
THE swm-sasrs on: sussnmao

“renewal-«em Am some

u-(N, mmwmmmwm THiEN‘YL

mwmvu

 

Them fer HI. 9W sf Ph. D.

[WCHWMQ STATE UMWERSITY

Rabm fame: Fawcofi

1957



C‘rnvmn. ‘1"! LJ,;.--i)i

‘ "'~ WV'Rsm
H I. YUA

N S
d».

m}
._

Li”!
L' '

- .D SCENE":

‘5 Luz,-.
n \.

H. >

"Hi. .‘l' C5: Ci":E..".‘
.SFRY

BEPA; .

EAST LANSlNG,
memom

CHGAN

MWfimlflflfiflfll‘slflflfigfiflfljlfiu *

LIBR A R y k

I Michigan
State

University

 



o. «45"

 

 

_ LIERAEY

Michigan State

Universsty

  

‘ ”rt?

munch:
STATE

UYH‘LHSHV
h

.I‘.» H

L) A|“g.‘-i;"u

"or MEI-53°" -_

tAsT ”“5

'HIRE A?" '_

‘1 OF Cant:

ING- NIIohi’uf‘N

PLACE IN RETURN BOX to remove this checkout fromyour record.

To AVOID FINES return on or before date due.

MAY BE RECALLED with earlier due date if requested.

 

DATE DUE DATE DUE DATE DUE

 

 

 

 

 

 

 

 

 

      
 6/01 c:/CIRC/DataDue.p65-p.15

s SCIENCE

. -'~'T"'7

5,1:3‘ :\Y



n53 311513212513 0? 3313:3111}???le Tfl'ZE'Zr'TS‘C.111-3-1.3 .111.-

S&~L£§W-(N,N-LIAL m..:tz;a.,:.1.tf‘n)'11.-1.1..::.:‘n. at:
A ‘

J.

hyifl'ud'qpuLi» I'E'-..'.I"v' “Iii-.5

By

Robert James Fawnatt

L T”;" 3

Submitted to the School for Advanced Graduate Studies of Kichigan

State University of Arriculturo and Applied Science

in partial fulfillment of the requirements

for the degree of

[FCICTQJE 0F PIEILGSt-‘PEYY

{apartment of Chemistry





 

The author wishes to express his timers

appreciation to Professor Robert 3. Sonnet:

for his friendly counsel timghout the

course of thin wax-3..

*WHW

ii





VITA

Robert James Fawcctt

Data and Place of Birth: June 9, 1926, in Halbridgc, Ohio.

E'Aucation: Public School of ”naléziricgn, Chic. Graduated from

Bowling (Ix-can Stats Univsrsity, Bowling: Green, Ohio,

19135-1950. Bachelor of Soiencs, this Lauoo, 1950.

iiicI-Iigan State University, hat Lansing, Michigan

1950-1955.

Professional Positions: Student Assistant, Bowling Green State

University, 1959.

Research Assistantship, Bowling Green State University,

1950.

Graduats Assist-an Michigan State University, 19570-19355.

Chemist, Research and. E's-velopmnt iopartmant, tycth Inc.,

Mson, r-izichigan, summer 1952.

Research assistant, hammering ilwtpormcntal Station,

Kichigjm State University, sum-not- 19534.

Research Chmfist, The B. F. Goodrich 00., Brcoiesvilla,

Ohio, 19:15.- ~

Professional and Honor Societies: American Chemical Society.

The Society of the $151.19. Xi.

iappa Itu £4.psilon.

Boob: and Rotor Scholastic Honorary Society.

Chemical Journal (limb of Bowling; Grssn Stats University.

Chemical Follow, Bowling firm Stats University.

111



 

1
6



31:23:11.: :5: c: “1111:1111?“I»-H...1;U ’ TL:E'.‘5’ 31!:‘ £51145 fitéf“:

:3;2:; w-(11.,.:-1.2.1.51:.-m1; :1)’r.‘:t111-1L:5111

ifi£wfYUM2...“-1H£~: La'lv‘tiii.a.0

‘

47

29133:: Jm-.es E‘awctt

AX MEETWLL’T

Subrdttai to t a yahoo). for Advanced Graduate Stnoies or Fichi an

mate University of Arriculturs am: Apylisd Scioncs

in partial mlfillmnt of tlzua ”quit-mum“

for ts-s can-1:199 or

L€L££=E1P"IL»J-1£I

3¢op$ffi£fi£ifi of Guam:ntry

1m 19???

1-. 23911017 6:!



 



15.2.17 1" 1"

TM prcaant “ween; :tion 3.32:...‘12:. 1:21:31: aid: tut: main o3;1...:i..’.1::r.»::5

mam, tit-c study of mamas {or 5:31:11... stun“: 21:»:.1»: m.Janina“ ti...1‘-

935nm:1.101! and tho pro;oz1a%.icnw¢{?I,II-.-a-yin..:1.<::.l-~111l)i.:.i::2;;1

“Mid-o I'xytlrocéslofiits mum: 1-:1~::3 5:15:21»; moi-11: ti.i:‘....*'1.3?tiola. ‘1“?2: :3 231:3“;

0.1:! u of filters]. int-511.2351“. Dunn's: t!" 12:23 a: 1-13:1%.:.1: wwogm. am: Us:

A

ctr-.311 1801' 33mm:461-135.; 31113111134: an s ;,s.::o::.:?;~l:a :37..th of new local

masthatios in tho lath:- $311.11: :35 .11.1.+.1E; 2:11:1‘..:.‘.-.s .

Twas s::bstitut-ad 2:11:21;?1mm:1*--11-: W1: or: who... Vivi-o}: Ema.1: :1:“1:91

boon ”gonad wwioushr. Tm iirat ms 2,,”1-:1::rt.31-3-31...1?o;3;3.mti.1cl

an: its mowed o! ptegaration is r1~11~rt.2.....:- by 1..-: Paloma: «gazationo.

 

a r:

1 rip 51-9 ‘92"? :fiuflg-f
. s: "«

;?3.J'Lu!; '.~::"‘A‘x—"I’. 03 W,- i I. «. u " fl kl'yf’

13‘ --W-
I: w.

:1; a

 

3.5 3 373

I

931...: saacond new tobatitutsd ti:ic;:han=at.riol prewar-oi was 2,25:71:21.v.4..ot1o-g-

thicoitonathiol, mi it was o3:Mina. by 132.: fall3:.1‘'1: 9:Q1... $211.2: oi

rot‘.’u 1IO?” 0



133i}

1
r
)
:
)
|
.
l
!
_
u

.
2
.

.
3
.

.

.

W
A
I
‘
H
.

.
.
i
.
I
‘
M
!

 



CCl 3.»

LL!- .1?!

97:33? 
The third fluuptzsnctgnl mini-331mg far the tint um '0 S-phml-E-

mophmzxiol. Tim [gnawing «gnomes: of rag-nations show tho aux-2w

by inch tt .0 secured.

 

 

 

3'6

1. h".

2. fiaf1ux 251

can:

i? U0£10«- ¢ > .:

: " c Q - mofni‘flfl.
22‘3-243

OUW, fiQUW

‘1'!» 18M Ipsc’u'c of the substitutes? t‘zlophomthialn worn catamainms

“ mad.

'1



.
T
‘
.
i
x
l
l
‘
l
‘
r
i

m

.

. ‘n

D -“\l

5 .r h . 1‘

436% tux-z .n«

 

 

I
I
.
:

.
i
l
'
p

v
I

.
4
.

c.

..
m
i
x
‘
4
‘

.

:
.
3
1
.
L

W ... w.
.
P

‘
1

.

a L
y
‘
.

'
.

«"2;

VJ“
. .

rmuo'wv‘u

3%.
'.“Y.
“ \

.5,“- x.»

.
D
l

A
.

.

‘!

"fl‘d‘4

o.

.-



31“» ~(f',-‘7$1111.33:.1m) 1212314,;33-! r»‘~1~“‘-€.‘9:131 0:11:31

mmhlcriciao, r1321» ~03 ,Ei-qitulh 3311:2319) all314,5; $133.}..L—H31m1

filflfio Emirate1:1...5338 and two In 4353.115:1713120) 3:.3 "143-1243;.533211-2-

M 315164..:2“ma‘11¢;1 23a wag-23 cvntémaizuf for tho am {In by

'NF-.

 

to fanning gum-n1 Inhale of rug-sum. ' ,3 “”2.

‘ J..." - 33":-"-' \ tr ,3

a. 5.1 “ET-9 1.02:2: —* ~434...... I} 3%.)».

m1

u.f3-s(m.)na34.-;zgl

8

m 1“, Ml’wyelW)manMud

bummwmrom-mormm. minus.- a

‘wwm-"”twig? mrt‘u in 1:339 literature.

 

335-! :"1‘3‘"3;“?3"}? (-3153?

N10?
4' ‘. .

il- ' , o
I 8

1o 1.

I. Emu 4:

03.1.10 ‘63.;

”E10

5311.



$12,:

awn-39.?)

.143... 4:3-

345 l'v.‘

”b '2

K {I

In 3

«My: ‘- I. ’3".

.4 u.
N‘ /

- ; .’

rmawos—u.‘ a» ' 3 I - . . 7.7 .. H

(“-2.

~ I

‘
J
.
“

-
a
.
‘

.
6
“

I
“

"
4
N
n
o
"
:

a
”
.

."“1‘31 53 3'

‘3‘."

a. ‘ .'.'

i ‘o'.

x .4"

‘3.

rd:"C.-g.n

N. 2.9

3': -
x

U!"

., .1 .

WW “(I)” .
:1 t ‘

.\



Tm amt-nan of S~(’wye.m-m3u~.~* 1-0,}: mm2;-cl was 12.2.:1:32.233

£32m railway amzrmlre: 223." 33:12.13.
«3 h

I! D—EM@t‘:3?
”'11..

.i;‘ "

 

U...
5

‘73:: infra-rad want!” 2:! 22.3.39.- ?'.:2a 2232:- 22222533217 ml). :3"...311...:mi to

b. a-(l'xfilf‘fiaf'anylpz-t13*‘2‘132315101 ma ci'rten'zfintafi (-32:29; 3.; $7232

113‘ Mat all att-fizpt to pm":32: 1 3.3.21 25;:2'1'55'1129 of €110 5:23”um.

fail-2327:”.

1“.» 00'1wa 3,i.-~<’;iiz'2t3;cz;7-2Jarmctmgp3'2ens was prfiggnfi {:31- {2,9

fiat 113':a by t}.9 {(211931 21;; a-sq=mm¢ cf venetian: .2223. 302.243 :2.” 1%.!

P331..2221 v‘wqfl‘m 2mm 2 22.22:." 33:33 -

viii



 

 

( I Q; .

kmfA-Q-u ‘ ~_ 1 1‘ ‘— .3 _ .311" .. ’ x“! ..‘. ‘1

ELL-v33 ‘v 1;: ....__ I. ’ 1'35 -'> 1.- ;’.'.":$I~.Pu Anya.“ ‘I‘ 2.2.”...2'1u33.

I “5

I - ; i . L1.

.4...” .. ---,;-.---1- *4: A1" .4 ' .‘4 _A ‘1 l: .m- .=1... .3“... ‘..,,,

(’13L0’1‘ljvk,u"23v,
‘ , 2‘ a ‘2; ... w

.3..-

' 'fi - I .4 'ifir-‘.,.o; J - 1.-. .1 . ‘2 '

 

’0?
If, .1 3 H. .4. .'

E?3‘ (g; t;3£dn‘l “H’; n .3

.1." r-t-l"°:-u~si «div-2 H.5"5‘: 9 Q

.. “"h" 221211 .1152“.
“1:11-1:11- “is“

i. 1: - why". .-

iii-u".1‘ 3

“.3".1 ‘3:

I; \g

 

ether 31053113116. 113.113.3522.“; {car than autumn of MasLiutm t.->2..:.211$15.31.:

W0 M's-$191.31..

Infmtion “warm“: £71111 3:...”1.111.:$4.11. 11210;..131'1’.’M 111' t. .111

mm. he. not hm 3511:3111 fine: 1.7.19 Livafi’tigaticn was «1.111331113112331? 511.31"

1111.21- . 0W of 1... 11191:201113 a! 311.24%.3 cf 1.31:: c"111311:a r1112“ 1.11:: 1:9

fer €113 mm £1219.



T15R74". CF CUI'ET’ETB

Page

Ixraasucrzcx.....................................................

HISTGRICAL.......................................................

Lxscussxau...........;...........................................

EXPERIEEE? ........;............................................

2,5-c1nnthy1thiopheay......................g..................

Preparation of 2 ,S-IT imthyl-3dbhiophenemlfomrl Chloririe . . . . . .

Lotemzmtion of the llwtrclization Equivalmst of _ _

2,S-Limethyl-B~thiOphen68ulfonyl Chlorifiioooooooooooo0000.0

2,S-Dinothyl-B-%hiophanosulfcnamifia.o.......o..u.......o..u-..

fraparauan 0f 2.5-1Methyl-S-miophenethicl. o o o o o o o o o c o 0 o o o o o

Attempted Synthasia of 2 ,S-Eimt‘uyl-B-thiophaneth101 by Zinc

Sulfuric Ac1d Rw‘ucnon of 2,5fimflzy1-3-thiophenmlfom'1

Chloride...................................................

Attmptod Efionobromimtion- of 2,S-Ejimamyltl’xiophena.u...u.....

Proparation of 131101: Msrcnrie 05116000000000.0000.0.0000000...

Preparation of 2.5-2! methyl-J-imthiophmo................ ...

Attmptad Synt‘zxasis of 2 ,S-I inetlwl-3-tiziopizsamthiol by. the

1

h

96

91

92

Grignaré RGQCtion on 2.S‘CififlthYl'B‘iOCOthiCphenao.09.on... 130

2,5.Simethyl'3'thicphenQCIbeXYIic Afifioooooooooooooooooooaooo 13$

Pra’flr‘ticn Of Pctassium F firfifan Sulfide.....................
A) a

Attempted Syntz-xuia of 2,5-1‘Lmt1y1-3-th10phenethiol by the

Reaction 01’ Potassium E‘Iydrogan Sulfide with 2 ,S.;'-i:aathy1-

12-7

3‘1060t513p13330000000000000.00.00.coo.oooooooooooooooooooo 1C9



.Q".-. a a U.:..-I(vu'.;‘ 5-‘-,.\4‘. A-.« 1-,...

a" I ' — ‘ia‘ - *-ab .' ‘. ‘- u - my fir‘u. H-ado

«o .>~;u.- ‘o- )'n.: 7“! r‘asuv-. Q..(‘II).‘I.F'..

i .Q-l . r‘bvt. . ».; s.....r\‘ .4 o" r.""‘

.6)- l- o.ly4--..' .---.: o‘;-.-4 UV 9 -

.' v ' . ‘ .‘

\.‘<A'& . . .3” .

v I

. ,. A

. ,-

1. \‘l.‘~l" .JIht .

0‘!OaA.~Alvolr‘vgullcosc.as.n

. . » - u

f,-sc.|..~¢t".\6~x \ V -.

‘ . __ , 1,‘

‘

h. (-7» ' '-
A .~ ..5 ..

.

Itvt'va-v I-s-fi‘n t ‘ ~o-». .r‘oo-a .4 ‘0io‘lx.\v-v¢-.

' :

~~ ._ -
“V I ‘

h-vc‘n. \~.t _ A

~ . ,

44VL4§..4'-'..4|.D~.I.IC 1 ~

- ‘fi -

"l‘i’. v" 10-3o~0 .
‘

. I r, , _ ‘ 1

' ,~ .

' V ‘ .1

. 'IJI‘AII » ‘ - ,._ ..

‘ .

. .Qzlflvvgia1.-}~¢d.¢-du’

. , .

A

1"ton‘ Q.“l. ._t. . .

v o . o

. - ,-

..l .

. _ . . v

"‘ " ‘.. e4. .

t. 0.95. ot-‘o.r9-‘c.~ cl~.ou..t.

J
-



TEES «SF 051??T2133 - Ccm‘almacl P1233

Prm’ation of 2' 1.13.3.0-u-*t.43“' '5': 23.11530“31 C$931.19 by

Lii‘Wt $3.1M;034“J&9-3uoutautoooooconcatonuoooooooo-ouoooo ‘3

Pmemfion of 2 ,5-Ein::?31a:rov-3 Map?amzmlfamama. . . . . o . . . . . . 113

Isolatinn of Seaman 2,5m..-..13ro-3¢..a.x.mmfi'mta. . . . . . . . . 1...‘""

Frmm‘fian 01' PMMFLI“: 2,5"ir‘low‘i-tummafiafl'onatouu 115'

Preparatim of 2,5q1~*~lmc3-fi‘ifi""hfi!’fl.fflflj1 (this:1'}; fun

50131.33 2,5!‘111‘73..13333‘1‘13-19?'35"'li.3p5113u9000.000030000000000 117

Pregm‘aum of 2.542 idiom-34.1;tofiaenmli’mryl 61210313 from

rflwafiwfl 2,5“: iCilUl‘Wgflnivfiu£2.2136:114-Jib...“.53. o I o o o o o o o o o o o o a 11.}

Prag:arat-en 0: 2,3‘:’1¢.fi.31‘3'3”5.11.9:11193‘19'511191.ono.ocooctcunuoo 12)

Prapm'atim 0.: fifialwylympiuuiz Aflhiocoooonooooocooonaoooooc 12;,

P*~':1r*“m1 cf ”hf-£1171 S‘J’:m€r~n;r3.?royimta..................... 3.2

Pragmatics: of 2-i'i-zm1tldapluna hm: ? oiamzoylprsyiv...-a 142...: . 126

Preparation of Qi‘hwgrlfi‘AOpfiana from Sasha 9 .Bflflfig'y'l.

proyianata...o......................o..o.........3......... 1..

Frwwatian of Z-F'nanylthioiiwm by the 1.1.13.0 Brmtim..uuu 3.2?

Praflwation a: 2-1‘?1--..1mt1u.............3.................. 132.

The Reaction of 2-?lesodium vim cfiloz.a:znmm............ 133

Preparation of 30:39.31 Amiga in Either.............‘.a........... 13?

Preparation 0: S‘m'lw&siwmém.0.00000.00.000.009000co Ba

kttz‘xp‘éw‘Sun.“3:31:71.3.51011 01' 34‘...”-.¢;laJmefi‘ifif’ma. o o a o o o o o o 9 o 13)

3:1





TABLE (f CttlT'32‘l‘3 - Continua-:3 1433553

Prwuation O! 241-":21319-37933."1) tizicphsnfiouuuno"...n. LA}

Freiml'atim 0: 2131-333;“1.1L 3.???) $7213.00...oooooooooooooooooooooooo L3

“@1th Brazdnation of 2-4"!m:~;1;.31t.‘gardens with (gwwg;:i~m

I ;;

aruguflauoooooooooooooo000000.0000000000000000...000.0000.o. &u,

"
4
3
‘
I
‘

b «
5
‘

Preparation of 24hm1-57-bmmthicpfimam. . . . . . . . . . . . . . . . . . . . . .

Preparation of S-thl-Q-tfzirsgmne ‘1101.................. .... ll.)

Propagation of S‘fimfib-fi42*: Maybe531031.123 Prof-11:36 . . . . . . . . . . . . . 1573

Tho Fmparation c! S-Ih'cm-iz-(l' -c;.'c...CF";-33;;1”013‘...) tfziognfaam. . . . 117:.

Frapmtion of S-Bmm-E-(l' anti-3333:».my”-) ti:'04:19:25 . . . . . . . . . . 1513

Attosptad Pehfromtfion of Sq?m'~o-2.(l' .cwlsanml)

thi 319.9 to fem 2.3;}? 330": ‘I13“1t:‘chszOOOOOOOOOOOOOOOO H \
1

u
"

rfipnurafiian of 5.1(1'4fycl03‘;‘35; aid-gap.) ).2.t§‘.1315,16?mutt-In15'3"} Br'.._”3x:c

.m it. Rustin With sulfurooco000.000.00.000...coono...o. 1,8

Lithium Winn“ Wyv'd‘itia Raf-UCtiOn O: 541' Jyu10333xrfifil-l).

2“}113113'1 z-‘isduii‘QOQOOOOOOOOOO'OOOOOIOIOOOOOOOOOOOOOOOOOOOI 1’1

Prapfiration 0f 71”“:{1 fl'i2.n:1:~"391£tfi............................ 1'3

l’ref-arfiion 0f riflfi131 ThimflfiUlfiteoooooooooooooooootoo-coo 13’1“»!

Fregaration of the Macadam Salt cf ; ._ icwbgmmmv-

Jikfifi‘fim4mfiiopi'im30oooooooooo
oo:o00.900.000.000.coco... 1%,)

3.4-LmW‘szy-Qp{hfi‘fiOuALWIOQ’L10:")?iifiufiooooococoooooout... on 1‘-

Attmptm’ mtheaia of 2, ’5-2 ..crx‘xzmt‘{rm-1iiéhgfl‘hmm

“1103753113 Vital“!“3‘"5'1 101-153...00000000000000.0000...coo... 1?J

151'me Of COP-135? Chmflim Cam’atooooooooooooooooooocoo. 17,5

’TW‘I‘Ium 0f B’hi'tfl‘fiflrflfmfiioifihflfloa...0.000000000000000... 17’3"

1.

.aynt:981.. at“.3‘....- 1.”3b?.O‘C“M5M‘H3t1110f31tm300000.00.00.00000000 11);)

Preparation of 3,1:cr'1mtkowfi-bmctmoptame {Iain-2.; Funtam-

UJccinL'fiiLTQ ” f3?!1““‘5‘fua‘1".“ ’="wit-000.000.00000000000000 1:22

x11.



(a



“1.3 Ci CA14’1"}{1‘3 - Continued- Page

Attempted Synt‘wslt of 3,114.12“:-oxy-2-t1tlo;)hgnat3~iol.."up. 13k

Z-Acatyltlaiophanau"nun-nun.nuan...“.3..."”u... 1‘35

24thmpimnocurboxylic Aeid...'....;...;........................ 13-7

11.5-31bromo-2vtfziOphmortar-bowl“ Minna...”............... 158

2.3;:ibmm0u310phflnao00000000000too¢¢oooocouoocoonccogoo.cooo. 13?

Praparation or 24’1paridmod-othlnol...uand......an"... 13‘].

Preparation of Qqurpizolino-l-pthmql...g...t.........¢....... 2193

Preparation of h-Farpholino-l-butanolguuuuuuunoun... 19h

jdbrpholino-lwhloropropmauu..t...‘.§..u.'..uu.....;nu... 19$

3-(§,E-iliamylminc)~1-cLloropropano.”.1....gt..g..g......... 137

3% lper13:130‘1‘Ch10I‘VODI‘UPHZQOcoooooccoooOooo000009000000000000 193

Fraw‘ation of h-zicrpholino-l-cmarcfiutam Eyérocmorléa....'.. 199

Prapuation of“us“.rp..g.......0‘u-L.lcz‘cetfmna Hydrochloride...... 2:1

Preparation of Zi’mriaigao-l-chlmootime Eb’dI‘OChlflrmaooaooo 2:11

Fraparatlun of .a‘oramu,u£.o 61:10:02.j,drin..uuuu....n.uo 2111-2

Pr“33313131011 0: Y .2 tarp: -°131°"n‘?1‘°§33
'1-2,Sdlmthylfi-thimyl

Sulfide flyfirOChloridfioo
oooooooo.......

...............
......

2C3

Preparation of Y~Piparlfihm-mpropfl-Z,Sqlhmflnylflfimgfl

SUIflde Hyflrochloridaoooooooouosooooooooooo-ooo00.0.0000... 2b;

Preparation of Y -(.~-.',":so?iathylmho)cn-progayl-fifl-dmzat‘xylo

B-thierg'1 Sulfise LytirfichloriCa............................ 2J6

I’rg-araticn of P 42 ,2: ~2719£2313:an )ethyl-2 541.261.}:on _

3"d1&ny1 Sulfide HfflffiCthTiCO-oooococoon-o0.0.00.0.coo... 2L8

Preparation of P-(E’,1‘J-Ii2:eti2ylar~L*':o)et1:yl-2 ,S-d imflxylo

B‘thiaflyl Salfid. 33d?chloride.......................o.... 2C9

Preparation of F-Fiparidino-athyl-l’,S-dbaxa’myloj-vfiaiwl

Sulfide HydrOChloriéooo-ooo00-00000on...aoooooooooooooooooo 211

xiii



. . . . a r I t O h . 3 a 4 1- I .

v v . . O . 4 u : v t . _ l

. v . x u . . .. i . . u ¢ I . v.

t . t t . ~ a A c C I f o I

t . x I . A . I £ .- l

u u U . ‘ . u \u I . o ‘ l v .. t

. . v t \ ~ - . o 4 c 9 5 7 A

a O p v ( . L a I \ . v . ~ 1

P a . a ‘ . a . r. . b » - o .0

§ ¢ a I v . 1 . a A a I ‘ . v n G t

v Q 4

O M J 4. I O

u . ‘ I 1 l

. r C a u n r a I D s I I I I - . l

2

p 2 u m . u : I - . c u s 4 a a s

q 4

~ 0 . . o o 2 ~ I o 7 4 a u b O Q

C ‘ a

A a a a . o o v ‘ c .u . . 0 0 I.

.

n

. . C n 4 . O O . s , t a 9 O

u: A .

0 t . 9 u 9 I 1 7 . I Q : Q a s

c 1

t

o o . a ~ . o . o v c . t t O t

thrv.

ah Iv.

. n u.

a 5 n

,

.o ' a

Or.-

I.

J q -

A D u

6 Q

i I

O . u.

a T ,

o

4..» I

r ‘

.. a:

. 0

.

J.“

.

_ ’ u

u o

4 ~ '



Preparation of f.‘ cz‘twpfiolinoctizyl-E,5-ciL1i3fil¥1¢3¢iflf$1

SUlfid. HyflPOChloridBooooo00000.00...cocoooooo:ooooonone-o.

Preparation 01‘ 9-05,11-1139313?lawincha-cxetkzyleflv’l-Zfia

cinet2¥1"‘L.1133f1 Suiting :W-rccnlorif-0000.ouoooooocoooooo

Preparation of 5 «ifomfizolino-n-bu tad-2,S-d1mt‘or1-3-‘mimvl

ii“. A ‘K: $- ‘ l '5

unlfibc nJfiICCu—Cr1¢000coco-0.00.03000-oooooatuccvooooocooo

freparatior: of" fivazzriclincet31-2 ‘7'-c21c1.loro~3~t.h1m3'1

331:163 Hy1ro-110F110..oo....o........o....................

Frmat..on 01' 9 11-4,2’ -." *at}~yla.'mo)a+‘~v1o2,5~c10110m-

3""33313ul:ii; HJLrLCulCriL3.ooooooooooooooooooooooooocn

Pru,taxation of ?-~(13,!I-€T;’.zwt‘-..}1..Lind-cuncthylat.‘.y1-2,S¢

fichlorD-B¢tu1anyl SlLfiita EynroctloriGO..................o

Prwamticn of Y {13:22-1‘Jzo-zdrcmrl-2E-d..cE~J.oro-3dt.h1m3'1

SUlfidO fiYfiPDCh10?iCGocooooacooooooczo00000.009000000000000

Pmration of r «£10.21011no-nmropy1c2,S-dichloro-y-thienyl

1“ 0!. L

4 in,JLfiabu19.&~Soooooooocuooooooooooooootooooooooio...

Prmrati-n c! v-(V,‘1' -:‘i2121;“m*v~c)«n‘rrt'r*‘-25—:21c‘11ma

B'thifinyl 301:150 Hytroc“loriuaiOOOOOOOOOOOOOOOOOOOQ
IQOcoo.

Preparation of fi-Piperminoethz'l-S-phml-Q-thiml Sulfide

:JfiPQChloriJaoooooooooooooootoooooouoooooococoocoo-o-out...

I1221212"ation 01' Y’ -E1;.31'1231..~201‘.mpy1-S~:..3m122-11322}.

331515. fildrOCfilD”lu.uoooooooooo‘cofoooooocoo-000.00.00.00.

Fraparation of 2' ,h' émitmp21wgln2,5”«'1123211.319«kiwi

SUlfidDooccooouoocooooooooooooooooocooooooooooooooooooo-ooo

Preparation of 2' ,h' drummer-9'14,S-dichlcro-C:—t1;1m:;1

'2‘.‘ ‘9 .:

h33$£1£fl°000§00000000.0.0.000...0.00.00...0.000%ta0.0.00.0...

Praparation of 2',1.' oi:1n1t1‘pp2221'1y1-Z-fpimvl-fl4:219:17}. 3 ”ice.

SU-J-I-I‘un-IO.OOOOOOOOOOOOOOOOOOOQIOQOOOOOOO.OOOOOOO000......000000000

BIXIUR’).P1.0.00.0.....OCOOCCICIOOI0.0.0.000...00.000.000.000...

T1133 CF CSI‘E'KL‘S «- Contizmod 13830

215



-

. n

.. ..

. .

.

. '-

. . r

..

..p

.

‘ O

.4 .

03“.

r

.1

q

. .

.

o

.



LIST C! 132133

g E
"
)

2,5‘5'113'4‘3Itimtad-Bdfidoflxma Sunnlumiéefi o o o 0 I o o o q o o o o_ o a 0

$
1
»
.

2,1:tZ‘I-1nitro'pheny1 Sulfifia formative! of Ring Substituted

.P‘siiophanau'iiouoooo0.000000000000000000000.000000000000000

B Chlcromflfozmtion offlS-fi‘.‘16311013321093an with Chloro-

lulfonic ACido-oonooo.ooooooo000000.090cocooOooctogogoogoo

IV fiMlfiiCfll Rmzjo’ With Substitutmi 71110;):1‘31393 o o 0 at O O. I o o o a

7 Km: Bruno Derivativaa or Substimfiad Thiophanos . . . . . . . . . . .

VI Sumry of the £7ocarbozq’lation of 3,};«ifiimathmqr-

2,5-iicarbcxythiophenn...o....o.............ooo...........

VII w 433,31-I‘1alkylammo) nlkyl-LS-dimt’uyl-Bdthiwl

3ul£iuo EyCrOCthPidB‘oooocoooooooooocooonooooooocoo...coo

VIII w ~(3,fi-lrinlkylmmo) ulkyl-Qfi-diohloro-G-thiml

Sulfida ”yfirOCthYISGCooo-ooooc00.00.00.000.cocoa-00.00...

IX w ~(R,E-Ii-1.al‘q'lmnino) mcyl-S-phm-Q-thianyl Sulfide

HydTOChloridaflc00000-000000.000.00.00.00.oooocoo-000000.00

F333

25

2?





LIST 63? 1"”3

T ' E rag-2

mam 53ow 0f 2 ,1..¢\JiZ-36t.l}'l‘J.tfliopaA333 {32.13.01 0 0 o o o u o o o o 31

Gmwmtim 01' 2,54. 102110Nfiiiop'22en9. . o o g Q o o o o o. o o o o o I J}

In!” SPOOW‘ of 2,,y£310.}110P0.3"fi“aiOphfiRét-Elifil - a o c o o o o o o #2

Infra-rod Spectra. of S4’21m'v1o2-t1110phmmthiol. . . . . . . . . . . . . . (>1

m
r
u
u
w
g

Infra-rad Spectra. of S-(l'dfi'yclohwsrzm'l)~2-téziophmwthiul... 64

and





1.1473033CTION

Simo the diIcovory Ind isolation of thiophom in 1302 by Victor

rigor, tho history of 153110th chozaiatry chow periods of rapidmd

soda-Ito youth. Tho discovery and isolation of thiophemo m not tr.

um beginning of thicphono ohmiatry. Laurent (1), in 15134, 1.51am

I Ionpmnd formed dun polymeric thiobmsaido‘zxyxio m dosh-actively

«sun-d. his so; until 1891, homer, that this compound as sham

tI ho 2,3,h,5~totraphowlthiophmo by Bowman and From (2) who Iynthosiaod

it from Itilbm Ind Iulfin‘. Fofioflng the period of diocovozy and. study

It Mom by Victor Mayor (3), higalightod by tho publication of MI

hook "oi. MOW," intent m generated in thicphone c2wintry

II Ihm by tho 1‘11‘1")! IrticIII thick oppoorod in tho litomturo during;

tho knowingtwo yum.“ 1'22. next. period or development in thiophom

WI. initiated in 1915 when amen Steinkopi‘ began I lifetimo

Ihdy of thiovhm Ind itI dIriVItiVII. Thin period reached it's peek

IfM in 19141 lith tho fiiblioition by Stoiniwpf of MI book

'DiI MO d0. Thiophons',‘ (15)- Th mix-mt warmed intoront in t‘rzioo

phm MI: in 1955if‘olloving thI diIooij and development by Socomr-

Vault: Oil Co... mo. of I commercial method for producing; thiophono from

nlm and butom. YhiI humade ovailoblo, in onrzi cormoroial mantitioa,

Mono and Imini:or or itI derivatives. By 1950 the chief cozmorcinl

III for unaphma and HI dorivnti‘voo m an intomooiatoo in the drug

industry. This period in the oonOpmnt of thiOp‘nmo chmiotry woo
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him byW“ book, 'Thiophm Ind ItI Mutt"? (S), which

mmmuaamiauaopnmnmmymmmu

mum. mt filo. - '

mmmutigIt-ioa dIILI IithInth-v Ipooirie bunch of

WW;mly, tho mthooio or III thiopbonothiolo Ila

m mum». II um II thiophm dwintim mob and In!" II

Wtor the mwumfi‘iophmoflnoh. .htilthomt

MytianmodytEm-IWWW!!!“ scaly,

W01,”3W“III cam-mm“- m ,

quuIWi-thommophmo

gun-u. ”ImthMtydW1MIIhW’

II“ 191:0“ Ind IIrly 1.930“ from tho thi'ophene prooIII, I good dad of

MIIWIIMImwmItIWMWWI

mgmntmmmmnmwudmmmi

”Moth-r mommim.’ mmmmmmu

“NWQIWWWWMM. Tholithiun

WWMMqumeImhfiMI

Wmgr-round qpfiofih, fox-Writ” sin-gum

WIINWWIWWPI‘WIIWWI

ting. lawn-mm M'thIflMtiaIIithothor

wammnmmumehuuam-I. Moi

um). m.hddifluuobmmunuthiophuthiohm

-WMme'Imwmm’It-Mmtor

wring additional m thiaphmotMolI.
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Tho oooom phuo of tho promt imootigotion involvm‘. tho synthoaio

of IO!- N 0(N,E«3.1Ilkyl&u1m)alkyl-2 and 3 t‘z'xio‘m'l Iulflo‘o 2131?.roc‘aloridoI

tron tho horotoforo unknown trdophonothiolo prepared for tho first mm

u ”do ofidy. Tho interest in thin claoo of sulfur hot-orocyclio

WI rowitod from tho discovery by Schuota and Hour! (4,?) tEiot

Ion. N -(N,H-diIlklefino)IJJ<y1-3-C'Li81"qu aulfido hydrochloric?on had

local moothotio Ictivity com-.3. to or groator than procaino in tho glinon

pig when toot. On the other hand, those Iona im’ootigotoro domnotrotod

Wt Iom I) 43,3-dialkylamino)IJl'yl-Z-thiervl sulfide mfirochlorizios did

not poomo looIl aesthetic octivity. In vim: of this fact, grants:-

who-is III phcod on tho preparation of nucloarly mbotitutod 34:11::-

phoaothiolo.

Tho Ilkyl oido chIinI II well as the terminal tertiary amino group

in tho w 0(21,E-dialicylmuino)allcyl-2 and 3-thiom'l rolfirio h‘fdrochloriz‘os

vol-o Iyotmtionlly varied to oscortoin their irfluonco on tho pharm-

ooutiool activity of tho tor—3 xix-y amino mlficio.

Thio investigation doalo only with tho study of mow-soon for propor-

ing thiophonothiol compounc‘o, on well on preparing; sovoral codes of tho

dorivotivoo to ho tootod for thoir potontiol pharmacological value.

Tho Ictuol tasting and. evaluation of those oonpvmrto as ciruijo is not

included in tho work herein ropertoc’... Their noomlnooo on now phonon

«19MIgmto mot omit tho laboratory and clinical tasting much

all ho done by on independent laboratory anti reportofi oloouhoro.
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Tho mom-to 3* 3 of £18 Love-3313113 on im- too :3.1111: mmz-oooo. 2333.3

1‘irat- , and cor-937;: 332-3133 to ram imprmtmt, 16:19 I start-3 of tho (3330511333?

loan on: to tn Iflt‘311519 of.‘ now rim; 33‘3ot3tltozi fill-€73.33!’32133'353-1318o The

oooond was to utilize the mm ti . ”-13.1an to yrojom c‘ori3mt3'..voo or

pat-0:13.111}. pf-mfiomologinal vain-o.

3:mm and f3mfi‘ ('7 ,1?) 65.1: 393-3 ..:3 t?-at soy-313w 43:3,12-aml;,-1m§m)

IL;31~33:3:13311,,o3.1..1‘;'-.3o 3:32?recall;331.;3:: 110-{31 mos 1.21.33: mot:1-33.13:

that oqzolm or moo-1391:! grocoino in tin £115.wa pig wool test.

In contrast to t::33 t‘or also tom t:at too“ 431,513131’,33‘mammal:31-

hum-(,1 3111...331:"o 3133hoof...~“ 9:31:33 3.12.: none or. vow little local moougotio

Ictivity in tho 33:33 toot. Fro-1 thooo rooulto it was omtioipoto-d

tut W .g-mBtl‘bfi’ml U 0(31,.h-(;1317‘}'19:1.30)al 3’1“?)43133‘"’1 Elfl?3

Wroo‘zaoridoo would be of particular inmost "booms-o of the pimp-.m-

oolngiool doth-31w of mo unsubstitatod 341119231 Ialfido ciorivotivoo.

mirth-or, than was no comma that bocouoo the 09 flan-cialt-yloomo)

Ilia’demi-myl mlfielo E1322: oi'ioxi-Sm proviouoly ctoooribod ( 7) had no

local mootlwtic activity fiat 031-313 ring In?-1331mm: U -(?¥’,I'I-L i-ol- ylo

malnohll 5'1-3-‘tILl‘1,-l 6111515.!!‘33331‘063133252'15399 10.:-11:1 not‘zova 543‘ 31:33:33.ty.

moroforo, it was or intoroot to program 80.319 of the tor-£1,511? I3“-'-;‘.'.-'Jla

dorrmtivoa of tiziophcmo rim; oa‘ootita.to! 2-311-3331,” 113-131 8431:3339 for

pE-aarmcologiool ovoihaotion.
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marl Ira—r. animal-9 tm methods, or want-ion. of those, by winch

the term uaim derivatives 01., thiopism rim; mLatitutm-i, 2 1-1-3 3-

tllauylalkyl mlfidas could I). preparefi. Thu-y can be rare-eaten}. by

tho tanning; tam Iaqaamaa 61' reactions,

afiama o c1(:;{.)n-:zz ---a- R‘3(ma)§3 0 330-01

/ .
 

n

b)

185(0239133 + 5131' .._... RHSCCflahf-‘l o as, o 3-2;;

3 - 5. ,

flfl5(ca)nk1 9 2111.13. a” 38803.3.)nzq. '0 3353103911

. s 1 _ s, .

2.1.1.'11! 0 Aim-333)“4.33}! ---c- 3’," C"in)OH 4- R 12311-1131

aficca):ca-U““‘-----~‘11,”"’3‘“ . 11:1

. _ 3/ .

 

 
II

The first mama-.1 involves 3m comiowaiion of the 303.1131 salt of the

mi-O'tituteai tidflg-iiin'éthiol 3.131 {.11 9. 13.111133131713111 to f0131:: t‘: 1-: GJ dum‘roxyall-Jlo

3¢fi1iany1 minds. 71319 was than Ill-3w: to ram-ct with many]. chloriéo

to cum-1n 111.6) ochloroalkyl-Bdmimwl dmvaun. In the nan. Itep or
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tho mumo tho taunt-y dm‘intin«a hoW by Mag the

summary “no to rust with tho wnhlomdkyl-afium sulfide.

rho mmmnarnnmmwwywyl

Maximum“ dimmnth tho indium alto: tho

nun-1.1mm “mutual.

In tho, pram Wigntion, the lattar 80:111me of reaction Item.

‘I «flayed mural: time the over-van yield of the 11m pmmct

Ilia tomcat in tho “1213111th 12110111111111.1111): m mater won in the

am nomad. I'M. II n comidmtion of print: We:We

It tho mac-111.111“ unwind in synthesizing tarommmtitim

at tho ”minted WWO]...

Seward methodl we wailablo for the ayntimois of the interr-

uluta tax-tiny amim 0.1602101: and their chloroa-srivutives. Brena: (3)

and 111: collaboratoro reported a mam-1:111 :11:- 1111 Iyntheaia of (111111111-

dno (11201101! by 11.1 roaction at 1317;1de with othylcna crflgmhchrL-u

in acetone) at a solvmt.

.19 .

m o (imam; m < - .mxacazaerman

Clinton (9) and hi: Malta'- used o mm mm, chtoming

Win parcmt guide, using av]. annual 1111 I mlvmt and a mi].

witty of sodium iodides. The sodium 1:16.169 shes-Lama the mtien

In. by 11163231159 at iodine far the chlorine: atom in the c!lax-02'ycirin.

man and mesh. (2.11)W fi-al‘ioroativl mrpholim by reacting

p-ffimn'flhyl when» with thiamrl 111101-1111».





“
3

V .11 (Hut-5'1 . 1 o :oo 1.

\_/

Abs-1'3 um mitt-rare (1.1) lama-13812013 y -c}1lorprom'1 mrpholim by

the interaction 01 mrplaulirw .1113 trimiéxylama clxlorabx'o1dzle in abs-slut.

bansano, to obtain the desired product and the hydrohromifio of morpholino

in stoichiometrie qnnntitiea.

Until the presant work, only thFOO different thiaphanethiolo havo

been raportafl 1n_thn literature. Listed in the ordar of their diocavary,

they no, 2-tliophsnati‘icl, 2-!3t213r1-2-ti119pi1m9taiol anti 3%.iophanatqiol.

Biodermann (12) praporod 2-th10phan0thiol in 19:! than a three percent

yield by reducing é-thicphensulfonyi chldrido with sine dust and hydro-

chloric acid

. . . _ 1 ”$0331 221,? I ‘43:!

s I-\'

V. mayor and lime (13) discovered Z-tMOphanati'xiol 1n the alkali-

Iolnblo portion resulting from the preparation of thfinp‘nene from succinic

acid and phDSphom pontnmlrido. Quasar om Branton (11;) prepared

adhiqwimnethiol in .1 20-31.; yield by the addition of sulfur to 2-11-4112,).-

ngnuium 10:11:39. some“ and Hour: (7) prepared Zothiophanetz 1101 from

2-bromoth10phono by a Grignn'd reaction with sulfur and from 2-u’1icphene-

”11011171 chloride by a sine dust sulfuric acid refluction. Thaw obtainad

a 67% yield by the Grignard route and I. 59% yield by the metal acid

Motion of 2-tlaiophonesnlronyl chloride.
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Granary-1111' and Earthen (15) prepared aesthyl-B-thmphanothial

by refining thiono [3,2-bJ-t2dopham with podium in alcohol.

  

The mamaptan, 3-f1hiopé1gnatl1101 ’m obtaihad from the: tar. romad

in the commercial production of thispE-‘mm. Yl’aiofahmza in obtaimd by

allowing 1:11th and mm:- to met .1. noo° F. (113). The press”

pmhwaa approximately 5 LG} yield of thicpmfié and an equal amcmnt of

tar (1'11). Patna—15h. (intimation of the far 213m gives n 3341132?!

yield 01‘ 3-u1iophonothiol. 73:13 following motion scheme has bean

prepoaod to mommt for the Bdhiophanatmol produced in $211. process:
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6.53.M.. 13233-3129311-9;.3+ 1133 -—--u- bi: .gggw'zgwfin

 

T3113 rwact'lcrn a ..za'nca was 1'11" 3111111113 a;1.3:- the chaser-ration 13:13 1:31:53 that
l

Bulb-3r 3:11.111; 11‘" 13:! 811151-313 $111,115: to 313.1311; Ult': t?‘.1.o;1?1=.1r1.9 11:13:11:- t.3

.1139 c011.--tins u in 1.213 313.321 1.13.119.31.11.2111 £11311 .3113 93003351333351?

tad Breatan (1L) preparafi an 331333113 31:19 of 3-12139132115131 by

MEL-13 311115.11! to S-tfi-arg'lrmgn'mium 1063.13.

M

’ 1:
5

- I

rw T v"
.0 . .
-

l-‘J-JTA 1“

4 ‘v-

3‘at 1‘

 

I I + 11:1 .._...» I l + 11.13::

3

The sans tuthorn re rted the infrarad s¢3ctra ct Z-th10359m.3131
L .

and 3-1.31103121111-13‘11101.
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Brooks (..7) and his c0113..crate-rI report..313 a. 13:33 amiss: or

derivativu of J-tuop1mat..1ol.fall 0f the derivatives; w.u 11.111.111.321:

and aid not have any substituunts on 1.1.1 111191.11. ring 0211131133. tan C110.

nth-3r 11:11- 033.

T'so t-‘miaphmmt": 5.01:3 polyvarim 0116?.01‘339. to cimflc 3:12'13'1111-‘111213.

1'21: (13.:m- or 3-t. 11011-1sn6t21301 can be pmlyzed in psrt to gin t119

original mrcaptan. The 3-'t?133312.an9t1.101 has bean 831mm to exist in

both $21.0 minus. md £11101 forms. In neutral and baaio solutions the

thiol fox-1n pmoominatas, but in acid the 3115mm 10m in praacz'at. 1n largo

mount-5 (13) .

'
b

‘
u

 

liar-ml and 133.911: (19) prepar-fit' p~ti1iocr11lol and n-butyl«sarcég.an

by (.119 lithium alum hydride red-notion :3.pdtolnencsnl.”1.....1'1 cE-Jerise

and n-imtylmlfom'l chloriée rasumtively. T313 procmur-a Gavel-:1" 31‘. for

them pregm‘abiorm mm 11151311 in $1.1: rr11.:.11t 3.111.181.3ng1.3.011 as s 112.131 to

reams 2,5‘411'1e ’31-3-417.10133.111115111.1?".211:l chloride an: 2,;'-1?.i1:2.3.or0-3-

t21‘-;0:11111n1131'.-1"’or1'rl 11131011119 with 1111:1111; al-minw hys‘ri1.3.3 to {2.10 airma-

pending mhutitutod thiephem 1.113.018.

Since the numer of t. icz3ioz1etziuls‘111m m vary liniwd it 11113

11131331111113 to prayers I xmxhor of fizio;;~i.1111at.2111113 111.1.1.113 111111-13"... $433331:-

uents in the magpie-3m r1133. The “11.113er of the trdswhcnat‘uall had

to be: Imam unaqaivocally. The mlfimryl group was of greatest interest
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than in tho tax-II position of tin thiophene ring II prwiouI work

(5,7) indicated that derivItiveI of web coupIundImm have pharm-

«logical 7&1110. Homer, tho thiol group in thI tun position of the

”nephew ring III of intaraat Ilse Iinco only on. previduI thicphenI-v

thiol of WI typI had previously been prapmd.

A t‘MOphInati-uiol with way]. gram and tin this]. group in tho threI

position m firIt Iought. A limaturq Ian-ch for th mathmsa of

introducing In alkyl group into the thiophona ring VII made. The:

max-tat mthodl of mItorical mterut will be briefly discussed Ind

tau rIIIonI for Ioloéting the prooedurc Inployed to cbtam thealkyl-Jo

'mIphonomu will b. indiutod. .- '

v. Mayer Ind KrdI (20) m thI fix-It invIItigItorI to prIpIrI an

my]. thiaphonI by Ipplying I Hurts-Pita:typI reaction to thiaphana.

I]! IZI-JIIRIm-o “a IISL-II

'I

They tound that t2» two puitinn or thiophem III nos-I active than the

film politic]: Ind thIt thI iodq darivativI III but wit“ to thiI

Ma but that tho bronze derivathI would undergo tho Ilkylation

mN‘. we 1mm 71M:-

Stdnkop: Ind Schubart (21) ha" mom that IcyltmopnmI can be

mated to IlkylthioPhInII by I flmanm ”daemon o: the may).

dainty".
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1?.

" i :» Enggfixtl '

’ ' ' 3.21

S 5

31.an that: original tor! a large nmnbar at alkyltt-AOphenol hurt been

pron-rad in this um"; * ‘

Shapcrd (22) 11erqu flathylv-S-mthylthiwhm by the action of

mu man on tho mémmm a: 2aeny14muy1mopnem.

I c _ 503 II a :1
EL: ‘63; W 033 a “.633

3333302?!

Other Ilkyl thicphonol In" bean prepared in this manner.

A largomof my}. thiephmu have been prepared by a Frieda

and Craft. typo nation. This ha- been ammpliahod with alkyhnlidal

II veil u with clonal. Schlaichar (23) m the first to investigate

thi- ruction 1n 1%. Ipplication to th10phone. . , _

the no“ common method for synthesizing wry}. thicphemo is by the

ring 010mb! an uppropruto intermediate. A very excellent review of

am- pmochru bu boon mum by 5011' and Folk”. (23) and includes

nu mm” h «pair-cum detail. “than ”thud: can b. divided

in“ m MIL W. Th. fir“ group ennui-b of the reactions of

Ilium or 91km- um sum: or compound: containing mli'ur. such :0

Wm ulna. animal“: dioxide. Such mthuu are usually anly

a «mid. imam-tau. The ether man}. method and to obtain
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13

olkylthiophms is to affect. s ring closurs of s‘ -dicarbony1 compounds

um phosphorus mind...“ Ths immowl W. my be in the

for. o! a r-dikstons, Y-ditldshyds, «com. acid and loss of its

dsrintins, or o Y-ksto acid. _. _ ‘

An .11:qu thiaphsno m required tron which an slkyl-zothio-

Wummmmhmnmmtmmuy

“mommthodsotssuiuorms, «abutment.

W, for biological tasting. ‘I'hs mophm derivative, Lynn-um-

W,Wtho moss-17 rsquirmts. This compound is

Wool sud thus, tbs 9 positions of tho thiOphms melons».

minim. A padhlo stating mm for its motion was

“Mariano“ which as mil: sumbls in sufficient qusntitiu to

chitin the necessary amounts of ~tho dosirod final product. Bun-Roi,

[mu-Host: (2S) and Pal (2'5) mthuiud 2,5-dinothylfiuophms in an

nun-ago yisld of 60:3, from no ”muons, by tho ring closure of

Watson.

6

cuécwnfimcoca, 121:- ca, 3

3
.Q; - n

In the prosont work the experimental proosciuros vars wifisd to obtain

better yields, than any previously reported, of 2,5-dimthythiophons

fro: somnyhootons and phosphorus ponuafltido.

Tho lryl thicphom, 2-phczv1th10phsno, as required for the» prop-

mtioa of S-vphorwl-Z-thiophonothiol. The tumor compound has been

pix-apnea by several methods. fines and Pool (27) and Chruszcssvoim (28)



 
 

 

‘
.



preparsd 2-phccvlthiophcns from P-bonzoylpropionic acid and also from

“I Codi“ salt, by cyclizotion mactiom with wlfirios of phosphorus.

05313606503.3%»; --3-39'1.

chzwws (23)and sand as s cilurmt to accents tho rotation

curing fhs pyrolylis phase. has and Pool (27) also :2er 2-phcny1-

thiopbsno from s substituted nolonic acid cud phosphorus pcnmulfids

in 1." m ten percent yield.

cdagcmaacamoan}, iii-

, .- 3

Monica cod Berger (29) prepared what they describo‘iu A mixture of

2- sad 3€phsrg1thiophcncs by the interaction of bcncsncdiuonium chlorids

with thicphcns in the, pruoncc of clmninma chloride. ' -

Bombers” (30) reacted Hmitrosoccctmilids with 13110911an to obtain

1 mixture of mono and diphcwlthiOphsnoa. '

 

c l! [I O c H, 4 03300.11
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3
1
“
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Gembsrx and Bacimnn (31) prepared Emhmylthiogrhcns in an eleven

psrosnt field tron bsnaanscliasonima chloride and thiophans in ths

prssmcs of sodium hydroxide. Tho activs intermediate was banned-

asonium hydroxics forms-:3 from tbs bcnamsdiaaoniuo chlorido.

8 ,

Bruno and Voronkov (32) hairs dons cox-midora‘ols work on tho synt‘ssia

of 2-9hmylth10phons from lvhavlbutane, l—pmnylbntmss, and 1-9216nyl-

butaciions by allowing ths lcttor thros compoumfs to react with sulfur

for ton to fifteen hours at torrpisraturos of zoo-zifc. in sealed tubos.

Tho yields vars, sit}: phcrgrlbutamo 5?», with l-fihomr'lbutadicnc5;.,5 and

with ldphmylbutsnos from 25 to 3531. i -

' Tbs 2,5dmstifirl-3dti1iophmcmlfoziy1 chlorids was synthcsissd as an

iota-masts usadsd to prspars 2,5-dimtiw1-3dthiophsnsthiol. :l'his could

hs dons tor first taming tbs 2,5-dimsthyb3dthiophmmlronic acid and

sown-ting this to its ”Howl chlorids with phosphorus psatachlcrids

or tbs anemia acid shim-ids ssuld bs obtains by tbs dirsct interaction

at its 2.5-dinstby1thiophm Iitb a solar access of Wade acid.

II ”I fill mm and in woman: or shlmfilhnsting thiOphons

s. so Ilss .06 tcr'anylthiophsms. -:~

miss. 8W (33) ummmmmum acid by treating

ossl w buns-u- no: duty-six psrcsnt sulfuric acid. em: (31.) ,.
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prsparsd Z-tmoyhanaaali’onic
acid- by tic coma: of gays: acid cE‘mactm‘isad

. I s Hafi-ci‘ws- | | o 19:30

3S

iioysr and iron (31:) obtain-mi Estifiop-‘ueznooulfcmrl chlor'i'fo from

sodium-awopl‘zonwolf
omto and pizocptwrns pontachlorixio.

0 P51, -------r s P0313 s HoCl

. . O’Ka
0.81

5

Tbs mo chloriéss 2411iophrmoaulfom'l oixloricls was synthesized by

Map! and flopnsr (3S) and also by Burton or" lavy (37) by allowing

Manic acid to react with ti'Liopizons at a tazsporaturo of -l§° C.

‘doc.

l . _ _s 23350.01 «SJ—«I-
0 2131 s :i ”33‘

Lang‘s! ($8)"first proparod 3-thi0phonoaulfonio by the sulfonation

of 2,S-dibrmoothiophsns
with pyromlfuric acid to obtain 2,5-iibromo-3e

thiofiumssnlfsnio acid. Tho brow groups wars subsequently removed by

a {it's parssnt Galina moalgam rociuctiozn.

Stoinkopf, Jacob and Fans (39) and than Kaiser (1.0) sulfonatod both

2,h .5. zfi-cmtnynmopnams with sulfuric acid to obtain mono and

dimlfonick acid derivatives of those dializylthiophonoo.
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1?

In tho present sock 2,5-61‘flthyltfdfiphw was anomalous-mated

mu; with an access of ahlomsall’onic acid using a modification of

tbs mils-ltd mom dsvalopoo by Stainkcpf and 501m (33) and

alas or Barton and may (37) to obtain 2,5-dimethyl-3-thioimmmlfonyl

an“.

.0. 0,01

. I s 2HOSK3381 edit—aha. I ‘ s 331 s- fire—39‘

11,0 «on, 3,0 3!,

8

“ms compound, S-phcnyl-iZ-bronothiophanswaspraparsd as an inter-

ssdiats in dis synthsais of Swhorvl-thhiophoncthiol. Thiophcnc

bmninstss such mars readily than bananas but tho bronination of Zephczvl-

man. with bromino could. not be cheated hazclusivcly to tho thiophons

minus (27). The para position of ths plonyl group had a tom’smoil-3y to

be brominatod. 1.3..lauativs bronination of 213.23%“g‘ltl110133.2:13 yiolclod a

tatrabromt‘niophsno. This has been reported to ho 2-(n'cbromophewlh

Lil, 3~tribronothiOphmlo.

[310”.._...811C}.a...

