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momma:

Among the saturated cyclic hydrocarbons, cycloprogane represents

the most unusual as well as the smllest ring. In fact, the cyclopropane

ring behaves chemically and physically more like an olefinic double bond

than like the larger saturated rings (1). Physical measurements,

especially spectral data, have mpplied such significant information con-

cerning the unsaturated character of cyclopropyl compounds. Ultraviolet

absorption spectra show that there is confugation between a cyclopropane

ring and In ad‘scent double bond (2-24). The bathochromic shift is less,

however, in the cyclopropyl conjugated systems than in unsaturated ones.

Recently it“: demonstrated that a. chain of conjugation is probably not

transmitted through a cyclopropeme ring (5) . Infrared spectra, mainly

of cyc10propyl ketones, also indicate that the conjugative effect of the

cyclopropyl group is less pronounced than that of an ethylcnic bond (’x).

In addition it is significant that cyclopropyl compounds exhibit C-H

stretching frequencies at 3010 ch and 3090 curl, since olefins also

absorb in this region (3,7). Other physical measurements such as

molecular refraction (8), dipole moment (3), and electron diffraction (9)

have also mpplied important data relating to the ff -bonc‘-ed character of

the cyclopropane ring.

' Typical of the reactions which occur with cyclopropane paralleling

those of the olefinic double bond is the addition of hydrogen halides

to forte n-alkyl halides (10). Similarly,



 
 

 

\
u

‘

.
r

i

,

t

I

.
.

y

.

.

.

.

.
.

.

,

.
o

.
‘

.

D

'
l

.

P

.
.

.
.

.

,

.

..
.

o

o
.

g

I
a
l
l
.

.

I

i

—

_

a

D

c

.

I

4
.

,
n

p

1
n

.

.

.

.

.

o

.

.
.

.
a

.
t

o
.

.
v

a

o
u

a

r

y

»
.
.

1
‘

I
.

a

v

a

..

.
i

.
.

v

.

a

.

.
.

,
.
.

.
A

n
.

.
‘

.
i

‘

a
l

t
.

V

.

o
r

i

i

.
.

J
.

~

p

o.
.

.

>
I

a
.

.

a

I

V
n

.

r

,
.

a
.

\

‘
I

C

a

.

.
J
a

,.

A

.
.

t

o

.
D

l
l

.

v

.

I

.

.
I

.
.
b
l

.

.
.

.
.

t

4

f

.
¢

.

‘

.
.

u

.
.

..A

\
.

~

{
.

.

.

.,
o

q

,

o

a

.

.
u

.

u

.

I
I
I

p

u

.

I

.

.
I

.

a

7

.

.
~

.

.
a

.

a

.
V
!

..

r

.

.

.

h

.
u

c

V

1..

.
t

‘
z

.
.

.
.

v

x

_.

.
\

u
r

.

v
u

h

.

.

.
.

.
a

.

.

.

.

.

.

.

I
n
“

.
.

.

\

.
.

.
v
.

4

a

,

r
1
-

(
u

v

a
I
.

a
,

.
,

.
g

.

.

.
m
.

.

.
.
—

v

m
’

.
r

1‘
_

l

p

.
.

o,

1
‘

U

1

I.

_

t
z

~

~

‘.

a
r

fl
.

~
&

~
.

:

,
I
.o

J

.

r

n

a.

.

.
o
.

o
1
/

,aL



/C3'\ o m3]: -—-—-» ans-03,431,431-

cn, —— on,

organic acids in the preseme of boron triflnorids practice n-Ipropyl

esters (11). Indeed Markounflzoi‘f'l rule is obeyed, since in the addition

of a hydrogen halide to an alkyl abstituted oyolopmpane one obtains

predominantly product in which the halogen is bound to the carbon atom

holding the largest timber or alkyl peeps and the averages has added to

the least mbstituted when (12). This is illustrated in the following

arm-«plot

cs, ens 9H3
lt

c ce-cs, o mmm-cocn-ce,
/ I

one \ / CH:

cu,

 

Thachzdisa of. KohlerandConant (12) havealsoshomthatasystacon-

listing of a Moral ring attached to a carbon]. mp 18 ulnar

to am-amsaturatad oarbomrl compounds. Thus cyclopropanecarboaqno acid.

adds hydrogm bromide as sham.

CH, - on - coon o 3-2: --o Br-CH,-CH,-CH,-cooa

\ /

CH.

Wolopropane also adds hydrogen, bromine and iodine in a moor

analogmsto ‘olei‘inic compounds. Hence the ring my be hydrogenated to

prom (13) and the addition or bromine or iodine yields the correspond-

ing 1.3;dihalogenopropano ilk). Chlorine reacts mainly by mbstitution

to fairs cyclopropyl chloride (15). Cyclopropane also forms ”local” or



——_--“'k



Wecomplexes in a mar similar to ethylene. Thus cyclo-

propane 1m mlaxes with plathnm II (15) , tetranitromethane (l7)

and iodine (18).

The nest striking chemical difference betmen cyclopmpene and the

olefinic dmbla bond is the resistance of cyclopropane tomrd oxidizing

agmta. Oscaolysis of vinylcyolopropane yields cyclopropaneoarbomldewvde

and Warned. (19). and with cold aqueous potassium pec'xranganate (20)

W1.Wed to cyOIOpropyl-lfi-ethanediol.

oH OH on,
II, o a a t. CH.

\ pans-cs, 4999‘- I pace-cs, 3:. ozonide 34- \ ;ce-cno

CH- Cfis on,

o (331,0

The Model Cram reaction of acyl Imlides with olefins to give

mutated kotona and/or e-nelokotonoo has been discussed in detail by

M (21). m products obtained from this reaction are those which

"weld be predicted on the basis that the adding gulps are 3-3-0 and Cl”.

0 *‘ ‘ o o
u _ 7 H H

RIG-01 O R'CH-CH. C—O R-C-Cfla-CHCl-R' o R-C-CH-CH-R'

The analogous reaction of acetyl chloride with cyclopropane was

reported by Krapivin (22) to yield a ke'tone, 05360, finish as not

characterised further. More recently, in an attempt to prepare a series

ofYWkstcnes, Hart and Curtis (23,210 treated a chloroform

sciatica of the 1:1 complex of an acid chloride and alumnus chloride

with mlw. The reaction we found to proceed moth]; at f





tauperaturea {rm 430° to 0° to banish 60-803 yields of ohloroketonos.

Instead of obtaining the cleared X whlorogropylketonee as the sole

products, homer, there were also obtained, as the predominant prozhmte,

the W115 p-chloroieopropyi kebonee.

0 /cn,, 11151, 9 . 0 on,
I. H | '

RC-Cl + (fig—EH, T'fl?’ ac-ce,-ca,-cn,-01 4- ac -CH-CH3-Cl

on m]: other "ferme- to e Frieda-Crafts type of reaction between

mlopromo and 0WWWcompound in a patent iemed to

51mm (10) intimiohhodilcloecdthoraetionofcyelopropnneuithwcyl

mummedemmcmridu nomcperimtaldetdilor

indication of the mun-o of the product was given.

Ituithepzrpouotthopreemtinveetigetiontommimthee
cope

e: the mum and mum of cyclopromne. In mm, the

inflame of selected mbetitucnte in the cyclopromne ring and in the

misting or alkylnting agent in determining the course or the reaction

unlined.r1t1mhapedfintinthiaw(£ormle,byet:dyin
g

thodirootimofring-opuin‘ofcmbetimtedcyclopropcm) napoleon

weldboobtuinedtothonecheninorthemmlrmmt
du-

covered Iv Guru! (21;).
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I. WW Dealing with the I-iecrumism of the Reaction

A. The Reaction of A0331}. Chloride with Cycloggogege:

' The tolloflng ruction was carried out according to the procedure

 

described by Curtis (2h). This on.periment ms repeated BM'e.a-.1 time in

order to deterrdine the average yield. In a two-liter time-necked flask,

oqnizlpod with an addition bdrm-cl, thermometer, blow-out mnemoter md

rmbore stirrer, there ta: placed 133 a. (1 mid) of alummm chloride

Add lOOO ml. of chloroform. The mixture was cooled to 0-50 in an ice

both, end 78 ‘3‘ (lmle) of acetyl chloride we add-ed chlring fifteen

urinates. The mixture m stirred until all of the aluminum chloride

dissolved. The oddition fimnel was replaced with a fritteidtip gas

delivery tube end 145 g. (1.1 moles) of cyclopmpane was slowly passed

into the oolntion 3t such I rate that the preeeure in the reaction vase-31

Wmaac an. Wood the tmnperature Wham 20°.

um- an of the cycloproznne had been added the solution one stirred

foromhour, thonpouredintoendxhneof'lso g. oforookediceand

150 gal. of oomohtnted hydrochloric acid. The chloroforn layer was

equated, inched once with 500 ml. of later, once with 500 ml. of 10¢:

Indium bicarbomto. and afiin with 530 ml. of Inter. The chloroform

colution m then dried over calcium chloride at 0°. The solvent was

rumored am the pot tw’peretame being kept below hOo. There was
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obtained 30-33 g. (25-23;) or semi-demons t.p... ass-75°, n30

Lissa-mm (lit. values, hp.” 70-72", 213° 1.1071 (214)). The

mterial collected in the dry ice trap in the preceding distillation

mariodovaotusilmomomto. Odo mummonomodded

and there as distilled 25-27 a. (31-33%) a: Bacthyl-B-buten-Z-one,

3.13.; “no 95-100", ago 1.15225 (lit. values, 5.1).,“ 98°, 1125 l.n229
D

(21%)).

B. Acetfl Chloride and AM” gfimg vim fi-cm$m‘me

minty groans (0.25 mold) orSMan added to c

chlmtcru solution containing 78 g. (l solo) of acetyl chloride and

67 g. (1 mold) or dmnim chloride mod n dW’ is the wood!-

ingocpcimmt. its solutions” stirrcdtorcnohun-ct o-lo°and

worked up as previously described. After rmnl or the chloroform

colvcnt there no moved-ed 21. g. (80%) of S-chloro-Q-pcntnnom, b.p...

(id-72°. No J-nathyl-B-butai-E-onc nu obtained.

_ Rotation of Acct 1 Chlcgidc with gzclome 1n theirgccmtg

Added -(3 oro mtamono

' rho deflation m cord-d out exactly as previously described,

arc-pt this ho z. (0.38 solo) or 38 z. (0.31 nolo) of 5-chloro-20

Momma Justpriortopessmgmthocyolompue. Their.

onW 21:41 3; (31-3355) or summi-B-bum-e-m. mm at...

96.100'; no um want or S-ohloro-2-pmtanonc obtained u 70 g.

inthoflratcxpcdnmtcndfi a. lathe second. Anal-133nm.

mowed-1 of tho addod S-cth-Q-pmtanone, the yield: or can music!

we 33 z. and 26 g. respectively.

0.

   



l
'



II. The Acylaticn or Blbfiitutod Cyclopropmes

lowone   A . Acet‘rlation of oDiMffimd-

l. 1,1-Dimfivlcyclomozme

 

‘53»
lie-4:1»: .4“: - canoe

or,

This compound was prepared by the procedure described by 23111th

5:. 5;... (25) as modified by ohm-triage $3.». a. (2.5).

In a three-liter flask fitted with a reflux cal-denser, stirrer and

n one-liter dropping mime-:1, there we placed a solution of 150 g.

(3.5 moles) of sodium hydroxide in 750ml. 01‘ 95,1 otlmnol. A collation

no prepared froze 5’00 ml. of 36,1; fomliiewde, 130 g. (2.5 moles) of

isobutymldohy'de‘,‘ and enough ethanol to give a homgenema solution.

The latter collltiori in: added dropwlac to the etl-ianolic alkali with

stirring. Trio solution was tarmd to reflux for 214 hours and thenW

on c Item bath, at mtcr aspirator pressure of about 20 non. of mommy,

to rmo the lover boiling componmts. The residue was mimtod fitb

oigit ISO-oil. portions of other, the other cortractc confilined enu after

removal or solvent there we distilled 11.5 g. (56:5) of 2,2-dimetm'l-lfio

propunodiol,lb.p.1 titan. ISO-200° (lit value, 13.9.7“, 200°). In several

m. it was found advantageous to distil at roducod pressure, 13.13.;

layout)". Attai- recrystallization from c ominous-petrolm other





mitturo the product melted at 223-133" (m value, 130° 23)).

bring the course of this twostiggtion this compound was rude

available oomarciafly by the Tam-assoc Eastmn Comma? in a gra'l-s of

96;! purity. Both synthetic and comm-cm mistrial was used in the

mp1.» ticn described below.

 

C

‘

C

‘1'!in compound as preyarad by tho mm of Whitmro g; .3... (25)

a modified by Midge £393. (26).

Foui Inmdrod m! oixtaon gram (In!) moles) of 2,2-dimthy1-lfio

mafia]. m 'placod in a two-liter three-necked flask emlippe-d with

n reflux con-flower, a one-litter adc'ition hmnol, a stirrer with a large

Teflon paddlo and a thmometzr. A variable speed stirring mtor capable

of stirring I. heavy man was used. The flask and contents were heated

to 70° ond 1031; g. (11.0 moles) of phosphorous tribromifie mo aided at

no): a at. u to mintain the temperature at 70°. As soon on the

nixturo boom. nobilo flirting was commenced. When all of tho bromide

hadboenuddodthonizhn'ommmod to 340-1500 and maintained at that

mmfor thirty hours. After six how: a bright crimson precipitate

{mod which maul]: became: quite tarry and heavy, mixing the mixture

«mm-m t6 «iv. The mixture was m'dromod by a slow dropwioa

oddition’or Inter and subjected to steam distillation until tho distil-

hto came on: clear. The layers of the distillate were counted: the
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avatar layer moi-19d with etf‘m' and tho con‘sinod organic Errors driod over

calcium chloride. After rmoml of tho othor, 330 g. (361') of 2,2-

dimbhyi-J.,3-dibrooopm;mo was distilled, b.p.a 68-7-0", r150 1.50m.

