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The p re sen t  pape r  is devoted to the synthes is  of modified de r iva t ives  of yper i te  compounds of the (A) 
and (B) type and a study of t he i r  chemica l  and biological  p r o p e r t i e s  
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P r e v i o u s l y  it had been r epor t ed  that  compounds of the (A) type can be obtained by the addition of ~-  
chloroethylsulfenyl  chlor ide to methacry l i c  acid and its de r iva t ives  [1]. At the t ime  this work  was c o m -  
pleted the re  appeared  a s i m i l a r  invest igat ion in the l i t e ra tu re  on the addition of methylsulfenyl  chlor ide 
to  de r iva t ives  of ac ry l ic  and methacry l i c  acids  [2]. Steric  f ac to r s  p lay  an impor tant  ro le  in the opening 
of the in te rmedia te  cycl ic  episulfonium ion 

c] Y 
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At the s a m e  values  of X, a t tack of the chloride anion on the a - c a r b o n  a tom p redomina t e s  in the case  
where  Y =  H, while a t tack on the ~ - c a r b o n  a tom predomina tes  in the case  where  Y =  CH 3. In addition, the 
ra t io  of the i s o m e r s  and the i r  s tabi l i ty  a r e  both s t rongly  dependent on the na ture  of X. The fo rmat ion  of 
the ~ - m e t h y l t h i o - ~ - c h l o r o  de r iva t ives  i n c r e a s e s  in the following order :  COC1 < COOCH 3 < CONtt 2 < CN 
< SO2CH 3. This rule  is in good ag reemen t  with the act ivat ion of an a - h a l o g e n  in carboxyl ic  acids and the i r  
de r iva t ives  in nucleophilic subst i tut ion [2]. It  was a lso  observed  that  in some  cases  the p r e s e n c e  of the 
hydrogen ion a c c e l e r a t e s  the i somer iza t ion  of the init ial ly obtained l e s s  s table  adduct to the t h e r m o d y n a m -  
ica l ly  m o r e  s table  i s om er .  

The studies p e r f o r m e d  by us on the addition of methy l - ,  phenyl- ,  and p-chloroe thylsu l fenyl  chloride 
to de r iva t ives  of me thac ry l i c  acid a re  in good agreement  with the data given in [2]. The addition of var ious  
sulfenyl chlor ides  to methacry l i c  acid de r iva t ives  a lso  p roceeded  p r e f e r en t i a l l y  with the fo rmat ion  of the 
cor responding  ~ - c h l o r o - a - t h i o  e s t e r s .  The addition was run  in CCla, CHC13, e ther ,  or  CH2C12 at e i ther  low 
or  r o o m  t e m p e r a t u r e s .  

The NMR s p e c t r a  of the reac t ion  m a s s  were  taken,  and then a f te r  d is t i l la t ion or  r ec rys t a l l i za t ion  of 
the substance,  and finally, a f te r  long s torage ,  at t imes  for  m o r e  than a yea r ,  at r o o m  t e m p e r a t u r e  in CC14 
solution in the s ame  ampoule.  As a ru le ,  s imple  dist i l lat ion fai led to cause  not iceable i somer iza t ion .  
The NMR spec t r a  were  compared  with compounds of the (B) type and with model compounds [1]. All of the 
data a r e  given in Tables  1-3. The addition of methy l - ,  phenyl- ,  and ~-chloroethylsu l fenyl  chloride to the 
amides  of methacry l i c  acid goes in a wel l -def ined manner  with the fo rmat ion  of only one i s o m e r  (I) 
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TABLE 1. NMR Spectra  and Ratio of (B) and (A) I so m er s  

Chemical shift, ppm Spin-spin reefs,% _ _ _  

X (a) H . (c) (d) / coupling con- 
GH8 (b) 2 dS ScH,SCH2CttzCIcH,CI ] stant, Hz / (B) (A) 

N NCsH5 

I~HCH2CsH~ 

,OH 

~C1 

OCHa ( a )  

