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TIM ready availability of z.z.z.clJ-tetrachloroalkancs by tclomcrization of ethylene 

and carbon tctrachloridc, their ability to react with nuclcophilic. clcctrophilic and 

radical reagents made it posGblc for us to crcatc on their basis a wide system of 

synthcscs of bifunctional compounds ’ 
This paper reports on the results of our study to develop a method of synthesizing 

various tri- and ply-functional compounds according to the gcncral scheme I. 

CI(CH,),CH,CCI,( 
Lb X(CH3,CH,CCI, \_ h 

x-!-b CI(CHJ,CH Ccl,, 

-. X(CHJ,CH Ccl, c X(CH2),CHCIC02H -c X(CH,),CHYCO,H. 

where X and Y arc substitucnts, and lt odd numbcrst from I to IS. 
This system is new In that it inbolvcs a one stage converston of dlchlorovlnyl 

compounds to z-chlorocarboxylic acids (stage c). first instances of synthcsc\ follow- 

ing this schcmc having been rcprtcd in the paper mcnttoncd above (see ref. I) 
To synthcsi/e a-chlorocarboxyllc acid, WC ha\c worked out “corquptcd addition” 

of chlorine to compounds containing the C<‘I?-CH group in acid mcdlum according 

to schcmc I I. 

II. .Y(<:H,),CH Ccl, &fi [ X(C’H,),CHCICCl,OAc] II,(, . 

--•, .UCII,),CHCICO,H ,I HCI 

with AC being the remainder of any acrd. 

Conjugated addition of various addenda to unsaturated hydrocarbons in dilfcrcnt 

mrdia has hccn known for a long time and IC being extensively invcstigatcd. It has 
rcccntly been suggested that conjugated addition of halogens to olefincs proceeds 
through intcrmcdiatc n-complexes of dlffcrcnt typcs.*4 

l Tramlaced by A L. f’umplrnrhy. Moscow. 
t n bang llmad IO odd numkn II ewnf~rl only when dwzhlorovanyl compounds arc synthwd 

d~rwly fromx.~.3.~tctr~chloro~ltrncr Other rouws 10 these compounds arc. howcrcr. known that do not 
tnvolvc thls rrstractlon. 

’ A. N Namcyanov. R Kh. Fredlana and L. I Zathartm. Qmrt Rev. IO. 310 (19%). 
’ M. Dear. J C’km. Sor 406. 777 (1946). 
’ I’. A. Shllov. Soohwhrrro 1’~s Khrm Obxh Imrrrc Mtrrdrlr~rc-a. 2. 16 (1947). 
’ A 1. TIIOV and F I Maklyaycr. Zh Ohwh. Khm 24. I624 (1‘334). 
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Titov YI 01’ habc found conjugated addition of halogen to the double bond of 

the CH, CH group in strong acid media such as sulphurlc. phosphoric and aryl- 
sulphonic acid\. to form corrs<pondmg $-haloalk>l cstcrs. Lothing was, however, 

known of conjugated addition of halogens to the dichloro\inyl group. 
Conjugated addition of chlorine to RCH=CCI* in difTcrcnt acids was carried out 

at l&30*. Under thcsc conditions almost no hydrolysis of starting compounds to 

corrcspndlng acids RCH,CO,H was to bc observed cvcn In concentrated sulphutic 
acid. Usually chlortnc saturation \sas continued until no hydrogen chloride was 

evolved. the mixture was diluted with water and extracted with chloroform. Acid 

14ttLP I CllLlml\\llcl\ 0, C’CI, CHIC’tl,),CI I-4 I)lFtt.nthl Utl)lA 

t’ldd YICM 
I 

hlCdlUrn CI(Ct~,I,C’HCICO,tI CltCH,),CIlCICCI, Rcfs 

(“. of theon) (‘. of t hcory t 
_... .- __ - -_-- 

HCI’ - !I1 
HCIO, (7O”,t 36 Ncutrrl producti mrc 

not rnvc~I~g~tcd 
CH,CO,tt-’ Hg(OAct,’ 62 16 

ttCO0H (rnhydrous) 69 21 
H&Q (93.J 78 8 

-_- 
7 

7 

a 
9 

6 

l Trachtorornwnc on a rmrturc of cthcr rnd hydrochloric aild u-4) \ImulUncourly rrturatcd wtth 
chlorlnc and hydrogen chlorldc. 