Utaifiopf, Pctcrscorrf, and Ger:in; {all} raga-tad they laminated

21mm1thiophcns with c;anogsn bronincis as the bromnating agont to

obtain Wlonyl-R-bromcthiorlhcns in a ninsty pmant yiolli .
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4

(
.
2
3

15113 101‘! mm nut be: regattas: e‘.’ 4.11 1.1.111 9.221.231.1th p.113 2 ...1..w;...1.w-

111m I38 used. L‘l the prdiunt 9021., E‘s-bromoaam£111.his in 01:13?013123

II I .0le as found to 11301111151111 2.1111,11111391191111, in 1.213 5'- position,

in 03:11!qu 31.31.69. A n11:-.1:g point of 83-330 =3. for 1.1.1: profiuct was

M, which was the “use an that royortad for S-phorg/l-u-Enbrow-

thug."-.9113 by the: 0111110.;.311 hrs;21.62: 11161..‘.::.t of 211': ".11111101'. T11.- 2:251:11

nubile mafia; tar-.1. 11:31.1..2.-121. 0011.13.16. $.13: 21-53:3 1::1-2-zi..-.:1:.:.3 was

the mm‘amzw tax-1.111111% of 23-93121; lti:1.11.1--.

A new 11161.; 013 was 69111-119113; in 1.2.3 praserxt work for preparing

Euphamrltmopim‘zs by the aromatiwtion of 2-(1-0;;aloha:-.cnyl31111011313119.

The carting utgrial for '1.ins"331311111315, 2-(l'-c:.'1clohax;e1~"1)tl.iopi‘.mm,

was firut prepared byx iasur 6111’: 133121131;uric: (1.2) 9.1113 1.321111 lat-31' by

Tilforti and his co-mrkars (.13). T113511 1111:3313:.:ator-s treat“: ”at-i. 1611;;

manaaim bmvicie with cycloiznzcano11:3 to obtain 2-(l'-c:;clohm-.3131) 1‘10-

pfmns which ms cleffiqirntad to 2-{1‘ «13.112101191111131)thiop‘.23m during its

mil‘icauon by :11Milkmen,
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1;:

Tu mtmm, ”44130124101.'thiOphem has been“,1“”and by I-Zinsburg

(ids) using; a ring closure method. Pager (hf) pregwad 3,1;«iimatimsy-

thiopham by the ‘follmdng Iaqmma of rmtlona, im‘clving n ring claws

reaction explain; the Masha-g matixod, a matzvlauon with dimm'lmlfma,

renewed by wax-01min am: finally a é-acarbozquatién Itap.

F-i‘a“?! $3.0. .‘Eia‘.

5(c:{20:73.). o 02-111»ng -:-‘-'-:-'-o

5:13:20: 3002:,

a .

' 11,6 “2:;

9 (c:1,).30. --. | _ + 33,530.

tycoocIs Em; 33138061 Iowa,

3

H.C H, H363 c0811.

0 Eat)?! ——- - I - o (:2!0:;

nacom cogs-z, Na 00:: co m

H.C R,

u | 7:21 at. o 21-h

HI DOC 00.131 Hi.DC

| H3 eager Chroma: 0::130 :’ 33C | A ‘33 . Cr.

m '13 5311:10le U’

3

 

mm ('46) prepared 3,1;«imet‘noxyt2'zioréwno by the dacmfiorqflation

of 3,u-¢1hyc.roxy-2,-dicarboxytmophm¢ in refluxing pyridine tonaww

by a ankvlauon of the 3,hxiihydromhiopham with diametham .
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| 11 M51...

H 3 2‘0

W300
I ca 1193451513 T

amsgmg
’ | O x, .

‘ 8W3. on}.wasT10
7

0“}ng And L111 (147), . prepared Liz-dimethmgthiophona by I

nut-bod 31mm to ham". with I alight modification or t}a procedure.

they and copper power .0 t.a catalyst. in tho decarboxylation of

JAWq-Qfi-dicarboaqthiophm without the aid of an ergmic hue

“ch as pyridinc or mimline.



m
i
n
)
;

a
.2.

x
.

.
M

x
w.
z
.
.
.

.
:
u
fl
l
h
.
.
‘
\

h
i
l
l
-
I
I
!



21

‘C'ISCUSSIUH

AM carom comma-anon of tho to main objaeto of thia invooti-

ption; nasal], tho unthaoio of previous):mm thiophmethioll and

an promotion of no! tertiary minoalkyl thiowl sulfide hydrochloride:

from tho thiaghohothiola, it no fiacidmi to attempt that W proparo .

mum Bathiophonathioh in via! of tho proviaua work 01‘ Batman and

Hour! (5.7). than immigaton round that tho spawn mlfida

dorivativao haw local anesthesia activity mu. tho iwmaric Zdhisml

“Ride deritativu failed to ohcw ouch activity. Tho problap or propan-

iu J-uxiophmthiola io complicated by tho fact that tho thrao and four

{Initial of Wm aro oomidarably loa- raactivo' thao tho tan and

tin politic». fro Wat thio difficulty moral pathoda vex-a

attmptod. Thahoandtiwpooitinnootthiopmoauldboblockodby

tint introducing pupa in than positions. up” mupo could to at

tootwoo, mouddohcouldlatorbarmadoromovhichomldba

an intact in tho final J-Ithianyl which dopiyati'va. Tho mpo

introducod in tho m and rm poaitiona had to to atablo toward axporiw

“MWhthhiMaothothiolmintothom

artmpaattim. choblmkingmmlataomvodmer

maamnmthonmormofiawmwmntaba

Mmmwmmmwdorwmammm

plat. fail prompted an adéitional problem oinoo the thin]. group to



 

.\

u

.
a

.

.
4

.
u

r
,4

b
.

p

.
.

f
I

.

h
.
3

u
.

I

|
‘

,

a
.

v

.
4

.

a

w

.

.

¢

.

.
'

.
a

.a

.

‘0‘.

 
 



“mm-www.11momwnnmuu

«mmm‘mudwmwmtmwaw

mmhmomgmmmuwamm

{fifl‘dwflyflthoflmflu‘fiiflflamhfiflt

finaWWi-mtodatmmahmhmnm

“Macaw-ad.

5 3 ' h ’3 ' ‘h 3 " h I' 3

5 3 . 5 I I I

a, . .1 ~ ; a a

nmumnnmmmwmtmmwm

 
haul-.thoaabl-‘haaa—omaauaafl-unaaoaomma-

mmwmamwm«m. mun

*dWMWCuhm-mudm

mmwwmmum—oww

Infill-rim



\
‘
I
0
"

‘4

.
.
t
‘
0
‘
}
!
!
!

t
\

i
f
.

I
.
I
.
)

\

wv~ro. a

a

/
.
a
.
.
.
‘

a
t
.

v
u
~
a
t

a
n
;

-.s

a

23
,.

€

i.

, -_.....,

I!

i.

/ f
u
n
n
y
!

t
o
.

I
.
J
‘
l
l
‘
.

\
1

‘
a
.
’
r
f

a
0
’
:
.
‘

w

I
?
!
.
1
-



U-U3UU
$30 Other mothers. in animals for obtaining 3-tioic;..‘:.rxmtfai:18 with.

other nib-times“ on tho rim. 3.13.3 mtg-0:3 111?G- was a rim closure» of

a Liz-dioubom'l oormmmd which will form thiophemo derivatives with two

”1101 M? 83 well aa ethan- mbstituanta in piano on 1.319 thiop‘mno ring.

Tho only tin Jdiuogahmetticlo rogortod 12-1 the literature were first

wood by 9210 mood (15,15).

(at i‘ N 3
(If?aua.aUHa«-1 is 11!:100 Q-’

or a 8 —-——-E-L-o I I a l I a taro

CZifCLé-CZHCE-Ta

8 S

i a
B H

I, Ill a death]. ’ II ‘I

' one:

s ’ a

fin an!“M mthmio, in the present atudy, of a new

 

mmWthiol no accowmhod by aubutituting the two and

{inM“ of tho thiozfixwo ring with idmticnl groupo and than

Mains tho thin]. group in tho throo position which 1a ocpnivalmt to

tho {our petition thoroby eliminating the isomer problom and tho ltmcturo

it tho with; amount was unequivocal. Tho first comm proparw

byW u‘thod In! 2,5«3mathy1-341110phonothiol. Tho follmdng Wazoo

at random NW.
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| I 0 23630351 M
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3
3

Tho ring closuro of anatomy). acetone! with phosphorus pantsaulfifo

m a Miticntion of wmfl “method.W in tho litmtum “3‘19“

. mirror“ trimlfic’o had been and as tho mining agent (23,25).

Theo no claim in the liter-own thatWaWm!» in not

I ottootivo in tho ring clam. rotation! to mhmo thiopheno deriva-

8300 an phosphorus trimli‘iéo, hmor, it has boon ohm that phoogfimo

Mull-tick to really a mixturo orWIWWand mm (21;).

In tho pro-mt investigation tho on of phosphorus Wis?!) mo

yuma onion .1! hotter than thooo mm for tho plmaphma trioulfido

In” I Wanton? marina-ital proooduro had been devologm. A yield

of IMlfi'domwm or over oigisty porcmt in obtainod. Tho

phosphomo pontmrido m a coma-om grade am no need without

Mzor pn'ification. It no found that tho boot 7191ch woro chumm

by adding o 8518.11 mt of mutual aczztcno to tho fimly mattered.

p3-‘.osphoma pontazmlfida and “51113 the 123511? dry power? mixture was

stirred it no nwfiomly heatad until tho reaction had initiator].
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Tho oootonyl woman: was 1213:: 3:11:21: circpwiso to tho ot-irrof. :z‘ixturza at

a rato mi'ricio‘nt to muster." t'xo roost'ion mixture at its ronux

tworu’mro. than all of £12 “33:31:31 acitono Fad boon Mai-3:11 the rag-

action 2:5:mro was hooked at its reflux to<¢oroturo for a prior? of

flirty nimztao uni finally $21.3 Iii-.153 pro-..Imrt was isolatod hf; (Tistillxzilon.

Tho precinct was l‘or-tfizor purified by max-zip; with a oodiup bgiroxicio

oolution, drying and. fractiomtim; the procflct. Tho rats of reaction

boom vary violent if too inrgo a qwmtiv of acotcm'lacotmo was

mow prior to the mutation of the reaction.

The omoroouli‘onotion'of 2,Ei-dmotfgltrlopbm to $1.313 1’ ,Fi-dimo'oiu'lo

3—thicphonomlfomvi chlorifo was accomlioimd by adding 2,55-ribocthy1c-

thiophono to chlorosulfonio acid at tmporpturoo bolou negro dogma

Cmtigracfo. This prooofinro was a poéification of tho promo: of StoinE-mpt

and Hogan r (1.8) . I! tho t'aztoraturo of tho reaction mixturo mo ollmd

to rioo ouch abovo zero dogma Contimdo thoro m conoiderablo chewing

am taro would form. Tho cmdo martian mixturo always had a mop red

color. The product was isolated by pmri. 1; tho reaction harbors onto

ioo, extracting with carbon totmofiorido,‘ washing with water, mm,

and fractionating t3'2o cm: proc’mct. Tho 2,S-dimotm'lthiofimno-Qo

3211501151 chloriio mo cz-mroctoriood by tom: ' :3 tho omonmiéo darivativo

on: also by it: snponification oq‘iivolom. Sons proportion of tho

mMormid-o do ..vatiro are moors'ot! in Tablo I.

"Suo Wot-ion of 2,5«’:imt¥~y1~3~t?fiophmosnflforg'l oifiorifio cauood

comidorablo do? frioul‘: . :‘my ottonpta mro ran-do to rofiuco this acid

chlorido with zinc that and ulna-1c acid. Thia pothod of reduction m
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61102193352117 used byiGiant's am} i111:“ (7) for t 13 [reg1::1 11.12?! 0..

24.11.1031‘mwt21101 $111331. 2471.2" spiresms213' 5,11 c? 210112313 without 1:21"5.13.2.1;

tit-3 int11121.3(;iata aflcryl 13:15:11.? 3. 1‘19 minor: is an a.2.1;)"11111212: of“ L1.)

2131;131:2523 of 138313931”3152.153'11'1 chlzn‘ifa c'19$:tI‘'-.‘a‘.'-111:1.t by Gil zen. (13/.

3"

31:31:3sz (12') was 5;:3-353.:.-.~1.. 1:1 {1:131:13':13 2-".
‘ 1 1 ..3: ,3 1
A31:1 ‘311'53'01-iva. 3.31 1J1)»:

yield by a 31.11:: Cast react-inn of Z-tl-iop?31-3313L.amc 3313.1213th 1121.1211-

attangtl to mince 2,54 i1‘xat7'.y'l-3~t".1‘11;;‘131‘22151112‘021311 631102113 by 1412113111113;

the reaction times, 60:5013‘7‘t1‘fitifiw , M9.226911 sis-3 of zinc the 3-31.231-1-1‘221

meth‘-1! of raduction was 1113;121:135 '23:: pro-.1313” from tires-3 11:13:33st

mctlcns agpaarad ta be 2,?mi1rtfigxl-j-t}31111111113331511er 3331:: and

pager-sly 5011.9 cormajvm’ing 3211212221: acid. 73:3 2 ,5-(11,.—mtl;yl-3-ti21011213213.

mania acid could b.2130 been for-11.92:: by hyngJIysia of 1.2113 2,5-dLmtixyl-3-

thiofmnzmlfamrl c1112r1133 c311wing 111.223 ttta:um131.: racucv111.11. To cat1a11:33:19

1! the zinc natal an the can” far the {emu-o of this rwfiuction,

24h13p21ene3131frmyl (371110115.ch was pmpamd am? minced by this awn-13 met‘nosi.

11332.5: comspcmilng to t‘1at £01133! .2: the lit raturo var-a 01131111133 for

tha 2dthioph3netflol. 1233112502113 it 1133 concluded that neither»"’.23

tactniqus nor rengmta warm at hunt, but t‘at tE-«a 1112-1511232 It'd-.8 not applic-

nbla to prwgaraa2, 7-6‘12-3‘: z;.'1-3-1t..‘:d:1;13::1111::tLiol.

The method which was 3.111 33931 far the 1131413313 cf tn 32115-3231

chins-139 to £311.?! thiol 9012:1113: an fiapfa’cion of 11.7.13 mix-0.1 o: Yaw-131

tun-:3 Caesar (19) for the min-1.1mm of p-t-rflfiminmulfonyl 3711011130 and

1-1331. 31139.1.1f01171c flcza to pets-J11:22-95:11 p.113 n-butz-l r: :21:.:a:...1n

Pemctivaly. The 333131.10 autism pro1333:! t}.n 9111331113.! 6.131.311.1132 for

‘11-! rmhctlon. Roam”, the staid-21:32:31.1? of this mntion has net

hm verified.
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'9 -: ~911-v v:1“ .’-1-" ’11-- Maw-'1

P3 ”2321 . 3. Ao‘L-t- " w ‘3, ‘..-"..... 1 ’1 f’ " "' .1'. J. ..

The product no thou 1393.91.99. by acidifica’nion. Tho p.999 91.71.1119 9991'; for

tho promotion of 2 “-93.99";1.11-3-19‘139.9111999139213;]. 9" .-o. ;:9 was to

diesel-«o s largo oar.9939 of 179912913113.3.11.1.9 911.921.91.113 hydriata in 92:1;

091% «16 than 399' on 91119199]. 921.111.1021 of 2 ,EC-dL13=2tf'1;-.'1~3~t"ir,1;192239121592911

93110111 0 to the 11mm: 911111.111": 213119139 solution 2:91;: at 11129 reflmc

$91933119turo. 3.""129 2,,m...22..q,1-,-w9.9.191;‘ 9-1 was 159199953 by Cazstrgsying:

the 92:995. 13.19.919.13 911.139.9129 tgiirico with water, 9999219919: the otter

195.19. , “tr-acting the pmmct from tho at? 29:1 11:1an"! a 001115.119 Mfroxldo

00121151913, acidifying the basic salt, extracting it from t“:o 992199115 21.1.3.1:-

tur! vith other, trad-1117?, and 99.111.11.13 frectionating £119 crafts {331.191. The

flak?! obtained 1191119 no big? as 91:;htty-oigzht paramt boa-9d on tho

2,31‘inot’9y103-t21109‘29219591139.:3'1 o:1 91.199191 in tho rafuction.

Tho 2,5-91399122311-3- 2’99}; 921.2%.1'2191 was characterized by tho for-antic}:

of the 2,12-rfiinitz19phazvlsulfido d-arit’ativa and 91aztfintal analysia. The

results of thin ”1:32.118 are to bo foam-.2 in Table II. T213 2 ,fff-dirsyat‘1-zyl-

J-fiziozwiumtiziol m fwnd to be mlati voly 11219992319 at. room 11.929192199112192

especially in contact with air. I‘aappeared to have a tend 2121.91; to

oitbor oxidize or 91311911199. Miter standing; in an 99120313329119 of nitrcgm

for moral Hook: 1:: o rofrisy'amtor, so .9 of tho mtorial would no 19::12:1-

disoolvo in {1:11 sod-.1129 2:39.3:1093259 , 19.".3.999 it cozfiglet'zlyd 3.911923 1.12;.21

initially propane.

The infr- rod 899913119 was ( 1t.9:.~:1.‘.r1.3'3 on a 5112:3133 {1219;191:199 3.917919

of 2,Sdtmfiwloj42110131192191.2130].. An almorption band at. 3.?wn'iicatod
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the Inl‘wdryl group preada .1“am red spectra of 2,,-cfi*m‘*"1-3-

thiophemthiol is alt-own in Fit-arc 1.

he 03112.1:edit of 2,5-cimtqI-B-tidop-.anetfiol WI utter;gated w1.2.:.oat

access by two utmtivo assumes. One method involved the preparation

of 2,3«mnowg'lej-iodotmop‘nm and 2,5-dimti...wl-j-bronot;.iop'inem. An

“mm. was mm." to meat the halo derivafivo with magnesium and finally

with calm:- to give t2.o $1.101 map on rmirolyais.

The 2SNLeottvl-J«bromtmoxamno ml preparei by bromnating

2,5‘dizmthylflzi0phena in carbon disulficie u I solve“... haven fi‘xmgh the

product in. weaned with aqua-cud. mime cs boats to rams the 91.23 pz‘oa’iuet

fir-mt malted from broadnatioa of the mt’::xy1 group: rather man 2.223 t? 21‘0‘3

poaitiono.0:32.119 Liophm 11:23, the final prod:act r-oadi1:; drawer: on

dealing and fined when moped to the air. Because of tide c:iffbmlty,

a well u the (3951" to take advantam of the greater reactivity of the

10:20 paup, the marinate].m with t‘m brow tier-int33:49 was dis-cen-

timad and the minder of we to“? was done site 2,salient"'1-3-102‘30-

thiopaone. Tao 2,..«21391.Vlédmwtudoweas was synthesized by a

proeu‘mro adapted from I method reported by bikinis (SL) for 2.:-m name—sis

a: “mammals;

I ' .t,“

2 | I L. :21, o HgO .£=........... 2 l o 2:31, o 1236'

8

"

ar-

The iodine and freshly prepared yellow awe-.121 iodide were added alters

nut-31y, in small wantdies, to t.e 2,,-c‘i.wt‘.ylthiognhms dissolved. in

.(l
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32

banana. The reaction was easily followed. by the dmepaamma c: the

yellow mercuric oxide color 32:3 the WWO of the crimon mwcuric

iodide color. The yellow mercuric cxide'l flmctlen was to remava the

1117:.ng iodide terminal? as it was famed, ta prev-ant resection of

the product. An atta‘mt m mate to obtain the 2.3-C‘1aetizyle3dthio~

phenofidol froze the 10.30 derivative by {mung a Grignard reagent uni

than reacting the latter with altar. mo meme: 0: fwd and Frau: (51)

illW to prepare the Orig-am remgmt. A mole quantity or 24.93.0-

prowm was need in commence: with the 2,5atiizestf‘yl-J-10d2.Edopheno.

Mailman of sulfur to the resulting Stigma reagent, follow-ed by

byérolyeis of the reaction mixture, failed to yield? my 2 ,Eniiznatl‘g'l-G‘

thiaphenetidol. A second attemt weI read.) using only I trace of 2-1030-

prepare to initiate the Grier/m reaction) hos-aver, the results were

again negative when altar was aided to tan Origami: reaction zfizturm

In order to detenflm whether the 2,Sqlhvstivl-J-thiang’mgmsiun lax-£3.33

rammed under the cozfiiflonn EmlO‘Jfii3, the (Edward reaction with 2,3-

dixeatny'l-Jdleiotfslophem wan repeated and the resulting Griggmrd coraplax

ho carbomted, relieving the method of 23:53:33; (:2), by pouring the

himard reagent over powdered cl’ry ice Mpem'od in ether. A very mall

mm or 2,543Lmtmr1-3-tldcphmo carbmlic 8313 ms isolated am!

1.2mmled by its ting point. Further, active {Brig-m3 mag-mt. was

probably formed during the reaction of 2,SxiineflyhB-iadotuophms wit.

humerus: u. m 01mm by the very a-totiwzede martian as will as the

reactivity of the resulting solution when I small portion was allowed. to
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react with water. Because of the low;-iald preriowly raj..-.':r.13.1 by Guest

and 31:21.1:th (111-) , tor tho -eparation or Bdthiophono’thiol 31.10.1511 11:19

Grignard reaction on wall a: the fact tlmt u better 11131131101! was (131313936

by the litizium glutimat hydride raéuction of the 2,5-13131311751-34311011313119-

lulfczn'l chlwiia fits Criggm-ci 313111.001 was no.1 3.1130511113111131 farther.

A 51ml; ottaznpt ma 1:19-1:33 to 115-1111133113 2,Ef-o‘imo‘tig'l-3¢E1io;:1E-13113-

thiol by allowing 2“a..1113;13.1-34.0 Oti'1100p‘218116 to raact. with potassium

Wrogon 91111139 in pr
«L

I 1.. «1. wmwfiw7n n a

l I O h13 A 3 1:“ch1»

H. ‘3’ 150,0 CO

5 33 hr!-

011313113 glycol as a solvent.

 

 

To. 90% Wan lulfinio m froflxly prewar! by tho method of

mm. (53). m1: mom-11 “mung a pan-um wax-om: lamina

dammgmmltidondww-timittom. Thorium-inn

Woman “kid. It! dissolvad in prowlm glycol. TheW ro-

tation, u inc-Eicata-fi in 11'. 1a equation, failed to occur and the 2,5-c'11mt151yl-

34060112110313” was isolated mrmgod. 1:0 further attempts were rude to

develop thin 11111110.: for introcizcing the mmmto group into the thiophana

molw.

The mom not: t: :iofiwne"11113.01 and1081302! m 2,5-dimlcro-3dt.‘1ioo

phone1.1.01. more mm two reason- which prorszptod the imaatiggatian

into the (3111212111310 of this particular 31.101111311931131. A variety of (311‘-

termxt mtstiimmts on the par-311%. tf'i092-13not21iol car-133311111 was sought.

That”first. sw’finais im'olved 31:11 groups, ti;31-'21;”are, 1110 in.3311133111011



‘
1
'

|
-
.

 



3;;

cf 5-3512137131 tum-5117.11.17.12}: :11- rr‘"‘*r~ athar 6.111331313211113 than all-y].

(53313-3 ma ..3-fa. I. 12:19 thief.2333133131 1:13 the a105.39 far the nae-313‘.

nit-.1..13.} amt‘m‘aio a! a raw %‘1131‘313‘.1131. The: 2,"'- «’31...3131.“5.333333 wan

dream beamaa cf 1*. 313.3313th M in t‘fa c333 of tits 2.331313%“; 14.311.33.-

9611:1113. T313 :21....3167‘0 was chasm 1:3. :rraf“3"1‘126 ta t‘m 6411:0110 or :21.5.030

darivativaa bananas (1.1? £3713 ratafitva Mama?1as at t:-a c‘411111, 13:31:31,

3:: tcv’a 11.335.131.113. on £11.11 Exit-3:23:19 ring, {.319 33101-3 gran}: being the

13:32. mauve of €13 1.1.1.333. “1-3.. was «1:3 1...a..~ta:1t 33113.1auntie 3312mm

1% was plaza-1.1.3 to use 1333 3...»:- 31:13:13.: bf 333311311: as “:9 31313213..

31.111 1;? a 25-35311311.111101;» .1113 311:: a “Hayfitym“13:13:31 3! t;3

33:13:30 graugm {11.1.1113 1.13.1111: almiam 1-2131.a :35113.1..30 mists-.111.

I. previously Wad cam-3121.3 at 9 91-13190 group b33115; mums: {ma the

two mfiifidn a: {13-10;ham 3:31! m3,» by 3311;133:1153: an; ergaais (35.1) .

flay rayon-.1111 that. 1:19 33.13:.) 33011;: was rafuaad £133: 1111: 311.311.111.11 ring

3113:: I cam'l 323m; 1:: #11:: Eva: pea-11110:: w: b.1311: ”33:13:: to a 3:313:02?-

aatFy-l what-1:13:13 3.3 51.3 113.33%.th in the following equations.

  
r13! - ' 11,31!

'1 ‘ '1‘! I?

93529? '

30.11 8

 

1.1.1"
-1: -

I
@3111"n?!"

‘1‘)“: -

a

ham was no «1.33.1131»: 1.1.3.1 11:13 03:13 11.1.11; wuld wt .11....1.13.11;: :,;’,7~

tawny-1111.41.13.14..li a1:11.13. The: 1‘.a:.c1.71.‘.‘1~11ti:s 31‘? £1.23 21111::
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921103311118 91.01:: W lithium aiming: lwdrixc 331de not be hmfiual

with 3 different 91113311133333 in Ca taraa pea “£1133 an 11:13 usiapbm ring.

Tho muons; lemmas of mastic-m m 32.331213” aims-m for he

mm1um of 25163.131110ijinappmabirlol.

.. __ )3'1'21

1. 22:33:41.8]. ---9- ~ ‘ o 18.31;. 0 151.1.

C]. - Cl -

' 3! a“ f - v 1-

Lqub. . (>3. 1 . . 2111,1119;a

2

4. ‘53

1111.17.31. 1!» 21131 --—-~ 2 4 Lin 0 2.1.31;

C3. 81

‘ 3

11‘

 

 

  

The 2,5«1103:1o:otid.0p}1w13 was conmzmcially availabla {3:02-11 The

1:11-31:me Chan-.1391 0011:0113th and was [331111313 by fractional distillation.

The clzlaromliormtim of 2 ,SqficiflsrotziOph-ma did mt pro 33:}. an 33:33.“

as with 2,5—digzot'rgrl’d;io;£mna. T123 yield! of 2,3«11elzloro-3-tziOp'nenao

tulforvl chloride were confléaralfly love: tun in the corraapoming case

with 2,5-dimtlwltl‘110pmma. A cursor; £11181; m mafia of this reaction.

The mole ratio of 2,S-<:.ichlor3ti~.139::3:.3 to chlorcmlfonia mic: was varied

and the yields of 2, Sal-1.131:10:33.3«Ibizic'pzwmmlfoayl 3? 21031.23 was (Eater-11.33311

by isolation of the product. Tim 13011311021 0! t1::: proziuct was cm'riad

out in tha £3.39 mama: an wit: 2 , S-c‘imfi :71'1-3 #:1133123 313.331.1113:ng 3111132111131 .
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n m found that 1.329 grant-er tém mull ratio of chipmmlfa111:: 3315‘. to

2,5cdichlorothiaphom the greater:- tho yiald of 2.343103313ro-3-ti3iop‘.33:33-

mlfonyl chloride obtained. For 1323:3033. of discussion this rim'bion

an be comma-ad to proceed..3 two at?a; as to?".._...ouax

. "353’:

| o HOS-03E]. ---—u o 2m

Cl 21 (:3. .1

8

‘02 Va:

91“W(‘1----v (12' Ill of',;’§f:-"

Unis: t’m conditims of $7.3 rumt‘im, ti") first aim: 1:: "33.3.3" .1:‘3:-

 

33:31:31.3."13 53:01:55. 31.33 of 1.1-3 r:31¢ 13.: call L3 :3.- 23:13:33-3. ‘31:...

‘4‘—. ‘ - a-a -‘_-\5»‘.~

aquillbx'in 11033.3 b3 .if‘tad _~‘;-c33.11;-9-33—t1;.....;.;::r3-5
’

‘
3

H ‘
3

G ’
i

1
1

0
-
5

f‘
.’

i
n

Y
‘
I

b

.
.
1

I312?21. cklcrifie 317.;1. 3:33:1:13 cammfirafimn of 31.13:...31.”=3:x-éc 3:25.23.

This 3333113131331 t‘sa 1:2:33.39 in 3111‘: v? 1.1.57.3: camisnfix'atim c.-.

c211:r3::.lfo:11.o £3311. 33:23:: or. 3.63:1;-053.0?! tiisx$131.33...13...rad-:2: fizz-.21

an er;l..:u.ti¢n «313‘: 1:3“:sates t7»; £133.31 $1.33) is t 9 c3215.: :1: 13'1”"

yields. The: 2,3-Cic‘I’m‘t; '- 5:733:13 mac‘s 3:15 allows";P's-:11.33.2111 33"?

V150“.‘O'.z:31y to give a Wrafdisf‘: b33213. {203.0333 rmctlm 31.333ch. T33“

tor-ration is greatly ”minute-:1 3:223: t¥3 rmetion t-mmtura 13 mm:

to rise: £33013 above 0° C. This 1”mama that calmsIlf’lliif? sac-11 r..-..2

2,5«1131-lomt‘fim7mn3 r3353“)?react, b:t coca 133% 13':.3ts t:at tin-.3

mama pmmct 19 the desired 0:33: In all cases 3: 3031316393213

@3317 of 2,«Ankara-"41:10“:.3113311...."0711: acid was fomfi, amt 13-31..





1:225 13-2131.3;" as eit c.-.' it: 03-33120' :2- '33.... 33.221 5.53%.. 63219"‘1"'2="', 2‘23

1.1.73.3 .21; 3.1 10122.3 0.? 1.3 ,fZ-q:.":.3".102'0-3-0.10*1013313330121: 9.1311 1131': 1.2010

Cetaz';r'.:3w1 3332‘. 2.1335 0.330 is m 11231-231123 01‘ 2320:312- tits 3;"-31.! :23? 2721.3

rat—rial 1.5 migrfig' affects." by crlmmlfonic acid cmcmtmtion. 3’21

all of {3'e rat-33-0.35 3132115133. 3.3.333 (31.12.111.33,this of:'2"1'0"“ cl:'15:: 31mm

1231--3:21.33: 1.13102 . 1.3"''30 2 3224-1212132 1232.215 $1333.51 312-323 1:: t‘. 3 0-3.'21-"0-

£13.13:- 11.311 gran-311211 as Witt-3.3. 2113 12313.23”231' tha chlarwalfenetian

”'63.“

0313-23: ,33.21129 am 32212120.) 1:2. 3 III , 3:21 5-...-a 3:12.31. 0:311:13

ratio" 0:: 1222:3332" 10121.3 3:21-22 to 2I‘m".-'..:c21021;-miw3113 are p *2/1- 1.22

‘inc': 32¢ c:- f-i"-' or 2,:«223113m-3«3113523333. 01271 3:27-1:23

1.133.331 ml M53 11111;? 0:53 3131.273 01' 0'21 .313121121 03113313231 by 07.3 ‘3.2'-:<:t

62123:“3213303231”3.6:“. of 2,’mi..1012101‘013’112131110223 1x223) ratémr 101-: £212? 1.1-3 2,5:-

61:.-‘-302'13-3-t230pz2321-33'31302213 12-22.... 11223 3.191030. ..3 an Lat-222"?"~ta L": 023

math-.2313 01‘ 2,5-i"‘n"0+ 109331211:.101. 13192-11301310-~t-...o'2.<2'1:2-

6213.3. 12:1. 2.12.11..3, c.1tt'2136 M a hy-m'onnet of t. £3 0' J.:1r"2m".'..333032 r3-

aaticn, van 12:33:21,131 by 1““:.312" its 33-2222' 51.211. 115':33-t2"‘-.....1.2:1 3 the acid.

301.221.1011 111111 2102111222 123121311133 , 13-513.; 1'.).10 (1221's, 12:31 t 2321 aura-ct1.213

t29 soc-122121 2,51-1.-.3flora-«twinn‘wnasuli‘auafi "r031 he sodium 322Mata

1th 3.1133620229- 13312312111. It was £01m: Mat 12’:-a lac-212211 salt 1339' mm

easily arztrmtai‘. “1'03 83: 1.212: 3.2151101 €22.13“: 023 12313321520212.1212; Immsstmm

salt was 1:23;: 210133031133 13.13.131.33 .

A 3111510 attmqat was 21-1263ate: pmy-ars 2,,1-23333310-‘0-3-o3io...am~

3.2153121: acid directly 11;: the tutors-201.1321 of «5313119132: gamma-.23 of
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CHLOROSULFONATION 0F 39

2,5-DICHLOROTHIOPHENE
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MOLE RATIO OF .

CHLOROSULFONIC ACID TO 2,5-DICHLOROTHIOPHENE

FIGURE 2.

 



LO

ammunu acid and 2,SfichmLhiophene . Control a! the twat-Warn-

hre o: the Man mixture m net efficient smug-t1 for the quantitiee

at mesquite employed and e med-en vim nation eat in yielding

“My tam fatal-me m3 a. very low yield of the desired product we

M.

be Iodiua end when“ eelte et 2,5-‘d1chleree3-th19phenemfoaio

said were ”averted to 2,5-dich1oreo34hiopheneeelfewl chloride by men:

e: pheephme made by e ”attention or Adm end Flu-rel (SE—J)

peeeme.’ The 2,5-d1ahlerw3-emmmmnouyl ehlertde we Mined

by ram-013111 er the exeeee phoephme pentanhloride,'utrm1m of the

produce use «than mnuuae, drying, end traction]. dietflletien

t.m the were prodmt.‘ The 2,5d10h1m-34h1ephmnm1 chloride

in muffled by the {oration of m unmet“ end‘elmntel

adm- o: the letter. '- Theee ’neulte ere chm in Teble II.

" ‘ The 11th:“: elmainun hydride reduction of 2,S-diai'doro-B-thiophene-

«1:01:71 chloude to LSWMJWinmm by

the me method ee tee employed for the reduction 0! 8.5-dllethy1o3o

Wand chloride. the reduction use ion-e ”some for the

«Wderivative than to: the m1 Mauve. When the

«bored eelutieu er t,S-diehleretmmmec}éeultmwl ehiofide «me into

tented with the ether-eel eolution of 119113: alumimm hydride the

mun; incensed precipiute gloved e fiery red color. Eben this

men-1 edhered to the inside of the flank mum in chewable

for were). eeoonde. The reduction at the chimnlfml group was

accomplished without the reductive removal of the chlorine am» from
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he thiOphone ring. The resulting 2,Eqiichloro-B-thimhonotix101 was

characterized by forming its 2,‘l-dinitmphomrl sulfide derivative and

making so elemental analysis of this derivative. a."to results of t‘:- is

snelysis are to be found in Table II. .. The intro-red spectre of 2,)“(ii-

hloro-B-thiophonethiol use determined on s fresh seaple uhich is sham

in Figure 3. The infra-rodspectre indicated s sulfhydryl group present

by the absorption bend at 3.5km.The2,S-diohlorofldthiophonethiol was

unstable even when stored insfreezing chest moor en stnoophare of

nitrogen over e long period or time. so tho eaten-is]. Izod it become

psrtielly ineoluble in s sodium hydroxides'olnticm‘.é This instability

could be due to either dimerisetion or to oxidation of the toiol to the '

corresponding dissulride from residual oxygen loft in the container sitar

swooping it withmining. flower, oxygon could hoveenteredthe

container since it was opened frequently for moi ofmateriel to pre-

pare derivatives; . 3'11: - .............. ..

After two Mainly miesoribed Hhiophmothiols were successfully

synthesised en attemptwas made to synthesise some hwotoforemnown

2-thi0phenethiols. These were of interest for theewe reasons es the

”upbeat-tick; namely, to study s method for profiting those so well

es to investigate some of their derivatives for poooible phemologioal

sotivilty. Eva: :though the work of Schusts end Hour! (3,?) indicated

flat the 2mfioplienothiol dorivstives showed no looel anesthetic activity

wheress the JvthAophenethiol derivatives did, there was on aoourazmo that

substituted 2-thioxflmnothiols would follow this same pattern.



o
u
V

M
L
;

 



 

c3
V

I SSIWSNVHl°/o

1

O

N

 

O 

l
l

J
1

l
1

 

 
   

 
 

 
1

l
1

l
J

 

 _' .

 

N

l

3
4

5
6

7
9
3
1
0
1
1
1
2
3
1
4

W
A
V
E
L
E
N
G
T

M
I
C
R
O
N
S

I
N
F
R
A
R
E
D

A
B
S
O
R
P
T
I
O
N

S
P
E
C
T
R
A

O
F

2
,
5
-
D
I
C
H
L
O
R
O
-
3
-
T
H
I
O
P
H
E
N
E
T
H
I
O
L

F
I
G
U
R
E

3

142



to

In order to obtain thiolo with s different subotitnmt than on

shy]. or halo group, e phenyl grmtp was chosen as the next group to have

preoent in the thiephene ring with the tidal grmp. After e. careful

search of the literature it was decided to synthesise S-phenyl-i’cthio-

phenothiol. This oonpoxmd. could be obteined by may of the previously

reported S‘pbenyl-Z-bromthiophono (2.1). Altlwagh the structure of

S-phonyl-L’dbronothiOphme had not boa: vigorously proven previously, the

present investigstion supports the esrlier m of Steirfltopf srxi‘ his eo-

mr‘norl (1:1). They brominated 2-phenylthioPhene by omega: bromide $0-

obtoin the mnobrono 2-phenylthiophme. The point or stuck or the

bromine would be expected to be st the most satire position mining,

which is the five position. When elemental bromine we need, Knee and

Pool (27) reported difficulty in exclusively brominsting the thiephme

nucleus. Presumably the pars position of the phonyl group use sleo

«oily bromimted. In the present investigation Peeversl sttenpte were

node to brooinote 2-phemrlthic3phene with cyanogen bromide, but all

ettenpts 1‘sileci. This was even true men Wiosny pore 2-phonyl-

thiop‘nono was employed. Whatever In inhibiting the broninotion could

only be present in trace mounts in the 2-phom'lthiophom or use present

in the freshly purchased white label Eastman Chonioal Company oysnoEon

bromide. The bromination one tried with two different samples of

cyanogen bromide. The other possibility. exists thot an impurity was

present in the previous work of Stein’hzopf (231), which catalyze-:1 the

reaction to give exclusive attack in the five poaition of the thicphono

ring. The 5-phonyl-2-bronotbiophono one prepared. by broom-toting
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2-phony1thiOphone with fldhromoouccinimiéo in carbon tetrachloriéo ea tLo

lolvent. fhe product cbtuinoo had the some uniting point as that

reported by the cyanogen bromide mothod enfl analyzed correctly'for mono-

bromo Z-pbamylthiophene. A forth . attempt the mode to prove the

“mature of S-phonyl-z-bromothiophm and will be elaborated upon

following the discussion or the eynmheeil of 2-pbonylthiophene.

T213 mtboeie of 2¢phmdthiophene ha. been ccoorpliehed by moral

different oethode. Hone of the methode already reported in the liters.

Cure gave very high yields of 2-phonylth10phene. After the Yurioul {

nethode available wore tried, a method an: dovoloped for the oynthoeie

of 1-phonylthiopfiene which gave bettor’yielde and also no. applicable

to large quantities or materiel. Tho first method.uoed.lul o ring

ololure at deanaoylprOpionic acid 11th phosphorut pantnsnltide (27).

c..n.coca,ca,coox-wfi- v s *7 ' . :.. .. cog.

. - 8

The 9~bensoy1propionio acid was prepared by'e procedure reported by

Somerville and Allen (55) which involved e Frisdel Crafts acylntion of

benzene with succinio enhyorido in tho prosonoe of tnhydroue aluminum

chloride.

ng “C

V4

65 ‘5
f

V ‘- V;.}nl&UUV...u...L,-V
I"

3%8‘Ce0

The ring closure reaction of this material to yield quhonylthiophono

gave very poor yielde. The f-boncoylprOpionio acid and phosphorus
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2.5

pmtamlfido ma intimat'zly mind and than hunted in a Warts flask.

After tha median had 1391': initiatoé by caraf‘ully heating the mixture

it Memo var-y vigowu and consider-31313 char-ring of t‘m reagents

cam-ad. Only hall quantitiaa of 2-9?v.-enyltzziophms could be distill-ad

from the reaction mixture. To nodanta tbs reaction, the P-bmzoylo

misfit: Icid was convortad to its Indium cult by mtr‘alialng the

mid with a Iodim hyfimndo solution m3 evapofiating the resulting

sodium P-bmsaylprogslomto solution to 617mm. The dry sodium P-bmsoylu-

prepiamto titer mixing, with pHotabom: pmtamlfido van an 11pmvmt

mm: the ass of the frog acid, but man with t‘sis modificatim the;

yialda m9 only slight-1: improved. cranezcswam (2.9) rmdad the

ma metian with improved yields by using; and a: diltmnt in the

faction suture. This masthead m saployed using- sodium a-bansaylo

mm, and, and phosphorus Marta-nines. This madlfioation moderated

tho mtioa but the proéuct obtained m vary 1mm and the yields

m Itlll 70:? poor. Th3 procofiurb at! slightly hpmod by confiuctir;

the ring clam metian in an evacuatad mm malt no that as the

I-phmylthiozahm forum it no invadintoly din-1119c! 2m thu reaction

Wto mmnt its thermal dmdtion. This proceefixro gave a

and. pmmct that nu more easily marine. Altar preparing 2uphenyl-

“110th by this ring :31er procedurao using fi-banzofipmpionie acid

or its sodium nit, it was, conclufiat'. that a better method ms needad to

commimtly prepare the larger quantiti.a. of M-amrlthiw’mm Meant-1

in tho pressmt mm.
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More and Bachmnn (31) propuod 2-phanylthiophono in an clown

puma-1t yield by react“ bmmmgiuoniun chloride with thiopham in

the presence of a two parcmt 532.com of caustic. than this reaction

was otta-‘ptoo on a can mole cool. too yielo of 2¢pnemvlthiophana was

lost tiwan Iix percent. It» mecca of the method Canada on using n

largo enough Queen of tldophono IO that when the heterogeneous aqueous

mixture of tensormcmzomm chlorine and $51.0th :- vigorously stirred ,

the suspension at Mayhem will extract too turntable bmzonoo‘iazo oxide

from tho mixture so rapidly as it is famed from the bonzonodiooonium

chic-r143 mum tho cool“ Iguana. is clouly mood to the reaction

mums. The yellow solid formed when the Mn 1. added has boon

postulated (3.3) to be the (31330 mzyaricio, 3513-6433, which undergoes

hyLrolg'oio to glue the native apooiao. Those compom'o or. exceodincly

unstable and oxploflivo in the cry or moist state} therefore, it in

imparativo that the active intormooiato be oztrnctod immediately into

the thiophana phooo where it forms the arylthioohono cooyouxd. The

reaction mixture is hazardous 11": lug-o excess Tim the botmonodiaoo

oxide is ollowod to accumulate in tho roaction mixture. “The product

no is:2..at:3c‘a by flash atom diminution rltn tlzo distillation flask

labors-3:2 in an oil bath, iopt at 130° .C.‘to provost foaming. The proc‘ruct

no very slowly atom ointlllod, necessitating. largo quuztitloi of

distillate having to bo oollootofi. Tho Gomborg and Baorznnn method in

an clogzmt synthooia of aryltlziogxixonos, oopociolly tho oryltl-ziophonon

that are aobctitutod with other groups ouch u halo, nitro and cyano.
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2'47

am with substituted unilino, Gombarg and Baohnnnn (31) obtainod

upmximtaly tmty‘fivu percent yields of the cmospoming substituted

urylthiopheaoo.

The difficulty in undying thiu motion to u largo ocula propuration

lieu in tho foot thut very efficient stirring is named to “$1.;in

«knot the, Medina oxide into the thiop’aeno phan before it under-b

go“ dummuition. Thi- IIuB probably the min factor rouponsible for

tho 1m! yiuld obtained in the one ottonnt to apply this method in the

mt inversigu‘tion.

A limlu uttuflpt In: mud. to uynthauiu S-phanyl-R-bronothiop‘nmm

div-on: rm SWMWI unam- uu ans-mud in the following

motion.

i ' 1, at“; 9v - ' v
Q _ ' aM . 1/1”- ? a

car Eu

8

. I ’ .4 .._... | .

BoI lb! : 1-0 no Ru!

3 _ 3

Mg?! und Schick (57) discovered tint m Micmheam m

um um: mlgmtud uodiun and at the "no: mm. of diethyl

mm- S-bulo-thhiumrluodinn 1n fox-nod. If tho motion is our-nod out

in when or buxom u u solvent ut the reflux Wei-am of the

nation nixtoru, than tho halogon iu replaced by the coding: atom to

yield 2Ahimylaodiun. Apparently ut tho 1mWand with
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65.£371 6:31:23? as t?a 301.33%. t‘n hyirogm in €21 five poniiion of

2-".:'.1.3t‘.'.ic;2‘23n.2a is 33161: 3:332:32 to be raglan-3:2 by t‘3o 93:12.." 2*..3t*—1.

Vnrtsug‘t 331:?3‘13‘' att373333‘ t‘: 3 33333. :333ticn with 01.33? £31332.”

522.“. 322,335.31 333222,:2“--.5|¢p*~j2;*19t.‘33r, dip"3:25-*1 «tbor, miss-312. ,

E33333, 532-2.0m r23 t..*212._2-*2*.23, but worn unsuccoosi‘nl in netalatin: tho

1:213:23” 2222.33.32.23 2:31:23 9233*: 9312*322133.

T‘s 3312.31.3'231231 3381.213 3.22.2223 ms 322-2233322223 by a method 6233331122"! by

Raptor}: ('57). 7‘13 *2’2‘2322.:r and 3365.232 333230?“2331.1:336. in (3‘3! to3223223 and

22333.33. to 1173‘: 2... at 32"}...“‘2 2.3;-32-2223”: 323 orcflznrric roastion ocmrrad

Musing; t‘29 r<2octica 23:332-232. 2*: 311:3: spontanocusly for ur'protdrrzt 31:;

u 2212222229.. 1‘23 333-2353333222 324.3132” 2:223 vigorounly 312133-33 until t‘na

tax-2; 2mt22~3 {311 to 21°" Tbo tolaema was 3322‘-2:222:36. from tbs 37:2131'21¢st

39:23:: 3323:! t‘rou.:‘2 a kitty £22: 2 uni t.31: t3: 33:22:21 212222.322. 333122.32 m

comm: nit": dry 6134:3311 3233332. T‘23 Z-bromot‘tiopr-me 3:22: 13:236. to this

ail-areal mixture at the 123112.22: t-Ffiraf‘afilra of the 01272330. The 33-42mm-

2-32213223'1 33:33:: ms 2293 133130.33 but was 2133:! 3:322:13: 55:2 £39 22333

reaction. A $3333 and a. 513.9 32:3" 22* 32:33:33 cf 5.33:2}:32233223 was 16:13:! to

the siJomm-thbimylsoaitm «21.23.2113 232*! t‘m mirtfim mu.3:2t at its

r2233: twpam‘bm {rs-2* fin hams. '25-..2222 9.29 mastion 7:24.:thin 3:332:-2236

up by, destroying 3.22:3 9025.52.23: prmnt with 0332:1231 and water, 1323:: c113-

tillafiion, and fractional (‘53:..1112224322 of t‘vo'orgnn .3 93231311 of the

floor: 55.59.11th 32521.3}: has? boon 2233131132? with tho rasiz‘ual meat-331221 in

the atour: distill:31:22: pct, €23 106:2". 33.33223 and 23:235.: 9! t?3 12-33333-

thiopftono m roomy-3d 212303933933. Bo fizz-$32.31* 3323:3333 2132-9 1:23:33 to

mrq S-pbml-Q-bmnthOpb-ma by tbiu mt‘2c:!.
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T59 EdbfimL-odbm ma mroa {new ntfllgamteé ace" 5.1m saw, an

dmflbed previaualy, and. Zahlnrothiozahene in mfluxzing; barrzamo as a

Martian medium. The malgnmtsr! Indium sand was pmpemd in tam-3m

Ind than the toluene was replaced with. dry bazaars. The 2 -hlcrothh-

phma was adds-r1 to the anslmmteé soc‘inn 56.an Mammalian in 13%

bananas. The mafia!!! ms wcntfiawic which cnuaefi- the bananas to reflux

Wanna-.31, aft-3r t‘ze mutter: had been 1.11 tinted by ext-mm}. heating.

171,9 freshly gramme! avtbim-laodma ms user}! 8!.th :Ln the rmcticn

with qwlokmmne fithmt win? 150313431021. The qwlo‘nmanona was adéod

to the z-thmnylaotimm 329991231011 in benzene mile the minim m
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In??? trbwmturns, mw‘ly 173° 8., ma foam} to give only partiéal

63“:rt‘rn-:nr.ntion. Th? profit-t, isclatod by distillation, solidified

ark-“1': ellmr.‘ ta cool. Hts":- mmtgllizim; the material several times

f2"?! 0919.301 1% wn‘ltafl sit 59-...30 é. dtich ill the reportad (27,253,231) _

mitt-:57: point fer 29%my1thiopfiem. fall was mrther avid-anon that. the

19s.: 5:111:21 {Nation cantaimd 2-(1‘ mlohaxmlhhiopheno u the min

mfivonmt. . ..

'I'hs 3'11'3’10'9' boiling fraction Wick was slammed to be 2-(1' -cyclo«-

hevmclylhticphma ma trusted with {outdo acid to dammirtto it to

2-(1‘ m'clarertarglhhicpwm. man this was carriad out a very exothmic

ram-tie?) guru-«i am." a “Mm-in). we isolatefi Wish boiled in the prepnr

I‘m-1‘9 fr):- ‘F-(l' -rj-;clo‘:@vmy1)t"‘ioj~‘mna, along, with nth-Ctr mtarialo. The

mt’tzt rozr’fly Memories“ hwdne in carbon tatmchloricia without

visibly si-fie 9f hy‘rogm brewide baring evolved. Tl'wia 13mm support.

t‘rirt fin?! higg'fwr boiling fruition could ba partly 2-(1'-cyclo"1m'anolyl)

tricficna. “3'“: material was rat immatigatad myths”, bacaun I better

rzvatké’j was 21:39.6 to prepare tins are-:9 pro-Anetta in pure form with good yields.

Tris ms t'wa firat the that 2vhw1thimhena was synthesized by the

swim ream.

him? it was fimonstvthefl that. QfivF-m'ltfuophma could ha mmtheeiaod

£1.31 9.03 .czmlosmmrylhhim‘yme by da‘tydmgpmtinn with sulfur a better

mafia: for ohmirifig P-(l'~13m10‘w‘vvéfly1”3.13391an ms Might. Thin was

azTPCC.’1:TtL'.!35'ZL3 t‘rmagh a art-313%! rm: aticm or 2~thiony1 mgrxssium broaddo

~ .vi :3: y’alrvfwmrme follamr‘ b" a fishy-Waiter: raaction, an rapmacnted

by tics fallmring eqxations.
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:2"0.3 oar-133 of 1:333:23.st pram-3.3;: vary- umtfii‘q with w mar-313. 35.3ch

of batter than eighty percent in the first “tam. At the: 111.30

20(1hcycloi-mawlfihiog1hém mm prepared it was fiiwlght that this: was

an urinal Wain, because of an car-1133103 at a refarmco to it. in

Hartmab'a mmh. However, a later vary cm). march of the

literaturo disclosed that Planar- and Samsshavias (‘32) had 03113313313351

241'ucycbhezwlhhiomam by 3 813313.? xaettxod. The Grimm nastier:

procwuro m 333311313113 tam tare; nowmr, try 33:.ynratec 1.213 1nt3r~

artiste tart1317 3100101 by heating, it. in a vacuum. The boiling paint

am alumni-.31 313.511,,sis of the ca:4.3.111; obtainad by 1.21.3 oxalic sci-g.

advantinn nabbed m in 31-333mm with he previmly report-33' 3.331203.

or unmask.

Tia Z-pi‘xomrltidophmxe m tynmmizod by ciaiwogumtion of

2—(1‘1-cyclohezzmu’lfiMQphsna with mlfur. The «1131* and 2(1' «welc-

humylhnicphm m "mermaid: 111333 in a. flask and than manned in
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m on lath. The (53215313333335.1121 started 1.6131: the 331119333.th rename!

maximize]: 260° C. In 331331133ch by tha evolution of hfiromn 311151.39.

The ”nation was confirmed at 263° C . for tum hours and, finally the

temperature 31' the bath 3313 17313.31: to 220° C. for five hours. haplogring

220.0 3., 1.22 moles, of 2-(1'«syclohmm‘lmdophma the yield of

thawlthiomam m 1211'ty percent wit-1 recwary of, 8.331 3., 0.051

mole, of mung mtarial. In 0. 33420233 preparation of Z-vplufiyltzuogfimno

where the temperature was held at 223° C. for four and three-quarter

ham, th. yield was easentially tit-s 33213. In all c3333 the 2111-13131-

thiopl‘lem an. isolated by fractimml (Eiatillation. The: product may

further purified for some of time expertzzants with cyanogen bromide by

Ming 1% from absolute «fix-anal.

Tho m It» in tha synthesis of Evfxewldflziwixmthiol was

the preparation of S-ph-Wl-Zcbromothmphmo. The method of StainkOpf

(31) which involves reacting 2-1ah3ny1thioph3nc with cmgan bromide ms

 

331311 33113 rmfiion was carried out 31'. 30° 0., broadnation did not occur

and the 2?}amy1t31iophm m ischtad lane!“ c: . To eliminate the

possibility of failure or the reaction (1113 to impure Zacharglthiophane,

the material isolates”. was furt'imr 17111131011 by mmballising it from

03223210]. and analyzing the prociuct. The analysis, reported. in Table 1"! ,

indicated. that the 2-phwlté1iophane 113! very pure. The analyzed pure
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thin authod an abandoned.

The a-plmlthiophm val bromimtod in excellent. yialdo with

[Manama in dry carbon tetrachloride as I. solvent.
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m diagolvod in carbon htmhlorifio at room tamporaturo and vigorously

m (It apprommy an hour, on: than heated at the reflux
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Inning the coarse of the reaction the mocirdmicza cm‘o‘aalliwfi from the

reaction mixture. Aft-or cooling the reaction mixture the succinindCa
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obtained in this manner from absoluto atom-:1. The vaulting point. narrow

with that. reported and product. nuahrzw cox-roam as is s‘:.om1 in

table IV. _
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'y‘. 3‘ .'. - a". a 4' ‘~ " ‘7‘- " to". o i _“ 70 wt-~ . pg ‘

' ‘ .".i " . “.." /
[7’3IQ-.." U-. . k i:-J--—‘t§$ ..-~ ‘5‘“. JC- 3 .F‘

*2"?! “1". 9:! Z.‘ r:‘;1 "I; m 13' "‘~: l’,'.";4"3 "'1
thugu.8‘ bvk ‘ng . .3 . J!a*-~”~a .2 .3 AnasIv.-.a\.x--k. ..n‘ana

v u r}.m-w In": no 1 m;[I ~ ’ ‘ =:,...\ "7! W.” ‘1‘ E ,‘X" . Pi. -

c-’”3045- dubwb‘-fi~l . ov‘w-aruvufin -‘q14—¢—.8~—o-3 “-.Ji:--3— av”.12“akflv— -.. :3fic‘a‘

4" '0‘

0.33....guyaiw‘ai‘ub‘Jil.-acIa . Cl'iacLLuLUQ-‘ . zuflbf'.33
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M 1% ~ 34:: +—4- . c-

- . * uncut): 1.290 u .. - a

.99: 02:1 ‘4 . .
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The outarification of thiogqucolic ' acid was accmpliehgc by a

method first eraployad by Fla—13m- (31). This involves heating a mixture '

o! tillaglycolic acizi and. ethanol at its reflux temperature for eight

hours in a. presence of mum-ac acid as ’a «amt; The sum tuna

glycolata was 1:10th by mam; esteem: finiwdm 00611111: Carbon“ to ’

neutralize the We acid and 3331:0110 hotel as well u absorb “tear.

Ethm' m added to precipitate the inorgmic nits am! tha ethyl thic-

glycolato was finally iaclaw and purified by htrncticml distillation.