OCH3 (b) 
Nitrile 

1,88 

1,73 

1.9t 

1,94 

1,32 

1,99 

3,08 3,28 

3,02 3,16 

3,19 3,32 

3,33 

3,01 3,23 

3,i5 

Z,85 

2,76 

3,25 

3,04 

2,82 

3,04 

 ,52 
3,50 

3,59 

3,70 

3,60 

3,53 

d., b = t3,1 
Jr, d =  7,7 
dab = t 3 , t  
Jc[d -- 7,7 
Ya, ~ = 14,5 
de, d = 6,8 
Yc, d = 7,8 

100 
t00 
100 

100 
81 

t00 
96 

100 
100 
76 
67 
67 

19 

4 

24 
33 
33 

TABLE 2. NMR Spectra  and Ratio of (A) and (B) I somers  

X 
CH~ 

Chemical shih, ppm 

NHC6H~ 

~HCH-~Cd% 

OH 

C1 

OCHa 

Ni~ile 

(a) H~clcl 
(b) H 

3,65 3,96 t,60 

1.53 , 3.56 4,02 

t,59 3,53 3,96 

1,73 13,72 4,09 
I 

I 

t,56 ] 3,54 3,87 
I 

1,70 ] 3,60 3,99 
i 

SnHzCHoCI 
(c) (d) 

SC~I~ CH~G1 

2,88 

2,86 

$,02 

2,99 

2, 96 

3,t7 

3,48 

3 ,~  

3,58 

3,7t 

4,01 

3,76 

Spin- spin 

coupling con- i 
stant, Hz 

ga, b = t 1 , 1  
gr = 7,7 
Ja,~= t i , i  
Jc, d = 7,7 
d.,~ = i t , 1  
Yc, a = 17, 7 
Ja, b ~  7,7 Je, d 

I Ratio of iso- 
n]er s, ~0 

(I3) (A) 

t00 
96 4 

24 76 
15 85 
73 27 
60 40 
58 42 
27 73 * 
45 55 

100 
I00 

* The amount of unreacted starting material was 16%. 

CHa CH~ CH~ 
ec'SCt 1 Rearrangement l 

CH,~=C--CONRR'---~ C~4a--C--CONRR' * C}I~--C--CONRR~ 
I I l [ 

C1 SW' (I) SR" C1 (11) 
R"=CH~, CH2CH~C1, C6H~ 

The obta ined  a m i d e s  a r e  c r y s t a l l i n e  compounds ;  they  were  a l l  i so la ted  in  the p u r e  s ta te .  However ,  in  
the  c a s e  of m e t h y l -  and ~ - c h l o r o e t h y l s u l f e n y l  ch lo r ide ,  when s t o r e d  unde r  n o r m a l  condi t ions ,  depend ing  on 
the c h a r a c t e r  of the  amide ,  t hey  e i t h e r  i s o m e r i z e d  a t  v a r i a b l e  speeds  o r e i s e  d id  no t  i s o m e r i z e  to  compounds  
of the  (B) type (ID. I s o m e r i z a t i o n  was  no t  o b s e r v e d  a f t e r  s t o r a g e  for  a y e a r  in  the ca se  w he r e  R" = CGH 5. 
The s a m e  su l feny l  c h l o r i d e s  add with much  g r e a t e r  d i f f i cu l ty  to the  n i t r i l e  of m e t h a c r y l i c  acid ,  and even  
in  the  ca se  of the mos t  r e a c t i v e  m e t h y l s u l f e n y l  ch lo r ide  the  addi t ion  is  ended only  a f t e r  5 days  at ~20~ 
The s t ab le  adducts  C1CH2C(CH3)SRCN (III) a r e  f o r m e d  h e r e .  The addi t ion  of the  su l feny l  c h l o r i d e s  to m e t h -  
a c r y l i c  acid was  s tud ied  in  g r e a t e s t  de ta i l .  The NMR s p e c t r a  of the r e a c t i o n  m a s s  d i s c l o s e d  tha t  a m i x t u r e  

of i s o m e r s  of the fo l lowing compos i t i on  is  f o r m e d  i m m e d i a t e l y  

CHa 

CHz=C--COOH ' 

CH8 
I 

-- ._. ,  CH2--C--COOH (IV) 80--90% (A) 