? Mcrcurlc l cc1atc and Irtchloropcntcnc were laker! In cqulmolccular amounts 

products were isolated from chloroform utth conccntratcd soda solution. By acidify- 

ing alkaline extracts acid reaction products w’crc obtained Fractionation of the 

residue after evaporation of chloroform gave rI\c to neutral products. In Tables Id 
all yields arc based on pure compounds. As a rule. all acids produced arc charac- 

terl7rd hy their chloro anh>dridcs. amlides or other crystalline dcrivativcs. 
Taking 1.l.Strichloropcntcnc-I as an cnamplc WC have studlcd chlorination in 

dilferent acid media (ccc Table I). 
It will bc seen from the table that In all casts the two main reactions, that of con- 

Jugatcd addition. that IS the introduction of the molcculcs from the medium. and 

that of usual chlorlnatlon of the double bond proceed concurrently. The latter 
rcactton seems to he fakourcd by the appearance in the reaction miKturc of hydrogen 

chloride. For the successful production of a-chlorocarhoxyhc acids it is thcrcfore 

nccosary to carry out the reaction under such conditions when hydrogen chloride 
i\ helng bound (e g. by addlng mercuric acetate) or driven out of the medium (In 
anhydrous aads) 

Chlorination in conccntratcd sulphuric acid can bc rccommcndcd in all cases 
when starting compound> contain hubstltucnts that arc not afTcctcd by this medium. 
(SC Table 2). But when suh\tltucnts are not mcrt to the action of sulphuric acid it is 

’ A I TIIOV and r L. Haklyaycr. /1 Ohwh Xr)rm 24. IOIl (1954). 
* A N Nctmyrnor. V N Kerr and R Kh Frcldllna. Do&l Ahod Soru4 SSSR 103. 1029 (1953). 
’ R Kh. Frrwjltna. V h’. Karl and A N. Ncrmcyrnor. /:I Ahod. Sauk SSSR. Otd K&m. .‘rbuL I202 

(1956J 
’ A U Ncrmcyrnov. V. H Ko\c. T T. V~wlycva and R Kh Frcldllnr. /:I. Akod Nauk SSSR. O/d. 

Khm. Nauk I52 (IYMj 
* V. N Korc. T. T. Sdorovr. R Kh Frcldhnr and A N Hcrmcyanor. Ix AAod .Voulr SSSR. Old. Khlm. 

.Guk II22 (lYS91 



better to synthesuc zchlorocarboxylic acids in acctlc or formic acid. (See Tables 3 
and 4). Thus in glacial acetic acid in the prcscncc of mercuric acetate or in anhydrous 

formic acid WC obtalncd correcpondmg z-chloroc;lrboxylic acids starting with 

compounds 

R(CHJ,CH:CC12, uhcre R 7: C,H,, CH,COO, HCOO. (‘H,O, CK. 

YICIJ 
R RCHCICO,H RCh 

(“. of Ihc4v-v) 
-- -. _ .- 

C’HJCH,), - 71 6 
CHKII,), 1 51 6 
CICII, 66 9 I 

CI(CII,), 7x 6 

CUCH,),.. 70 6 

CCI,(CH,),- 52 7 

YICIJ 
R RCHCICO,H Rcfr. 

(T, of theory) 
- 

HOOC(CH,),- 77 6 

~IooCtCtl,),~ 73 I tl 
HOOC(CH,), - 69 6 

CO 
C,H, 

co 
NKHJ, - 

CO 
C,H, 

CO 
NKHA- 

Y? 
I 

II 

x4 IO 

YKIJ YlCld I 
K RCtlCICO,H RCHCICCI, Rcfs 

(*. of thto’v)* (‘; of theory) 
-..--._. --. _ ._- - _ -.. ---._- _ 

CH,OCH, - 25 Scutral products scre 8 

I not mwstqatcd 

CH,COOCll,- 

I 

27 55 8 

c,tI,cI4, t 45 (3.4, 17 X 

CMCH,), - 62 
I 

.w 8 
CH,CWCH,),- 55 15 8 
CNKH,), 54 30 II 
<XCH,), : 24 (dU) 32 8 

I 

l Ytclds ulculr~d for the producl Iha1 had rcrcied arc lwcd II-I parcnrhcw 
* With no mcrcurlc WXIIIC the rcad was obtamtd fin 30’. yacld ” 
: Rrommc rddlllon. CI(Cll,),CIIRrCO,H and CI(CH,),CHBrC<‘I,Br wcfc produced 

WC succccdcd also In producing c+chloro-x-bromopcntanoic acid by making 
bromine react with I. 1 .S-trichlaropcntenc- I In acctlc acid In the prcscncc of mercuric 
acetate. 

