
 

THE PREPARATION OF THE THIENOBENZO (B)

THIOPHENES AND THE SYNTHESIS OF

SOME W-(N, N-DIALKYLAMINO)

ALKYL NAPHTHYL SULFIDES

Thesis {or H19 Degree of M. S.

MICHEGAN STATE UNIVERSITY

Eciward Paul Dunigan

1961



THESIS

02/

 f‘WW‘r .v.

i

)5». ..‘-“' (71-

q‘.\... 1.. L."

U{UVcmty

V—V

_'. .3“ ”Y

. .r\.

O

J

 





H
'

L . .... 34--.... ... .... Z... . .32.... 1.)...... .... ... . ... .. .3332 ...._...q....-u
r.r.L| ......»zrhlrrxh. CL. . . r..-L. ...f\k\.;.hL./\ . P». I»- ....LL.-.L!\

a.L 5: ._ U ...... -.. ... . - ...-n.-. An .... A: 5..- ...

5r». .r. -L . -.-u. .... l- Fry 5» F.r.\»..lL

1 ...( Illnw Jw._ 4.41.. _. . 1-. :1 4.4 ...4 J.\.... ...}. 44.....JII ...»);
.5 . . it. -. . _. .. < ... \_._.L... .. . . .. .

»~ I‘ r” _.l-Ll—ltl D. | “(51' Olwlraplk 51L bib! ’4:" ODLIbtlIt rkflf‘ FLI~I¢IWSFKD v.\

v

j:

T

.rk

4IJ: \- J4 1.. [‘11 I‘lt'1 0 II

. .1. .\ . .... . ‘._. . I .

bu. I'Dm-t ht: ..VL _\r\.4tl :hn»

.14 .1.)wa ....) )1 . «A -a\ £0.

. . ...r. . . T r. ,

n. .... krrkr... ...- L ... Ffr. 3. P” -Ur..FC

I

A... «)1; I. .r. L: . 3... LI

. EEC; ...rC Cm...» CO

I... 4 . .J..- L- .« . - ...... I. 3. \W‘. K. H) I J) J L )0 i.

H.erOthIMunrr rLF\r\t_:o FLFPH. gnu: CHICAx
o.

WCHWPHHSwUd

.9. .4. 4 3

HOW 65.
.....u...

LCC

..‘\4.3..4

/ v 1.. . .; I

F’L'C’Lns’r

.. n.
r\5.

"
S D

r\

_

.

D

L. 1.

fix:

rkLr

Sn 0% 05mm

Ho 4

oh dbm

dwo ow

WmoCHWQOUHm
’

...... -.-.d... 4 3 -
... ., . l

L}: t

J

»Hmdww



.\J. ...x 1 J) 1. I. J 1.4 o I.-. . .1

-rkfk.-..r. y,.l\.r our. .Jm L “Mr”. NUMWxUNN flwulrwu - ...! r b 1.-....0

I

. O 0 C . I \..d . a .

u: 0‘3? 0‘. . r) q ... I. .. A J .... . . .. .. «.4 ‘I I \I ...}. l. .‘l 1.1. I ... ..DI - I-\- A I n’l I W10

.7... Cr. 0 Ur Ur... we»; .... . -.. ... ..-. C... r...» O... r... /_.H»...--mwf......0 . r 1.5....»
. t

J 1 o r 0A L l o I I» . V!

... .1 .I u .I o. \l J. l .1 \I .. . \) rel \. I x J \1 I) .\l I .14 (c.- .u.. «'4 \n .J .91 , L

. . . . L . .. . . . .. .- . . , .

FsO (.... \ f~.v.ll_‘./‘>.ro r.\’.. rA/\.m..x‘ r\ IJIO. b-(Plri .IUO.LO».»/\.' er prrv CI)O

I J‘ul. .J \n‘xul I. 4- J. o. 4 c J, \l... J

x. . . - u. .. 1.- -.. .. ... ..v... . ...J )H.. ..J a; . -.- .-.- 3/. .. .... .. ) ,. .-l. .
.0... C -. 9......05. A. - (r....\ ...K.-.u»...|,,rL-;..-.kf.Cl_-C.r...r.(.,> r-...._.-...L\ r I-... \lr

Ha} 4’ \J+:J\I.A1ld a)! U I

Pr\-7.tDC> \!l 71!: v a rw.‘

‘

I . .

3J4}. \.v .c .../J) In”... NUS] .. ...). La ..Iu J.) “J ..\ . 0.. 2.. . \.I.-.‘l .- n3) . ...J~I...<)\L u.) \ .

L. ...”.k ...»...cC»VI\I\I\ [O‘(L (v.0 . , 9PM” Ll?\(u..”/. .. ..C.’ i V l..\r..} . r.

r 9.

a

HJJJ )3} ..AI 0.4 J A.” . .1 ..v‘ - .... . \l \J u 4‘. )N .o\. J J

- .._.. . . .. .... ..-)...p: .- -. .. _ ..-... . -.- ..J .. ..- 4
((rl. rUrl.1..r+o_!!r.U.V O... .. r. ..h(»»,\r\-..ao t -V..-( .10!.llO...t.X>p C.-n. ...LC. 04.)

. . .

‘J . o p... a . hrs . l. -. ; ... 1., n -.v, t, I: 1..- ‘ . . .. . .. J... L- . .: . ..

UL! ..llJbllkflJLf CJfHC OOHWOWIP ilrr. rk ”Kr. I m_ma\wim.fé hr .7! . O fxtpflL. ...}. (CC... I..\ ”Lg

UHJO O .. ......(..w..mm o

-.. .-.. . . -. --.... .- r . 5.. .. . -..... .-.. -
H..r..f..0..L.OD HW....O....}1,M whmmprrr (-..Q 591..-. M-W.r®5r -.....IL. .....LHCU).

- I. r J . J a 1 J .. A l. o . c J I I a

)4 J .. fl). _ «34% . ... ... . . JI. 1. u; _ 1‘ ..J ‘ J . J.) \. .- I J ‘1. ‘1 _ n...., _ I ..\ .... \J.\v. r_IJ..\(z

r b.5130??? .. 1.- (.-...-r.-- -..-rrC .30 C- Or....-OrHr -. D 05H O.L.--v.-_l-.r-.( ...(rfer. L.
O . \

. II J o J J .. L. -

..- LIA. .. i... L. J ......L- -. \. -. )7 3+ - a .T..- . 3;: x. J . ..H 7.3
Pr - F‘rv Hm 1. LleI. ..-. w. L A.) H. l. u n. ADP. J “(/.\ Lr. r r. FM...» C>rmh v\.L orrrxco (C .C

_ 0.. ..U A. 4 v - . ....)DT.
I ll. . In! I. . ..n r

I um ).\ O I? K b N ”H F c (.1. 'M'l‘lblflw‘. .... 0 '1‘. /: 14%....»I t.

I: r. .‘c _ I. MI..(\VII J\ U \\\.I\..__

/. \ /q\.\\../ »r

.\

513‘ t JJ..J‘). ..-. 1 a .1 J 4 1.) J ..I.). 1) ...)“

..mwew v.r<r<s:k< Lwnmuowmmo oosvozdhw rc-o mewrwor



"W n F7.T“3'- .... rf‘“ z" ' m1“. r .- .. .4 .. - . .. . 1

..Ll-JJ -L'J- A’X‘LALJ._ \xl. L‘ 4.1.»:

: \‘ r" I :“‘

any-:1 IJ ‘ 7.1 N’.

I (‘1 ‘ J’I‘ ' ‘ ,~ ,‘~

L' ”K“ -’ .3. L.-- A“. -,,.\

.‘ x v 7:“ "

-1;/..-~-'..J.J A

r1

'8

? -16-- "n...
, ,.

. .--bA. .1Ck.¢

, a fi r. 1 '3-

'f\¢ '¢‘-#.} .1 '." . T l

‘..".-k— Llfikm . .1. t .A—u‘.

,1

.\f\

Join-u?
4- » ,

LX116

..Iv- ....

...\l

r“ ‘1’. 'I’ \ ‘7' ‘

. o...L ‘LJ- ‘\_I-).‘J-

rt.“ ,' " ." r’\

‘1 I‘- I \i 1.

f ' F—i ‘

f . '.

3‘41. .. .L.‘ ..-;

. ..

I

-1 I

J

T

A ’ . 41-4

. "1 _ .T. .‘

| \_ \~‘

—_JKJ' L1

,._ .;- ‘ 4.

'
x

A

5 C
)

«
L
.
)

"‘1‘ ‘ 1' fl. ‘

.L .I

-- . .

. ‘ - ,. V—V

~r; . ,
c' ‘ I

fia..ln---4 L ‘.

v-o
w

R .

v.0 ’

U

‘ ' 1 '

I

..;J A‘Dl

.-
\\‘

.Jx)



r/.\| . o

11 . -.. - - - - J . .. y. ,. 4 -
._ L I : 4. . .. . . J . . . .1? NJ. LI. .... I

PWPO rpIK§rCHC \U!\ I>I(l Irlll‘nx. f.Q mlr;\¥n I.(.

1. - t... I ; \J J 0

Jan... . 3 J-) 33-..). .4 r)-.. ..-. W.
{\( (O, D‘zly lull ..s ._v.\ . ..-x (‘5 .L..... 1‘ tub ..- I\ Jle r»

J J . L I J . Ir a l

)4) 3... Do.) .. 4 - 3hr... \v. .)aa:)fi1\). ..- .,.- w. 47‘ 5.-

IUHF' or. .KF’O Ll f... f.» 4 v.( .(C Ff, VI. l\ 0 up. r\.L nlll r:\ (‘0... ¥

\a J I o

a)‘. . .. ) ._ LI .4... run .. .\ .- . . .. 3H3] ..JLI

r c .r... (UL- Ckrvhlra. s..,-.|.,..r..(\ (U- ..x C O

I

J

x}: r... .P...

r\ k. u(

C

J

...-.4]. 3.3...

*
4
!

11 ,\),l\' ..I; I

-.D. r. L-

‘4 Q) a \.

nl\ N. )\H (.u

4

J- . . .- .3
. PM . ,

twpom.2 AVG

.. \. L. .1 ,
,t .

I. I Fx C

\u

9(

\l



INTRODUCTION .

HISTORICAL . .

DISCUSSION . .

EXPERINENTAL .

SUNMIRY . . .

BIBLIOGRAPHY O O O O O O O O O O O O 0 0 0

'TABLE OF CONTENTS

29

77

79



INTRODUCTION . .

HISTORICAL . . .

DISCUSSION . . .

EXPERIMENTAL . .

SUMMIT . 7. . .