The yum of ethyl thioglycolata (flap-main largely on the ratio. of thioo

5137:0110 acizi to ethanol 52:310ng in {.336 aatification. mam the male

ratio ma 11.3.1? the field was 523.9,: mad when the mole ratio was 1:33.58

the yield was 59.59:.

Matty]. thifiiglycuiata was matheaiam! by rowing the sodium salt

or emyl thicflycolats by interchange with sodium ethoxido 1n 02.3mm). u

a solvent. The ramming sodium derivative was ccnpled with ethyl

‘chlcroacatato in ethancl as n levent. The rang-ants me nixed at 50°

C. uni the mixture tad haa‘aed to it. reflux tea'maraturo to? a half

hour. Soc?1m: chlorida precipita‘tcfl 13:10:23.3me upon mixing the magma.

Ethar we finally addud to the reacticn nurture to precipitate the

partially tolubla sodium chloride am: attar filtering the am the

4516th fifiociiglycolate was isolated in good find: by fractional
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distillation. The yields were nppx'ozclminly oigxty percent and higher

yields could have ham obtaiawd by refinemounting the form from

um distillation.

The dimdiun salt of 3,h-fiL“:c‘r027-2,5tdicarbomthmthiophmo ml

prepared by mixing tho Maury]. ti'tiOéigJyoohu with an ago” at dimtl'wl

mut- and adding this pump. to a mum ablation mmtmo

the m1” Miter of medium notaexién compared to 61mm Quinta. at

a tcpemtun balm! 10° 0. The yellow anodim an of 3.h-dihyfi.rm-2,

Memumfiziophm began precipitating morn:m tho We

mmmm. The fixturcmfimllqhutadfiium

muntwcpcriodof fmmMQWtotmmnhalfhm.

After 60011113 $qu reaction mm tin product m fluent: from tho -

mummm and. waned with mammal. A Ovc one hundred parent

11:16. we obtained because of an ammuun or mum“:

”Gina mthozido and possible imcmpletc mule: notéxanol. The .

miniatumtpurified mater, butwddimtlyinthonmm

a: the W1..-

l'no M’vlation at the Iodium salt at Lit-tawm

WILOPM was mated by using 311 exam at dammit“...

m named a: Marga: and m (1;?) provedmmm the M.

Manon. They heated a mixture ofWWand the medium:

“1‘ of 3,h«iflzydroW,S-diem-bomat2mflaim Cb 1%.- reflux

mm“ for flirty mm. ‘n‘hw this “I “mud in the prmnt

mg, m. maction mixture charred uni Mantel. difficulty in



 

.
.
t
.

i

,
.

t
.

v
a

.
I

t

.
.

p
.

,

r
.

o

.

u
.

;

‘
a

.
4

u
u

I
t
,

‘
.

.

.
a

x
I
.

r

_.
..

.
F
1
9

.
(

_
.

1
w

.
A

.
.

A
,

t

I
t

.

w
.

o
t

.
u

.
.

‘
I

.
.
.

v
—

u
.

t

.
.

_
.

t
p

.
o
.

L
t

.
t

,
.

.
-

.
c
.

,
.

p

.
l

l
‘

t
.

.
t

.
u

‘
¢
q

v
.

.
.

.

c
.

V
q

p
I

.
3
4

.

.
,

A
.

.
.

v
t

.

C

o
.

I
-

l
.

.

.

.

‘
J

A
.

A

L

¢
I

I
~

.
2

4
«
t

.

.

r

u

‘
.

I

.

.
.

\
.

C

.

.

V
.

.
1

.
D

oI

v

.

A
..

.

u

v
v

'
.

 



.33.

capsrimsdin Altman; to bolato the 3,h-G:L2wt?w:qr~2,5-diwbmy-

this;+ . Atta- wuummwemm,

mlynlhfifiyisldaftbansidmsbmm.‘ Itmfmwattha

guilty a: 0061131! 8.31% of 3,h-dii'xytiiwqr-fi,Sficafisonstxwythidyé'mm

taken to be stats-232121535 cow not ha m urgsr than three gar-ma or a -

ml» 11' high yield: of the: 3,3-(flmflmzqa2Jnciw‘baxythisphm wars ts

be obtained. Thin In true beams of the large heat of the martian.

mxsn the rmtisn who initiated the interior cf the reaction mixture

tcndad to quickly swaths“ and, char. mat-sail nth will mastitis: the

heat could easily bu dissipated to the outer all; of £2. reaction vessel

by vim stirring. The beat yialezis was. sbtslmd by Idling the MR

and cilwhylm“Pats at room tavernm;a and than H!ils It.irring the 2221.2:-

ture, as oil bath, at approximatfly 1533 (3., me ruined. m‘mmfl the!

reaction that. Eaten tho insist twat-stare of the reaction nfixtum

ham to quietly rise the oil bath mo myidly lanai-es. A vary exothsmio

reaction mm casting was rsflmng of the vacation saxtum. The re-

actisn 22min tsrpsrsmro usually rose to 125-135.- C. After ths teams.

turo had {all.m to 213° C. ti 2; all bath was rspucsd and. his reaction

mixture was hastaé for tasty :'.imlt-‘sl .122 119° C. The reaction mixture—2's

color chmgsd from ysllsv to units whim the showcase mstion occurred.

It mfficisnt 0001’215 m not sifscwd it rshitfly tum-ad ta :1 1115222322: sclsr.

It t‘sa intmisr temsraturo of $22a mix?» ”it didn't rise slams 125°C. t‘ns

mixture staysd n 11.th color. Tim chess: 22122.22;laulists was r...mon. by

vacuum distillation. The 2,4q‘la2t‘2my-t ,5-2isnrbsmet2cm.laments was





not inflated but hyr.rolysm‘i directly with moons ("1 90:33.11 .0122"wish

The 3,4(iflt+1--:}”~,,mgC&"JC.\W~JOJwho who is:1.:tht1 bry ocid-Uiootion

of the mention mixturo with hydrochloric acid. rho product was bani-2231'

purified by railsmlsing it in bass, Emoloriolog with chooses). £1212: ti:zoo

moid'lriootion with acid. Tho L13:oat purly was ob“alum! be me.3stal-

mm; the acid from 0. onto:- methanol nexus: with a charcoal pvificotion.

Yiolr‘n of slat-21:23 pennant or batter mm'obtsinsd by this method of

methylation. It the 3,12-dimtf2mflfiqflsafism.gfiifiofimemo mo not. 31211-0 it

had a madam? to bocozzo gray on smash 3, ottoman it raisins: Write.

A single attmpt was mass to mthylsto the whim-2 salt of 3,2241%

Mug-2,S-dioaz-tmmthomhiophono vim notify]. 106116223.

0

133‘- .Na 0213 1:3

‘ 4- 2:23;)! ---- I t 23231

CE;3C320.C s .CTEnC?!$ I c:Yapizaotc 3 'a:,gain-’13

The not: 111.12 salt and mothyl 106.1629 mixture m 22th in absolute

methanol at the reflux temperature of the roost-.1011 mixture for sights-on

hours. as yellow sodium salt was very insoluhlo. The reaction mixture

III flltm'od and from tho filtrato‘ a small mount of t Units crystalline

mtorinl was isolated which when in the tespmtm mm 1:13-1:33" c.

That 3,n-oimmgr—2,S~2carbonothoxythio'phmo has not boon previously

reported in the literature. The 3,1;«3Lmt1mw-2,Sf-Cienfisethoxyfiliophma

1| tapomd to molt at. 52-530 C. (12?). Estate the asirmsly low yield

and wide slums in melting points, as wall as tho availnbility of a

befits:- matiwd of mfizylnting involving disotl'xylsllfata, the reaction
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0.";1103'1ng 120923? iodide 120.0 not imesi‘.“..{;0t0d fizz‘t‘ar 1.1 1:729 p?“3"?3"t

“11%;.

T20“...;~11.1t‘10213 3110020120 was (“1191032322. 11;, t‘.-3 00:. 11201;" .tirm

. ‘ ‘: L «fix 0 ‘ : . .I --. ~ .‘ ‘,-., 2 o,

of ,2,2.~2.ifl.3 2.1;. .’3 {5-01-1011 cathir‘pf-gm 2101.13 c0232. '21: 02.00.2110 00 a

cat-:2 yet 3120;222:111 in (1111001300. 7:: 0:232:01: ctmrfita catalyst m0

{20221.1} 1230;101:023. by the 2:01:20.“ 01" Comer 0:21“. 1210 0:.”...;‘101‘0tf‘rs (’2) .

T110 6.212001%: "rut-ion was 011..-.01‘ cut E:m (“Libs-rant pmcawrn. 1'12.

first patted 13-1006 heath;* t.“0 2,3.”-rics.*“1n~*'- i-... .“.'wrt’ 20110521019030

with copper 0122002110 catalmt 1.11 92112-211129 220 a rmctian 2102:1222 22:22-20

an 0th: 03.22000 01‘ 113003011 for :2:- r: 22222211217 t‘::21*ty 12“.:211t00. 11:0 reaction

mixtfim was 1ii“.11t0:“.wit“: 0t01“ 0'1*1.‘t0 011.0."rt 22.010 rvnc'var.“ by filtration.

T220 Quint-".10 was qr-tnctad from the praTuct with hya-Lfmciloriu acid an?“

1310 urn-011:.ted starting; mtwia). was r0...2oved by l sodium 11301001100

attraction. ‘1“.20‘“,..~c1'13“‘o-**t..-op-.0..- wan £11m11y isolated by fractional

’utfllation. Tim filtration atcvp in the above errpndmntal procar’m‘a

was scrwttima difficult E00311” of 19:10 ta;-8 wit-i“.0“. {00016212131215 t2:

raecti an. 1.11 caviar method of carting out the: decarboxzrlatim: reaction

an! 100112121311 01‘ the pro-:‘u-ct was to 0112.2: the mag-ants 03' rimcrf'wr’.

1:30?“02101;! 1121:? than 0far the: mac.tian “10:3 been 0110;“later; to 2'“1t“.11 {.50

product and 3 002201.? 0701210 r-zount of qzizlclino from the reaction 10.202220

mini 31‘ red.1002! psi-0031:1210. This 13,0110 0 V007 01322.11 mixture of win-011.110

r221 3,21-0'1”5t‘fixv““cap“ena from 117.2103 it was 0215102- to Cx‘mot the

(111122011210 and 1822.0120 the pmmct 00022110310 0.1.02.0. 172:2 tut: 2201122223

0000 00:11:0002.103-01:5. T10 2:01.203 2122:! 3’12?120 are mmarizzd in?!.022-0 VI.





271

“3'11“; 32412311112421 7 .

~ .232». mm . m.

”awkwuw'mmwswfltmm may:

2.121.2.22100.- .fsam «Mafia-m W

.0: 229021.222.212021.223 madam

-~ .. a: an n d 4 1 ‘ ‘ ‘ _

2.0a: 1M :mwmwmh”at:

3‘12!» Jan-120222102200 120W”

 

. ... 1002:2222. 03.210631.

.. “.11: 1‘12:- ~ 2.2'91055 ‘2“.- 0.2.2102: 202m 1Q 2 l

. .. 4 ,5...«:1::.41‘ W) 1.: mug“; ...;Iii"".2

1 2222-2202:: 0?.- ' themummy.“ ‘1‘?'4

..t .21rw13.'1. 11:01:13.2 w‘c'l.get 3,

-n) 253‘." 1.36 #3 mg)“ 1"m

Ahfifihfiflfifl

22222222

  
 

 

(”3“3’“Hi“‘91,, ‘1 ‘"
O .

~- 7 {22131.2- __.6 013511133. -_ . V

2.:—:2, 0112222020.: 1.» #:220101 22.22.2150 22:23.0, uh J " 5

2120: 3,1022- 00m“ Mush“- 1' :

. “22.10.22 21.2! imamm 1.5a C . 19.2.2020 280:“ 02 it“



:
o
‘
h
.
‘
1
’
:

'
r
n
4
‘
9
t
1

.
‘

.
.

0
9
:
4
3
:

.
.

k
l
s
.
.
v

'
I
"
.
‘

.
.
.
.
:
5
»
;

I
A
I
I
i
.
’

5
'

\
f
L
J
~
.
O
t
a



72

The yields '63:. 1033.81. 121m 12:33? qmntitial 0f 131111111: 933336 6319103116: .

l comidm‘a‘ula ammnt of tar £013.13“'3 :‘.-1.111113 1.213 dacarboagrlation react:on.

Time was always an 1113:3330 in 1:31:33 of the cam during tha reaction.

In any case were 2 gram of copper amenity: 03111233: and, tho 3:13:13

catalyst was isolated by filtration, followed by t 1110131131 washing with

‘23:- mi' 3 final 61171113 in man. T313 £12110. WEEigE :1. of 3333111; 11.1113,“

m 5.35 grams. The 1113:3380 131 13313213 was probably the result of tin

abet);:tion of 1.1311.“.13.'13 1111.”ng the traction tic}: 1mm not (111111311113 or

01531313 30141113.

The Lawmmzqmophma ml bmainatad by two differ-ant 32:93:1-

mnta‘l mtg-1min. The first proceduro 18 11.1113rated by the following

equation.

:'.". L 'E

  
. s: 9 3., a -9, 1.3 I 2

31.91...:oz'..3, 1 212311: 2 1.1 3-3-2.311 21.13 112.11, 3:13 3,...-

. .. .' - "b“\ «u' Ju~~ .3..‘ my ‘- 1 “up ,‘ " LA ,5. ‘

1713:)'311:1y...1‘3:rm: 3,..«133131013 .. 5‘13 c:.'_:.so1.-3.. 1.1 55...: 2.:-a?- . 2.1tic

.- ‘ “‘:.. I! [on "_ A _j 3‘

“..3”at :1 t1 331.211.1313 cf 11111221.!--131. 2.- 7.3.3.11 unwr- tuma 3211:" 5.1.1::313

.1 1,! 11‘). .1. A :1’ :9‘. 's .. 3.---21. -, u. 3 t- .

n cc-.3.. 3:3-..) 11'":- '1. . a! t}: -3 1,-2.11???"1"'-.-.-«ts:.3.-"1.133-13333:11 {3321.

O

as 31::s 1322:1153! by $3.13 13‘1‘3 1‘32;’1 ’. E13111: '1’P’Jf ‘its 11.? 137.53 IE";-:-.._;.;~atg.

802m masct‘x'. ,3;«H1111. ‘13122*...upE1m m 5.331.:13.333.11.11 S3130 hisfiwr bail-

ing rte-31.21338 mama-1:?331.2. the1152311331011 1:32-1:31 var" 323121.1'13-15

the:['35.‘.-“c.'10 v .331'1'3111‘13. TE13 my11311.1 3'5. 11:. cf“j,e.1.53%:1:"5~2-‘n:13:r:.-

$1111.313'.1:13 ans-..3 was 7;...15.
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OF“, ‘.¢;p --.. _ 1 LL‘. flew-r v ’ '3 v. ‘ "f x, 3 '7 ‘

...3 “was. :3. ..3-3 01’ hr:...-1.1.031 07,1»; 3... ..-b1 Juc3ac~1.-1«- 1:3 as a
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Th9 prom:use 993d v.5 t'. :5 5'3 :5 as ‘L': .9139 .._ 3.;9m9: 1; tho 933.119.2199 or

Sfihmg'l-E-thi99'.953+.191.1139 611:5}.er 99.5.3311. 9.3339391 t9 $93.93 3.3

evidmcad by the apcntanacus r9313:.13.; of ti93' 1:1; *0 5.3 33.9 3,143.-

mfi':o3;!-2«bmmot‘uiorp‘zmm was: 35': to t:33329339 burnings in t5

swear. Homer, the 9599.]. 35.399 :19 read3.1931, 9139:: sulfur in 3:31.35 1.: 3

(Edward r99;7951., did not:3332;93:- to 09cm in $195.33. ‘:..199 t..-e 159-

htfi.on of product 3538 “tr-3:13:13} by 52.511315 3.traction, acir'iii‘icatfidn,

Other actracticm, and a final distillation, only a tarmr residue was

Obtained 21.1933 was unifi31‘3“"~19. Th9 proca‘fizra was not rag-3951.991.

P9951231: 13:9 3.1-(31:93:33:-”-5)1913‘1-3951. :191 1:3 wztrarzaly active and

dimrizad or dacompoaw on hinting to give {39139339195321.9541 la. i‘iw oth-‘ar

pouibmty .1... that tiza t1':‘101 derivatim did not form. 1309:3995, if this

“to t.a can the start:2; mtarial would bar-‘9 been lost during the

mama. actuation procaiure. No attaqrt to obtain 9 55993154 13519319 9

on the sanction 93.193159 was 339.33 in this 9559.

511399 flbltitutad 3421193323911.9113921191 c9315591553 3:999 3135*“95 during

tho initial mixes of t‘ .13 izwdstigation the: various synthetic routes to

3-thiagimmfl-doh $19113 002351553395. Una such route was 139551.159th but

fin-l]: abandoned for the reasons indicataad. The following 693135 of

tactical as used to obtain a 3-bmmt1119932999 derivative .

no, ‘I Q, A "5-? C.
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g o 925:1, ¢ 23:59:!

   
   

332-55

l 53,

«30921

5951.19 3

--l

l» 1 3 (993909353 «Eka- o (332,999.91. cc,

4:033 - crifgjoitmna

8

a?! I] ":0"? + 3:0 + $3531m , 0 94551999911, 3 2339::

.1”me 1'14."..., ,3 U l

5 - - -_ . -- - - . . , s .

T135 aoetylation of 9555.55 ma 39995391151195. by the 139123.95 of

5599333. ms: toga: (33) in 4». 113313 me than a nixty parcont yield.

Tho oxidation of 1.229 2499.}rltE-d9phmo was 95.99155 out by 127:0 mttzoci of

11911911331 ma 003115? (5.1;); 35:19!) 95112103.!!! the lmlo- from reaction, to give

on 9.1.9951. 53333133559 yield of 2¢?:-o;3?:onocarboxylie acid. Tho brom-

mtion or 2-t3119p335nracarbozcrlic acid was done It; the 1:912:03 of Sta-311115053!

(39,635), Tic procoduro m not 3 way 131951151219 one as a large 53:99.59

01' bromine and Z-tiiiopi'2e:539 oz‘bozrylic acid had to be mm}, which cat-135:1

a atioly tE-aio}: 19553 to form. The moction mixture was allmci to remit:

in the Open to permit 192:9an bromide and meal bromino to escape.

Th9 lost traces of bromine ma mam-9:! with on 3939115399 carbonate

solution. A yield of almost ems-111.3? porcmt of 11.5-dibrm-e-mioghano-

emiratglio .5191 ms obtained. mrtlm‘r coz'zalioatiorl in this prooochu‘o

m t‘zat the hydrogen 13:93:15.9 am 99:999.! bromine are difficultly removed

and o. wormgh mine; of the mogmts m rather difficult.
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The brominotod acid to. docorboxylotod by replacing the carboxyl

group with o oorouriooototo group and than ronovol of tho lattsr group

by hosting it in I 20% oqooooo podiua ohlorido Iolotion at the reflux

tumour. of No): a Iolntion. T2110 1.0 followed by acidification

and Itoun diotillotion of tho relation niztnro to obtain tho product.

Thin oothod failed when the norcuriooototo dorivotivo Ino'not isolated

baton its final decompooition. than tho muiocototo don-ivotivo was

ilolotod from tho norcurio cantata solution :36 than oubjoctod to

done-pooition in a sodium chloride solution, tollovod‘hyw|.uto I ditiil‘

lotion. and £19911: a fractional diotillotion o: the product,'n,botter

than fifty percent yiold of 2,3-dibromothiophono III obtained.

The original iotantion Hal to rooovo or roplnoo the bromine in the

tin petition through a lolootivo ariunord {unnotionyhr taking odvuntoao

of the rolotivo difforcneoo 1n the roootivitioo of tho‘hronino ates.»

in tho two ond throo position.

 

  

‘ | . 2*. E 9th or rmval

I El: . Br or

‘ ' 3 replace Hgar
3

This to: to to {9119999 by the conversion or the 3-bromothiophono

derivotifo to its corresponding Grignard tangent 9nd interaction of

the latter with 0.11th to give 3-t‘hiophonetixiol. when it was found

that‘vary low yields resulted from the formation of tho thiol group in.

the three position through tho Grignard reaction the method was
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abandoned or a useful mthoois in mumblo montitiu of oubotitntod

3-Ithioxahonothiolh- The wtity of filial. thnt were needed in the

initisl imootigstim to uk- tho nooossu'y qnsntity or final dorivn

tivoo for biological any would have and. this method. a rather

lnboriouo proooduro. For the may of new ubstitutod 3dwiophmtlziolo,

tho method in. utility am can molar be and. tie mm innstigoo

tions on this nothod m mo.- in tho promt work.

The s” (HJ-dialkylsminohlkyl chloridoo worn proporod by two

general methods. The thrco carbon ohnin 1m slkyl group. are pro-

psmd by I vary (:1er method indium in tho tailoring motion.

. P n‘ _ . _u

Cl(CHa)3 Br 0 2:13:51, -—4-—9 61(czz.),z~rrz, o Fig-Shim).-

hvo moles of the secondary oozing were allowed to intoroct with one mole

of trimatm'lono ohlorobronido in mtmirous bonsono. {The reaction as

exothermic and refluxed opontanoouoly for o moderate period of time.

m. monfinry amino hydrobromido crystallised from the reaction mixture

and was removed by filtration. The secondary train! was rooovorod from

tho min- hydrobronido. The U (B,S-&iulkylsnhxo)slkyl chloride In

inland by attraction of tho benzene ”Elation with hydrochloric acid,

mipitntod with bsso, «motion with othor, drying, sud traction).

diltillstion. Too tron amines urn not otoblo during long porioéo of

Mg. in the refrigerator. Intormlxuhrmm “It. formed

Ihioh malted in high mlooulu night poms. to ovoid thin the

tr" mines are convortoo to their mmoblormu by What with
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anhydrous hyrlrogm c‘s‘alorido in nnhyciroun other Bolutionn. The hydro-

chloride noltn worn vary nto‘slo and the mines vorn rcgonorntod with

base when used in the nynthosin of the u.) (21,ri-cicllq'lninokllcyluziom'l

nulfic‘on hydrochloridon. Tho piporiniino, diothylmrino, and norpholino

analog warn prop-nrod by the method just donoriboxi. Tho method was

roccosnml because the brooo group in mfi'iciontly more rooctivn toward

tho aminos than the chloro group that mixturon of the halo compaction

worn not formed.

The nocond gonarnl method, nos-:1 to prepare tho w(r,:~:-ouiz:y1mmo)-

alkyl chloride compounds. coplcyod ohlorohydrinn an tun ntnrting

materials. The two and four cnrbon homologies wore prepared by thin

method, and it canon represented by the following equationn.

absolute

012281101'

bid,

EiC(oZ§a)nCl 9 Zara, HC(CE{3)n!R, o 333393-151

9 an Cn61 r H QC;

rags-(Maker: 9 52:1, ._....a, :i‘I-(C;1,)nCL . so, o “(.1

Tho chlorohydrin was allowed to react with, tho reconfiory mine using a

ratio of one mole of chlorohydrin to too moles. of secondary amine; one

3101.: of amino being consumed. in forming the amino bydrochlorido. Thin

reaction woo-very exothermic u’non piporidino iron :rployod on tho

amino. Aftor the initial reaction subsided the reaction mtaturo was

stirred and heated at. its reflux temporcturo for twenty-four hours.

when morpholin-o van usod on the aria-a componont no initial exothermic

reaction occurred, which indicates the rolativn basic ntrongth of
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norpholine and piporidine. Tho product won isolated by neutralising

the reaction mixture with sod inn otnoxirfe, adding other to precipitcto

tho sodium chloride which bod famed, removing the latter salt by

filtration and finally fractionally distilling tho product. Yields of

sorority-five percent or higher were obtained by this procedure. The

compounos prepared by this method were 2-piperidino-l-et‘mnol,

Z-morp‘nolino-l-ethnnol, b-piperidinom-bntnnol and qurpholino-n-

butonol.

The (A (fifi-diolF-Iylamino)aDenols were converted to the correspond-

ing b) '(NJ-dinlirylomino)olkylc‘::lorides by the Barron reaction employing

thionyl chloride in onhydrous clloroi‘om on the reaction medium. The

hydrochloriéon of the w (Hfi-rtinli'yhminohlkyl chlorides crystallized

from tbs reaction medime end they were incloted by filtration and

purified by repented rocrystollisntionn from absolute alcohol.

The tertiary onino derivatives of the substituted 2 no 3-thienyl

an’yl sulfides were obtained from tho U (N E-dinlr'ylnni-io)o1}yl

chlorides by treating t?e lster with ti.o mbetituted tI--10pmnot3 in]. in

an oquomn solution containing moor-ceen or sodium hycroxioo. This

synthesis can be represented by too following equation,

11‘ o R2fi(CI~1,)rfl RC1 o misc}! ‘4aosl't

3

o 2373?). o 2‘33!)

me mot convenient mothod {or occonplinhing this synthesis in to use

an excess of too thiopnonothiol with respect to the w(!€,N-dis1_‘<y1onino)
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alkyl caloriio hydrochlorico. In this mannar tncro is no axons: of

the tertiary amino loft in tLo reaction mixture to cause dif‘icultioo

in tho isolation preoccuro, Cue to it: precipitation on a hydroctlorico

vita tho hyd. caloric. of tno product. From tho mixture of hynro-

chlcrlooc it is sumothos difficult to obtain tan pure hydroclilorixo

of tho orccuct. gran thougn this an: o potonticl difficulty, equal

molar quantities of the tnicphanotniols and “U (E,x-oinlhylanino)

alkyl chloriooo or their Amino hydrochlorioeo war. employed in most

instances, nine. it an: prefarrod not to oacrifics any or the substi-

tuted thionhonathicl. 'Ths reaction was carried out at the reflux

tanparaturo of tho reaction medium. Tho sodium salt of the substituted

:iophonothiol was fir-t preparod by dissolving the thiol in the sodium

hydmxido solution. :.'.rwug;‘a Bedlam hydroxide was «uployod to form the

oodiun salt or the substituted thiophonctniol 19 wall :0 to liberuto tho

w(H,N-di&l£ylamino)all~.yl ciderido fmn its hydrochloride and to he?

left o small «icon: of soalun hyoroiico. whore the free amino as: used

instead of the hydrochloride the Iodiun nycroxiCo concontrotion was

3‘3ij accorfiingly. The U) (21' ,li-diuLaj'lMlnoX-Jkyl calorido solution

was mddod dropwiao to the stirred, refluxing, alkaline nercapton solu-

tion. The reaction mixtures ware stirred at their reflux tanparaturoa

for on acuitional tnroe to aignt hours, at the can of union time o

ycllou'oil had ooparated from the roaction solution. The oil was

axtractod with othor, unshod with an alkaline oolution, cried and

finally the prouuct was proclpitotod from an othar solution as tuo

hydrochloride by adding anhydrous hydrogen chloride. Eifficultioo Hero
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strperiencad if hydrogm c.lor11’9 “as 512:.‘0." to t'.0 et‘. arsl 531‘ 1.:r. Ln

execs: of the amount. necessary for the hydrcchl-cridn salt!crrattcu.

Wen ‘13 occurred oily pro:‘ucta fcrrn' 31111.21: were11‘1“icult or 11:91.1:-

311319 to erg,stalliac. To 3101:? 9118 t‘.a hyflrcc‘lcr‘...: 1"..1r'1tt11m was

accomplished in several she?13, by scaling mall accounts of dry byi‘rcgen

c‘rloric‘a, filtering; the procuct formed, and then stir.‘ing another quanti‘y

of dry hydrogan chloride. Tis procacuro was rep331521 until no 5.1.31-

tionclv (21,?«1-disllcylsm1nchlk’yl disul‘stitutad fizianyl sulfide Maire-

chloriris formed on Earths:- sd-c’. tin of gar-outs hydrogan chlorii 3. Ta

:17sz-ns nature of the pro;act was 1'13:th 1:2}:va bv satt‘m~

wide the fir-33211;! precipi-ated lurc‘rochlorida in £11.19 et‘28raal mixture

for camera]. hours at 0° C. barorc 1’1...Waring. T13 b303,15-21-111 :ylauim-

cllqlhisubatimtcd thing-l sulfic'ca 3:71.rcc.loridcs vars purified. by

racrystc..lizing in most instant: ca fro-.1 m‘zyfirv2: imprcpyl alcohol.

It was s‘esolutaly Mammal to maintain anhydrmxs conditianu during

the handling: of tbs hydrochloric-39. Fara? of the crude: products wars

vary hygroscopic and on vary humid days, they had s tandm to liquify.

In such cams the filtration: wars carriafi out using I pleas frittad

mmaal with s calcium chloria tuba 1'4mm in the: top of the tunnel.

The can.chm chlorids tuba was quickly put in “lacs after tha matarial

had Imam placed in t‘m funnel mc‘ dry air ms drawn own- t‘m crystalline

product. The purifiod tydrochlorides had mm or only 1 slight. tendency

to be m'groacopic. Ingmar-31 the 31-1239 in than reacticns mm

91g? ty parent. or shove. 1111933111” , sin: n-w W(3,?Iqiiallq’ln'nmcal“:yl)

2,5-dichloro-2-‘L‘iiwl ml!169 hydrochloriclea, nine nmr
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W(n,l-dunn-nmuui)2,s-dmmyio3-miw1 mind. hydrochloride.

ad in N(l,l-didkyhnmnlkyl)-6¢phawlo2-fiziwl lurid. hyuro-

chlorldn var. mm.“ for tho tint time. I. usury or some of

moi:- mm mun md analytical remit. are given in Table.

VII, VIII. and IX.
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2.1? 322333231“.

6-. .0

? .Sas; -. .at‘r'1261t10fiwm

The preparation of 2 ,S-cimstivlfiniophm In art-13d out {our

times with only slight .'ac-difications in the ”perinatal procedure and

mm mum in lane variations, in the yields. Into I three liter,

three neck reams. bottom flair fitted with a reflux newest-or, stirrer

and dropping funnel was placed 290 g... 0.90 min, of phosphomm. penta-

mlricfo. A 300 3., 2.53 moles, quantity of 2,5-hcxmodiono as phase!

in the dropping mm]... Stirring Am gamma and tpprumatoly 50 to

66 ml. of tho 2,5-huanadiom m added grand]: to tho stirred phos-

phom. mumlficla. At this point there In no indication 01f m

nation taking place, and the 33431131011 of the 2.541913116610710 was dis--

cantimcd. Stirring was contimed and the reaction ml}: was gently

heated by means of In llectric mtal. This procwiure initiatad l

vigom rmtion mandating removal or the hurting mantel and

1mm of the “action flu}: into n inter bath to control the re-

lation. firm with this precaution tom of tho proéuci was unreactac'.

2,5-hoxumdinno escaped wrong-h the condenser. khan the initial rmtion

htd nbaidoci the ice brain was ream“ and the remimiar of tho 2,5-dlaxan9-

diam was aided dmpuisa at a rate afficimt ta 113111111111 a gentle

reflux 01‘ thus stirred reaction mixture. Following tins cowlata addition
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of the zfimnmediono the rout-ion mixturi Iii kept at its reflux

tower-taro for an addition]. tuna:m At this point external

heating of ti:- rooction mixturo In mm and it! rem: condonm

Ill "planet! with I distillation fink. 01'! tab. confining a thommtor

Ind : comm-or. Tho crud. out bran thick Wetm dittillod

with aim-1n; using a mu]. :1 the mm. a: but. Distillation a.

discontinued won decomlition at in ii induct-d by tho We

of demo mm mm... charting or «no atrial, and I vary rapid

dark-11:1. 1n ooh: 01 tho maid!" in fluWa... m migE-xt

or the crud. elm use: mu product at lJc-dimthylthiophmo in

153.5 g. and it no a boiling point. mg. at so" to 125° c. m. crud.

2,5‘Limofi'w'lthioplmna Ia: placed in I “punter: mama, “and with

80 ml. of 3 N sodium .m-droxida solution follow ‘1! 50 ll. of distilled

at». The crude prom“ m cried by hung at low. mr night in

cmfi lith mwdrml mama sultan utter which 1% II reciiatillad.

fno fraction boiling at 1313' .u0 C. amp, with 3 rotractivo incur, r139 -

15032., in collated. it. weighed 122.8 3., 1.1 m1“, Bid represented

I LL65 yield. ‘

The mend preparation of Eifiwmothylfiiiophenc m womliahod

with better yield. by varying than fitio of phonphornl- pontmlrido to

2,5chaxanodiono. The com apps-.1164. as previously described III

unployod noopf. for to: use of a more officiont bulb typo condom”.

In this oraparation to; roacticn was initiatod with 11 mildm from

I mason Elmer, which gave bottom contra}. of the initial vigorous

reaction. The interaction of 251) 5., 1.12 melon, of phosphomg
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pontaailfido and 3m: 5., 2.63 males, 1‘ 2,5-‘éwxanociono follovod by

“elation at tho product a! prmrimxsly «inscribed gave 156 .5 3., 1.65

melon, I 63 .31 yield or pure 2,5-C anotzylthiophmu mic}: boiled at.

133-138" C. nu: ma n narrative index, n36“ . 1.509..

A third preparation or 2,S-dimfivlthmhmo carried out on just

previously described and starting with the m wnutm of mutant:

gum, 239.5 3., 2.13 moles, on 81.15 film of the desired thiophono

derivatiw with a mfroctivo index, mg“ II 1.913).

To. final [marotion of 2,5«flnntiv ohiophm’w was carried out.

wloying twice tin. quantum. of regent! as in the two provious

prefix-“ions, amok, 5.20 3., 2.2:. mien, of phosphor-um. pmtawlfico

and 600 3., 5.25 moi”, of 2,5-heotmodiono. The yi-alsd obtalnod in thin

um mm, 2.37 .5 g., 3.93 molaa, 721.3% or to. theoretical no the product

boiled at 132w 35° c. The reported boiling nose for 2,5-anmw1-

thiamine is 133-1350 C. (2'3).

Preparciion of 2,5-iizrzcfi‘yl-3-fi110phonomltom'l Chloride

 

A 500 ml... fibre. neck round bottom flask m equipped with a

stirrer, mozwimotor, and u 125 ml. dropping rumol. The witty

121.1 3., 1.0:. melon, of crzlorooolrcnio acid was placed in tho flask

and the latter was than placed in an ice salt. mixture bath and coolod



:
1
“
.
1
"
(
'
5
’

:
'
.
!

x
.

l

-
2
.

..
\

I
l
‘
1
.
!
0
l
4
‘

\
.

(Amhin

I
!



8?

to 0° C. A 3.3 .3 5., 1’3.2.77 cola, quantity of 2,5-di‘aot2'g'lthiophano was

placed in tho dropping rural. m 2,:-..-:o‘:.;-..lamina was Mood

circpwiaa to to vigorously min-mi cold chlorooulfonio and. This

ranked 12:12-13:11 minutoa (uric; wiiol": tin: tn. target-aura o! the

reaction mixture: room to 2° C. After ma oiditlon oft-1. cialiqltiioc

phone was coagulato 1.1a roactico Lat-dam was stirred for an «2:111:an

hour to insure con;1.3.;moss c. roaotion of931' 1.1.1.0.. if. no poured onto

830 g. of crack}: has. his caused a pink precipitate to form and an

attempt. was odd to isolate tit no.8131. It was oolloctad on a

£11:am but as man no 1.1.3 moo-rial var?"-‘ up to room tagsraturo it.

l‘q.:-"ia* .-"“3: pin}: ::r.i:n'ial was mum up in carbon tetrociflorida and

two 11(51qu {filtrate can commutes: wit: throo 1121-3 ml. portions of:

cafaan totrac‘;l:.rizio. Tina cos...“mod oafion totracnlo:ids extracts wore

criol in contact with s‘ngyaous mgxosim- sulfate. no carbon totem-

cloriJo van r;.:sovul 1121.g o. 3..-1‘:or aspirate: and 11‘:o 2,5-LiLaotic,1-3-

t*.io;:3.onoxulfonyl :‘.-.19:139 was fractionated toployin; a one foot. heat

3... ...otod :13? a: column. Tho :‘rac’oioo boiling at 1.3.Sologmo G./33::r..

IE3. was collected. The migzt of tiis fraction to: 25.05 3., which is

1.1.8}? of tho tho-erotica yield. Tao 2,,v-oi..o..f1¢J*‘i.iop1:enm1foml

offlorido was convert-ad to 2,S-cmeuzyl-J-thiophonosulfommo and

manhood. The meat:alimulon or“aivalant of 2,9-éimo1Jlt'dop13.10.3-

mlfonyl cmorida no dotmdnod. The result. of those dotaminatione

am given in later aparizonto.
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Brat-smirution of the Rmtraliuhion wivalant of

2 ,5 --1 i=1 3319:5716-t.‘:1.::;:1:mt:mlfm'l c" c.0215...

1 SO :11. valuao 51’ 3.1233 1'! ”Jinn Mlmxida wluticn was pipetted

into I '56 311. round bottom {113.332 fitted with I roman: con-Jensen

1 0.1.5310 g. maple of thy 2,S-ciimeté:yl-S-tzioplwnuulfamrl chloride

was weighed in a wall Vila]. am“. Itnppared. The. stopper of 1210 via]. uni

named and “war removing the reflux conchmmr 1.1:. vial and 1115 con-

tan“ var. dropped into £319 stamiut‘: ficdimi lu'droxmn contained in the

flask. The reflux ccmzamer m net. in place and 1.119 rwtion mm

was kept. at its reflux tmpomturc by means or I microburnar for two

und a (garter hours. 'fim oily mtarm in tho vial won dissolved in

1.2:! Itamhrd balm. The flair: and 5011th ‘H'BZ‘O cooled md .. £31! drop.

or phmlptmlun var. aided. rho Hulkmm mixture .uu titrated with

0.1512 n hydrocé'lorio acid to a colorlau and poinfi which required 12.39

11. volume of acid. A iz-Z .91: m1. volum. of the mac acid an roquirai

to tux-nu 3 SC :11. volume at the sodium 19:11-02:13: achticm used in

the above hyciwlysin. From this at. md the flat that one oquivalen’c

of 2,5-dLnatfiylojdufiiophmumlfwl ohloéifl-a require! two equivalmta

of ”dim: hydroxide it‘s“ {maxi that the «marl-mutt]. mleoular Height

of the product isolated m 212. The theoretical value in 211 which

in an error of 1 unit or approximtaly 0.1.7 percent.
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" 3 ..v .... fir f

2,;.-..-..-13-1.ylo;'-t- .2~~-..-.::r.1.:..:.31311.21;a (3‘

 

A SC?) :13. quanti t;I of 2,,«34w1’;VHS-1.11101;:meeuli‘onyl chlcriw

1-?) ml. of cancrntratr-t‘: 6323.333 3.2303121. hr-iroxiia and 2 g. of pcuifircé

........ ..n:ma cal-‘30: ate 1:::3 chem in an 91311 inch test tube. T2313 air-:tur

7-: £1.1wa 13...:1 a {#1333 at‘rrhg r03 which cans3.1 a virjomus evalutic'

of gas. 12‘:an 1: a gas at:3113131321 123:: cam-3:1 1:229 mixture was heave-:’. 131 a

Water bath at +'.." C. for rifts-m m-.uv-zm 321': 12:32": at 80-1700 C. for an

a-i 111.10%]. 143:: m‘bmtm. .A 111.1133 cwstallina solid {0133.311 and it was

1‘va from 2' :3 ..0t m:eticn intamra by filtration. Tim cigar £1.11:th

was-.0 000106. in en 1:»: bat.‘::rt=-..-.:31::a 2,5211-mmtrrl-jdti1101;210:1033).me 3.11:9

cwflallizmi fro»: the. I 123;th as a write (rt-ya 1.12.119 non-.1. The

0:331:31: ware .1 Literati 9:311. @1121. Tim cry-11.311156 fiatarinl obtains-:1

Ivor: the hot rzmt‘.an flirt-11“!) ..3lt3ri at 1.w 331:: tar-”paratura as the

antsavial obtained tram tin: col:1 filtrate. E's-.mfore , way were 00"“111211'1321

am”. recrystallized once {32:21 amt-W. Tiza “(3112' '13 point. of this procuct

m8 ILLS-13.2.51": C. '31:: re‘23'\ortad :::.‘-f‘~.1.£..n:3 point far 2,5«11"~.-e11.1:;Il-3-

t“!ap‘finamlfrrmrzif '7» is 13*59 C. (3.33}. 1-23.333n‘m1 analysis: of time c013-

mmf‘: for car'b-zn, 123%"P0331 am. sulfur gave than {allowing results

Calc'd tor c :m3-: :2, 3.7.5.3; 11, 1.7).; s, 3: .5. Fo:1.:oj‘..7 .42;

a, L.§13 5, 33.37.





:32

P re;ration of 2’. ,5 ~173.313121 $1.3vthiap.3:133:13].

 

A om lit-:1, tuna 11-331: £352: was fit-1.3.1 1.1.1.12 t: reflux “33:39:23

25:31:15 a 0:113:12: (:‘.:L-riife 12313:: cur-1:11:24 to €7.23 top and, a stirrar, and.

a Cngping flannel. T33 agar-Mama w. (ix-13: an oven at 1150 C. prior

to its being 533.31.333.33. A 13.5 g... 0.23.}; 1301.3, taunting; of lithium

8.1mm "I'M-.1313: ms mire-r1333 in a city mm 11:33:33 am 141%}:th flame].

#1121: 119.3 :1 8122.33?! of 3..-y n'itz'og'sn flowing fies-0:131: 11.. The: pulverized

11.1.1113: alumina-x 14,-1.1:7133 am: 31.11 3.1. of dry 912.6? mm acid-3.1 to the

raactian £142.52; . T120 stirred 33:51am m 23:31.33 11‘. its reflux 1.33.31.33.11.”

far time hours to (31.330179 the lit".1.u..1 almuism :eraia. A 23.0 53.,

0.05329 mole, quantity of 2,S-<?~1.:.3t:.;, 1-3-thisphwuzulrom'1 ehlm'izie dia-

lclved in 100 1-21. 01’ dry other: was placad in the dragging funnel.

This lolntion was 3:33:33 ’32-‘09?va t: ’61:: 11:11:... amimw 13:12:31.3 salu-

tion at l. rat-.3 sufficient to keep the 31.1.1333 reaction mixture at 11.9

reflux amperamw. F "t; ':3'3::.taa Ware I'GQLKLZ‘M to M 1.11:: 2,5«1Lmt‘1yl-

B-shiophcnemlfaml chloriio scintian. The mmm 3m stirred and

Metal at it! ritflux taxma'ahuw an wizlitimzal half hour am: film 501’.

0.2133 ovemig33.1-. The rolloumg 33;; 1:20 :11. of Hut-31' were slowly added

to 13:3 stirred mactinn fixture tram tins (trapping funnel 95111:: 1.1.:

viz-action £1331: 1m: 1.313336211- in an ice bath. 1‘. S]. 2:21. quantity of 93/1

sulfuric acid was {13.111131 with 330 :21. 01' unta'r, 'phcaci in a 123119-31-
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and chillsd in :3 in.) bath. T's-3 2:33-21:7sz mast-inn fixture m slowly

poured into the m1]. stixro-i mlfurir: cit! sciatica. The ether layer

we Sfiiiial‘ltOd 1:; a Niger-star? funnel and the 2.2110ch phase was mummy!

with. two, ICC ml. [artists a! ether. the ether ecttt': ta and original

otter imam var: cmhirmé ma}. vtflittm; with two, 25' m1. 9. lion: of a

15 5 aquamn smilzm hyr’mtride solution. ' In 0133' 1113'” aapnrabm'i {mm

the corabinaal 3125.13.10 aghast: on sciéifhtatim of the him with a

6 molar sulfuric 101d solutian. After separating the oily layer the

mama port?! on was mrbmotod with two, 15 m1. portiom of otrxer. T319

amiairm-i oily layer and other extracts mm dried in contact. wit}.-

mifiygu‘cua magnesemm waffle. After removing the magnesium aulfatu by

filtration be 1139: was removed by (intimation on a stanza bath. Tho

red-jug was diuiillml using a wx‘ifiod Imimicro (1131mm dilat‘matiz-‘zn

flask. A fraction boiling: n. 70-75" C./E-.m3. Hg. weighing 19.59 5.,

.Ou'T'ILQ min, was ocllactafi :'.-.162 ”prawns a max! yield. at 2,541.-

new,1-34hicphenethiol based on the initial noun? of 2,5-diraoflzrl-3-

t7“. 10p?)-manna:131 chhfid 9 .

The name gsnml mart-Lama]. procaa-furo was used in a moon-i

mpaxation of 2,S-dirat‘ryl-jdtr3.012531219151321 la in tho lithium alas-15.1mm

hydrtio raiuctimm of 2,5-fimat} 31-3‘tlxioyhammlfov1 chlorifio just

described. Thu qmnttthl of natwial: ul-Jd mam 87.5 g., 0.311") Innis,

of 2,S-dLmthyloB-thiophcnasulfowl chloride and NJ: 5., 1.2:? moles,

of lithium duyzimu mtrtia coniuia ‘ in I total of 230 m1. of dry

0th.”. The 111':th alum-mm hyx' r160 oolution “am- prepared by refluxing





Sis

- ‘ .._, _ Q ..r" a” I'.(l. 0" .. :5 - ‘..,

tum ....ZLEJQA 1:an1. .1- '...I L. -: -..: t‘: 3‘ win)?
M
J

.- '3.‘ in.) lira-are, than

«may; it 3:51:33.- c*.;‘rv':.‘.:._,?.-‘... A ‘13“: +31." a 323.3 ficur part-3:1 was required

to 4133 13.11 of tits: ?,§-—.13:95;;'1-3-!:.?:icphmasnlfcm'l cl:l:::'i:.’3 1.3 the

1:32:11”: alumina h;':’??.‘ir.'3 solution. T‘w 2,5-(iimt3231-3-t?:10p‘rnmefliol was

isolatac! as previmaly fiascriheci. fit?! fraction boiling bat-wean ‘:.-66° C./

1.5-1.8 23:33. 3.1:. w-‘sxirmz‘. 1:35.12 3., 0.3353 rte-ILr‘gwL...ici. in 3.13:?- of the

flooremcel 3:”. 91:2. T323 yiclci was lam-2r than in fine first pr:‘spa.:'a't ion

of this material stare Men $303553: tin-«3 crude; 2,5-dineti-y1-3-t32-iopheneo

C2101. was EtCI‘GC in ether un; er an at};aware of nitrogm for tire» (inc/I,

trara ware 1.32:5.catisna at“ some oxim‘ticn and dammpoaition. ’3'123 reduction

01' 2 ,,-<,L..»3tr."‘-”--tT‘.iop?.c-12t«.a.zl..‘7‘om'l chlorhia 3:33 bagmatad & third and

fourth 1.1.3:; on a. (2.7...) mole 3:36.13 an {33.731 )1le of t. .9 memeg-tan was

(attained and or: a 0.31’» m15) mm13 az: 85.1”: yial-ci of 2,5-a‘mathyl-3-

12:21: 21312933163. was obtained. Tao-rgito of lithium alum11mm 12;: ride: to

‘2’, -1-Li::::t‘:g':l- 4.7213; .31.: lfcrzyl 9‘2101‘11::'.a was t‘: a 6:333 u in t;a

wrenctm. Tm refractive incest of 2,5-ctmfrg'1-3-

v

Pf:

Viiophaneticl madame-31:133. n53.” L" " 1-5771.

“th synthesis of 2,54“: mothyh'whhiophmeflziol by Zinc

Sulfuric 121:: ”tac’uction of 2.5-1 methyl-

B-taiOp;mnaIul£ow1 (florid.

A 175' 3., 1.5 36108, quantity of Wonk “it! I. pit-cod in

a on: liter beaker mpportedintn loo nah nth Incl ooohd to «:150 C.

A turret val :‘.morsa‘. in tho cold acid and 85.2 3., 0.5 mole, of
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2,S-dLaefiwlLuCphem were 2.3.2133 ¢Wfl33, from a dropping farms].

upper-ted above the beaker, to the Vigrmzaly nth-rad acid,‘ at a ram

sufficient to keep the meticn temperature balm! ~10° C. max-mg

the addition or the 3!:me derivative to the acid the reaction '

mixture turned a bright m‘color. A 3‘33 .3., 3.5 13013:, quantity of

com commmtod mL’uria acid wa- poured onto 900 g. of ice cantainad

in a three liter flame hock flask equipped with 'n stirrer and reflux

maimaar, and 3:1er mm ice-salt. bath. 'l‘ha reaction mixture of

chloroaulfonic acid and 2,5«fiLmt-‘ru'lthiophano ml muted into the. I

vigorously nun-ad ice and sulfuric acid; Followixig this, 153.5 g.,

2.5 moles, of a mixture of zinc dust and 30 math zinc powder vars

added to 1m nth-red mum” during 3 one hom- pariod. After the

addition of the zinc had been completed tha. reaction mixtaro no otirrod

an additional tin-ea hour. at apprqxbmtaly 40° C. to complata the

reduction. The reaction mixture m that cmtiously allow to mm to

room tmperamm at which point than valuation of hydmgm nu quite

vigorous; mm the gas evolution Ind mam: the stirred menu:

mixture was heated by means or m electric mute]. at its reflux

tamer-3min for two hour-a, allow to coal to room wmmuture, loosely

“append, and set aside overnight. Tm W reaction 31m” an

ant refluxed until :11 or the mine had dissolved at which point. 322:

mixture had turned red in colar; 1'33 confirm”:- m maxim for

Item distillation, and after an additicmal quantity of water had been

”dad to the stirred reaction mixtures 11. ins. ltm 65.3th. The any
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layer In the distillate m takun up in other and the aqumo 1.3.3.1:-

hl extracted with Dovetail 100 ml. portions of other. too crammed.

.010? mu hr. driod over mhfirouo mgrmlitm sulfate and than

distilled using I Hm com um removal 01' the other. Following

a .311 {mm or 0.51 g. boiling bola! 130° c... a motion which

mated to 23.23 g. m 0011”th thick ballad at 130-337" 3. and! had

I mun man of a? - 1.56324. this "Wm identified a

1m” IJWthiophme and that”. no appmiablo yield of

2,5adlaoflay1p3cflxiophondhhiol who obtained. Apparently a very ml].

amount or an desired 2.5-umuay1-3waop3ammml an tamed as

indicated by on strong typical odor of a thiophmathiol which no noted

Mid-01y {alloying the aim vacuum. he recovered 2541139931-

miophm muted v: 28.5: or that initially used.

Attmpted Fionobrommation of 2,5-3hwt?:ylthioph3ne

A pollution containing 37 .6 3., 0.33 solo, of t,S-dLmthylthlophmo

dunno: an 200 n1. at carbon 41:21:35. on plane in as am um:-

«3.. ml: maul beam nun: equippad with 3 ram ccndemm, um,

tad dropping funnel. R 9:13 vigorously Ibis-rod mum In added,

during u to and . nut hour period, 53.5 3., 0.33 1.01;, of broaino

dimlvod in 100 ml. of carbon disulfldo. Tho reaction flue: was cooled

in on ice bath of. intervals to prmént loss of carbon c’isulfico and

brutal!» through tho condenser. Following tho complete addition of the

tam-1m Iolntlon tho reaction mixture was nix-red an odditional hour
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am a mark: to hung-o completmo at ”action. After being set

lilac tbr five hours -%o ranc‘ien mixturo an. washed, in I separatozy

ma, can an, 150 :1. pox-noun or tmty gamut. aqua—ma 31am

carbonic Caution and one, 100 :1. portion of (113111196 water. The

urban mm. lam m muted and 6:1“ by being set name marv-

nigbt in cannot with WW.“ ugnasinn sulfate. Daring tho making

proceduro that. IIP'”V1V1d color ahangsl observad in tan carbon disulfida

Caution. the rmnon'uixm boron tubing mM and copious

mum. a! hydrogen bromide: 1m“ omitted. The cam aimincio

muQChmgflwmmmgmmgfrmgrmtomrpu, than“

pink and finally'to u lizht.ynllou'oolar. Hhilo the oolutiah Ina being

dried tho min altit- turned pink that purple and the Deletion

ma a pun-p1. «1a: £30.13. um b01333 at um. Might the

ninth: gun gm artful. tho miion‘ulntian mi fractionated

‘Ilkng n.0na foot heated Vlgrunx udlunn in gira, tho solvent cnfbcn eta

ammo, 333.5 g. of amounted 2,5-dinwt‘1ylflaiophona boiling an, 135-1390

6., u h.7 g. internodinto fraction.ih1§h who dincérdod and finally

36.1; g., 0.19 male, a 57.1 yield of; 2,5-dmethyl-3—bromothiophma was

collootod boiling in the range 194-23$° c. at atmospheric pressure.

In. ”portal boiling point or this material is 195-195° c. (63).

Prep-mums: our Kalle! Emma-1c 0x16.

The quantity, 159.2; g... 0.5 mole, of mercuric acetate vars file-solved

in L50 ml. of distilled water. A ‘42 3., 1.05 moles, quantity of

oodiun tutu-oxide, n 53% «can of tho theoretical mount. near-led, ms
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4110061736 in 200 ml. of distinct! mm! m'. tho ramming basic solu-

mu m chilled in :1 1c. bath. 1'32. mercuric acetate caution mu

mod into tn. vigv-maly rein-rad cold Indium hydrmdfia solution

rmltlng in tho 1.qu precipitation or the yullmt mercuric oxide.

AM moving tho W12 mic oxide to min in an in bath

to:W hm: 1% ‘- recovered can I manner tame]... transform-:1

b O We, fished with 1.17.30 2:51. of at.» and thin ignin filtered on a

3mm: mil. E31110 use precipiuu m an the farms). 1% was washed

fir” filth 956 ethanol to rm. mm as! then with ot‘m‘l ether.

m ”00191th m :3: dricd and stored in a vacuum desiccator. Tm

product m 3 var: fine yellow pan-:32 M the yield an quantitative.

In I lacuna preparation of uremic ma. it no- found wdimt

h uplq IW {titted glut. filter in place at the Buchan- mu

In all {flu-tum mum, mm: (rum rumum tho filmtion

and “thing a: m ”llama mm.

Praparatlon of 2,Simmwzyld-iodothiophana

‘_ l I

8 -

mo quantitiea, 50 m1. of benzemo and 1.7.1 3., 0.1.2 3019, of

2 ,Sémfixylflzicphena were plan-ad in». 300 m1. wick mnthed bottle.

'l‘ha bottle was showered and coolad in In 150 water huh. I. 75 3.,

0.35 nola, qumtity, of fraimy prepared. yellow im‘cuflc oxide und

109 53., 0.1.3 mole, of iodine mo mighod into two separate beaks“.
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The bottle ccatafilw‘xg the beam-ma sciatica of 2,5«“1mthylthicqmene

in! shaken contimmaly m ml]. pcr'tianl of tha iodine and a—az‘cu‘rio

02163 were cltmcircly cdzicfi. to the. macticn battle. 3.39 ‘ccttlc and:

its? contents were occasionally cooled in an ice water bath ta lump the

tcspcrctlra on the mticn betas an ’00 tn £293. of the mm. The

pram-u of tit-c rcaction ms tsunami by tho eclcr changes of the ra-

cction mixture. After all of hp 13.25.12. and max-maria ozi‘sc had bmm

added thc crimson colored reacmzm Mature m 63;.th an wéiitimcl

fifteen Emacs to. incur-c complatamacc of reaction. Tim marcuric 10616.3

was collected on c Bimimcr funnel my“. washcd with thrcn, 23 ml. mrtions

of othcr. Tue oil-ac? makings and filtrcto tiara co;;bin9.i and afzm'ccm

with 90 al. at a ten pare-cut solution of sea-331m fixiocflfc’m. The; organic

layer was cpcratcd from the tat'q-Jéa‘ccs~ Myer, dricd over calcium: chlorici‘c,

Em cthcr am bcnzmc were :32:ch by distillation, and the product

was “can distilled mmfing 3 (21333611 typo head. The. initicl fraction

boiling; in the tcnpcrcturc rang-:9 25.6? C. at 2.5 In. Fig. mighc-fl. 5.2 g.

and m discudmi. The next fraction distilling at. 62433" c./2.e mm. Hg.

weighed 7.1.0 g., 0.311 cola, 73.3.16, m3 collectcd u precinct. L 3.8:. 3.

quantity of residue rant-113:1 m t‘ze flask. ma product had a slight

iodine color and remixed M‘zcr gratification. I. small want of

freshly prepared 1011011 mourn mice and calcium chloriflo vars added

to the product and 1% an act. ”1:39 for a day. Tm sex-cum 031.16 and

calc11m chloride were removcd by filtration and the product. can again

distilled using a Chum typo flack. The untericl boiling bctwcan

68-70" c./2.o mm. Hg. m comma. 7.39 purified 2,5«ccwcm-3-
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mommnmo island (2).? 3., 0.2;} mole, men in 69.71; or the

fixmmtiml yield. '43.: mfractive mm m 3..-527:3 at. as" 9.