‘*.R Kh. Frrtdhnr. V. N. Kou. T T. Vawlycva and A. N. Ncsmcyrnov. /:I AIoJ houA SSSR. Old 
Xhrm. Nan& 826 (1959). 

” A. N. N-yrnov. R. Kh. Frwdhna rod R. G. Pclrovr. Irr. Ahod hod SSSR. Old Khm. AhA 451 
(IPSr). 

‘* R. Kh I’rc~dl~nr. N A. Semcnov and A. N. Komcyanov. Irr. Ahod hbJ, SSSR. Ord Khtm .VaJr 632 
(1959). 
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In many instances. howsvcr. the yields of x-halo-carboxyhc acids obtained in 

acetic acid still lcavc much to be dcsircd. Curiously enough. bromination of fluoro- 

olcfincs containing the , \c -.=CF, g o r up in glacial acetic acid and in the presence of 

mercuric acetatc or sulphatc proceeds essentially with conjugated addition to form 

I 

corrcspondmg acctatcs of a.z-dtfluorosuhstitutcd alcohols ClI,C0,CF,CBr.13 

I 
In anhydrous formic acid conjugated addition of chlorine to CCI-_CH gives 

rise to a high yield of z-chlorocarboxylic acids cvcn with no mercuric acctatc prcscnt. 

This synthcttc alternative is rather convcnicnt and applicahlc to many instances 

(WC Table 4). 

R 

-. 

cIi,octI, 

tlCoclcH, 
c,tI,ctI,- 
ClCH, -’ 

tiCocMCH,), 
cI(ctI,,,- 
CI(CH,,. .. 
CKH,), 
p-C,tI,K’H,CH CC’I,l, 

I ~'ICIJ 
RCtICK’CI, 

Co. of thcoty) 

Rcfr 

IO 

IO 
9 

10 
IO 

10 

IO 

to 

14 

l YlclJs calculr~cd for 1hc producr that had rcrclcd arc l~rltd In parcnrhcw 
t l)~urboayl~c acld pC,H,(CH,CtIClCO,H), was obtrlnrd 

Wtth formtc acid as reaction medium UC succccdcd in cffccting the syntheses of 

almost not investigated z-chloro-c ,J-sulphocarboxyltc acids by chlortnattng isothiourca 

salts HCI.NH,(NH=)CS(CHJ,CH=CCI, according to schcmc III. 

c - 
III. HCINH&NH )CS(CHz),CH=CCI, ti,s’: 

c HO,S(CH&CHCICO,H (I) 

-’ . HO,S(CH?),CIlCICCI, (2) 

Chlorination of alkylisothtourca hydrochloridcs in aqueous mcdtum is known to 

have been suegestcd as 3 method to obtain alkylsulphochloridcs 15.16,1’ But the 

report’” about the reaction mixture exploding when trcatcd made limited its uscful- 
ncs\. Chlorinating in anhydrous formtc acid without heattng WC obscmcd no vmlcnt 

proccscc\. Scparatton of acids (I) and (2) was based on the latter being less soluhlc 

tn water. Ths former wcrc isolated as their bts-benr.yhsothiouca salts, the latter as 

sodturn salts. (Scs Table 5 ) 

” I. L. Knun)ano. L Ja Ycvorr and V. V. ‘Iukncrr. /:I AA& 4auh SSSR. Otd. Xhlm. h’ouk 843 (19%) 
I’ A. N Ncsmcyanov. R Kh Frcldllnr and ?G A Scnuno\. Ix AAod h’ouk SSSR. Utd Khlm h’omk 1969 

(1960). 
lb C. l~cglcr rnJ 1. M. Sprq~~c. 1. Org. C’hrm 16. 621 (1951) 
” 1. hl Sprague and T. B. Johnwn. J Amer. C’hrm. Ser. 59. 1837. 2139 (1917). 