1.5050 (lit. values, 12.1.).9 68", n? 1.3050 (25)).

The desired product my not obtained in several attempts undoi-

differed. cordit‘im. Thus whim the reaction . flame me allot-dad to

Itond for six day! without boating, and worked up in the mm mmnr a:

dmibed show there was obtained from 101; g. of the dial 55 g. of a

mdnct b.p.. 75-75", age 1.1;?5‘0. This product was similar to that

obtained Ihm the reaction was quenched after the addition of the

reagents a 70°. Shortridgo (25) states the reaction is woodlato at

70°. Tho addition of bromine to 3 mm of phosphorous and the dioi,

gt 70°, row by thirty hours at inc-.150", did not produce a steam

moi. Mot.

, o . «at: ‘ 3' ‘1 dogslo3:31”;
 

CH CH
3\c/‘ 8

1'7/ \ 7'

. 3 04.3

. Thin 0mm we prepared by tho wooednre described by Shortrifigo

an. for obtaining I product of high parity (25).

In I Ono-liter time-necked flask equipped with on adat‘iition funnel,

moon's our”? mid reflux curb-longer comoctod to a dry ion trap, wore

phood 150 :1. o: 95% otbdnol, 95 ml. 1: distill-3d vat-er and 311: a.

(1.3 39101) of 11m mot. The mixture mo otirrod vigorously to provmt





17)

the zinc from fuming lumps and heat we applied to 03:13 3 a 33:1. tie

reflux. 'hto hundred and fifty gel-1:; (1.1 miles) of '3,’.’-3’-t‘:-.-‘;1-1,3-

dibroaopropano we: aimed di-o31:15:) at tile txxpmture. The heating em:

stirrillg were maintained for Eh hours. After 2' hours the mter me

drained from the condenser jacket and t‘le mixture ms kept 1mm for 30

unite! ln order to drive over my remaining mfirocarbon. 3:13 crude

mwmtaammwufihmemmrmdfimdwwcdflmoflmfim mo

product (70 5., 912:) was 63.3133... e23 below 23°, 1350“5.3'”5 (lit. values,

b.p..,.. 20.63, ago 1.3658 (23)).

In In “mt to prepare Lineman-“larcloprogzmo by another pro-

oodm‘o, mopqxtyl acetate (the preparation of billion is given imadieteh

below) in py'rolyaod by cultmmlon fimgb a. Vyoor tube packed with

Pm helices and untamed at tarlpemmre: from use" to 7C"-..~° . In all.

cases the neoperrtyl acetate mo recovered and"raised.

2. Heep--.t;1 Acehate

on. o
‘ u

033 --c -»c;-'i,,--o---c--cu3

0:13

This other In! prepared from neopentyl alcohol (proper“:1 by the

mtlnd of Conant, tiebb and 219mm (27)) made.ceLyl chlorhie. To 31 g.

(0.35 mole) of neopentyl alcorcl wee £16.le drapwise, at 0°, 27.5 g.

(0.35 mole) of wotyl chloride The.- filers was allowed to rm to road

tel-.lpemturo with occasional stirring and weed to 53° for one-I'lllf hair.

.tyWtero of 3.0% sod’rllm blurb-alum was eel.4ed drops—i:o to





We anym testy]. chloride. The layers were separated and

th- ‘in h!!! fished with weir-we]. 6.139.211 portions (25 to 50 m1.) of

“he. “Endorphin layer: were combined, dried and distilled thrcugl

In 8". Vimm to yield 25' g. (sz3) of the desired ester, b.p.1 atn.

lei-125°, if," 1.39364.39L2 (lit. valuee, 13.12.... 1233-126", n30 1.3893

(25)). - ‘

3. The Reaction of 1.1-Dinetlvlqmleprolnne with Alumimm Chloride

. to IWor 26.6 g. (0.2 mole) of ellmimm clflnride in 100

:1. a:Wn 0° m added drop-nee 10 3. (0.12.2 mole) of 1,141-

mm. the taxation mbcture gliakly bacme yellow and

“What”. Artumehourthanixturomhydrolyzedby

tho medallion at later. Them we connected to 3 enter

mmn dry ice trap and some materiel'm distilled into

the tap gym... Distillation of the material in the trap indicated

them o! flirting ataxia). er m walnut boiling below 59°. The

Miamintboflm‘naaeperatedmddried overcalcm

we AMm1 of the solvent there mined n residue of 9 g.

«WWMcmmtbodiatmod, «unetJm.

m.mmm. This mterinl m not investigated

h. The new... or 1,1-Disne‘eé'zy1c'ycloproznne with Acetyl Chloride

- ad “-1. Chloride

In dean-liter threemccked flask equipped with e Trubore stirrer,

film‘tu, dry ice refine: condenser and addition Mme]. were placed





256 g. (2 moles) of clay-limo chloride and 1300 ml. of chloroform. Toe

mixture In. cooled to 0-550 and 156 g. (2 moles) of acetyl chloride was

edded nicely with stirring. The mixture mo allowed to stand for two

bars, than filtm‘cd with suction into a. two-liter flask «flipped like

the tint flank and cooled to zero.

To the chloroform solution there was added 100 g. (1.10 mice) or

l,lrdinet}wlcyclcprcpene at such a rate that the temperature remained

below 10°. 8m moi-age: chloride was evolved during the addition, but

this diminished after the addition we completed. The reaction mixtm‘e

138 showed to stand for one hour, and than hydrolyzed by pouring into

n slurry of 1500 g. of ice and 300 ml. or concentrated hydrochloric acid.

filo chloroform layer was separated, washed successively with 5’00 ml. 01'

tutor, 500 ml. of 10% sodium bicarbonate and 500 m1. of tutor, and dried

07c calcinl chloride. The chloroform me reamed by distilling inw

and 108 3. of crude product b.p.3 h0-70° was obtained. This we

rcdiltfllcd, using c 25 cm. 091mm packed with glass helices to yield

91 g. (149%) o: h-chlcrc-3,h-dl'nethyl-2-pontanonc b.p., 1.24-2.9°, ago

1.1098.le (lit. values, mp.“- 60-61;), an 1.1;th (29)). The first

motion! Md cone unsaturated product present as indicated by a week

oblorption at 1615 ”.1 in the infrared (rig. I).

m. Cclc'd for 07313001: 01, 23.8.

new. 01, 22.8, 23.0, 22.6.

Tho 2,41. dinitrcphcxwlhydrazmc we prepared according to the method of

Johnson (30) end otter recryctellization from methanol melted at 130.5-

131°.
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2......- Colc'd. for cun,,o,.t,01x 0, 2.7.50; H, 5.22, N, 17.03.

Found: C, 117.50; H, 5.271 I, 11.21.

Several attemts to prepare the oeuicarbazone, using the procedure

of SW and Fuses (31), failed to give a solid derivative.

In addition to the diotilanlo ketone there as obtained 33 a. of

a polymeric Iatsrhl not unlike that obtained from 1,1—dimetm'lcyolov-

Winn!alum chloride in chloroform. When the reaction we

carried out at c-Sooand ~15° the yield of the desired ke‘tone was con-

siderably rednced (5.3 and 207-5) and more of the polymeric mterial as

obtained. ittaupts to recover unreected 1,1-dideefi1ylcyc1opropeno or

any low boiling roarrangeumit product were rude by reducing the pressure

in the systm throogh a dry ice trap to a tater aepirator. These experi-

ments showed that all of the 1,1-diimtiiylcyclopropana ms converted to

either the desired product, or the previously mentioned {10131119110 material.

5. 3mm Frost 01' h-Chloro-B,u-dinoom-z-oontomm

0“

.q‘ 1

1.0 'o ‘tion the oeticec

To a vigorously stirred suspension of 15 a. (0.2.3 mole) of zinc in

60 ml. of acetic acid and 30 m1. of water there we added 12 g. (0.081

.11.) o: h-cmoro-3,u-dinow1-2-oonomono. .no mixture was mod to

gentlcroimtorthreehours, afterwhichtimetheliquidmpoured

into 50 (.“of ice {and attracted with three 25-111. portions 01‘ ethyl other.

on examined other «tract ‘Ifll neutralized by stirring with a potassiu

Wt.solutim to which additional solid potaeeim carbonate no

added until soolution of carbon dioxide ceased. The other we decanted
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a

and dried over potassium carbonate. After moon). of the other there

In: chained 5.33 3. (6323) 0:3;h-dimat’r‘31-2qmtanone, ‘14).x “a.

n5-m°, n§° 1m (m. values, b.p.m ass-m", nigh 1.2.229 (23)).

The inirared woorption spasm of this mtm'ial is ohm in figure II.

Tho amicarbozono was prepared according to the Mind of Shrinur

and Moon (31) and arbor recrystallization fronS3:3 oohanol united at

m~m° (m. mine, 113-11)? (29)).

b. ' t with 336.111!!! - 3‘8

rm you (0.1 .010) of h-chloro~3,h<djmtrw1-2-pmtmono m

added drown. no on otticimtly flirted solution of 78 ml. of 103

Iodinnhydroxidontroflnx. .Thomixhn‘omrofmuuith otirringtor

uhhournndthonoooiodinnnioobath. mommmmum

“be, the cranio morn combined and dried ova- mgnooimn sulfate.

LM run). or: noimt, 5.6 g. (19:5) 0: 3,h-dmethy1-3-pmtm-2m

an obtained, up“late». nus-1&9", 221230 1.hh52-1.hh7h (m. values

bop-no 1156-11?!“., an 1-1506 (29)). The infrared absorption spectrum

(fig. III) mound ponko at 1590 on.“ and 1620 emf: indicating an

«Janina-ted tot-one (32). In addition a sharp peak as also observed

115 1780 on“. Cyclobutamono absorbs in this region (31) and. the

tomtion of no): 3 product might arise via hydrogen chloride elimination

involving 3 Wm on the winner one carbon of tho parent oonpomd

(33). ‘

TheWe derivative was prepared and melted mum; at

176-480". when recrystallized in small amount: the dorivativo unit-d
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17

at l?9-l€‘>0°3 however, a. large sample (2 3.) we prepared and after

maul remr‘oallieatione from 505:: etlmml melted at 191-192°.

All of these melting points have been recalled in the liixn'eturo (23,315,

33,36) and were attributed to the presence of small amounts of 3 ,h-diu

mati-Q'lnh-pcmtenQ-one (29) rather than a cyclobutanone derivative.

, ' Thirteen m (0.087 mole) of h-clnem-3,L-dlleeuwl-2-penumm

a: wee 200 :1. a: 10% sodium carbonate for two hours. The

product, 3,h;dimt‘lyl-h-pmten-2-one, b.p.1 w" 1145-116", ego Luna-

1.1;156; no ioohted using the same procedure as described in the

precedlng experiment. The inn‘ared absorption :5me (fig. Iv) or

the product obtained from thin reaction no identical to that of the

prodmt from the preceding reaction excerpt for the absence of the strong

m at 1780 01:1 and n weaker pm}: 1037 can“. A cyclobntanone product

in less, likely to be formed here due to the decreased notivity of the

base used. ‘

The Wane derivative we prepared and after several

Willem fm 50% ethanol melted at 191-192". This product

did not depres- tho melting point of the aemicarbazono from the preceding

2

d. _' we- €3.th of 2 alone--2 Eo-dimetbvl-Z , a .temne b l e

“' - - t o of meet-r Gills-rile filth w-iicthyl- Algtgga

A ohloroforn solution of almlimm chloride and acetyl chloride as

W in the some manner as that used previously, emcee-pt that one nolo
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of each roamt has 11300 in 5‘30 r72.. of chloroform. 1‘0 tho solution

cooled to 420° $10213 ma 0731120 0113;111:351 70 g. (1.0 mle) of 2-11oflvl-2-

butane, (Phirdpa Tosh. 3,320.10 (9-573 0150.)) 1013.021 10.0 ham fr: 11.30311.0.

throug‘l a 100-031. cohrm containing 231.1133 11:1...095, 13.19.; am 3'3 139°

(lit. value, 0.13.750 33.13). Tao nmctipn nbzturo "o otirrcxl at - 0

tag".00 for one hour and 12mm 0.narrow} by pouring into a. SAW"; of

753 g. of 100 and 150 ml. concentrated hydrochloric 5.01.3. The organic

layer as mod mocoosi»ehr with 530 ml. of mt-ar, 500 ml. of 1-3;:

900L111 bicarbonate! and-0500.101. of outer, dried over 00.103.11.121 0111011100

and the solvent mippazoLl v.______. mo pmcuct, 90 g. (53:), 1.1.1.3 dis--

tilled, b.p.3 116-1190, r130 1.10400. The residue m: a poly-writ: material

similar to that obtained from tho 0:03.0ng react-lee with 1.141.110.2231-

WOIOPNMo

The infrared absorption spectrma ms the same as that of the

[IMO-3,!g-dimtlxylé-gomtm10ne from 1,1-dinatmr'lsyolopr0rzmo and

wetyl unfit-ids.