Isle pragmz-niion was winch: again, exactly an ficmriINd abavc

mm mat the product. was distilled using; c. hock-:51 on.) fact. 3152-3113:.

«hum. ”fix-9 fmtim boiling bahmm 67-13} ‘:./S m. 233. 'm coll-x tee.

It '91ny 72;.i; 3., 0.3.12 tabla, which 1- 73.11.; of the tincorctical

71m. The rai‘ractivc imam: of the product was 1.533? at 24.50 C.

The maxim boiling range for 2,:j-tiimtizzrl‘3-iciothicfizcnc 13

9945/11.; m. mg. (7.2;).

Attmpbad Ssmtf‘acaia of 2,Sisteeté'vl-j-fiziophcnctibial by tho

Lirimard cmma on 2.5%.M'Jlajdocoflxiammw '

. I “a

a .

A. can liter, taro: neck flack was equipped with an efficient

r0111»: comimscr, stirrer, and a '3" tube containing a gal inlcc tuba

at 125 :11. d‘rcppmg fumwl. Tbs: amass-misled appswatu um dried awr-

mgat in an oven at. no” :3. A 74"! 3., 0.29 mole, quantity of Cried

mine: taming: wcrc placcti in the flack and mile. «in! nitrogen was

“pt filming; the apparatus it was :3th £13233 dried as an extra

maceration to meow any trance of moisture from the mpammn that

n have commuted mm 11: was being “gamble-1!. 1.2-5? nitrcgcn wan

Capt throng; the tppm'ltzm curing the rmminlcr of the experimxt.

A 25.5 3., 0.15 male, qzmxicr at training" distinct: Z-icacpmgazxc,

div-01nd in 1w :1. of unfair-cu other, in placed in the dropping
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fennel. Approximately fivo milliliter: of the 2-1060propano ctr-mox-

solution was wood to two nognoaiuzn to. Logo. T323 reaction flask was

heated gontl: on a “can bath ‘:.-1113 tho mansion turning: .2225 two

Z-iodoprOpano other solution were vigorously stirrod to initiate tho

reaction. As soon as to race ion had started 120 ml. or amoydrcus

nth-or we ail-nod to the mention flask" and tho rcmahulorof tho :’.-inflo-

propano either solution was coded dropwlac to tfio vigorously stirraj

contents of tho reaction floslf: owor a half hour period . The quonti‘cg,

23.5 3., 0.1 mole, of 2,S-oimotnyl-fi~10dothiophcn3, discolvod in lfio

ll. of atyo‘oouo other, was placed in the drooping funnel. T-slia solu-

tion was called orcpuioo to tho vigorously stirred racotlon :v-Lixtuz‘a

over a period or a half hour. Tho roostion was sofficimtlgr oration-.10

‘I

to hop tn. reaction - mm at its tofu temperature cox-Log; to

addition of tho 2,Sqlloothyl-J-iodotulophono solution. mo roaction

mixture was stirred. an additional half hour, while being kcpt. at its

reflux totporaturo, by applying external boat with an oloctrio mental.

At this point the reaction mixture was allowed to cool to room

temperature, stopporod unfior an atmosphere of nitrogen ml out enli-

ovomight. A 6.35 3., 0.25 cola, quantity of. sulfur, which is a 0.01

ml: execs: of the thaorotical awunt needed, was ozidogi in small

monies to tho stirred Grieg-lard roogont by means of a dry addition

tuba. ho audition of the sulfur caused too reaction to rsflux mildly.

Tho roaction mixture was stirred '13 kept at its reflux comparator-o for

on additional four hours. 2:17 nitrOgon was slowly swept. through 029

reaction oppu‘atus during all the above operations. The reaction

mixture was cooled in an ice but: and a cold culfuric not: solution,



15:2

prepared fro: 13 ml. of com-antratoo valiuric and 255'- :ll. of your,

thioh corresponds to a li..2;3 by weight solution of sulfuric will, was

Slowly wood. from tho oroppix‘zg Formal into the cold, Itlrrssu, Grignard

reaction mixture. After all .: t2... Ball‘urio acid solution 2...; Loan

mid-ad the other layer was sap-aroma from the scan-sous laym'. Tho aqaoous

layor was extracted with two, ,3) ml. port-lone of other an; call-sod with

the original Qthor layer. Tho (205$an other sulntlon was «attach»;

with throat, 23 ml. portions of 20 percent sodium hydroxides. The coalinad

aqueous basic gamete, while being kept cool in an ice but}, wax-s

scioifiod with 12 2! mlf‘ario acid. There was only a slight. cloudiness

when tho basic extracts were achlod; indicating thorn to: little 11‘

In}? 2,5-cimtm'l-3-itfiiophonethiol being relauzxi. Tho cloudy mums

um attractor! with turoo, 25 ml. portions of tutor. ‘fim cwazaJath-ar

examts were drier} in contact with motyzirous magnesium sulfate mi than

distilled wrong-1 a. semi micro modules! Claison East-z. Aftor all of

the etc-or has; ‘oacm room's. tiara was only a very EEK-ll]. mount of.”

region. rmim’azg in the distillation £13.33... Apm‘mtly the procedure

was Lufisquato for to proforatiun of 2,545.36urgl-3-leophono{21.5.01.

T113 snipermont was ropeatxi with swam]. £1quicotions. The saga

apparamou in the prsvimxa oxpeerent was Griz-x; thoroughly and used

in this mtparimont. A b.27 3., (7.3.76 mole, quantity of Gris: ammonium

. 1.2;: was placed in the flask and while swophzg dry altrcgm through

the apparatus the) magnesium anti apgaratus wore carmmy haatod with a

small flame from n Runs-3n tumor to Laws Cfiviplata rainovul of :'.-Liston.
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A 33 g.. 0.125 mole, Quantity of 2 ,S-dimatI13'l-3-1odotitiopheno was

dissolved in 100 ml. 011‘ dry etimr and placed in the dropging Mano-l.

A {as milliliters of tail later solution wor- adooo to tha stirred

mmosimn turning: in the reaction flay-z. Khan tlm reaction fails; to

start even after hosting it was initiatsti by age-.31; to it a reacting

mixturs, from a six inch teat tubs, union consiatoai of 3. 1w rlllilitors

of dry other, a fan: mansion turnings and several droy: of Z-iogoprcgano.

A 133 ml. volume of other was adu‘ai to the reaction u.2..-;turo out: than the

2,50dmotl’orl-3-iodomiopom was awed lczropwiso at s rate sufficient to

maintain tns roaction mixture at its reflux temperature. An atmosphere

of dry nitrogen was ksp‘b in the apparatus wrangle-uh tho uparimnt.

MSW all 01' the 2,5filmuvld-iooothiopnezw had been mldwd,‘ the mixture

was stirred and karat at its reflux temperature for an hour and not than

set aside for several hours. A 5.0 3., 0.156 mole, quantity of sulfur

was carefully spoonad into me reaction vessel. to ammonia reaction

not in mic): caused too reaction mixture to roflux. Slightly more men

5.0 3., 0.156 mole, of mlfizr mars-“soled before any visibls sign or a

reaction occurred. The “action. mixtzwo was stirred am hostel at its

rather temperamro for an afloitional hour. After the flask and contents g

hat: been 09013:! in an ics both, 150 ml. of j H rwdroohlorio acid were

slowly adziod to the reaction mixture to hydrolyas w Origami sulfa;-

addition product that might have formed. Tho aqueous layer was soparatod

from the other layer anti extracted with two, 50 ml. portions at otnor.

The other extracts and original other layer were combined and utractod

with four, 20 ml. portions of 3 i sodium hydroxide solution. Tao confisinod
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hula oztrscts tore cooled in an ice bath and acidified with 6 R hydro-

chloric acid. has acio’iflod solution which containod only s small

mount of oil as sxtrsctm with three, 25' ml. partial-.3 of owner. The

combined other extracts were driod in contact with. anhydrous mafloslum

.sulrst-s and distilled using s semi-micro Clsism flask, mocfifiod with

s Vigroux typo side us. After the sthar had been rornovod by distillation

on]: s trace of residus resound 1n the flag}: which wieatod that. no

2,S-dinot-zyl-Jdmiophenothiol had bow produced. Apparently tho product.

of the reaction was not. soluble in bass and was lost in the original

sthor solution thst ... uu‘actw with but. In later superman-kl

stark it was discoverod that tnophoneudols readily ton-a dissulficzes in

tho presence of nlfur 1n sn other mama. This could explain the: lack

of yield of 2,S-dimefiwyl-B-thiophanathiol.

A tome hock. EJG ml. round butt-01s flask as equippsd with s stirrer,

rsflux oomimm, and s “’1‘" tabs containing s dropping tunnel sna gas

inlet tube. The (margins was dried in tho own borers mum.

A the?!» 3.. 0.2 83213, quantity of ”poem was dried in It: won sud 13.321

placer. in too reaction mm. skimgan 11:11:11 as first dried by bubbling

it. tu‘ough a crying tower confining concentrated" sulfuric sold, was

swept urea-g1 no apparatus mile s small gas flame nu used to grit‘ltlj
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host tho apparatus and “groom. um tho apparstus bod coolod,

23.8 3., 0.10 solo, at 2,5vdlmsuzyl-3cdodomlophms tissolvod in 100 ml.

of dry other as piston! in tho dropping mmol. Port of tho 2,5-dinatm'l-

J-clsdothiophons solation no added to tho vigorously stirrod magnesia-2:

hangs. Dry nitrogen no slowly swept through tho opporstus during

tho ontiro mimic of tho ozporinent. Hum tho roootion foiled to

start, an an hosting, it on inimtsd by aiding to it, mm s six

nah toss who, s routing nirtnro of lovers). drops of Mops-opens,

other and s too nanom- innings. moan tho reaction of the 2,5 $.13:-

S-Mothiophm nth "passion hsd MM, 100 ml. or sthsr no mood .

to tho rooctianm om tho ruminant of mo 2,5odiootI-qr1p3-twotmo-

phassomtloaussdnodtothougomlystirrodmtsutsstm

routiostlsshstoroto nttloionttskoopflxsrocnonuxturost its

manta-porno". Ammammmmmwu

sad on or the 2,5dWl-Jdodothmm-somt1ou. . tho skin‘s on y

m-wimmmmmsmmu.morm

nth-om sss psosod mmgh tho sppsrotns. it tho ad of this tiso

thoro on soils into luscious notorm odhofln‘ to tho sides of tho

rosouonnsst, mslsrgoomtofmothsrhsdwspontod. That

film‘sstillootivom‘imrd mtprosontsssshounbysd-ding some

of tho othor solution so rotor much osnsod s vigorous reaction to tax-a

phoo. AlOOsl.wln:nsotothorosssddodtothsrosotlosfhfisnd

otter stirring m distinct lemurs tomod inch could possibly hm boon

on. b tho insolnhmty of tho 2,5-dinsthyl-3-fitlophtmmgwsius iodido.



.

I

.

-1.

Q

Q

I Y

.

.

~. ,

...

, I. '

.

_.

.
.. .

4

' -. .

.

v. H

A. v

. .

v. A. .4 ’
.7 .-

., ~ _ , ,vr

. ' . k - .

‘3 ' 1 M

. :9

n q ' ’o. 1‘

-‘ ~ . «

  

I
?

 

v‘ ’ .‘ .- I I
. ‘. v

1.

o

‘ S S ‘, ‘

\

. . J . o ‘0 ‘

o 3'

-
‘ o

.-

. .
u

! . - .

. .

, .4

" o
‘o n ' l

0 4 ‘ .

h , , -

. ‘I Q 0 > u

L

. A, ' ‘ ,v u

o _1 s ' »

,. _

a > . .
~-

- o. L >

n . . . .

_ ~.‘ -'

. ‘, O '

. ' L I. r .. ;

‘4 ..3 . ‘. ' .

‘ .

o . . ' . .‘

5L . x I a? . ’ ‘.

u-

I. - .
. U

‘ L .56 .r .

. r - .

3' '7 I" ' l . ._ . -. -

- ‘ L .. r- r .‘ , . 5

.‘v I

\ f. 7'

r ... v 3 . ' ‘

o A I 3 . . o

.- ‘ \

4, o u a ' -

. ,‘ a o‘- . ,

, F3 . . ,

. I n
u ‘ Q

.. 2 - ‘ ' J u



1136

The addition of 30 ml. or bmzona follmd by stirring mg the mixture

completoly miscible. Tho Grignard roagant uao carbonated by employing

tho method of Rooney (5'2). A 253 g. Qimtity of dry ice m pulverized

in o mortar and placed in I one liter, three nook round bottom flank

mipp—od with 3 high Speed stirrer. A 2C0 :21. volume of dry ot‘oor ma

oddod to tho dry ice and the mixture was otirrad vigoroualy to form a

duty. Tho 2,5-6hmt?xyl-3-fizioyrmcm~mgmeamm iociidua collation van

transferrod to o dropping funnel and added to tho vigorously Itirred

dry ice ethol- slurry over 1 five mimto period. There was o vigorouo

ovolution of carbon dioxido during tho oddition of tho Grignord reogont.

iho reaction mixture woo otirreo until all of tho dry ico had disappeared

thick roqoirod fiity minutoo. Tho reaction flask ond its contentovoo

ploood in an ico‘both and while tho lotar on: being stirred 100 m1. of

6 H Worden-in acid was oddod 510213 to hydrolyzo tho Grimm oddition

product. Tho othor‘bonzono layer so: separated from tho oqooouo layor.

Tho lotto: no attracted with two 50 ml. portions of other ond the

combinod other oxtraoto wore added to tho original other bonoono oolntion

containing Irv possible 2.5-dimetlvl-3-vthiophom corbomlio acid. The

Iolntion In: extracted first with a he m1. and than with o 30 m1._

portion of 3 H oodium hydroxide colution. Tho codbinod alkaline extracts

were ocidifiod with 6 H hyfiroohloric acid which resulted in tho

immediate formation of o.broun praoipitate. Tho crystalline motoriol

no set. ”his in contact with the swoon: martian for nine day“ 9.?an

filtered and recrystallized from hot water. Some of the solid would not
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(iiIsolvo in tho hot orator and was rmovoo as an i.:p ;...t;, by filtration.

After its lolution had cooled o. 5"“3111.13] gallon colored crystallno

oolid repented from solution. Iocolo;izin. c-nrcocl was a:.1:- o.to

to mum" and it was again hoot-ad to its b02311“ tempo.ature and

filtered. Cn'stallinc not-winl fails-3:3 to aowate after £23 solution

had been set aside overnight in o ro.rigaratcr. Two drape of concen-

trated hydrochloric acid were mood to the cold solution and immiintcly

I white crystalline solid famed. After cooling; in an ice bath for o

half hour the it.its orrstalline solid was filtzr-Dd and dried. {Italy

cyproxisnotoly 0.1 g. of mat-aria]. was obtained. The molting; point an

caramlly taken on o molting po'mt block was 117-3130 C. T323 reportod

(71) melting point of. 2,5-dLmttql-3-t311cgm- ocarborjlic acid is 13.")-

123° 0.

Preparation of Potassium Eg'dmgon Sulfide (53)

A 500 g., 7.85 330133, qaantity of raagant gym-fie, 635.1, potowion

hydroxide were dissolvad in 325 ml. of Hat/Jr. A cylinder of hydrogen

8111:1139 was connected to a trap which was two cozuxoctod to a gas

dilpa'sion tube. The potassium IW'ciroxziLlo solo ion was cool-3o in an

ico both. Tho hydrogen nulfic-io was buqualod into t .e potosa:.3131 13mroncico

mhtion until there appoarad to be no further ncsm‘ption of hyfirogrm

Iulfido 338 u imiicatod by the rapid. evolution of tho hydmgon sulfide

gas. This roquired appro:{imtoly Liz-ca hours. T33 potassima E'r-rirogen

sulfide oolution van tronsforrmi to a roastcr vcsso equppoo witn a
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pound gnu lid containing standard toners: ground glans openings.

The reactor one equip;-ed witha com-Agnost- for distillation and tho

rouse]. was placed in 1 mineral oil bath t?—.omostatrxi botwmn the limits

or 150-15c° C. and boat-3d by two knife electric blurb heaters. The

comonser was equipped wit..i. a vamnm tel-go off and a rocaivor, the

vacuum in the apparatus Doing obtained by a water sspirator. Boiling

Items were adéod to the rascal and the vote: was ram-ad from: tho

potassium. 'dro:5m snli'i.‘e by vacuum distillation. The product, solid

potassium hyzirogan sulfide was hosted timer 1::mm at 153°=“ .for four

hours to remove tho last tmc as of mte-r. The dried potassium hwr gen

id-o whores-.3 taxmiouoly to tho inside of tho vosccl after tho lid

m moved and considerable difficult; was (riparionco. intrying to

scrape the product from the vessel. To circnnv-mt this, 150-0 ml. of

prop;lane glycol ma c.1339. , 1 calcium chloriis tab3 was place-:3. on the

reactor vessel to protect ti: cont-ants ron nciaturo on: he vessel

W! placed on a swan hath ovornigbt aftor which the potassium hyfirogon

sulfide was easily ranovogt. ‘:.o.'- :3". national prop;low glycol was

aided to conplatoly dissolve 12:3 potasshm fg'rirogcn sulfide. 11:3 result-

ing oolution had I. concentration of a'W‘c 2:19....04' 3.53.0133' wit}; roopoct

to potassium hydroggfln null”i=5





A

-9

Attempted Synthesin of 2.5-.r15mfl.yl-3~thicpi:::1e:thiel by t‘n

Reaction of Potassium Ifycirogm Sulfide with

2 ,5 «E. imet'vl-fi“.2.an .. 1:10phat-e

 

A SOC.- 131., times nee}: {1.3.3.337 was mapped with a Itirrer, reflux

comienser and a 'Y“ tuba i’itte." with : cropping funnel and gas inlet

tube. A 206} ml. volzma of propylene glycol containing 0.7 mole of

potassium hydrOg-en unlit-3e, was placer} in the flask. A 2.0 53., 0.17

mole, quantity of 2,54?tent?:yl-B-iofiathffipbeno ml placed in the

(ix-awry; funnel. The stirred patassiun 23361-03311 sulfide mlution ml

heat-ad to 150° C. by means of an electric mantel and the 2,5-dfmeti‘ylw

3~io«iot‘::iop’:‘.ena was 1:3de Enzyme to it over a thirty minuto period.

A slight pceitive prassura of nitrogen was maintained in the annex-am:

during the experiment to prevent air .3.-... entering: the apparatus and.

oxifiinlng my 2,5-dllfi9t723'1-‘3'43‘ iopbmethiol formed as a result of the

reaction. The ctirrei reaction mixture was kept at a temperature of

130° C. for a total of twenty hours by heating in a I-eriaa of four hour

intervals over 0 three day period. A mmmm distillation apparatu-

m ”ambled consisting of I Claiaen flask and an oil bath heated by

menu of a hot plate. All of the promrlmglycol .01th and unwanted

2,S-dLmfixyl-rB-iofiotbicpbene in: removed at a pressure of fivo milli-

metal of mercury. The hand tempm‘hm in the Claism flask rose to

101° c./s an. Egg. A considerable mount 0: unreacted



L

 



2,541.00"'1-)-io.o....up;..:.a 11.28 17.01.11,-.. as 6...-0... 1.113;; t.“ u ..3-1.10

phase of ua diet?llate Valli”... 11.131 he :'..misc ioility of prcvfi01;a

glycol and ti; a 2,541.11.31-3-10.0--.”zone. A t; .01: 11:0:31 1:32.:.3

routine rminec‘. in the distillation flask. A 3.3;; ...l. ‘rol-lqaza of 32:12;on

was added to the r231;“.10, £61.}. 1... 11.31;.“-23.1.2.”1.1.18 :....::t;z.a arc-:1 it 1.11.5

Icioifiod fith 5 11 113301-00;1031c 001.1 aic'n 2008.13.21.11 in 1.2.0 117.~:;'0tlon

fl‘ . .

- (5'

‘A ~13."of hydrogen 31111.0 0.1.3 1113 1'01~..-...:.1:n 01‘ a 0:01.21 p:..-..,z.:...t.:.

material will til/care; 211:1 $113510 1.3... first 8118 2C ml. :3.tion 8:...

than with three, 1...: 13.1. portions of 0:41.33. 21.13 omioincci at}:r 0:11.318

were in 1mm “tract-0:1 with two, SC .211. port.10113 of 3:1 8-45.- .. ':‘13’-::::.~:::1,:Le.

Tun c0501.'-‘basic 0.211.111.2051 on. o “1.3.11.4 1.3.1.1. ‘5 .. ”3...“...w'lo mi...

um utmctm first wit: a 5.) :'.;l. portion £1111 t_.'m with two 2;; 1:13..

portions of other. 13.11.1115; the aci.iifioation with hydrochloric so 3..}

wry little 11.001.11.10 101001-1211 separated from solution. The 00.211.11.00

other extract. were dried in contact with 011.301.0113 ommosium aulfato,

and star was tmm mmvou‘ on a steam batL-I. Only 3 8115.1 tra 3: of

reels-Pun I'm-105.110.} in t..e distilling 21001:, indicating fleat none of {1.0

desired product had. formed. '1‘'10 111.10.101.00 2 ,,-:....11t..yl-3-io£.o :2:.1op§....e

collected during the initial distillation of ti1333.31.01.“ 11:11. 3232;331:3119-

glycol m recovered.

Fraparaticn of 2,-1.1 1:: Jove-34.311033?onesulfonyl Chloride by

ire-ct’hJinx-03:121..onetion
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A or. t.1', tree 11:30.1: M1213 hotter: flask was fitted. with n

Ours-431', are; 9.111;; 91:31.11 and a. ”‘1'" tab» containing a ti: monetar- which

roach-3.! to. $2.3 better: 01' 12:: £19.32: and an outlet tuba to confluct gas

1:15;: 9:02: 1:13 apparatm. T319 119.111: was (9:31-de 111th 30.5 g., 3.0

11:01:39 01' $335113 (23.51.11.133: (1"101'3331111'01110 acid and than 11191-31‘896 in an

ice 33.1.1 3.3:. m: .1131.» cool to -2.o" 0.1 153.0 g., 1.0 mole

quantity of 2,£’--:‘ 11:11:22'ot‘1c-p mm was placed in the Crommg 91.3211 and

.3103? r’:*c-::1..'1.23 to fit? stirrer? MM chlnrcmlt‘nnic acid mr u 01.3.11?»

£1333. 33.1mm p91?"191' . £31.33? 1311 a: the 2"-:"rd‘lomt‘kpens ‘:afi been

Vex- t1: 0 re! cclcry! reaction 3312111199 was stirred an additional

Mm213' 111.11.115.13“ martian mirhzm was pound onta two 11ml! of

c11:: z.. i. 0 ca03521;; gram colored precipitate and oil to fem. The

precigitat: and 11.1 were act-‘:....ctnd into 39:13:32.1 portions of carbon

tet.:12‘.13:!.in 1912‘. 1332's combined :'.-:24 unwed with 100 ml. a! tutor and

timn (1'11; in Contact with 311‘ .33.‘rnva arr-110.. .1131 311113.139. T126 carbon

tatr:.:.:lo*1: was re-zcvaa on a steam bath using 0 61:13:11: 1.31m flask

m: the 131131.303 was tractirmatad 9:31:11an 1 one foot heat 3 skated

V1r3113: 031...... A 13mm term boiling at 68-111°/3. m. 11:. which

3..-11221.33: to LJ? 3. was digest-51.1131. E'ha colorless, fraction boiling; in '1

2.120 1-3:.:0 ill-113° -. .k3.1:“ cellectnd and on cooling 3013:1513 1.

Tm 31.01:: wan 23;.115'5., 0.01291 32:23.93 which is 9.813! of the vasomtical

3310131. A 11.00 g. r9315“us rerun:111336. in t‘. a final? after the distillation.

T130 chloromlfonation cf 2,S-dicflnrothioghm was repeated using

'30 3am apparatus as described them. A cliff-13mm ratio of reactant

and reaction times were 113.333. A 233.1 3., 2.0 moles quantity of
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{P133313 distilled c? 110311133321: 1:. 1:113 planar: in he £3.33..- 3.21.1

0 ... - , ,

U. in In 1C0 Gait b31110 ‘ 13;ch E.’ 1.1:] “91;, ‘:.-381x»!if",coolofi to -5

of 2,5-c.‘Eic' lcz'otf. 1.19}: 3:10 was 313.30.11.11 in the1221113 311113 [13111.1 31.3 3.11;:

cropuisa to t2.-o stand. cab: 1.1.12...11-1121311113..211 31:13 over a 0.13 1.3' :1 p.211-111,

1'11: 1933.1an mixture was stirrmi 3:1 313111011111 111113-111». 11.12.11.111,

£1111 5:103:31. 0113.0 cyan-11:1 ica, 3:1: oatrac 913d with £11160 1.)..- 111. 330111.111:

of carbon tetraczlzlnrhia. 7:11.13 coxlsizuxi carbon tetrachlocifia exta'acts

vets wash-:33 with 50111. of water and tan «1.1193 in contact with 31123-130113

1133111331113 oulfat-a. 1'11: (13.4.1011 tux-332141.131. a 11.13 c1115"1.11131 11°01: tiw

praiuct on 3 “11311-1 bats: and t-9 main-.111 has.Afi'aetlonatag. 11:11.13 3 011-3

foot haat jackets-.1 11311111: column. T311: farm fraction, 13113331.;

5.33 g., boiling; at 22.1190 C./.:.‘.5 .111... 273;. was calla-c :'i which 1:95.310»?

1.1.7.1 g., 0.0;;913010 3.11:1 corrwpomia W a no.1... yieiu. A 5.53 3.

1133111113 rmmizzezt in Le distillation flash.

To determine the aiact of ratio cf 1'1.331.13%» on ,i:13. the wt

proceuum was macaw: as 01.50.1161. 3301's 113...”, 5:32.51 3., 53..) 11:11-13

01' fresiflq distillmd c.lcruauli‘ouic acid 3.1.3 1;}. (.‘- g., 1.0 31:31.3 0‘.”

2,3-31chlomtizicp‘mn. T2145 franc-1:11:11 11.11ng at 2.1-1170/LJ 1.115;. 313.

reigning 9.57 3. 1111.3 dima'aiad, 3.11:1 the fraction boiling at Eli-122.301: ./

21.1 91:1. Hg. 1311133311115; £13.19 fig" 0.1212 moi-.6 t 19 .2); was mllactml.

A 5.33} . rasidua ram-'36: in tbs distillation £3.38}...8
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Pmpxauwn 01 2,3- is; 1036', 4}: tartan $11-05;; ‘:.c .2 ( .4)

f -- , "3323;,

C1": [:1

. 5

A 125' 30.. Emma flani-z m titted with a "an! ”aim.

A mum” of 8 g. or a monivrl 0:1th and no :11. of conemutated

arm-02mm hydroxiéo m plaza: in t?» flask and 2 g. of 2,5-dichlom-3-

1%.:chme chlurma m adds-d. The mixture was lath-rad and set

aside for fifteen Maltese at noon tmnmhm, with occasional finding.

me reaction flask was imrsmfi 1n n m:- bath at. 60° 0. tm' five

minutes, tho bath m then taut-3d to 86° C. and held bet-mm 'IO-fiizc’ G.

for In waiting). ten afinuw. rm flats}: and 1t.- com‘antl tm'e simian

occnafmally (hiring tho heating period. The hot 3011mm was £11119»er

tom the amass mom: emanate and on cooling the tummy,

smite Walling 1:00:21» 0! 2,Sdichlom-tj-thioyhmmlf‘mmma

nmtallilod from the Kantian. The: pznc’a'wzt m recrylte-lliaad three

time. I‘m 7'5 :1. of he: rum:- to 3431:“. 2,5admhlm-3dthiopéxane-

sulfinufiria melting n. :L,30--13o.5o c., max. each recryitalliution.

Analysis or time nospound for carbon, 12-36mm, sulfur, my:

atfiorina gave the following ”lulu: Calc'd. for “33330131133:

9, 20.70; E, 1.3173 (:1, 27.63) 8, 30.55. Found: C, 23.83; H, 1.1:?!

31, 35.753 3, 30.75.
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filtered from the hot solution. The clear filtrate was evaporated to

dryness in a bukor an n stem bath mile a stream of air was blown

mm the beat-tor to accelerata we wapara’cim. The: solid react-no was

mm to a cmtmizmg dish and dried in an oven at 110° 0.,

wmight. Th. yield of sodium 2 ,S-(E ichloro-B-‘thmphenemllfmts was

199.5 3., 0.133 13010. The dried Int-arm bumad readily leaving only a

hull want of residue, Lmilcat‘ :3 the 1'3.qu cf the major part. of

€19 Indian «rune.

The aqueous wlutionn from all previous chloromlfomtion reactions

m combined and mtralizad with forty percent sodium hydroxide and

fit. mu are filtered. T53 filtrate: was evaporated to dryness on 3

than both 31th occasional rmal of Cara salts by filtration as thay

erytullim from the concmtratrad solution. fi‘za salts were (Erica: and

mud nth mthanol as described above.

Preparatian of Potassium: 2 ,S-r.’sicElem-3%::iopéwncsulfonate

' C ’U.?t.

m- x 1

8

A one liter, three neck flash: hemmed. in an ice salt. bat7=‘s, was

fitted with & machmical atirraar, an outlet tuba (302131th to a Izgn'frcgm

adoricfia trap, and a '1" tube finish containad a Emmomawr mxd (l.'33‘:;jing

tunnel. A 2% g., 2.55 mine, quantity of freshly distilled «:‘.-1101's»-

«11‘0an acid was mam: m tiafl 11.3%. and cooled to -3.5° c. A 31.4»; g.,

2.0 moles, quantity of 2,S-dicliorotlzicphma was add-xvi dropwlaa to the
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00141 stirred chloroaulfonie acid from the dmpphg tunnel. m5:- adding

tho 2.5-diehlnrofi‘uiopheno for I half hm the rmfiofi tamporature had

m so 6.0° c. and mum addition or um Mafiaiophmm m 01:9?de

until tho mam had dropped. to 1.0" c. m mm mung rm.

011091109. for a third or an hour tho mum: mum boom vary mic}:

mt! than fin flirting n“ at mama!“ 1% 0011311106 and tho mature

mu rapidly. It In wrmn u dozen-m the 1,me mm the

film-mm mid not be 1W into the reaction sodium. An additional

omen minutes were required to finish miéing the 2.5-dichlorot‘210phmo.

A: web of the contents of tho name as paucibhm poured onto

amazed ice. After cooling the 112133: in an ice bath, ice and. tater ware

added cautiously to the auction flunk. A vigorous reaction enema! and

than the reraaimier of the natural in the flask was nuptial unto the

ice with flat original mtg-m. The aqueous mixture at untrained

with pot-angina hydroxide and the mum-.1 ulntion a crude Mum

2,5-dichlorofixiophmwl‘u1fomh mil inorganic «It. in. moramd to

dryness, “dated by u up stream: bloating am- it, on u «.4» bath.

unwawmmmmwmummuimmumn

110' c. for ta» am. The dry gamma an mm” m mm, with

the, um um partial. or absent» methanol. During «oh Minn,

um «11.. m stirred In this refluxing methanol for :1: a. night noun,

has filmed and the filtrate m anger-aka on a “on bath, «W

by a CW 0: .5: blaming ever tho surface 6! the methanol to human

the evaporation. The whim 0011:: obtained in this name:- m» the five

mam. gamma 125.1 g. m crying overnight in mm at 110° c.
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If the solid was pure potassium 2,5-dichloro-3-thiophanmlfomte, the

yiald was 0.3452 male or 23.1; which chm tha‘ the golubility of the

patassima salt of 2,5-dichloroti'ioymnemli‘omta ml" not nearly an

affactive in its isolation by natfiazwl utraction as $323 Bog-3.3m Gal?“

Adéitionnl mount: of the pmmct could have been obtained by flux-the:- ’

mthanol attraction as m them by this fact that fin ems}: cult mixtum

atten- ezctraction m Itill glitz comma lawn ignited over a Human

burner (lama, schich indicated organic mistrial meat in the mm.

Praparatim of. 2,S-Eichlcrofiufi:iophmeauli‘ml Chloride from

Sodinn 2,S-rpichlom-B-thiaphmsulfmta

. 03Cl

Cl 1 .

The est-:06. caployed far the preparation at 2,:3-dichlore-3-fi110phano-

miller-:31 china-1&0 m a Mflicatian at that dmlomd by him and.

Earn}. (55) for the! preparation of benmmlfwl chlorirh. A 109.l:7

3., 03.28 min mummy a: sodium 2,5-dichioro-3-tmophm1rmm,

Which conuméd a little 30:11:25 mm as tap-army, m pulverized. in

a mortar. A 52.1 3., 0.251 mole quantity a! phosphoma" pmtacuorifie

m also pilveriztx! in a mortar. The pulverized aoéium 2,5-dichlom-3-

thicphmltomto and phosphorus v pantschlarigio vars mixed intimtaly

mamolimmndbotmnmk. mom‘sttiueéuithumfm

continuum containing a calcium chloride drying who to protect the

contents of the flask {mm amcepheric mummy. The 11313: as men

lama-ed into a mineral rail constant imperamz'e bath mt at 175° 0.
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If the solid was pure potassium 2,E-éichloro‘fi-t‘!iopi‘mmmlfonate, the

yield was 0.1.52 ml: or 23.13 which 33mm taut the uolnbility at the

potassium salt of 2,5-dicblomthiophmesulfomte m not nearly an

effective in its isolation by mfimnol axtmtion as tho mm salt.

Editions). amt: of the promct. could have been obtained by mr‘hhar

mthanal mantles: a was shown by the fact tint the crude salt mixtura

utter attraction no 312111 wits 0033mm. than ignited over a Bunsen

humor flame, which inflated organic ataxia]. present in the swim.

Prnparatim of 2,S-Esichloro-fii-thiap}:anesulfom'l Chloris-7‘33 from

Sodium 2 ,S-;.Jichlom-3axiommaulrmta

0,51

Cl 1

The M109! nploy‘d for that preparation of 25-dichloro036thiofimnm-

lulfozvl chloride at I modification of that davmlogaed by Adam and

Haml (ES-'5) for the preparation or bmzenemlromd chlorida. A 199.32.?

3., 09:28 mole mum at sodium 2,S-d.ic}~iore-3-thiophenmmlronata,

which contained a. little moz-Tim: sulfate as bylaw, ma pulverimd in

I mm. A 52 .1 g., 0.251 mlo qutity oi’ phosphmrus pmtacifisrifio

m 21m pulverized in 3 mm. 1'39 pulverixad sodium 2,?3-éichloro-3w

thiephmamltonnto and phosphorus " pantachlori-La mm mixed iattnately

in a one 1.1th round mm flea-Er. The flask was fittad with a reflux

:29:de containing I calcium chlomifia daring tub-a to protect the:

contents or the flan: from amcmpmric mixture. The: Elam: m than

10mm into a mieral oil constant. tczrz-pmramre bath 5:21: at 115° C.



.
.
.

V

I

4’

Ms --

 
 

.
.

....J.
..u

i
n
.

.
3
?

o
o

.

.
‘

.
.

,
.

v

.

5
‘

m
,

.
I

.

.
a
.

r

‘
.

.
r

..

1
‘

.
.

a
:

.
.

.
.

.
.

i
.

_

‘
o
.

r
.

I
'

v

.
.

..
.
.
O

c
a

.

.
.

.
.

.
..

.
J
V

.
I
.

u
,

.
r

r
..

.
A

r
L

.
.

l
A
.

U
x

l
l

.
.

.

4
4,

.
.l

.

.
s

.

A
A

l
v

l
.

u
l

r.7
W

o
1

\
f

.
.

_

.
.

v

.
3
.
.

..
.

.
.

«
‘
0

,
t

 
 
 

 

.
.

|
v

i
c

n
n

1
.

,
B
:

l
.

.

~
.

.
,
o

.
.

.
L

.
~

l

-
.

.
9

2
.

.
l

.
v
.

i
.

O

.
.

.

‘
.

.
.

‘
u

I

h
n

.
‘

.
~

..
t

‘
,

.
.
z

.
.

.

.
.

o

u
7

~
.
.
.

.
.

.
.

Q

4
n

.

.
w

s

,
.

J

v
u

_
y

,

U
s

V

.
.

r
_

.
y

.
.

p
.

.
1

0
3
K

.

.
c

.

n
V

.

,
_

.
_

.
.

‘
.

A
I.

~_

_
.

t
,

t
+
A

m
t

.
9

.
l
.

.

I

 
 

 
 

‘

.

I
v

i
.

_
.

l

.
0

.

r
:

.
I.
xc

.

.

.‘

.
.

J
l
.

I

7

4



113

After four hours the :::£;;t:;z"3 ma 1: film‘: viii-3 waste, but Wax: t1:

neat; was stapysred m2? aim-3:51 t‘n 332.5% bar-3.21:3 a liqui; slimy. After

flaking matter fiftam nirmfiaa will: occasionally relaxing tfzc pr-zsmra

in 13:39 flask the liquid cool-3d mad again bagw'ra 3 Eric}; mate. T16: flask

was rammod to the constant faxevetxwe bath and was be: tax! an miditioxul

fiftam houro, being mad from the oil bath at four hm intervals

and shaver: in t3 a manner just iri‘y’. ”to: tits first. eight. hours

2'3 3., 0.096 mole of wéiticmal phosphorus ., pmtacidoriéa were midis-'2 ta

the flask. At the and of rifts-an hen" the ranction We was poured

onto crushed ice and tn oily layer for-nod on 1:313 bottom a: ting beaker. ~

The mixture was uxtructod with firm, 100 ml. portions of carbon tetra-

cE'JorLt-a. The combined extracts were washed with 50 ml. of salts;- and

(Brio-:1 in contact. with amzydm masm sulfate. The carbon tetra-

chlori="='.a mo 1'9va on a. 83335?! bath. ha residua was nationally

distilled using a one {cat heat 58.3mm: Vims: colmm. tan fraction

distilling; "batman 119~l22° C./3.7o!..0 m. 23. was collectad. 11:5 yimld

m 30.85 3., 0.3922 mole. 75.13! or the theoretical. Th3 starting

mtarial Sm Lwo been“ of tha extraction sneezed of obtaining it,

therefore the yield of 2,3-dlchlcro6-micpbenamlfonyl cast-1:33 would

bu higher 1! a corrocticn were mafia for V2243 Indium mlfata present an

an meurity in the ltarting matfn‘ia .

The reaction nu repeated on I largar acala using 320.0 3., 1.2533

sols, mantifiy of sodium 2,5dichlcro-3-tzlomanamlfcnem and 11:33.0 5:...

0.7 1:015, of ph-oap‘vm" pmtachlcriém I‘m reaction time was twenty

ham at 173° 6. ’ms pmiuct was isolated as before. The reaction
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boiling It iii-120° c./3.6 m. fig. m comets: mien mun: to

212.5) 3., (3.81.6 5013, a 6'! .51 yield of 2,5-diohlm-3-Uiiophmli’om’1

culprits. flu worms dorivntin of hi. Wt was prepared for

11mm amlytis. The rmlyticol (in: mW wider the prepara-

tion or to 2,5-dlc1;lorooB-thlophenmltmaido.

Preparation of 2,fi-T‘ichloro-BAhiophormmlfmvl (tram-trio from

you-am 2,Sqila.:loro-3-$..iopkmoultonato (55)

0.61

C]. * 1

TM gramme! uscx: in this proguation was the tam an that. described

in tho previous axpériamnt. A 1253.]. g., 0.}:62 mole, quantity of potassium

2,S-dichlaro-J-thiophonasuli‘onata was firmlyW in a mortar and

lined thorouggoly by choking in a 590 ml. ”append round bottom flank

with 1.3.2 3.. 0.231 mole, of previously ground phosphorus: pmtaichlorido.

A prunro’ m continually dmlomd and had to be "loosed every few

mimtu to put” meW he: being; forced out or the flame. The:

this containing the intimto mixture of mist-ed rang-ants no fittofl

with a condmer and placed in union bars. at 175° c. for tmty hours.

Tho flask was moved from the oil bath every four hour: and after

cooling 1% in: “append and Ihakon for a mum oi‘ an hour. tuning

the shaking the procure in the max: had to very frequently be rolouaci.

In tho and or tmty hours the tympy mixmro was poured onto 5'30 3. of

ice contained in I two lit-3r baker. A dark 01137 Mar forum: on the
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bottom of the beaker and was separated. The common layer was mmoctod

vim toroo, 100 ml. portion: tat-carbon totrachlorioo. Tho coozbinod

carbon totraosloriu mtmto were aimed to the original oily portion,

than nomad with 50 ml. of inter a.mi cried in contact mitt-1 arflzyorouc

Mgnoslun ”Hate. The nmooiuo sulfate was tutored from the carbon

tetrachloride solution and the carbon tetrachloride m roamed from

the crude pro-snot by alotillation oh a stoma bath. The racism was

fractionated errgloying l semi-union m'iifiod Chiaoo distilling malt.

Tho IOI‘BZ'JJ boiling between {Si-122° (':./4.0 mm. Hg. no discardod and

the fraction boiling at 127.1300 C./S.3 m. Hg. was collectoo. A 3.90

g. roaiiluo rmlnod inltl-zo distillation flask. A 35.21 3., 0.1;. mole,

31.23- yiold or 2,S-dichloroojdthiophonoouliowl chloricio was obtained

based on the potassium 2,S-c?ictzlorooJ-vtniofihonomlfoonto and in tho

reaction. m. low yield indicates the possibility that potauiua sulfate

was prosont in the motkianol extract-ed potusiom 2,S-dicbloro-B-thiophmou

culfonoto.

Pranotion or 2,S-I'Tichlaro-J‘thiophmotziol

Cl 1

A two liter time. nook flask was fitted with a bulb typo reflux

condenser, containing a calcium chloride drying; who, stirrer and I ”I”

who containing c dropping mo in am no. of the '1‘ and the other

Cid. was atopporod. Tho entire class orlpmtuc to: dried in an oven

at 110° C. prior to usoafiiling. in 13.1 3., 0.;77 molo quantity of
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lithium alumna hgrzlri'ic was pulvorizod in a mortar an: aided to tho

flack tin-cog}: the am of the 'l‘_ tube utter rmving we stopper.

A 5753 ml. qwntity or sodium dried, othor woo mood to the float: cm

the lithium almim rgwiricio woo stirred in the rofluxing other until

it had dissolved. A 2.0 3., 0.15) mole, qaautity of 2,5-oichloro-3-

tffiofiionomli‘om'l chloride (iiuclvoo in E0 :91. of dry other, was ICE-(30d

dmptriao to tho vigorously stirred lithium ulna—11mm hydride: colution at

a rato cufficimt to maintain a sontlc “flux of the other. Luring tho

oéoition of the 2,543ichloro-Juthiophonomlfonyl chloride ocouiormlly

luz‘qvo of reacting mtu'ial would adhere to tho mm: and took on c

glowing rod color. “to! the udiiition of tho 2.5-(iichloro-3-tmophonc-

alforwl chlorifio no complete the reaction mixture was Itir'rod at it.

“flux temperature for an additional two boon. It mo than coolod

cm: 250 ml. 01' wot-3r was cautiously aidod dropwiac to the ctirrozi con-

tents of the flask while the latter was imam-oval in an ice both.

A gray procipitoto form which won roéiccolvcd by aiding 6 N hyéro-

chlorio acid mo stirring. The other layer was “pirated from the

cocoon: lag-or and the lottor was extracted with three loo ml. portion.

of other. 'i'ho other extracts were combined with the original other

layer. The resulting other solution was attracted with two, 1% ml.

portions and one, 50 :1. portion of “3'5 room hydration. The combined

Ioéium hyciroxido extracts were acidified with 1‘5 X Sulfuric acid which

(sunset: com oily material to ”pinto from solution. lids was attracted

from the aqueous solution with thmo 50 I11. portions of other. The

coo‘oinod other mtractc were washed with SL‘ :1. or water and dried in
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contact with onimirouo mgnasiuo sulfate. The other woo removal by

cistiilation using o modirioci Claison flask. The regions was fraction-

oto-d using; a arr-all Vigrmx modifier; Liaison flask. The fraction boiinz

batman 335-67300 ./S.O 12:21.33. was collected. The vsight of 2,53-dicE-aloro-

Bdtnomanomiol woo 11.35 3., 0.0613 mole, which in o 35.5,?! yielr’i. rm

pit-«met wan stored under 0. hiking-rm otmoaphcro in I refrigerator.

The oimo reaction was reputed twice using difl'ormt ”also of

reactants and in each case o dirrorant.yiald was obtainod.' Tho gocorol

procedurc and «momma mo the own. on in tho firwiono outpoert with

the exception flat I 6 l sulfuric ocid ”lotion III mod to acidity the

reaction nixturo in placo of 6 I hyflmchlorfi ooid. 1.55.9 3.. 1.5

who, quantity of lithium alum fly-firms: ond 125.8 3., 0.3 nolc,

mutiw of 2,5«dichlnrcd-3dthiophmo—mli‘awl chlorido woro uployoo.

’ run: hours wuro roqgired to mix tho roogonto Ind tho rooction nixturo

‘1 lot “it. Wifnight. Following €11. it “I hand at 1” Tonia

separators for one hour. - A fraction boiling at 73~7S° C./l.h m. Hg.

woig‘ning 22.53 3., 0.1217 mole. m mum winch in o 211.113 yield of

2,5-dicm3-fixiophmziol. Tho retrofit“ indoor of tho product no

nr'f‘oc 1.6231.

In tho other prcpmtion using; 56.? 5., 1.39.1 moles, of lithium

“manual hyfirldo and 112 .3 g., 0.2.147 £301., of 3,5-dichlow3‘fi'llopheno-

Inlronyl chlorido with o h.5 hour mixing tint, Chroo hour period of

being set. aids "and o. two hour heating period at tho reflux tampcnmro

of tho reaction Irir’mro, o 22.0 g” (5.11? mlo, 26.6.33 yield of

2,5qiichlnro-3-thiophonofia101 boiling of. 35-830 C./S .5 m. 123. with

0 -.

n§° I 1.5253 wan comma-J.
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Preparation of E-fltmmyhropionic Acid ((23)

(war:222.2422:

:1! in litar, 1.1-03 nocr- , ns- ~22? bottom flask was fitted wit-2 o

Firebox-sorter 2-2roc7xaztical atiz'ror, rolfiux cow‘smmr and. a pow” addition

flag-i 2:....533b.; coma-ct...’ M373 :‘.-2:? two 2..-L:;‘j ntarfiard top-222' mints with

a‘out oi.;;.t inches of ru‘ubar trrizzg of tzs one annota- on the otandard

joints. or»: “9231‘ .ioint was 21.2.2.2 to the five liter [13222: and 12.9 other

to o 503.4 22.3.. Kauai hotter. flask ”wile". coniaimmi {22.3 power to be «ideal

to to reaction flow. the m2: or 21113 was tokento cool of! t.o

tmllar £11.33: from too five lit-2r roaction flasks. A 2'23; 3., 2.27:}. 22231.99,

qzmnhity of powuorod mccmic an:'ciriu 3 am: 1232821., 1331:: 3., 13.3

12201.18, of barium-:2 were p130 :43 in to!12:23 1.1th $15.83.. A ’:CG 3., 3:.5

22.01.33, qumtity of anhydrous alrmL-‘m calorific was quickly pow? are: in o

writ: to provost ficiaturc in has air froa Warming 1'. a m‘zyz‘zvmc

was (32:23 in 13:) 3. portions .2 #122E
D

llwmlmra chlsrill-9. The :2202‘tar‘13 .gm

mm tznfzaiatow 5:3de to tho 53".?) :21. pomior orifii'tion flash: fro-a which

it 2.1.! in turn ..3er to the at irroc’ benzene 12an once2212: 321M"rims

2:: 1.3mm. Fig-"Jr gen c‘r;loric?-3 was rapia‘ly evolvrz? fro?" 1’.‘e nth-red ran-.431;on

mtzturo. 7222:1113 the os.1».31tinn of to last 1533 3. portion of m‘rt-‘riroua

again... cleoririo, t. 5 reaction 221.1739 Emma..-a co viscous t.‘ at stirring

v.3 79'1“] v.Ji‘izult. lifter all of t3 a an3;:rous 1112.121.22'! c.lcri'f a had

been 22.13.22; to £29 omen-on £19.31: the sum-qr atoll-9.1 because of the

vary viscous lrg'cr on tho ':.-attain of to their. “1"“: stirrer was mind





to the upper portion of the reaction medium. The povdm' 312211211022 {1:25}:

'22.! may! and replaced with I b.1112 type reflux comma. Tim reacti‘

122112222222. finally became so viscous that it was impossible to stir my

pox-um o! it. the o! the mam: condensers was aim-9.932236 and tin: (22.322222

m fitted with a calcium chloride 6nd.22;; tube to prove-3* nob-121m £12922:

mumm: t2: mac-non mixture 2222110 1% no not nit:- mug-night awful? I

hood. mo following day the mactian flask m gmtly heated on a

stem bath, witch. canned 009one quantities of 1232de 22:102-112.» to be

mlvod'. ‘ Aftm' hating on the sham. bath for an hour tiw deems mass

became quite fluid 99 that it 12:29 easily stirred. 1'22» stag-.2. bath 2122.:

mucus! with I boating mtel and the stirred mixture m kept at its

reflux twat-amt. for a half hour. The mental my raplasaa by In ice

bath and ms of the reflux: commas“ was mused with C drawing funnel.

A 3220 ml. qua:tit? of flats? was slowly ad?ad to the cold curred" rmtlon

with.” froaa the drawing- fnmml. mgr tha ntar Ind been 9:12:36, 300

all. of concentrated Wrochlnrie acid mm slowly added to the mixture.

This (min; 9212211221 was mused with I (swans—3r fittad to the flask

by 22.22am of 1 L15 dame ohm: and tho mam-am: was mung-red for 31.53.22

(215.111.2219... Tm reflux conr‘enaar was rmod and a steam inlet 1.21%

ha fitted to the reaction £13332. Tho mac.ion nib-{tarts became very dark

an E2: mesa humans wasragidly stem distilled from the mastic-n

We. The hot non steam volatile radsha m ”afar-ad to n tar-22:3

liter beaker mi on cooling theafi-bmoylprwpfi.0221: held 6W5!

from solution. me content: of £2222. 1mm- no cool-ad to (1° 0. and fine

0011:! 9mmcgrlpmpionio am we racovarod by filtration. he can? a
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6oz,

acid no “that! vith I cold Iolntion of 100 ml. of ooncmtratod hya'ro-

emu-1e acid ensued with 303 m1. a: water, arts:- which 1:. as winter:

hump); with 1:00 :1. or com mm:- in a banker m again filtered.

The product. an I very dark brown color. The crude efimxy-lm-opionic

0cm nu dissolved in a boiling ulntion prepared from 253 g., 2.12

U193, o: autism cutouts mkyfirata mi 1500 £11. a: water. . Tin-3 mall

mm a: nlxmimm hsfifiroxido which form-:1. In: filtered fro: the citsoaad

mm and “Shad lit}: tour, 50 n1. portion- ei’ hot minor. '13:. filtrate

u Incoming! with charcoal m5. again filtered. The decoloz‘izod

:11th was trmsfarmd to a four 1m:— banter, cools-:3: to snafu" C.,

am (3th acidified with 390 n1. 0! oomontratod hydrochloric etc-.133.

The pmipitated 9-banzoylpmpionic acid was ccolsfi to 0° C. in an ice

“3.3 bath, filtered and mas-30¢ with fofir modarata quantities of acid

um. rm F-bmamxlpmrionic amt-:‘. ma;ciriod (wax-night at room unwra-

w:: and finally for a day 13 an oven ati'w0C. to give 290.52 3., 1.7:}

ml”, m 80.01 mm at B-bmmylpmpimzia mid mixing at ilk-115° C.

1‘“W melting 1101.313 (~35) a; 115°

/

Preparation at 83:21:33 f—inmmylpmpiomto

ecu392139301;1‘

 

~ 4"- !" N . ’ as O .- r (3“: O -

A 333.111.13.31 of 3.3 3.., .(3- 2:313, of 996’.“ 13.333.393.14 dies-39133.1 1::

13-3 33.1. at 3:335:33 was panzpawx‘u A 11’33 .73., 1.0 33333.3, qwntity at

-vs '9' 7a an, n -. . -h~ 1-09 - ~ 3‘ '-

f'A, ....n 343,}.rm, .33133 acid 3...:5 £33.1301.31 in £23 ‘:.:3ta-3.uli.*u midi.” .

'1':3 8;.11.11.1331 was trans:3:33:31 to a two 11:3? mac-tier: 33333,]. H:tr:



 
 



11th I «:11de and vacuum war/tor for distilling mar Wed

me. the :ppantul .0 mad by man: a: a water ”pix-atom

turmtimmalmimarm inmoilbath beanie amahn‘n

affluent to owe gentle diltinstim. um tho him: hnd evapor-

umtodxyneu, wammmummeuuu-Wed

“incananMmmmdhmmtmnguupww

mammuEB‘CJoz-mm. mmmummmivmmm

. mm. m. yield of new B-bmoy‘impicmu obtained In mun--

Min.

Preparation of Z-thylthicplwm from

e-Bmoylpropiaun Acid (27)

r _ a

y

l

* . -

150$MMutitwumawmmmimmd

afiuwbmmmutmmcmmmumuw

to any on thy mutation man. A 9.00 2., 0.05335 mic, mum:

amem-cmmanag..o.0503m1a,muwoz

mmmmwmnwmmwmm

mam. motmnmmumnmmm

mfimmtmmuu-blods-Ammmmhwto

Mammmwmauoumwmmw

twthuadrtbcbottmattmmmlk. mommctm

wto malt and than manly aW. ”notion ocwrod and tho

menu at fimflafibagmu charm tom. Theron had numfency
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r27

to cum up the aside an of the Nuts flask. The macticn mixture was

heated gently to distill mtarinl from the 11332:, but clue to excess

fawning, heating the ”action Mr. M to be discontinued. At this

pcint. only I mall wmt, lass than a gram, or I rod-dish calorcd

mwmmmmmmmm.‘ hit-atrial”

mumm ml. origin-ma inakenrigomly. 110:1.qumtity

of othermaddad b mmmmfixfimmfimmmg, flow

In: Wen-ed to (all twat/cry banal, ad mother extract”

uprated 2m: $123. mm- piano.“ The ether valuation no rum-a

so nSOml.baakarund mmsnmwm‘odonnmum; The

mill want. or mien. obtained in thin m’mMW in I

3111th a: hot m1. filmed throng: n Hit-ah rum, and thu

thomly‘mltiuwm. mmlinginmhahthu

tn ems-ms: ”mm mo chum which malted um 38 and 32°

a. 13mW melting: point of Wham'lthinphm 1. 32-33" 0. (27).

Tho emu-mus m mutated naing 1 Lo :11; mm flak to that the foam

produced during the mum could be nor. “any retained in use flank.

ma gamut; ct F-bmoylxozaiom mm and no tho 3m, but me want

of Mayhem mimifldg III mus-ea h 5.60 3., 0.6251 mla, vita:

tho tin of naming tho mi; of charting during we reaction. Homer,

the reaction um. am «an the" reaction uiu initiated vita hat

a in the prcrianl m3. the 71:21:: of m. mzmmuaphm

h. 0.30 z. and '1‘ u not wflfiad fin-that. This method of preparing

l-pimlufiophm hi mm am: 005.1313: :3 «vbamoylmpiomto m

”play-ad in place or the free acid.