” T. R. Johnson and 1. M Sprague. J Amer. Chrm. Sor 58. IIJR (19)6) 

” K. Folkcrs. A. Rutsell and R W. Hotr. J Amrr Ckm Sor 6). 3510 (IYJI). 
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It is to be noted that we were not conccrncd with optimum yields of x-chloro- 

carboxylic acids in all the instances under inbcstigation. In a number of c3scs the 

yields might bc probably incrcascd. WC did not deem it possihlc, thcrcforc. to discuss 

the relationship existing bctwccn the s1ructurc of siartmg dichlorovlnyl dcrivativcs 

3nd the yield of corresponding reaction products 

The reactions under study showed that compounds contaming CCI,- -CH- 

with 3 rclativcly weak nucleophilic bond (that is 3 bond that dots not seem to form 

readily ncomplexes with h3logcns) c3n also undergo reactions of “conjug3tcd 

Alition” by 3 mechanism whlcb h3s not yet been invcstigatcd 3nd IS of a special 

intcrcst. 
I ARLL 5 CMI~W\ATIO\ or tlCI NH,(Xll )CX(CtI,).CH CCI, 

IY ~OIWI(’ *(‘II) 

n 
Yield of compound I’ Y ICIJ of compound II * 

( Oe Uf IhcOry, ( l ; of theor) 1 
-.- - .- .-. 

\ 4,’ 5 IY 

5 3? 5 28 7 

7 I\ 2! 42 

Y II-14 5 

l Compound 1 IS HOO<‘CllC’I~CH~.SO,H.2C,)(,C~l~( - NH)NIl, 
T Compound It 1% C’CI,CHCI(CH~.SO,N~.i~,O 

As seen from instances gibcn in Tables I 5. a-chlorocarboxyhc acids contaimng 

in co-position diffcrcnt substitucnts can bc rcadlly obtained in high yield starting with 

compounds X(CH,),CH =(‘CI,. z-Chloroacid< produced by this method 3rc readily 

freed from by-products that consist of neutral substances or acids much Icss soluble 

in water. This makes this method superior to direct chlorination of carboxylic and 

dtcarboxylic acds th31 often gives rtsc to 3 product mixture that IS dinicult to separate. 

Many of the compounds obi3incd arc useful 3s srrrrtlng compounds for further 

synthesis. 

Starting with 3 number of z-chlorocarboxyhc acids produced by the ahovc 

method WC hale. In particular. synthcvzcd corrcspondlng z-amlno3cids including 
raccmatcs of natural 3mino acids. as well 3s their analogucs and homologs. 

The 3v;iilablc d3t3 on ammonolysis of a-h310 c3rboxylic acids mostly refer 10 

a-bromodcriv3titcs whcrc3s only lsol3tcd lnstanccs of z-chlorodcrl\ativcs have been 

rcportcd This seems to bc accounted for by the latter bctng Its\ available and the 
difficulty lo obtclin them pure. 

In some instclnccs the y~clcls of aminorrcldc 3rc claimed to bc substantially lower 

than using a-bromodcrlv311vcs 19.20 This is l~kcly to bc due 10 chloroacids not hlng 

pure enough 3nd the reaction conditions not well hnown. Our high ylclds of amino- 

acids on ammonolysis of z-chloroacids show that the yield of aminoacids xtms to hc 

llttlc 3fTectcd by the nature of the halogen In z-positton. (See Table 6.) 

Owing 10 the availabilIty of starting compounds and high yields of products at all 

stages following schcmc I this synthctlc route 10 a number of z-amino 3c1ds must bc 
considcrsd superior 10 other methods knoun. 

The method is illustrated below by rcprcsentativc synrhcscs of a-chloro acid\ 
under dlfTcrcnt conditions 
” R Coudry. CUM~ J RII U R. 88 (1943) 
” R boudq and L. lkrl~nguc~. ( OM~. J RI;. 27 B. 282 (194~). 
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Synthalc of athloroarboxylbc acids 

EXPERIMENTAL 

Chlormfton I,! I.1 .J-rrtchloropmrrnc-I tn wlphurrc acid 

Through a mixture of trKhloropcntcnc (90 g) and 93:; sulphuric acid (I 30 g) chlormc UZI pused 

with %tlrnng at 15-20 till no hydrogen chlorldc was evolved After dllutlon wulth water tlw mixture 