Th0 2.1I-dinitrophonyl‘vfimzono dorivativo was prepared and other

moral Wtiona from moth..nol melted at 130.1310 . A mixed

melting point determination with the o:.110 darivat1170 as previously

prepared fro: the rouotion product of l,l-dimtglcyclopropano and

acety'l 0.1110140. give no dopreaoion. The ohlorokotono obtained from this

W, when dehydrohalOgomted as previously described, move 1

mud-dinifiophawLWimzono and a. somicmrbuzone which were idmtical to

those obtained from the some moo-011:0 with the acetyhtion product of

1,1Wyolepmpam as shown by mixed melting point domination.



23

The chloroketone as also redacted by zinc and acetic acid to yield a

product \thich m a comicarbazone idmtical to that described earlier

am by t mixed melting paint detenfination.

B. fice'tvlatinn of ,lonrow'l {7323.0115130  

l. Cyclopropyl chloride

c3,

\
03—01

1211. mound In. tampered by 1.139 method deacrdbed by Roberts and

Dining. (37) :- Iodified by Slabey (38). Cyclopropane and chlorine

no and an! mod throng: a aid which we irradiated by two Kan-Rad

I. S. 275 In: W. Three mmdred and seventy mm (8.8 30193) 31’

WasWduring night hours of photolysis to yield 267

u. 0.0:) or WWhhloride, b.p.1 am. 1.3.5", n35 1.1.080 (111.

ulna. ban-u. 106°, 11:5 1.11079) (33). The apparatus and detailed

Wand far thi- preparation were described by J. M. Sandri (39).

2. Tan Réaction of Acetyl Chloride with Cyclopropyl Chloride

A solution of two 111m: of chhrofom, 265 t. (2 moles) of 11min-

mall 200, c. (2.2 ulna) of acetyl chloride in. prepared :1

min-1yWfor the motion of acetyl chloride with 07cm.

be com II filtered with suction into a time—liter three-nook“

flak, Ihich in: than oqxippod with a stirrer, reflux condenser and
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addition funnel. One hundred and fifty-what) grams (2 moles) of cyclo-

propyl chloride was added comprise at man tomoratore. “mo teapot-0mm

gammy rose to 35" after one to tun hmrs. The solution was stirred

forWhours, and then poured into 1500 g. or ice.

" Tho chloroform layer was separated from the amber aqueous layer and

‘Iho ‘W mi mm with five 100-1111. portions of chloroform. Evan

Do, the ‘1." Mind dark ambm. The chloroform 83:1;ch were combined,

hand mama; Iith 500 ml. of water and driod over calcium chloride.

Artemioffixoohlmfomgwancttmtmmdeto distill

the promos (202 g.) at 3 on.Wbut decomposition appeared to take

place. to. product us therefore added to 500 ml. or 10% sodium 01--

eal-bomb and refluxed with vigorous stirring for two hzmra. The mixture

In! cooled and the orgnic layer comrated from the brown aqueous layer.

“rho moons layer was extracted with other and the other portions combined

311:1: the orpnic layer. The water solution ms evaporated and the

mid”Wwith iooprooyl alcohol. Some of the colored mtcrial

was taken up" in on noohol, but men tn. alcohol was decanted and distilled

flammablemt oftarryroeidnorcmined.

-m'mai-m0 was dried over lamina sulfate and wear removal

or on and were an.W63 g. (23%) o: h-cmoro-B-neuvl-B-

Maud-one, 15.13., 32-36°, 251069041. 701.. me “31mm. or the above

mno booed on 01mm mlysia, ultraviolet absorption

W, the We. “scrotum spectrum and the mmre or the products

from ”rural motions of the compound.
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11513;. Calc'd. for 0532,5- Cl: Cl, 23.9

quui: Cl, 29.3., 23.8.

The 111oraviolot absorp+is11 o:.1123;.111 (.110. V) 0.. this compsm show-3:1 0.

)m. at 23); on, E 1790 wish is emactarmtic of c,?-eubs‘oi1mtod

a,F-unoamratod katonos (110).Ti13 im’xwed absorption Spectrum (fig. VI)

ensues strong poem: at 15137 cm."1 and 1613 cm.-1, clmrsctmiotio of

@9me ketonoa and a strong peak at 822 elm-1, in the region

clmctoristic of trimbotihzted etl'rylsnoa (32) . The 2,11-dinitrophsm'l-

hydrazano as prepared and amm' reorgstillization from ethyl acetate

melted at 20h-205°

1.11:1. Calo'd. for C111:119121.181: C, 1121.233 H, 3.721 Cl, 11.573

' 1:, 13.73.

Fonmd: C, 1111.133 21,3.721 01, 11.951 2!, 13.330.

Tho amicarbozona was prepared and aft-3r recrystallization from 507.

ethanol non-ad at 131-1315".

L. Calo‘d. for cg.10211130: 0, 111.021: 11, 5.71.: 11, 23.93.

mm: c, 10.71; 1:, 5.93; 1:, 211.521.

Thm'o we also obtainod 9.2 g. 01"." 3:211th 1111111531 11.13.; 62-650,

21:5 1.14760. The influx-ed absorption opoc‘onm (fig. VII) of this maria].

mo pmkr at 1615 emf-1 8.11:1 1585 cm. , indicating the preseason of an

a,“«113:th heinous, and 1-333 cmfl and 1725 cm.”1 which could be duo

to onW or} non-conjugated, moo-ammo kotono (32). The mbcture

could 110% how Icpuntod by elimination through a 25-cm. com packed

with glass helices. Prolongm hosting caused some decomposition of this

mtorm.
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In one run tho rosctiw 111.:tur3 1-113 added drop-visa to 3.500 g. of

ice water in a five-liter 1111113111 c.1141 £11131. equipped wi.31 one-lit.

«11111.11»: fumwl, stirrer, and a dry loo trap. Tho proaouro 11:13 rainsad

in the syn11m and cons liq-1111:1213 distmod into tho trap. The trap was

found to contain 0111;;r chloroform and moor and no um'oac 150:1 cyolooroyy'l

6:110?m30

3 . Structure Proof of h-Chloro-3-1.10thyl-3-buton-2-ono

 

To 5 stirred mansion or 3.8 g. (0.1 mole) of lithium 1111111111111

hydride in 50 ml. of anly‘clcools oonor was ad...’51 10 z. (0.012511310) of

h-c}fl.oro-3mthyl-34Juton-2-ono. The mtctura 1113 11th for four hours

and than hydrolyzed in tho 11311.11 1111mm. '12-'16 1her 1-1113 decontod and

drisd over mains sulfa-to. After removal of tho oolvant tho:no .113

(1131111121 9.2 3. (90,1) of L-oz-oooo-3qoouur1-3-ou1oo—2-ooo, no.3 65°,

111235 1.111170-

%. Calc'd. for 1:53.031: C, 1.9.32;1., 7.532; Cl, 29.5.

and: c, 119.73; 1:, 7.731 Cl, 29.6, 29.6.

The infrared absorption spectrum (fig. VIII) showed a strong pool: at

8111 cu.the presence of 1.1.1.211 mdicatod 1 tr ‘* ‘ s’oitutad olefin (32).

Duo :11. of #2115 c011;0111:} 1118 p11.cod in 50 111. of 33,3 6hon-cl con-

11111111 575 ailvor nitrate. 21's wwifiinto of silver chloride was

observed. However, men can 11-11. of allyl ciflorizlo was trutod in a like

mmor a. precipitato for“-1301 mliccting that the former command prooabl:

did mt contain tn ulJylic chlorido Mtion.
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c
a

218 l-mphtm'lnrethan (3 mfiz‘ative we prepared and after Next/8m-

0
11311151011 from petroleum etha' melted at: 97-98 .

1171:}. 0mm. for own“ 272:1: c, 55.31; II, 5.55; 2:, 14.824;

‘n‘ ,A an

9‘, «h‘OJq’O

- 3 If 1 f." ,v-’ . }

FW' L, 00.3.3] 1:, 303d; }3, Joli; Cl’ 1202C.

1:. Maximum: «snore-4‘4«n-etyyl-BI-bgt‘m-ggong

Five grams (0.01:2 mole) of h-clfl.oro-3-meflvl-3-b~.1tam~2-one was placed

in 25 ml. 01' ufiIydroua ether and ragweed with hydrogen (50 p.a.1.) aver

platimn oxide (0.2 3.) catalyst. Afterr one-m3: hour 0.25 mole of

tudrogan m abuorbed, after which there was no further uptake 01' hydrogen.

mo ”hmm filtered and there was distilled 2.h g. (6’73) 01’ 3-methyl-

2-butmol, 5.13.1 eta. 106-119", n35 1.39M (lit. values, 1343.,” 110-112°,

ago 1:3973) (1&1). The product contained a trace 01' chlorine which could

not be removed by 01ml» distillatinn.

mo pherwlnrethan and l-fiaphthylurethan were prams-ed and after

recrystallisation from petroleum ether melted at 65-67" and 107-108°

"specter-1.7 (m. values, 63° and 132°) (31). Mixed melting point

Mmuwith samples prepared from Eastmn "mite label," 3mm-

l-h‘lnolM II) depression.

..-| ma ,. .3 4.2- a 1-- ru-1.__, 3,1

,4, Ladle-“312:9 wig I Alli-l half-3.-.":

 

A column containing 133 z. (1 male) 01! alumim-Im chloride, 120 g.

(1.3 sales) or acetyl chloride and 80') ml. cf clflnroi‘om ms mgared in

the usullmnnm' at 5”. Allyl chlormo (7?; 3., 1.0 mole) was added drop-

Iile. dtb m. The bright red solution thus formed m decomeud
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and mob-ad in the usual mar. After being dried over oelcin chloride

the chlorotoz‘ In: distilled in 23333. Some decmmoeition m detected

mwmummctu: m. marmxryme ottaupted. The

product we, therefore, minded to 3-3-0 m1. of 20:! sodium bicarbonate and

Wed, with vigorous 803.1“ng for one hour. The solution was cooled

down, IWM' end the aqueous m was extracted with other. The

mic 1m were Mined 0nd dried over magnesium sulfate. Arbor

mmof the other there we obtained 5 Mot which did not

mutant decomposition, below 60° at 3 m. mount. no product,

iiioh m mite viscous, m not investigtod further.

0. Ace?- . l-1‘iohlomcrchnrorcne  

1. 1,1-Diohlorocyclopropane

Cl\ CH.

(II/<1"

This command we obtained as a byvprodnct from the preparation or

cyclopropyl chloride. The bar-products were fmctiomted and the materiel

boiling 0% 75-75-50, 1112); 1.1I378, (lit. values, 13.130760 75.50. 31235 1.14.377)

(38) no need in the following reaction.

2. “2110,an of l,l-dioh1orocyclopr0pane with acetyl chloride

“regulation of sooty]. chloride (22 3., 0.275 mole) and Quinn

chloride (33 3., 0.25 mole) in 300 ml. of chloroform, prepared so

mvioully described, m: added 28 g. (0.25 mole) of l,l-dichlorooyclo-

propane. m. Itirred solution was mod to reflux for five hour. utter
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30

uhich it was poured into 500 5. o£_ic0 and 100 ml. of concentrated

hydrochloric acid. to. ivoroly'cin fixture romeo c viscous cmlcicn

which no {incl}: broken by the addition of 500 ml. of concentrated

I'mirochlcric acid. The chloroform layer was then washed in the usual

runner and dried over cdlcinn chloride. After removal of the solvent

and unreacted 1,1-dichlorocyc10propane_1:. mo there no distilled at

70-80° and 3 In. mercury, 5 g. or on unstable product. The infrared

absorption opectnm (rig. II) of this mterial showed peaks at 1611 on.1,

1725 on., indicating the presence of uneaturation and a carbomrl group

in the product (32). This material we not investigated further.

Nineteen [ram (67%) of the 1,1-dic..lorccyclopropene ma recovered un-

chnnged mm the reaction mixture was allowed to stand for one hour at

50° crtor the addition of the reagents.

 10-Wthlnrcligrognc

1. Preparation of Phwlcyclopropane

H\

n.1- conpoood m prepared by the procedure 01‘ Kizhner (1.2), wept

that the intermediate pymccline one not isolated, nor as my catalyst

added to the pyrolysis mixture. In a two-liter thee-necked flak

equipped with an addition funnel, stirrer, and a reflux condenser were
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32

placed 590 g. (10 moles) of 83:3 hydrazine hydrate solution and 530 m1.

of mt‘mmol. One kilogram (7.5 moles) of chmualdohgde we added drop-

wine with whirring. The mixture was remred for three hours cod

Allowed to Itsnd overnight at room tetmerature. The mixture was distilled

ct atmospheric pressure and the material boiling from loo-170°

collected. The oil time obtained was cashed with 200 g. of ice and 500

ml. or 1.1 potueimn parmngonate, dried and distilled, b.p.3° 77° (lit.

value, b.p.;¢ 17.50) (3). The msh and distillation were repeated until

u constant "motive ind-3oz, :32

“1231 1-5311: (B3)). A yield 04‘? 301; z. (3653) was thus obtained.