123

Fraparaticm o: 2~¥Fsmvlfixiophan9 from

50:;in 3" {genwylpm3310mm ( 231: )

t 13-5 n1. tam-ta distillation flack fitted with an sir 1:001:33 con-

denser and i 50 ml. Erlmaynr flask and Q: Q receiver ccmtitutm:

the apparatus upland in this synthesis. A 30.70 3., 0.15 mole, gamut:

of dry locum f-bmzaylpmpionata and I 15.0 3.. 0.129 mole, mum:

at phospz‘xoml wwmo, 19.5., , m £3wa mixed in am and

pmnmmamm. mam: ”heated vaithaBmm

burner. wcmgwmmmmmmW, batma-

mhuuith uhofmmidumjnatdmnmmmi-

manta. Tho mural 3m collected in three tram wishing 0.20 3.,

0-33 8.. and 0.35 x. in tho War in which the, m”M. muons

tin and thre- oolidiflad on ceding to I "whim hm «lam um.

AM combining fruition. trio mi three and wrist-lush; am canola-is-

ing with charcoal in strum]. u a solvent, approadmtely OJ: g., of a

material was obtained which melted at 32-123" 0., in hymen with the

reported melting point for 2-933339'lt‘niophwe.

The merimt m reputed, using the mo apparatus and qumzti-

tin of materials a above, mapfi that 23.0 g. or and was £1?de (a a

diluent. The dry materials 1:13:39 inthfily mixed in a mortar and placed

in the Warts M. Tao experimul meow. and for thoWe

of tha experimt- In tin m u um dauibgd in tho 9mm aperi-

mt. flare up not no gunk chewing of the reaction mm a tho

initial pruned a: ma pgrclcmu u in the prev-1m «variant... 1 2.61:

2., 0.81135 3010, 11.02% yield ofm thmylfiaicgmma m ebtninofl.
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W "3.1-t1 roan-'ctalliaatiom {rm ethanol a. mall quantity of

gum-13.1 vu chums: mien malted :3. 132433" c.

Seam-:1 other nttmta to Obtain higher yialc‘zn mo 53:33. The

quantity of and u a diluent. Iran increased but. this {tiled to give

higzer yialda. m atm- o: phomhom haptemlfizle to sodium

B-bmmylpropianata m varied, but 3.3m 11km” failed 3.: m.”

the yieldg. Tho «priming remand exactly an in the prwim

cm «accept that a 3mm an: applied 13:: the saint-m, using a 11:10 am

nix inch test. @300 u I receiver. the tut inb- aiéo arm tn (3de

“avatar minim-throngs star-p. Mandomcfiinthhma

m not an «lord and was easier to purify, consequmtlfw in Mainly

bigw- mm or put. zqhavithmpham vu obtain“ ll lou- I-I lost

Sultana-1:10am thdbbotakmatfiuamntmmm

since iha Wart: flux had. IW to Gallup“ m hated male:-

rerhzood pressure.

Preparation of Zi‘hmwltifimi'xmo by

the [31330 Reaction (533.73.71d

 

A mhmmd stirrer was arranged than n ha 11.“: banks: so that.

ctficimt mixing a: $330 center.“ at E1. beaker could be mcmpliaimf.

A 93.12 g... 1.00 @133, qnmti‘w of freshly distilm min» Ind ‘60 ml.

of water m! mixed in €330 beaker and 200 ml. 0:: mumiod hydro-

ahlorio acid m8 armed ‘o the (“trod mm. 221- beaka’ in. "t in
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1:30

a pan of ion “to! and 3m oohtion was anatomically stirred as it

cooled in order to procipitats the aniline: rt‘drochlorido in a fine

crystallhw form. A solution of 72.0 33., 1.53;; mole, of aodiuzo n! tr-ito

eiuflved in 11.1. ml. of Hator 3.3.: placed. in a 250 3:1. dragging formal

mtod noon the beak-3:.- contoirjng tit-a aniline 1‘1ydrochlorié-3. 3:316

130 m added to £30 reaction mtfimro'mm oft-on its tertpmmra has?

mum to 2.5" c. the sodium citrito solution was 3:23:33: to t‘na contents

of the booka- ovor a 75 '11th poricri, at the and of which time a nag-ch

iodide pop” ma point was obtained with a tow drops of the motim

mixture. Too diasotizoo anilino was tmnafmod to a one gallon 1:1ch

mouth Jar and ice was packed man-:‘. the for :35 an efficient moor-anion

utirrcr m ”ranged over tins for so that thorough mixing of the con-

tant- o! the jar could be obtained. A 5'30 '33., 5.91: 13:01:23, (mantity of

thiophéno, mic}: had been previously cooled in an ice both, no! 33363:!

to the jar. A 21.2 ml. qmtitar or 5 fl. satin: bydroxifio solution was

added from a dropping formal to the vigorously stirred reaction mixture,

kept at 2° 0., during a perm: of two and a half hours in which time

the reaction nixturo had turned red in color. The rein-ad nation

mixture It! allowed to an to room toztpomturo @1931 caused it to change

to a deep reddish brown in color. It was transforrod to a three litar

separator-y funnel and 2.93.333 acidittflmg with hydrochloric acid tho

emulsion broL-zo ..no. the organic 133’” ma asparatoé from the aquomn

layer. A three litm- fi-roo nook, mmfi bottom flask was oquipyoc‘: and

”rang-ad for atom distillation. 3m:- tho reaction mixture was trans-

iorred to the throat liter flank, it was boomed alt-3031'. cam-lately in
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1.31

m oil bath, wt at. 179° C. 156 {6:696:16 61661161176 £69111. .9 wing the

item ciatJlation and tohasten $216 1218111136125.an. The a:6633 1133.69"$26.16

was 32.66:: distilled from fire mastinn mixture vary rapidly. It was

collectsd and fmtionatafl for filrt716r 1196....6 Zfifihffi “1t2;.132;‘3 312-6

ttaan distilled vary 83.61:“. . It 2261‘. I. tan-36:16:; t6 casual“?!.16 111 the

6611363661‘. A hatalomam-.i'.1.1-y 133' lit-11:6 f distill-113...: war:

661166693. After: 6‘: 3.213 ..articn: 61’ it 5.21 an 166 116.623, 1:16 6611:!

car‘s 2-512'.ar1g,'lti'.io-1;£1666 was flltarad Ira-.1 t--6 up.6113 diatlllata an a

we":'16: 1‘11.-1161 and 1:16.14 trans."armfl to an firlauxzwar £11183: , as

ti.-6 probet 11611.1(} at r9671 1.611;amt—1:6. ”T16 mum 9131:1131. was

extracted with tan liters of 66‘.'1: 121portiona 16:36 61611;;a to 2.6:...

anally in I. t2::6: 113-. a: l-‘me’atm’y £61219]. . T116 62;"16: extracts 116:6

maid-.163 1111.21 £226 orimal 6:11:26 36116. #11621 had "be-2m f 66:96:! {:61 titan

mucous pox-£3.66, and t2: .6 remltfmg aha: 664113.51: 1:116 6:166 in 6611‘ "1:.

it‘s cfi'j'r’rous :631681113 66.13:.M. T716 magnesium Surat.) was 1'11“ 3.96;:

from U16 "at..."‘161'6111 solution of 6:11:16 293.3:-1"“10‘11‘2‘3’19 and La 6.12.1: ma

I‘fimafl on 6 3666.91 bat-'1. Th6 rat-638:1: 193.329.11.11 23 .98 3. 6:124 would 8613.411“;

11‘ 606166111611 1C6 bat-'1. It 216:3 a light r6253}. brown 6:12.212. 2.:-1:6

was a tmdmcy for two phases to form in the. 61.2.6: selnmw V1431 knic-

eatnar? all of the: 1636: had not him-16.9.6636. by €171.11; £126 662.6: 363.112.3311

in contact. with magnesium carats. '33.: H161..16 was r-8661 13.111 26%

$66661 and 6.6663 6:131:13. with 6211:6661. -.16 211.611;*‘.-a9"'1n6 cry 66.11196“:

on cool '11; @111 athezml 363.112.1011.": 21:19:91Law“: was. :66:aha-.1.»

1111-316 639.331 fmn et'ganol gin-:6 {‘:.-’12 3., 5.3333 :231:), a 3.33:, 3'5161"

0f 2-9‘9991131119931999, mitt-'1: at 2.2-. 3. .1: 6:: :6. 1:- 9.6.3.6 to

recover additional gamut from t... mtiwr liquors.
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Preparation of Z—Thiam'leodim (58)

| | _Y

13

3

A 91936 133m, $1166 1166?»: £169.21, azpperbad in . heat-3.113 mental,

was fitted 1113.1: 6 nachmtcal stirrer, reflux condm, and a. “1" tuba

containing; a harmmtrzr am! dmint; funnel. A 750 1-11. quantity of

al.1111116, prm‘fiusly (31“135 wit-‘1 fl?):".‘!.'1‘1, 1mg m‘.f?6d. to the 115.313. To {316

tolurma, 2'? (3., 0.131, 11:03.6, of 116mm? 11.12 50 3., 2.17 1101-63, of 66611111

vars: 11.3.6.9. and 3.2.6 fibfi‘t‘lt‘fi was 111129166. rapidly to 93° C. 1111'? firm slowly

to 1'30 C. 6% 11713.92: tarmo'r'vtura {1‘16 661116.116 nib-x164! 21901131661161.1613 f6:

ugpz-cr'imtaly n 1111163.: 1111:". a 21:11! artsy: 1.366 heating mantel 319.11 136611

1-6;.161166. that 1111: main 11.33.111.66 and 1.2:: raection pasture was kept at.

its r6516: tampemtzm {61' an :1.-Titian]. two mimt-M. $326 reaction

115111.116 111113 attrmd Vigcrously and slime-31:1 to cool to 213.0 C. 2316

£01.69?» was raw-ad from t": armlgjamtad ”2111:: by (”31-6th it through

a £131. ':.-:16 51:11-16 tube into a trap by 1160.66 of 6. 1163.5: aspirator. 1:111

removing (12-16 1.6111666 6:13 1111.: of 6663.116 12:366. benzmn, was 11311613. to

the 87"R13fi‘: 16.3.6.3 3:16 3.1111. A 113 3., 1.0 111-616, quantity of 2-ch10rct3116-

11:19:16 W88 «:1.-111:1 to 3.31.6 119.11 .3119: 3.1-'16 961111111 3111111161666. 3.11 166636116. Th 16

mixture 21151112611 83311133390118}? f6: a. mum: of an hour, vitbcut 6:13.11?-

in; a'"'t::*rm1l 3:11:63, aft-'11- 13. Em? berm initially Mata." at. its 1'61'1113:

tergw-stam f.1: c‘mut 5‘ 31:6 111363.66. 3:"1611 €9.16 raactflnn 1111'1'=:*..u:6 had

0316:1313 Nitric}; sycatanmua'tr it 26-". a black 11662613 appearances.



I
"

r



thins; 22,2222at}:.3 2.11.3.23:21:21 21.,.....3 t3 22.1.3 122.221.13.21 £225.32: 22:2" 1.2.21

31122122221 12.12:“.1.2.23 m 122-222“pt 3‘. t3 222-13124... 1:323:11:.12.er an 5223111101231

gm“. hours. 1:19 2’555—332'3—332'1213 1-12.13 1132.22.21 14'33.i:.t3' 1:13- ‘ 2:23. 123

.1“

123221. 1.12.1 c22clc2;cr..r1'3113 1.21.." 2:112. 122.51.113.11; the c:3.22.113 33'3..... c...-v.2.2-.

£120.21...a reaction 1:122:21?»

11.3 233011011 of 2-1'22.L.1‘51302:Lun 1:11.21 (.41:Ishmanone (73’)

‘2‘: :23 12;,»2:31.113 CC?2......1:1._,.3:~3 -.2c-:...232 pznép11:61 2-..1.23:;rla3....1..,

243293-29. 131239211222.th 2:213 3115?. 2135231213225, was 1.3311 in the presant mum-321.10

to 2222:3121 t.2222..:15£e:2r‘:;2 ti3 21.222222-1 33111111223 organs 30211112.: cammum.

T113 ”'1" tuba was 1‘1.1.12.6: with 11 1.1723; .211..::‘ 1:22.151 mtwu‘ml 1211.0 1.1.3

22222221311 tartar-3, a :13.c 22:22: 32:91.2: £21211.nitrcgsn 1:112:de 3 drawing

92.222231. T1: .22.: :tusm2«215.22.212.21: 11:21:32 a 312:1. posit.1123 mean-3 of

2‘13: 121111233223 to 2222want 115.: far: 222.; 12.112329 cmztact 1.25.1.1 1.:3 reaction

2213;21:112-221. The agwatua 1.22.15 6331310121231 in 3.21 1.2.2:) bath and 1.1.3 2-"..".11.:2;;.21-

1.1121; ham-32.2.2.3 .._:Jsure 2.212.: c2313.: to Lo C. A 137.25 g... 1.1 15103.33,

qamxt-lty cf c22610re.-anfmc, via-.122}: ’:.-3:? been Cried ova: ankycmms mgnesfls.

sulfate £12121 21311112321, 2:22.: 2.212232122122321 5.122 3.3-3 :11. of 2:12;: 1:22.12ch 111121

113.22.222.22"- 111 £121: 21:22:?me tam-221M. 1‘31: 2:,2.21::.mma saint.311 1.2.3 :3.2222‘"

21.23.2132: to 12:13 3'22'22122121 :mhtioa cf ”-i...i..:11;2..ac2 ma: :1 far‘2 1.1123113

mt 3:221:12 3.1. 12:22: emf. of $.19 12.3.2321, £1.22 .cwtlcn whim? mm 1121-1221.; in

2:23.322 '21:: its t:';3~212:2.*..112.23 12:21 than its 12.30 C. 1":13 12:0 bat. 1.2.223

ram—.2323. and fit: 1233:2113? 12...... .21: 3 15:23 mirror... an a: 22* b.1231 3121.2,2-22.2: a

32...:11219:1322 =... firm 223‘. 11.31:: a $222 firs-3 $322132: 61" 2:121 .2022:- . '12.: flash

0 ”Q Q

was 3:31.11 31:96-22:32. in 3.2.1 1.22:2 bat}. ;; 2.... 221’ 61.3.2213]. 1.221.223 5.1.3222;
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3360:} to the reaction r-Lthure, to (Zest-0;; my was“ 3061mm press-ant,

{cllcmd by 101‘.- LA. or water. Aft-3: an war and a. quarter, L00 ml. of

6 N byLz-oclzlaru arid were axed to the stirred reaction mixture. It

was fisan transfermd to a capm‘stoz-y mil-3&1 and the organic lay-er was

separated, and washed first. with 1.10 2.1. or water, than with 130 3.1. of

3 1: 60:11:13 mmmo soluticm and finally with mo :21. of water ai‘tcr

which it was driad in contact. "Lizh atycims 3234;103:1213: sulfate: [or

twelve hours. Tao mgxasiwa sulfate was reamed from the benzmaa Bola?

man by Iiltratioa and the filtrate was humane! using a. one foot

heat. .iacketéd Vigrmx calm-.31. ma aifitillato was collected in six

fractions. The first four fractims contammi banana and um’aacmd

2-clglnrofizicphane. The two fractions collected at 103-1150 C./1.3 In.

2:3” 27.21 g. (I), and 153.13"? c;/2.3 mm. Hg" 15.72 3. (II), were

investigated for the presence of 2-(l' acyclnh'wamlhhmphma and

2-(1' VJrclohaxmxylol)tf.10phm}3. Both frac'ticns: decoloriaed a carton

tetraciioriia 801%.:an of bra-sins. 22¢m'3r, (I) riapfuiq' daccloriz -".

lama mammta mm (II) cnly alum-.3; érzcoloriaed small manna, '13

noifiz-ar one was there any 115:: of hydrogan brozama evolutisn. his

Lmlicatad (I) probably contain-ad n largo pmwtage of an mmmatad

compound were u in (II) there ma c1133 tracaa of the unsamatai

conpozmfi prearmt. Infra-rad analysis vm'ifi‘iod thin, u (I) slash-ad a.

strong absorption band and (II) ma}: absorption for unsaturatizm, and

harms: (I) had I. very weak absorption and (II) u stg dam-puma

for the byway]. group. The tuft-active inflame were: (2) x1300 C‘-

0

10:73.3 ald (II) 1130 G. . 1052270





1'31. do?vdmti® of the highm‘ boiling nation, II, “I Ettaztrptéd

in use {allowing mar. :- 54: .12.. round two-tum; $19.53.: was fit-'t-*x: with

a mafia: eorumm ms: @3an in A heating; mum]... A S g. quantifiy

of (II) an; 25' ml. of cue-cuts“... foam acid. wart-3 pigeon in tut: new.

In}. beaten gently. ‘11-'18 Mafia? rain: 1:: very viwwaly for approxi-

1:11.23 a Mute. Mm: ‘Lw ixfiti-afa. ruwismn 8113161405, the WWW-:3

was Luyi} at. in Palm magma.» £13.“ 11:30-11: gamma, man coal-3;: and.

aiiutuu with 2w ml. of new", and. atmctac nit: area, 3.4.0 :21. partisan

of char. l'na comma: «:1.-ac: mk‘acu awe Rem-am with two, 1w :1.

$

portions of 6 3% mm hyu’oxiwa Gelatin: Incl dried in contact viii.

augmum ugmiu swam. Utar the gamma was was 2‘0.me

ire-re 1.30 «mm salutiun by iiltoi‘fltim, the arms: :33 rmvor‘: an a

stem beam. Tm realm: am: free@31me using a semi micro mfifim

cum; that... Tm frautfinm boiling at mug-nu" .3./1.3, m. 17g., 0.1:;

3. am 120-1525" u./1.3 m. 21.3., 9.6:. g., were collected. Bum fractions

mm dwelorimd broaina carbon tatrwhloricio ablation time“ any

visLblu evidence of hyérOgan brawn being: evolved.

1?;me 1m dazq'-J.ia.t1u\ m not cowl/no. Tim auction was mt.

3132:; 10:1 hum-32' by this mum: of {.3. gdratiun. Sub-aquamt delay:rat-1m

We aceozwllaimd um; 2L5 01.25.31: acid.

To establish that (I) was 2-(1‘3yemixmteml) tuophem its

691:1:og‘muim to 2gug-1momm was gamma (5:) in 1;.» follow-

mg vascular. A. 23$ fl. romn‘ bottom flask m fitted with a mflxtrz cam-

(ions-4:! and the: final. was Liwt‘éwfi in a urge-mum vaguwtala 01.3. hath

map-ac. vii... tau blew heat-3:8 and an alum-5.0 stirrer. mo blade





hostar was. a 33-3 watt encyacit, If'?3 (21:11:03.9: by a. pouarstat. 11:1; tze

cwar 1:11.11 3 12’ watt. capant; 3113 car: rolled by u memostat. A 11) 1;

0.5.11]. 1101a, (rmtity of (I) , lat-“3r prm'an to be 2-{c3clohm-3m’l) thia-

ph-111e, and 3.9 3., 0.12 mole, of 3.119.11- 1.1333 mixed in the £19.52: and

heat-3d to 23° C. , at which paint wueg‘m to by) evolved from the

wit-an raaction man. It 11.111 the odor of 113393321 81113139 and. it?

‘

119131.11121:11arat‘. 8.3345an p:21‘ was 11.31111 ova: tin anti, of 1.1-3 2.153.113

1150116315113?, it. twee-5.1115313 tum.) black, indicating the prusance 0591111""39

ion. ”:'.-.3 tempera? “a of 1:191:11 bath was r3131." f”: 171° to 1';5° C.

1:111“133 £110 ind : quart-31' hours. At ”'20 and of £113 period O positive

133.13 wetate 1.6181. 111.25 91.3.12. 1“" 11:11. the 1931:1111.011 was 9.804.111.1111,..

Tine crude: rgaction mixture was {fistulm from g 25 1111. 1.113121 $1.121}: -

112.1.4,111.5 :ad prasauro. I‘m in....1611: mm ccllectaci, ona 112111.113: at 35-}.

1270 C ./2 .1111. 3;" L.C2 g. and £1.21 of. -ar at 1J:-l~'i° C./5.3 m. 21.3.,

3.135 g. The first. fraction 5.119 I wry positive teat far unsaturaticn

11.1.1.1 bromine in carbon tetraczmms. The second fraction {yam a very

111ml: positive but with brains, 1:1; eating; 0.13 : 2123.1 mac-1.21% of

unsatxatmi mtarial was present and this fraction pmtially en's-11.111201}

on cooling it. in an ice 2111111. 172.9 first. tractiozx appeared to be 1111.11.11.13

unchangad 3mm; mtarial and the second 111111113 2 31mlfiziopf1ane,

contaz—hand with starting water.1.5.]. and 81.1.73 reaction products. Tina

8:11am smut. of crystalline) amt-1:131 1n the :19ch [mo 1.10n ma isolated

by rapid filmion on a mall I'irac‘n 111111131 and after mama-1113atoni

{ram 01213.01 it. nwltad at 11.14.20 C. The litaratura reports two mltin;

pnin’oa for 2111mm'1fi11011hen3, 2.2-..3" c. (27,23,31) ma 3..-315° c. (32).
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The dehydrogenation of (I) was rcpcatoo using too 5319 apparatus

and quantities of reagents as in the previous axpariment, but at a

higher temperature nnd c longor reaction time. Tho oil bath temperature

reached 180° C. before a positive load acetate test for sulricsa was

Obtained in tho open and of too reflux condenser. The temperature of

the bath was raised to 230° c. and omintainm! at that cameramm for

throo hour. and than it was finally increased to 220° C. for an hour

and throo quarters. The reaction mixture was cooled and transferred

to o semi micro modified Claison flask for distillation. A fraction

boiling 3t its-110° C./1.h mm. Hg., 3.0; 3., solidifiod in the conéansor

and otter loveral rocrystallizations from ethanol its melting point

an. hZ-hjo C. which indicated the product was 2-phcnylthicphane. A

large soul. preparation of 2-phonylthiophona with its physical constants

and chumionl.annlyael are givon lator.

Propcration of Sodium Amalgam in Ether (58)

Tho preparation of the cesium amalgam was carried out using a

modification of Eartough'a (38) method. A three litor, three neck

£1.31... fitted with a reflux condenser, mechanical stirrer, and ther-

mometer. To the flask uora added, 100 m1. of toluene, 17.2 3., 0.75

3019, of sodium, and 12.5 g., 0.6fi25 mola, of mercury. The vigorously

stirred contents of the look wore heated rapidly, with an electric

mental, to 95° 0., than slowly from 93° to 196° C. at uiich point the

toluene refluxed vigorously for approximately a minuta. After tho

toluene utoppod refluxing due to the heat of amalgamation of the sodium,
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the sixturs was vigorously stirred and kept st its reflux temperature

by'sxtornsl netting for three minutes. The hosting mantel was removed

and the mixturs_uss vigorously stirred until the temperature had fallen

to 35° C. A tritted glass filter stick, connected to s Hater sspirstor

through s trip, was placed in tne reaction mixture. The toluene was

removed fronzthe Iodine smslgnm by drawing it through the filter stick

into the trap. A 300 ml. quantity or awaren- ether was udded to the

flask to cover the sodium Inslgnn, protecting it {ran attack by moisture

and air.

Preparation of S-Bromo-Z-thienylsodium (57)

H

The sodium amalgam Obtained a; the previous preparation was used

in the present synthesis, utilising the same Apparatus employed in the

sodium amalgam preparation, exceyt that the thermometer uns replaced

with s '1' tube containing a dropping tunnel and nitrOgan gas inlet

tube. i solution of £1.52 2., 0.5 mole, of freshly distilled 2-bromo-

thiophene dissolved in 500 ul. of enhyfirous other was placed in the

dropping innnel. A continuous strean of dry nitrogen fies swept slowly

through the apparatus. The ether soniun smslgsm mixture was heated to

its reflux temperature End the 24bronothi0phene was added dropuise to

the stirred refluxing ethersl nirture ever s.period of two hours.

The reaction mixture was kept st its reflux temperature for an
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additional two hours, under an atmosphere of nitroggjen, to complete the

much. The relating product S-brmno-zdthienylsodizm, use a

”pension of brass: colored pol-der- in the other medium.

Attempted Preparation of S-i‘hemrl-2-bronothiophene

 

The apparatus already containing the S-broao-Z-thimrlsodiun,

those preparation has Just previously been described, one used in the

pram preparation of S-phimyl-‘é-bromthiophene. A' L58 g., 2.25 moles,

quantity of freshly distilled iodobeneene, which boiled at 155° c., m.

placed in the dropping Dermal. The phwliodide m added drowise to

the stirred refluxing ethereal am...“ SémM-thiaxylsodiun,

over a one hour period. The stirred reaction mixture was kept at its

reflux tnperamre an mum four hours and after cooling, it ...

stoppered, and set aside overnight. The excess sodium was destroyed

by adding 100 m1. of ethanol followed by 50 m1. of tater and stirring

the mixture for an Em. A 500 ml. «entity of eater was then added

to the flask and the apparatus 3"“ arranged for vacuum steam distilla-

tion by replacing the reflux condenser nit}: an L5 degree elbow, condenser,

side ar- adaptor and receiver. The steam distillate boiled at 51° C./

101 m. Fig. The non-steam volatile residue was trsnsferred to s

separatory funnel and the aqueous layer separated. The organic layer
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12.0

was washed Iith 200 ml. of enter end than lose ml. or etnanol res

added to the organic leyer. fine to the‘blsck dirty eppeerance of the

solution, at this point, it use decolcrised euth charcoal.° The sloo-

holio solution.ves fractioneted'ssing a one foot heat jacketed Vigreux

volunng‘but no S-phenyl-Qchronothicphene III obtained. A 225.? 3.,

1.10 eoles, quentity c! iodobenasne see recovered tree the frectiono

eticn, leering e‘bleck terry residue in the distilleticn tlelk. The

Adistillete tree the steam oistillsticn was transferred to e separetory

funnel and the ecueous phase was removed from the organic eateriel end

the letter wee dried in contect with mnydroue ugz'aeeme mlfete.

the nemesinn sulfate m remorse by filtration. The organic material

was tractioneted using a one foot heat jacketed column. A 223.23 3.,

1.09 soles, (lo-entity of iodobonsme and e 55.1.5 3;, 0.3:; mole, quentity

of z-crooothiophm were recovered. The totel recovery or nnreecteo

icdobensene amounted to 97!. The 26.06 g. of unreccvsred 2W

thiophene probably decomposed during the reaction thich accounted for

the black terry residues obtained.

Preparation of 2-(l'-Cyclohexeny1) thiophene

 

A three liter, three neck (leek eel fitted lith e reflux condenser,

nechenicel stirrer, end e "I“ tube containing e gel inlet tube end

dropping funnel. ‘All of the glassware was dried at 110° C. for epproxi-

nately twelve hours prior to assembling. Nitrogen gas which had been
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dried by bubbling it through a concentrated sulfuric acid tow-3r, was

elawly swept through the apparatus during the entire experiment.

A 53.50 3., 2.20 moles, mantity or nognosinn, previously dried in an

oven at 110° C. for twelve hours, was placed in the__ tree liter flock

and the entire apparatus was furthm dried by heating with a small

Bunsen burner flame mile sweeping dry :11ng Wrough it. After the

apparatus had cooled to room tonpercmre, 1:10 :11. or dry ether and

2 ml. of freshly distilleci etlwl bronioe we added. After the reaction

batman the ethyl bromide and magnesium bed started it was diluted with

750 ll. of ether. To this vigorously stirred reacting mixture was

video, free e dropping funnel, a solution of 325.1 3.. 2.0 moles, of

2-brcte‘othiophene dissolved in 3.0-0 ml. at ctr: ether over a three hour

period. The 2-bronctniophene was added at a rate sufficient to main-

tain a gentle reflux or the ether in the reaction flask. After the

addition of the halothiop‘nene was complete the reaction mixture we

kept at its renur tanpcreture for en coditional hour and forty aimtes,

and then cooled to room twperature. A solutions! 215.91 3., 2.20

mles. of fresh]: distilled cyclohexanone, oiseolved in 2130 ml. of dry

ether see slowly aided from the dropping humol to the stirred. reaction

nixture ever a forty-five :31th period. The stirred reaction mixture

was kept at its reflux temperature an additional thirty minutes. 1:- ring

the addition of the cyclohexenone, the reaction mixture changed from a

bleak to e broun color and finally s tan precipitate formed as the

last of the cyclohaxencne was being weed. The reaction mixture was

cooled in an ice bath and hydrolysed with 6 I hydrochloric acid by
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adding the acid slowly from the dropping mm. The reaction mixture

res transferred to e separator-1r formal no the aqueous phase was

separated from the organic phase. The aopeoue lever was .Ihid with

three, loo nl. portions of ether and the ether flashing! sore corn-bingo

with the original organic portion. The ethereal solution was cried in

contact with amwdmus magnesium sulfate. The drying agent was

filtereo from the ethereal solution and. the filtrate was transferred

to a distillation wparatus where the other was distilled from the

product on s steam both. “me dark viscous residue of crude

2-(1' -cyclohexanolyl) thiophsne was treosi‘orred to a one liter, three

neck flask fitted with a reflux condenser and stirrer. A 500 :51.

Quantity of a 2;}; by weight aqueous oxalic acid solution was added to

the flask and the stirreo mixture was heated at its reflux tenperature

for an hour. The reaction mixture was cooled, transferred to s

separatory flannel, and the aqueous phase was separated and extracted

with two, 300 ml. portions or other which were added. to the original

organic phase. The ether solution was washed with 53 ml. of a 3 3!

sodium hydroxide solution, than with 55 r . of water and dried in contact

with anlryfirous magnesium sulfate. The drying agent rues filtered from

the solution, and the other was removed from the crude product by die.

tillation on a steam bath. The liqeid residue was fractionated using;

s one foot-heat jacketed Viggreux calm-n. The fraction boiling at

11942.20" C./3.C m. £23., with e rotroctive index or 11:50- l.f£‘l-.’:.5, was

collected. It weighed 253 .93 3., 1.62 moles, which was an 81.0.! yield,
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ban-3d on 2-brcmothioph-3n3, of 2-{1'«cycloiwxmvl)tiaiopimna. The

9 q - e -‘ .-i 0

reported. boiling paint for 2-(l'~cr;.'clo”3:31"2L) tnicyuena is {lg-)1 C./

6.1 mm. Hg. (13.2). :;;le:.:~.::ntal 5.3313333! cf the pro:‘:uc:t for carbon,

drown and sulfur ”333 tho following vaults: Calc'd. for C '.--t 53:
_ - ' it a 1-0 13

C. 73-12}J. 7.3” 5, “.552. Found: C, 72.33; I! 7.32; 5, 19,39,

Propamtion of Z-I-‘hanylthicphom

O

A 5-9-0 ml. round bottom 231333: was fittm .a reflux cons...3:1sar

and supportad in an oil bath equipped with a t.‘*mnostat, a 53,;- watt om":

e 125’ watt boat"1'13 b19133, and a aturrur. A 1%.?) 3., Luke; .3013,

quantity of 2-(l'ccgrclc33x3nyl) thiop‘ncne and s 39.1 3., 1.22 moles,

quantity of mlmr w3r3 adiod to the flask and thoroughly 1:- dby

stirring with e glass rod. ':Timn t3 tamperaturo of 1.18 b3at?) ror.::'::::~d

.-o . , .
2'.» C. en ofmlution of goo 1.23.3 3.5.31.1; and e :30Sitiva tsat for wiring

we obtained by holding 30333333221333 mtata pa*3: over tie-o tsp of

the condmnr. T‘ao bot-Hr ~ mi:153 . at QUE-300.13.? two homo, tum

raieod to ??C00. for {‘31: hours, :1.”? tin-m the £1.33}: was ran-373.3 from

1:519 oil bath, “opp-31:96? , arr-..3 eat aside ovamigh‘t. The: following 33;; tip-23

oil bath was hoa‘d 923° C. 32165 the ...-.332 t‘1 1:13 603;?)3‘13‘317' was

egain placed in it for an 31-:-air. Iéo 5:23.33 could be 333:1 risi'zg from the

surface of use reaction r52.1‘3.1::3,1p3t a. posits-33 toot 331511.13 at

the top of the cominesar was still obtainasblo. 1‘13 reaction mixture
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3..-4L:

was transfarraé to I distal t on arparetus and fracticnatad using a

can foot heat Jacketed Yigrcux cclunn. n ferarun of 6.L§ 3., O.£Slh

mole, of 20(1'mytlohum‘rl) tiicpr'ana um recovered. A fraction

boiling in tho range 133-133;" :1./2.3 m. 1-13.»; collected which

oolifiifieé 1n the receivar. Ifiis reprasanted I, hho?5 3., 0.??? mela,

50.?! yield.based on 2-(1'ccyclnhaxaxyl) thiophcna. The profiuct,

2-15‘1arzrlthitzp‘mna, had a mitt-'33 point of i;2n‘.3° C. aftm' racrys‘mlliza-

tion from ethanol. The reportad melting points of this corpounfi was

19-1.? 0. (27.23.31) and 324-32.? c. (32). It. boiling point in

reparted (32) to be 25.4.1" c.

Inc to 1.1.9 Largo). mount. of msflrffua ramming in the distillation

flask, an attempt was maria to isolate aciditicnal quantities of 2~phanyl-

12210;»?!ch by heating the maiden an additional five and a third hour:

in an oil bath at 23u° C. A very weak positive sulfide test was still

duuinad from the vaporl being evolved from the mains. I‘Fawvar,

iman the mixture was éictilled only a snail unsunt of material distilling

at. 159-151" c./2.2 an. F3. mu obtainod and this remained liquid at

room t9:s~p9:*atxre. Following the nxpermsmtal pmcmlro Just doacribad

the prapamtian of Zaphanyltfiiomsna was repeat-3:3. A 130.}: 3., 0.932

mole, qnantity of 2-(1'-qyclohaxanyl) thiophcno and I 63.0 g., 1.93;

mole, quantity of sulfur were used. The raacticn $212:er was hex-ind

in in oil bath for fear and threa-quartar hours at 229° C. khan the

rmtioa :xixmro was tractionaw, a fraction boiling; a 136-107" c./

2.9 mm. Hg. was collacfiad. This represantad a 77.97 5., 0.h55 mole,

£9.53; 311313, or 2-pi‘sanylthicphwa based on the amount of
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2-(1' -oyclol:axmyl) tfdophem moo. Thu gwodnct melted at t2.o can)

tazpmturo u in the previous preparation.

Attmptod Bl‘emination of 24-‘hozu,'lt5;iog.~hono

with Cyanogen Bromide 1.1)

A 232;; r . one neck flask was Into-<3, with a roflux comfoasor and

mpportod in an oil bath. Tho latt-or was 11:3:th with a blade; hoatar

regulated by a moment. The top of too oondmsor m connootod by

moons of glass tubing to a trap containing an mucous ”din-:3 hyn‘roxim

Iolntion. A 10 5., c.0525 mole, quantity of 2-phorylttz’mphma and a

6.52 3., 0.6625 mole, qumtity of cyanogm bromide voro placac‘i 1n the

flan}: and the apparatus was ”ambled. The oil bat‘a was placed unim-

the reaction flask and beam to 140° c. men were no visible mei-

cations of gen being liberated. According to work rsportod by

Stammpf (141) a groan color uhould have developod 1n the faction

mixture, but 1:18th it became a reddish brown. moroactlon mixture

was hoatoc‘. for three and two-mix: hournot mo C. and than loo m1.

of a 3 E looms: hyfiroxLio solution was acid-o: to the £13321... The

reaction mixturu m heated at its reflux towel-own for an “minor-m

two hour! and then transferred to n 5% :31. three moi»: flask arranged

for stoma distillation. ‘mo distillota from tho stoma diatillntlon

val coolao in an ice but}: and {I'm your: motel-rial m iltazreci from

the aqueous mspa‘naion. The solid tutorial was cmrstalllzoc: from

ethanol to yield- 8.65 g. of unchanged 2mhomrlthiophsano melting

sharply at ans-343.6 c. Etilemantal analyses for (swabs gave the

following result...



 



11.6

Calc'da c, 715.94%; E, 5.03; 5, 20.01. Foam?! c, 73.5% 1:, 5.1-3.3

8, 23.11;.

The roaction ms mooted. using the some apparama and morimtal

groom”. A 5.68 53., (3.053% mole, quantity of newly gmrchasao Eautsm

Chaaical Company white label graham}: bravado and 8.50 53., 0.0335 mole,

of uncovered and ”purified thsnylthiophono were added to the flask

no the puma was heated- nt 80° 0., but once at this ”rapist-own the

mmgan bromide ”porn-ad and. coll-acted in the reflux comfianaor the ‘

tnporatzro at tho both an lowed to 60° c. The circulation or mtor

1n the rorlux eondmsor was discontimad until the crystallised magm-

bromido melted mo rm back into the reaction flask. The reaction

mixture was heated at 60° C. for four and a quarto:- houri and than

70 :21. of a 3 N oolution of sodium hydroxide m Added to the flank.

The reaction sis-mum was heated at its reflux tmaturo for an miciitional

two hours. Afton- 1oolating the prmhwt in the m manner as described

in the provioua experimt and crystallizing it from ethanol n 6.80 g.,

o! manhunt-god Z-phorwlthiomme m obtainad Ihich melted at 1:24:39 C.

Preparation of Zd’hoxvl-S-bmmtticphma

Br

A two neck, 200 ml. round bottom flask was flttod with a mimoioul

Itirror and reflux wndmoar, contnlning n caloimn chlorido tub. tttachod

to the upper and at tho eondmar. A 10.0 3.. 0.0525 mole, quantity of





L7

2-phonylt‘aiofixmo was atomic-oi 1:: 5-3 ml. of dry carbon tot;'ac2:lor-ifio

and placed in the flock. A 1.1.12 3., (3.0523 cola, quantity of fl-brorxo-

mount-nice ml coded to tl-za awfuomrlt’hiop‘rnmo carbon totmc‘slorh‘c

lolntlon. Tho Iolution vac vignmusly oth'rcz‘z for a half him: at room

tnparltm-o and than it was hootod vith a heating mantel at its reflux

tangents“ for ten hours. The rosction mixture changoci from a 115;? at

yellow to rod And finally to a bromish red color. Succ 5:113:11“ cry: ..3.-

1139:! from the reaction mixture on two aides or the racction flask.

Imam brmddc gas was m‘olvoo from the reaction mixture dur1n3 t‘2..3

course of the reaction. The reaction mixture was coolcd in an ice bath

and the cryltallino mocinimlda was filtered from the carbon totracidorida

by annotating it on a Buckner tunnel. Th racclnimldo m washed- with

35 :11. of cold carbon totmchlorlcéo and this was combined with the

original film“. The carbon tatrachlorma solution was cacti in

contact with anhydrous nvagmsmm sulfatc. A 50 ml. modified Cloison

distillation flask was czpportcd on 3 atom bath and o. 50 m1. cropping

Mme]. m fitted in the top of tie Cloiem flask. The dricr} cache-n

tetrachloride solution was trmaforrcc‘i to the dropping mmcl and than

it no Olav]: added to the Cloiscn final: as the carbon totrcchlorifio

In unfilled. Tho mixture had a tem'imcy to foam during the distil-

lation. 11‘“! all of t‘m carbon tetrachloride solution had beam mica-'32

and most of tho carbon tetrachloride hot! beam distilled- from the

Chi-on flack, the appamma was evacuate-J to 2.0 an. E3. pressure and

$1110 tho diutilllng flask was being heated in a warm vats-3r bath fin

last traces of carbon totracidurioo more rc;.:ovcd. The recline in the
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1L3

flask co11£3.floo to c broanish gray coloreJ solid w loo he? a noltlng

rings of 79.330 0., wcia*6* l?.LS 3., which reprocgntcd a 115.3:

yiald of crude 2~pfienyl~§~broncthiopkcnc. rho Cruse Q-ph .yl-S-bromo~

thiophcac after {5'er roomtollimtiozm from ethanol. 3?...3 13.1 3.,

0.0513 mole, on 87.53 yield of 2-37‘P-orry1-6Jsronot13.033125216, wilting at;

BS.§-€5.0° G. The reported melting point for 2~phcn:1-54bromcthioyhono

10 85-86" C. (1.1), :mcparod by bromincting 2vhonylt¥3cphmc with

(2313:9333 bromide. Analyses for C105,5317 gov-c tho following results.

Celo‘dl C, 50.221 11,3523; 3, 13.4.1.-3 Br, 33.1.2. Foam: C, 53.2?)

F, 3.13) 3, 13.223 Br; 33.25.

Tho bromlnatim of Emhonylfizicyhmo with Rdwrotaoouccininldc was

repeated tflco 71th 113 {0110333313 variation!) in mtitlol o! recs-saute

and 11:39 of roaction. Th3 apparatus 1m: mantles]. to tho amiarotus

used to tho initial proporation.

A solution of 20.52 3., 0.123 mole, of 2-phonyl’a11oohcm (iocolvod

in 100 ml. or dry cmfim t-atrach10:31.15 3... placod in tho rosetioo flock

and to this, 22.8 3., 0.128mmlo, of H-bromsuccininidc was 36.363. The

mixture was stirrod for on}our and tan mfmutos at roan temporcturo

0nd than at its reflux tanpora‘ouro for five hours. Tho isolaticm of

tho product, on doccrib-od previously, 313111313 215.6 3., 0.3.1.1 mole, an

87.6% yield of 2~phauyl~5~bromoohiophono, melting at o,.§-o.Ooc.

The largest scale propxntion of 2-331'.om*l~5~bromott.iophone was

made using 57.0 3., 0.32 mole, of Z-pionylthiophonc dissolved in 3&6

ml. of dry cw‘oon totroch" 1.1.19. A ELL-i) ml". round bottom roactlon flan};

I

was [about-7.11.35? for tho 2.11.) 1:7 '. f1.131;. Tho 2131::myltédophono solution
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was placnd in the 5.7.7.373 ml. flag}, and $1.37 3., 0.32 27:91.73, of 340177.:73-‘20-

mac 1111:1160 was add-7x! to it... 12.3 reaction mixture was stirred for an

hour and n quarter at. room temp-graham and rum at its rsflux

mgramro for five hmt'.‘ . 753.3 17723.17 :‘.on muffin butmfi 61135177737771.15'

than t‘m previous one in that lf‘b‘fi‘ the retention mixture was hat-:78 to

its reflux fitperamra, the rats or raflux beca‘w so vignrano flat. the

berating mantel had to ha ramvod. l‘he mutton mirmra cmtinued to

reflux spontaneously for advert-.1 mimtes. The product was iaclated in

the usual mane): to yiald 88.19 3., 0.359 E3013, a 115.23 349161 of a

yellowish gray nolored era-7:20 matarlal. ”tar two racrystallizatians

from ethanol, decolcrlzing with charcoal during the first. crystalliza-

tion, a 62.18 3., 0.260 mole, 81.33”. yield of colorlmn 2-371:myl~5~

bromot‘ciog‘wna was obtained which melted at sang-7.75.0" c.

Prapnration or S-Phanyl-ozd-vmmphmthlol

 

A ans liter, tiara-as neck romai bottom flask was fitteé- with a raflux

com-2.3187317 Which had a calcium chloride tube fitted to the upper an}, a

mec2'2,anlcnl atlrrsr, and l '1“ tube containing a gas inlet tuba and

dropping fungal. The uneasmldad glass apparatus was driad for thrm

hours in an oven at 115° C. After the 0:73. rains was asswz-blmi, a stream

of nitmg ., dried by bubbling it thrwgh a concenwateai sulfuric 9.2.7.23.

tower, was slowly “apt fizrouggh the apparatus. A [”52 3., 0.1723 male,





(11121122124 of 1.237...2531:17.), 2.; ...-.7;. he... b.3327 3.271.); ..‘or a Lia; is: .1271 07.1.11 3‘7.

l-lo _ I! n ‘7.

1.1.; C. was lacs-7.7:: 1.7.77. 133.9 cm: 11.2.7.7: rumtisz) £177.35".7 7....113 12:7. :3
I

”mtg: m b94133? «zit Yin. L:...J fiwvuuss,.'LU U33 08.11313$13.1? L735?!"

91.t?) a Man burr-.317 £134.13 12.) 3.7.2:L's-:37 .3237 .mismrs that 231,331. 3:23.273

accurals;.96.. Hurting the) 37......3 7.1;;27-):L.-.“ 6.1,," 1117;173:317) was 81:32:11

passed tin-sag) E23 3;.-;7:.7:7.7atus. 1.37.227 1:.a 373221731333 was 72:.3013., 17.. :31.

of 903.132) (11713:. sti327 was a.33.: to t; .73 1’13...ma t777m177.. t.".3 3.7.7977“:

funnel. A 1.2.33 g., 0.13:; $22313, t;':.:a:;'t:'.t;,7 of 5..«£1.w.LJ7J."c."Us0.3.7....1.pawns

1:3: dissalvsd 1.7) 206 ...l. 053:.':73. 31.12.2717 3.15. plsmad 17.71 t3...) 3.77.27;7;.)th fuzm7.7.1.

mural 17.21.1111.tars cf this 3': 17:11:31 2:73:73 added to t'::3 £133.23.3.717;. Emmy

heated on a stem: bath. 2.137.777...) t3.) 13.43.32) 2723.5 st..;'-t:;:l, 5.3 3.31.33... by

I. contiguous rai'luz cf t‘z-e 07.23.3277 aim:- 7."171.: steam be...) Luci b3-2:. 17:.2:27.73 ,

2550 ml. of dry 3.37.32: were as: 1.3;: to 3.23 1732.37.22.33 513.72.: 33:21:33.3...

vimfinal-.37. Th3 ether 67727111713317: of Salami-24.217.37.77 7:.-.i:77: was 37.03::

81931;)! to ti; 3 3.1277173: 371373.50113327‘31273 at 3 2732.3 8735513137)“: to Miami):

a gwtls reflux of the 31723317. 5.21 2:27.211: 1.777..3 raga5.17371 to 3.2:: 17.3.73 3:27.217

aviation of 5-7777.071,7lu’7-?77~o7.ot3.5..2;7..:n... 31’an 77.737.33-517: 3.7.3.373 was 21331.34:

at its ruflnx tamer-3:23:73 for an 3:5...Zitional hour. 15.7.7... . t..3 3..-3:27.32.12.77537

ttlrrer m stag-sped an 0113,77 {.123233 auttled to “:3 bottom of the rwctlon

flank, from the lig§2t 37731107.: 3013:7327: reaction 3223:3333. The drawing

{tame}. m replaced: by a pawnat 3:13;:”7-".cm (faxiica, maize) by ccxmectlng two

stamiard tagered intur ;'.:):':.nts 1:73.77 a rubbar 1‘; L127. .737; of £713 33.7373 :3 313-7237127317

and. attacfiag 57.3 37-1. atmdarfi tapered. 17.67727}: 1707' 2.3. be ttom 1’1.7777}: on one

smam join . The: other 3mm: assist was 33.3333 5:. the neck 31’

the rasctlon flask. A 5.73 5., 0.1.. 327.313, 0.7.2.7327}.3.22:; of {17777 7,3923 3173'.





sulfa": was pm‘mca in tin I: 2.3... £18.32. 2'13 calf-J: 7:33 3..:"..3 2.1;; 3:? to

tha 315:.er reactim :'.Lflwo at. a 1""m "12's.: p-a3.1-:1 a. 3":le 3.13:.

of ’:....» atinr. The a.;-<~.i.mn. 0:. £23 3.11:4? Mix-41..*a ' £13511 3.1.1393

Nona: as

The last awn; 5.11:4: in t‘ra “3:323: ......011 ...-.333: was 1:332:73 into

tits rnaztisn mixture with La; 231.. at: atlas. A may: y Liz-:1:razipttnta,

flint ...;5. not appear to b: in: 5.3.1331“. Ia:and wan t‘:o 3123...“?- was

safari to 1.5.3 reaction mantra. is: 911333.! faction :'.izctzrs was twat-ad

at. its reflux Mayra-1:": far twanty 231311453: 8.15 1.1.6:: enslai. 1'43

sp'mratus was a»:07:13:32: and set as ...25 fcr an hour. ?-n martian {3.3.3};

was their. packed 5:; ice v.3 1:‘r2; 2.11. eraH h.~¥1’0x..‘:u."<>ric acil was 0.11:1

to t‘s .45»er*y‘ r:_s-actJn ”’1 int, uTrua“. t: 3 “to—"FA—u“, fI=L'.;1;1. r‘“' brill“

precipitst-s which had far-sci 6.2;. 3t: r3...)3.12m mm min;var}. £392“. the

mantle. mixture or. a flat-12d filiar. ”3's ya'l.ow 33x5. flats. .3

rem; 8*»...9“123111‘1‘3: s cyclsfiaxam at15.21:]. mixture: to 3'5913 10.1.1.- 3. 0f

mtmial. £53th 15:9- mm-ztcllizatiana 13m (2311-33;exam t:is ranmfirnl

nit-31 at 1L3-l‘.i.° C. his was 1a ._.m- 53:91.11 ta he Sephestl-Q-‘fifimy’l-

disulflde or the (finger cf f-f-I"3191-2-931035;731:21' 5.0 . ."'33 rated“). was

er-nd in a 61:11:; pistol at. 3.5 m. 1.35 at. tho 125313611:.1133 of rcrlu;:1..ng

s.'.me Laelti...“‘m snaLrsis f3:- caflrsa, !‘Q"'.;‘.“O;’3n and unmar $95.61 the

fomnmg rs:wlu. Analysis for Eng-'34”... Calc'dd .52 .75; ET, 3.673

8, 33.52. Fwnh C, 513.97} "'3 3.933 3, 33.3. . TinJIil*-"ata, from

which the yallov prmipitata had bear: char-$394, m3 t'mxafzrrai to a

s-txgm'ab ry farm-'91 mad the cquwus ‘95 saw was sqmratsd from 13-43 awe-rm].

phase. 12.»! aquacu- phasa was 93%;»...tar-:5 with firrec, 33:3 .01.!“pn.-1°tiom of

at).a: and t‘. an co:..1.1nc.-£: vim 11.3 origmal 9th.: partisan an: .: -mttu
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15-2

with threa, 30 ml. portions of 6 ll Minn ray-fireman eolutim. The

confined alkaline ”tracts ms acidifhd with 116 m1. of 6 91 Afro-

chlo-rtc acid aeration. faring the acidification of tho carbimsd 50:31:23

hydroxide extract-s a yellow merely-imam femad. T229 yellow pracipitem

was filtered from that laid solution and washed with smart-11 porting: of

cold mtar. The crime (Fry pracigzitat‘a mlth at 753-1350 C. as detarmiusd

on a melting; point block. T329 yellm: precipitaie was initially soluble

in methyl 3.109%]. but on continuefi heating a yellow precipitate crystal-

11nd from 00121151021. Aftar this mun-in]. was cryshllized frog a methyl

alcohcl cyclohmzma soluticn three: times and dried in a vacuum piste-1

at the reflux: tamperi’cura of ethanol a material was detained flmt

melted at. 13.3.5-LE;° C. hydra-xi melting point of this what-mesa with

the 01'1ng yellow laud obtain-m! from ma initial reaction described

above gem no dapresaion in melting point. Amaranth tim- fi—plm'xyl-Z-

fidoplmneth 101 oxidized to the (iisulfiua or (intern-ad during the

recrystallization procafiura. A 19.72 3., 0.152 mole, 52 .11}?! yield of

Sup?gam'l-z’ctzziOpEmnothiol was obtained when a correction in ma for

the previously isolated Swizmgfl-aofiziamrl diamh‘icia. mmmtal analy-

811 for ma recrystallized mtm'ial gave in» following results! Calc'ri.

for Cmfins‘: C, 62.79; IE, 3.6“); :3, 53.32. Foam: C, 62.1.5?’ If, 3.5334;

3, 33.29.





A tum-.3 Liar. three main ilwx was mm with :3 11:13qu comma-er

ooutais’m‘sg a Galena c1 auras tine «is the top, Q maimicu stirrer,

In: a. "1’” tube “mum-x; . an mlat tum and t 5w all. drappmg funnel.

All 73.3.35 arts of .3 agmum tiara driau' for twelve hours in an oven5

-J3 ._.. - . Q‘ - -q ~‘_.1- Q'v: _. ~ - - ‘--n

at 1.2,, u. an that ans-.mulw u.-L-&¢3 not. hl'ta‘figfln gas, wine by Dilofllllig

it .'..L'au.L a con; ..Jtrzswd 5.11“»; Gala tun... , m alouly su.wt throng?»

ti3 upper:rat-.15. A 25.5 3., 1.3.4 salsa, (gum-tit}; a: manila, mica had

* -¢ ‘ ~ - .H . ‘ ~1 g m - a

gar-Inna; 1:33;: cause. for 1.; ileum in an 0.1:}; at .‘...‘w 9., m 9.1.3639 m

tho flash. “I a Lauh}: :quin 1.4;}..."‘wt wlatura La unusual and1» a

mtg;5.1.3 3.123111“;:fi “3;6 CMDWLLB‘J hu;a§£ “it.“ . iii-“1.1333 Dian-1U}. “1.5.5.3

dz“! nlbrvflm UN! 5013’ [hurt {...-“mm the :'sm'a.uua. A 84.0w “Nazi mi
- u n t a D'

(31:, Intrown VHS panda; ‘LLLL'au‘j. tin mfg-.'.. aims Liu'iiig the antlre (go-arm

of 1...: arggrltmn’a. £23.? 1.1.: aging-9&3 2m; 0001.»; to mam Wap-uuume,

award Myers of L. '3' star and 10 g. of freatsly uia'tillad my].

bro. :1.-.13 wurva all-la.“ to tha $13.33.: by mmaw of a.» crappmg furnwl.

A restate;m Lax.utsly emf-M as was in:.'.-Lama by tr: :3 ruilm:mg u’.‘ wr

and tie.) quaaranca of a grqymh pmaLar out in the Gaza: solvamt.

A 1.3.!) ml. (11.13;?th of sauna an; etuar, was 9.43;} to the awn

A 2.3.35: 55., 1.09 5.013, qwxul'by of L‘s-@3253; (Listlllmi 2,5:7-(lerouctido-

ping-.13 dissolu'm; in ...-u :5... 03 6355.1 was 3,:.;'.‘-.--d slowly to t..e vi;_{u:'ozm1y
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CW reaction mixture from the trapping funnel. .’i'hs 2,5-ctihromo

filfiophm van added gt a rate «Efficient to pro-dug. a math reflux of

tho aflzar, which required- an hm and ten minutes. ”the reaction mixture,

thick. at this point. m In light brown in color, an stirred tor an

wifimnl half hour at. its raflm: mapamtm. than the mimxical

flirts: m stopped a brown oily 1W anti-ad in tin. bottom of tin:

reaction metal. This raw-rial m comma: to be Shmmévfidimyl- ~

nag-”main brand: and m magmas: reacted with mmhmo without

further isolation.

Tho Preparation of S-firom-E-(l'myclohaxanclyl) miopheno

 

The apparatus just described 1n.tha preview pmparatian was employed

in the garment. synthesis“ The Sibmm-é-uhiwmmesium browse, pm.

pared prmiously and tter-3'3- m a 115.th “mayhem wa- cooled to 0° c.

by bra-mung ‘L’xe reaction flash in an ice bath.“ A 107.95 3., 1.18 210103,

“may cf hyclohacmona, mien had been dried in contact with armyjmua

3mm sulfata and distilled, m" din-aim: in Lao ml. or dry ether

and placed in tho drapping fumai. Tm cyclohmcmns collation mu IL3L’EGd

slowly to the stirred Grimm-d tea-3.3mm over t thirty manta pariod tearing

which. @1259 flu mast-15m nirtm‘o tumor! yellow and a large mmmt of a

yellow precipflmto format}. After the ketona had. been wdod 122:9 stirred
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reaction mm was heated at its reflux taxparaWa for an additiorml

m: hour. After cooling the reaction aim" 5CD ml. of 6 H hydro-

chloria mm m slowly added to it follow by hen ml. or inter.

morwummmtnmfmd hamstoryfmmalum the

other by» was mated, washed lit}: 166 m1. tutor, and dried in con-

“at with WW! amenity: wlfate, TheW“33390 was filtered

from the ethane]. common cm: the mm“ is warm Go a éiatilo

um Impartial. the other was dutillad from thin solution on a

“on hath. Th0 uniting 65.1: routine, amines-ed to be and. S-brano-

2-(1'-eyv.lohmlyl) thiolafm, m not W106 mm» but us and

directly in the am premium.