YJS extracted ulth chloroform. Actd products were Isolated from the chloroform layer. and washed 

with IO.; dlurn hydrox& solution AcldlfrJtlon of alkahnc catr4cts gave xbd~hlorovrlcnc acid. 

hp 106~107‘;l mm; nt I4SZ5. dr I 3421 (I,ound: MR. 3637. Cak : MR. 36 56). Ywld of 
pure acltl 6X g (7R”; of theory) I It ‘I for z.~dlchlorovaIerlc Jcld: b p l2Y-131’15 mm; n: 1.4835; 

df I 3421 

AcIda-hlortdc: b p 80 .5 mm, n: I 4840. d:’ I 1513 (I uund. MR. 40 12. Calc. for C,H$Zl,O: 

MR. 4027) 

Amhdc. m p 5B-59’ (from petroleum cthcr plur benzene). (I’ound: C. 53 67, 53 69; II, S 35. 

5 SO. C,,H,,r\CI,O rqulm’ C. 53 67. II. 5 I2f.b 

In addltlon. I6 5 g of neutral products were obtamcd bollmg at 60-75 :I mm. Reputed 

dlxtlllatron garc the startmg trlchloropcntcnc (4 g) and 1.1.1 .?.5-pcntachloropcntane (IO gl. h p. 

86 87 .2mm. nr I 5100. tin I4806 (Found 

121-122 /I2 mm. n: 1~51~5. IIF 1.4807. 

MR. 4Y 39. UC: MR. 4Y 62). Lit.” b p. 

(‘hlormuron vf I. I -dtchloro- 5.r.vonopenrmnr-I rn oc~rrc actcl m :hr prrwuc o/ mtrcw~c acetow 

Through a rmxturc of dkhlorocyJnopcntenc (32 8 g). rncrcurr acetate (63 6 gl. and ghul acetIc 

acurl chlormc ws parsed JI 5OO' with stlrrmg 1111 Its dccolontlon was no more observed. lht prulpltatc 

was filtcrtd olT. acettc acld from the liltratc evaporated and the mlduc dlsu)lvcd In ether with the 

rncrcurw: <a11 pm;lpltJtc tiltcrcd ofT held products from ether solutcon utrz csolated with conantratcd 

&a solullon. the soda extracts ac~d~ficd. rcpcatcdly cxtrticd with ether and drml over calcium 

chlorldc l)l\tlllatlon gave 54”. xtlor~anobalcrr actd (I7 4 g). bp I50 (I mm). 162’ (3 mm). 

n; I 4770. Jr I 2W (I ound. MR. 3606 Calc SlR. 36 I3 ) (Pound. C. 44 47.44 27, H. 5 09. 

5 05. Cl. 22 24 C.II.NCIO, rqulrcr. C. 44 60. It. 4 Yn. Cl. 21 95’, Acidcchlorldc: b p I IO” 

(2 mm). 81: I 4UO. (1,” I 3072 (Found. MR. 3Y 33 Calc : MR. ZY47.1 

Sulphurlc ~cld hydrol)sls ga\c xchloroadlpmlc acid. m p IO? The rneltmg pomt of the mixture 

with authcntlc xChloro.adlplnlc acid proved IO hc IO2 

In .tJd~t~on. I6 5 g of neutral products were obtaIned such as the startcng I.l-d~chloreS~ano- 

pcnrcnc (2 5 go. 1.1.1.2.tctrrchlnro-S<yanopntanc (14 g. 3OO’;). b p 116’ (2 mm). n: I 5045; d: 

I4OtJ7 (Found MR.49 43. C;rlc MR.4Y IO ) (I ound: C. 31 09.31 04. II. 303.3.17 C,H,NCI, 

rqulrcs C. 30 67. H. 3 00:~ 

Chbrrnutron o/ I. I &chloro- 3./ormox~propenr- I rn /ormic orid 

Through a mlxturc of 1.1.dlchlore3-fonnoxypropenc-I (40 g1 and anhydrous forms acid (80 g) 

at .W chlormc wiu ,louly p~nl with stlnmg [III no hydrogen chloride *as evolved After removal 

of formic acid and dlstlllatlon rn VUCYO. acNor~S.fonnu~yproplonic aczcld was obtamcd. Y~cld 29 6 g 

(73’; of theory). m p 66-67 (from bcn/enc) (Found: C. 31 68. 31 70. H. 3 34. 3 30. C,II,CIO, 

rqulrc< C. 31 4Y. H. 3 34’e) 

In addltlon UC ohtamed the starting formoxyd~chloropropnc (2 g), I ,I .I .?-tetrachloro-!-formoxy- 

propinc (8 8 g. IM”, uf theory)). b p. Y3-94‘ (7 mm); nt I 4Y32; df I 5622 (Found: MR. 42 04. 