1.5308-1.5310 was obtamed, (lit. values,

2. The .duction of Phenylcy'clopropane with Acetyl Chloride

me ccetyletion mixture was prepared as previously described for the

reoctiou 1,1-dinetmrlcyclopropene concept tout the reagents were added in

one mole mtitiee to 750 ml. of chloroform. Phexvlcyclopropane (1.18 3.,

1.0 hole) m added drOpwise to the mixture at to. After neverel milli-

liters had been added the temperature rose podium and hydrogen chloride

evolution as detected. The mixtm-e was cooled down to -2-'5° 1 5° and the

addition continued, and me eccoxrxmniod by n slow hydrogen chloride

evolution. The nixtnrc was stirred for one hour after the addition was

cowl-ted and then poured into 750 g. ice and 200 ml. concentrated hydro-

chloric acid. The orgnic layer as separated, washed successively with

500 ll. of Inter, 500 m1. of 1553 sodium bicarbonate, and 500 ml. of inter,

cud dried over calcium chloride. The colvmt we removed a E...end

101; c. of product no distilled, mp.“ 120-130". The residue did not
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distill below 153° at 2 m. and aft-or 8112111533 at 0° for several are,

gave off some hydrogrn chloride. Atteopts to cmetfllieo this they

szdostance were oritixout moo-32:3, nor (1-i roilurmg with 1373p01"!.rszium

carbonate change the nature of this 2111: 3r£2.11. Fractionation of the

distillate yielded 73 3. (113,2?) of “- duo‘mpjhsosooocoono b.p.3.5-,.9

1‘ -119°, mp. 35-3 0. This co: 4331...... was roolzrvtilliso‘ from affirms}. or

petroleum other by cooling to 0° .

£31.6a1o'd. for engine: 0, 82.523 1:, 7.53.

Found: C, 82 .271 31,7.53.

me infrared absorptionsospectrma (fig. i.) we aimed to determine

the satire of the product. he cortmorl pool: at 1630 cm..1 was the basis

for believin; that acetyletion took place on the phenvl ring.

he 2,h-dinitrop.exp-1...,wiresone was prepared and after recrystalli-

sation from ethyl acetate melted at 219-220° . The compound was dissolved

on]: after prolonged refluxing.

m. Calo'd. for can“;1.0.: c, 59.98; H, 1.313: N, 16.1.6.

Found: C, 59.88; H, h.903 H, 16.25.

The ultraviolet absorption spectmn (fig. II) in 95% ethanol showed

a 1 I: at 265 m., 6 16,000. 13113 was comered with the ultraviolet

absorptim spectrum of a freshly distilled sample of Eastman, ”white

label," ecetophenono, 7s m 21.2 m., E 16,000 (lit. “111198., ‘h ma:

21.0111. G 13.0%) (to).

There an .1130 obtained 9.5 g. or retrial 13.13.... 125-131°, ago

15668-15532. This metm'ial gave a. positive Beilstein test. Its infra-

red absorption spectrum (rig. XII) was very similar to that or
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E—cyclopromr'lncetophonone. this i‘ notion did not cryotalliee when cooled

0 n - _ --. _- _ ._ _ .
to ~78 , tut instead fomod a g We. 2...;- "1,; with p-cyclopropyinc-“etc-

rhenone did not mince orn' cmozwueticn. This product was not izrveeti-

gated further.

3. Stmcmre Proof of p-CycloPropylecetophemne

e. 01:113.: "-2 210:: to 34.”;o?.o:r.~o;~_=."1‘:~=er1zzoic2103.3

One m (0.0-36 mole) 02? p~cyolopropylmotoyhonone we added to a

solution containing 20 12.1. of: water, 20 ml. of diorama, 12 g. (0.3 mole)

01' sodium hflroxide and 9 g. (0.3.1 mole) of bromine. The 125.com was

stirred at room torpemture for five hours, after which the diorama we

extracted 'Irith other. The water layer was acidified with mothrochloric

mid, decolorizod with sodirm bisulz‘.‘ to and the mittens was filtered with

motion to yield 0.9 mm (83:3) 01' p—cyclomopylbenzoic acid. After

recrystallisation from etlmnol and inter mixture the product melted at

157.1530 (reported value, map. 1574530) (2.5).

- Neutrd. equiv. Calc'd. for 0103100,: r2.2.

Found: 161., 16? .

m. Celc‘d. for 0102100,: 0, mm; H, 6.21.

Found: 0, 73.82} H, 6.36.

b. Oxidation with Ohmic Cotide

Sit mm (0.0375 mole) 01' p-cyclopropylacetophenone no added to a

solution of 33 a. (0.33 mole) of chrome (aide in 100 ml. of 50% acetic

ecid and the mom was refluxed for eight home. The mixture on. than
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poured into 100 g. of ice and filt- rcd 1:1th auction. The precipitate

was washad with water lnd warmed with 20 ml. of ethanol on l eteam bath

for one-half hour, filtered, and t‘1e precipitate washed with ether.

There was obtained in this rumor, 3. 3 a. (61%) of torephthalic acid,

ou‘ol. 280-33°o (111. value eubl. below 300°) (L6).

Neutral. equiv. Calc'd for 0614!, (000103: 83.

. I Found: 85, 85. -

fig. Cale'd. i‘or cango‘: C, 57.85;H, 3.61..

”Found: C, 58.35; H, 3.70

The dimethyl ester we prepared according to the procedure of Smith

(L?) and after recrystallization from methanol melted at 12.110 (lit.nmp.

141°) («‘47). A mixed melting point with the ester prepared from m

luthentie eervrple of terephthllic acid gave no depreeeion.

III. Relations of Cycloproplno With Several

Types of Chloridee

l. hChlorOlcetyl Chloride

. ‘ This compound we prepared by the procedure described by 13.0. Brown

(117). To l one-liter flask fitted with a 25-cm. heated colnm packed

with all» helices was added 6311.5 8. (h.5 moles) of benzoyl chloride

lnd 233.5 x. (3 moles) of chlorolcetic acid. The desired acid chasm-...

1m distilled from the mixture and collected from 95 to 103°.01mem

tredietilled, 217 g. (611%) or product, b.p.1 am 103-Meg" 01.1550

(lit. rlluee, b.p.76° 105°, nDO 1.115241) (3.18) was obtained.
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2. The reaction of chlorOlcctyl chloride lnd oyclopropane

The procedure as eccentillly the some as that described in detail

tor the reaction; of lcetyl chloride with cyclopropane. From 22.6 a.

(2 moles) of chlhrOlcetyl chloride, 266 a. (2 moles) of lllmimm chloride

lnd 90 a. (2.2 soles) of cyclopropnne in 800 ml. of chlorofora there as

obtained 2147.5 3. (69%) of l mixture of chloroketones, b.p.3 70-90".

The resultant mixture of chloroketones could not be fractionated lt 3 m.

of herein? without decomposition. To selectively dehydrohlloamlte lxv

F-hlloketones, the chloroketone mixture was added to 500 ml. of 20%

sodium bicarbonate Iolntion lnd refluxed with vigorous stirring for one

hour. The mixture ml cooled, the lower layer removed lnd the lquocuc

llyer extracted :with other. The organic layers were oodlined lnd dried

over “gleam sulfate. After removal of the other there was obtained,

by distillation throuw l 25-cm. column packed with 1/8” glass helices,

55 a. (16.5%) of l-chloro-B-methyl-B-buten-Z-one, b.p., 56-57% 11:5

l.h692-l.h700.

£0 Calc'd for 65237001: Cl 29.9.

Found: 01, 29.9, 29.6.

The infrlrod absorption cpectnm (fig. XIII) chewed peaks lt 1700 on...1

cm 1630 on.“ mich lre characteristic of cfiqmolturlted ketonec (32).

The compound llso gave l positive iodofom test. The 2,11-dinitrophenyl-

Mdrlsone 1-,. prepared according to the procedure of Johnson (30) and

arm recrystallization mm methanol, melted at 1121-1229.

w. Cllc'd for 0118110 21,01: C, 1.1.233 H, 3.72: N, 18.763

01, 11.87.

round: 0, 1.1..03; H, 3.91.; N, 18.533 01, 11.81..
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There 18' also obtained 52 g. (ll-15) of 1,5-diohloro-2-‘pentsnone, b.p.3 -

76-79°, n55 l.h76(-1.h77o.

' ‘ gal. "Cole's for cfiyfioclas at, 25.8.

Found! Cl, M3. lob-7, h2.h.

The 2,h-dinitrophexvlhydrascne we prepared and after recrystallization

tron mthanol melted at 105-105 .s°. A mixed melting point determination

with the same derivative obtained from an independent synthesis gave no

depression.

5.3g. Calc'd. for 0113130,}1‘613: C, 39.16: H, 3.613 N, 16.72)

Cl, 21.16.

Found: c, 39.1w: H, 3.66; N, 16.87; Cl, 21.10.

Attmpts to prepare solid semicer‘oazonos of the two chloroketonee,

using the method described by Shriner and Moon (31) were waccessi‘dl.

The infrared absorption spectrum of this product (fig. XIV) was identical

to flat (fig. IV) obtained for the compound men synthesized from

hoolflorobutyryl chloride and diazomethane, except for a small peak at

1635 on." in the latter which we probably due to the presence of

Yi-butyrola'cetone which absorbs strongly at that mve mmber.

1

3. Proof of structure for l-chloro-3qnethyl-B-buten—Z-one

.. dromotion  

. ’ Six ms (0.05 mole) of l-chloro-B-methyl-B-buten—Z-one as reduced

by hydrogenfat fifty p.s.i. and room temperature, using Raney nickel as

the catalyst. In forty mimztes, 0.08-O.l mole of hydrogen was absorbed
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and there we no further uptake of hfirogm. The solution was filtered

and distilled to yield 2.2 g. (51$) of 3-snotilyl-2-butanone, b.p.1 atm.

9h-97°, 111235 1.).12011. The 2,h-dinitropheml‘lydmzone melted at 117-1180

(lit. value 117°) (31) after recrystallization from 95% ethanol, and

did not depress the melting point of an authentic sample prepared from

freshly distilled Bastian "wh to label" (methyl isomopyl ketoneD-metivl-

2-butanone.

b. Reduction with Zinc

Elevan grams (0.09 mole) of the chloroketone we added slowly to a

vigorously stirred mixture of 20 g. of zinc and 50 ml. of 50% acetic acid.

The mixture Ins stirred for one hour and then filtered with suction.

The filtrate we extracted with three 25-1211. portions of other. The com-

bined ether extract ems neutralized by the addition of solid sodium

bicarbonate to a stirred We of the other solution and enter. The

other layer as decanted and dried over potassium carbonate. After re-

ml of the solvent, 5 g. (65%) or 3-mothyl-3-buten-2-ol as obtained,

b.p.1 ate. 131-11110, 11:5 1.1.1225 (lit. values, bale,“ 112-1130, 111231

1.11290) (19). The infrared absorption spectrum (fig. XVI) of this

product is identical to that or 3—methyl-3-butene~2-ol obtained by the

rechlction of 3-methyl-3-butene-2-one with lithium alumimlm hydride.

The phenylurethan and the lemphthylurethan of the 3-methyl-34:11th-

2-ol obtained from this reaction were prepared according to the procedures

described by Shriner and Fuson (31). After recrystallization hon

petroleu- other the derivatives melted at 66-65.;o and 97—98° respectively.
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The same derivatives prepared from the alcohol obtained from the reduction

of B-ee‘thyl-B-butm-Z-one with zinc did not depress these melting points.

Bqnet‘lyl-3-buten-2-ol phenylm'ethan

M. Cale'd tor cur-1150.3: c, 70.23; H, 7.361 N, 6.83.

round: 0, 70.00; H, 1.30; x, 7.52.

3-methyl-3-buten-2-01 (lmphtbqlhrethsn

Anal. Calc'd for Gunfioaulz c, 75.28; H, 6.713 N, 5.h9.

Found: 0, 75.1.0; H, 6.673 N, 5.63. ' I

,6.“ 2m' ticn 0! 1mm-2-bnteno2-one fromm

Iheprecemreueedue thatdeecribedbyhndaaandtraiv (26).

a siren-e of 700 g. (10 nolee) efbutanone, 60 g. (2.301“) 0: pal-aton-

aldehydeandSnl.0t$Hpotauiuahydmidem’etirredatatmperature

between 35° and 1.5‘ row two hours. The eelution .... neutralieed {with

acetie acid and the meal butanene removed by” distillation. rive milli-

litere of 851 pheephorie acid, 0.5 g. of copper powder and 0.5 g. 0:

hydroquimne were added and the residue distilled at a pot temperature of

120-1300, under nitrogen. The distillate me inched with 51 petaeeius

carbonate and dried over potassium carbonate. Therewas obtained 60 g.

0
or JmWI-B-buten-Z-one, b.p.1hm 96-100 , n35 1.hl92 (lit. Yalneg,

13.1).ng 98°, 21%; 1.h163) (50).

d. 3.qu gr g-Me*m-}-b~.1ten-2-0ne with 21:!

. From fifteen m (0.18 mole) of 3mthyl-2-butm—2-ene, reduced

bytbeeaaepreeedureaapreviouelydeacribedforme rethlctieeef
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laehloro-B-ne.31yl-3-butan-2-one, here maul.":illed 7 g. 57%) of

3-met‘1yl-3-buten-2-ol, 1...... gm. 131.413,?2.95 1.1.232.

...—I.— 1‘-.. . ' n 7 , ‘L - _ , a-

e. .’.tt.:.._~‘:r:2d Epitaph of l .‘_-d:‘.::3-loro-‘4-1:e.nl-Z-bumone
  

1) £19 prosecution of 5-2:”-““333““stead ciloride. This couponnd

v.3 prepared using the procedure doecribed byK'b each and Brown (51).