Preparation of E-Elrom-Q—(l'ccyclohwzwl) fidepham

 

A ta liter, tin-as me}: flag}: was fitted with a reflux conc'ensar

and machmical stirrer and mppcrtcd in a heating mantel, The cmfo

S-t-mm-Z—(l'-c;mlohaxew1)t :33.“ 22:, 1:205:13 prnpam’oion is éznscribnfi

in the premium wzpaztnezzt, mm tmmfermz! to tha two litar reaction

flask. A 10-0 3. qumtifcr of oxalic acid was diamlvad in 3% ml. of

hot water and the acid Solution m poured into the rnaction flank,

I?» vigrr-ously curred reaction nfixture ms haatad at its reflux

tmparatara for m hmr. The reaction 3:113:er was coolaci, trmsrwrnd
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ms

to a separator-y tmml, and the orgmio phase as lopmtwf. It ms

was: with two, 100 ml. portions or water and than c‘fried in contact

trite: mm: ngnanm sulfate. Tho Mgmilm mutate m filtarm:

from tho solution and the filtrate; was {antiquated using I one foot

mt. jacketed Vim com. in 13.949 3., fax-em, boiling between

w~1sfs° c./3.7-h.5 m. 12g. , was discarded. nu fraction boiling at

155-155" C./3.5 In. Hg. which solidified on cooling Ill collected.

It immmtod to 117.35 3., 0.1533 mole, mick m I h8.3;€ yield of

fibrous-241' myolchmcanylkhioph—mo bums an the mount of 2,S-dinromo-

thiophmo men. The Sobrono-z-(l'unyclomwlnhiophm melted our

tn. mg. 33.5-35.1“ 0. Elemental min for 013%!“th gave the

fondling result... WM“ 0, 1:53.39) H, 13.55; 8, 13.181 Br, 32.87.

round: 6, 19.32; H, ham 3, 13.03; Br, 33.08.

Attmptad Dahydrogmtion of S-arom-z-(l'ccyclohexwl)

fiziophm to form flflrom-Svphuvlfiliophma »

A 250 1:11. mm: was fitted with n reflux condenser and immar!

Ln an 01.1 bath whose Wimmro was controllad by he blade hasten.

. A 500 mtt b13130 heater was controlled by a 'Pmrltat' and t 325 watt

heater was controlled by a them-mount. The “PM? control was

used to ram tho bath tmramrc to Imam: 5° c. or the desired

unparam aid tho thermontafi nu ma obtain $215 :35de temperatur

by mmidnng thmaddltionfi heat. needed. A 10- g., 0.0m 13919,

quantity of 5-bmm-2-(1'mnlohaxwlfihiophuno and I 3.02 3.,

0.0933 mole, quantity of sulfur ware placed in the flask and thoroughly

mixed. when the bath WW9 reached 176° 0. there we a rapid





evolution a: tuna. Tho mm gov. I positive toot for wide; with

32015me lead Icotam paper. This positivo load acetato teat

woos-.1311 m be much slower than in the proviso: doivdrogonation wai-

mnu, however, the evolution of gas“ was met: more rapid. The mm.

had In irritating odor similar to I hydrohalifio, unaware, they were

tested for new, and it was found that blue litm- roadily turned rod

than hold some the oomiansor. The temperature of the bath was raised

to 230° c. and kept there for tun ma. a quarts: hours. The tongum‘amro

Ian than rain-ax! to 215° c. tor In additional two and a quarter hours.

At the and of 1532le um, Ivan thmgh tho load Icon“ test am still

positive, tho reaction nixturo m cooled to roan mmmro. A 60

ml. quantity or buxom m wood Ind tho mm. was filtered through

I Buchnm' filter to MI I call mi. of loud lantern]. from téao

Iolutionf ThI tun-.5 an Item distillad which wad tho human

and only I mull mt, leu than 0.5 8-; of I tutorial which oolidii‘ied

on cooling to Ipproadmtoly 10°C. A largo mount of tarry residue

minor] in tho max: Ind could not I» Item's diatillod. me raportaci

mlting point of 2-br‘omo-S-phom'lfloio'gmono 1a 85-85° 9. (L1) m2 it

in Item distillablo. I: In? 2-bromo-5-phenyltiziophmo was form-3o: in

the Inm- dom'érogonation motion it w mob loss than 0.5 3. Eco

material in tho dehydrogenation reaction was not lnveotigatod further.





hmtion ct S-(l’Cyclchum'lfie-thimylmgnosm

{memos and Its Eleactim with Lultur

 

.1 {:'.-mo litor, flax-co coo}: round bottom flask was mom wits. s.

taxz‘aiical stirrer, I emf-once: contoini. ; I calcium caloric-'13 Crying

tifuo and I "I" sicfs cm. tubs carrying I 3.12: 1.11221. tubs sci-.1 ."I‘nging

fouml. The unooocszloz‘: gloss noparatus was dried overnight in an oven

at llefa'o C. A 9.3.3; 3., 0.3333 tools, qzmntity or :mfiom'm tunings.

which had boom. (3; too for I day ill an oven at 1.1530 6., was placod in the

roaction flask. 3.31113 nitrogm, oriod by bubbling it through I

concontrctcd mlfurio acid drying tower, was slowly swept through tho

apparams, “rm lattm' was cautiously f“- cod with I Bunson burns:- to

drive out «my moisture tI'aot may havo collootad in the apparatus tor

it had boss assembled. “tar mac appoi'otus had cools-:1 BS‘Olml. of dry

; other was added to the reaction £19.st by moons of tho dropping tunnel.

Dry nitrogcn ms slowly swzpt through tho apparatus continuously to

prov-amt ID from tutoring the smarotaas. A 10 g., 0.621 mole quantity

of oth‘orooifis, was stride-:1 to tho ct‘nor and. magnolia comings Ind

stirs-9d vigoroocly until t‘rrzs Grimm-d reaction was initic'too. An 85.22

3., 0.3373 molc, mmntity of S-(l'wyolof-z-Jxmyl)~2-brozoothlophmc was

dissolved in 5C0 :11. of dry otfior and added during In hour, to the

vigorously Itirrod motion mixture through t'2s dropping funnel.

The reaction mixture tumod I brownish yellow color. The reaction

mixture was stirred Ind hosted It its reflux ts'oom'cwrs for In hour
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I31 fortu- nirmtml. khan ma stirrer was Itcp‘pofi I alllow brown oil

fanned on the bottom of tho rmtion flack. Tho dropping; Mal was

replaced with I power Mifion tube prepared- from tun :1.-oc- inmu'

Itmnim taper Joints connected by I six inch length of mbbor tubing.

on. stamiard tapm‘ joint was connected to the reaction flock and the

other was fitted to I 50 I11. roam: bottos flak. A 13.0 a... 0.1.3!) mole,

qmuw or war, dried by ceam‘catmg one pzmphoru promos. m

I mums oooiccator for two cars, was placed in the 50 :31. flwo. the

sulfur was cox-1&3, during I fifteen Bimbo ported. to the ItL‘Tfl-fii

reaction fixture in tall portion It I «to utilelmt to maintam the

other It its “£11m memo. tho no traces of ulnar flora uni-red

into the rwtion mixture with 5G ml. of dry other. 15::- reaction mixture

was stirred and hated It its reflux Whirl for a sodium hour

Itmioh time Mun-Ibrightyollo'mcom. msrmuumsk no

pmodmmicebath Ind 20:: n1. 01’6le Iota ”Intimates

placed in I dropping Mel Ina-.3 the lItt-ar HI! fitted in tho Imam.

in plan. or the own-m Itic‘lium tube. Tho acid solution was coded drop-

viu to tho sun-so rescticm mix-time. A bright yIllow procipitoto

famed mommy. A 1'00 :31. quantity of tutor ms stifled m tho so-

action mixturo and the yellow precipitato m filter-ad from the othe‘arsal

and moons solution- with I flntod filter. Tho ysllml precipitate was

oligitly oolublc in other czar?- imsolnhls in 10,1; andint: harmonica.

ma other photo of tho rocctim mixture was I bright yellow color, moi-r

outing it as saturated with the yellow precipiuta. Tins Igneous Icid

pins as sopmtoc‘ from the star phase in I Iopantcry funnel.





Tia-3 cqcocuo pit-Jase was attracted vim-z twee, 5.0 m1. portions of ooze:-

“if! the othor :2th mac combing: with us orighw-l ofi-ror phase.

2.3 otivr plazas was attractor: with firm, 130 ml. portions of 3.9::

potassium rmiroxioo solution. Tho cominod potaacm fair-oxide solo-

time worn 8:13.3in with 6 l‘.’ hyairochloric 3613. 33:3; brawn oil

tamed. Tho oil was extracted free: 122.9 aqueous macro with cures,

12'2".) rel. portions of ctitar and tho continefi Miter coatmcts woo Crim

Overnight in contact with ailmiroua compassion m ."eto mic: I nitrogm

Itszospimrs to prevent air oxiietion. The «straw was ciiatillod firm: tics

crude product using I mdii‘ic-d (liaison 83:11 micro distillation flask.

The: rosiziuo was fractionated coin-v tho was distillation apparatus.

A traction boning It 133.c" c./2.2 m. fig. we collected. I. 23.3.6 3.,

0.13 tools, 36.51;! yield of S-(l'mvolohaxam'l) -2-t::iop:.omt:iol ms

Gounod. in analysis was mt mode on this pro-duct because of its

instability. An infra-era-zfi spectra cos (Eatery-Jamaal, sinking that I

flulfr‘syjryl group was present inioaoax’ by In almorimion bowl It 3 .35 fl.

All attsrzpts to prayers I 2,1.«v-iliritroymm'l sulflio dar'itrativo of tho

prcwct failed to yield I cm'stcllins dcrintiva.

Tim :'.-313.03 prankyitata mic?) m: formozi Khan tho Grigxwd vacation

minim?!» was tycooolymozi was purifiol. ‘l'lro cruis yellow precipimto

melted in the raw. 123-13o" c. on a suiting point block. M‘tar

ro-ozt'stgillizing tszo mat-twin; twico from iocprcpyl alcohol am} cross from

mficnol I mtarial mlting at 133-133 C. was obtained. Tie-3 olswsontal

analysis for 33(13'333. 3mm: Cam’oJ C, 51.34;?) IE, 5.1:?) 3, 32.8}.

f .

I

IFume?! C, 51.23; H, 5.673 3, 32.36. ’i‘lzo ctiaor portion of the {1:1ng
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"action mixture was evaporated to err-mass on a tat-93:2 bath $9 39191::

12.30 g. of ammo S-(lh-c'clo‘: .9.ar:;,rl)-a~tz»--.g1. ciazxififie. A 130921.739

OI cu material was racryskdlizaé from isolaropyl alccE;ol my}. 13; 3mm

. {in was “lung point as the or .._;inal prscipitate. 1. 19:1wa awning

paint. cf mi: mun-in]. with we original precipitata sigowr no me 99.3531011.

The S-(l'mmluflme-Z-taimvl dimlficle) um: warhead with litisim

Minna hydridc, a! show: in the Subsequent pragmration, for fur'timr

proof of it. ltruc mm.

1....t-i'in?! Alu-fimxza‘fyr.‘91.:‘79 fi'v‘uctflnn of.“ 5-(1'439910‘93:39:73.)-

2 ~tiz'11'3zy'l 1 15111116 9

A one litur,‘ .z.99:) 119.927»: {19.37: was f1 2.: :1 with a rafl;_1:z: comiensnr,

mechanical stir-9w and (990991119 final. T119 1192931999“ad 53.9.99 an?991,193

val, c’friad avearn...»:':t in an oven at 119° C. before assert-Minty A ".73 3.,

0.01335 1101., quantity of 131.713.11.22 9199599192: ivyfirifia was 1‘11:933: r'fltm'i in

acaremlly 6.91.9d mrmr 11.4: 99 a 91.2-99.9. of dry n1t99java, by p19.91.17:; tw

mortar under an 1mertod 9.19.2191, which was connect-9:1 to a 9.9:; 1211.99.99:

”urea. Th. £139,139 {31194191 111395319: 9131;921:919. 7139979159 was 121139991 1.9. a

litar reaction flan: and ?0 9.1. of CW at0:.- “993 r.59911.0 t9 r999t":on

fink. The lithium 933.15.199.39 99919197 . 9.1- 9.1921999 99.9 5:12:99": 9t. its

reflux Warming for fiftem 1919:1193 to dissolve tit-3 111711119: 919.191.199.91

hyfir‘lfie. A 6.C; 3., 0.6153 9319, Qtfin+itjjr of E-(l' ~73919‘-9~~3923¢1)~47-

thimtd éimlfiée was (7.133.919.9423 in 200 m1. of (3:7 eff-Na”: 9.92:1 3519.99.51 1.21

the dumping mrmcl. T720 ether solution of f‘(l"¢f'€lflf?€ffifi?1)~20

t?“lewd dimlfc‘'9 was 9:69.11 cmmdm t-o 1::.9 vimrmmly 9+. 199041 119:9ehm





Illusimlm hydride at A 2‘th 1.1311: hat to maintain the reactim mLatura

at it. reflux txgreraturo without mammal heatiflg. lawn all the

5-(1'cyclohexemrl)-2-thieny1 a’imlfi-fia hm: haen ”tied, the rascals!)

mixture was oth'roufi and heated at. it: raffle: tarrperam‘a for an midi-

ticnal hour and. a (patter. T33 reaction mixtura was cooled in an ice

bath and 50 ml. of mtézr were slowly added to (59$th any mccaas lithium

tlumimzra hycrlge. Tho reaction mixture was tuon poured into 1&0 ml. of

vigorously stirred 6 ll hvfiroc?~lorlo acid. The mention mixture was

transfened to. I separator-y rmal and the aqueous phase was s'apnratad

from the ether pkmaa. The aqxeoua phase was extracted with three, 56;:

n1. portions of eater and the atzur m-:tracto were ch-lnud with the

oril'vinal othar pm.” and extract-ad with three, 25 ml. portions of 11:1:

potassium mtfmt’o salutim. T59 combines} aqueous potassium hydroxide

extracts ms acifiifled with 6 E hgairoci'xloric acid, mar-wpon a brown

011 formed in the acidified aqueous mains-u. The all m utmctmi from

the aqueous solution with tune, 50 ml. portions or other and the cou-

izmc‘ cuter extracts Hero (triad in contact with animlrous maximum

luli‘au under an mmpmm of 31:12-ng. Tim other ml distilled from

tit-a swarm uclution using I. 33:11 mien: modified (11.112911 distillation

ammratua and a sample was “fit [rm £93 :'ng resign. for an

unit's-fired 11131311.. 79:26 titre-trad spectrum contained an absorption

bani at. 3.96 p indicating a calfwdm'l group was present. The residue

was not fractional]: distillao in cum" to premt either timrml do-

cuvgroaiti or air extant-Lon. All stigma to gar-mare O 2,1;m21111t1‘0‘

phenyl 'lflcio ciarlvatlva treat the residue fallad to give a crya'mlllna

martial o
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Preparatian (21' {51:1 ‘5113313m013m (-5.1)

U‘Ef‘i' (‘1‘! :"fi‘f‘fl
.- J‘ ..3!.- . a-=.~ug$rmaa

.
5 '5' '
4

.
.
-

(
f

J '
3

, cm 1132!: mum hot.tea flask was tittad with a raflux

mafia-:33: carz'tzg an a‘*~~“::2 cald'n chlarlr‘a érraag tube. A L;;*.,.2

5., 5.33 mlas, qaa..tf-fiy of $211031.'cclin mu‘ ma diseralvad in 02.3

liter, 7?. 2 3., 17.1 molars, ci' absalnu e”;41ml contained in 1213 {La-ac.

A 1.1;- g., (parst‘lty of caramstratud sulfuric acid was carefully Ulrika! to

the: Liegglycolha acid Goldman. The rmst‘ian 2:.1xture was 1: 09% at its:

raflax t-.3‘.1;.u3ra"2.21:"'3 for 915‘. t. 3:01:39 am: than set aside: at room muzgarawra

2:: tan 222,78. The :flxtare was poured. into u tardy liter baakar and

if: 3.33 it was awn-«5’s, msz-tyéma amiuvs camonata um «idem in portions

until carbon dioxide evolution had ems-296.. After the: caiditim of 00le

cza'bcmto hat: baa-3n ccnpletac, a litar of anhyt'waa Quasar was added to

the ads-$1M to precipitam he @22ch 806mm carbcmte, and 69233.22...

Elijah) 3mm 2.2.3 6‘5.3'1 t-PiOg-lycolatsa m:..ch was 30121219 in the; slac’wli

alution. 111:2 {:'.-‘aifipifi‘fita we collect: on a 23:25:-.::-ar fur-.2261 3.22:? Hz... ad

with edua.“ amt. um cabin. wit: t:- 3 32'1de flltrata. The fill-mats

was trmai‘crrad to a :‘isiillaiim afgamtaa «1221339.: with a 0:23 {out

twatP"..3L‘I "rin'."-.¥L1Y.COZ‘..' 2:2. 1".i9 Pa},2.I" p”-“'6 cf 5.1? «star art-15 I‘szgcsti'ef;

b3 21.1:..llau..n an a at»255-: bath at atm“whale prcsmzm and tea ram“..ndar

at 54.} 2.:—.‘.. Fig. and a. ts:.-.q=a:~f.....a 01 3.33 C. Tim r:si.‘m was sic; 331.31! to

vacant: {11.51.11iii ':11 £21;“£3: :2- ff‘aht on 1:. 1.1112,; at ’31"3° C ./..2.'3' 3222.. fig.

.~--- ,‘ _,_ _ ‘ ..-1 *'
Uta; €L21Wt23/Q. raid. 2"“;F'I‘Smlu3d 8 l,2.:} 80’ 2.:); £131.38, Si,.£,b





of :fi.‘.‘l t...c...;..33.a.... Tia fias‘racfura 1.35.2.2: cf ‘.3 precast mg,

C I O 5

213°C) ' 1- 1.1.3? . The r3302: 3.: $32.13;; point 51‘ ct." 3'1 t...’. Huh”

1. 1:7 ENE-‘3 C ./t‘...:‘:QB' .1519 priéfiflnrfi (?f) o

n‘

7243 praparation of erg-'1 t;..105l;.m-.;lai.a was rr:-;.~-mt~3a:1 12812:; u ur

access ci‘ a...anal. The lama experiaazul prccaxim‘a was $131,132.31.

A L,."*€".Ol 5.3., £7.33 moles, (gamma 01' txloglyaollc acid, 237'.) :30: 11.3

15101715, 3 liters, of absoluta ammo]. as)... 113 .5 3., 1.13- 3:03.123, c:

8011..”Yl.t.£tm1 5:13.322:-ic acid wars used in t- o flatmaia. $2.0 reaction

122.3.“tare. me 1:25.: at its rafhlx waggeratdra for 01.35:. Mara and aims.~

con-11.11:; it was neutralize; with a 1.3.; 3., 1.3.3 52.12109, ,ar. city of

wig-Cream Emilia-carbonate. A {3M3 11%.;1; gaunt}.‘:.}? of“ a31:;,r."'t'«3us nt‘xe:

was used to frasifiitata 2.:-.6 salts. 71a ramimiar of ta) 1393.52-51.03: of

En profiuct ...-.3 carria. out an Cemri‘nad aha-are. Th3 fraction Emilia;

at”m’mo C ./19 m. Fg. m colloozw as txz‘oduct (mu rwwaamu... a,

1.23.?! g., 3.53 2:201:13, 63$. 31.1.5: 01‘ 322,71 £43.51.5ch“me. Its x'ui‘ractivo

o C ‘ .'

1:15.22 was r.” ' 0 1.1571.
..i

Fragmatian o! .115th 3.123.131]wa

c3255.: :.c;-;;::,L;r..zaacz..x:;:ac .1,

A firm 11290}: , hr.» liter flask ma fitted with a stirrar, a ”flux

can:‘.-:33? aid-31. calcia‘: calorific tube, 312‘ "1" 133.39, canmink-:3 3 than-

2301313.: m! a"C? :11.draw“.23 animal. A 57.5 3., 2.5 salsa, mmtity

of 331.52.92.29 max9-} “to a Lita: cf (1.360111% eta-anal canfainmi in the

was: Elm flask at. a rats mfflcimt to 1232:; fin alao’ml at 12.: reflux

1.55.2;- raturu. litm‘ preparing and main": he sodium etfgciafir’o solution,hum-LL“





1‘ pd

1” »

I 313 3., 2.5 320193, qua-32%.’.}; c! 11:31 1.5.3.95;“36131.;~13 was ray! .13 c.-

m 11'. E114.a it. was Vigz‘filédi1:; stirre‘i. A 3..? 5., 2.35 3:21:43, .‘.:‘Ttiiy

of «1:351 snowmen-"... was 31:52:93, we: a 0113 hear prim, frcm t:-

dropping fume}. t1) the atz'uvwc‘s 903. 3.1111 61'; ..3’1 {1135232013122 misfits-.1 at

4 rate which kept t.» “action tagm fun helm DC. .9. 1:119.) 353;:-

cipitaia of 521.14: ciloriga 1:713:31; 35‘". t:3 11731511 11 i5.t.-m cf

GL‘“3'1 c-.1001.54 at». ..:-1..;.‘;.-«.°:‘ {no 1...1..;";.;.:=-.1 01' {.11. 634131 c‘ .1 1* .1213

bani ba‘m oaswlutrszi fiat stirred ranchlon mixturfl was 2.11311. 13% its 122.141.

txwem‘aro is: 4 half 1.011;, t.an it. ms c0013.": 1:1 an ice 1.5.1.3., 53:.) a.

lit-1r of other mm 42119211 to it to u.Image: 11.9 3* 111111112: (:1 511:: 12.1.11

cE-Llorido. 1211; 94:31:31 chlorifa was flit-1‘63; h*c»::1 L’zs rmm‘izlon .1171we

on a Duel-mar mnnal end 11mm on that 111me titt- urea, 1‘40 :21. pardons

of et‘mr. A one foot ”fiestas comm: Vim: 301mm, was used to

frmtionatr the distillate. Tue «11.11%? m rm; by distillation on

4 sis-.111 bath at nfimsfimfic presume and than at ruined pmamwa,

obtained Lit}! a water 3&371rator.'fha ruidua m3 fragments-1:. tax; the

fraction boiling ai‘. 11,-115‘: C./1.5-‘- mm. fig. um collacwzi. A 333.3} g.,

13:33 13512313, 7"."._;)2 3191:. of 111-31.:131 11314411.}:1301 1.315 m obta’dud 111110

0 ,

had I. miractin 12:92: or 2130” " . 1.11311. The ragmrtm 12011122,;

3.3131 c: 12.3«:31 1:»1oc131:31:11.1.» 1; 237-39 .2. (7:7).

7...; 33:11.2 21.1513 of ($1111.31 t2 3.011133%};114 was re.mated on a my»?

kale. 4L: ma 5., 3.33 11:33.05, (3de er M41411, 3.3.3 1.1. or $331313

111.114., 1.23.83 .3.;3 mice, a: 3111,11 Czicfiv‘cohta, an: 4.32.1.1 5..

3.5,} 13431013, of etfiol c.1lorometcte Vera used in than lac-301211 pragmatism.

1'91: €21;st of an hour was rag. U617 to 13er t1.» atfiyl ci'llamuccz‘u: L4 3:1?



 

'
9



the reaction nurture m heated gt it! reflux ergmro for an hour

Ind ten nir‘mtao. Tm cruéa proéuct was 51°“thth and the fraction

boiling ut n7-119° (.3./2.0 In. fig. m collected 1:214:23 mounted to

1196 .7 2.. 2.31 mm, c 68.65 yum of diathyl tziofliglyoelato. It hag!

o

a refractive influx of 113° '3' II 1.11%.

Preparaion of t‘a I 1306 111333.11. of 2,5«1iambomethow~

.,,b'LLW101:none (35A?)

«- . o
, fia ‘ 1 “in

CI‘31"333088 .grLCXé-Ifa

A f1" liter, tme use}: ronnz‘ howho: flask was f1tad witi: a

mechanical Itirmr, I reflux comianam‘ containing a calcizm cum-mo

vibe, and: a "I” tube containing a dropping mane]. and I timrmmtar

“Erich mmcied inta the five liter reaction flask. 1 solution of

”£11m methoxizia was prepared by allowing 115 5., S .0 moles, of 00:21am

to react with LG} m1. of absclnta methanol in the five 111.431. flask.

The w'fhm ms 536m to tag mitt-mm]. at a rate wmimt to limp the

methanol at its rail-1: tmemtui . Aftar all of tho noziium hm

reacted with the matimol, the solution m ccolad to 5° C. in an ice

bath. A palatial: containing 235.0 3., 2.5 220138, a: draw-23*]. oxalate

and. 396.5 3., 1.92 who, of 6119152131 fiiiodiglycolata in 1.5 liter: of

absolute methanol was max-ad. 15210 golntion as added mpviso from

tit-o (impping flannel to use stirred waif-m: mthixia solution during a

per-Led or two hours. The reactian tezmramrn was kept below 1u° c.
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12.7 1

During the first mortar hour of tie macaw, the roaction 211nm

booms bright yellow in color 13:1 the roller 122301211310 omen»: salt

of 2,5-61oorbomothom3,bqiifiyfirowtgiiophono hogan to precipitate.

“tor all or the roactanto had been mid-oi: to the flash the stirred

reaction We was kept at its reflux tomoroturo for whom and a

half 1nd him it no: not aside: womigfizt. The z'gisotimt 111::er m

ooolod to 0° C. in an loo bath and the yollow colored soc-111m salt m

1‘11th from the mot-zonal solution on a frittod gloss film:- by a

"manor-mm with a inter upirator. The yollov colt m Woo

from tho filter and whoa with 530 3311. of com absolute methanol and

man filter-22d again. The cruéo mtwial was air fined for a ciay and

than gimme! to a fine power. It £2.me to 62.1.3 3., 2.2-5 melon, a

3; yield of tho crud-o éiaoiiima salt 01' 2,5~dicarbo:ootfiio:Qr-3,h<ii-

hydrox31; dophone .

Tho preparation or this profiuct m ropoatod 113111;; different

qimntitiol of mutants am a {mm-em reaction time. The amorous

and procedure followed tor. tho am a (3er above. A 167.0 5.,

7.25 moles, 'qumuty of ”(1111.11 mo mm to react in 15:31) :11. of

(buolnto methanol. A 1490 3., 2.353 who, quantity of d1otégzyl thiodin

glycohto and 3.21; 3., 3.5? moles, of dimtizyl oxalate voro 613391qu in

1590 m1. of absolute methanol. Tho romlting mlution W 31363:! crap.

true, mm o two and a half hour porno, to the loom Bottoms collarb

Hon kept at a martian below 13° C. The yellow pron: wit-ate, as

before, was Itirrod and rofluxoii for an hour offor all the roacmiltl

hod- boon mood to the reaction 11351:. The reaction solution and



 



yo

prooipitato Hora ooolod to 0° C. and filtoroci through a coarao glass

untamed tutor. Tho yellow colored solid product no. minimal with; co :3

fietm’iol. Aftor the yollov solid had boon a1r oriai! for tizroo (Boys with

occasional stirring mm on to dag; to 81x: wayorotion, tho yollou 'cmzio

"to-rial m mod to a fino pcuo‘or in a starter. This wifiofi 7557.5

3.. 2.72. moles, a 11:}: yield. of tho cruflo (515061133 salt of 2,54i1cnrboc-

3:32:03?ng«fiifiycrozr—Q’tfdoph-mo was ohtoinod. Again thin 51:91.1- 1. 1:19.31:

and compares to too proviouo proparation, oven though the ratio and

quantity of reactants mloyod ore dfiformt. Tho Logaxrity could be

ugiaorbod moti'mwl 1!: to prooipitoto as veil as (Sietizyloxohto. Tho

mtorm was not won drimi bacon” of the odor producod curing the

(3:71:13; procoss. No physical constants are roportod for tho (Eiooe’iun

salt of 2,S<iicwbomthow-3,L—-<ifizy-droaq'fiziophono.

3 ,Lafirttothowbz,5«11¢ax‘boaotizoxythlophone (1.3.1247 )

cu, ' " :3

{32-13%’“ _. mm,

s

This Iyntnoain was carried out six timo- md tho yields of product

ranged from poor to good. has to the Ienoitivity of the synthesis to

tho quantity of roagontl employed, t‘zo proporotion v1.11 be described

lovoral tinsel to give an indication of the oifficultiou involved in

thin mmtiiooia. .

A throo liter, three nook roumi bottom flask was futod with a

curror ancl reflux oorxionoor and the apparatus was support-3c: on i





hating motel. A 623: 3., 2.25 wlot, quantity of previously prepared

Ind flight]; input.W salt of 2.Sdficarbomfliw-Jfi-dmma

«ammo is; plIood 1n the rmum flank. A 11:63 a... 11.6 melon,

1033) in)... quantity of Sushi: dictmod éimtivlouli'ato on quickly

added to tho Iodiun salt my» to. I160 nook of tho faction 11333.

the lid-I neck or the nation ruin m Itopporu no I «10mm chlorioo

mmbnmntmmwmummumtmum

from uttering tin. mum flock. Tho. rotation Intro In! stirred am

hosted gently with I hating mm. m- yino' an anomaly ItIrtod

tobacmblIckinlmIlnodmmttothommotthofhok.

The bastion: mate]. ‘1 mick]: mod. To. block 00101! noon spread

thmgnwt the nation :1.-“acme. Ti:- WI boom. very difficult to

our. 11:0 hating onto}. an replaced an: tho mum lunar-s was

but“. to 11», reflux mature Ind alumina] It tint torr'gmraturo for

3:0 Imam. Tho reaction voII‘ol ii cooled, otoworoo, Inc“: not Iconic

«mam. . inMI in mind for vacuum distillation by placing

I 3:5 dogma 01b" in $31. I169 m of the reaction flask Int: fitting I

conduct: with I Did! It: adaptor Ind waiver to the 1:5 degree slow.

I 13W Iipbator VII «mated to the .1658 Ira or the adaptor through

I w. m. roamm I: hated Ind 3:55.31 3., 3.68 molou, of

dimmg'lmlhto III new diItillod from tho resection mumps. The

ruiduo in tho vocation flak hi I black 001131 man. 1116 reaction mix-

two on hydrolysed by «5:11:13 m liter of I 6 8 com-3m hyfirouoo

Iolutmn to it in the reaction that. The reaction mixture woo hoot-.3235

It 1t: reflux tommturo for an hour and I half. It had I black color



  

w

  



3.70

and cammwahln u:- was meant. mu black tar mtarisl wag m-luowd

by aollacting it. at a mam” mmml. The filtrate was acidified with

a 6 E maimc‘nlgrin acid caution. inns}: cam-god a black precipitate to

tom. The law-arr was very warm: to rm: by filtration on a:

MLmr tunnel. The original tarry material obtains»: in tha initial

filtration in: again hon-hm at 11:: rating temperamro with 500 m1. of

I 6 33 00:31:11» What“ aviation. The mixtm-o was filtered an: the

filtrate an acidflied u in the previous can but no solid product

could 15. isolated. Tho buck precipitate non-m char. Ira: tux:

acidification m ditflanlfly soluble in at». The precipitate m

but purified by 61000171113 it in hot new“), treating it tit}: charcoal,

filtering and warm 1am to tho hot filtrate to ammo the proéuct.

m mm. m envied to 0" c. m u in. bath um! um finned. me

email I!" payilh black colored flood]... The W]. charcoal

What In matted We to yum guy colored undue. men tho

WMummmmquw-wmum

thaw darkened nonddmbly. A ”35.26 3., 0.328 3010, 134.6% yield of

JA-dmflwqch-dimqtmaphmo asam this): aw at

WW2925’ e. um um “1:11.:mem 290° :2. m. mam

«mum a: mu sat-rm. is above 250° a. (1:5). mm a. mu

wm at the ”mm ‘0‘ GM in I “the lug. quantity of hot

afar, tram with W, lad #001015, 11‘. yield“ a. wry mite

prodnc‘ finch 6W with “timing atWWfire um

um it did ham. 1% was rocmtmisod has aster.
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T713 3’10‘79 mt‘:3313 113:1 fizzy-331.3%! 0:1 3 33.313.31- 3.3313 and 1.7113 3:133:3-

tars 1533 811311113! 31051.11 .3, 133111;,' 132.3 33:39 3:35:91. twat a 51.00 3:1 . 1:311:23

1.13:: 11331: was used. far 12:3 reactim V0533}. and : 3.233.233.3133 1:35

13.11.33 in cm of the 3163 11-3323 in 3.1.3}: 3.1/13.33133 that. 1313 3213:33333131-

bulb . :1.-33:13.1 1:311 121.0 the mac 1133 :1.-1:11:13. 11:3 mac1.1011 {133}; was

flagged V11... .1;-".0 3., C.‘-’33: 301-, or 1.113 fin-31y ground 3133:3133 salt.

a! 2,5«11331313‘1311-: ,‘.,-.‘:i‘-.;r:f3:313“‘t.*-;13§}23223 33:1 120 $3., .952.) £13,311“

”-33:10 (5.5111133 (11.311513133153133. T13 3:31-31 reaction 35.31.11.353 1:33

113311;: 1:11.11 a heating 33.31331, 113.31“ 11.3 ”ta21:11:33.11‘3 ram‘wfi 10.0 U. at.

111.1331 poi-:11. it ran 3151:1332; to 113°C. (11.13 to u wanna 330131311313

I'm-“£11331 occurring which c3133! the ram‘:.-131-113mm to raflu. 11:3

214333.313 want31 1:39 quickly mmmrmi when 1.113 tamaratum began to r133.

12:3 nastier: mixture was 3131-331 until 11.3 te-~=::-:31~3mrs had £31133 to

13.09.3111 12:ten the mantel was replmai 311:3: 1.13 133331;...an £1331: and

2163?. 1330 my““9113:! to maintain 0‘13 reaction tewpnratnra at. 110° C. for l.

1.31 of tau-13.133133, {.131:3: fro": t.3 p011. 1.11:3 react-1011 31.3mm 113:1

react-.36 l. 3112:1113 of 121° 0 . f“£‘““” the half hour interval the 333031021

613213363 from its 02131332. 33111011 3910:- to 1:11.113, 33‘ than to 1:133}: .

The mention 31:31:30 1133 393133 and. 1:23 3:13:3ra'tua 13:: arranged for

17mm distillation 33 13:3 done in 1‘23 previms magnum-3:1 except. that.

o. :3 5331.331 pump 131.: 333:? 11133333 3.! a 931.3: 3333331423. A 36.11 3.,

0.2315 31313, quantity of (Tigrmthylmlf‘at-a was 11.131.111.33 from the mantion

3.327.113 at. 550° C./’2 m. 1173.. T713 3.1.31.1:13 1133 c0013: 3.31 1570 131. of u

6 1! sodium .‘.:‘r-Jrozziz‘a 3311131311 1333 3.3373” and.533 133911.023 31.3er was

1133136 and stirred at its 31131;: 1.312333531111113 for 3 3311‘ hour . A 8711111
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mtg-um. of a tan coloma "9.1;:135.5 was pr.5:30:11. 1.: 1.3.5 £13.33. '2: 1:15.23

was 1‘83 ova}. by collecting 1.2. on 8 fl‘itbni glass famikl. 73.3 {lac}.

colored: rm..2353 was: 5.25.1.3 with 5mm54.1 m; than $1155.25. ISL-.5

filtrate was 5.21.3121.-. £23 21.5.me5.11:5.3.1 intro/c.1021: 52155

$51.25: 2.535211.21.....1 5 crazy mite: ...ix.‘ . This mbarial was collect-mi

with (Eifficul..y Ly vacum: filtra..-n cm 5 fx'..'.'.'.3.i $2.565 111‘‘:‘ 5.2.5:-

uldcl: it was wast-2:3 tom-1:321; with 551.2 watazr. Tim mite: pmchitats

(25:10:13.1 Ii 11% 511' Cf'1n=-*, ...:..1.9 was n35:1y 1.1551: : c0102? w‘nm (my.

Th3 biz-:5}: :mtamal was r5515m1';.2.1 t: 6 3 $12.11 2:: .3:15:11”: 8311‘:ion and

£2251...) urea-a 1:11:35 u'tl'. aha.arcoal by 5.7.1123 the chars5:23., 1.55.1.g fcr

tam to 1' “5-333 2m...” 51.1.2 £2.51: filtm’mg. '1‘.» final £11.24... was

(Po-31...: 5:33. edifiifimi 1:115... cunc.-.:.im 1.2.2 by..?rm‘..lo'ic 5.31;} to 5:1..2145 a

:'.-29.1"}.3! waits pram ignita'ba. Th5 [123513111510 was Genoa-tat! or: 5 Bummer

funnel, 1:552:03 5323-51 {.1255 thoroughly with cold vat-3r and 115.: 63136.".

The city mtcrm m5 5 wry 11:32:. gray in color. :‘.-... (may.ti‘3 of 2,3-

:‘..car’.”ox;«Lu-......wumFt..- 153‘::am alumina.- was 15' .72.: 3., O.2’males},

11.6; yialfi, which dacompc-sed at 5;);32:41:15tely u:3 55:15 123:2}:3mhm as

1.15 nuts:in]. a;’:.-55:15:! in t.‘ a prwious prfivamt".on.

ma tin-3 :riald was Mensa-2.73- fieerom on the 52mm} attmyt,

(:01;de ta 12:5 orig-ind. 55515325515 a; 2,35%1051‘?»23—3,..«iimet.:0:-:yti: 1.0--

@125, £55 pmparmm: 52.5 rap-10.1.“ with 5 1:111:25? Emulation of the

wzmrama to obtain battcn' 5.2.4.251.» central. 27:9 ngpa-Yratus no

identical in £2.15 pragaraticn 52:42:31 first (:‘.-:5 hating manta]. m replacad

by an oil batzeupporterd on. 5 mac}-w21-al 1.250rater-y 55c}: 5'0 it. coals-I b5

(giddy raised and Mara}. The quantitiao of magma my". the o:q:::2r1.:zonta1
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1 - 163121.11‘9 118-311 mm.» {321% Isa-'36 as in 1.3.1: 11111111511131: 11131: Casteri‘331a
f w

, , - . . ...0

Tim ail {111+:1 m heat-.117 mm a 11111-111 1.01.1111- 1.0 1.111 C. 129501111 ra‘shzst

it around the reaction I13.351. firms 11.111.111.111! after? the oil bat: was

rats-315 tit-111's wanna 113123111 31.31:; of a mac 1011 21111111 by ta 31:11:31.1

calm 1:131:15 to whim. 1119 11.11.111.211 aitar the 0.1.1 hath "hex: tem r1". 121-1313.

' ‘3’} Co fi’f'j t5"! Oil
tin-a reaction mixture tagwrntam r111:mly rum; to 1:9

bath was 1:113:34 lmwn. 1am t‘m t7‘3'f’tg.1é>:‘&.i«1r8 of the mac £11111 1111:1111":

Ina-:1 13mg; :1 w 111.)” C. two b11111: was r8199»: am! £119 tamramm was

...touad at 11.110 C. 101' a 2.111.! hwy, tL1~311 11.1.1 12.13 paint 1153111 .2111

initial Nani-an 11111;: oacurrat. ‘:.-:3 amass 1.1 anti-:-131.11..”11.11 111.: r:1131:12?

by 1131111111011 111‘. 573 (.'./3 ran. 2:3. After angling £13 r3311-“ in 1.135

11:31, 2.1.:- 1;l. Cf 5 ‘11 3:111:13 i:.-.111*~:1“:1:."’3 1111.3 011.111.": and {fininfgizlrfi 1m?)

9111'. at. its: r1111; 91313211113111 1‘ 31: 1351113133 $2.11 pr'miuct was 1:1 1-

law by (10.1.11?1...: '1.o 1.111.111.110 01‘ bar it. 1:11:51 bran co:311.111 an ice

bath with 125 m1. of 001111.311th mammoth mid. 5 cream" 11? it»

praaipi‘hata {11111011, but 1%. 1311711111.; hit-.11}; on air cits-'11: .3; and it pom»: ‘3

l 111111311111 0.111“. 12..) pm:.101. u:3 1.1.11. 31‘ 1113.31.1‘...*"- by (3111311113.; 1%. L”

a w111;: 1137‘roads: 90111“...:m, amolarim‘mg wit-'1 mammal, [and firs-an

rfiwmipitating by aci:.‘:ificabion. 12.11.91 11111322111;- and a 7111:; a, 2.3.7:? 5.,

0.1.2. :wle, 7.3.8,; 11.1121 of 1.,gm-a...ww..3’;.. ""i'i 02‘;...i‘3:?;' 231111 1115.31

0111.31.11.16 11111311 1111:: the “no dwowcsitim trimammra as $.21: 1131;131:123

pracmd 881111-28.

I'm preparation was rwww a1.1.1:, 113111;; £213 km.Eadqw:

" ~'- ‘ v .. fl 3 I- u «’1' r- 1.1", .' :l" . : ' h" I." W." t" -,..l...! "

(135011211111 but an 8. 11:11.4 lab-11..“ 551113.13. A 2.1:...“ 3., 0.2“...) 1111.112, Cfl:,........:1y

of t; :3 “MA: 5......t, at 2.5141911.- 25:?“3.2.x12:;5:9:$1.1143:1:.1131: 1111‘ 5’12 3.,





{uh-'3 moles, of freshly disfillnd dbnrzthwrlmlfgte mg 2139'}. Tim

reactant: mixture! tm'nad black in thin mafimnt became Mat could

not b0 nominated my fro: the initial: a! the reactim 222mm mica?

.200 5:11. A 1.“.52 53., 0.5.23 mic, 51.6125 yield of profiuct was obtained.

T218 2222.91.22.21 bum. dark on being sat with in tho laboratory for

”rural dag-1. It ma rmmtfllizad rm 1 water 9292221321 mimm

being treatod with (thercogl in each mmmllmatim. A vary wits

prot'Tuct was antenna. The final "011.29% of this mug-1.1 ms £29.12 5.,

.21.]. E118, a”7.715 yiald.

Tao adfiitisnal mmtiuna of 2,5-riicm‘bozq-3,h-dimmm40921w

Item can-1m cut. using appmzimtsly 260 g. mmtitios of the (2.2mm

salt a: 2,3-d1cxbmthomjr-3,h-dfiy‘wzmficp‘xme, obtdning annually

the 3:1.“is ramlta as tho» csacribad chm.

Attazfiatsci 53;..2;than: of 2,"?-E in*‘hoafi‘ww-fik-L..mQUO‘y-

thing}2m with :éathyl India.

 

1 am lib-2r, tin-as neck $1262., mmorwd in a heating mental, was

titty? w:th 1 stirrer and rtfluth aon'fazmcr. A 30.0'?3., 0.2.). mole,

Qt.31:212.,2' of £23 £m3lywW235: (.42..an 5.2...t of 2,Sxficarmfwflzmiy-B ,1”

2’...2 '~2.222% whine, £42. 5 3., G.C3 2.019, of fr~:aZ".-.;r flotilla} met. 3].

1062.529 @222 25222;} 1.21.. of? 2323932122 mammal were plan 22 in 2.220 flask. Tm»

34.1:er y'allaw summonmdigit in the {222212.:21 and 2:3“$3713.0ch was



)zuaiaxi at it... reflux Mayer-am” far 0152.1.3311 hem-g. Tm fellow

aygmu'anuu of €16 reaction mm‘é We.» Slit-1.1.3.; 11531»! in 0010?

during the «32.22.... taut period. The 21231102: 6013:; we :‘.“ 111.5396 £202.

the hot solution. The 2:232me was vac-m 215221112 hm: the gelatin

using a what upirgtnr. ‘k-‘uhur ma 0.339.: to the bot. raga-1.22.1.3 mat-ll a

cbuuiy appearance éaValD'tn/é, than the mix-W3 25.8 02211106? in an 11.5

bath. A v1.2.“ crystalline: material saga-21.322 from the solution.

me cry:b.1111» mwid was collected on 0 tall Bau‘rmaz' funnel 222:3

rucrysiallhad £qu a murwfiawwl mixture. A 2.8 5., 17131:! 01' 3

mm: crystalline amt-323.21 m 0222mm, which must! war n 12425.3" 0.

tam-cram" range as dabamined on a waiting point black . no gig-aim].

Wiwmfluu 1'or 2,Sdicm‘bnmrfinqu-{i ,Z.~L’. 1:22-3:32“; 10.232.222.13 ‘12“) g1”: an {21

1.2.3 litaraume. This mth m not unmet, mum time I. battor

unis-.06. was dwelomd to ohmin the was proéuct. “Eh-3 hmlcgm,

3,1;«ans'b’w2gi-2 ,S-(licu‘bathmqrmioyhana , malts at 52-530 C. (1.57) which

macaw: that the crystallma 1.2.2.3122]. may not. hams ham the (7.3.352 2222.?

product.

nap-2.125.222: of 03;:232' Chromita Cchalve",

r":
The experimntul procadw‘a raga-1.3:! by 3% . Cannor (...) mu: his

comrkm doacrlbimg the prawntion of anvil-yet. 3‘33}, 2.2.2: £0.12.me

A 22%;.) ml. qaantitgf of an quoua solution, contairng; 2.31 5., 1.213 3:221:23,

of cuprw Junta-:23 taqun'rato and-31.1 5;., 0.11.? 2:319, of 2.23222... nitrate,

16:28 125.2th to 81:0 C. inf. pczu‘od into 92!.) :21. of a second &‘§11§€3119I-:“ -

tion cont-(Lining 151.2 g... 0.613 mole, of «‘:.-22:21:12.2 63.32.222.222}: and 223 23..

of a 2355 mmnium lzydmxia‘ia 001.112.1012 .
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An 0mm procipitata famed 1121.312 van oalloctaci an 3 132133319:-

Ifltar and partmly (31‘19'5 by drawing air tiu‘ouz’n it with a water

winter. 1123 proclpitata w subsequently Cristi ovamijn in an oven

at 60° C. and timn finely pound in a matter. The praciyitata m

divicied into approximately four equal portions and each was time-2.2203022

maul: by placing it. in a porcelain anaemia and heating; the

latter war a Bunsen human The dacomaition UI-l 006523211in by

flirting $720 precipitate with I mulls while it In b91223 heated.

After flu dmmsifion was well started the: flame!“ mad and the

precipitate nu confixmmly stirred, until than in l madden evolution

of was moonpmied by the: martial taming black. The pant—“Son was

reamed from the “starch and allowed to. 9001. After the four panics:

Ina-o lapm‘utaly (3900mm: in this mar $3231 vars moszbinefi and

leach-cc, far thirty 2312211233, with r‘S’J‘C :21. a: n 10" new 301:2th pro-

parod by dissolving 60 g. of glacial math Acid in 5220 g. of water.

ma blank material m filtered from the Donation, am"! mheci with 312:,

1:20 211. portiom of am. After 6251:1533:- black: capper crmmte in

m oven overnight. at. 125° 0.. it an finely ground in 3 mm. Follow-

ing to above procaine, 13:53!) 3. of copper chrmi’w catalyst were

obtained.

Pmparatim of Lipimflzmqthiogfima (2.3:,L7)

:v 2’21:
C...30UL..3

3

A 250 331., but: mack find: an: fitted with 3 Ward tape: tube

having a 123° 31:23 am. A mohwical stirrar was fitted. throng: the
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straight. part. of the ammmrd taper an: mttmu’aad to ‘82: batten or the

21:0 :21. flask. The :1.-£3 1233:; of the: flask ms fittml with a gas inlet

who to permit nitrogan to be swept twang: the mama. A water

cooled commaar was tittad 1n the 36" side gm of 12:23 standard tam?

am: the comma.” was fitted with A 1153 m 21::an and. race fiver.

m tilde am of the adapts? was estimated to n dry Leo trap, matar,

and n water agitator. Th3 raact‘lon flag}: was mpported above an oil

bath mm. could be easily raisac: mum. 12.. reaction that. '12.. 03.1

bath was heated to 180° C. with two heating bladaa, 0:580 can! 125 watt.

capacity. I. SO :11. quantity of freshly distilled. quinolma was «kiss!

to the ram: titan flank timing}: the 01:29 neck. A 15.5 13., 0.071 22016:,

quantity 0! 3 ,32-diwfi2-ozqf-2,S-dicarbo;m‘do:fiwm and 2 g. of cow-3r

chromium oxide me 2:63: to the stirred (1312101111.. The {5.33 mm. tube

was wt in place and the appmms ma 2.022.521. amt with nitrogen.

The oil bath, prahaataci to 133° 6., we raised. aroma? the. reaction

flank. T::.3 sun's-.2 mum 2212mm was bastard. for a half hour period.

At. the and of this period 12-29 nitrogm inlet tube ma clap-ed shut. 312'}

the name mph-stin- was away: and 2.111. the: stirred rmtim mixtwa

was heated £1. 922122011223 and Liz-dimthmrythiophme 2212mm distill- 2

batiem 66 and 22 m. 2.13. pressure: 115 233.. quantify of distillate

was collected. Tim distillate was 610303236. in 200‘ :41. of strum am:

the rename Imitation m ecu-com first with. a 160 221. portion of a

6 I hyérochloric acid solution and than with tam, ‘50 ml. portions or a

3 H hgnfirochloric lucid solution to mien the quinoline. Tm 6:223:- solu-

tion was then naked ‘71“. I 50 m1. rtion of a 3 R Sufi-122:3 h2- cirox..t’aPO 1
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cola.- ion fallow: by a 25' n1. portion of Hat-3:. The «ether aclutian we

(tried in cantata: with ammhwa magnesium unat- and aft/arr tar-naval of

the 1mm: by filtration thy etha- mm mm} by distillation m a

new; bath. Tn: raisin. 1m: fracticmtad using: a Bar-Li micro modified

Chum dist-imam head. mm, a 3:39.11 foreman was discarfied a

fraction m (:0an bailing at ICE-115° C./11 rm. fig. It weigsezi

LGZ 3., 0.033; mole, tad rap-resented I 3.7.11 yield of 3,1;«fimethow-

fixiOp‘nano. The reported boiling points for 3,h-dimethowt?.iophma are,

110° c./17 m. Hg. (:.7), 123-11.? c./12 m. 123. (LS) and 1210-1221.? c./

10.11 m. (5.7).

The starvation of 3.3411hamquthicp‘nune ml :3qu «igloying

the apparatus deocrlbed than. In trail case 2 g. 0! copper cimomiun

acid. catalyst, so ml. at guinea-11m and 15.71; p, 0.0721 mole, of

3,13-cinathaw-2,S-dicarban-fizicphm ma mound to intaract for a

parted o: 20 nimtu » 1539" c. A 5.75 3., 0.033? mole, $5.33 yum of

Liz-dimmoxywiomm boiling at. JAG-115° C./12 m. Hz. m obtainofi.

The residue in the “notion flaw: m diluted with 9mm, altered using

a null Bucimer fumol to mover the! catalyat and. 111001111110 material.

After fishing this with several 50 ml. portions of other, am: family

drying it overnight in an even at 110-11? 0. 1t «sigma 5.35 g.

Apparently tha catalyst gains might by abaorbina iviritiel {bring the

reaction.

In A thin: preparatiaa of 3,}.qfiimthemziophmo the «mammal

mascara was modified to c‘atmino the affect. on the yialci of product.

A 230 m1... two neck £18.33: was oquiyped. with I 129021311011 ltirrer in
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one nook and tho other was fitted with c ItanQard taper having a side

arm for a gal inlot and a reflux condenser. A 65 ml. quantity of

froshly cistillcd quinolino, 16.5 3., 0.071 mole, of 3,5-cinothory-2,S-

dicorboxythiOphonc cnd 2 g. of coppor chromium oxide catalyst were

placed in tho reaction flask. The stirred reaction mixture was kept

in an atmosphere of nitrogen while an oil bath at lSU-lfifio C. was unoo

to host the reaction mixture for 30 minutes. After cooling the

reaction mixture, 200 ml. of ctfior was added to it and the very dark

colored solution was filtaroi through a flntod filter to remove the

catalyst and residue. no filtratc was extracted first with n 133 m1.

portion of 6 B hydrochloric acid Iolution, than with two, 133 m1.

portions of 3 M hydrochloric acid Iolution, naxt Hits two 100 ml.

portions of 3 fl sodium hyoroxido solution and finally with a 50 m1.

portion of water. Tho other solution was dried in contact with anhyoroua

magnesia: sulfate and filtered. The other was removed by distillation

on a Itoam bath. The residue from the cthor cintillation was fractionated

using a semi. micro Cloison flask. to give a fraction boiling at 139-1150

C./ll mm. Hg., rtioh weighed b.51 g., 0.6313 mole, and represented a

LL.11 yield of 3,5-d1mothoxythiophano.

It is notoworthy that shon n largor quantity of 3,h-dinothoxy-2,S-

dicarboxytLiOpheno was docarboxylatad the yiolé was very poor. The

procedure for vacuum distillation of the crude reaction mixture,

oosoribod in the proviouc propara ions, was used. In n fourth prepara-

tion of til: compound a 65 g., 0.23; mole, qpontity of 3,3-dlmothoxy-2,S-

cloorboxythiophone, 8 g. of copper ciromiun oxide catalyst, and 230 m1.



 

V
i



of quinoline wars usad. Tho reaction time was a half hour and the

isolation procedurs was tho some so described abovs. A fraction boil-

ing st 85-95° c./1.s mm. Hg., woighing 1.09 g., 0.00755 mole, which 1:

s 2.55! yield of 3,h-dimctboxyth10phonc was obtained.

Five sfiéitional preparations of 3,5-dimothoxythiophcno ware mafia.

Tho vacuum distillation procedurs of the crude reaction mixture was

followed in s11 those syntheses becanao of tho case of purification of

the final product. For the purpose of sssy comparison, tho quantities

of rcogonts togathcr with tbs yields obtained src tabulstcd in Tabla VI

slong with ths prsvionaly described preparations of 3,h-dicothoxya

thiopheno.

Synthesis of 3,h-§imothoxy-Q-bromothi0pbens

cu,o H,

I

‘- ,, 3r

8

A 500 31., three nook round bottom flask was equipped witn s

stirrcr sno dropping funnel. A 5.0 g., 0.03%? mole, quantity of

3,h-dimcthcxythiophcns was dissolved in 200 ml. of glacial acetic acid

containod in tho reaction flask. A 5.5; 3., O.C3h7 mole, quantity of

bromine was dissolved in 100 ml. of glacisl scetic acid snd tho solu-

tion was cooled to 1.6.00 6., the temperature at which it startod to

crystalliss due to frosting. Ths reaction flack Inc its contents wors

cooled to 15.00 0. in sn ice bath 1nd the rsacticn mixture was coin-

tainod at this tooporaturo'hy rsising sné lowering tho ice bath ss



 

l4.
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noooss‘ary. Tho cold bromine solution was added to too dropping funnel

in small portions in order to hoop tho solution cold until it so:

used. Tho bromine solution vos some dropviso to tho vigorously stirrod

cold 3,h-dinothorythiophono solution over s h? minute period. Tho

motion mixture was s light brown color anon s11 tho bronino solution

bod boon stifled. Tho ios both was rmovod from tho roootion flask snd

soils tho roaction nixturo was stirred for 23 minutes it was sllonod

to warm up to 22° C. Tho reaction nixmrs m poured into 900 :1. of

voter and the aqueous mixture was oxtrsctod first with s no :11. one:

than with tm, 15') ml. portions of other. Tho combined other extracts

IBPO washed with s 100 mi. portion and than with s 230 m1. portion of

s 6 i! sodinm hydroxide solution. 'Eho otnorosl solution was dried in

contact with sn‘zmrons nognosiun sulfate. Tho other non moved by

distillation on s steam'both and tho rosiéno ins fractionntod using s

somi micro modified Cloison flask. Two fractions were colloctod; ono

st 83-03" C./O.S m. '33., 2.11 3., and tho other at SPILL-21.111O (.3./0.? on.

$3., 3.5? g. This continod vary impuro material snonntsd to 5.73 g.,

0.C2§9, s 7h.8“ yiold of 3,h-dinothoxy-deromothiopnone. Duo to tho

largo rsngo in tho boiling points of too frsctions, tho mmorioont was

ropootod by adding the bronino solution st s slower rote. Actually tho

shove fractions distillod mainly'st 98° C./O.5-O.7 mm. Hg.

Tho rspoatod broninotion of 3,3-oinothoxythiophono was oono on s

larger scale. Tho apparatus used was tho oar-no with tho exception twat

s ono litor reaction vosool was employod. A 15.0 5.. 0.19n nolo

qumtity of 3,h-Cimotl~.oxythio;mono dissolved in 3'30 m1. of glacial
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sootio said and s 16.6 3., €3.th solo mmtity of bronino diaoolvoc.

in 230 ml. or glauisl sootio scid oars employed in this «pennant.