BIBLIOGRAPHY O O O O O O O O O O 0 O O O O 0

'TABLE OF CONTENTS

29

77

79



LIST OF TABLES

TABLE PAGE

I 6)- (N , N-Dialkylamino ) alkyl-fi-naphthyl

sulfide hydrochlorides .'. . . . . . . . . 24

I: 0- (N , N-Dialkylamino ) alkquC-naphthyl

sulfide hydrochlorides . . . . . . . . . . 25

\ iv



LIST OF FIGURES

FIGURE
PAGE

1 Infrared Spectrum of benzofb3thi0phene . . 26

2 Infrared spectrum Of thienof2,3-b]benzo

[thhiOpheneoooooooooooocoo27

Infrared spectrum of thienof3,2-O]benzo ‘

[blthiOphene . . . . . . . . . . . . . . . 28



INTRODUCTION

Benzofblthiophene has been known for somewhat over

a half century, but aryl derivatives of it having a second

thiophene ring fused to the molecule have had little

reported on them in the chemical literature. The firs:

part of this thesis deals with two attempts to prepare the

thienobenzolbflthiOphene in fairly good yields.

The remainder of the work herein reported deals

with the preparation of tertiary.amine derivatives ofaL

and a naphthalenethiols. Considerable work has been

done on aryl or heterocyclic dialkylamino alkyl sulfides

but none has been reported in which naphtl-lene is part

of the molecule. A general investigation of such materials

was started by Kim and Schuetz (1) when they observed

that certain D-(N,N-disubstituted amino)-alkyl-—phenyl

sulfides possessed local anesthetic properties. Epstein,

and Meyer (2),and Luuuena and HOppe (3) broadened this

work to other types of compounds, all containing a

tertiary amine group. Additional work has since been

reported from these laboratories by Houff and Schuetz (A),

Schuetz and Baldwin (5) and Heyd (6) on other possible

anesthetic compounds of this general type.



H STORICAL

Lanfry (7) first claimed to have isolated a

-thienobenso[b]thiophene isomer. In 1911, he reported

the product obtained from the high temperaturc reaction

of sulfur and naphthalene (iron tube) gave‘positive

tests for a thiophene ring with isatin (indOphenine test)

and phenanthraquinone (Liebermann tert). The arterial

melted at 118.50 and on oxidation yielded a sulfone,

Clohéozsg (m.p. 130°) and a disulfone, 010560452 (m,p,125fi,

It alt) formed a tetranitro derivative (m.p. BOOOd) and

a tetrabr Hide (m.p. 247-2480).

On theSe very lflnited data, he pGCosed two structures

for this compound.

? @JJ ... 5/”

Hartough and Meisel (8) do not accept either structure.

 

    5

since they claim that both of these compounds would require

a drastic skeletal rearrangement of the naphthalene structure.

They quote the work of Herzfelder (9) as contradictory

evidence and propoSe a different structure.

Herzfelder Created l-nitronaphthalene with sulfur

under milder conditions to Obtain a compound 010563 which

2



he assigned an endo formula.

 

Hartough and Meisel propose that if this material is

initially formed, a second sulfur may attack either the

l-8a or the t-ha carbon bond to yield an intermediate

 

 

which could react with an audit onal sulfur atom, with

skeletal rearrangement to yield, not thienof2,3-b]benzo[h:

thiophene, but rather, its isomer, thieno[3,2-beenzofblthiophene.

5\

\s

 

Interesting as this may be, it appears from the

journals that little was done on these isomeric compounds

until about six years ago when Tilak and co-workers, in India,

undertook a study of the carcinogenesis of thiophene

isosters of polycyclic hydrocarbons.

Most of this work has been published in the Indian

journals and/ébgtraCt form in Chemical Abstracts. How-

ever, Tilak has rublished a summary article of this work

in English (10).

Tilak and co-workers (ll, 12, 13) describe the



preparation of both isomers.

Thieno[3,2-b]benzo[b]thiophene was obtainefl by the

reaction of 3-mercaptothiophene with 2-bromocyelohexanone,

cyclodehydration and sulfur dehydrogenation to the arouatic

structure 0

H o 5‘s \\

'~'- J *Hflfl’ {finite-‘3— 4\S B, o s a \s a

Thieno[2,3-b]benzo[b]thiophene was synthesized by

 

 

the reaction of benzolblthiOphene with n-butyl lithium,

addition of sulfur and hydrolysis to the mercaptan,

followed by interaction of the latter with a haloacetaldehyde

dialkylacetal and subsequent ring closure with phosphorus

 

 

pentoxide.

T-CH3-CH(OR)9 /

5 SH NaOCzH5 *\~ 3 S-CHZ—CH(OR)2

X Cl, Br * ‘ .

R CH3, CZHS

. 4 I,’ - .

P O , 853,. H PC I 1 i

Ogug solven A ‘\~

*' . 5/ s

The work of Horton (1h) on the mechanism of the

reaction of sulfur With several hydrocarbons has led to

the more recent work of Parham and Gadsby (15). They

attempted to prepare thieno[2,3-b]benzo[b}thiophene by



the interaction of sulfur and 3-vinylbenzofb1thiophene

at moderately high temperatures. Distillation of the crude

reaction mixture yielded a bright orange colored oil but

chromatographic techniques gave only a series of oils.

however, they were able to prepare two phenyl substituted

r11

neir wok may be summarized in the folloxin

i

der;vatives.

equations}

/ ( + CéuerCH3 , C] ( El
~.\-‘/\S Li ,

S or.

6115

K..OO°

KIQ 'hhrs.

3~phenyl-thieno[3,2-b1benzolb1thiophene

MgBr

< i .9. €6HSCOCH3 H ,,

/I y N0
S ..

3-phenyl—thienof2,3-blbenzoiuithiophene

.
.
.
-
7
”

 

  

 

S

 

 

These structures were confirmed by the unequivocable

syntlesis of the two isomers.

,I’ i I SH

+ C611 COCHZBr_____._.,,

\ s 5 ::L:6H5 ~

“(//’CEN:CI5

\, o
 



 

PmiiT II

The historical background of tertiary amine

hydrochloride derivatives of aromatic sulfides has already

been exhaustively reviewed by him (16), houff'(l7),

Baldwin (18) and heyd (6) in their respective theses.

The present author‘s work dealt with the preparation

of tertiary amine hydrochloride derivatives of the naphthalene-

thiol series, and was mainly Concerned with/E-naphthalenethiol

derivatives. however, a piperidino, morpholino and dialkyl

amino derivativesoffld-naphthalenethiol were prepared in

addition. Two cases of methoxy substituted naphthalene

nuclei were also obtained with the aim of determining

whether position substitutiOn had an effect on the

pharmacological activities of such materials.

The tertiary amines used in this work included

fi-piperidinoethyl, t-piperidino-n-propyl,,fl~morpholino-

ethyl, f~morpholino-n—prcpyl, JLmethylza-dimethylamino-

ethyl,43-dimethylamincethylrail,fi-diethylauinoethyl.



One Of the purposes Of the Study described here was

tr prepare the two isomers of t?ienobenzo[b]thioohane

from the readily available bensofblthionhene. One of the

first methods considered feasible to investigate was the

cyclic dehydration of the arylthioglycolic acid with

J
)pho_phoru; pentoxide to the correSponding cyclic alcohol.

This could then be reduced to the unsubstituted compound,

and is illustrated by the preparation'oi benzofblthiophene.

S\CH / O
r/ SH 2 P205»

'\\
I + Cl-CHZ-COQ}; NaOH ‘

£04330

 

 

This method would involve Lhe us» of readily avail-

able materials and it was considered desirtyle to determine

how easily, and under what conditions, the ring closure

occurred.

The iivestigation was initiated with thiophenol as it

appeared reasonable that useful conclusions could be drawn

from this series as to its applicability to the benzofb]

thienylthiols synthesis.

Thiophenol was easily converted to phenylthioglycolic

7



acid by reacting it with a molar excess of chloroacetic

acid in aqueous sodium hydroxide.

Fran that point on, however, results were n gative

in the attempted ring closure. Severil different pro—

cedures were emoloyed; refluxing a benzene solution 0;

the acid with an eight to ten molar excesseof phosphorus

pentoxide yielded only a red colOred oil as the product.

Johns Hanville Celite Analytical Filter Aid was added in

an attempt to obtain a good suspension of the phOSphorus

pentoxide but this again gave the same red colored oil

instead of the expected solid compound. The ufie of a

zer boiling solvent, chlorobenzene, o<:e again grve

the sage oily material.

in a final attempt, a benzene solution of the phenyl-

thioglycolic acid was added slowly to a refluxing bensen ,

phosphorus pentoxide suspension but this too proved un-

successful.

It was impossible toseparate any product by vacuum

distillation indicating that none of the desired product .

had been formed since the three hydroxy compound boils

low enough (95-1000 at 1 mm.) to have been quite easily

isolated. Attempted extraction with several different

solvents failed to isolate any pure compound.



This preliminary work indicated that another method

would have to be neloyrd in the synthesis of the hie o-

benzofblthiOphenes.
.

Tila: (ll, l2, 13) had pre iausly prepared th: two

isomers by a relatively simple procedure. his method

employed the benzo{blthienylmercaptans as e starting

material and since Heyd (6) had already studied the

chemistry and preparation of these materials, it was a

simple matter to obtain them.

Feyd used 3—iodobenzo[b]thiophene which he canverted

to the corresponding C‘ignare, r‘acted this with sulfur

and hydrolyzed the proeuct to the corresponding 3—benzo-

[Efltkmenylmercaptan. This synthesis was employed on two

occassions but was abandoned for the more easily prepared

3-bromobenzofb]thiophene which could be converted to a

grignard reagent in almost as good yields as the iodo

compound.

The yield of 3-benso[b]thienylmercaptan was improved

considerable over those of heyd's by immediate distillation

of the mercaptan following hydrolysis of the magnesium

halide salt of the mercaptan. The halomagnesium salt

was stored under nitrogen prior to hydrolysis to reduce

to a minimum, oxidation of these salts to the corresponding



10

The pure mercaptan could be s1>red in the dark (00)

for several hours with no apparent oxidation as indicated

by its complete solubility in 15$ potassium hydroxice.

Tilak reacted . 03-benzofo}thienylmercaptan with

bromoacetaldehyde dimet hy mial and obtained the expeCLe

2,2-dimethoxyethyl-2-benzo[b]thienyl salfide. Bruno-

acetaldehyde diethylacetal was used, because of its avail-

ability, in the first synthesis of the intermediate compound

but chloroacetaleehyde diethylacetal was used successfully

thereafter. .

Initially, crisiaerable exr3:-iental difficulty was

encountered in attempting to purify the 2,2-diethoxyethyl-

2-benzoIthhienyl sulfide by distill cion, even at very,

low pressures.

Fortunately, it was found that the desired hetero-

cyclic could be prepared by refluxing the undistilled com-

pound in a benzene solution of phOSphorus pentoxide and

85% phOSphoric acid. The crude product could be cleaned

up ea:ily by treating it with small quantities of norite

while recrystallizing it from an isopropyl alcohol-water

mixture. The purified compound had a melting point in

agr;ement with that reported by Tilak for the same material.