/CH~ 

~----~CH2--C--COOH (V) 10--20% (B) 
I i 
SR C1 
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TABLE 3. NMR Spect ra  and Ratio of I s o m e r s  C1CH2CCH3(SR)COX 
(A') and RSCH2-CCH~(C1)COX (B') 

CHa 

CHa 

CHa 

C6H5 

Cell5 

C6H5 

CH3 

C6H5 

Chemical shift, ppm 

N HC6H5 

OH 

OCH3 

NHC6H5 

OH 

Nitrile 

OCH~ 

CHs 

1,55 

i ,59 

1,52 

i,59 

t,62 

i ,57 

t,63 

SCHa 

2,04 

2,22 

2,08 

2,3t 

(a) t t  
CC1 

(b) H 

3,69 4,0i 

3,54 4,06 

3,55 4,0t 

3,58 3,89 

3,59 3,93 

3,44 3,55 

3,55 3,85 

Spin-spin 
coupling 
constant, Hz 

R a t i o  of iso- 
1Tiers, 07o 

(B') (A') 

]a, b = i 2  l 

Ja, 5 = i 2  

Ja,  b = t0,3 

Ja,  b = tl, I 

t00 

89 
59 
61 
72 
59 
59 

to(t 
t00) 
6~ 
67 

100 
100 
t00 
t00 
70 

In the case  ofphenylsulfenyl  chlor ide the adduct, which was obtained as an oil, on the bas i s  of the NMR 
s p e c t r a  contained approx imate ly  equal amounts of the (A) and (B) i s o m e r s .  After  t h ree  r ec rys t a l l i za t ions  
f rom pe t ro l eum e ther  the ra t io  of the (]3) : (A) i s o m e r s  was 1 : 2, and this  r a t io  r ema ined  constant fo r  a long 
t ime.  In the case  of ~-chloroethylsul fenyl  chloride only the acid (V, R = CH2CH2C1) was isolated in the pure  
s ta te  for  the mix ture  of adducts (A) and (B). 

The addition of ~-chloroethylsul fenyl  chloride to methyl  methacry la te ,  X- -OCH 3 in CC14 gave, within 
10 rain af ter  mixing the reac tan t s ,  74% of the methyl  e s t e r  o f /3 -ch loro-~  - (~-chloroe thyl th io) i sobutyr ic  
acid (VI), 26% of the methyl  e s t e r  of ~ -ch lo ro-~- (~-ch lo roe thy l th io ) i sobu tyr ic  acid (VII), and 27% of the 
s ta r t ing  methyl  methacry la te .  The ra t io  of the adducts r emained  constant  for  an hour,  and only a de-  
c r e a s e  in the amount of the s ta r t ing  e s t e r  to 16% was observed.  The ra t io  of the  i s o m e r s  r ema ined  p r a c -  
t ica l ly  constant  when s tored  for  two days  and when disti l led.  Only af ter  approx imate ly  th ree  months did 
the ra t io  of the i s o m e r s  become nea r l y  equal (45-55%) 

CHa 
i 

CH2=C~COX 

----, CH2_C[_COX 
i I 
Cl SCH2CH~CI 

CICHzCH~SCI 

74% (YI) X=OCHa 

CHa 

C I Ha--C--COX 

-----* SCH2CH~C1 26% (VII) X=OCHa 
(viii) X=Cl 

The same  p ic ture  was also obse rved  in the case  of the addition of methylsulfenyl  chlor ide.  The ad-  
dition of CISCH2CH2CI to methacry loy l  chloride goes much more  slowly and is ended only a f t e r  two days,  
in which connection the ra t io  of the i s o m e r s  always r ema ins  constant,  with a p redominance  of the (VIII) 
i s o m e r s  (60%). 

In o rder  to synthesize  compounds of the (]3) type we used ~ -ch lo ro -~ -me thy l -~ -p rop io th io l ac tone ,  
with a fixed posi t ion of the  sul fur  and chlorine a toms.  The synthesis  was accompl ished  by  the following 
s e r i e s  of t r ans fo rma t ions  shown in Scheme 1. ~-Chloro-f i - ( f i -ehloroethyl th io) isobutyr ic  acid (V) and i ts  
amides  (ll) had been obtained p r ev ious ly  [I]. The methyl  e s t e r  of ~-eh loro-~- (~-ch loroe thy l th io) i sobutyr ic  
acid {VII) is eas i ly  fo rmed  by the reac t ion  of acid chloride (Vm) with methanol  in the p r e s e n c e  of t r i e thy l -  
amine.  All of the compounds of this  type a r e  quite s table  under o rd ina ry  conditions. 