The procedure was tho me as in the previous aperinont. Tim brooms

solution as sided slower, over an hour and s hsli' poriod snci tl-xon tho

nixturo sss stirroo for on attentional 35 minutes at union time t‘.-.s

rosotion mmro was out: brown in color. 'i'no reaction mixture was

poured into thrso tins its vellum of water and than ontructod first

with s Soc sl. portion snd than with two, 2w ml. portions of otter.

The oombinad stbsr sstrnots wars mood with three 1W {:1. portions of

s 6 H sodium hyr‘roxios solution one finslly with s L30 :1. portion of

s 3 H souinn hydroxixis solution befors tho ushings tasted bssio to

litnus. Tho sthorssl solution was then “shod with Bros, 100 37.1.

portions of tutor notion moved most or the block color that hm

dorolopod. Tho sthorosl solution no oriod in cont-sot sit-1 magnesium

sulIsts sno distilled ss describod show. A small forum was dis-

osrdod snd. tho romaine-Ear of the product boilod. in s rolstivoly narrow

tongs, 79.32? c./o.3 no. 5:. An 1773.15 3., c.0313 sole, 78.2,: yield

of product as obtainsd. Analytical dots on this product is recorded

st tho and of tho following orporismt. ‘

Preparation of 3 ,h-liisaothoxy-a-brcmothiopnono lining

hodromsuccinxaico as too Bro:- * .nting Agent

A 500 ml. thros nook flask was fittsci with s condenser sud

anatomical stirrer. Tho remaining side nook Opening was used to sod

tho reagents. An 13.19 3., 0.126 mole, quantity of 3,}s-dizoofixonr-

thiophsno was dissolved in 200 ml. of dry carbon tetrachlorifls and tho





resulting solution uss placed in tho roootion flask. A 22.h g., 0.125

solo quantity of H-bromosuccinimioo was slowly coded to tho stirred

solution of 3,h-dimothoxyth10pnono. Tho rooction mixturo one stirred

for on hour with no oxtornnl.hooting, and than it was booted st its

reflux tooporoturo for tivo hours. A consiooroblo quantity of solid

succinioids formed during tho reflux period. Tho roocting mixture was

cooled in on ico bstn to to C. and tho insolublo succinimido uus

tiltorod from tho carbon tetrachloride solution of 3,h-oimothoxy-2o

brooothicphono by means of s Buchnor tunnel. Tho filtrate nus soohoo

in s separator? funnel with throo, 130 :1. portions of s 6 H sodium

hydroxido solution, sno finally with 50 ml. of water. The carbon totro-

chloride solution was driou in contact with anhydrous magnesium sulfsto.

After tho mgnouum sulfates m rmoo by tiltrstion, tho carbon totrs-

chlorioo was removed by distillation on s steam both. Tho residue was

froctionally distilled using s sand micro modified Cloison diotillotion

sppsrstno. Tho frsotion boiling st “Ia-61° C./0.'u-0.S m. Hg. was

collected. A 25.07 3., 0.112 mole, 59.0; yiold of 3,u-dLuot&:ox.y-2-

bronothiOphsno was obtained. Elomontsl snalyois of tho product gave

tho following rooults. ‘Cslo'd. for CéH,0.55flt C, 32.30; H. 3.16;

S, 13.3?! Br, 35.22; Found! C, 32.51) H, 3.193 S, 1h.201 Br, 35.61.
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Attmztaxi Synthesis of 3,32 irotrtliorw-Z -t‘r:io,">hrmatliol
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A 530 £11., torso nook. flask was fittod with s condenser in one of

tho sido nooks, s moclmnicsl otirror in the center nook, and a 'Y“ tubs

containing s dropping mnnol am; s gas inlet tubs. Tho gloss portion

of tho apparatus was dried in an oven overnight st llo0 C. prior to its

sssoziiling. Tho open sod of tho comionsor was fitted with s calcium

chlorioo drying tubs. A 1.17 3., 0.0.1.5 solo, quantity of dry ongmosiun

sets]. chips was aided to tho rssction flask through cm are: of tho "I"

tubs si‘tdr removing tho dropping funnel. mails dry nitrogen was slowly

swept through tho apparatus, tho ontiro apparatus was cautiously heated:

with s mall Bunsen burner tlsno. The dry nitrogon was swept slowly

through tho apparatus during tho entire courso of tho experiment.

After tho apparatus had cooled to room taper-stairs s 10-3 isl. portion of

snhyurous otnor was mom:- to tho reaction flask through tho drapomg

funnel. A 10.0 3., onus nolo, quantity of 3,1l-dimothoxy-2-bronotuio-

phone was dissolved in 30 m1. of snhyrirous other and. won placed in tho

dropping funnel. _ Tho 3 ,1;-dinothox§-2-bronotuiopoano solution was mean

dropwiso to tho rapidly stirred suspension of magnesium in other.

Tho reaction was initiated by gently hosting it on s steam bath. Too

3,h-dinstimoxy-Z-bronothiophono was added at s rats sufficient to main-

toin o gontls reflux of tho reaction nixturo, which roquiroo
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l’.

spproximtaly 155 risotto?» to 11.2.. fin 11.315. ;' 1.22:5..tirt. .-.-:‘Z-Ls.‘ 11.1.3

3 ,LqZEL'ootiIU'Qr-241cmt 1-0,.‘:.-L111! 711.11.11.11 Eon} bzon adder) 11.9 12L 173:“ng

reaction mixtu'o was 319-133;.ch at. its :‘.-121111: to;::‘mrat.11‘o 2111 3.1 1.1-:‘s'3-o8.

A 1.1... 13., 6.23.5 21011:, qnnntffiy 0:? 1'1; y sulfur was c.... to to 81.17.2213

.c'tionrnixwrr: in wall [firtlu'és 4:. mm a 3:315:12? 5.13.33.24.12“. 1:111...

The.otiz‘rm reaction 1......3121's.: a 1.11.11.62.- at its r.:.{’2.uL-; t=2*';~;:srshzr.3 for

3'0 ninutoo and than it we. cool-.312 in an loo b.3121. A 1.3 :11. portun

" s 6 11' kgnfroctlorlc acid. 881.29.311.32). ms 11:50:11 to t :3 r-t. 1.21.1”. 1:11....‘118.

9 ‘91 a . . .1 ..1 '1 ,. ..,. .; . .'.-:4. . ..t '1' ..

A yellow so“... forma. 11...: t...s 1.5.3 ran... m. b ' ...-...trnuon. .t 1.1.21.
‘- "s s.

U' INI s

between ll2—ll',‘° (I. and (39,1112.wet”. to be sulfur. Tho 1191311113 32.11511 111.9

:1.-“ranted from the other wane. The aqueous 12.3.11 was extractorwith

ti...9o 65 ml. portions 0. awe. .11.? other extracts and or ..{jii‘:1 other

layer were contra-ac! ma! (extract... will. t3 roo £31311. [.31t.-.of 3 21

soc'iion moronic: solution. The, combine-.3 alkaline extracts m.:13

so 1.17.3.2le with 1.011. of s 6"u' hgni'r3::1.3.3.1: 11.3.1.1 Gti?...1...3... {lily a

sllj;Ltly cloucy woos...onus: rs.~..«...21n t‘: o aolntlon. -213 11:.11191-118

mt?"131 was atracted. with secure). 1.?) :11. pc.rticnc of otmr. Tho

1 fi

other extrsc to were (313:3;u and drier? 2:. contact with c::i;;-,::’r::us

mam-onion sulfato. .'T-i'tszr tho 11.11%,er :33. been ra‘fizov .1133] 1'filtration

tho cthar was ro:-.-c'.roz‘1 by £23.54;113Mon on s 311.11 both. 01.31;; a sligt

amount of s colcroz". rrsiz'izo romainm in “:'.".o distilling flash, $11.31. was

tarry and could not ho 16.2.:-1.....13...





15 t3

24cetylt‘i110pham

A one lit-3r, three me}; $133}; was fitted with a stirrer, reflux.

condenser, electric heating mantal, am! 3 “1" tube. The latter was

oquipped with I tl'temnatar and a 125 m1. circpping {11113181. The quanti-

tiao, 335.5 g., 1.3.0 moles, of thicp‘nano and 510.5 3., 5.0 moles, of

acetic awn-firms were place-:’. in the flask and brought initially to a

temperature of 60° C. by means of the heating mantel. A 50 5., 0.531

mole, quantity of ortho phosphoric mid was placad 1n the Cropping

[mans-31, and added dmpvise to tho stirred thiaphana acetic entzyzirigis

mutants, with be maternal heafsourco éisconnectm‘, at a rat-a

tufficiemt to maintain tm reaction mixture tmparatum b91011 99° 5-.

Following the acid «Editor: the utirrod reaction mixture was mintainaci

at a tamper-awn of lez'uo-lloo C. for thrash hours. Aft-er allowing the

reaction mixture to cool to room tanperatura it sat transferred to a

time liter beaker $116 one liter of mtar mo wit-Sad after which the

content. val 3’01er for an hour. The oily organic layer In! separated

from the aqueous lmr and washed three times with 2w m1. portions and

once with a. 1x20 :11. portion of 101; sodium carbonate solution, follow?

by drying in contact with maxim-on- magnesium sulfate. The crude prou‘uct

was financially distilled mic:- vammn using 3 one foot. heat Jacketed

Vigreua colum. 1‘09 fraction boiling at 72-73" C./3 mm. Hg. was





collected, and wanted to 232.5 3., 2.247 moles, of Z-ccctyltniofizm,

c 61.73 mm. The rcportcd boiling point for chwlthiophm is

Z-ZbiOphcno oarborjlic Acid

.. 3

The Z-ccctylthiOphcnc m origin: to z-thinphcncocrbomrlic acid

with c notably prwod mam. codiun hypochloritc collation. In a

fibre. litcr, turn neck m, I 218 5., 5.5 ml”, qmmtity or codiua

hydroxide m discolvod in 300 ml. of inter. The reaction flack cod

itl contents more then cooled to 0° C. in cm ice bath and 1250 g. of ice

ware coded to the reaction flask cftcr which tho flask and its contents

were tarod on a trip balance. Chlorine gas In. rwicily hobbled into

tho cold codium hydroxide colntion, by man: or A glass tuba ccnnoctod

to a trap thich in turn as connected to c chlorine cylinder, until

the reaction solution has! absorbcd. 1531 g., MS moles, of chlorine.

Ho external cooling of the reaction flask was necessary curing the

chlorine acidition. The flask was then fitted with a reflux oomlonser,

ItlrrGr, and I '1'" tube containing c Eler‘czrametar and C 125 ml. dropping

mmcl. -A 63 .0 3., 0.5 mole, quantity or chtyltbiophonc m plan-cc

in tho lotiition funnol. The stirred contimtl of the flask was booted

initially to 55° C. by moan- 01‘ a canto]. and than the 2-ccowlthio-phmo

no aided dropwicc, over a half hour period, at a rate adjusted to



J
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maintain a reaction tmpereture at 55° 0. ronwLng't-e addition of

the Z-ecetylthicphme the reection mixture we! Itirred an add itionel

1.5 minutes while keeping m Waters below 55° c. The excess

sodium bypochlorite was destroyed by abiding aqueous 2G,! by weight

Iodime bimlfite until eeverel drops of the reaction mum” gave e

negative test when aided to en acidified potassium ioéir‘e solution.

acidification of the reaction mixture with 200 ml. of concentratot!

hydrochloric acid remitted in the mediate precipitation of 24211::-

phone carboxylio acid. The precipitate mu chilled in en ice bat-h and

collected by filtration on e Buchner formal. trter recrystallization

frore 600 ml. of water, cm drying it weighed 62.}. 5., 0.2.3593 mole,

which in a 97 .Ilfi yiel. . It melted at lZS’wlZm‘Jo C. The previously

reported melting point for one material 1: 127430" c. (5;) and 129°

c. (79). ‘

h5-1311)mecthiophenocarboxylic Acid (39,65)

5

\

In c three neck hel! liter round bottom nu: equipped with e

etirrer and reflux centimeter wee placed 1.38 3., 23M soles, of bromfme.

The ctirrer we Started incl 58.5 g., 0.15 mole, of 2-thiofimnooerbowlic

acid were added in smell portionl airman a tide neck or the flank.

um all the acid had been (video to the reaction mixture it one set

aside overnight, in the hood, in an Open £13.81: {a permit the ozone

bromine to evaporate. The resulting sticky material was then transferred
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1*???

to an 0pm banker and a ctr-om of air was blown acrosa it to mrfizor

rcmon rm bromino. The last traces of tree bromine were removed

from the erotic laminate-i 2-tiifiophonocnrbon'lio acid by stirring it

into a half litor of 0.5 mom uni-onion carbonate. Tho aqueous solu-

tim on acidification with 6 I chlorio acid yielded a uhito prorfiict

which was collocted by filtration on a Buchnor mum]. and dried. Tho

cmdo promo 1’. after a single recrystallization from ammo}. mounts-.’. to

a 67.71 yield, 88.2 3., 0.30 mole. Tho ropor‘ d melting point of

h,5-dibromo-2-thiophm¢rbmylio acid (39) is ”Mac a. and that -

courted for tho ohm material as 2:25-2:27" c. with some sublimination

occurring abovo 21o° c.

2 , 3..; F‘ibrorooti‘siophcno

U:
5

A solution containing 83.2 3., 0.31 mole, of 13,5-dibrono-2-thio-

pfzonccarbon'lic acid dissolved in 7‘» ml. of glacial acetic acid was

placed in a three lit-or, three nook flask equipped with a stirrer and

reflux comiozisor. To this Itirrod solution 219 g., 0.69 sac-lo, of

mercuric acetate m addod aftor mic!) tho reaction mixturo was hootoé

at its reflux twaporaturo for four ifxonz‘o curing which tizm there was

WL‘EGILCG of carbon dioxide being liberated a: imiicotod by t‘m forzmtion

of gas bubbles. The mixture on: allow-cc: to cool to room torqsoromra

whore upon a white insoluble salt squares-too which was recovered by

filtration on a melami- funnel and prosaic-d as dry as posoiclo.
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“the omic out derivative m placed in one liter of on aqueou- 23;;

Iodine! chloride collation contained in the origin]. apparatus and

mud with curring gt ,1:- reflux mm. s... an hour. it on.

point 1:20 :1. or menu-gm hydrochloric acid on wood to tho

reaction mixture and n an atom distilled. Sm difficult; a: in-

mtmmmmummmoucmmumomu

tea. wummmuacmmtmamwm

mmmmmgampwmtumm1uummm.

“111mm. ommmmmum-w.mawmmg

mated to 97.59 3.. 0 night which no groom tun that of tho.

Iurting man-m. m. mural had a My to mom- » 222.9 0.

an alt“ in tho mg. 225-229° c. with” the Norma: a melting at

227° c... which nu 1m 1m: tho melting point or the nursing comm-ad.

However. inn c nixed melting point or m. origin“ “Sadibm-fl-thio-

mammal!» lucid and the docarbcwlated product no nude than

resulted a vigorous evolution a: can u zoo° c. with decompositim,

indicating that the two $15qu were not iciootical. A 5.7 a. quantity

of the product m not uiée for future reference while he remind-or

or the material was eobjoctoo to cocarbcrs'lation and again placed in

the origircl apparams. frnc liter of glacial acetic acid and 23") g.,

0.537? mole, of mercuric acetate wore act-ted. and the stirred mixture

was rafluxoc for five hours. Aftor allowing the mixture to cool to

room manure the white prccipitctc val collectod, lacked th

vat-3r and dried. This white cmWJW material did not molt or

dccorposs at. tamer-cones up to 393° C. but did turn slightly brown.
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no. material we again otirred and refluxed in one liter of e 213‘; by

reign aqueous! oolntion or sodium chlorioe for three heart, after

much loo ml. or comma-aw Wochhrie acid in: mood, and the

Idaho. In Inflected to Item distillation. he oily profit“ in!

mated fro: the ammo distillate and on additional gamut; of

mommwumzmmmmmumnw

min: dzloride. “the combined oil. we dried in contact with calcium

chloride and distilled from n Cleioon flack collecting the mterial

boiling at Zea-2.23" c. coco weighed no.7 g.. 0.159 mole. a 53.65 yield,

discounting the m1]. mat of the initiallymum nun-bl

but aside for term. The reported boiling point (80) of 1,341.

mitotizlophm is 212-233" C. hyper-mil: theWWtailed

market“, butdmmepwefinucond Wuhan thalamus-1o

alt me tool-coax]: dried prior he ammunition will) 20% by weight

aqueous Doom; chloride solution.

Preparation of 2-Piperidino-l-ethanol

32220333334 ' >

A two liter, three nook flack val equipped wit}: auntirrer, reflux

cumming: and upportod in a heating watel. The quantity, 2.3.1.6 3.,

3.0 melon, of 2-chloroothanol was dissented in 7:30 ml. of absolute

alcohol canton-ed in the flank. A 30 g. quantity of Iodium iodide was

next dissolved in the 2-chloroetimrwl Iolution and finally to m1:



15
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Iolution m odour! 1130.9 3., 5.05 11191119, or piperiiine. the reaction

311:.er no flirted mo on no 1114311111: reaction set in $211.15 0111131311 the

661ml to reflux 1‘0: qumdmtely five nit-mt“. After 910 initial

tpontanoonl reaction notified the stirred reaction mixture V28 )1an

at its reflux temperature for a twenty-four hour period. Piperirfine

hyt’.rochlorico cry-tanned from the reaction mum on to9 reaction

proceeded. A no liter, three neck flask was equipped «with a. reflux

comma and the 0thor waning: in 121a flea»: wore flowered. Tho

qmtity, 6? 3., 3.6 moles, of nod-111m wore clieeolvod in mil portions

in 115’»; ml. of “tunnel in the flock of. a moo sufficient. to ammo a

gentle reflux or the ethanol. The sodium sol-101163 solution m allow

to oool to room toworature and. tho 2-95.poririino-1-ot31mol, piporidine

hydrochloride reaction mixture was poured into a 3 liter hooker and

cooled to room wiperamre in a cold water both. The freshly pro-game

soc-111m ethoxido solution was poured with “in-in: into the reaction

mixture in 1:1. beau-1r. The romlting mixture was vim-ad for award

11111111110 (toting 115111111 time sol-113901sodium ehlor1c34cmtallieod from 1:20

elooimlio solution. The reaction elurz'y m 1111111111 in an ice but?

and filtered on a Incl-11111“ 1‘in to moon the insoluble 80611111

01101:.) 11.1.171ch t‘1111 111137133. 11131.1 fizreo SO :11. {101“th:15 of ot:1;,

ot? 131‘. Tho 110.112.2196 filtrato and otI-zor makings after 11:71:13 in

11" *1. 11‘m 11.1yrr311: mar-111131.13 wife-.113 vrzro ciotf’lloo using a. one

foot. Viyou.- column and tho amruorial :Ziltllling b11101! 117° C. was

telnet“ for memo.7 cf mifoootsd pip-arid 1:13. The mater-1:11 rofmino

in; in 1.311 distillation flash we (11111111113. with torso than 11.311.13.113
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with 1:111:51 at:or, naming; Uo p."-c..,....t1.tion or 12101311131 Bolts whim

wore removed from to: solution by filtration. ’21:- other was rose-mo

by distillation on 3 151911;: '21:: 11:15 h‘. a racial-1.19 was £21m frao1111.11.11.11

f5

um1r m‘ucad proamro 111.11g a one of. ’igroux whom. no unto-1m

..o
1112‘41:13 in tho twoiutaro mm :9--;-.. C. at 23 111111. of mroury 11:3

collected. The yiol-zl was 231.0 5., 2.25 1110198, 733.111,?» of tho i;t-oratica1.

'11:. 1'1.‘1port£.:i boilhxg point of the pro;.uct iii 39-110 0 ./m1. 315;. El).

Preparation of Qwergaholmo-l-ot‘.anal

1:31.?"....2._/ \U

A two liter, taxes nook flan}: m oquipp with a atirrzr 11.1.1?

roiling comionnor. Tho Quantities, 23.1.5 3., 3.0 110193, of 2-chloro-

ethanol and 35 3., 0.20 mole, of 30121111 iodiezio wore dissolvofi in 7.30 111.

of ethanol containod 1n the reaction flask. 1522.? g., 5.(1 12011111,

mantity of norpholino was aédod'to the reaction mixture and it. me

then kept at its reflux tarpon-turn for a poriod of twenty-four hours

3.113. won cooled to room Wanton. 11o ouantity 53.0 11., 3.0 moles,

of sodium more carefully dissolved in llSO 1111. of absolute ethanol con-

tained in a two liter 1 a}: equipped with a mflmc oomionsor. Tho

cooled sodium 011-1111151110 solution was poured info 12119 Zmrpholino-lo

ethanol, morpholino hydrochloride mention sanctum which had boon

transforrod to a tin-roe liter boaisor. l'ho resulting mixturo was sting-.1

for several minutes to allow the '51.;er chloride to crystallize from





1):;

he Balaton. Aim: 6301.sz m an .'..c-t: bat-:3 1.13 mute-ca m: i‘iitsru:

on a Luciana {mat}. to raw“ @2113: wily: mutter: prwiglzah uni the

mu: was kwm viii» tween, 33 m1. permits of ether. T313 filtrate

was mun-x. 11512; a. one 230% ‘a‘ ri‘r‘mx 301.2321. 215mm m collacted

to a heat: imaraturo of Duo mic}: ra'nvad the ether and are as:

mrpholim, at which paint entails bag-an to fan 3.12. the distillathzz

flask. the material in a... {Slur-L was raw“; mi tho filtru’oa was

diluted to three times 11;: 7121mm vita amar to inure cowlata

preemitation or my giitioml salt. After chilling in an he but:

the salt. was £31.11: renewal by filtration and the filtrate m {Brim-'1 in

contact with madman magnesium Water is: several 1.54:3 before the

final deflation of the filtrat-a. Tia magnesium mliata an: ultra}.

from u... oihural ”nation and the other was remand by a’istillation at

atoswaric measure. A are. foot Vigram column as mmnfié fur a

new dawns-n. 73a 11213451 fraction of mtarisl boiling b61211

m-

1350 (.’./13.6 mm. m imam-fled. ma Zawrpiaellrwol-efimnol distilling

on A .01] O A an - _. . , _ . . 1 .1 ; nu nq.

at w.“ C. m. 3.7.5 mu. mama m cullectm. we wig-tau $3.2 3.,

2.32 ml“, mic}; is 77.3}; of the meorotical 31133.5, The “apex-tad boil-'-

. v I n .- O "‘ ‘1. - O * . “

inc range [91' Zwrpzzehno-i-atwnol n Lib-4.20 0J2; m. kg. (:2).

Preparation of hfizorpf'mlflno-ldiutmol

'f 4“! 5“.' £2! I‘Z! ‘ ‘5

A-;.1:_a-i_.45<.,43- ‘; b

In a can litar threw nae? £14957: fi'bt'rfi with a mfluic ccnsfmmtara

otlrrmr am“? a Heatmg ranml, 2i) 5., 0.12 mole, of penguins; imiia m
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dflasrflva‘ 1.": 3’0 1:1. of (’17 stitspml. “1‘3 Via $33,112.33?» .1 33-1"! Lu

1 11013 01' Eye ....‘3"“"'alt—.111... 1'33 H.121‘:., 2 9.13136, 8.? 1133;311:1211.) wit-'3

01212611. 1'16 rtaction 61:13:99 3,3115 stirri: at ia mi“1113.: mutimza‘tira fer-

. .

one 6.113;. A solution of 5:31”?1:: 66:111.; :3 in GL:"‘131 W316 pr:‘13:: by

alloghsg 23 5., 1.0 110.6, 0... 831:}.1.‘-a to rmehvwith 361; 1:11. '4 12.3: etlxxml.

Eta-er 1:21. I11:11:: rmctim 3111:1113 cmuammg ‘:.: cram 1.6151111l ’m-

mtml was chiller: in an ice hat-h, the precocla‘ 6614:1113 11:51:21.1:

.611!th 12113 010161)" 11:21:39.. to it. 1111:» talent :1I6 111.1. 1.18 t 6 132-.-Wei.31¢

Mimi 66.121111: c‘r131*11:11: 11116 6.311.211.2516 12:1 6. 2241121232" :1.. 1:: 3:11?” 61121.1.3 with

0916?. The ultra :1 2:1: Ether 11132133612336 on21:22:13: 113:1 6.2.35.1; to

I 1266- myramm of 1350 .to r-fzmva ta 0‘2:11:01 am”. wast of tita

unrmtac' mmbollna. The 6361,3119 firm t‘rzn 121.32.31.11.ion 16:6 3111:1612

wit“:- than 1.1211: 11:: 6013.136 01' 6&1? to pram3123.931: :6 616.212;1.1 613111113

611132166 which again ma coll-cacti on a ‘01-my £11th 6111‘: 163E121: with

.6111. Th. filtrate and 6&1.- m6 L“:j66112-31-6 cmfimm 1.11:: 1161311131 on

I Item bath to remove the at? 611', was! the ran-1.12116 11115 11161:. ”3;: 1.181.235

a one foot Viarm column. Tm fractim tail: 1:; at 13-12;? C ./2.:;$to

3.2 mm. Hg. was collectari. T213 rag-awn»: 1305.13.11; mimic: of 2,-4.1:35291530-

146111111 arc 131-133° c ./7 1;: 0;) 111 1:1«1179 c./t 111 (3;). 611

o

Macaw 1:113:62: of the fractim 0311611113 mac-1,1133" -- 1.1.7;22,‘ an: it

'91"506 79-2? 6-, which is 19.33 :1 1:: 11113111111 yialfi.





1:1

3 4201'???ems-1«3? 11:16:33:‘03.!‘1218

(‘11:-333 42333500

A two 126% mun-d better. £2.63: mag-4161:1163. 22.1.2: 6 mflnx can216-13.2: .

A 3.3.3.5 g., h.0 51011.23, 61:33:65.6:* of .666ng2.:-.66 16.13 (1..flasclvc-rl in “...": .11.

of batman: contained in the reaction £16321. A 3131.9 3., 2.0 616166,

quantity 6..." trtaeti-ylena {:1.-1533.3:‘m1iufl m6 6.11362. to £216 mrpholbm 662m-

tm. The resulting Bahticn1166 6.1131613**c- 6"61:11:: at 16:01.6 #666”Etfifa,

viii: oc*c:6.’.cn~61 shaking 0?? {1‘6 1‘16 ‘3; . *’.1'16 cont-ants, 5'23“ 3.1". 3231;:

{Earring mic}: tins 6012:: 66:96:12.:3... "ca 661665.66. 2'11? 61.61.6126 of £1

11662: $666 pramctsd from mistil?fl by M11326 or a 1:126 2:16 c321362:": £166

6:25. 9:11. 6:11:16 6*. room trmratlra far a 66:666-:‘2. 22:6 rmcthn :~6t1:t166

was $253 11661.66 at its mflux tmprgtum far t'fi‘ae hours, eta-61m} in an

ice bath and the insclu‘cls 1110:96612:16 by1 ‘o‘wn.*' 6 was r61366:: by

filtration and 6633166 with ll‘tg'til‘U-‘lfl 64:2: 61-. 22:6 athm- 66661116 6.1::

filtmta we: combine}. mi extractvri with £11666, 3‘26: :31. .rtimm of

J R 31311216312313.0120 mid. A f8112' quantity of hant $313 mNle-‘J'Ii in U245 initial

part of 1329 amnion. Tho ombit-:66 661:3. 66616666 mm ma at?m1;!

b66211: with 10 H miizm kfimfiv‘fa 001665.611 11631622 :6: ”ma in $216 far:26616::

of} an insulublo 011:; 3.33”" w:- 3.1-.2: was 8-1";‘33:!“ 1.90:1 t6 61316666 1661‘.

The ageless/us 1.33%? was 6;66:61:66.: first with 321-6606.]..61212331‘1 with

one, 550 :’.-‘31. portion of 6626?. T316 original 0511;,” mtm‘ial 6m: 66226-1“

extracts m cm}:.’nez , car-ind 1m cantact with 6:."ign‘?“mw pea-16..1.1:

carbonate, and 610 other: ‘IBI 66mm?- by distillation on I 3:731:61: bath.
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The 5mm pmducs m 13551.25me, using 5 one foot 125.3555; cohmz,

mm now. 22.9 manna boning:1.5-1... c./11 m. 22.3. ms

cemented. The mortal boil ...-1; paint is 113-112? C./25 ram. Hg. (1.3.).

21.0 refractive inc-.52: m 53'“ :- 1.1.730. mo yield was 130.9 3., 1.11

2251-33, which was 55.5.2; of tha 5-2551-552ch yum.

3633:-13t"’ls_-....o)-l-c..l.“o‘..5:123

1'1": 1!

fifi U.

(5‘ 5” "9'1 (-wy 1 a

w"nwia'vz“ . -1

52:32:22,

A ho liter £15.52 was «armed 11.21 5 ruflu 13022225225522 5.221 232.6 g.,

12.0 520153, of cliefiiylsnizao dissolved in 975:) :21. of banzma we 5271752:

to the 11532:. A.)‘3'52.9 g., 2.3 250155, quwtity of V1352;:;,*1555 c1502o-

bmica m 55:05 to £2. solution in tno £1552. ‘1'225 5212252225 was 5325.: an

fmxmtly during a one hour 9.551052 1.222221 pmtactad from 25525er with

a calcium chloric‘so tube, and 5251*. 5.5.2.215 {or two day: 51'. roam 1.5729555 ":25.

T225 reaction 221::er was then kept at. its reflux tamperamra for a period

of three hours, cooled in m ice bath, 5251 1.225 cry 2 31.225 133.51.11.23 1.1:2.

2.422.220.2121...5 was :'an55 from 1.325 301221.155 by {2.11225.1022 521.31.25.52-

with ether. 112551.25? 953121.225: 5.5:2 £112..“512.8%:35;: 52:2...551.52. 112521.:2.1.22

twee, 2:113 :21. pox-1.15225, than UP.21 two 133 :21. p021.1055,5222-. fL553..y

1.21 a 100 5-3.. partied of 3 12 hyrirochlcric 5216. Tim coahinec‘. 553...?

matracta were 2:25:35 basic with 13 H sodium hy.‘.ro:.-:i-5 50‘...ution mm...“ 1.5;;

in 5‘25 ro.=1.15210! an oily layer. The 15121.35 m n-awatmi 522.: 1.725

aqmous layer was :gtractac‘. with three, 153 ml. portions of 51.22.52:
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7:29 any mum and othar muracta ma mined, dried in omuct

with 3112':de potassium carbonate, and tho can? an mod on a

Item bath. The arm“ precinct m wumtad using . one foot agree:

001mm and the: fraction 5011213 betwixt: 60-630 c./m an. Hg. in.

counctod. A 55.: g., quantity or sum-1n boiling mm 66-85" c.

an: (thawed. The yield ms 137.? 3.. 1.01 moles, uhioh in 50.7% of

the them-cued r1916. mo ratmtiva mm: at tho product a nay-’-

1.h3’39. the reported boiling rag- for 3(Hfiatiwyum4nm

program to 75.30750 ‘:./25 m. “3. (135).

3+ipar1:? ino-l-cifloropropam

«9:9. r‘IY'I "Y'

C1“: 225.0. ‘akdl. ‘

A two liter round bottom flu}: m ogippxl with I "flux caflmwar

and 330.6 3., 1;.0 mien, 01’ {2.113911de Cissolvod in 91!.) :11. of banana

m placed in tho flask. A 3114.9 3., 2.0 moles, quantity of trimtzylana

calm-shrank}: m added rapidly to tin aoluticn in the reaction that:

and mag“ val]. to u-orougffly nix tt-m'éclnuon. The reaction mm mm.

unattmdod far tumty 33:12.23: and inland 05310917 reacting u in tea

cm. of tho previously described mrmelhm and filetfi'zylanino xierimc-

titres it. beam ratimr vigaroul and a hrg-a taunt of the bani-5:339 ma

driven out a: the madman 30:23 of the raactanu very probably are

loot ut the same time. A 5:»: ml. qmtity of national argm‘lmuo

banana mm .5ch to the reaction mixture am after it had, subsided it

was kapt at its raflux twenmro for three hours. After cooling; use
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reaction mixture in an ice) bath the en'stalll.~13 p..paricim ‘tvcfrobro:4.3.66

was removed by filtration and 1%an with star. :m (:0er“:43 was.1:199

and £11mm mm cxtractad with 3 R Egfimhlmic acid. The car'sbL'.a::

acid garnets m was basic wan 1'3 N sodium Emircm‘:a which canes:

in eily War to tspmte. Tim hasc aqzmun law was extract-9:1 with '

other ind 9.2-2. atm- axtraet and oily portion were combined and dried- in

cornea. vi.531 an!.yflroul potassium cu-bonet . Th3 ethn- m resume: on

I Mm bath and the oily residue was metamtsd using I on. foot.

Vim cglumn. The frmtian hailing at 83-320 (Ll-5 m. Hg. was

collected. A 12.1 3. {Drama (at a 1'3 a. (1:44..tity o. resiz'ua was «315-

emw. the kitty appeared to ha a qamtarmry salt pols-mar or 3-

piperkiino-l-ohloroproma. The yialfl m 130.07 3., 0.9?”w mole, of

3-p13nz'mmo-1-omomprogm which is 1.6.1.5 or the fizeomtical yum.

rho repented boiling; rags far 3-pipaz-id1no‘1-crloromana is 953-«133°

c./25 m. Re. (85).

Praparstion of':.-i brp‘slm-l-c‘lommtma “gammlodwe

Cl?dial“?tibia: .iii 00:33:]-

U

A one litar, three mat: flask mo fitted with a tetra confisnmr,

macBenin]. stirrer am! I "I" tube containing I tinsmomtrzr 03th:?in;

into the reaction £13.33: m? a dropping fume]... A 79.0 g., 0.35% min,

qmttity cf hqrxpfimlmmt “.91 was disscl'md 1:3 1:30 111. of dry chlam-

fom and placed in the rescuer: 11333:. A «antics: of 81.5 g., 0.5.5357



O
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«.d‘fi

MD, 01' 31"” 39' Cristi.13: t;5.311;). (1.41111 canals“43.4 in 51”.; 4.1. of dry

c211... 5011: van 11:9;m‘oi in t: s (1:995:33: Plan-.11. The --:>:‘.‘é1a.:1ta of $1.9

‘ E _. ("-ofl - -1 1...? 4.

$12.23.: wars :‘.-flame! 24.. C . 0:1 I 3.41.1111 La-11 at“... than t34et..i:‘;1131 c.3...-ride

cilomform aviation was a:dad- Cronin ta t1: arr-11:. macaw mixture

at a rat1: 54:51::th w 111......1.2.1.1: t:a :‘....ction mixture at...“-130 C. Hi 11-

out titre 6114‘ cf a. steam bath. Onehmw and: [1514444 mm“: were mqaimd

to 113:! all or the mluticn. A cm1:11: clanrizio mm was tittad in

ylnce cf ‘10 (Steppg,...... 9.1111191 and a tuba 13:1:in; to a mtar eaplrmtor

was corner-eta! to the top of the conficmar. ’41?le I slaw stream of air

u‘cal drawn 1'.“raugh t‘m mm‘mw:a to m:we at:4514:. (10151.38 £4:4::~.,t1.¢4

martian mixture was stirred an: hast-3:1 at. its :'an taagam‘mm fer

tm hours. Em up;:‘.ratus we aim; :3 for :’itztilhtion and aaprorimataly

75 2:11. 01' ct:lorofcm ma114.:3‘3411133. from the; macaw: mixmra. The

reaction mister: was scaled, 1:31—3:11:an cmtala fem...-21:3. The crystalline

solid. was contacted on I. Bucimar flannel. The precinct. was wary cruria

and fcmr recrystallization: from 13051110131 0.120.101 3.21 charcoal

traamant in each recrystallization, wararaquiredto obtain I proauct

melting 4t. 1211-121" c . 11;. reported iiwrabua value or tie 4441:1443;

point. :4 120-121? a. :15). a 641.0 g., 0.235 mole. $7.51 arms as

obtained.
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Frwshion 01‘ 2&2:-p:-:0:.:..::0-l-02“réduwfi ngcww.if:

Qatar-13:0: .131

’11: same gmwral prace::::~a ma par...” 11:: $91-$10me ccacribad

1mm mplaysd, name; 735.6 3;" 0.5772 111010, of 21::11p3mmncatlgazwl dic-

oolvmi in 1.30 11.1. of Cary chlerofunn and 82 .1: 3., 0.1373 11:01.9, of mica-I591

:‘.-1.3.5:...5:1:'za diam-11:33:: 11133-3 11.1. :1.. Cry net-.1010 “1‘0.:1. '31:: hours war-a :'aqairzad

to nix the magma and the mantis-n lat-mm: was has.satod at its mike:

unparaWe for tr‘f‘irLrty :-1::-.1t1a. 3:111: 10014111315; the precast in to

usual manner “:2 reczysi‘émalng it Ema-130;:mm'l «100:31 a. j..17 3.,

..., o
v. 9' J-‘I 7"- ... fl ,1_..‘ “v? .‘-; l.. f.

' .512 male, 8,, T111513 of a p: 0125:: ...altiug st. 1.2~13} C. m

J

%

0000:1110... The malting pomt (:1van in t‘rm"Ataratlfi' or {‘:.-is six-mutant)

‘31:..93 ... q--.

is 132-3....4 v. (.w).

Pram:anion oz t-Fipn'ic;km~1-cm.omufiana Evamciflnritis

c1 memes: . >413:

'27:: um gas-16:01 ptmodurs and egg-swam: as lava-1210113131 6330:1503.

‘me mloysd except. that. 1 two libs:- reaction flag}; as used instead

of s one liter flask. A 12?.2 g” 1.0 5:019, quantity of 2¢piparisiho~

ofimnol dissolve-:1 in 2J0 ml. of (2:7 chloroform and 1112.3 3., 1.2 moles,

01" freshly distilled tinny-*1 cl‘ioriis required one hour and fifty-five

minutes to combine followed by s flirty minute reflux period. A 1513.5 3.,
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0.0;... 1.1013, 11,. .;..Z {10:11 0: sacral 1113.12.13; at. 2211-22: 3., 11.11.17:

rucrswam“ £1011: aims-.21, was 02: 1:11:33. 1‘21. r.-2;22rtm.! trawl-fir;

0,.4: \ n . 1-- -' .0 A' G a ”‘:.:

9614'wa til. 1141041151 L. (Lu-8 \1. (4.).

Preparation of Tamra-sat} $13110 C211om22yctrm (33

A‘ Aooooo a" 10'.

:1b.5u.‘x”.'.‘xu ..zv 13'

A one 3.1.3:, 2.:rec nae}: flask was equippad vita a raflux condenser,

gnu diaparaicn tube, mc‘. a mamaswtar. The open am of the reflux

cont;mm: was connected to a dry 100 100mm1 alcohol trap by s seven

minimal:- glass tube. A hfimm chloride smarstaor us corm‘uncted

by fitting a rubber Itogl‘por 50:11..ng o. figuratory fumel in a one

11m suction nus... ma side at: 0! the suction flask was connected

to tho gas dispersion who in tha reaction flank. 50611011 (11.110.11.59 was

placed in the auction £1033: am cow-weft with cementratsd Quiz-002.112.1220

new. Comm‘a‘atad sulfuric 0:212 was placed ‘2. the 3212;31:5013' tam-2.1.

mo «entity, 2132.6 2., 6.0 2.121116, 0! butMVIFNan ma 912.0012“ 111 the

taxation flank and 1:00.be to its reflux tmpammre, 511° C. , by mama

of an sleet:.0 21:12:11. The comma-22.00 011111121: 0.01:! was slowly added

to the mama-Aorist aciri 00:35:12: shim-ids Fixture, 1111.1011.11; 322:.-:

“
I

.9.“-.- .-
“.'.-o1151‘me:110th! 00%! u? to?» no a.0513 tumbler; into the r1...:.u:-:L.g t

Ezydrofarm. T120 hmimgzm 03:15:32..» gmm'a‘ was stag-.331 001.113.133.11.“3‘

to give an even now of 5133. 1‘21!) prcc .x.‘ W: was cunt-{:10 26. until 1:10

2.02492me of tho mrtiun mums-a reachafi 11.60 C. 1.21212. r213...as:

@profimtely fourtorm 2.01111. Fractionation of the 1105021011 :05... 1.111%
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mar ransom} prawn 311113.208, u {:81 1:18;.“ fractbn, a cruel. product

boiling at 3&9)" CJl’S m. fig. The mam-tad boiling point. for ma

{mount} 00114-142931: an 60-91.” c. 2 1:... fig. "122.13 tutorial m :‘.-.9211-

killed to $11!. 8 35.1.5 3., 3.26 mien, 321.3; yield, of pram tetra;-

mmylana calmer-yam: boiling sax-.12" (“g/1;. 1... fig. :2... reported ban-

12211;; point for tam-12.90.321.123 cllomfix;“.2212: in 61-620ch 123. ling. as:

70-710 (.’./7 :13. £13. (£3).

Froparntinn of Y “LO-“p?.CLIw1‘d3PGW'1-2,3wiltflt7 .31-

34311011,]. 88111123 iUtrocnlozLie

42".? pu: n1; va‘hl

«M: 1‘2:- .3.-h-. ...-01

2’33

A Sf»? 8:1. thrao.22.862: .1881; was 1' 11.812 with I atim‘cr, reflux

can-127.122.2312, 811:1 (.'.-120.2222“ bxmol. .1 6.5.5 5., 0.1.55 £3313 qmtity of
':‘2'220

005171713231‘02'1t1 3.113321%? in 13 :2... c! 1:22.212 was 22221.1 ts) t‘e £1.33.

A 9.135 5., 0.131"S 31016 Q1m2tity of 3mm25‘201ino-l-ctlamymwas was

placed in fine (frigging {822-2131. A1 .1 g.,083,3 2.2.31.9 quantity of

2,:-.‘ix'.et£':,r1-3-*.hi-:+2.3 amt-11.2.21 was flashed in the swim 11.322.220.212:

soluthn 8m}.- hnatar! to its rcf'lw: Lama‘ratzm. T? 4% ”#2222‘2231 31.722..-

“-q‘ '.- .. . . a 2 .1 -. 1.. n . ”C' s A I
c.10;‘0;.‘a‘ 5' :‘.“ «as a. 1.2-? v ‘12-‘0‘4-3 ta t- .3 :'.-£3.» 15"? c 0*»?3’. “aqua-.39,

8.112501: 22.21212 1: prim cf fiftcm :1.?2t2321‘tcz2 whisk the: 22:12: $21.22.

”:'«twe ‘:.-.3 128.1... .82.). 8'r‘f‘tirmal tar-.2 32:21.! a 32.21.? 3.61123 wit: 2.2!22 .1118

81211212133. Cu c2..1..n'; 8110211122'13 8.23:...2:32 rm: 9.: :22:mm:an Hint-.1128

812.13 til: m swarmed £122.11 the 8.73.2023 lyer. -..-..3 22122.13 parties:
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was a; L.a.8322.5; t4...t_. L2:38 2;; 83.. p8.$182.18 c.‘ 0...;32’ and com"...:d 85.12;:

the original oily m‘arial. 12‘1"“ emct'sal 021818108 \u'u maxed with;

2'3 ml. of five 34-31‘csiramt 8.583.982; ...,L.8......L3 iii.- :31: Hit“ ,'81ml. of vat-:3,

and trim in contact Him anhy.1222.15 8.8$95.11;: 82.102188. A 1.218288 12.88;.

5L8 ml. (3.83;. was‘ittad vita a rim-“Jr, cak-inn 8.lUI‘iCG (1.235.: 8.128

am a. 6 m. 1811913 b.1120 8.3.2.18" ‘iCtB'J to 8; 12:28.1. 851.872 one 8...“...2282 at

t...» 8:82. Fry 2.,:.mg8.. 8.18.1823 2.8.8 Mama. by crowd... 8082......ct83

82.13.11.:1.: acid ante 8 80:11.88 chloride ccacaaratai 41.123.83.82... 85...;

mixture 808885.888 in I 88:: liter suction flask. T8: at:2.8.21 Of ‘:.—3;:..8 2:;

ciédride {.208 1.2.8 082.18%. of its: 8881.188 .188. 2.88 98859:: 8.188.,. a

60133avatar; unfair; 881$ drying tam-:12 8...: um: 81381;: bubbles: into

the vimronsh stirred cum-x2881 sortie-.8 a; r max-p}0.».IIOM"=231-

2,3-«11-wfial-3cfizimyl 88153.28. 381.812 the 1:83.1.81 8" 813.8 :mdipiuia

had forwzd L88 Imam ahiorido was bubbled into ’:.-.3 8:23.312 ifial‘dtisra an

additional in: 81mm after 181182: the find: a. Mmrmfi and sat

acid. in m in bath for :1: hour; to facilitate cwatalliutlm of

€10 precipitate. Tim mite prmipitau in men filtered on a Bummer

mmal Ind “shad with other. The on:in product which aslted at 137.-

ML)" C. will 2.:me {mice from Wow). 3109201. Tim yield of

run-{M11881 Ymhollnomdpwl-Z,Sdmfitvl-Bflaimy1 38.; '8: 3

hydrochloride m 12.77 3., 75.033 of the theoretical yield. The 38:11.2-

point of the product? arm- drying wenififi at 63° 6. in 8:) 82801.38 L212

fining pinto}. filled vim calcium 4.2mm:o and Wfin um 1183.04.30.30

C. Analysis of the compamri for carbon, hfimgrm, and auli‘ur gave 8%.:
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U’ bargvhq 3UU‘k: v, ’«dei ::, ‘0’;- ‘5 3’ d. .k‘

Preparaticn or Y#ip-nrminffnqn-393r18-2fi-du2mt.g.'11.. 1821'...”

81.13.1189 .'.;‘~.":‘0\'.1..13..ie

:'.38::'23, 01:81

 

A 500 181. turn. neck $188.; was fitted with a stirrer, reflux con-

denser and dropping {1118101. A 601881011 8811118111183 6.?,5 3., 0.1365818

of 60-11113 hydra-.1130 (11.54.1763 in 152-; ml. 111' mm was 11228238388 and

place-:'. in tin flak. To this salution 8 3., v.0,f5 1:11:18 of 2 ,5—618-:1t‘1;;2‘1-

S-finiophmefiniol m 8688:; and 81.30.111.291 by during. .111 3.95 5.,

08833 3818 quantity of 31119812ulna-lawloroprma m plea-ad 1:1 L a

dragging £88891 an: £15K! W130 during n 1882179 18121818 period to

he vigomsly uttered refluxing 3811111108 centsine: in Lee maetion

flunk. rm- 811 of the 3-15“.p-'8r1=.linc-I-chlammpene hm”. harm a. 3596.

the reaction unfit-e was 813121286 at it! r8318}: tar'rperamre an additieml

three 11mm. 321 cm:Aug 13'a 1'88chmmm In oil 18;?” famed

which wee aamruet‘. and the nqusmm writer. was 13711.?th with 87:23::

Im’rt-.3"1.1! o- 25 n1. c‘.’ urt".'n‘. ”3'18: carilfineg’. ether Eritl'af‘ ta were 8"-".-':7<!

1.2: '22.:a 022.".33.32.31 cm:’8 OLJ Y -2.2.'2.3122.“Mm-Trev; ~",C~‘”'122t‘221t‘"217,1

:ve 0 . #4 ,

8:151:78. 7‘20 r'm'zlti.:2 after:81 803:2. 1:2: was tits-9:31.. with 2;, 52:1. :2! "
I

L0;

6305.~.'2'. 1'."re.'.18 5211.151. fuller-7221'. ’ry' :21. cf rats:- an" 1:. an r'1 227‘.

in cszzmct with 8:20:. :Ir'r: 2":8 2.7851127: 921331.52. T5113 5:21.818.2.“ ....l Sfil’l"

1.108 m then transferred to a three neck, 51:0 :11. mum bottom {14813311,
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2:25

in)
fitted wit.) I calcixm cflurir'e €123,112.” 12.11.1223, 715:7'20488 (33:10.2‘1..'6 gas 1111231;

1.2.1238 8:28! a sum-8:2. 23:23,: 3238;228:388 (31.222138 was 1.82.818: 13:29.8 1:8 stirrer:

Otilai‘fifll solution 18.5.1.8 1.2.8 £1881 m3 11303835. in an 188 88-38;. 1131.812

1.28 12111.18]. white precipitats fifl'i‘fii’. 1.12.8 12.887120;3811 of 1.8223. 8 me 1:21:“22123;“:

5.2118 fire solution can 82.:83.81888]. two 8.88.188 after vi 183. L‘m £1.98 was

flowered 88:1 381. 9.31:2: 1.21 188 for 81.2: 22.82 22: to 812-8818 a. 88:28 82::82 2'? 2122.8

proCuct. Th8 011838 Y -pi.,~::2£.::1.-184188;;21-8 ,9ch181...yl-B-thienyl sulfide

h;:2..'ro<2?'.lori:8 was 5.11..“ i‘”3d and 18:81:88 vi...‘8 at 812 I227 2.1128311 (23.101216!)

was again b88818? misc-1.128 filtrata to obtain an fijfiitifinz’ 22181:.c.

83288 product. 1'88 total 18813.1. of onus Y-pizrrLmo-nwcw Swi-

th13-221-3~t?'-..18wl MEL-58 hydrochloriéa was 15.2.2 3. 831.8:- W8 :28:

cmtallizationl 5:28.23 6.2.2? 3..-33982031 8.180301 13.22 3., 0.1.33 893.8, a

73 .15! final-2.! o! a procuct waiting at 1715-132. .1." C. was o‘2t8122

E183881.81 Will of t) :9 {101-3190131153 1'8: carbon, 1238128921, 811:2 881.8112 1.38:8

1.2.8 following rasultsa ' Calc'd. for Cuftusarsls C , 39.95.; E, 7.91

3, 230950 3’33." 8.55.171)?” 802‘:' 3. 22.73.

Freperation or Y -{3—‘.‘ {ii-2; Gdiiylfi‘mil‘m ) «1122288321-2,545.8812.ylo

38th181132115113.! {i0 IEfiirmfdariao

WI.S,I.CL&IVAA'H'EQ‘ ' .ESCl

I
2!; ~68,

3 ,

[I

A 6.65 3., 0.1236 8818, quantity of soéiun hirer! :18 was :iiasolreci

in 1:20 fl. of 1:81.812 888185.888 in a 1.32.2288 nae-’:., 5230 181. £18.33: 11.1.81:

with a 31.32.122.22.812, reflux (2088888582, 88.. drop1.31.213 fumel. In the 83:81:88
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301::$1623 8330 3., O .uL-S mile, 0. 2,,-:.....r“°'"l-'3-t.10;) 131131;.3:10]. m

613901336. An 0.2) 5., 0.C,-,,'3 ..013, qumtity of 3~::3LU='.:3::1no-.L-c 123:0-

917mm m 3;th in ti:3 drop..3. 13.132131 3:33 mid-.3.."3.33:3:-33 to t3

vigorously stirred ref11min; weaptcm aviation war a 133172.022 of £33332:

minutes. Tue mantis.3:: 23:12:"31133 3.72:3 3": 23:73.3. athis 1:351:23 {23'zfiifi‘3‘8tilz’fl

for $37333.3:12: a. qwtar hours at 9:12.32: what an oily icy-7'33: 2:3: £33132.

this m uprated mm 333......“ t:3 ma.t-ic': 3.3.x:“3 1:: 3:: 133 Lats;

m the aqzmn {232732.311 ma mtmctad with t?-.rsa3, ,3) 3.3.. perms-3:3 of

ofizer. Tao canbinaefi 33.31.'3‘ 3'2.:racta vs:7:: 3.2.33.2 to L‘3 or" .;::u:1 oily

1.13th1. 3.3 maul 33:13:33.1 3:21:33;2.::n of cm:3 Y -(::,.-:-.41.3.31-

mino)-a-‘pm'145-;@33312"”..-3-t1:-...;'1 sulfi«:23 m 93333: with 2:3 .'.-:1.

of2.27- 80121.33 hydroxiéo solution, form-xx:- byff.) ml. of 13333:- 33:2 ting-1

213:3 in contact wit: arfigfiroua nuggwaium Mate. 23:7 233717056311 fizlerifio

m baht-13:2 twang-3' L3 33:23:73.3 ethereal solution containsd in a3'31.} 2:1.

£31733 nae}: £1332: human: in m 133 133% and {133332 with a stirrer,

calcium 32:10:31.1 tube, 1332 3533 5.313% tube. A gray crave r -(::,:=:-c::’:~

ot‘vlminfl-n-pmpyl-Z,S-GMfigl-j-flziamrl sulfide hyzl'noctdofizia

procipitato fox-3361:1311 after b3i.-;; 333 as::23 1.3 t3 33333331 3311:3132:

3% 0° C. for 51: hours was filtarafi and washed v2.32: 3323323. :’.‘z-y hflII‘Gg-fl’n

«2.33133 in again bubbled ti-17011337,. tin orig-final filtrate to obtain a

03mm glantity of gray crude mafizct, 13:12): when contain :2. with {2:3

mm: crude product 5373:: I {etc-.1 3321;? t of 3333-131 mountin; to

13.31 3. “£150 31min procuct. H33 waxystmizad twice from 627;; ieopmgyl

alcohol. The yiald of recmstallimd 7433.33.53.3133.3"“33330)41-5373331-

2,Eac‘imfizyl~3-tbim71 53112..:23 haw:1733371031:3 was 10.:’S 3., (3.01:!) mole,
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2.33

a 72.2: 61’ 1:2.: fizmmticnl yialci, mum; at 193-113" 0. Analysis of

ti: a compound fer carbon, ‘m-firogem, arr. sulfur gave the fallow... g

malts: Cal-:2 'd. for Cufiuf31:31: C, 53.121 5:, 3.233 5, 21.52.

rows: 0, 52.90] a, 8.2:, 3, 21.70.

Preparatian a! I“ -(Z£,IE—-;' iatEIy-mIzino)emy1-2,Sdfinzsthyl-

3~thiaavl Sulfide 1;";-we:.1orig.a

1. {‘71

*' -:I::1
“MCrarr?"

 

The Id0 fight."3.12.19 was mad 85 1:315:10 prm'iaun praparatbozw of

bymrocidoridc unit3 cf amino mafiéuo. A Gammon at 8.2 3., 0.2125;

501.3 of 00.23241: gamma in SO :21. cf Vim: m praparafi and placed in

he macaw flan. A 8.0.. 3., 0.6,; mole (5.1:...“.tity or {many pmpared

2,Sqfir-aattiyl-Sdinophanafiziol was éissalvafi. in the ”dim bywh‘azida

solution. A 9.55 5.,035'1'". molt quantity 01' 2451312‘qylaxfincfit’:23?].

6210:1613 Weahlormo m assumed Lu 50 m1. of water and placed in

the dmpping 9.1mm]... 3.3.13 tine commie of the {1.151. m vigorously-

ntirrefi at ita reflux temmfim, the 2-(3.192.231.3130) athyl chloride-r3

1“"firm:zloricie solution m 0.66.961 drum; over a. we ..mu' pox-19:3. The

rem-chin: auburn was mm at it. reflmz “twat.” an audition].

ei;;t hours, than cooled md in any material was extracted with three

1C0 2:1. portitma of eta-gar. Thu canbmod smear attraca were washrad Him

20 2:31. of 5'13 sodium m‘firozzma and than vita: as: £5.1- of inter. ’i'z'zo e‘umreal

...-21am... of 1:229 crude B (E,H-diatm'lminohtbyl-e,Smitwfi
zyl-B-tzfiamrl
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£31.13 533 (Erie—.'. cvmxzht in mutant mu. grim-mm: memeaiw mire-rte.

The manaaina militate 1.1.1: filters... hora ha dry ethereal saluiian and

dry f:}“.3m;m clflmiis m «kiwi fro: the apparatus described in ta

tar-£13m. preparation. The 01min {3 (3,:3-éiefityvhain0)ethyl-fi-tiziarg‘l

sulfide hydmczaurlxio was precipitatud in m portiam, rmtg $3.23:

by filtration to prwcmt the: Nation of mm: intros—pan chlorate. In:

cow-3.12mi dry and. 1313th “6153503 13.!23 3. After tea recrystalliu-

tic... from €117 180mm"). flannel the flaw in 13 .12 13.. 0.01.139 male,

83.72: or a... madman—cal :1.-.:ch . I'm pare protuct has! 1 melting point

of 31.2 .G-ILZJO C. analysis 6f the omwmfi for carbon, Wit-ohm, an;

mh‘ar gave the fanning roman 6.110%. for 61333.3353'313 C, {1&3}

ESE, 7.323 3, 22.31. Faumi: C, 51.62: H, 7.2“?! 5, 22.56.