The isomeric tIt'iienof3,3-b]benzo [b] thiophene was also

prep: d u;ing f a procedure just des ribed. The 2~benzo[b]
A

thienylmercaptan was obtained as an unpleasant smelling



solid by preparing 2-bensoCbZthienyl lithium fron1

benzofblthiophene and fr.shly prepared n-butyl lithium,

adding sulfur to the et‘eral solution of the 0“gano

lithium compound and hyrolyzing the lithium mercapwide

to Jbtain the free merca: an. It was not purified by

rec staallization since heyd(6) reports that it is

readily air oxidised to the disulfide during recrys-

tallization. It was recovered fn.m the hydrolysis solution

by filtrgtion and dried in a CessicaLC' under a nitrogen

a heap; re. It was always c} shed for contamination by

disulfide by its melting point beiore use , (the hercaptan

nelss about 700 lower than the disulfide) and its sol-

ubility in aqueous base.

The mercaptan was converted to the acetal and cyclized

to thieno[2,3-b]henzo[b]thiophene with phosphorus pent-

oxide and 85% plasploric acid in boiling benzene. This

isomer was more difficult to puriiv as only an oil was

init'ally isolated on removal of the ether from the com-

bined ether extracts. It could not be induced to

crystallize nor could it be distilled (vacur). however,

it was isolated by extraction of the oil with boiling

methanol and treatment of the latter with small gurntities

Banfield (19) reported some wc'” on the ring closures

‘l ‘I 1

oi arylthioacetaldeenyde diethylacetzls. In his work,



he cyclised naphthof2,3-b]thiophene in 92% yield from

2-naphthylthioacetaldehyde diethylacetal using anhydrous

A .4 .j-

-'stannic chloriie as their FQRSUHUO

rphis method, when applied to the benzofllthienyl-

1

I

u A j ' W , 1 1 O 1". ". r] ‘ ‘ 'n“ Hrs _ -1_ o .

nioacetalc.1yee diethylacetal sonels have thienof3,2—QJ

benchb.th_ophene in a very pur state. however, the

fi,3-b]isoner co; d not be isolated ur‘ng the same procedure.

Campaizne (23,21) reported ;he preparation of

"\

several condens d tiioy4enes by the rir; closure: 0;

some‘fi-aryl-fl-nercaptoacrylic acids and their reiated

\

disulfides. In this work tney condensed several arenatic

aldehydes with rhodanine, hydrolyzfixfi the rhodanine deriv-

atives with dilute base to their respective fl-aryl-.L-

mercaptoacrylic acids and then oxidized ti? latter with

iodine to a fused thiophene ring compound.

H

0:0 CHE—C: /

é» l I
t‘

 

 

‘COOH

£73?th "‘39

‘EOAc
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The authors sugrcst tma following mechanism for

this reaction.

  
%\*_ ‘ . 4:6 - '

i ' ""“¢’ " i J- }y*

H

Czc—COCI—I + / (329-com:
l +-P1-—————e> SH -+ I

QIZ \\\ 2

,czc-co:a

2 SH 4' 2 I2r—év

:
1
2

 



ll}.

ampaivne supported the disulide intermed ace by
..)

C
)

ring closure reactions of both the d-mercapto acids and

some of their related dis lfides. Iodine, was in the

used as the oxidizi.g azen ' for both the direc;mair,

ring closure and conversion to tne disulfide. Solvents

and reaction ccriii “nr '1ried greatly. Iodine in

ethanol at room temperature (14 hrs.) oxidized 5-phenyl-

2—mercapto-2-h-pcntadienoic acid to 5-phenyl-2—thenoic

acid. Naphtho[l,2-b1thiophene-2-carboleic acid was

isolated in 60? yield by treating46-2+naphthyla£Lner-

cantoacrylic acid with odine in‘dioxane at 50° (24 hrs.).

When the disulfide was used in the ring closure, the

final product was isolated in 90% yield in a 50% longer

reaction period.

Rather rigorous conditions were used to synthesize

benzo[u]thiophene-2-carboxylic acid. An.iodine-nitro-

benzene solution was heated to just below its boiling

point (210.;))nprior to adding the JEHDJCaotoc1*n"n c

‘

A;

'9..- . A Very short reaction time (1 min.) was used toD
J

obtain the product in 68% yield. Deca sexylation oi

the acid with mercuric acetate in glaCial cetic acid gave

a l6% yield of benzolblthiOphene.

These procedures appeared to be applicable to the

erzparation of thienobenzo[b]thiophenes startine with



the appropriate aldehydes. The 2-benzoft]thienylaldehyde

was canily ~repzreo by reacting 2—b0nIOEu1oul€1:lth3UH

" I ‘fi TV ‘ _n} -0 .1. (u . ‘ f‘ 1 ’w ’ -W“,1 7h . '_~ - ,J

1.111.111 N- JetEvilu 1aI1_:_J.l\lC. T111". calyx: enlO Raf-7 (.011th 1'you.

:fiw- 4-1-, -. 1‘ --. ‘ . 3- -: ‘--I .‘ (1” {f

easily to L a higi melting rnodanine te.ivacivc in om.hm

1

yielx. the r odcnine derivative was to

démercappto-—L3n...o]‘1lacrylic aclu in 02.;3 ”ield.

The acid was recrySLallized with difficulty only

from chloroform and was obtained as a powdery yellow

colored solid, which was analyzed as its 2—h-dinitro-

phenyl derivative. Ca gaigne reported similar difficulties

“1 the recrystallization of t1e d}.1w to carbonylic

acids.

Hartough (8) states that resonance cansiderations

of the benzo[b3,hiophenesmrst em predicts that electro-

philic substitution should occur preferentially in the

3 position.

(III)

 

(II)

Formation of III requires a resonance in eraction

between the benzene and the heterocyclic ring which is

not necessary for the formation of II, resulting in two

ionic forms with a negative charge in the 3 position,

 

 



l6

while the 2 anion can have only a single form.

:fl“ - ~h ~-r. ' ‘ ... ‘ . '

lNC\0 scenance cols1dr"itio”fi sungesred that

.,

perhaps the thienef3,2- it) JMJE “onioelcne-Z-carboxylic

acid could be closed under much milcer conditions than

the benzofb]thiOLQene-2-cerboxylic acid.

Consequently, the first attempted ring closure

reactions were done in absolute ethanol at room temperature

using iodine as the oxidizing agent.‘ This procedure,

however, resulted in only base insoluble material being

isolated. '

\

Nex , iodine was LSGd in hot dioxan- (steam bath)

as the ring closure media, but again only base insoluble

material WTS i elated.

The hign i-nnerature (ZCQO) use 01 nitzabenzene

and iodine again yielded no cyclis tion product.

Since Campaigns had shown that the mechanism in-

volved a disulfide internediate, it was considered best

to attempt to prepare the disulfide of the benzolb]

thiophene unsaturated acid first and then to proceed

with the ring closure. Treatment of the nercanto acid

with iodine in absolute ethanol at temperatures between

-lS to 00 failed to yield any disulfide.

Following these failures, an attempt was made to find

a more efficient oxidizing agent which would selectively



 

convert the free mercaptan to it: di ulfide without

oxidatively attaclin; the sta chain.

It res anticipated that bromine night accomplish

this task well but it wouid be best to first compare it

with Campaigne's work with iodine and benzeTthhiOphene-

2-carboxylic acid. ' L

Ld-xerccptoclLiaiic acid was prepared by hydrolyz ing

the coniensation product of benzaldehyde and rhodanine.

its iodine oxidation proceeded s:loothly to the disulfioe

as reLm ed by Campaigns. When bromine was used, the

\

diFalfide was formed in’9ffi yield. A nizture melting

Dpoint of the two disulfides obtazned hy the iodine and

bromine o:chL'o”" was' identic.l.

This initial success led to an atseupt to prepare

the oen~o[n]tiioonene2-ca rboxylic acid dir ctly from

the substituted cinnanic acid using bro in" in place of

the iodine, conducting the cycliation reaction in

nitrolenzene.

uCCb difficulty was encountered filth bromine in

reaching the higher te - e1ature and severe spattering

of the bromine-nitrobenz ne mixture forced the addition

. . .. o r ,.J_.

of the «EmercaptOCinnamic aCid at 165 . Phe nel ting

point and unsaturation tests on material obtained in

this r action ihiic ted that although some desired



F
-
)

r p

product had been formed, it did not compare favorably

with that obtained by iodine oxidative cyclization.

Since the bromine oxidation of chercantocinnanic

acid to the fiisulfide had proceeded smoothly and in high

yield, it was sea in absolute ethanol to attempt to

oxidize dymercapto-fiLZ-bensoftflthienylacrylic acid to its

disuliide, but without success.

At this juncture the investigation to develop new

synthetic prOCidures to obtain thienobenzofblthiophenes

was discontinued. '



Th(re are two methods for preparing UL(N,N di-

substituted amino) aryl sulfides. Kim (1) used a method

which can be summarized as follows.

  

 

, g ' /,/

-‘ 50012 . i

kn ?\

This method suffered from several disadvantages.

Ehe akhydroxy compounds were easily prepared from the cor-

;eSponding chlarohydrins but conversion of these to their

chhloro compounds always had to be carried out under .

carefully controlled temperatures or considerable tarry

material was formed. Reaction of the omega chloroalkyl

phenyl sulfide with secondary amines usually resulted in

low yields and it was often necessary to carry these

reactions out in sealed tubes at elevated temperatures.

Despite the general procedures shortcomings, a few

bkhydroxyalkyl naphthyl sulfides were prepared to ascer-

tain whe*‘er the yields obtainable would compare favorably
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with those rapt“ ed for the lower molecular weight aromatIc s.

Further, a literature search revealed that fltfl'thionaehthoxy)

1

thyl alcohol was the only compound of this 1.e ‘ologous

{‘1'

series that héd been reported. he n~prolyl and iso-

propyl alcohols 1.ere prenzred and charasserized in the

present scudV. 1

An attempt to convert,3-r1n1t*"‘-5-nv xy propyl

sulfid- to its corresponding chloride with thionyl

chloride evealed clearly the difficultits reported in

such preparations and urged inmediate'abandonment of this

\

general approach since it depended on the intermediate

chlorides. Farther, previous work in these laboratories

had Jade availeble a good nux1ber of LL(-.€,N dialaylamino)

315711161115105 for a2 alternate procedure.

The second method for the synthesis of disubstituted

amino alkyl napht1*.yl sulfides involves the interaction of

a w—chloro tert;ary anline hydrochloride with the sodivnn

r'alt of the thiol compound.

‘
S
r
—
l

?)n0120U szh‘+ Cl(CH2)nCh20H __ >.REN(C

R2E=I(C}2)nCIZIZOI___;Q1£3£/_:_L,2.> RZT-Icz—IZMCHZCJ. 'hCl

c
)

O :
C

A
) A

C
)

n
:

1
v

5 2
'
)
.

R

A
)

 

a? PL2N(CH2)IICH2Cl‘hCl >

//’./

K/ W



 

1
\
)

3.
..
:

This latter general nethod was she one employed in

the nresent study to 0011in He L%(N,N disubstituted amino)

. 1 1 . ' cw: 3

a 1‘y1 nfi.l)£.tmfl S'L -—.L O S O

I‘""1‘l ‘1'“ ' '9 q ." -,1/~~ '. o ‘ 1 r. 1“.“ . "‘.'+' J ' 5"“

38-u1.13 thale tthl LuS r1tpnred QJCubchulVGiy by

1_ '1

the redwc‘ on of,J-nanht;:lencstlonvl cnlor'ule, and some

of it was rurchased from commercial sources.