However,  when acid chloride (VIII) was heated with methanol at 60 ~ a mix tu re  of i s o m e r s  was ob- 
tained, which r ep re sen ted  76% of (VII) and 24% of the methyl  e s t e r  of f i -ch loro-~- (~-ch loroe thy l th io)  i sobutyr -  
ic acid (VI). The p r epa ra t i on  of the ni t r i le  of ~-chloro-f l - (~-chloroethyl th io)  i sobutyr ic  acid (XIII) f rom 
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CH~ CH3 CH3 
I 1 I ~OH 

CH~--C--C1 C h  CH2-:-C--COC1 CH~--C--COC1 --, (V) 
I l > I I CH,=GH~ S / ~ - - ,  N H R R '  S--CO SCl Cl CI ~ (II) 

HOCH,~ 
\CH~--CH2--CI ~ - ,  (Vll) 

KA H~0 (VIII) 

t 
/,wr  oo. / t 

(IX) (x) 

Scheme 1 

the corresponding amide using P2Os also led to the formation of a mixture of i somers  in the following p r o -  
port ions - 67% of (XIID and 33% of the ni tr i le  of ~-chloro-~-(~-chloroe thyl th io) i sobutyr ic  acid (XIV) 

CH8 
I 

CH~--C--CN 

s / \ e l  

CH2--C--CONH2i I CH2--CH2CI 
/ P~06 

CI--CH2--C--CN \CH~--CH~CI I \ 
S 

/ 
CI--CH~CH3 

(-XHI)~ 67% 

(XIV) 33% 

In these cases  the elevated t empera tu re  and acid catalysis  could be the reason  for the i somer iza t ion  
of the i somers ,  which are  quite stable under o rd inary  conditions. 

F r o m  what has been said it follows that in our case the addition of the same sulfenyl chloride to 
methacryl ic  acid and its der ivat ives  goes in a var iable  manner  and their  subsequent behavior  is also dif- 
ferent .  The addition is easiest  to the amides,  more  slowly to the acid, and then to the es te r  and acid 
chloride.  The ni tr i le  of methaeryl ic  acid reac t s  with the grea tes t  difficulty. Of the compounds obtained 
in this manner  the most  stable is the nitr i le of the a -a lk th io-p-ch loro isobutyr ic  acid, which does not i som-  
er ize  under ord inary  conditions. The least  stable a re  the amides of the a -a lk th io-p-ch loro isobutyr ic  
acid, which, depending on the substituent attached to the nitrogen, are  i somer ized  at room tempera ture ,  
e i ther  in CC14 solution or  as the pure compound, to the corresponding amides of the ~ - a l k t h i o - a - c h l o r o i s o -  
butyric acid. During the spontaneous t rans i t ion  of one i somer  to the other the i somer iza t ion  does not 
always go to completion. For  the acid and the methyl e s t e r  the equil ibrium is reached at a different con-  
centrat ion of the i somers :  73/27 for  the acid, and 45/55 for  the es ter .  

The format ion of onl:~ the ~ -phenyl th io-~-chloro  i somer  was observed when phenylsulfenyl chloride 
was added to the ni tr i le  and anilide of methacryl ic  acid. A mixture of i somers  is formed when the same 
sulfenyl chloride is added to methacryl ic  acid and its methyl es ter .  But in both cases  fur ther  i somer iza t ion  
is not observed under ord inary  conditions. 

As a result ,  the present  investigation co r robora t e s  the mechanism previous ly  proposed by Kharasch 
[3] for  the addition of sulfenyl chlor ides  to unsaturated sys tems  via the intermediate  cyclic episulfonium 
ion 

CH3 

. . . .  CH2--C--COX. 