In a 2,O-ml. round-bottomed flaskvn'“..ppod with black paper and equipped

viii-1 a reflux cordmeer, was placed 53 g. (0.51 mole) of 113thwa

chloride, 5‘4 3. (0.1. mole) of suli‘uryl chloride and 0.5 g. 01' benzoyl

peroxide. The mixture was tamed to gentle reflux until the *hydrogm

chloride evolution subsidei. The products were separated by fractional

distillation to yield 11.5 g. (13:1) 01" the c-chloroisobutyryl2ozzhloride,

hp.“ 394400.31? 1.113110, (lit. values b.p.‘o 39-400 (52).!1“01.1135”

(51), and 16 g. (22%) of E-chlcroieobutycyl chloride hp...) 69-70°,

n35 1.1.533, (lit. values, mp... 69-71? 5:), 111301 .1.51.2) (51). This

reactixm we ropth several tieee in order to obtain a sufficient

would of material for the following reaction.

2) The motif). c“ ”-1331«mi;rcbftg'ryl cb"o“.':e..th diizenetrune.

 

An anhydrous other solution of diazometiume we prepared from 82 g. or

11-11:.trosomethylurea, following the procedure described by Arndt (53) .

The ethereal solution of dinzomethane ms distilled into a two-lit”.

time-necked flask equipped with a stirrer and reflux condenser. When .

the ether residue became colorless the distillation was discontinued and

an addition tunnel was put in place of the distillation apparatus.

E-Chloroieobutyryl chloride (117.0 g. 0.33 mole) in 50 ml. of ether was
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added dropuise to. the aeration at 0°. Tee reaction mixture was stirred

for on additional hour during which time a flocculmt precipitate formed.

The solution was then satmeted with uiiydrous werogou chloride and

stirred for an odditioml half hour. letter we added clearly to the

other solution and the precipitate, rich vac mtor soluble, was

separated by decanting the ether from the tater layer. The after layer

was washed with 10;; sodium bmeozete solution and dried over mgnesimx

mliate. After removal of the solvent four fractions were distilled.

The two lower boiling fractions were cozdoined to give 8 g. of "A", 13.13.,

SEC-75°, n33 Lam-1.141180 and the two higher boiling portions admitted

at

to give 8 g. of "B", b.p.3 75-1530, n5) l.h~5hO-l.h65'0.
.1

gal... Calc'd. for 05.17.863.333 Cl, L55.

Found: A: 38.2, 38.1.

3: 1.1.0, 1.1.0

The infrared absorption spectra. slwwed absorption at 1790 our; for

"A" (fig. NH) and 171.0 emf1 for "A" and "23", (fig. XVIII) indicating

the possible presence of both a lactone and a ketone in "A' end a ketone

in "B“.

The previously mentioned tat-or soluble product we insoluble in

organic Iolvents. neutralization of the inter solution with sodium

bicarbonate caused the mterial to become soluble in petroleum ether

indicating that it me a weak base and tl'lerefore possibly the product of _

a side reaction of the diesoketone involving the G-chloro ”- This

pmduct m not meetigdtod flu'ther.
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A mixture of ten grams 05? ".3." and "33" was added to 1-0 ml. of 15:35

Iodine bicarbomte and refluxed. for one hour with efficient stirring; in

an attmpt t0 dcfi‘grfiomlogomte any P-chloro ketone present. The 50" -

tion we allowed to cool and me ecctrocted with three 25-1211. portions of

other. The other extracts were remixed and dried over manoeium Elliote.

There was obtained 3 g. of 9. pr duct 12.1.3.3 140°. Ellie mtoriel head a.

characteristic ester odor, and gave a positive Bciletoin toot. The infra--

red spectrum (fig. XIX) floored too oez‘oonyl poem; at 17340 cm.“ and

1710 cm.-1 and only a emu p‘flk at 16.30 cm“; for carbon to carton

double bond. This spectra: we Infill-co that obtained for l-chloro-B-

methylbutme-Z-one from chloroocomrl chloride and cycloprOpz-me. In View

of the lack of clear-cut results fills method for proof of stmctnre wee

not investigated further.

14. The Synthesis of 1,5-eoioflloro-2-pmtenone

I . The prop-wattle of [pollloro‘gatgnrl chloride from butyro—

 

ighty-eix gmne (10 mole) of X—butyrolactone we placed in a 500

m1. flask fitted with a refhx condenser and solid addition nook. There

was added 220 g. (1 mole) of phoephormxe pmtechloride portiomriee from

the addition flask at such a. mte that the exothcrolo reaction did not

become too vigorous. The reaction Elmore me then heated to 120° 0nd

0 distillate collected, b.p.1 mm 75-10;". than this distillation

mbeided the pressure in the system was reduced to 15 m. and 63 3.

O
(50:!) of h-chlorobutyryl cifloride, 0.13.13 67-é9°, n3 1.1.630 (lit.

values, 13.12.15 68°, ago 1.15631) (lo) we distilled.





BONVBBOSBV

 

U
n
i
d
e
n
t
i
f
i
e
d
p
r
o
d
u
c
t

f
r
o
m

s
o
d
i
u
m
b
i
c
a
r
b
o
n
a
t
e

t
r
e
a
t
m
e
n
t

o
f

f
r
a
c
t
i
o
n
s

0
0
-

"
A
"

a
n
d

"
B
"
,

s
q
u
e
e
z
e

0
.
!

1

0
.
2

l l

0
.
3

0
.
4

0
.
5

0
.
6

0
.
8

l
.
0

L
5

1
1
1
1
1
1
1
1

1
1

1
1

1
1

1
1

1
1

1
,
1

1
1

1
1

1
1

1
1

1
1
,

1
1

1

 

Lllu L411! 1  
 
 

o
n

5
0
0
0
4
0
0
0

3
0
0
0

2
5
0
0

2
0
0
0

1
5
0
0
1
4
0
0
1
3
0
0
1
2
0
0

1
1
0
0

1
0
0
0
9
5
0

9
0
0

8
5
0

3
0
0

7
5
0

F
R
E
Q
U
E
N
C
Y

(
C
M
"
)

F
i
g
u
r
e

X
I
X

7
0
0

6
5
0



b. m‘ “sol-)fncm.nL-‘A.s C? 1 1:“: J:...-T"law-n45"_:m~:ot1stuns-fins 0‘9")“1 13“”?‘fifi mo.

.7 u- -;—-;'-“‘, .9 ~,‘...\\_.,\..-,.0 .. . -.... ..

 

 

bugirz'lcall)... :9 a..:3. (ii....0....1..13

An numerous ethereal solution containing appraimtoly 16.8 g.

(0.11 mole) (based on lit. field of 63;?) 1113.8 prepared from 61 g. of

Ndnitmsomté-‘glurm as does::1712‘ed by;.1711::t (’11).T7m1ty-one grams (0 .15

mole) of h-chlorobutyryl chloride in 10 ml. of other was added dropuise

to the oohtion at such a. mate as to mbltain a slow reflwc. The oestrus

was allowed to stand for two hours and then cooled to 0°. Aldus/drone

hydrogen chloride was passed in for 25’ mirmtos, during which time the

yellow solution became colorless. The solution we allowed to stand for

one hour, fixer: lwdl‘o‘ly'zcd by the slow addition of WW. Tue 6.31191? law

was decanted and hushed with 130 ml. 01? 1"" sodium bicarbonate followed

with 50 ml. of water. There 1116.3 obtained 15 3. (65),?) of 1,3-dichloro-2-

pontihone,b .11., 83-43;", 11:31moo-1.1.772. The mlmel absorption

spectrum (fig. XV) of this mod-mt was compared with 1,5-dic1'loro-2-

pontmone obtained from cllloroacot‘i chloride and qwlopropane.

1:33;. Calc'd. for C0228(31308 Cl, 113.8.

Found: c1, 1.5.6, 1.6.2.

The 2,11-dkli‘arcphemrl‘éyémzono mas prop;.red 1'r cormison also and after

recryeulllioation fro11 me{lillnol 2:101 U13. at 133-13350.

B. Muff-L1 Chloride

Tue procedure used for this reaction was analogous to that described

by Scrmerling (511) for the reaction of an alkyl halide with olefins.
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In a ans-liter three-necked flask equipped v1.31 3 dry ice cmficnsor,

sti.”raw, and ’dtmmtar ms {111696. 21.2 g. (2 moles) of t-butz'l chloride

and 100 ml. of chloroftv-m. T19 mixtum ms cooled to {50° in a dry ice-

isaprapyl alcohol bath. The marinate: m then replaced with a at:

delivery tube and 90 g. (2.2 mien) cyclopromne was paaaai in. The

delivery in-e was replaced with a mam-2021191.” and aim-en grams (0.353 molea)

of ”Wimm chlorde was added. Aft-err ten mimtaa the ebudmun chloride

was cmp1etezy dissolved and the reaction mun-o hm yellow, imam

taming m. The nfixwra was stirred for 15m hours during which time

the mmum 1n the flask um um $1139 to 0°. Mar-tin :11.

of. 50;! mthaml m then added to fins mixture tohydmlvyze. the .11an

chloride. The chloroform hyer as oepamtsd from tho aqueous layer,

washed with 100 m1. at water and dried war potassium carbonate. After

the meted t-bntyl chioride md. chloroform me mad the IMet

ma distiliéd 150511911! 19' metiom as shown in-Tablo I.

M. Caio'd tor: 0,313.31: 0, 62.1m H, 11.21.: c1, 26.1.

' Foundl Fraction 0 H Avg. 01 Total

' _ 5 61.32 11.13 27.25 99.70

8 62.90 11.29 25.6 100.1.

11. 63.36 11.28 25.85 100.21. ’

T19 plots of termtura (fig. I3) and refractive index (fig. III)

versus grams a: product distilled 35m? flat portions between 17-35 g.

and 25-25 g. rem.ective1y.1'1o 1130‘.".9119 cm to both of these areas

an mm’oara 1.2-ng however, graham of om of these, 111, In: not satis-

Iactory for 0,3361. The 19.83 g. or mixed product obtained from this
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11162166 2° 2(111. 153.) Grams ago $1 »

1 {he-3.3 93 1.1 1.1176

2 15.13 90 1.70 1.1161

3» 1.8-3.9 90 1.00 1.3.179

1. 719450 93 1.1a 1.3.173 27.9, 23.7

S '» 53-55 92 1.73 1.11181 27.2, 27.3

6 2 755-65 92 2.35 1.8191 '-

7~ 63-65 92 1.1 1.3262

8 67-70 92 3.211 1.1230 25.8, 25.9

9 : 70-71 ' 92 3.0 1.21253

10 ' ' 72-72 92 1.9 1.1273

11 ; 73-73 92 2.0 1.1238 26.0, 26.2

12 2 73-721 92 11.3 1.1291:

13 .. 731-711 92 11.63 1.1300

.111 T 711-711 2 92 1.15 1.1301 25.2, 25.6, 25.6

15 76-82‘ 92 11.0 1.8301

16 " ; 86-92 92 3.6 1.1303

17 93-95 92 3.0 1.21301

18 97-103 92 2.115 1.11311

‘ 100-110 92 2.3 1.3.01.0
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Distillation curve: temperature vs. g. product

from t-butyl chloride with cyclopropane

HO"

IOO '-
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Figure XX
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Distillation curve: refractive index vs. g.

product from t-butyl chloride with cyclopropane
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reaction is consiiorably loco tit-1n the theoretical yield of 302 3.

Several attempts to idmtify the carbon skeleton by redzmtion of the

chloride to an al.2211121, via the formation or a Grim-2rd roagzmt and ram-01y-

813 of this product or by redaction wit-E1 zinc and acetic acid, did not

yield a distillablo bw‘d‘ocarbon free of halogm. An infrared absorption

epoch-um (fig. 23:11) or redistillod 101m boiling fmtiona 1-6 :5th

clnractm'iotio wane absorption panics.

m A 1' ‘- Q .3? P 4.- " . 9-0-1 h

. 11.—2:: 1. 0.1.1.4.».- 98 11311.1 0.935193131181319.
 

A solution containing 211.3 g. (0.5 mole) or 12331113110le chloride,

67 g. (0.5 mole) of alumhrrn chloride and 500 ml. of chloroforu was mo-

pared in the usual mar. Stormy-dim grams (0.5 mole) of cyclopropono

m passori into the solution at 0°. The solution 1213 mintainod at 0°

for 0:19 hour and than otirrod at room tamomtare for twolvo hours. The

ndxturo was poumd into 1100 g. of too curl 130 ml. of concmtratod hydro-

chloric acid. T110 (3:11.01 form solution was traatod in the usual mom to

yield only nook-21:13:91 mlfom-l chloride» and loss than 1 g. of a mtorial

121161 boiled 396% 120.153" at 3 13231. 11113 mtam docolorizod bromixm

in carbon totracl'dormo and give a nogativa toot for sulfur uhan a sodium

fusion analysis was mdo.