Table I summarizes the sev1al tertiary a nines

,

suostituted for the hydrogen of the swlfhyc1ryl group.

1-1
‘1.1

.
3

(
D

anir1o sulfides were isolated a (1
’) theil hydrochloride _

- -

I

and were all recrystallized from drv is0propyl alcohol with
U

\

the exception of the ninerioinoethyl comnound which was

recrys allized :rom.easolute ethanol.

7he structure of the o‘cithylarino-1sopronyl naph-

thylslece was n0“ definitely established. Ealdwin(l%}

has reviewed the possibility of an intramolecular dis-

pl?ce1~nc reaction or ioniza ion resulting from neighboring

group paticipation of the itrogen to form a cyclic

onium salt in nucleophilic substitution involving3fi-di-

alhylauinofifi-alkylethyl halides. Such an intermediate

on a bimolecular attack by naphthyl sulfide ions would

probably give a rearranged product, while if the initial



3
0

(
x
)

step in nrcduct formation nas'the ionization of the cyclic

4 1

'tnylene imonium ion, tre m ttinimooynamically ataoleL

.‘

K _ ~—. a. ; -¢ Y ~. r-, J'- r- T1. — h ' 'r\ n -- \ - 4— - q luh. .? —. -

D‘OCW CL! T'OUld ”It”: Gluillcgwib‘. l..'O CLASUS Ol 1:110 3-1-1L1L,1'LCUJ_CJH

>f. n ‘ _'--. »-.Ifl. I‘ fi‘ "I" “r"vv ‘1 1

o.-.. [ca-I721)?” ”1131101141101 a.up- i we? val .qj-1do-fi~11.~ei_.i1,.l o1 {13.2.

chloride grve ore DTOdUC, wiich recrystallized very eesilv,

1 1 -= ~

melted snarpiy and analvze: C01rectly indrcating a single

1

isomer 7 d resulted.

...

ine n emanation of the¢g—“3&01 ‘8 enethiol plwe cnted

~ 11.; 1 .’ ‘ 1.“

methods more atme1;‘:ed outC
O
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all were abandoned in favor of the procedure involving

the reaction 0: sulfur with an {Vnenhthalene(}rignard

lation andO :
5
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purification of the erylthiol bv distillation in vacuo.

Even this procedire resulted in low yields of the thiol

with an extremely unpleasant smelling residue remaining

after the disti lation when steam distillation was not

Th”ee amino suLides were prepared from «Enaphthalene—

thiol and are summarized in Table II. ’

pron a synthetic noint, perhaps the most interesting

compound prenarea was ’Lmercaptoqe—methoxvzaphtralene,

since it involved the preparation of déthiocyano13-methoxy-

naohthalene as an intermediate. Kaufmann (22) prepared

this latter material from .6-methoxynaiphthalene (nd a SOl‘ZtiO‘fl



 

1 JG 4' -'~ F' ~r H r‘ v- .3-

of the free iocvan gen. A iev Jeags later, he resorted

that several tnioejanete connouan could oe synthes'zed

0* 1: 1 Y'I'j 4“, O 4-“ 1' \\ '1'.“ ’3' hr" 1‘ 1‘ ’1 b ‘ V" 7

0V QCl (AT/13f: L“... IJlliOCfc.i10gt,ll ...Loll bluLilC iroul CR8

SOdlUL salt d rectlv in tne reaczi n mixture. He had

_- --: . -.- r . “‘~"q‘. 1 4.1‘r“ .VAI ' ,a _ I _ ‘ .-‘+”

ole/lously es tviished t.ac tnioevano,+ UIlLCL hisl

L

saturat,d compounds -JJ“.EH1€;CLlVlLy oetw' r1lw'n and

iodine. He exclained the brcmine liberated tniocvanogen

. ‘ ' -: .... .. .v A ° .-1 ’- 1 . -. .,,_

sucstituthA leic on in one i .1...-1.O‘.‘!l..l\D manner (23).

lf aniline, :or exannle, in a str Qv ac‘1ic solition

-~ -h.--‘-.3 . .. f‘ vwf‘ rd- ' q~r4- ‘ -:- -‘».I 1 . 1

COHLuleflgsodiura tM)CVuLuuC, is tie-ted in t:e cold Wltn

V ‘ f“\ r‘ T

‘ .7 “es-5" ~ ’Tv-Wf‘“ qD . .1 *
cronine, the reaction Zhuuuh +'Br2.___, 4Mair ? (oCm)2,

bein e ionic, proceeds so rapidlv that the reaction
C.)

"I
.A* 72. o... 1?..‘1 .0. ' ' -'. a.

CéHSHHg f s-2._~m, bi06LhJTM2Br isnewligible ii an

excess of sodium thiocvanate is used. The hydrolysis

‘ . \ . . . .

reaction, 3(%w;2-+ LEQO ___> 5““,N +hZSOLP i-hCN lS

greatly retartkJd in the presence of the acid and the

zinc is true of the polymerization so tha‘ unc r those

erred by forming thiocyanojen in a glacial acetic acid

sol.ion 0/"m.tcnoxvn”mithalene. The product was recovered

by filtration and after drying its melting point was 300

lower then reported in the literature (22, 24). An infra-

red snectrum of this material indicated both an J;fi3

I

substituted naphthalene structure and a free sulflydryl



w - -0 u Wr . «13-? a u , ~ m V

group. unalySis Ol tn mateiial eased on a mereapto—

methoxynaphthalene structure,for carbon, hydrogen and

—p<\ fl " . 7. A " “ ‘ ". 1‘ h” '-‘.4 "\ 13-. r- -

suliul ShOUeQ asreement within O.mfl. 1-0m this ‘apz

V_' ,\ A "‘ ‘ ‘I 1_ r~ _ , p ‘ ‘rtv- _ ‘r‘ ‘ a _ 1“: ‘ _ n we a _

it WgS CaniuaOQ that ruhimaflu's TC'JTLCC Acltlnb pOlHL

of 980 is incorrect are that the true melting roint of

. ‘ 1 § 1 I o / 3

démercanto7fl-methoxynapnthalene 18 080. =
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in tt"n extracted hit? two DO‘ ions of 5 % aqueous
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and cooled to room temperature. The black syrupy phosphoric

acid was filtered from the benzene solution, lele dis-

solved in 150 ml. of water and extracted with benzene.

The extract and initial benzene filtrate were combined,

washed twice with 5% aqueous Na2003 and then with water

until neutral (litmus paper). It was dried over calcium

chloride and t ( benzene was removed in a Rinco evaporator

lcaving approximately 10 ml. of a red colored liquid,

which cctld not be crystallized. An attempted distillioion

at 165° at 2 mm. gave only a few drops of material collecting

in the distillation head, which'solidified on cooling and

had a melting point of 56-580.

As the distillation flask cooled, additional yellow

crystalline material formed in various upper parts of the

silask. Thus, residue in the flask was warmed on the steam

bath with a small volume of methyl alcohol, treated with

norite, filtered and concentrated on the steam bath while

a stream of air was blown into the flask. When the volume .

had been reduced to 7-8 ml., the alcohol became cloudy. .

On cooling this solution to room temperature, it soon

deposited a yellowish-white crystalline material. This

was collected by filtration and dried to obtain 0.9 g.

(0.00474 mole; 21.2%) of product that had a melting

point of 61.20. Literature value, m.p. 61.0-61.50 (12).



Ah

A second attempt to obtain this product, using

stannic chloride as the cyclization catalyst in place

of phOSphoric acid failed.

N-Methylformanilide

10H} '

‘czo

H

In a three liter flask equipped for azeotropic

distillation, was placed 321 g. (3.0 mole) of N-methyl-

aniline, 300 g. 90% aqueous formic acid solution and

l¢00 ml. of toluene. The reaction mixture was heated

at 8h° to initiate the azeotropic distillation and was

continued until the temperature of the distillate (in

‘the distillation head) reached 108°, at which point 1,325

ml. of toluene and 159 m1. of water had been collected.

The remainder of the toluene was removed under reduced

pressure and the product was distilled in vacuo with the .

fraction boiling between 112-1160 at 8 mm. being collected

as pure product. It had a refractive index (29°) of

1.5532-1.5559. Literature Value, b.p. 114-121 at 8 mm.

nB9 1.553-1.555 (30).
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2éBenzo[thhienylaldehyde

S

0:0

H

A 20 g. (0.1h9 mole) quantity of benzo[b]thio;nene was

metalated wit? freshly prepared n-butyl lithium in an

ether medium. 1

To the cold, stirred solution of 2-benzofo] thienyl

lithium, was slowly added, 20 g. (0.lh9 mole) of N-methyl-

formanilide. The reaction mixture was heated at its

reflux temperature for 5 hours. and hydrolyfied by pouring

it into 80 ml. of cold 3 N HCl.- The colored ether layer

was separated and the aqueous phase was extracted twice

with ether and these extracts were combined with the ether

phase. The ether solution was washed thrice with lOO-ml.

portions of 1 N H01, once with 200 ml. of 10% a,ueous

NaECO3, dried over magnesium sulfate and the ether was

removed in a Rinco evaporator. The residue was diluted ,

with a Small volume of 95% ethyl alcohol and 125 ml. of

saturated sodium bifulfite and set aside fer 10 min. to

insure complete precipitation. The biSulfite addition

compound was recovered by filtration and washed with

ether. . l

The aldehyde was regenerated by treating an aqueous
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solution of the bisulfite addition product with an excess

of saturated Na2003, and setting it aside overnight at 0°.

The precipitated aldehyde was collected by filtration and

dried in a vacuum dessicator to obtain 16.6 g. (0.101 mole,

68%) of product melting at 32.0-32.50. Literature value,

m.n. 34.0-3u.5° (31). .

5(2-Benzo [b] thi . 'nylidene) rhodanine

 ©ulW0.0.0
In a 50 ml. flask fitted with reflux condenser, 4. 0

 

g. (0.03 mole) of rhodanine and 7.5 g. (0.09 mole) of fused

anhydrous sodium acetate was disc lved in 30 m1. of

lglacial acetic acid by heating the latter. A 4.86 g.

(0.03 mole) quantity of 2-benzo[b]thienylaldehyde was

added to the hot acid solution. In approximately 15

minutes, the rhodanine derivative began to precipitate ,

and the acetic acid solution was poured into one liter of

cold water. The reddish orange colored crystals were

recovered by filtration and dried in a vacuum dessicator.

The product weighed 6.7 g. (0.02h2 mole, 80.6%). After

three recrystallizations from 95% ethanol it melted at

286-287°,
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final. CalC'do for 012H7N083: C, 51.96; H, 2051+; S,3£+.fJ;-).

Found: C, 51.88; H, 2.76; S, 3h.80.