Calc HR. 41 7Y) (l,ound. C. 21 18. ?I 30; II. 188. I92 C,H,Cl,O, rqulrcs: C. 21 26; H. 

I 7R”;) 

Ammonoly%cs of rthloro-,%forrnoxyproplonlc acted with 25’; aqueous ammoma uhcn heated at 
70 for IO hr In an autoclave gave luncrm YIcIJ 83’: of thmry. m p. 239-240 (from water). Lit.” 

m p. 237 (Found: C. 3402. 34 18; t1. 691. 6 71. N. 13 20, I3 27 C,II,NO, rcqulm: C. 34 29; 

Il. 6 72. N. I3 I?‘.) 

(.Wormrrrron o/ HCI NH,(NH ,)CS(CH,),CH CCl, rn/ornuc octd 

Through lsothlouru chlorldc (S 5 g). produced from I ,I .S-tr&tloropcntcnc-I, In anhydrous fomuc 

rid (25 ml) at 35 chlormc wu slowly passed at the me of about 50 ml;mm 1111 no hydrogen chlorin 

‘I R. Kh Frcldhnx rnd E 1. Vx~lycvr. Do&/ Akd. Nauk SSSR 100. ES (IPS)). 
” A. N. Ncxmcyxnov. R. Kh. Frridtina and L. I Zxkhukm. DokLI. Akod. Navk SSSR 64.67 (1934). 
n H. R)ndcrkmcht and C. Ntemann. 1. Amrr Calm. Sot. 75.6322 (1933). 
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9 
IO 
II 
I2 

I! 

I4 
I5 
I6 
I7 
I8 
I9 
20 
?I 

22 
23 

24. 
25 

26. 

27 

2n 

29 

30 

(‘ompound m p.(C 1 hp(C.1 n:: d” 6 Hcfs 
-- ---- .- _-- 

CICH,CtlCICwH 
CIct~,CttCICC1, 
CH,OCtt,CtICICoot1’ 
AadcchlorlJc* 
HCOOCH,CHCICOOH* 
HCOOCIt,CttCICCI,* 
CH,COOCH,CHCICOOH’ 
Acldcchlor&z’ 
Ctt,COOCH,CtiCICCI, 
c,tt,Ctt,CttcIcOotl’ 
Aadcchlorldc’ 
amtide 
anMe* 
ethyl CJICI. 
C.H,CH,CttCICCl, 
pCIC,H,CH,CttCICOOH 
C,H,OOCCt~CI(CH,~C0,H,* 
Ctt,(<‘H,),CHCtCOOH 
Aadcchlorldc* 
amlldc* 
CI(Ctt,),CHClCOOH 
Ackxhlorldc* 
.mllktc* 
cI(ctl,,,CIIClccI, 
tWOC(CH,~,CtlCICOOt1 
CCI,CH,Ctt,CHClCOOH 
CI(Ctt,),CHRrCWH 
Cl(CH,),CttBrCCI,Rr 
tICOO(CH,),CHCICOOH’ 
HCOO(Ctl,),CHCICCl,* 
CH,COO(Ctt,),CHCIC00tl’ 
Ac&xhlwJc* 
CH,COO(CIt,r,CHCICCl,~ 
hCc<:H,),Ctl(‘lCOOH* 
Aclkhlor&’ 
NC:(CH,),CtICICCI,* 
tt,N(CH,),CtlCICOOtt* 

C,H,(Co),S(CH,),CHCICO,H 

CH,(CH,),CHCI<:OOH* 
AcldeThloruk 
CI(Ctt,),CHCICOOtt 
Acidcchlorldc* 
andtdc 
CI(CH,),CHCICCI, 