Ethaneoulfom'l clflorido, bufimcoulforwl chloride and pdtolnenoaulfmyl

chloride) score 9.11 trad-3,32 1n 3 12111.1: 111... but 2111121 to yield any

significant mommt of promct.
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D. licwfl Pmemento

1 . Ace‘uyl Pml'alorato with leopromne

The premium used in $113 Ef-qmizafl‘lt to prepare the seam per-

chlore‘te m that described by Barton and Pram (55). Ten and a half

gram (0.05 male) of 811m perchlorate, mic}: was dried overnigat m

phoephoms pmtoxido in a mom decaice‘iwr, was pieced in 125' m1. of

freshly distiller”. nitromcflme. Six. grams (0.076 mole) of acetyl chloride

m added (reprise: to the column at 0°. Tao mbztaro was allowed to

stand for em hour and than filiered, ILLBI' nitrogen, 111150 a fiweemecked

11331:. Five gowns (0.3.2 male) of cyclopromne was passed in. After we

hour the solution ma poured onto 300 g. of ice and 20 g. of sodium

bicarhomte. Tue mim‘ lazmr m3 @5ch with three 50-1111. portions

of other, and the ether ml were combined. The eater cadre-ct we

washed with five 50-911. portions of 10:3 Iodimn hydra-2mm The ether m

dried over mmeeimn sulfate. 330 residue rename-1 after rml of the

ether 0

2. Acetyl thlorato with 1,1-Dimefinr1cyclopromne

A aohztion of acetyl perchlorate was prepared from 1L1 g. (0.2 mole)

at 011m perclflora'tc, 200 ml. of nifirome‘ohane and 17.2 g. (0.22 mole)

of acetyl chloride as described in the preceding experimmt. 1,1-Dimot5v1-

W(114.1; g., 0.2 mole) we added to the solution, with stirring,

at 0°. The We was allowed to stand for one hour and then poured

infio 200 :1. of 5% sodium bicarbonate. The waiter aolntian was mw

dth five 50-1231. portions of ether. The ether extracts were combined
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and dried over macaw sulfate. men distilled, the other attracts

did not yield any product mash boiled above 103° comm-mm, 13.1).

100°). The last portion of distillate did, however, yield; derivative with

2,h<2.init1‘ozfi; . ll‘ydraoblo which mlted at 129430" and a. mixed melting

point detcrmimtion with the 2,1;«11Izitr-ophemr’1hydrazona of. 3 ,h-dimethyl-Bv

penton-2-one as prepared predouoly give no depreesion.

f—‘o‘tiu" ”oi-rte "A 51--....1
99:599-103.!- I ‘ _ J

' ’5! 45-3 Ecru-U..- ...-3.... {3.1.4 L; J u...‘-   

      

        

Tno method oi“ Unfizoefor (56) we used for the chlorine analyses 0: the

11:33.13 promote. Tm game of salmon, cut into four or five pieces, was

placed in a 2:30-1:11. Smdflet flask can‘a'zininz 35 m1. of 9955 iaoprowl

. alcohol. A Marple of 0.10-0.30 g. of the compomxi being named as

acid“). and the solution was reflzmai for We to four hours. The success

sodium was decomposed- by cautiously 3.1.1113 mater wrong}: the condenser.

Fifty milliliters of unto-r one added, and the solution nwtralisod to

cmago red paper with 6 21 nitric acid. The chloride ion ma titratal by

the Vellum met: '

The other elemental anelyeos were done by 60113: liicroanalytical

laboratories, Eackemsack, lieu Jereey, or micro-Tech. laboratories, Skokie,

Illinois.

I-iolting points were determined in a capillary in an efficiently

stirred, electrically heat-3d, oil bath ueing o themmoter calibrated

aginot s Bureau of Stzmdarcls thmmtor. Stem corrections were not mde.

Inimred absorption spectra were run using a Perkin-Elmer, I-iodel 21

spectrophotometer. The ultraviolet opoc’m were taken using a Bockmu,

nodal BX recording spectmplmtommr .
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2317333231

Several trawl.fronts tmro performxi to c’oterlfme tiaoflzor the

[‘r -cl:2'.oro3:otonoo

0 02,51

[I i

R 0 C '- C - H

H 'n

0.33

are found directly in the ocylotion of cyclopropcno, or another way are

formal he; come imiiroct path. One of those poeaibilitioo had already

been tested by Curtis (23). For mmnlo, it is cmceivable tint cyclo-

propane com be oylated directly to an alkyl cyclopropyl ketone, teach,

on cobeoqomt reaction with mare-311 cfloride (in the presence of!

clxfim clfloricle) mic-ht load. to t”:o observed Po and X-ohlorolcetone

mime. Although ring 03mm; to the 9- (mchor then X -) croorokotono

is an mflfltdy prospect, it me novoc'melcoo iweotiatod by Curtis, the

o o 9
n /C:'zg ,C-3:: PC}. R‘C 334333.0341

R . C . Cl o \ --- Rae-Cg 13'1" CH3

ca, ...-330, “ 3-3-6;

‘Cflfil

treated. nmpyl cyclopropfi l-rotone with clummm chloride and rmh'ogon

chloride in chloroform solution for taro hours at 0°. The kotone ma

recovered in greater than 88,5 yield one there we no evidmco for the

formtion of any chlomlztotonoo. Thus, mad-or the conclitione or the

coflotion reaction all-gr; cyclqgromrl l-zetonoe are stable3 they therefore

cmmt be intezme'liateo m fio foztmtion of the chloroicotonee.
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Anoti'ier possibility in tint the F-chlorokctoncc are fomad by some

tournament during we coursc of the acylation.

O 0 1'

n n / 1"

3.443330213533431 #- Iii-Cal};
 

E‘s-n crpcrimcnts dcacrfimd in this thesis indicate tint this poa'aflcta for

the mode of Emma's-3.0:: of {2:16 f-chloz‘oicatoncs is 3133 incorrect. than

S-c‘rzlcro-Z-Ipentancnc (+219 ‘5’ wlzlcrokctcnc from acctyl chloridc and cyclo-

propane) was stirred, in cmprofcm solution at Col-3° for one hour, with

a Infield mess of an equimlzr mtzture of acetyl ctflcride and almnizm

clflnrida (12ml reprochzcing all of the acylation conditions, (accept for

the mlopmmne) it we. recavm‘cd unchanged in 80:: yield. more was no

evidence for the formation of h—ciflcrc-Bm’olvl-Z-bu’mnc (the P-chloro-

kctone) or 3-mefi1y1-3flaw-24m, its dehydrchalogmntinn precinct.

Under those conditions, than, the: X «chloroke‘toncs do not rczmngc to

the Education‘s.

On the We that pmpa wring the acylntion (with cyclopromno

present) some circumcmncas are gmcra’ted mach allow this rearrangcmmt

to occur, the acylation was can-mica out in the presence of a rather large

qmnttty of initially awed X wiflnroke’wne. The yield a: r-chloroketone

(or its ammmtm procmct) ms umfi'ectacz, and the amount or

‘X-chlamkc‘tcnc reamed camcpomlod closely to the sum of the initially

«319d pm that ’wzpact-ad to be formd from the acylation.

It is fclt, thcrcforc, that it is mi‘c to conclude that the P-chlcro-

kc’oones are not; formd by rocmngczncnt of flue X wiflomke’wms, nor from
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the any]. cyclogmpyl kctonee and rat‘ogon chloride, but are pu'obably

prochced by some more direct process from the reactants. One can

wavelets; about the possible meme of this process. For eagle, a

comm my form which could eabmlmm break dam by sitter of two

paths to yield either the 9-- or the X-chlorokctone. me my propose an

intenndmm such as a “which type ammte consisting of n cyclo-

proyano ring between the ions of the acyloifloride-elmnimm chloride

c0291»!!! 0

Wornmmmmthembmpammuthmum

of finimatothocito otfimcleavagemfldlendto the X-ohlmketam.

. 0

”:3

‘ @ u o

I ' l'
1/0“ ----—-~ R-C-CEIa-Cfia-CflaCl

B \H
\ .

,c : H ‘ e
. fix \ of $3.231

Homer, if more of a carbon-Lwflmgm bond rather than a. carbon-

carbon bond occurred (such a situation could presumbly arise if the

omen-imam bonding electrons were located more 8111121ny for
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interaction with the attacidng acylontm ion) 1911er by a concert-oi

attack of the diaphcod proton and the aluminum tetrachloride ion, the

B-chloroketone could be accented for.

RC '0 R-Cao

A: / ,3 ll /c:za

/ H C
.r x g

n / 0‘3 ...—...... {I / HH R-C-Cd

‘c’ \ B Q of 3,01

H’ \c’ ./ JH
~‘I'I 111.91.

Such a mechanism, however, is difficult to accept because of the sequence

muting that the proton displaced by the acyloniim ion take part in the

moor-:0 of a bond which we stable toward the acylnting agent. At the

present writing, the melamine of fomtion of the P-chlorokctone is not

yet clear.

In order to both determine the direction of ring opening in the

ecylntion reaction and to former explore the scope of the reaction, the

acylotion of several substituted cyclopropenoa was studied. Ordinarily,

additions to substituted cyclopropmoe felinev Ital-konmikoi‘f'a rule. For;

manle, the reaction of 1,1,2-wmoifi1ylcyclcpr0pane with hydrOgon bromide

fields 2-brono-2,3-<ii:ocuvlimmne (5'7).

czza-czx\ / on, on, on,

| /C\ 9 II“: -----b > OH «Br

CH, CH, (:11, H,

Under certain circmnstmmcee, mammal eteric requirements my cause non-

i-‘Zarkomilcoi‘f ring opening. Thus, manure we trmofonood to an olefin,



i
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the 3W or thick: 12mm that the Met “mutated bond was

broken, followed by mmdminwt (53).

CH; ,. CF.)

«0 H31 ----9 .. or

CH, ‘ CII3 , CH3 CH3 3"

one

033

" 033 ’53: ,.

1,1-Diveethylcycloprme, prepared by methods described in the

literatzme, reacted motlfly with fine 1:]. complex of acetyl chloride and

almnimm chloride in cinororom at ~10 to 0°. A 59:5 yield of what appeared

to be a single chloral-:e’wne was obtained. Dehfloéemtion of this product

with nine in glacial ncetio acid gm 3.h-dimothyl-2dpentmne. Dem/dro-

halogemtion, by 10;: sodium carbonate gave 3,h-d$mt}w1-3-pmzten-2-one.

nogmwmwn with 10;: sodium Imiroxide gave the name «2,9.mmated

ketone plus 1 cyclcbutnncm derivntive (probably 2,3,B-trimethyl cyclo-

butanone) . Tn. structure us than show: to be h-chloro-3,h-dimetlw1-2-

 

mem.

3
2:: A A care-ca - ca - cu,

Hi6 V ' '
on, ca,

3 “1 3I

(:3, on, CH, CH;

v at \‘ . . r:
4&2“! ’ 9 93 Cu:  

I

031.0. "’ C313 )

“‘3





This stream do” not correspond to any of the posaiblo X dchloro-

ketonea expected from 1,1-dirmtbylcyclopropene:

 

 

9 , ('31..

_ sea-C-CHrcnrc-CH,

‘ on,

a see

0733

:2 w
cafe-orifc «- cum.

' fifla

01' the fi-chlorokotonal. mick miflat be coated (in View of the promote

obtained trm oyolopropeno itself) the most liken one is thatm was

observed: as fin mar reaction prochzct. ‘ It omspcxxis to attack by acyl

at one of the nothylom pupa, with treata- ot Wm to the other

mthylonec. . ,

f' o 01:,
H ‘I I

, H --—-v- CI!a - c «LI-CH - /Cl

CH; . c I- 0 Cl"!3

War of the hydrogen to the nor. mum position‘wild give

emu
O

u /

Gil-CI:
I 3

on,

mm: 1: not rigorously excluded by the chem-ed reactions or olflaorokotom

obtained (since prototropiclrmrrangemnt of the double bond :1in occur
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upon demlrohslogmtion) . The etmctnre of the product ' was established

as the former P-chloroketone by synthesis.

The reaction of thhyl-Z-butem with acetyl chloride has been.

reported to yield the name product (29).

f3?” 3 (5H, 9E3

(23,0001 9 cea-ce-c\ 4:353“- 0330-03 - c-cx

NY. on
U-std $4.3

Repetition of this mtheeia gave s prettmt whose infrared spectrum was

ioemtical with that of the product from 1,111i1netbylcyclopu‘opane. This

conclusively proves the structure of the product, but mo suggests an

31 - tire method by which it might be fenced: that ia, the 1,1«dimtE-vl-

cyclopromno new isommizo to 2methyl-2-butene prior to scylation.

This path as dictinctly ruled out for cyclopmpane itself, but cannot be

mluded hm. An increase in refractive index of 1,1,2-trimettcrlcycloo

propane over slmaimn chloride has been attributed to both an memorization

and polymerization (59). Other workers (60) report very rapid In! complete

polymerization of 1,1-dimetbylcyclopu‘opune in the presence of sluninm

bromide m at 60°, the reaction being complete within a. for nimtee.

Manlaxperimntswcre performedwithtbehopoofmmingsome

insigIt reading the mechanism of this reaction. 1,1-Dimtlv1cyclo- '

propane we placed in chloroform containing sluzzdimm chloride at 0° for

one hour. neither the cyclopmmrl cozupomx! nor an isomrizution prochmt

were recovered. Instead the mic-propane was converted to s polymeric

oil. then the scyletion mo carried out in the presence of «access





,l-dhmthylcgrlOpropmo none of ti}. crease 1—r>...o recovered, but apps.ocod

to be comet-ted to t:e pcltmcr c :33.xi: . The acyln..ion me also

carried out at -§O° and by inverse ace" ticn (ti-1e ecylation solution is

added to e chloroform solution of the cyclopromne) . In both cases the

yield of kotono was reduced (5:3) while the mat of polymeric product

increased. ...-coo exporinmte in.4.““Hate that the ccylation of 1,141.wa -

cyclopropane is accorzpanicvi by a co:-:p~ing reaction which prohcos the

polymer. chrlupo milder conditions (3.3. a weaker Louie mid camlyet)

to"’ produce a. higwr yield of ketcno. The use of sulfur (11-33310 as

solvent vi.h a Lewis eo‘‘- each as Sue-£11110 chloric.9 could woof-11y p1\:vide

an meal eyetmn for this Faction. Suliur deride has been shown to be

an amellent solvent for tie two of: reaction (51) .