[ RSCl |CHa--C--COX~ 
, . ,  _ J 
+ ~CHI--~--COX 
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It is en t i re ly  probable that the subsequent i somer iza t ion  of the ~-ch loro  sulfides p roceeds  via the 
same in termediate  ion. The fact that the more  stable pure  i somers  of the (B) type were  available to us 
g rea t ly  faci l i tated a study of this fa i r ly  complex problem.  

E X P E R I M E N T A L  M E T H O D  

Methyl Es t e r  of ~-Chloro-~-(~-chloroethyl th io) isobutyr ic  Acid (VII). To 20 g of (VIII) in 150 ml of 
absolute e ther ,  with cooling in ice water,  were  added in drops 3.4 ml of absolute methanol in 20 ml of ab- 
solute e ther  and 12 ml of t r ie thylamine  in 30 rnl of absolute ether .  The t r ie thylamine hydrochlor ide  was 
f i l tered,  the solvent was removed  in vacuo , and the res idue was vacuum disti l led. We obtained (VII) in 
89% yield, bp 110 ~ (5 mm);n~1.5040;d~~ Found: C 35.75; H 4.95; Cl 30.73; S 13.19%; MR 54.40. 
C?H12C1202S. Calculated: C 36.10; H 5.15; C1 30.73; S 13.85%; MR 53.77 (Method a). 

To 20 g of (I), with s t i r r ing ,  was added 30 ml of absolute methanol, in which connection the evolution 
of heat was observed.  The mixture  was heated under reflux for 2 h at 60 ~ af te r  which the excess  methanol 
was vacuum disti l led.  We obtained a mixture  of (VII) and (VI) (74 and 26%, respect ively)  in 95% yield, bp 
105 ~ (4 ram) (Method b). 

To 20 g of methyl methacry la te  in 50 ml of anhydrous CHC13 at - 2 0  ~ was added in drops 26.2 g of 
C1CH2CH2SC1 in 50 ml of anhydrous CHC13. The mixture  was allowed to stand overnight,  the solvent was 
vacuum disti l led, and the res idue  was dist i l led.  We obtained a mixture  of (VI) and (VII) (74 and 26%, r e -  
spectively) in 72% yield, lap 85-86 ~ (1 ram); n~ 1.5070; d 2~ 1.2888. Found: C 35.45; H 5.11; C1 31.15; S 
13.94%; MR 53.34. C7H12C1202S. Calculated: C 36.10; H 5.15; C1 30.73; S 13.83%; MR 53.77. 

Ni t r i les  of ~-Chloro-~-( / / -chloroethyl thio)  (Kill) and ~-Chloro-~-(~-chloroe thyl th io) i sobutyr ie  Acid 
(XIV). To 16 g of (i) in 50 ml of anhydrous CHC13 at - 2 0  ~ was added in drops 2.3 g of NH 3 in 40 ml of an- 
hydrous CHCI~, a f te r  which the mixture  was allowed to stand at room t empera tu re  for  3 h. The NH4C1 was 
f i l tered (98%), the solvent was removed  in vacuo, and to the res idue was added 13 g of P205. The mixture  
was heated, with the simultaneous vacuum dist i l lat ion of the mixed ni t r i les  (XIID and (XIV) in a r e s p e c -  
t ive ra t io  of 2 : 1; yield 67%, bp 150 ~ (24 mm); n~ 1.5203; d2~ Found: C36.75; H4.51; C134.88; S 16.88% 
MR 47.96. C6HgC12NS. Calculated: C 36.36; H 4.54; C1 35.86; S 16.16%; MR 47.33. 

Nitr i le  of 6 -Ch lo ro -~ -~-ch lo roe thy l th io ) i sobu ty r i c  Acid (XIV). To 3.3 g of methacry loni t r i le  in 30 
ml of anhydrous CHC13 was added 6.45 g of C1CH2CH2SC1 in 30 ml of CHC13 and the mixture  was allowed to 
stand until co lor less  (5 days). The solvent was vacuum disti l led, and the res idue  was disti l led. We ob- 
tained (XIV) in 73% yield, bp 96-97 ~ (4 mm); n~ 1.511; d42~ 1.2856. Found: C 35.74; H 4.49; C1 36.37%; MR 
46.82. C6HgC12NS. Calculated: C 36.36; H 4.54; C1 35.86%; MR 47.33. 