52-51 75 I 5 9 
II0 III 30 I !IoX I6121 V 

70 I 5 I456V 1 I !?I6 X.V 
63 65 24 I45W , I 1216 x 

6b67, - - V 

V! V4 7 I 4v32 I 5622 v 
II2 I5 I 4570 134% X 

: W.VI I7 I 4565 I 3671 X 
II7 11x24 I 4xcIO I 4x99 X 

51 I\? 2 x.10.12 
75 2 I 5430 I 2f847 X 

93 - - ’ 8 
I25 - . , : I 

110x 15092, II312 n 
I22 3 I 5555 I w75 II 

995 I I2 
v3-Y)l I4430 11388’ IO 

/ hy3z2; II4442 I 4465 I4445 I 1765 6 h 
63-64 I 8 - - 6 

I I071 : I4125 I 3421 6.7.X.9 
805 I 4X4u I3IIl 6 

JR !V - f, 

X6 87 ? I 5100 I 4x06 0.7 
1 101105 1 8 6 

R2 83 -. 7 
IO6 I07 0 5 , I 5070 I6215 X 

X4 85 I I 5562 I v322 , X 
13115 I4671 I 3148 , 9 

, 101 2 I4V71 I45001 9 
I20 I27 I I4640 I 2630 R 

I33 II I 466X I 2765 X 
loo IO1 I 5 I4870 I\XEI. R 

I 

13x 
I 
I 
I 

IIS-IIV 1 

I 
I 
I 

I32 : 
I 

92-93. I 1 I4485 10x30 6 
7677, I 1 i I 4498 I loo6 6 

, 22 24 1 I?X I31 I I 4RD, 12441: 6.9 
101.2 I4317 I 2557 I 6 

4241 
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TABLE 7 (conrmue~ 
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Compound mp(C 1 bp(C) n: d- , j Rcfs. 
_- .- _.. .-- -- _. -_ - - 

31. HOOC(CH,).CHClCOOH 9899 - I 6 
32 CI(CH,),C~KIC(WOII~ 142-142-o J I 476u ’ I I694 V 

ActdcshlorlJc* I!0 I I 47x5 IlW99 0 
~nllldC* 62 63 V 

33. CI(CH,):CIICICCI,* 120-121 I5 I WXO 1 I2947 8 0 
34. pC,H,(CH,CHClCOOH), IW?oo - I4 
35 HOOCCllCI(CH,),SO,H III III 5 24 

2C,II,CH,.(. NH)F;tI, 

36 11OOCCIICl~CH,),!iO,H I?? 133 24 
2C,tI,CHsf NlOIiH, 

37 HOOCCHCI(CH,),SO,~l I24 I25 24 
2C,H,CII,W NIIPJH, 

38. H<WK‘CHCl(CII,),SO,H 143 I 21 

?C,II,CH,SC( -NHPJII, 
- 

us CVOIVCJ Trutmcnt of the reJctcon mwure ulth uarm ualcr resulted In the product of chlnrmc 

addition to the douhlc bond obtwwd a% alI with zchlurocarboxylz ad rwnamcng In the colutlon 

The organic Liycr (I 5 g) *as scparatcd. treatment wth conantrati soda solution gave so&urn salt 

(CCI,-CHCI(CIl,),SO,Na H,O) t’lcld I 35 g (IY l O oftheory) (Found: C. 1813. 1795. H. 2% 

2 76 C,Il.O,CI,S~a rcquwcs C. I8 IN; H. 2 72’“) 

I:\ap)ratwn of uatcr Idyer IR LWCY~ at 3G35 Icd to rthlorocarboxyl~c acid (4 4 g) Treatment 

wth aqucou% W&I rnd hcnlylthlouru chlorldc solution gave the salt of hts-ktwylth~ourca 

(1l00C’CHC1(CIl,),SO,)I?C,H,CII~( SII)Nll,) Y~IJ5lg(425~~ofthewy).mp.III-III 5 

(after three crr\trllw~twnr from uatcr) (Found: C. 45 63. 45 J3. H. 5 35. S 32 C,,H,,O,CIS,N, 

rcqulrcb’ C. 45 94. H. 5 ?V”,) 

In l~hlc 7 arc lIsted wbcral constant\ of substances obtrmcd by conjugated chlorlwtlon of 

compounds cowanlny the Jlchlorovlnyl group Substmcm prc~w_dv nnt rcportcd arc marked wth 

an 3ltcrA. 

a’ R Kh I rcdl~na. R V Kopylovr and A h’ Nc%mcyanov. In press 