Sodium salt of

5(2-Bu zo[b]thienylidene) rhodanine '

\/

(In a 250 ml. beaker, cooled go 00 by an ice-salt

bath, and equipped with magnetic stirrer, was pkzccd l g.

(0.00362 mole) of the rhodanine derivative. To this was

added 100 ml. of water and 11 ml. of 5% aqueous NaOH.

After stirring the alkaline solution for 20 min.,

the sodium salt was removed by filtra1ion and used_dir-

‘ectly in the preparation of JLmercaptoqa-(Z-benZOLBI

thienyl) acrylic acid.

JEMercapthe-(Z-benzo[b]thieny1) acrylic acid

.H

CZC-COOH

. .3 SH

The sodium of the l g. of 5(2-benzofb1thienyl- ~

ifene) rhodanine was added to one liter three necked
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flask containing 350 ml. of water and #0 ml. of 5% aqueous

EaOH. The stirred alkalune solution was heated on a steam

bath to 75-850 for 0.5 hrs., rapidly cooled to 250 and

filtered through a norite pad into a two liter beaker.

A #0 ml. volume of 3 N hCl was added rapidly to the stirred

filtrate. 'A flocculent precipitate separated; This was

collec‘ad by filtration and weighed 0.275 g. (0.000862

mole, 32.2%). It melted at 21h-216O after a single

recrystallization from chloroform. A second preparation

of this poduct was carried out with an improved yield

(63$.

(“2, h-Dinitrothio henoxy] ~13—

(2-benzoflb1thieny1§ acrylic acid

N02

/

) ,cooa//C\S \ / N02

C

S H

A solution pr pared from 0.34 g. (0.0017 mole) of

2,h-dinitrochlorobenzene and 100 ml. of ethyl alcohol

was added to a 250 ml. round bottom flask containing

0.h g. (0.0017 mole) of.i-mercaptoqa-(2-benzofb]thienyl)

acrylic acid dissolved in a small volume of warm absolute

ethanol. A 1.5 m1. volume of 1050 aqueous NaOH wa551dded

and the alkaline solution was heated at its reflux tem-

perature on a steam bath for 50 min., cooled to room
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temperature, acidified with 2 N HCl (congo red paper)

which caused a yellow solid to precipitate. This was

recovered by filtration and recrystallf;ation from absolute

ethanol gave a yellow crystalline solid in the form of

needles which melted above 297°.

Angl.’ Calc'd. for Cl7HlON2068: C, 49.48; H, 2.57.

Found. C, 50.54; H, 2.71.

Thieno[3,2-b]benzo[b]thiophene-Z-carboxylic acid

 

 

Iodine, 4.0 g. (0.01575 mole), was added to 100 ml..

of absolute ethanol in a 250 ml. flask. To the iodine

‘solution, 1.9 g. (0.00805 mole) of {Emercaptoqfi~(2-benzo

[b]thienyl) acrylic acid was added and the reaction

solution was kept at its reflux temperature on a steam

bath for 2.5 hrs. and set aside, at room temperature,

for 45 hrs.

It was then poured into two liters of water and excess

iodine was destroyed with a saturated sodium bisulfite

solution. A very dark green colored precipitate was ~

collected by vacuum filtration. fhis material could not

be recrystallized from any available solvent nor could it

as oxidized to t.e desired thiophene carhixylic acid deriv—

atiV' by potassium permangate in varying concentrations of NaOH.



In a second attempted preparation of this material,

a 50 ml. flask equipped with condenser, was charged with

0.9 g. (0.00381 mole) of'dLmerceptoee—(:-benzo[b]thienyl)

arifilic acid.and 1.93 5. (0.00762 mole of iodine dissolved

in 30 ml. of dioxane. After heating the reaction mixture

on a stern bath for 2h hrs., it was poured into two liters

cf water and a saturated sodium bisulfi“o “olution was added

to destroy excess iodine. However, the solution retained

a dark brown coloration.- On acidification of this solution

(ccngo red paper) with concentrated H61, it precipitated

a brown colored solid. “The latter was insoluble in all

concentrations of alkalie.

In a third attempted preparation of this compound,

‘3.6 g. (0.0152 mole) of the demarcapto acid was dissolved

in 400 ml. of dioxane and 7.72 g. (0.032 mole) of iodine.

was added to the solution. It was set aside, at room

temperat re, and two ml. samples were taken daily for

12 days and tested for ring closure product. No product .

was isolated during that time. At the end of that period,

the remainder of the solution was poured into water and

decolorized with bisulfite, to yield only the starting

émercapto acid.
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In a final attempt to obtain the thienobenzofb]

thiOphene carboxylic acid, 4.0 a. (0.0158 mole) of

iodine was added to 30 ml. of nitrobenzene and the latter

was heated to 197: at which point 0.52 g. (0.0322 mole)

of dLmercaptofifl-(B-henzo[b]thienyl) acrylic acid was

quickly aided to the iodine : lr‘ion. ‘he,reaction mix-

ture was stirred rapidly for onw minute, quickly cooled

to 300 and extracted with 10S NaOH. This resultrd in

the formation of a bright orange colored mixture in which

it was very difficult to detect the liquid—liquid interface.

0n acidification of the alkaline phase with conc.

HCl a slack powdery material precipitated. It was recov-

ered by filtration and dried. It had no definite melting

point up to 297°. When heated in an oven for a short

‘time at 110°, it gave off dense iodine vapors. It was

insoluble in vzrjous concentrations of dium hydroxide.

l-Carboxy-Z—(2'—benzo[b]thienyl) ethylene disulfide

(GL12:?)
A 0.9 g (0.0038 mole) quantity of {emercaptoefi-(Z-

 

benzofblthienyl) acrylic acid was dissolved in a minimum

volume of absolute ethanol and cooled, in a small flask,
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to 0°. To this stirred solution, one g. (3.0039 mole)

of iodine was i ded. The reaction flask was main‘ained

at -15 to 0° for 3.5 hrs. during which time no precipitate

formed. The reaction was set aside for 26 hrs., at room

temperature, but it failed to yield any disulfide after

decolorization with sodiun bisulfite. s

In a second attempt to prepare this disulfi e, a 250

m3. beaker, cooled to 0° (ice-salt bath), and supported

over a magnetic stirrer was charged with 0.4 g. (0.0017

mole) of the demarcaptO'acid was‘dissolved in a minimum

volume of abs: ute ethniol. Bromine, 0.188 ml. (0.0017

mole), was added with a syringe to the stirred alcohol so-

lution. After 1.5 hrs., no disulfide had formed as indicated

‘by its lack of precipitation. It was poured into 600 ml.

of cold water and the solution turned yellow but the

disulfide product could not be isolated.

In a final attempt to prepare the disulfide, the

procedure juSt described was repeated using a 1:1 ab-

solute ethanol-dioxane mixture and iodine as the oxidizing

agent. After keeping the reaction mixture at 0° for 1.5

hrs., no precipitate had formed. Pouring the mix ure into

cold water results? in the rrecipitation of the starting

d}wircatto acid as shown by its m.p. (212-2140).
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3-Benzo[h}thienyl carboxylic acid

I a --000H

\ J

A one liter three necked flask equipped with a re lux

1

corienser (drying tube), mechanical stirrer an. dropping

 

L"

funnel was charged with 3.35 g. (0.22 g. atoms) 01

magnesium chips and the latter were COVCT€d with 200 ml.

of dry ether. 3-Bromobenzo[b1thionhene, 44.2 g. (0.198

mole), was dissolvet in 50 ml. of ether and several ml.

of tfiix soluti"1 was added to the reaction flask. It

was necessary to use a methyl Grignard to initiate the

reaction.- The 3-bromobenzo[b]th10phene was then added

rapidly so as to maintain-Spontaneous refluxing of the

‘recction solution. After the haloheterocyclic had been

added, the mixture was kept at its reflux temperature

for 2 hrs. and then dry carbon dioxide was bubbled into

the etheral solution for 45 min. This caused a thick

brown 011 to separate from solution. It was then poured

into an ether-dry ice solution hid hydrolyzed with 3 N

E01.

The ether layer was separated and the aqueous

portion was extracted with ether, combined with the

ether layer and dried over magnesium sulfate.
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The ether vas removed in a rotary evaporator leaving

32.5 g. of an itiure yellvw colored solid. .This was

dissol ed in 150 ml. of 33% aqueous KaOH, diluted with

wa an to 3_3 ml., throughly stirred and filtered to re-

move insoluble materials.

The basic solution was acidified withsconcentrated

Ltl, extracted with ether, dried and the ether was re-

moved in a rote y evaporator.

(The product was recrystallized from a 1:1 ethyl

alcohol-water mixture and melted at 172°. Literature

\

value, m.p. 174-1750. (32).

3-Benzo[b]thienyl acid chloride

/\l \l

\ s

A 10 g. (0.0562 mole) quantity of 3-benzoLojthienyl

 

carboxylic acid was placed in a 100 ml. flask and A0 g.

of thionyl chloride was added to it. The reaction mix-

ture was warmed on a steam bath to effect solution and

then brought to its reflux temperature and kept there

for 1.25 hrs.

Excess thionyl chloride was removed by vacuum

's‘illation and the product was distilled under rrduC'd
V '—

O
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pressure to yield l0.6 g. (0.05Ll mole, 96.A%) of acid

chloride melting at 49—500. Literature value, m.p. 500

(32).

Attempted Preparation of

3-Benso{b]thi0phene carjoxaldehyde

1

S

In a 500 1’. three necked f1: k eqripped with mechanical

stirrrr, re“1ux condenser (with dryir: tube) and dropping

funnel w:s placed 5.8 g. (0.0448 mole) of 3-benzofb}thieny1

acid chl ride dis olved in 155 ml. of dry diglyme. The

Stir13d solution we: cooled to -730 2 proeanol-dry ice)

.and L; s 41. ’0 ' +3 mc e) of lithium alumino—tri-t-butoxy

hydride dissolved in 50 m1. of dry diglyme was added during

a 45 min. period while dry ice was added intermittedly to

maintain a temperature of ~72 to -730. Following the

add’tion of tea reducing agent, the well stirred reaction.

mixutre was allowed to warm to room temperature (1 hr.),

poured into 500 g. of crushed ice in water and set aside

overnight. A white solid precipitated which proved quite

difficult to filter. It was insoluble in ether, acetone

and 95% ethanol. An attempted bisulfite addition compornd

of tne solid gave no product.
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5(l—Penzy1aeine) rhodanine

S

a 700 ml. volume of glacial acetic acid containing

3

06.) g. (0.5 mole) of rhodanine and 123 g. (1.5 mole)

of fUSDl an ydious sodium acetate was placed ii a .ii'

flask. The mix'ure was warned to cf act saltoion and

53.0 a. (0.5 mole) of benzaldehy e was added in portions

with interni tent aha ing of the.solnt on. When the

alfedyde had been added the reaction mixture was heated

to just glow its reflux temperature and kept there for

0.75 hrs.' It was poured into five liters of distilled

'ater and the resulting yellow colored precipitate was

\

recov red by filtratiOJ. It melted at 206-2070. Lit-

erature 'alue, n.p. 2Ct-2050 (20).

d-Mercaptocinnamic acid ,

H

C:C-COOK

SH

A 74.0 g. (0.34 mole) quantity of 5(l-benzyladine)

rhodanine was placed in two liters of stirred, warm (60-

650) W"’3r and 54 a. of NaOH dissolved in 500 ml. of water
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was added. After stirring the alkaline solution for L5

min. at 60-650, it was co<led to room temperature,

filtered through a norite pad, and acidified with cone.