Nitr i le  of /3-Chloro-~-phenyl th io isobutyr ic  Acid. The ni t r i le  was obtained in the same manner  as 
(XIV) in 90% yield, bp 106-107 ~ (4 ram); n~ 1.5796; d2~ Found: C 56.56; H 4.67; Cl 16.65%; MR 58.65. 
C10Hi0C1NS. Calculated: C 56.73; H 4.72; C1 16.78%; MR 57.33. 

Nitr i le  o f /3 -Chloro-a -methyl th io i sobutyr ic  Acid. To 1.88 g of (CH3S)2 in 8 ml of anhydrous CHC13 was 
added 2.72 g of SO2C12 and the mixture  was cooled to room tempera tu re .  The reac t ion  mixture  was then 
added to 2.68 g of methacry loni t r i le  and the resul tant  mixture  was allowed to stand overnight.  The solvent 
was vacuum dist i l led and the res idue  was dist i l led.  The yield of product  was 78%, bp 54-55 ~ (3 mm); n~ 
1.4956; d 2~ 1.1518. Found: C 39.45; H 5.37; C1 22.43; N 9.13; S 20.60%; MR 37.85. CsHsC1NS. Calculated: 
C 40.13; H 5.35; C1 23.74; N 9.36; S 21.40%; MR 37.85. 

Acid Chlorides of ~-Chloro-~- ( f i -ch loroe thy l th io ) -andc~-Chloro-~-~-ch loroe thy l th io ) i sobutyr ic  Acid. 
To 10.4 g of methacryloyl chloride in 30 ml of anhydrous CHCI 3 was added 13.1 g of CICH2CH2SCI in 20 ml 
of CHCI 3 and the mixture was allowed to stand for two days. The solvens was vacuum distilled, and the 
residue was distilled. We obtained a mix, re of the acid chlorides in a 1 : 1 ratio, yield 61%, bp 110-112 ~ 
(4 mm); n~ 1.5251; d 2~ 1.3601. Found: C 30.28; H 4.09; CI 43.44%; MR 52.94. C9H9C13OS. Calculated: C 
30.57; H 3.82; C1 45.22%; MR 52.34. 

Benzylamide of ~-Methylthio-~-ehloroisobutyric Acid. The benzylamide was obtained in a similar 
manner from CH3SCI and the benzylamide of methacrylic acid in 44% yield, nap 48-50 ~ (after repeated 
recrystallization from petroleum ether). Found: C 56.24; H 6.18; C1 13.95; N 5.24; S 12.56%. CI2HI6CINOS. 
Calculated: C 52.92; H 6.21; CI 13.78; N 5.43; S 12.42%. 
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Benzylamide of c~-Phenylthio-f i-chloroisobutyric  Acid. The benzylamide  was obtained in a s i m i l a r  
manne r  f rom C6HsSC1 and the benzylamide  of me thac ry l i c  acid in 34% yield,  mp 64-66 ~ (from pe t ro leum 
ether) .  Found: C 64.11; H 5.76; C1 11.16; N 4.74; S 9.99%. C~TH18C1NOS. Calculated: C 63.95; H 5.64; C1 
11.12; N 4.38; S 10.03%. 

Acid Chloride of a ,  a , - D i c h l o r o - ~ f i ' - d i t h i o d i i s o b u t y r i c  Acid. To 0.05 mole  of (IX) was added 0.15 
mole  of SOCI. and the mix ture  was allowed to stand overnight,  a f t e r  which a cata lyt ic  amount of KC1 was 
added and the mLxture was heated at 75 ~ for  2 h. We obtained (X) in 71.5% yield, bp 120-125 ~ (0.02 mm).  
Found: C 27.73; H 2.74; C1 39.17; S 19.02%. C8H10C1402S 2. Calculated: C 27.90; H 2.90; C1 41.27; S 18.60%. 