Preparation 01‘ 9 (1‘?,.'-ni‘»iwt‘:.r1mnino)amylegfiimtggfl.

Bmdargl Sula“1.3-9 Kym2.1021639

‘nt A?! tr not ._Ih§

6‘2". .3.-333.3 9353);.3‘5.’  

The mm apgmvama was (:"qzlcyad a: 1n the prwloua pregnant-firms

or t‘m 9.3.219 hylmdl.:ri.ia 3.1151603. m: 8.2 3., 0.2-3.5 male mzmfixy

of 30:15.31 mama-11m was. 6139:31va in 50 ml. of mm 6mm in I

5'33 ml. flmk. Ta this stirred soluflmfifi 3., 0.05171; m1- of

2,5«12wt323rb3-t‘: Izmitmot‘uiol ms asr‘ffiaé am! the wdxtum was haatnci to

{a reflux tas'qzm‘atura. A mlntion cantata! 1:; 9.555 g. , Gilt-5.2. mole of

-r" i-‘tvzthg'lmimrrfirgrl ctzlarlda 113*:‘71‘ssc‘wlorizfla :‘..ismlvad in 1m :11. of





53“. 1am kuu ....n H Rn than... .. .fifibw m... v1.1.1.1... no Pn 33F.. ....

Saw..-“ 9...: 8-31.03 on n.u:......_..m..o......}... .1...13?... ES. 3...... n1......51

on P... 1.0.8.. nus... 9n unrwanun ”......" 3H...f..nn n6 9%....91... Eu. 111......5. Pan 9

guru a.» 5.. nwnnofia 3.93 an finnma on »A_.H.1n¢d.wfiwgonfin.w n53»...

vino...H31... 0 15.. 1.311 a.-.....1...01....-....3.... «a...31.03. - rm... m... 0.0.5

«3.0 01......” than a...5.3.6. 0...... mumfluwn..n¢.waaln.wé.hr1......on E and?“

9....» W...“ «1.1». ....w ......vnuun. ......L... n ......n runny” a. ...n 3Shun nfifififi+1....0

‘

U... P. «......anwnunw 3-11.... Wound. and. Ryan...“ .3. on 33... 8.1. 333.8»

4......
.533 inn 3.9.3.03...” v.83 «......3 4.1.... ...t .....r. v.1...Son. on noun? ....uo

«55$ .03“. .....1uunnwu an: manna 5w: ”...... mp. om o. ......u 3.3.15 mu...._.._..8....._._.nn

onwufinn 99.1......fi... 0.... 9.13....» R...” ...“...nn wu noun”? 3K1 ......qmnnnn

34.33.12...» Hahn?» 9035.11... musk Hafinfig 315...»...0 1.5. 11.5.3an H.190

flanwing«...... on..9........H wanting an Er....._....finyk ...«no.flan... HI.“ HEWE

$.85»an oh nunnn n3._._.......n.o fin flu. manna.. .a.n gym”. c V1.01» up...”

59...?” 5.1.1 «Fun. amen“. ......an m. undo?” ”30593.5 5aon»... «Q.

an...».InSD. 66.3. .81... 5......{Woman Rhona». H...“ 3.19521 «awn...»....nmn

gfivpggu gunman Hutu n. “.16 05...: wanna”... in ”.....nndnfignnn

9......n 9.8.. and. Fauna. Paxton. no on......Ln p 5......» m... GEN.“ nova.

ark»... “lbw“... own. raunlrrtet......PP.{Ognfckjrotlrrv.0.mu... ...Vnwfiu...

uprmwun .. «when..... .nwne finwwa fin .....H.....H._m ......o o. .....ufiwknwn on ......n non...

«numb non nfiufiuu.5......5&3. P... fiffin flan Kb ......onL... menswuuu

)1”. n. \0.! I... o . .‘.r 1 n “9’ . .fl'\?....l. 0

“PO-...“. HON- ”LU-cw!".:W”;(....- U. yuanfwkb I“. NONf& C. such. 090 L. hrwpt.uru

is. .._-.... .3 J. 2. J ’1‘

09 .....No‘.\. by. Nonrh cw. 9.8T».
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Frag-63a on of 54193135.; 351-332; 3."'*l-2,3‘11. thy].-3-t‘.13;,~.;r1

Jul;4“ Jj»...Uta-.193and

4:17:‘.ng >r“.:'.1

Iago U .1
I 3

....

Timplming tum apparatus and. in tho firmious preparation or 1.333

$an hfiimhloride 321151230. a mint-ion containing 8.2 5-2., 0.25}; mule

of calm: Emiroxicio dissolved in 532:1. of water was prays-aw: in tag

SLAB ml. raactlon flask. An 8.120 13., 63.053ffh mola qmntity of 2.5-61mm3r1-

3~t1'-10plzanet2101 was 61330len the 8071sz 1'23'i3rorvtifa comm-Gt: and {21-3

latter was heated to it: reflux tar-3.39222.ant-um. A solution 20:11:21“11.323

1.2.20 3., 0.651; mole of Z-piperiaan'a—atfwl cfior-ide hyLi-rociglari'fie

(7.19801va in Si) 120.. of WW m placafi in his ($011913: funnel and

.4323“! dmpwiso to the utirred ref‘msiztxg 0351811318 solution of tut: sodium

salt of 2 ,S-L1:23.;yl-B-t.10'::3n3Lml over a om hmr period. The

shin-9d reaction mLmre was kept at its reflux t’mmuro an national

six hours, and than coolod. 5.!) an ice bath... The oily mtarial which had

separates? m m:tractod with urea, 1C0 n1. portions or :3“her. Tao

Mined «mgr mx;-met: m 9252;ad first with 20 ml. of a,r"u so:12m

mma oolution, than wit‘: ‘23 :21. 0:? water, In? driod in contact wit?

cfiayfiruuo nay-905.2113 all-1am, memifim. 1713 9332133931 solution ma

filtered to mm the (17133 Infant than tranMam'wi to 1.213 waviously

clencrlbad mm: for aiding c‘ry m'vm-vcn chloria-Ea to the etharmal

Iolution of the crudo Hm93'1“o)at¥:yl-2,5-(T‘Lmt’gl-3-t'3ifixvl l‘xlfific.





The F’filpm‘idmoetéyl-E532134.201?.gl-j-vt'sfimyl sulfide gait-002210009 mag

pracipitntm by two separate 1322:0333 chloride additions. T210 c

product was filtered fmn ta... 301112.100 aftrsr 03.0.2: prmipiimalorn t0

prevent. excess two:00 01:10:“1.30 froa twinge, $13000 to the 8131339001 era-lac

non. Tim fresh pracipitemps, was:2 time, 1mm stored in an 103 hat;

for three harm‘s ta facilitaw 03.310.11.35.th mic-r t0 filtm'inar. 2:23

dry cmfin P-gdparlaiinoatlyl-z,E-mil-r-at.’y21-3-tzi-myl sulfide 333.1?~m0223.:.~1~3-f‘0

weigzw 13.le 3. After tun max“01.111.03.1023 1'on dry 1333.)?0:331 3.1.1::01

the 13315115 cf pure at"; :«piparic?moat:- ale-:2,S-ciiact‘g'lfisj-mximrl 30151:: a

by!whlortno was 13.11 5., 0.63.;'27:. male am 57.53;? $1016. It :'.-salty? at.

173-171? C. mp10 01...: 00:33:11.1” fur cmfimn, ““’r€“""2"!, mz..a.."1...f:.r

gave €10 tollmring rasultss 69.10%“..m- C};..3.S,.E'Cl: C , 5'3.‘'3 23., 7.5393

5, 21.97. Foams: c. 5.5-“:3 It, 7.1.3“; 8, 21.72.

«n .71‘ . = 3 ' 2 ' '3 r” r" .- a 2'. a 2 . I ..
"f1" 1"" ' 3's 0".' . h .o " 1 . ~ ~ .' .1 , ~~ . - '9 ’3 ' .9. .

”. \u‘... ‘:.... punk ..Wv "db-'J .5"... ,fi. Q.- 3...“; V: ‘J 5-,!“U-LA'JpIQ‘ .fi

82.13.1150 11;,”me1101‘ 10.0

I: :.-. .... : I ... .'1-.o¢

l | ddoowl£~ii::‘ . 'b .‘.;i

‘S I ‘

g 1

"3V V. 7.3

3

.‘.. ’V ,9, a. ‘

1’1sz gap-mam “05.42: 1.1 Lia 9:22;.wmlun 1.0.3 ta 3.1.2.0 as ....at. upsuxuw

m t9 p1‘9’5'&0118 r13.ZEIG-sqhbw.» Cd. “hi“.3 Enlist} :Vwm.-10-.‘.L-’J Uw&—*5. M C302

3., 0.23.5 mule (3.0.1.14 0:: 2.):.13.: 159W?::ia was ......»le in :'.. :01. of

‘1'.“ hzi‘tially mum; to ”mu 51);: ml. r0milan flask of £10 a,r..:.1:aba::.
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m “nature ' '-.19 LA.5 00.41.01 at 2~v:3"~‘;;;'3 3.001; y]. clav-'13: was 9.15.0
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...-at 1.. at its raw... 1»? 32.021.11.30 £21? an m 1.111-cnnl swan h. .3233,
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i'rapm'atmn cf 5’ .( TI ,5: .5. Lvm. lJlé‘niziiiod‘. 142:3 a. grunt.- :yl-Q ,5-1- 2.32513. 5y].-

3-th_ .’.-'31,"): 311113.31 29 5:533:02: 213.211: 1:: 9

an!" P‘ffi'" :- ft. ".m-

}da'az«.w...x::3?: :,as§g)a.flv

1' c '2"5 .513

9

Thu puma“ user. in the prasuat. par-mammal: m tun mm as mu.

used in the pram-1m. stm'pz'23pm-nt-2ma. A mint-ion of 6.2 3., but-...;

mole of 00121113.: hydroxida in 55) 223.. of WW was propuec} m £310 5m; ':.-11.

flaw 01‘ the quantum. An 6.023 5., 0.115312; Bola quantity of 2,5«2..2.-.m2~.?.y1~

B-fiicpimaefirlol was dissolved in two main-m hyircmm solutisn an;

hmtea? to its reflux bmonma. A ”laden 025‘ 6.76 3., 0.12554 mole:

of éLmthylminoWil cl’JGE'iaiia 21yd‘0ci.lx1ri-Ea diaaolval in £3 3:1.

or water was placed. in the dropping fume]. and mm to was stirred

remain-3Wmama: minim over a Emir 11m pan-ind. The ra-

uctdcm mum nit-rod u. 1?.- mfhm wmz'am for an miciitioml

half hour, than 6991013 and extracted um; times, 160 El. xmfliom of

$10!. The 002be efim‘r “tracts W131! mgheci with 25 ml. of I 533'

mm hydroxiéa sciatica and than V1131 25 ml. of later. The mam

“hm-ml solution u drier: in contact 21’6": 9211371333110 immersing «new.

file Mineral autism m filtered to rmve tan drying mean. am @513

We fi-(Hm-cflmthylaminmwflvlofiwl—éfi-Chafiwl-J-h.imvl NBS-.69

Wanna. m 1201313321 All in preview: magma-mien: by ten napmnta

precipitaflcna with We Wimgan amend» each perms-agitating

being followed by storing the sigma]. in an 3.26 bat: prior to tilt-wing.
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A 12.97.} 1:. yield of 1 var: crud: hygroscopic mtarial melting at

Q) —- t s 1

12.x) U. M3 .LJv-JILLV'A'. Alt-ibis. um"9.) L -X’i:- Sewafl..02.5 1. '1”; w...’ ;U\o‘

..“l £33u;l a 5.»; E0. bng,‘ a3~L.-J, 1.10,} ' J‘Lviu 01:41.0?) 2. “(1"6.‘

T -“'.-—'2 .r‘ —r " ”.’.... u. -.‘ -.‘ ’ Ii --: '- i D 1 - '1‘ -. 3;. ' -'.-l". -

01.3.". to ..., at. cup—w" 'nu... ""V .:'-H *4 .‘.-s’)‘ LinfigA’d‘kI-hdiyb Era-Jud. Jug-J A?“ -¢‘v$tn.~ué 18

Q I . I '1.- “who {a ._.” _ I- h ‘I q _ G. “b 1 In. .. -.'_. I {.'_

Imt...._:; 8v J-f» “431.2. 9. “W iuwwuw‘uo W‘béfi U: L-AJ fitting-OHM .Lv‘S'

“ -‘ 't"---"-x ”W“- T ’- -" - we *4: . 'n ‘ :'."; .. as ...-‘ 'r " r

car-Jo“, week-..., 2:.... 22d... 5.2%: the fchomb malts: Celc'... fer

'- *fr'f ' v ’ .. .'. j" -_~ --. “‘7 " 1 _ -- . r'v‘ 2: r 9;.

0“."“-3 'v’ W’.R...‘," 3” {tie} 9. 4.40.5.5. £02122»! ‘4, ans/0‘45 n, (or-.:‘

8’ 2.: oil.

Pragmation of 6«£70232?..2lfit2o-a2-J':2.2t;1-2,§ 23.25":213-2-va13m“'1

It; Ill—fa? 9 31%,;420 c. CLO}; i;.- a

a" flu ("I I"? x 9.72

‘;;,‘ .--.3 g .11”... 3‘ C.-t~

... n

r'.;"-I “JFK;

. 2'»... 92222-2 223212522232.:3 and 5232.2:31 12222.: 2321229 were 22:: ‘ #222 that r’emci’mi

in “the previous! merm‘m‘t—s 22522;: 8.0 13., (.‘.??f'fb, mole, of 2 ,3”~73teetfij'1-v

3dfi=i mefi;2.01 ’3385‘212321 in 3.240 2211.01? m‘er orm’n‘n~23 3.2 gut-137;.

male, 01’ 80312153: hykag'ze aid 11.9 g.., 0.127351; mlaa’ of hmrg‘mltno-

l-c‘zlorc‘camm .:fiirechla-.-;‘3 (T23.55alvasii in 5.3 .211. of water. fifty mint-ea

were reqxtrei to 0.6-2"- t:22 2291220223'~"W~‘ol¥:2°-1-<“1-~‘v2+he 50322222222 to

the 2, :’.«:‘.‘Lwti 231-3 ~t2'25.o;wt'..m2et‘.2 12:21 963.222.1232. 15:13 was Ellyn-2:13 by m

6133?. hm” mflmm perioz‘. kfim iselati._2'?t3 mete-.221 in t."-.a 222322223.

23mm: 3, 0.?2. 53., 0.0023 role, 22.15“; 5'222:3 of a pmcfuct 22:2: ting; at

1.23-1.25“.50"..., art's“: tun: renews ......1 1.3222.in frmx 1.5012901;1 alcohol 22.23

cm;2'2..3 5.36.1211 is of tho (20212522272 for cafbon, Enidmfian, unfi- 2!le
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mo tats fallowing 1-13.1.3: Cah'd . 1.:' Pu.335?.:I all: C, 395,;

H, 705:1, 5’ 19-92. ’i~.w~' (1, 5‘2 9",}, I}, 0:.?; £231: 8’, 1.90:3».

h'eparation of {q 1")"1: unot ".L-e: “‘11:“.101'0-‘4118:213.

5'31le 1a “rm-- .111?1:";

' " .’V'1

8‘ 3:. 13 .2 18.

I3

d

'3.”a ”he 6:27:11“:ng rr>:*cr1‘-3mi in tha "fr-ins “3‘"“"0'5". r“?

aim haired-13:15:23 mlfkea was 1152-313. A 803.211.1711 of 5.5 gu, 0.1.3; memo,

of Wilma hy."rm:iua in 1.21:: 1:21. of? matey: mm prtayut'od 1:1 t’ve {3:10 r-l.

rem‘:.-ion filial; of the autumn. A 7.1%.; 3., 0f.73 male, c;mi.11.1! of

2,384inhiomfl-thiuphmum21.01 ms dimolvad 1n the ”dim: mail-oxide

{Elation mi. 12:9 1.21.1.2:- ma 3;..3ekia.3;'3 to its rest“!at: 1.1-yet-at.m. A 5-3112-

ticn of 6.95 3., 6.0373 13:13, 01' 2-(p1.;13:r1diao)et.‘zy1 ct:- crlsfe EWJmchlort‘io

Ciasclvad in 55-7} :11. of vat-er was 9.15.94. (ray-«:93 fro-.‘.: the; 6033:5111: 151nm].

into the vignmmkr 91:1“er reflux- :3 80111111311 during a flirty minute

pat-fled. Th: r921...~ 19': tilt!!! us at?"and at 1%: reflux tamnature for

m aid-11:15:19.1 It: hears, than 6:901:21. andn5 untested tit}: fcur, 15)") m1.

p<r~himn of et‘wr. the coughinad ether mtrmts vars mixad first with

20 m1. 'n 9"! sciatica e! Ian-m hyfiraxim, met! that 1111.: 2-3 :1. of

afar. The ethereal r3_ntion was {tried 1:! cantacb with m‘zfivwa

magfiezatm 921.5310. 1'19 cmi‘eafm’mrixEmotrglar'é’,wca,c‘zlaro~3d‘tdwnrl

83.151 #73 hyfirocfww1m 1.0 mm 13431;: 3:11 in tho mxmr already (14:33:21041 tram

the £1thred eta-r3111 acluticn by passing 6.1:: 1.3mm c.-1151-1119 into
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:
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.'.. - q 3 f" c pix-'5 1. u, a“ ”Q ‘1.
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to t...m wrung-Lg 411.;qu mmaptm gamma over 4 mx;-Ly

mane perimz. The sun‘s»; 133311311 mixbm’a wan kept at its reilmz

taayammro for an 115:4}.timed. ox hmm, 12.011 cooled at! extracW‘: Wile:

1mm, 1...; 1rd. [Luz-mom of ”Law. Tins conbixwd flu}??? muse“ mm;

WEE-.51". 1:111le vita 20 1:1. cf I 5:3 1:0ch maroydxa solution and

than wit: 2:.) :21. of 2.225.- . Tm ot‘wr-‘r‘. sciatica valet-1m? .:'. contact.

5.15.3": m:‘:;*.;.1°oua 1:11.;3'9usima sulfate, filhzroé, and dry hytrcgun (:2 21037160

ms Luljglud tron}; tin} Gabi”? filtrate. 1:15 I? iculty m mcpesri’ cad

1'1 imiatfmg t‘ra Lama-a r-(r: 33.25313.- “r'lrr‘)mw3+‘**rethyl-2 fin-15103110??-

34.13.3231 mil 15’s hyércc‘dtn'ifia. 5'51; first mtartal which precipitntmi,

duriag the: a:::~‘.5.t13m of (5:7 ‘Qfig‘rng‘m c5~-.lo::.'5.€a, 1n. -' (111153}; 1:; aimzzryai iv:

an 051. Two {last-c was ctr-give: and p13...55 in an 123 bath, whermysm

t‘fia on 8011551133. Tia nits-rad 3912;333:5133 of the crude maturial ma

ct «31.23, warnirfizt, in a ret’z‘iféerrfin: to all-cw it. to crgmtnllimes.

TEL-3 u? tor-131 a...hand 65.:"tmif to t .9 final., tiQI‘EfD‘I‘B, tie at‘lam' was

dacantad from 11'. am! the crude mtarial aft 61.111513: wait-:75ed in the

{La-sit by cififwrmcs and fmmd to 129 15.37 a. 11...Mar tEXI'iQQ rtmi‘yfmlliza-

flout from (5:7 1.99mnm[1 0.105)]. 4., 6.31 5., (':.:223 male, g)“.1, ylsld

of f.{‘:’.-'froth" *‘Lfifl-c-mté:3";t“‘l‘€,:"€" F‘u*J-t..4...m'l mlfiifia

WTLWF'lot-irra, melting; at 10.611546. ms ohm:new . Analysil of the

magmLmi far car-son, 3:361:93, cf-hzrina, ané sulfur, gave the following

In.

1131.11.55! CliC'd. for £93! 14';-’53:"151 C, 335.2...) 1., 1;.3..:3 C1, 3i..f»ii; S,

:1.

2L913’10 F5335! C, 33; 9:33}, ' 05?; {‘1’ 3L.fl’ 3’ 2‘:J.:¢5.
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4- .. .‘ r" «‘1‘ "-1- ’. 5...|‘....‘1

Irma: . .1131 121‘ Y J: 'r1 5-15-11-5“-024'1-?,.~-.1c ...1.“o-..-.3_13.-,r-

wed—5.5.x J ‘9 «iLJ-a‘fidr'a. a

- w’ \m 3"":

n.‘ at "‘ f: a;

r’l

.- -. ..‘_; . p1l-‘ . .‘ .... .v a; - .‘. ...- -.. ...... ~.‘.», _ .. ' . .—-~ “

3 8:11. 3....3..'...=....9 as Lit . -..-.. .... 3.21 :1....ri-..-..3 p5: 1.1111133 0..

.1...'..: :2 ~11 .. ..‘- :19... H.’ :'2' ‘~
{v.27 {wt-"(24:':33?‘ 3 9..-...‘5'- 9"? «.37 '1‘. .” - . 1‘1 a...12~.1..11..r2 cf ,:..1 3., (..., :11...3

F. .‘. o ‘1; --"0o . . ‘9 6". .‘. . ‘ "I . In” .‘.”, ' 3‘ . -'. ...l‘. ‘

o. 361 .153 13" :'...--:3 <....~.,»1.:...'.:<. i.) f 2.3.. L.. $3.3m“ was 13:31:33)... in wt:

\
-
.
~
.
J

3
:
1

2.
J

G n r
"
.

5 1‘
:
r
)

:5
!

.31.? liter maximal 331.135. 1.1“ 1': 3.2:1z*ct.-n. A 7 15., Cali}.O

'-' ‘ h ‘ .'.: “a r 2!. ‘ ‘ ‘ N‘ o. .r J

of 2, .-.-i---.cro-.-..:i $33.11;}. 1.13 1......3'11‘5'33 in t.3 mx;?.1131 :'.; 3011.12
4

As..-— O

er~12:t1..1. 11 301.115.5011 of 1...) rj., i.‘.-;..".3 3:3”113 of 34:1-'21.:“11310-1~32...om-

. 1. 1* ..3 ...-...; 9 r'r- p -.3 1..-: t. '.

{27'311133 .2322:1'53 . .:>:.°... '3 3-51.1-..12... .:1 ..l. :1. 3.1.3.1" 1-21‘..." {1.1: .... ...1 to

...... . ‘1 ...: C.‘ I. '. ......e 4.. - .1. . ~ .«s-s- - g -, ‘ .g ,

3:1,...111; 9.1-2.1. 2:12;: ..1 L :0,.--23 .0 11.3 3.3231: r3;...L._L.*1 has“: -.3.”-

" J- ‘ '1 0‘ " . a .s < 0 ~ I . 0! . ‘ 1‘ . D

(tag-An mid." on 61:2? 3.9...1 2:” 1“: r1 . '3" 3 3..... .‘.“ ‘1' :1 2:1 11.3.1133

. ‘ ’v " ~“‘ -‘~ ' ‘ ‘ . . 4‘? Q r ’t‘o ‘39 ‘ .

v.23 3.332%. 3.. 11.2! r3513}: 1.: .‘.-«.33....13': 132‘ 85‘. 3-1.1.1333]. .3...}. ...-12.3., than

03:13:? 33;! :'.". “mac? with t‘:r:1::, 13;? 2.1. 3:32:55-:2113 of ct‘.:r. The 1:23.59 '13:!

01"??- mind: ware 11252334235 with 1}. 11.. :2 S'- amt-.211 '~‘~!-".‘3~7*..‘3 f-rlloved

1‘33 :30 511. of Int-... . Tm: c-2“?” a;1'.:tf.:n39:33 ti:1"1)1? in C'71"..:;.'t 1:591

. . '1 P (”-31 '. 3 .~—‘ \ ,1 ..m. ':. .4 .'

$9.3. r3215 2.13.97.11.31 152...... :1-, ...... 12:33:, 3.1223 cry hyxcnn c... 3:-.3

. - .. . .. ‘ . . , .. ‘:-: ...}...31...

3:: pass:311 1:13 1:113 65211153. .21 L: a 53:331.: ..1' 32.-.? 61.23:..- to :2" .1: .--“..ta

1'13:-....2..-'.? rw"2'“T1’.no-n~“"‘*‘" ‘:-..3-(’55.." "...2:r'r:3-ad"1.115131 311.11 1:73 5:37:52-

c‘53111322, 5:1 1m px'tixl 9:331:1134'333, ”“""""" b: :'“2 "1 33*‘zp1‘x531011-.» .-. thd-H' A ‘hwiJ-wbut) WJV*-~ :. 3'

1.3121321. 12:3 cmza prune: 13:23 13:22.33: 11:15.31 1:52.212 3:112 1:122 to ;r';;213

I x ‘ 1“ ' r1 “_. ' a . ..

11.7.. 5:. of a cm..3 r“33.1.21. I1...12.: t‘.r33 r:ac-s1.«1.-..-.I.'.r1..ms3'..r' . 1312-

~p\ ‘ r- r 2‘ ~~Nl

12:11;"‘1 alccu1 a, ...L‘I 5., 8.13.2. -112, 511.32; 33-1.: of m...



f’“"\

..../':..

‘



T vplpn"2.infancy-.2231; ~2, ....'.}.cl3332-3-25. 13.11;'1 8:21:13 522.”:12131322133
5

1

“Cl-ti!" a. 155’15503o V1210 €053.11 .'. .’...13222-‘232313 of the «33139323123 for

03132521221, hydrogen, 03.13.121.23, and 3:12.331 gma 5.2.1“: £311.33 .3; resume:

‘ u
’1 ~ ‘71‘1

, ,

C‘LJ,UC :5" Gig; 14w;vlfl‘
C,L1n."»; 5., 5.:“'7‘ C1, , ..‘(:"; 5, 18.1.9.

A‘

1763.12.34 C, 5.1.6;.'5 2!, 5.2;; C1, 3.23.93; 5, 13.51.

I .221'13333'n of. Y -£.2123:21.511: «2.1-:m.2,1-2,C-«fici.loro~3-t311mtj'l

“hm-“‘- ; O-J‘W‘UCH-‘i‘31.:‘Lflo-M"

2’33 appm'nmn 12.52.23 in 214.3 ;'21'«33.;2'3t. 633219131313 mm the 8322.3 :13 m

(1':1;21:3;'6.35 1.11 tim {21231253113 pmpm'aiiom of the 02.11113 52.333052212121119 sulfides.

A 7.80 {9, 0.52373 1203.9,- (p.....t1‘:.y of 2,5q‘1...lc2.2o-d53‘SM"mr"'9nl vs!

(2.151.231.3331 in a aalnticn 3:1"2'222325 £132.23 53.5. g” 23.152 32:21.3, of 101312.121

.;,: 301-3563 331:“ 100 r11. of 3333:- and t} :1 3321531! wwmfitan 333.113.1012 ma

51331233 '52:) 15. r3531»: tetgxmaiura 122 £13 mutiny. £131.33: of 1.5.3 ap;mra52m.

A 322134.21-.. cf“ 6.1.85 ,0fix?» 3:13, C! 3~3cmolmo-1~c521.ompmpcm

65.33.21.234 in 5"; a... of water ma £28..<‘ 31' 3:03.331: ’03 the mflumz alim-

132'13 mam-re:-..m 3011135131 611.1121; 3 1:"..rbv-f1320 samba patio: . The reaction

13-333123 1:2.-2.363133% at 15.9 refills»: 1:233:23.me3:2 an unlawfiioml 33.21 51:21:33.

A:.2122 be 223231.103 33111521022. 2132.21 cooler, the oily mammal we: 32:th

3:5.... 12‘rm 1371‘) 2.3.. 110.235.50.223 of at: 2.2.2112. 153 ems-32:53:13“ ether extracts 323129

1:32.232 3:3 £1.39.- with :‘.-3 2.2.1. 2...! .11 3'53. cMim 2132;121:1213; 911112.131, than with

2". 321‘... 0113'water, and than «1.3.39.3. nation 1.2.3 1....-. in contact vim





£071.15“! ms;£95213 01:12:15.0. T513 c2311;9 Y «‘:mfi2f1clfis3om-uprc2jglo

2,5.7«51121711ore-3%.}:- 1322"]. 82.131159 52131:met-:1.nri. s was isolate... in the mamas?

described above by bum-.1521; dry 22351233231 chloride £21? 1331 the fry

«mama mlution. Art's tfrmoe rsczvatallizaticns fro. iso...;5rl

alcohcl A field of 9.5727 5., 0.1335 12.22.0123, 755.755 of Y «rmrpholinom«

gamma-2,5,1in":lore-3t. .....rgl ml.”1.13- 3 by?roe5110th 23315.2... ,2;at 11'.-

115.50 C. was 0‘.tsinm’. kmlgmis of the conpovmd for: carbon, 5232;120:321,

chlorine, and 3.13.12.11- gsvva the following results: Calc'd. for 01.5515320310:

C: 37.35] H, 5.5.533) Cl, 33.:2.43 5, 13-3.9. Founc’: C, 33.0.3 15, 11.3553

(:1, 3:22.27; 5, 13.15).

Preparation of r «ram-mes‘lazdm)-n«:r0pvl-2diamon-

3—t21iemrl Sulfi.o 53"..2‘00.l01‘ii20

er! (11' A91 Qt r1"

.lab-Arutn 4L3.)a.;:c

c1 ; 1

I'm same apparatus is. «played so that used in the previous 8315.313-

»! of the hylrocmsrifiaa of mine I‘ ”5.333. A solution or 5.5 5.,

0.1.. mole of sodium mairos'isis "1061390122015 in 50 .. . of aster 1n the

rasction flank of the 553-1311231115. A 7.00 3., 0.5.2378 sols quantity of

2,5-c1chloro-3-t‘2liophmo551101 m dismiss! in the sodium hydroxide

solution and. hastod to its raflux twpsrstara. A solution of.” 7.051 3.,

0 .0373 mole of J-fiiatfzyhmino-l-chloropropsns hyfirochloriéo in 53 m1. at

aster was aim-sci from the drop;1.33 natural to the vigorously stirred

raflmdm 31122311133 msptm collation m a varied of mm mm.
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w

E19 motion mm” m “in-ml at 1130 reflux wqawnwro fer an

s‘ditioml 91.1: hours, 60016:: Inc? outflow with three, 1C0 3:1. pox-time

of Omar. The combined other attests war. mad first with 10 m1.

of I. 5.! mm Ivar-oxide solution, fem with 20 m1. of water, md éried

in contact with anhydrous ammonium sulfate. The “hand Iolutian -

m awn-ed m: cm crud. Y -(R,I€-diefl7;y1&11m)-n-pmpy14,S-¢ichlom

Jdthtemfi. sulfide Wrochlorwo an isolated in tho previously floweribw

mamm- uuing two separate ar‘éitlom cf dry mucus Emit-03m ehlorifie.

The crude pros-Met was mat-sad with «hat. after threo racrywtnlliutiom

rm dry inopmpyl alcohol I 7.945 3., 0.0223 mob, 59.0%; yield of pure

Y dasthylamino)cn-groy;r1-2,5qfiomoroo3~m1inyl untido bmzrocflorido

melting at 117-113.? c. m obtain“. Win or the em for

aux-m, kmimgm, uncaring, and calm:- gave the following remit-s

Calo'd. for 011313333615: c, 39.2»!!! H, 5.142; 61, 31.73) 5, 1?.l5’.

meds 0, 39.62, H, 5.1.81 51, 32.02; 3, 19.01.

’ Praparatian of 5-?epermmoefizylaS-pE-mrgvlofidthiam'l

3x11521130 Byflrmbioricto

_ 3 ,

A three nook, 500 Ill. rmi bottom flask, sum-Omani in a hmfing

mm]... wan fitted with a reflux comimw, machanical stir-fir, and

firepning manual. 1 6.20 5., 0.151: mole, qumztity of sod12m M't’aroxizié

{halved in 10"?) 31. of "Inter." 33:6 placed in 15.416 reaction flea}; . An 3.0:)

g., 0.0.3.5 mole, quantity of 5-1-22;mgvl-z-udoymzat;do). m3 mammal in
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1.2m mum-a m‘ofizflo Ic'iutim. Tina quantity, 7.35 5., 0.62.0 mole, of

211peridfmo-l-cidomattam hyrimci‘iorufi, was dissolved in 100 ml. of

water and placed in the camping mnml. The stirred alkaline caution

of Sqahmyl-ZE-t‘. iop‘:r.mt&iiol m hafwd to in reflux tergwratm'a and

tit-a Z-piparicflno-l-c‘flm‘omheno bgfifrochloridw aolntian was East: to it

dI‘D‘p‘H'JG over I fifteen 1:33.th period. Th. reaction mixture was etirred

n its reflux Wmmm for an uiéitional fivo and. a half homo. M.

the and of this period stirring was strapped, and an 35.1 pew fox—mm

on the batten: 31' E19 reaction flask. Mm: mung the nation nature,

M. was transferred to a separator? fume}. and the 011 3:25:50 mo wanted

fawn 9.1.3 aqmmza phase. ‘1'in nqmms page m extract-3d with three, 30

ml. pox-time of other and wrinkled with ths all plans. The ether-gal

”inflict: was washed first with m :21. 5' 6 N 3051113 hyr‘rozida than wi‘h

23 :11. of water and (Triad in contact with mflxyrirmzw mgnaei‘m mlfaw.

9m the magnum: Inmate had ham filtered Iran the awn-all solution

the EL'wiperiiinoefiz'ldjwhwi-Z-vtiimnd sulfida gamma. m

pres-1;; {haw from the ethar by bubbling into the oth wohtion mam-ma

mracy-03321 chloride in the swap mrmcr u in the previously (3.225“:de

marina”. The product was isolated in two precipitation: to want

830933 M‘rogm chlorigia trot: biasing whim! to the «hm-u). colutim.

1.1"tar £1.13 f-piysrizf111,063 Q'l-SfiszUl‘Q-‘fiAmy]. mlfit’: ea hylmhlnr‘lda

was recrystallizsd twice fro: 180m; 5'1 alcohol a, 10.512 2., 0.031 33019,

7?.1‘; 3191:: a! product. was 0‘23th which mum: at 161.2-161.S° c.

flak-alt of the campmmi for car’tvn, kgfimgm, m3 nlmr ma 122a





225

{ensuing results: Cain's. 3: our?331.9133: C, (33.31; :7, 5.312;

B, 15.95. Foam: C, 60.23. 31', 6.53933 ,1?.;l

?raparation of Y q“ip¢31‘x..’1nom-profi3;-chhfi ”1*

2dthiany1 3311”}.a 3'‘drcc‘lcrifia

Qflmzfixfix‘ am

A'1'0 m1... tins-o. nac‘: mum‘s bottom flask, rapportod in I batting

natal, m rittcci with a I‘m comma, mechanical Inner, and

@309th ma. A nlntion mum.“ 6.26 3.. 0.15;"; mole, of Indium -

meido ciiooolvod in 1'60 :1. of “W wu placad in the reaction

this. An 6.00 5., 6.0.5515 2min, quantity of up:mleduxiapEzemtz’:21

m added to tho mmlm aolutitznin ti1:: rmtion flask. A 7.93.. 5.,

0.64.5 mole, quantity of 31:1paridino-l-c‘a loraproxsax-o 1;,-rec1151's.: a was

discolvad in 100 ml. of water max placed in ma dragging funnel. Ladle

1.-0012811119 maptan mixture m vigorcua‘q stirred and heated at its

reflux Woman's, tho 3%)“,.”sari;mod-c1119repropazxa mrflxrscszlorim solu-

tion was «Mac! dropwiso to it. ow:- an eight abuts parioé. m reaction

mixture was nun-ac: and heated at its r43.flux ta-zp-oramre an miditional

five hours to convicts the taxation. um: t2:.3 react:can...H‘s-.‘.twa has.

cooled, 1t wac transfer 312) a capaxator}funnel and t?:a lowsr organic

puma was anmratod from {:13 aqueous plan. T118 aria-sous pExaae was

asttaacwd with two, 53 m1. portions of east)? and the Exact: we: coas-

bmad with the original organic 9mm. The ethereal solution was

named first. with 20 .51.. of 6 R Soc? in: 171%:as mint.on, than with
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20 ml. of water ma ms. in contact with easy-wires: Manama 3:111:42.

After the Ws‘m mlfata has been tutored fro: the eta-areal 303.11-

tion tit. product was isolated ky bubbling 6:} ratings: ohloriéo into

the delusion in this same:- may seat-215%. The f qsiporidino-n-

myfl-fi-pmlé-thiml sums. msmomriil m hoisted 2:; two

mar-ates adcitiono of twmgm chastise to prevent mes: hydrogen

chloride from being added to £1 ethereal. solution. After two ro-

crystallisation has 633’ isopropyl alcohol a, 32.1.) 3., 0.03732 mic,

8? .2! yield, of Y opipriflno-ndpron1-5‘933m'1-Zjhi0w1 5:13:153

13:.‘WrooaorLlo as obtained $1.101: what} at. 1:544:59 C. Elam-mm]. mlys

81.9 of the proCuct for carbon, hyrirogm, and sulfur gave the following

res-ans: {.‘.alo'd. for cmrzmsgniis C, 61.11221 :1., 6.331 3, 18.12.

Props-redon of 2' ,u'c-pmitmsrwl-QEwisotan-34:11am 5mm;

 

A 0.643 3., G. "1330 sols, qsanti" of Liz-”inn”... s-‘:.car-sass was

dissol'md' in 1.: ml. of absoluto Miguel in an 03.5.22. 1:121: twat tubs.

A 6.3:} 5., {3.94333 32-13 qsmtity of 2,35-Cmst.‘;~’1-3~t‘:is;-‘:asat:;icl us...

(313302335. 111 8s.1. of net:3:123. and tan (Emmi of. a 6..“ sodiun‘.gw:o::1:a

s a '-1 ’1" ‘ ‘:f * 0. -‘~ ”._. ‘ ‘a ‘ -. - ...! .. - 5-. . '3 ..'fi

V

tits. ass :uower‘ into 1,-1.3 2,3,1. ultra»9-1:.‘.0:s0':s;.1w. 3011*. .:‘-’01.., a bailing
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c3319 m 9:36.33, and the 33.212“ ms heated at it. reflux manta-32's

for five 31.111.11.313 mat-1g 2 micro Mean burner. A yellow precipitate

for-mod mirfily upon mixing two tun toluuom. The hot solution In:

£3.le using 3 Hirsch formal and the filtrat-a was allowed to 3001

whereupon a yellow £11172“;le solid form-£41. After mryttalliuuon

of the solid. twice from m-anol 1% m dried at the rails: tomammre

of 3317:2031 in a (3.1-31:23 fish). 31:. 17 m. Fig. T313 melting point. of the

profiuc‘t was 1335-133 .60 C. flwrmfoal analysis of thin mus-3&1 gave

he fellas“ ,3 results! Cain's. far 013133330“ 0, 1.5.1.1.; 1:, 3.257;

Prmmotion of 2',l:'-‘1-'3.2:itro::1:2m- ~3,if-ciichloro-B-v-t'vi3:311 Sulfir’o

in night. 11:01:: toot tube was £333.34: v1.1.5: 3 31.1: 1.2101: reflux: can-Jonas:-

$14.11 1.3 g., 0.013 3013 of 2,2.:-1.1331133:1.1.0331:2.1::2mo we. flog-311.33 in 3.2

m1. of absolute 11:03.?me , wide? initially to 1:119 wet tubs. In. a 35:3er

eight. inc}: taut. subs, 1.5:? 3.3., £33135: mole of 2,Efq-Eic‘;zlom-E-t‘dags?tme:a

tidal as (11550le in 2;: :1.-:1. 031 at: solute mat-mm]. cormsirr‘mgf: 2;? aims

of 6 3 00:11:13 writ-02:12.33 solution. 13:13:: alializm solution of 2,5«333111930-

3&11op339not32101 was {30:13:33 into the: 2,13-11'131':three-1:10Pris-mamas 00311113331,

I boiling stone was sari-:13}, anti firs rasctian 171.343.1119 1mg hmtsd at its

reflux taworamre for £23: minutes 1:33.215; a 531:1. micro borne-:1. 3'1: '3

solution was filtoroi 1321.122 hot 31:11 as: 60015.33; 1.33:: 3133.103
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2‘ ,‘.-'«.Lsitroohzmyl-tgfedio‘florot‘1:22:31 92.213139 crystallize-4. 15:23

crude derivative: was room-stamina thm time from 33130122t9 2:21“. on:

to give I product Belting at 1355-1370 C. huh-:31: :22? 15-25 0021;332:353.

for carbon, h.--og::u, (12:13:- :‘.-a 22.3.1 3:15:22 gm tbs following: results.

Calc'd. for 61¢,33333C13E30‘t :3, 33.1.3"; 3?, 1.153 Cl, 253.19) S, 13.26.

Found! (1, 314.2413) 3?, 1.32; (:1, 20.213 3, 13.13.

Prapsration of 2’ ,1.‘ «..'Lsitrop;zavlvjupfzo::y1«2-t‘rionyl 52.31.!an

no,

{DU-:0“:-

A"*3 ml. grist-mayor £13.33»: was fitted with I sin}. ...irzvo .‘.-.2311.“

6031439an 13:11 supports: on a 13315;;211 (Java 8 65.2113.ch Duncan burner.

A 0.? g., 13.5 12211113333313.“ (gamut? 01‘”...,z.‘.-ainitz'ocizlorobmac:mo was

c‘issolved in 5 ml. of 31180111133 mfiimol contaixmd in the 50 ml. Erlozwiyor

Cash. In a soc-321:3 5'3 2:11. Ffslznwam flash 3 1.15 5., 5.212 nfllisqai-

3.2.1311, qoanti’w of;~.- «gifmyl-E‘: -‘.3-13;3'.:.s..1.3.ol was (.:‘...solac-.:‘. in 1.3 .1 . of

absolute: 22:21.7:32:01 by a3.3.1:; 12. 4.32101,3 of 6 I! 30:13.31: 333m!.339 solotion

to two material to fans. 1.11:: 613.113.“: Bait. c: S-gphozyl-C~11.i.;~,;-'..ua..ti.191.

Tho 2,1.«1'1211ksoci-10120323333113 so“...2tisn was “oats... to 1331133332 ‘:.-14.111331”

tizo 331.21.13.10 33:11:323'1-2-37..i:p:31.31.--. 8.1::1.10;. was q."...;Ly,11.1.2;

12:12.0.13) 1:"0’2...,3.-<1..3.*..soc.laz1o‘....:..-.3 o..-..‘..1-... 7‘23 ...... was stoma; 1y

{um-m 2:11-21 ton 2.22.2.3: at..ts 11:32.31; tog-3.133.331.) 3‘32:- t...:‘.:3 3.3.1.8308.

v' ‘I i‘ ‘ -: -:‘ ‘1 ...-u- t 1‘ «a A 2 I ‘ ‘ .. '2‘.\ ¢s ' t. ..3 u ‘ 3 - .'. . I".

.-”1:...:m p: oc..;.'.t.ato“‘..o....3.. 4...... 32:2...1, 12.-....9 .....n :1.-......1...3n soul-...... was . t.
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The proscipltata was filhar‘od from the black colorod solution on a

Hirsch flannel. Tho yellow proctpitste was ormanhood onoo f0:: a

:'.-so?momma impropvl alcohol 1:11.er and. ham twioo from c;solo10229113.

Aft?..3 material was t}:-121d in a drying pistol at 1 1:13. 1:3. proaouro

It too mam: tmpermmro or at.‘:onol 1t. malted at. 11;.‘-l,;f.3 .20 LL.

1:11....r‘ml analysis of the cow tor carbon, 1:32am: 11:1 Bali-.112

gave the following basalts: Calc'cl. {or Chgimfiafip‘: C, 53.C.-£5 1, 2.313

s, 17.2). rm: c, 53.22:; 1:, 2.97; 3, 17.6.1.





1.

'2.'i"

3.

11.

03.?" lb"'\.

Ci'..l,1. r‘ . \.

The 00139011211. ‘1‘ ,S-JimfiwI-yfi;10111211110111.1111 and 2,5«.‘1¢‘!.1oro~

J-vmiophm1101 taro mam-.100 for tho fir-It time by the lithium

alumina: Wide Mazatlan of 2 ,Sic-dinofiyle-Iwmphmmifonyl

chloride and 2,5-tlicialoro-3-vthiOpZ-zmmlfom'l (:‘.-2101:1119 mopoctivai‘gr.

13 cc; 31301110232—3193113'“. 11‘?9'13 magmt‘m'fla3:1 by a 31341:"..3 .0???

previously Ila-3:2 for £11.13 core-pound which 9312:1119 larger 9112211111213

of tin 00:01:16. to bo synt‘ 02:12:13 canvmiantiy. 1211. was accorzy-o

13.8?ch 1:12.150113?! tho 011111173011 of t? 10:13]. 30315332333313} 13:30:31 3 to c"; '10-

1.010110%, £01.0-:0: by d:.2:31:rat:an and are.mt. action with 5111111“.

The command S-phonyld-Euiophanathicl wan prepared for tn: first

1.1:» and 0?:aractariaod.

Tbs aomamds Sctrm-‘Z-(l’mfizl‘. 33:71”:13;: 3..-3 an: 3,‘,«.“1:11.13.23.:-

Swag-1113111101319:cm vars gathasism; for the first the.

A nor-ion of w-(B,21-01011yltrinohrgrj.mbstitutofi {2:10:er 313110

M'Lrochloridu mm prawns-tad hm £110 mwlv 33-23.2035.001! 3:111:11:th

2 and 3 thioptmovzmll.
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A. Laurent. Ann... 2“ 3L: (1 ‘44).

5.“... human and 53-. From, 3991-" 21;, 125.3”; (1‘91).

V. “49 gr, ".019 Thiapmngrf.ppe' 3mmnciwmig (1~l”'i?'i).

w. Stainropf, 'EQGC r2tio can Thiophsns, ' Stain opf . Leiptig, IEQI.

Litficprintaé, by :L-fiwmrd 33:01::am, Ann Arzcr, 3towits-n.

H. E. Vartnug‘, “T icp ans and Its Larivativaa,‘ Interscienco

P31211353”, 132., ll. Yo, 1520

w‘ 5‘10 Heart and R. D. SCT‘E‘JQtS, J. A13. C‘"‘:e.f'-., 309., I?” -31', (1;:53}.

J. Eémun, C. Drummer! am :‘.. Sins, Ben, 23.1%? (1:22).

R. O. Clmton, V. J. Salvador and S. C. Lac cma, J. A1. (1:212.

500., Z}? 3324 (12u9). -

J. P.aacn and V. U’. ?lne , J. A*. 3*QM. 308., __, 1&43 (lzLL3-

3. R.LASA».and F.Cd. v41t~ere, J. L1. 0:91. 500.,_j, 735 (lzL,).

A. Maxim“, nan, y, 1211:; (lit-”2.).

9'. 329,23: and it. fimro, 132312., 2;", 1‘25’3 (135:7).

P. D. Caesar and P. D. Branton, Ind. Eng. C‘mm,‘4:.» 122 (1:32}-2).

(193:).m

C'rallngm' and Van-inn, J. Inst. Fetroleua Tao2nol.,?1. 13:

:'.. .53.. Rumnm, R. 0.:21:.nafor, and A. 2%. 3w:2mm, Im. Sing. Gina-22.,

:3, 3?6 (19u2).

J: ”0 81'00*., ”O G: pf“. 01123 Jo Jo hfil‘lfl' J. *1. C3331. 56(30,

”352 9 (15'~..).

:1. D. TTartcug-t, ”Ti-aicpimne Md Ito I’:»ariz'atiw'es,' Intarscianco

Publirorn, 1116., E. Y., 19:12, 9. 1:2)“.

(2. 8. rat-val and P. D. Caesar, J. A222. 0:20:22. Sam, 72, 1L3} (15.23;).

V. ;{_.J A." m 3'}. 'rla.’ 49”., 1., 1.1:: (1:?L§)U
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w. Stoilli'opf and I. Sc1.u‘aert, m... 52,-, 1 (1321:).

A. r. Sham, J. Ara. 6513371. 303., 2“. 2,351 (1}32).

Ii. Schloiu‘ar, ham, 1;, 372 (1535’).

D. 3. Vol! and 31;. Fallerl, ”111.38.11.13 Reactions, 701. VI,“ Jo‘an

ilty ind Sons, Inc... N. 13., 1.131, p. 1.10, Gupta:- 9.

I .

33. t1. Sun-2303' and Ham'm-ann, Ree. truv. Chum, f1, 30? (19346).

c. Pun, 3.15, L 2231. (Li-:55).

A. Chrzaszcam' a, Rocsni’i Chem, 5, 1,33 (1923?): Chen. Abate.

g9 law (1923).

3. 2:02am: mcl R. Bax-gar, Sen, a}, 199i. (133)-

a'..' Baubargar, 5924.. 3;, 35-3 (1:97).

M. Gonbm'g and W. E. Baci'um, J. A5. Chem. Soc., Li, 2339 (19294).

3.1mm) and.‘i . O. Voromwov Lo lad aad.1{m (11.5.8 71.)“)E?

129; (1.21.1). Guam. Mast... a}, 2 :1. (1m).

v. 32.33:, as... 1:, 1.472 (L363).

' L.“ Eéaitl, 2%., E 7/2 (1:33“). 1

V. hog-or and. ii. in“, Iii-an, 1;, 2172 (153.3).

1:. Staimopf rd 1.:'cpmr, mm, g___,‘-<‘1 171. (1933).

H. Eaton and W. A. MW , J. C‘mm.Soc" 52,3 (1)93).

Lager, 1332'” u, 15".;l (13:43).

w... Steimzopf, .3. Jacob and 1:. Pam, Ann... 51;, 136 (1931;).

3'... richer, Ber" 23, 25-50 (15395).

W. Stojn‘. opf, Y. J. Patermicrff and R. Sara‘- ,Ann., 7:2“ ,

2’2 (1.933).

3.2. L. F. T1833”: md J. Ensmsiscvicl, J. Am. Chem. Soc., 12', 3352 (13:5).





153.

an.

’45 o

57.

5-3.

59.

50.

61.?

c. ”0 fine”, L. A. LOOI‘LB, 3‘1. CO V“ Ca- an. Lyr.’ w ES. 3.

Shelton, J. Am. Chem. 500., 13., 17.35 (175.?

o. Han-berg, Ban, g5, 2'41: (1912).

E. W. the”, J. Am. Chm. Sam, fl, 2217 (19-13:).

S. G. Turrfimll, Jr., U. 3. Pat-mt 3,303,133, .iaa-x'zbor 2,1941. ‘

C. G. Cvarbargar and J. 0. 19.1, J. AincRom. Soc" 1;, 2'35: (1331)

W. St‘ainE-opf and T. Hem-3r, Ann" L}, 17}: (1933).

R. Aziméa and c. 5. I’mal, 'Crganio 8,:1rtI-aeaea, Col. Vol. I,’

’0}!!! “113:; m6 803., IMO, No In. 19,161, P: 5040

H. Pfimil, 'Organic Sfll’o‘am, 601. Vol, fi,‘ Eran Wilma and Song,

IMO, R. It. 1943' p0 3570

C. 13.31er sad?. L. Erma, J. Ate.. C?m. Soc., 1_, SEQ-3 (195:3).

£11922 5. £11589], J. ‘31. 6’51. 800., a, 13"}; (1952. a

J0:m 3.??‘111‘tle, J. Am. 6319'“. 50c., 2’ 3:52 (1)46).

E. “WM “itu. C. BOWEN..." ’0 Ali. Chem. 5°C.. 1:, 22...;

(1})4).

R. Adam: and 0. S. limo]... "Organ“ Sjmthoaeo, Col. Vol. I,“

Juhn Mile; and 3911:, Inc., 1!. 1., 19M, p. 6.5..

- h’. B. Baamm and R. A. fizz-Man, “Gran..nio Reactions, Vol. II,"

10212131119: and Sons, 1119., u. 1., 1943., p. 22,4,

" ”' Sch—1°“ “1 "-- Do W33. J. Am. Chem. 5%., L 2:15 (13.3).

B. 1'}. Hang";, 'T‘nicphcna and It! I‘avivntivu,‘ Intmcianca

anflhm. Inc" 3. Yo, 1952' 2. 506!

I. R. wimod, W. H. 53"cofit, and F1. Stunsfiam, J. Chem. Soc.,

1332 (1932).

R. C. Arnold, A. 7. Liam, a. K. Alm, J. Am. Chan. $090115? 731

(195O)-

..RRm‘ner and A. System, Earn 3:, 32;2 (1?:J3).
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mar, 17. For; arc, an: 5’. A: 5, J. m. Cen. 30.2., “:1, 113»

53.!!. .'3. Parm‘r“ and A...1osai:, J. Art:. Cman. Sam, 2, 3:13?) (1;;7),

61;. R. D. Hart-012311 and 1.. 0. Stanley, J. ht. Chen. 8013., :1, 3095 (19347)-

65. R”. E. I’nrt'mff'a, 'Exiaphma :11er Its [arivatlveafl Intarscianca

' Puhliahars, Inna, “0 Yo, 1952. Pb 509.

63. L. F. Sommervillo and C. F. E. Allen, "A“39ni0 mm:1359:, Col.

Vol. B," John Riley and Sons, Inca, N. 1., 13m, 1). c1.

67. l. D. Chmnia md J. B. Tntri’wn, “Bogmicro Qualitative Crganic

Analysis,” Thomas Y. firewall (10., R. L, 19'47. p. 321;.

L‘. J. Izngor, 332%, I“ .33, 1114 (1‘S).

57. J. lacocq, Ann. c.1115. 0% pigs" 1, BS (1943.)

70. H. Stainixpf, I. P01113303, and G. Hardy, Ann, m 123 (19353).

71. a. 2111, 5.2.1., 2;, 1:11: (la-‘5). '

72..I. D. I?artcug;1,"fi110p1.ena and Its Ferivafivu,‘ Interacimma

Publishars, Inc" B. L, 193. in $513.

73. £2. Gowlmrg 3nd 1:. 13. Basin-mm, "Crgmio SyntE-‘xeoos, Col. 701. I,”

Jenn 131193“ and Sons, III-2., H. L, 191.1, 9. 13.3.

71.. :1. Contact“; and $3.1?... Buchanan, J. Am. (:‘.-1.3m. 30m, .‘_, 233? (13-;2).

75. J. 'n'. 5:231:31 md‘..-. I. fiartcug‘,3, J. Am. Om.. 8012., L, 14...: (191.1).

76. :3. 11.01.111.39”, J. prn' t. 1211971., _1__3_.., 93 (1331;).

77. I. 1113111121321, ':.ictlonary of Organic Co:—-1;xmn1ia, V‘I”,’1 Czci‘or:3

Uniflraity Prefls. No In, 1);}. p0 L130

7?. G. C. JOHHSOTI, J. ‘3‘. C3071. SO?.. {'3‘ ' 13? (13.7).

79. 11". Stain‘kopf, ”1‘10 Chanda do. TE-xlaphanea," Varlag V011 T239069:-

Stainl'ozzr, 1“raada:1, 1;).41, p. b3.

8‘3. U. 3tainkopf ”fl U. {011102, £113., (“'72. 2:19 (193?).

{21. C. A. Barnes sari R. Adam, J. Lars. C.353. £013., .2... 1311' (11”2'1)
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32. J. H. Gardner ‘nd E. Co Hfldflni' Jo AS. Chdfl. 3°C., (1 2733

(1931).
“’

£30 w. H. Kouff, “a S. $33815: ' “$13 3211?.6816 or 50:30 .(HflI-‘i-

nllylamino)al?y1-3-th16ny1 Sulfida Hydrochlorldas,' Richigan State

College, 1522, p. 29.

eh. G. W.)Anfiarnon and C. S. Yollard, J. £3. Chan. 303., 51, 33L?

(1339 .

as. A. Elana“, Han. Chen. l.ctn., 2;,, 2- (3.9.1).

3:. 1. Albert, Bath, 22, 53:0 (19139).

37. L. Ehorr, H. florloin and.P. Bath, Bar., 3:, 3133 (1933).
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