£01 to precipitate 4L.l g. (0.245 mole, 7;.63) oi the

unsaturated acid. It melted at 123-1240. Literature

ralue, m.p. 125-1290 (20). .

2,2'-Dithiobis(3-pneny1acry1ic)acid

// $1" (ll-S-

\\, l cow

gffiercaptocinnamic acid, 1.0 g. (0.00555 mole), was

  

  
2

dissolved in a minimum amount of well stirred absolute

et;.nol, cooled (ice—salt bath) and l.L4 g. (0.00555 mole)

‘of iodine was added to the ethanol solution. The re-

action mixture was stirred for 1.5 hrs. and poured into

cold wlter. This produ ed a brownish c lored precipitate

which was collected by filtration. It reltef at 184—

1870. Literature valie, m.p. lee-i870 (20).

second preparation of the disulfide was carried

Ort as Hescrf.ed except that 0.39 ml. of bromine was

used as the oxidizing agent. The disulfide (m.p. 1820)

was isolated in 92% yie"i. A mixed (1:1) melting point

of tie naterials obtained in the two preparations melted

“t ;82-:a3.:°
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Benzofio]ttio;haic—Q-zarboxylic acid

CODE

 

In a 100 m1. round bottom flask was placed 30 ml.

H

enzeLe and 4.0 5. (0.0158 mole) of iodine. LO H
»

:
5

k
]
.

c
r

*
‘
5

0 O
J

standard taper, plain glass tube (4" long) was connected

to the flask to condense iodine vapors. The iodine

solution was heated to 2000 (determined by lowering a

thermomo: r directly into the reaction solution). To

th: hot solution, 0.4 g. (0.00223 mole) of démercapto—

cinn mic \cid was quickly added, and the mixture was

vigorously shaken for 60 seconds and then quickly cooled

to room temperature (ice bath).

It was x racted thrice with 105 NaOH, decolorized

with sodium bisulfite and the alkaline layer extracted

wit; ether to remove the nitrobenzene which proved dif-

ficult to separate. The alkaline phase was acidified

with concentrated HCl (congo red paper) and the precip-

itate was collected by filtration. After drying it

melted at 233-2360. Literature value, m.p. 2360 (32).

:13 synthesis of the carboxylic acid was repeated

usixc the experirental ,rocedure described except tha



bromine was used in place of the iorine. The nitrobenzene-

bromine began to soatter at 1650 so the dbmercapto acid was

added at this temperature. The reaction mixtt e was shaken

for about a minute, cooled rapidly and Ln; product was

isolated as already described.

A dry sample if the material isolated had no definite

melting point. Recrystallization of this material fro:

chloroform gave a fine vhite crystalline substa :e that

still malted rver a broad temperature range. Tests for

unsaturat on with 2% potassium permanganate and bromine

\

in so oral solvents gave contradictory results.

fl-Naphthalem. thiol

This compound was obtained in a quantitative yield

by t‘e reduction of 30 g. (0.132 mole) of‘B—naphthalene- .

sulfonyl chloride. The sulfonyl chloride was added to a

rapidly stirred solution containing 54 m1. of concentrated

sulfuric acid diluted with 280 m1. of water. The temp-

erature (f the acad chloride solution was held at 200

while 48 g. of zinc dust were added, (in portions) during
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2.5 hrs. The reduction mixture was hrdted to approx-

imately 500 at whit; tannertture an exothermic reattion

set in causing the temperature to rise rapidly to ye ,

neCT.s‘tatinf immersion of the react on flask £1 a cold

water oath. The re cti n flask was t;en “cheated to

70-80( for 1.5 h15., then heated at 'ts reflux t wper:;ure

frr another hour and allowed to cool to room temperature.

The cool mixture was poured into cold war.) and tea product

was collected by filtraiion and recrystallized from abs.lute

ether 1. Its melting point was 80.5-810. Literature value,

\

m.p. 81-820 (33, 34).

x_Hydropy-n-pr0py1fi3—naphthyl sulfide

“’\\\r/’/§§§h S-GHZ-Chg-CHQOh

   
I

‘l.

I
.

.

  

In a 100 m1. three necked round bottom flask was

placed 1.2 g. (0.03 mole) of NaOH dissolved in 100 ml. .

>
a

of distilled water. 0 the slightly warmed alkaline

solution x-r'is added 3.3 g. (0.0206 mole) of fi-naphthalene-

thiol. After cooling the sodiumA3-naphthalenethiolate

solution to room temperature, 2.85 g. (0.03 mole) of

trimethylene chlorohydri“ was added to it rapidly from

a dropping finnel. The stirred reaction mixture was



heated at it; reflur ttnpcrature for 3.5 hr:. during

whiCh tine a broth colored oil senarated from solutioa.

0n cooling the solutios to room tonncratur the oil

solidifie . It was collected ‘y filtration and dried

in a vacuum d scicator to yield 3.90 g. (0.0179 mole,

87$) o” “reduct. This was recrystallizedsirom a large

volume of petroleum ether in the form of whit- crystals

which mvlted at 620.

_____~_l. Calc'd. fOI‘ CLBHlLOS: C, 71.52; H, 6.46;

S, 111,069.
'

3:3'-Thionaphthoxy-n-propyl-p-nitrobenzoate

‘ AGS-ClTZ—CHg-CHz—O-g /

I

K/ I / \ :02

This comoound was prepared by the method described

by Strainer, Fusrn and Cartin (35). A single recrys-

tallization f;om ausolute ethanol gave a or duct melting

at 92—1000.

E~£'-Thionaphthoxy-n-pronyl-Z,u—dinitrobenzoate

 



n s'ngle recryst .lizzaticn from absolute ethanol have a

product with a melti sq point of ll5-ll7‘.

yfl—Hydroxy-n-prouyl—a”-naphthyl sulfide

/ I": ‘

/ , \l.s-c172_r—3—oz~:

. 2 C 3

\ 1! -

L<§§>//f\\\///'

An 0.8 g. (T.005 mole) quantityc ffiknaphtlzc.lene-

t.iol was disgolved fn 5) n1. of.wzter containing 0.7 Q.

(0.0057 mole) of sodi11n1 hydroxide. To this alkaljné

solut on was *_ded 0.55 g. (0.006 mole) o' phenylene

ch‘ ro Idr n. The react; 1 mixture was heated at its

reflu: damnerature f.or 1.0 hrs. tuiLng which time an

.
.
J
o

.n;olub1e ail precinitated from solution. 0n cooling,

it solidified and was reroved by fi tration to yield

0.7 '
W of product (0.00321 mole, 64. 2%). Recrystallization

ofthis material from k
1

M1eum ether gave a nroduct with

a :elting point of 46 5-L7. 5O

Anel. Calc‘d. for leHlAOSZ 0, 71.52; H, 6.A6;

S, 11(0690

Fcund: C, 71.61; H, 6.59; S, 1t.5t.

ii. material was oreoaree as orevious:y described (35
1

I



fiflyy-Thionaphthoxr-isopropyl-p-nitrobenznate

v

I

/\;i\S—Ci‘r;-- -".-O- (,

L\\\>//,%

This condoLro was preptred oy nroc durcs pr3v;ously
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described in the literature(35). A single recrystallization

from aosolu3e e,11anol gave a product with a melting point

</ \

To a 500 ml. three necked flask equipped with a

neona. cal _tirrer, reflux condenser and drcping f1nne1

was olacad 16.0 g. (0.1 mole) of’fiLnaphth "eneth‘ol dis-

solved in 100 ml. of 10S aqueous NaOH. The stirred

alkaline solution was warned to 550 and 18 v (0.093o.

mole) of 2—piperidino-1-chloroethane hycrochloride dis-

solved in 113 ml. of disti lle water was added during

55 min. Aftrr adding the hydrochloride salt, the reaction

mixture was heated to its reflux temner.w13e and kept at

that temperature for two hou23s durinc whi C'“ t ;1 an in-

soluble oil ;eparated. A‘fter cooli 3 the solution to
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room tcnirrature, the oi was separated and the aqueous

rortion was extracted twice with ZHO-ml. porticrs of

e? er. The ether extracts and oil were combirefil washed

with 1C0 :l. of Sfl aqueo s Naih, 100 ml. of distilled

water, then dried over sodivm sulfat . The hydrochlor-

‘l

ide salt was precipitated from tnc ether solution by

passing an intermittent stream of anhydrors hy‘rogen

chloride into the solution (excess hy’rogen chloride

gives a mater al which is difficult'to recrystalfire),

Tle ctl.r insaluble hydrochloride wa5'3emOVef by filtration

and dried in vacuum to yield 23.: 5. (0.077 mole, 78.6%)

of the cesired product. Recrystallization from absolute

ethanol gave a white crystalline product in the form of

needles melting at 2050.

Anal. Calc'e. for Cl7hé2ClNS; C, 66.32; H, 7.20;

N, b.55; S, 10.A2; Cl, ll.52.

Found: C, ~6.36; H; 7.03; N, h.48; S, lO.h4;

Cl! 11.54.

5-Pineridino-n-nropyl7fi—naphJhyl sulfide hydrochloride

74'\//\S-cs2-CH2-CH2-d HCl
3 ?

.//’.
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This connound was nren red by dissolving 36.0 g.

(0.1 mole) of,3-nanhtlwlenethiol in 100 ml. of 10$ EaOZ,

heatirj he solution to 70 and add ns to it 19 g. (0.09

mole) of j—pir‘ri ino—n~r;onVlchlo“ir3 hydrochlcride dis

solved in 10( Ml. of water during a 20 min. period.

-‘ C: - 'r‘ , fl . 1.? ‘p'- ~ . r p. J— ‘A r‘ - — r J— . 05

W’Cll StJ... Cd TCQCCZLOH 11.1.4361)”; - (Jul) when LCGFUCKI at; its TCJ.‘

tofioeratuza f,n j hrs. during which an intvluble oi fornc

The 111 w;s TGDQTQuOd

with the ethegal extrcct of the reaction mixture, dried

f‘

0‘3r anhydrous sodium sul ate, fi tered and treated Lith

anhy5“0“s Lydrogen chloride. Thi; caus d a gummy oil to

serarate which solidified on Cgolins to yield 23.4 g.

(0.“7b mole, 76%) of product. Recrystallization of the

material from isopropyl alcohol yielded a cream colored

scryStalline solid in the form of needles whicn melted at

~1L9‘

,QL, Calc'd. for clafgy01ts; c, 67.16; H, 7.52;

C
‘
)

1L

N, 1.35; s, 9.96; 01, 11.01.