The nmt substituted csmlopropene whose ecylotion nee hrveetigated

was cyclOpromrl chloride, lrcwrexl by the irradiation of a. mix farce of

cgtlopropane ml clflorino. It gave a alig‘xtly meohznmic reecion wich

a 1:1 oomplm: of acct-{1 clfloride-elmzirnm chloride. Attempts to perii‘y

the product from this reaction by distillation at 3 mm. mercury gave

decomposition. The structure of the initial project was therefore not

establiebed, but treatment vi‘1 10:1? sodium bicarbonate converted it to

its de‘wcirohalogmation producv, o. diotillable chloroketone, in an over--

all yield of 2333. The ultraviolet and infiered ataorption spectre. of

this prochzct were consist-ant with on (1,?” dmbotimtod-«t; «meatumtod

ketone. Reduction with mofirogon over plntimm give 34m't‘nrl-2-buteml.

This establio.co the carbon 6.:ole can





1"."

m Chg

71- '? R’/

6513 - C4: . D'I

\ C"

......... w:1.

8:35; farfi-zar, aim-m tint the mt did not result from normal mum

of new}. chloride to the mlampam ring, which would rave given

n-progyl, raihm‘ than isapmmrlmflvlcarbincl.

Lifiinn mama ism-1:323 reduced the katono to a chlarina—contaimm

m‘awatod alcohol, the fluorine of mic}; ave no precipitate #353: 5'3

alcoholic silver nimufia'. m1 ciflorixla, under similar cmiitions, give

an 1mm precipitate a! silver crusade. These facts establish the

alcohol as

05? CH5].

.- '- //
C“; . Cl: - C

\

CT!“

0 C2101

_ || //

and the ka‘uam ca Gris - C - C . .

\

.313

T313 possible prochmts of €19 original variation, 391:: mixing only

those possibilities mich walla give the rearrangmt prochzct (1.9.,

9-ctflmvkefones), m nhom in the scheme:
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(a) Q C” '"1 "" a- a. J Cf;. ... . 3 Jr.- / a

(hawk Cl (Mirna, Giza‘C-C/I‘I —-">‘' 1. CEI.;.-gw"/

    

(WV ‘czzgm. ° ‘cz-{gzl

(b)

(a)? ....+

“3'" M 9 C333 JV“!

3 (I... A. 4 0-:‘3é4< _ h. V..."

\ c3530).

Cl

The only path leading eocclnsively to the observed product is (a) which,

like 1210 1,1-diaetZzylcyoloprop'me reaction, involves attack at the

ant‘rvlme and ignition of the manger: to the loaet substituted of the

mining“ carbon atoms. Path (b), alti'xough expected to lead to two

m‘mtod ketones, one of mic}: has an ”lie cmorino, is not however

rigorously acoluded, for one of the two da‘zfimhologmntion products

mig'zt {redemmtco

Prior ram-angmmt oi‘ cyclopropyl chloride to nllyl chloride cannot

lead to the observed product. Roamnmmt to the viz-5'1 chloride,

followed by addition of aoetyl chloride as shown, might be an alternative,

thong: unlikely, path to the observed product.

a}!

I tea-Cl -- czxaczeacI-Iol ------9- CH3 E! «- c231.

on. -o

H.
J
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.13 possible my to decide batman the altarmtive otruotm‘eo for

t..-o initial orLtion product maid be to study the reaction or cycloc

- 2y]. chloriie nth sooty—l bromide) the diholonotono product wild be

oitizw a E-brom-o-chloroizoi no or a P-bromoq?-chlorokotono.

Cl 0 03.31‘ 0 BrCIr‘31

' {1%. “J.

03 _ 4. Ila-0032'“ R-C-cb cc}!3 or Hut) -0513.

1

CH.—' CI}.

Loivhmfinbmtion of the form would give o,{.’ «unsaturated ketoneo

containing bromine but free of chlorine, warms the latter would yield

5 torture of kotonoe containmg bromine and chlorine.

0 CflaBr O CID:- 0 03.83:

R-C-g - CH, ----o- R-C . CuC‘iI3 4 R-C - C I CH,

1

O ClCIBr (3 Cit“: 9 3131'

l

R-«i‘. ~c-cz23—--. 9-0 -0 «HIE:a +R-C-C-Ciia

H

'mo r4“::tion of cycle;arogvyl cifloride wi..h acetyl chloride load to on

momma. mfldmtii‘iod mot, b.p.‘ 62-65”, (ammmly so yield).

The infierod absorption cpootnm of this anteriol ohmd tw carborurl

penfiifl. Attempts to 3mm the: constituents by distillation wore not

uocoeoml. .

1,1-Diohlorocyclopromno, obtained on o. bar-product from the prepara-

tion of oycbpromrl chloride, me o.flat-ed only with difficulty. In order

to cause I reaction it was necessary to heat the oidorofom solution to

refhm for five to six Indra. The unstable product, vanish ma obtained
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in 821111 yiold, gave an Lnfimod absorption Spectrum which indicated the

momma of an unsaturated kotono. This material we not hmstizotod

mrfiwcr. The recovery of 6733 of umoochod dicidorocyclopropono oftor one

hour at 50° hu'thor testifies to slow reaction in this case. Such slow

reaction with a big-fly nomtivoly substituted cyclom-opano suggests that

the rate is determined by olectrcphilio attack (pi-ammo]: by ccyl

carbonmm ion) .

In order to dotamino the offoct or an mmtic mbstitumt on tho

cyclopropane ring, the deflation of phozn'lcycloprogmo was carried out.

Phoevlcyclopropono Ina prqam‘od by distillation of the reaction mixture

mom cmmmmamrde and romaine 2min . This mm m readily

ocylotod at 0° to yield not or a product free of chlorine. ThoW

absorption cpoctmm of this mtoriol ma conoiotont with that for a dit-

sutotitutod bemono ring. 4 Oxidation with chronic acid gave torophthalic

acid. The halofom motion with bromine in 3015 sodium hydroxide load

to p-cyclopo'opylbonzoic acid. It was thus film that the product as

p-cyclopropylacotophomno . l

O o
I! “"31 ll '

033001 .m -—“-’--3--9 CHa-C-

Tho rel-mum or this promot indicatoa that the phem’l ring is attacked

in preference to the cyclopmpano ring: presumably the cyclopropnno ring

acts as an electron donor activating the hormone ring, whm'eaa the «I

effect of the phaurl group dooctivotos tho cyclopropano ring.
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A small amount (10,?) of the protest obtained me a hicjxor boiling

liquid mice did not crystallize, but rower famed a glaee when frozen.

This mteriel had an tutored absorption spectrum characteristic of an

acotophonone. The refractive indm: indicated that the material was a

mixture and atteuote to isolate ite components by distillation were un-

aucceesml.

The stator of this reaction by Curtis and Bart (23,224) was limited

to the use of carboowlic acid chlorides conminfmg only hydrocarbon

subotitnenta (e.g. boar.oyl chloride, propiom'l chloride, cycloprogimc-

carbczvl chloride). In order to farther explore the scope and litigation:

or this reaction several comments with corpmmde not in this category

were studied.

Chlm'oocoWl chloride reacted readily with cyclOpropane to yield

. 33' of c mixture of chloroketonoe. This mteriol could not be fractionally

distilled ct 3 no. of mercury pressure due to decomposition. It was

therefore mm with 10:: sodium bicarbonate to selectively dehydro-

imlpcemte the P-chlomkctone. The chicroketonee obtained after this

treatment m readily eogxratod into two distinct fractions by distil-

lation.

Toe low-boiling product bod the formla 053,001 and me reduced

with hydrogm and Itiney nickel to yield Bwthyl-Z-butmone. Zinc and

acetic acid reduced this product to Smotmrl-B-buten-a-ol, mich we

qnficoeized MWently as show in the scheme.
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r ‘0' /C;13

ii ' 2‘3":'0'“

o I: C"
u // a a

ClC‘ia-C-ac\ ...—....

on, on on,
7.»: I //

_‘-" (3 CZE3-CH-C\

‘O b 1 ’Y

“3

Lula.

O 0 401i.

mummy-<23, 939-» -c «0’:

C33

The s'tmctzn'e of the lover befling fraction was time 8110m to be l-cIdero-

Bar-win;l-S-butm':e-2-or1e. in at"wept to prepare this common by the

motion of diazoznot‘zone with 2-chloromtbvlpmpiomrl chloride did not

give clear-out results.

Analysis of the maize: boil'mg product agreed with flat calculated

for I. dichlmpentanem. 1,5-Dichloropentanone, prepared via the

mtioo of h-chlorobumlchloride and diezomefixane mm to be the

some a thin predict by its mirared absorption spectral md 2,11-dinitro-

phavmydnsom dermuve.

O 0

C141:.,-cz:roars-C1 —-£-I> 01-02:array-cc...“ M,

‘3
01014311,C27,,"'«31321 9 I}.

It is clear than that here too, the acylation of cyclopromne gave both

merged and noml product.
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CL11§£II/Cl-n\.1

" \ _,
ca,

Two other types or commute often used in Frieda-Crafts mtione

are 0.123% and Miami halides. 3.1:: halides are brown to react with

claims to yield both an addition pro<nct and a Not which appears to

be the result of a dio‘pmportiomtion of the allql clfloride (335'). M5,

the reection of t-bu-tyl chloride with eflnrlcne is remrted to yield

l-chloro-B ,3fiiwfln'lbutzme as the princizml product (5331) and l-chloro-

3,341.qume as a Ivy-product ('33!- .

on, 9113 sm-
1"'\-’~1._.

crza-c-cn. + 11,3 . :2, 41—» czza-c-czzrczzrcn. o cesarean-133,01

C33 CH; CH;

1113 reaction of cyclopmpme with titutvl chloride (using the m1

Medal-Crafts mum comlitione) gave a. low yield (167.) of a mixture

of Ill-«:71 halides. Analysis of several fractions showed an tactical

1'0an: 01’ approudmtcly 0731581. Attempts to separate the drum into

its component mm by dictflhtion we not mccesom. The boiling

point rose steadily Chris-13 the dietillation withmt any clear-cut

fractions.

Sulfom'l halides have been utilized only to a limited oxtmt in

Frieda-Crafts reactions and reg-aim cemm‘hlly controlled conditiom (52) .





’mme toluene with ne’dxaneeuli‘orpi ci-nloride was reported to give mtivl

p-tolyi auli‘one (3 5:) and meg-'1 newly). auli‘one (1550 .

1101 -

Gal, '5 (31360.01 sag-.3. 533‘503‘0‘053 e Cfie‘SOIQ

0:1,

The rmction of olefins Hi" ‘z Meryl Midas mu: r: these conditione has

not been studied.

Several mmerimts were performed in this work to investigate the

action of mli'om'l )uliciee with cyclopc‘opene . Iietl'nene -, e’o’imne -, butane-

and bmmenemli'oavl chlorides all failed to react.

Since the reaction of acyl halides with cyclopropanoe new to be

initiated by attack of the acyl carboniue ion, it me of interest to

mains this process more directly. Tomrd min and, acer perchlorate

was prepared (56) from acetyl chloride and silver perchlorate in nitro-

mathane. In this solvent, no reaction was observed with cycloPrognne,

but 1,145.11: tie/lcyClOprovgine gave a. wall wwmt or 3,1;«iilaothyl-3-

pmten-Z-one, characterized as its 2,h-dinitroph£cvl ‘ ezozzo.

o ' 0 on,

o g. - w u /

czz, on,





E;--Oc q

C". . , ;

L9"); 1...)».

l. The E-chloroketonoa from the reaction of acyl chlorides with

cyclojaropme are not the remit of rmmrgemmt of the X ehlomke‘uonea,

but rather appear to be direct rcmtion products. S-Chlero-E-‘pmmnone

did not rearrange mule:- wyhtion cone-Litmus, nor was the yield of

quti‘zyl-B-buteno-2-one affected by acming moose S-chloro-Z-ponmnone

to an acylation mixture of acetyl chloride and cyclopropane.

2. 1,1-Diwquchmna, vim ecctyl cfloride, me almost: to

yield h-chloro-3 ,h-dimof l-Z’dpentamne, identical with the product from

Zm-t'nd-Z-butme end acetyl chloride.

3. The product from the reaction of cyclopropyl cldoricle with acetyl

chloride was too unstable to be distilled; after dehydrohdloganetion

with aodixm bicarbonate it 5W0 h-cfloro-J-mcflurl-B-butm-B-ono. Tue

origiml product was met likely 24,1;-dichloro~3qw'ttvl-Z-hutanene .

A mull exam-1t or additimol cfierolzctone we obtained but not identified.