Dianilide of a , a ' - D i c h l o r o - ~ , # ' - d i t h i o d i i s o b u t y r i c  Acid (X-g). To 0.01 mole  of (X) in 50 ml  of abso -  
lute e the r  at - 2 0  ~ was added in d rops  0.04 mole  of f r e sh ly  dis t i l led C6HsNH 2 in 50 ml  of absolute e ther ,  and 
the mix tu re  was allowed to stand at r o o m  t e m p e r a t u r e  for  2 h. The aniline hydrochlor ide  was f i l te red,  and 
the e ther  was vacuum dist i l led.  The res idue  was d isso lved  in pe t ro l eum e ther  and r e c r y s t a l l i z e d  at - 5 0  ~ 
We obtained (XID in 57% yield, mp 108-110 ~ ( f rom benzene).  Found: C 52.79; H 4.80; C1 15.81; N 5.78; S 
14.2t%. C20H22C12N2O2S 2. Calculated: C 52.51; H 4.81; C1 15.53; N 6,12; S 14.00%. 

Methyl E s t e r  of a , a ' - D i c h l o r o - ~ , ~ ' - d i t h i e d i i s o b u t y r i c  Acid (XI). With cooling, to 8.6 g (X) was 
added 8 ml  of absolute methanol .  The mix tu re  was heated on the wa te r  bath for  1 h. We obtained (XI), bp 
t48 ~ (0.04 mm).  Found: C 36.29; H 4.88; C1 19.77; S 18.50%. C1~I~6C1204S 2. Calculated:  C 35.82; H 4.77; 
CI 21.1 9; S 19.10%. 

Ethyl E s t e r  of p - C h l o r o - a - ( ~ - c h l o r o e t h y l t h i o ) i s o b u t y r y l - D L - v a l i n e .  To 1.0 g of the ethyl e s t e r  of 
m e t h a c r y l y l - D L - v a l i n e  in 10 ml  of anhydrous CHC13 was added 0.41 g of C1CH2CH2SC1 in 10 ml  of CHCI3, 
and the mix tu re  was allowed to stand overnight .  The solvent was vacuum dist i l led,  and the res idua l  oil 
was d isso lved  in pe t ro l eum e ther  andp laced  inthe r e f r i g e r a t o r  overnight.  The solvent was decanted.  We 
obtained the e s t e r  in 70% yield. Found: C 46.72; H 6.88; N 3.77%. C13H2~C12NO 3. Calculated: C 45.34; H 
6.68; N 4.07%. 

Ethyl E s t e r  of ~ -Ch lo ro -a - (~ -ch lo roe thy l th io ) i sobu ty ry l -DL-pheny la l an ine .  Obtained in a s i m i l a r  
manne r  in 72% yield. Found: C 51.51; H 5.94; N 3.67%. Cl?H23C12NO3S. Calculated:  C 52.04;H 5.87; N 
3.57%. 

C O N C L U S I O N S  

i .  Sulfenyl ch lor ides  add to me thac ry l i c  acid and its de r iva t ives  p r e f e r en t i a l l y  with the fo rma t ion  of 
the ~ -ch lo ro -~ -a lk th io  de r iva t ives  of i sobutyr ic  acid. 

2. In o rde r  to com pa re  the p r o p e r t i e s  the i somer i c  ~-chloro-~-(B-chloroe thyl th io)  de r iva t ives  of i so -  
butyr ic  acid were  obtained by the c leavage  of ~ - c h l o r o - ~ - m e t h y l - ~ - p r o p i o t h i o l a c t o n e .  

3. Of the obtained ~ - c h l o r o - ~ - a l k t h i o  de r iva t ives  of i sobutyr ic  acid, the e s t e r s  and amides  a r e  un- 
s table  compounds and i s o m e r i z e  under  o rd ina ry  conditions to the cor responding  ~ - c h l o r 0 - ~ - a l k t h i o  d e r i v a -  
t ives  of i sobutyr ic  acid. The n i t r f les  of the ~ - c h l o r o - ~ - a l k t h i o i s o b u t y r i c  acid a r e  s table  under  o rd ina ry  
conditions.  

4. I s o m e r i z a t i o n  of the ~ - c h l o r o - ~ - p h e n y l t h i o  de r iva t ives  of i sobutyr ic  acid was not observed .  
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