F’und: C, 67.18; H, 7.52; N, 4.25; S, 9.80;

01, 10.?0.

S-Marnholino-n-hrO"173-naphthyl sulfide hyirochloride

S-CHZ-CH2-CH2-I ' HCl

 

th the basic solution :1» .zmbinCd'
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Following the nreviwurly d.scribed nroc.dure used

"~ ~. " V v 4-. D ‘ -\ s e. . ‘e: - - 'I. ~‘.—.

for Tte ?.e;>¢1r.”..,i(1n 01 the I—olneridlno 8119105311: 0:. trls

g. (0.1 mole} ofj6—.anhthalenethiel was al-'
3

E
u

(
1
'

(
D

9
.
:

H
.

9 F
J

"
I 3

f‘." -' "‘ . ‘ o’ ‘3 ..' . '1 IV A‘ - /\ I. \ -' \ 9 ' ‘0a\~ . - .

l,uec to interact L7.n lo . (0.1 ncle; o1 J-nozirtlino-
A

AAr-propyl chloride gydrochloriue. lmplcyinf the usual

seearation of th: free amine and its conversion to a

hydrochloride salt resulttfi in 26.3 g. (0.0815 mole, 81.5p)

of a pink colored crystalline solid. Pfter a single rc-

c1'stallization from dry isooropyl alcrlol, thin DTOdUCt

\

‘ r . ‘ ’9 / ' 7" / "

Anal. Calc'd. for C17ufiddlhOL2 C, O}.Ca; n, 0.89;

r, 4.33- s, 9.90; 01, 10.91.

32; r, 6.78- N 1.21. s, 9.60;
) ' 3

\

IG-IorpholinoethylVG-nanhthyl sulfide hydrochloride

Chy-CHz-N

 

The in? rection of L5.0 g. (0.081 mole) of‘fiLmor-

pholinoethyl chloride hydrochloride with 1A.0 5. (0.0875

R?

mole) of,@ naphthalerethiol in 10% aqueous wa0h . He-9
)

U
)

P
I.

mu .-

..1..:. 1.78.5U
)

reaction media, yielded the free oily amine.

dissolved in ether, dried, and treated with dry hydrogen



 

3:, 11.33.

,fl-Qimethylaniro-isc.-opylfifiLneph.hyl sulfide hydrochloride

 

The formation of this connound resulted from'the

interaction of 16.0 g. (0.1 mole) of,€Lnaohthalenethiol

‘

with 1”.5 a. (0.1 mele) of dimeth“laminoisonropyl chloride

hydrochloride in an ac 3ous alkaline media as previously

described. Isolation of the amine as its hydrochloride

salt yielded ”2.0 9. (0.0785 mole, 73.5%) of a whi
c»

1

(
1
.

(
D

1

crys; lline solid in tne form of nc files which melted

at 1A9O following recr, tallitation from isopropyl

alcohol.

Anal. Calc'd. for 015E2001NS; C, 63.92; H, 7.15;

N, 1.97; 8, 11.33; c1, 12.58.

0
3
.

Found: C, 6A.05; h, 7.14; H, A. 5; 8, 11.38;

c1, 12.81.



 

A 16.0 s. (0.1 mole} Quantity of,6~ninhthalenethiol

was allowen te react witd 14.1 g. (0.1 mole) of/3-c1methyl—

aminoethyl chlorine hydr3chlor.dc in a b sic aqueous

mriia to yipld 23.2 g. (0.0d7 mole, 87%) of he hydro-

chloride salt Recrystallization from isonropyl alcohol

gave a nroduct Wldh a melting point of 1510.

Phil. Calc’d. for 014H1801NS; I, 62.73; H, 6.77;

N, 5.23; s, 11.97; 01, 13. -.

Found: C, 62.53; H, 0.68; N, 5.13; 8, 12.09;

Cl, 13.59.

lG-Diethylaminoethqud-naohthyl sulfide hydrochloride

-S-CH2-CH2-N< ’ . H01

CH2-0H3 .

7.

A 0.1 molar quantity of/G-naphthalenetniol and an

equal molar amount oi‘fiLdiethylaminoethyl chloride hy-

droc lOTldL, on interaction in a basic media, yielded

the free amine as an oil. This was separated, dissolved
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in ether, anfi dried. Treatment of the other.solutien with

dry hydr men chloride caused the precipitation if 23.4 F.

(0.0794 mole, 79.4}) of the seine salt as a creenish

write crrstalllne solid. After recryStallization from

issnronyl alzohol, *his material melt d at 1470.

anal. Calc'd. 50‘ 016H2201NS: C, 64.95; h, 7.50;
‘9‘

 

N 4.73; 3, 10.64; 01, 11.98.

/

Found: C, 64.82; H, 7.49; N, 4.75; S, 10.61;

\

. i " ‘rer «.2 I f q ,

Io-:-.e"b£lO./._yllablivzldlefle

 

k 50 s. (0.347 mole) quantity ofIG-hydroxynaphthalene
\ J

.
v
~
.

was added to 60 ml. of absolute methrnol to which had

previously been added 10 m1. of concentrated EQEOQ. The

reactica mixture was hea;ed at its reflux temperature for.

4 hrs. 0L cooling the solution to room témyerature, the

product precioitated from solution. It was recovered by

filtration and after tvo recrystallizations from ethanol,

melted at 72-72.50. Literature value, m.p. 71-720 (36).
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.,

“/Jihiocyano—fl ~131et1':o:.,. .1 enhthalene

 

r- ! / ._ (.1 \ p .‘f .' - ' ans ~,-\ \

A 7.25 g. (0.0so mOle) qqubtty of/3—netnoxyntph-

1

tha!ene was (iSpOlVGQ in 10 ml. of glacial acetic acid

and tie latter was idded to 14.6 F. (b.18 mole) of sodium

thiocyanate dissolved in 100 ml. of glacial acetic acid.

1h reaction mixtule was stirred with cooling (ice oath)

at 2.3 m1. (0.046 mole) of bromine dissolved in 20 m1.

of glacial acetic acid was added slowly during 10 min.

The stirred solution wad allnwed to warm to rot; temperature

‘_ ‘ __ W" " j ' ‘ w _o - 4}. r\ _ .-?'_‘ H 1 n ‘ _‘ ,-._: .L. .fi" 0

and the yel-ow precipitate has cell,cten by 111t1ation.

3ate was poured into three times its’
1
9

no acetic acid filt

volume 3 water and a second quf tity of crystalline

product was collected by filtration. A single recrystallization

from ethanol gave a material with a melting point of

132-132.50. Literature value, m.p. 1340 (22). ,

dFKercapto73-methoxynaphthalene

FlH

\\oca3 "

/



r '3 ... ’\ .- ' ‘ , , - ° 9 - .. ' .....-

A 10.5 5. (v.05 moi?) can tity oi gyt lo yQNOfifi-

met}oxynaohthzlene 'as ;isrolvsd in 25) K1. of 955 ethanol

bv warmi“ it o: r steam hatl. A 15 x1. volume of conc.

hydrccilo _c (ti: we: {used to tie alt xol solution. ine

reaction mixtvre was heat d to its reflux tunncrature anr

20 3. of fine metal was eiced to it d~'int 5 hrs. in

ac itional 7 kl. OJ Ly‘rochloric acgd

n. '.‘ I ‘ .‘.~— " " \‘-- ‘4.- .w: ’ f'i ‘L~» A *f- “ .' “r -

138;”. 0.. .l-*..Jh-‘C-) 12....n E.L.J.to 145.1 Cg. bl ‘3 IAJUL .1. 1:8“ Lzuel

oilowing the zinc addition. It

\

a -1, _ A1 -.,- 4... via“ to...“ ,. ...: - r ,‘~

was t: 1 source ia.o two 11 Uls 01 Water containin 60 ml.

oi concantrrted hrdrochioric {cid no precipitatc 7.0 g.

m: '

(C.O?) mole, 73$) oi nroduct. sis was collected by

~

iltra“ion and filter recrystallisation irom c LaMOi

product was soluble in lie .otassiu; hydroxide.

 

Found: C, 59.51; H, 5.38; 8, 16.61.
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‘
1
‘
.

V. “' 1". '7 ‘ ‘ ,- n ‘ ’\ ' - 'v . -. ‘ > ‘ v. 1‘ I -: I q - -' - -- A

Jlkd. . I~ -uf. conrr‘..03 fiYinx.1Aioe), aJeczw11ic—aL Lti.un r;

fi,, - “. ~ _ : ., .M .. 4.4-, 1- ..-_ ‘ . -1. r 1. -: ,.

(Alix f'lc'lI‘ailql LlL's'c’zTH COIl;;C-;Co_:-.'z;) JOEL»? Ill. ,0" Wild; c. CUTOUT»; t4.

" \ , 1 .Jb ‘ ' 4 -:--~_ Vvl‘ 1_,. 3" -v.- I' ,. '3‘

inmael RUG. 1'11 bI‘OfiCfl LCS .1.L.'.LC'L-I'c..‘3 CI brand filo“ . .L. E). (Oofil-

.. ,_ . .1 . ,. ,,. - . ~ ..2 I. , ..- .0 ,‘. - ...-1. -
6. atom) 01 mabnosium an. covered alt; 150 ml. oi cry atncr.

'W 4, .fl .p.‘ I ‘...‘ ;\ -' ‘ K‘.‘ r " .5. ‘ I . ~r -‘ .

°(-..,1o..1ona .1..‘-,--ale.1e, c9..- ‘ . (\.-.3 mole), was dissolved in AD

‘

j on.x.€ls ackl-cO 1
‘
"

£
1

..." 43‘ n ‘ 1-.?-_ ,. 1 --1 °

ml. Oi et;er .n0223015 onetuird of ollfi s

-1~., 4.‘ _,- ; .5--. - -. -. .. .
.i*ectly to tie er- ~2esiun aintire. A One ml. Guan-

.. - .. - p -‘ , - ,: _- 1 .. ,. *- ‘ ‘- 1-. A i .: ._

L11 217‘ O... inn-{11111. j,()\._'_(.’3 ”(th FC..(.€C~ 1’0 tIA\/ r? CkCt—On r-:.J.:U1llfle

r J ,' J. . v - .. .L- -.: ' a ..f.‘ . 7" ,~< . . rr - ‘7

HA”; lb 8 1’48. .37C (.0 -LpS fellh-.. Le..~.7‘a:“ik"u‘zli‘e for 800111; one

D - 1 '
..-‘..  .. - -.-~_ (“'- 1‘ " ... . x '_ fl _ ‘ o _ o _

ai1ute to inl’iate tne leaactio,. hit I tne initial reactio1

~vr\ - - {-1 fl 4- .i ‘r- 35hr 1 -. e, ' -n f D 1 \"\ )\l‘ .1 "\l‘

mu: Ulla? control, tne .anai1cel oi the JGblOmOnert ouene

sOlution was aLcea to tne stirred reaction mixt_re at a

r‘ 1 fi.." 4 ' -‘- ”1“: 4- " -. ‘ I". . a - . 1 - ‘r 'V- v

rate sullicient to na_rta-n a Vigorous Iaflul 01 c

. : .. , 1° 13.0. . ...“: -. - .....A' -3; 1

.“cactlc. .1ceia. alter anoine the aromatic ole ice, tne

“ - - 7 . f‘ *..'r‘ ‘\Y‘ . ‘- '1 ; r 4") -.w - fl -'

fiiLDCJJe wens WEITKXJ in c.\»a1t.1£1tel cudd1 i . --luali Inc.

during which time the Grignard mixturc becere cuite thick.