1,l~Dichlorocyelopm:m1e remotes! elm11;; 1:1th acotyl cmorido to yiel‘ui a

mull wt or m mteble unsaturated chloroketone which was not

1.. Phat-3'1 mbpropano ma acetyllztad to p-cyclopromrl acetophonone

in @305. field.





C
.
)

5' . Chi-broacctyl chloride , ith c';-'clo;tr~~:~p:mo, gave both l-c?.1:2:a-

3mi‘vl-3hutm-Q-cnc and l,S-rclichlomadmixtaon:, comespomlh; to the

waged and nomul stratum-:23 .

6. t-éhtyl chloride reacted with qrclopromnc to give a low yield

of mixed 311qu halides which could not be sogmatod. The mm fractions

corresponded to I molecular formic €731,301.

7. Sulfom'l 12.3.5103 all). not 'icld my significant amunt of product

Ni ii: q'clopropme .

8. Ho product was isolated from the reaction of acetyl percblorate

“ii: a cyclopzmne in nit: 119%.}an, but 1,1-di'neifi'g'lcyclopropme gave a

mall yield of 3,11th -*l-3-pm1tm—2-ono, isolated as its 2,h-dirdtro-

phwllwfimzone.

9. The meclmmism of the deflation of cyrlcpropcne has been diSC‘JSGGd

in the light of those remltc.



_ - $25441,

”the Role ci‘ E.“t;,:fiz:te in $23 “cecamntwn

of (lufihmctfgrl)‘wmone (513
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131'33L‘I'JCTILE

The racer.._:...tmn of cpticdly mtive (l-chlcrootzzylheneme has

beam chewed in polar sol'mrte such on liquid 31mm (13.031119 (432,-) and

formic acid (63) and in mn-polor colvozrte each as career) totaochlorile

(3:1) or benzene (67) prwided Lewis acids are peasant. films with phenol

in hormone, the roomimticn we found to be first order with respect to

5iwml and first crim- \li‘i'fil rcsfiect to the chloride (57) . 2-(l-Chloro-

otmflmei‘mum rocoziieed maniac “= “1:; even in acetone (65). Althoum

it has been cmomlh' premixed that the rocmizetion proccmle by a rate-

dotmdzildg imam: of {3113 «rum-chloride bond, the bxvortence of the

pooeible mwmn of the ammonium ice time formed wi‘di ot'jrmo and

a proton me not been animated, and earlier writers (6‘)) ascribed the

maximum to this Wrimn.

O

--- OM ...-

Q _ .
OCH-ox, . Cl ...... Ode-cu, + 11" . c1

...—......

Beale! and willie-one (66) have mom that mam chloride adds to atyreoe

in carbon tetrachloride containing atexmic chloride at a. rate (I: I- 123 x

10" ml. 1..." ado..') #31011 is cozagnreblo viii: the rate at mic!) the

.1

cldortle memes it the same medium (I: . 18-8 1 1’)" ml. 1..." min. ).

Hammer, 35319 and filming (7:3) have clotnd that the rate of addition of
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kit‘sgen ctflmide to B'Erfime is too slow to $591333: the recermieafion.

In 0313' to memes the tzmmnee of atmee in the recmention

moo-em, the whence of l-chloroafivl-Qfifi-dfibmzme with phenol ms

etfiied. Thus, if the eqmliarium izmlving etyrmo were important,

he dmtmium cont-wt; of the ctlerile 81mm decrease since the exchange

harem 6:11th chloride and phenol is imam to be tepid and extensive

(71) .
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a...“'Ca’fiIEEITSL 1

Sineetyl tartaric Mfivdride

O

orig-c-o-ce-c

O o

if .3“ /

0

ma: came-'13:! m pampered by the mthod of Wehl am Gremlin (72).

To a mmm of 220 ml. of acetic Wide and 1; ml. of 001193113333th

miraric acid was added 100 g. (0.55 mole) of tartaric acid portionwiee

viii: chm-dag. he risen-e, which became warm during the addition, no

allowed to stud for cave-ml ndmtee and then heated on a steam bath for

one-hid hear, after mic!) time it was cooled in an ice bath. The crystals

time obtained we med by filtration and wheel with acvmal small

portions or cold beam and dried. m9 mam (250 3.. 9153) melted at

133°. (in. value, 133°) (72).

Preimaion of Ceaiaen Subozaide by the melysie of

timeeeyl Tartarim meh'me

O-CIIC-C-O

me procecium need was tint described by Hard and Pug-rim (73).

A Pyrex coaimetim tribe of one cm. imam dim-nearer and sixty cm. length

was totaled to the side are of a 125 m1. distilling flask which was
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eqxlypod wifix a dramahg famol tiwoo tip was (Imam to a capillary. Tho

co..im::~rtion who ms comoctod to a “T-jumalso“ so mason! that a flask

no oomoc’oad Wfil it for collecting liquid by-proiccto, and a motor

cooled oonc‘moor load vortacll; from the "T". A oorios of two day ice

tmpa, much actocl as rocolvaro for tho desired Woon 8.11303:qu wore

oomtod to the top of tho (acacia-aw. Any mos not oomionood Hora

mom um a trap containing aniline and into the hood. Tho reaction

tuba m hoatod ' to 6.25«§::o°c. Ono hmmd grams of diacotyl tam-axis

mflvbflo was placaa in the film}: and heated to 350° on an oil bath.

Emory was thou: added flomagh tho dropping mane]. at a comm-1t rate

clubs 1. hours to float the liqoifiod roagmzt into tlxo pyrolysis who.

Tao pmcochzro ma repeated novoml tuna until a total of 30 g. of carbon

mbocddo was collected. mo avenge yield of carbon oubmddo was 7 to 9

a. per 130 g. or the material pyrolwod. Tao carbon subcadxio was stored

at. -73°c with a mall ammt of ham-ominous until a sufficient quantity

ma o’ctamod for tho succeeding motion.

Eulonioda-ocidd.

mac-crimp

Trill unwound we obtained using the procedure described by Ydiord

and Andm'son (7h). Cu‘bon Bubozdflo (30 z., 0.1.1; moles) obtained in the

previous step on moaned back am: forth though an excess of deuterium

ocdxlo (StuartW (20., San Wicca, Calif. 99.65%, 13.0) mztfl. all

of the We had reacted. A consumable amount of polymerization of
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the We took place on them of tho mum: and eopocmly at

stopcookn. Tho moss deu‘orizm ordaio ms removed by evaporation 3mg

at 30-7o° and the masonic acid mamas m pyrolyzod withmt m1» ‘

cation.

Acetic-dammd

coaco,n

momwameabywmwmm) tuned. no

mmmmmnmomwmwammulwnm

mmarmmbummmmmmummnmm

Whamm-meemmmmmm.

mmummmmumuuammsfwtmm

dooomocitinn and the ”Maw-d u! 90W in the second tube

whichmot‘thobubblcwpo, ooolodtoloo. MunobtajnodSI g. of

wotio-d3qacid-d, b.p.1 aha. 119-1200, 3 32;? yieldbaaed co the carbon

Faboadéouaod.

Aootyl-da-Chlorido

Rigat'm-BIOJ'IZ equiv.) of phoozf‘ma triohlorido m addod drop-

vioo to 8.7 g; (0.135 mole) of acetic -da-acid-d. .Tho mixture ml mm

to 140-506 for arm-ha]: hour and the desired product, 8.6 x. (8533'), ms

thm distilled under atmophorio groom at 51-520. ‘
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Acotophonouo—a,cx ,wz-d3

Om»

To his 3. of banana) mixod with 15 g. (0.11 mole) of moms

matron chlorido was ado-:1 dwaiso a solution on? 8.6 g. (0.1% halo)

c! acotyl-da-chloriclo in 20 g. of benzene. Aftm' the addition was com-

plotod, the mixture m3 mod to 53° for em hour and allowed to stand

at room taapoc'aturo for two hours. It was poured into 1530 g. of loo and

tho organic layor worked with ant-or until neutral to limo. Tao hormone

Wormadz'iodovorcalcm‘nchlormomfldocantod. Aftorromovalof

tho bommo at reduced proomlro, 9.7 g. (76;) of the dooirod product,

b.p.; .m.193'233°: .50 1.53310 (no. value, 2.339 1.51.31), ms obtamod.

The product as analyzed by mass opocflomph.

am. Found: motophenonov-c,o,c-da 90.9 t 0.525

motophmno—om-d. 9.1 t 0.5%

cdzoflwl-da-bonzyl alcohol

{34:12:15}~01);3

To 1.2 3. (0.032; mole) of 1mm almnhura hydride in 50 ml. or

anIeroun ouvl other, under a nitrogen atmosphere, 3 solution of 9.7 g.

(0.031 mole) of an:stapheuaonomr,o,o-d;5 in 20 ml. of mm: other m

added droywiso with stirring. Tao more was stirred for one-half hour

after the «mam m amputee: and then cooled to 0°C . Water on. thm

added very slowly to form two layers . The other layer was decantod and
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the Inter mar extracted with on oration]. 25 ml. of other. The com-

bined ethereal portions var. dried ovor nominal sulfate and decanted.

After evapontion of the other them was distilled 9 x. (91$) of

«mum-drowsy]. aloohol, b.p.3 75-800, 25 1.52;!- (lit. value, 31%;

1.5232 for the non-dmtmted carbinol) (7S).

(l-Chloroeflzyléfifl-dfibmzono

The firocoduro used no that. described by Spliothoff (75). To 9.1

m1. (0.125 moles) of freshly distilled thiomrl chloride in a 25 ml.

round bottom man was addod dram-Loo 9 g. (0.075 min) of amotfvl-d3-

bemyl alcohol at room temporamre. After one-half hour the excess

fldonyl chloride was stripped of: under roamed present and 9.6 g. (83;

of (l-ethroettvl-Z,2,2-d;,)tmmm, 13.13.” 7S~76°, :1? 1521.8 nu dis-

tilled.

(l-Chlomet‘v1-2,2,2-da)bonzm with 'Phenol 1n Benzene

This «thcan'iedoutinthommmlymto

racaazfizo Optically active chloride from an original rotation of 4.7.7°

motionlmtatimof-QIJO (75’). m.hx1m-etoppmdmt

tube equigped with c Itopcock m placed 5 ml. or M32 3., tripl: distilled

13;;me in 13mm culvert. The tube m cooled to ~78° one! 5 ll. of

3.5 I—S(l-ohloroot.‘1y1-2,2,2-d3)‘omono in benzene we added. The test
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tube 1.333 than degassed and placed in a thermamtmd bath at 53° i 0.5".

After two minutes the container was room'od and shaken and than 9.11de

to ofiand in the bath for 3 total of 31; mhmtos. Tho onshore me than

Minto 25 m1. of 5 N codinm midi-oxide and 25 ml. or bonzono, sinks!)

and extracted. The benzene layer was washed twice with 25-331. portions

«Buwmmmsmumm.wflmotum. The

benzene solution-n: driodworsodiunmltauandnficramnlof the

bansoua, 1.3 a. (60; recovery) of chloride dint-11M. Mp.” 76°.

moo lpectronotric analyses of tho dou‘oerated cmndo were carried

out by Dr. C. E. Johnson and Mr. S. rioyanon of Standard Oil Company of

Indiana according to a. method reported by fir. Hoyoroon (76).
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3:73?".....i “("153‘1“0.0.:5CL-r:-123 (1373; IL...) 41.“: P233351; (2.1’ 221:3.)
_1 v.»- -‘ vT-now 3L‘l‘fig -- _r"-~,w:

...—l a... 11......’ EU , ...-1...»)

“_ ____‘_ A __.L Ah

‘__.— -.....“ .-m- _

Vol-‘1'?) ‘5

r I" l‘

Spec10-3 3o... oro .... was.“

l
+853—1507231313; 90.7 :I: 0.5 90.3 0.7

Canaan-5,3 9.0 i 0.5 8.8 :2.- 0.7

0633503133,!) 0.3 .4.- 0.1 0.7 t 0.1

Ni

 fl — —

Total fl 0! terminal hyfirogono as

deuterium 96.8 96.

 *



i.......t.ua?.o»v]!1.4".0ana.«(.If‘tl..‘l.~VI,.5..u‘..q'0.. k1‘pg..Ag
a;aoI1r:.....or51)

.P’l..ll...«A...t.tc...n'.
,.9L4....u‘..£!..I.,......_

-Yvkéfitc..c-.j.-owlvlv,.l..tr,-'r-..3"“.no‘.'l§.ri‘a,.V J.«I...
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Too dootorotod chloride used in this study we prepared according

to the following 80126139!

  

o
’62,.{3’3‘ ET.- » E //

Hem-CEm-czicazqccoza --1 c-._,-o ‘0"; “cxo
‘ 2""

ova-coo-cn-c(
\

o

Pyrolylia

In 4
Gila-C302) Pvroflgre ,3 3093-CD,.0333 D30 W

5001.

era-cool {31%. cos-concgzfi5 cr.~.;,-cnc':1-csrz5

5001.

0123-0301-0301:

The chloride time obtained w allowed to go though one racemization

half life. Using a dwtorixm isotope effect of 1.28 the time allowed no

061131“ lent to that roqairod for forty porcont. roomzization for the

animated compomzd. (Lords and Coopingor (77) have shown that. the kh‘lkD

mfiio for the acotolyoio of g-(l-chloroofioyl-Zfifi-dfl toluene is 1.28.)

‘l'no romlta an aim in Table II 13:3in tint under the conditions

of thooo ozqoori-amts, the formtion of styrmo as an intermediate is not

ammo in the roomintion.
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