I. '1 .l I ‘ f v. f'\ r: h ‘. 7' . P. — Y.'r I" l‘ '

111; [1.1.8 p01. t’, 900 £~O (klOJ go (TIOAES) OJ. SLILlJ.‘.l.r~ 'INC'C: C(Sdl- ‘

O

tionslv ended.rnjuh3r'ry ritr1fien'war "afidiy svent through

the reaction flask. Ike addition s; tre sulfur caused

the reaction neLia to set. aneouslv rejLux and markedly

lowerid the viscositr 05 the reac ”on solu ion. It was

aaain 1m-ka fit its ref r te—rzyierature ior an aceditiOIVl

T
‘

‘
3

f
'

Q

1 . . _ _ - . 1 - , .' ... .3 , 1 r. _ , - _ - -

.-. nod: during wnich it a ain oecars ouite r str in
'-_,‘ _) . I}

consistency. The Grigrird cc slex was hy."ol zed by
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0
~ 5 W q, 1_..-~ ‘ O - .".. ‘7 'I: ’V‘ fl . -: 1. . ‘ I . . ‘ .~

aw>r .ltl-;l pot..igm 11,, .gltli VJJVOZCTIS .-. -lfHL, into Cof!.1l.
I

O

J

‘
3

.
1

.
3 J

—
r “l f" -v t '\ . -. -. ... ‘- :- r I e 4—: . ‘, ~ c ~p . .'

.Ci. «u...(,‘_Ll‘L‘-_;.i « «M‘s. x: 1.0111 on. me 1.4.” 0.1.;33...

u“.; ,‘I ~ " .‘n »./~ I .. -r-— v~ -. . - . uJ- c- --. ,- ~ I - -I r‘.

SOlhulO? Mum Daub ucllHiLUlV .CiClC and LoCcM Ulhciiizu

. ‘,\J‘ _l .-: fir — J‘- "-.(-‘ - .4 ‘v. (.4»- 1 1. A _. , ,. J

L ALL, ‘ .LAA. V / .A--..k'QA \) (\IJ. ‘-_§.i_k) \IAJ .. I. ’1 ..K.\.‘L L):/ (:41 CO :LJ. ’30 K’CC’ O L‘AO

‘ .3 -1. .: O. 7 ,- J- r .3. - (a. .1- v I 4.. .' .4- ’. ‘ ' 7 _ I
‘ n . "‘ r: ’ Wr’ n F . . "fi'\ ”5 . '~ I A -1, !~ ‘

(1.1.KJLl-LAL \ ‘J\' 1"L k.’ \145ULCCUC‘r-J 'lb ‘~/‘\l.' __ ’ (‘L .L.-CC . \J... ' .A'II‘ ' I'I'D..J.:-

‘( (u ‘ ‘ 1‘ 1 (‘h ... r J— -~‘} 1- 7.“ ~ In“ 1 '1 \g -' 1‘ v, in

( t1 K, \1 LIL - | L)\ -1\~ Jl. ; \ U;A\,3. I4 0 .L KIA AOVOKL ...n C“ A .1. .CO

I: ‘5 1“" 4‘ ‘1 I. . r‘J— J ... ' P;-‘— -T f‘ 4;} + l, a r‘ (V: I“ 0" l A. 1 "... F... ‘ j 4" I,

Clio—«La “u. .'. . U- .. .L -.‘C' L. Jr]. OJ. ouC .'K'.‘u_'_.u.Llci 04.1 1.3.LJ-‘L-(4 one
u

' 3 1 - ‘ J‘ ‘ ‘ V ‘ "O ‘ ~ . 4 J.

1 '\ 'v‘i‘fi ~v) ' ~ ‘- ‘_- .y > -- . r3 0 -4< ( ..i 1 «VA ' - -, .ffi- ‘ r.‘

nu... V A‘AKJ-n C s OleA 1‘) lAAgbA“ Doi3A.x .. (A k, l\’/‘ l. I --‘L. 1.1-- LJCJ (Irv Ulkrv

iulte, b.o. 105—;C20/1.5 n1. (32).

 

(711° “‘.' .. .. ,)..,,.,4 3‘ ‘ ‘ P...

1315 comuourc .; >10 u3cc using tne orocecure cm-

‘1 "'
v ‘ ~ ' v r ‘4 I" -- w . . 4 . -‘- -‘ t.) '3 r‘. 1‘4! 1’ w f ~ I» q‘ rl‘."

deOT'OQ 1n ti- {'3 SjlebAIC‘1bl\. OJ 1L C. P-flan..uhy1 Ckl’lC.1.J.\)\g;ueo 1.18

' J. r. f‘ -«~. rs \ 4-. nr .1 ',~ I: \A — . ’

;.I’lt erection 0.. 3.7 3.1. (c.0133 molu, Oi 06-4.: [Link-“Done o11.;Ol

‘

.\ ~- A I“ .. l f“) k . "5 -“‘n . -0 - o ‘ A

use L.K i. 3.C.:) mole) Oi16~UlDOlel b g :
3

H 0 f
l

0 ’
"
J

I
-
“

:
1

(
D

.

fi“ I. 'Q 9. \ 4‘ ‘r‘l *. 1-l I'} i - ‘ . I. J— 1'

lu/ x.leO-lt ir.. ...sic Neale” Ml tio:1 oi t.K3 e0

"w m.- r '~—n - 1 4— 1» 1 1- 4: 14.
Cii' allfiO cm. 1.0 convelsion toza “yoroculorioe salt

yielded #04 8o (v.0lL3_mole, 62.5%) of the expectecpDroo-

uct. After rccrs ellizat on from isonropyl alcohol, the

bro “ufi;;:cf.el 8:,31g;,5_183.750.

.
J
\

O
‘
.

o \
J
)

N

\
)

I I
\
)

O“rel. Calc'd. f0: Clyflz :lNS: C,

S, 10342.

Loun‘: C, to. 6; H, 7.32; 3, .).lo.
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5 ;‘ ’41J10“'1-rn7J‘X,l-@£*fk.plutfljfiL snx-uai<g3 L ,ui‘ 01-10 1‘1cb-

'4 ‘O ~

0

O f ‘_’ ‘V__ _ w _‘ “‘J‘ '9‘ .- _ ‘ " M I f‘ f\ E" ‘ ”a , v _ ‘ " " , , \

Q's—xi. a311L..c":lO:‘1a:u.-' 1;, . .U _. guyxgo . 1 .. ;) , v.31; 8 ,;.J.O|.’.'C:d

. ’34.. 3?: 4|»‘. " " .. A [1‘ " I J.‘ V 1 1 ' .-. -

to reapu 11“; 11.5 g. (u.C/O a] o; p- :1 DlluO-n-

- "‘ r» .1 ' ' ‘7 ' ' ‘ 'b'b' ‘ . ‘ ' F (Hi. I ‘ ra

preh_1 ph1c3-ue rochlriime lfl & bg sounisn 1 110 in

‘ . < j A 11:: ,~ _' -‘ ‘ v ,- 1. '~ -..- -I' r h r . ' -‘ 8—- 1"

tno UPGVthSly U95C-l3um uiocr a-n. 1sa1hp1,n Ci Lue

' " 1 q p 'x 'N I‘ 4- , V q

h“ r o as SaJu 01 t 0 amino 1n 1h? u:1\1 Lanner

Youn”: C, 63.01; H, 6.98; S, 9.75.

{~Wi,t:y-ami:oeth"l-J&ngphthyl suLide h}C;wohlori\%

1 V -1 Y’CriZ-CH3 Y ‘

C)-Cr;2-Cf12-I‘; ° LC].

\CH2-CF3

A 7.0 g. (0.0L37 mole) quentity 03W‘{Lnan;m1th lenet 'iol ~

w: alfawed to reac‘ with 5.L q. {3.0A37 mole) of/G-dicthy1_
\VJ

aminoethvl chloride hydrochloride in a basic media to
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.-- “2- f r. r‘ ...A r r ' ‘- ,— ~ - . ' '-

yielueo 7.A b. (O.J,wo No-0, /) ;) oi a Lnloe cryoo.uiin

..-

A~ : ... .1 ~ ' r: r- -5 I \' ‘ru ' J' '

.‘iYQI‘OCillOI‘lwe pa...” 3.CC.1.:KSU(..

.1

1

-liza ion of tho latper fTOJ

° --‘- , ..-‘--'1 4-7. 7 ' ~--'.—~".--~ ‘. -, ~ ‘ .1. ..- J».- . ' 5'.

130-! fix; .' -._L uJ..CO..C .. Jil'figkl'Q-r. a. 01130 “FOLqu .LLL.~LJll/‘lr) at lLFI..../-

'- O
lLLDQZS .

1".“97 ”—‘l V‘ " ~.~  /7|,~,,~"7!'1:. W Cr. 7-? " " .
A~J --‘--‘~. C(Afic O—. 10‘. K Lg); 'A14U*A‘\). b, 1%,. j), 1., /.DO,

3. 10.34; N, 4.73; Cl, 11.93.
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.LOlanL. U, ‘WI‘O'If/, 1., 7./U; K-), .LOOU

n '1“ n

\Jl, .L.—L07'C.

KL"-. fi-. - .. Z . \ -|- 2-~ fl . \A. 4— ‘3‘ ‘7‘ — ‘

‘7-Fineifli A. .1100‘11.J'rJ.-CC-€£-L£QHALO--- n€.73i.\1413fl]3
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~

(egorCEpzojp~fiethoxyna 1thalene. 2.3 g. (0.0122 :ole),

.

was .llowed to react Hi3; an o uiholar am5=uo ofJB-oip-

eridinoeohyl chioride hydrochlorioe in 1L} aoueous XGOE.

Icolation of the free amino and itS conversion, in theL.

g g r\ .I ~/-- ' ‘- \qr ‘Qfl 1‘ . r: t\ —. "— ~ . u: . [-1.

7'°1 ".1. ."lQl", to lbs ICJCLLCCILiOI‘lMC Sula gflel-.;€'u l.l+ {13. ~«pkg-(1A.

r~ ‘ -u A .r 1' p ‘ ~ 5 ‘ '3 . ~ : '_ m~r~ ._ ‘ v f‘ . c.

D.buLl§ nOle, 5h») oi Lie oesirod n.0cuCL. lulu ddtePl-l,

alter CW0 recrystallizations from izworooyl alcohol, gave

'30
a “Joduct with a melting point of l?h,9-155,) ,
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