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The kinetic and s te reochemica l  data on the addition of sulfenyl chlor ides  to olefins make it possible 
to assume the formation of the intermediate  episulfonium ion (I) in these reac t ions .  As a rule,  a mixture  
of adducts {II) and {III) is formed here ,  which is composed of an unstable i somer ,  the formation of which 
can be controlled,  and a thermodynamical ly  stable i somer  [1] 
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The initial rat io of the i somer ic  adducts (II) and (III) is affected by the nucleophilicity of the olefin, the 
e lectrophi l ic i ty  of the sulfenyl chloride,  the cha rac te r  of the halogen in the sulfenyl halide, s ter ic  factors ,  
polar i ty  of the solvent, and the react ion t empera tu re .  The equil ibrium is approached via the same in te r -  
mediate  episulfoninm ion (I) when varying the conditions for t ransi t ion of the unstable i somer  (iI) to the the r -  
modynamical ly stable (III). The episulfonium ion (I) also takes par t  in the nucleophilic rep lacement  of the 
chlor ine in f l-chloro thioethers ,  and the formation of the corresponding mixture  of i somers  is possible in 
the case  of unsymmetr ica l  s tart ing compounds of the (H) or (HI) type.  Thus, the acetolysis  of a mixture  [2] 
of the adducts C1CH2-CH(SCH3)CH 3 and CH3SCH2CHC1CH 3 (10 : 90) in which equil ibrium had not yet  been 
achieved, as well as the acetolysis  of a mixture  in which equil ibrium had become established (90 : 10), leads 
to an initial nonequil ibrium mixture  of the i somer ic  f i-acetoxy th ioethers .  

Consequently, the step determining the ra te  of the reaction,  is the formation of the intermediate  epi- 
sulfonium ion (I), and in the kinet ical ly control lable adduct (H) the nucleophilic replacement  of chlorine 
should occur more  rapidly than in the thermodynamical ly  stable adduet (iII). 

The hydrolysis  of some i somer ic  f l -chloro thioethers  was studied in the present  paper .  The unstable 
anilide of f l -chloro-c~-methylmercaptoisobutyr ic  acid (IV) was obtained previously  [3] by the addition of 
methylsulfenyl chloride to the anilide of methacryl ic  acid. The thermodynamical ly  stable anilide of o~- 
ch lo ro - f l -me thy lmercap to i sobu ty r i c  acid (V) was obtained by the i someriza t ion of (IV), by heating in CHC13 
in the p resence  of t r aces  of H2SO r Based on the data of the NMR spectrum, it contained 5-7% of i somer  
(IV), which could possibly be the es tabl ished equil ibrium. The r e v e r s e  i someriza t ion of (V) to (IV) was not 
observed under the studied conditions. 

The hydrolysis  of both anilides (IV) and (V) in aqueous dioxane, under the same conditions, gave the 
same mixture  of the i somer ic  anilides of f l -hydroxy-  ~-methyl thio-  (VI) and ce-hydroxy-f l -methyl th io iso-  
butyric  acid (VII) in equal proport ions 
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In the NMR s p e c t r u m  of the hydro lys i s  products  a r e  dist inct ly p r e sen t  two quadruple ts  of two methyl -  
ene groups,  at 3.68 and 3.83 ppm, J = 12 Hz (VI), and at 2.64 and 3.06 ppm, J = 14 Hz (VII). Based on the 
in tensi t ies  of the s ignals  and the integrat ion,  the ra t io  of the i s o m e r s  is equal to 1 : 1. The s t ruc tu re  of 
i s o m e r  (VI) as being a - h y d r o x y - f l - m e t h y l t h i o i s o b u t y r i c  acid, and of i s o m e r  (VII) as being f i - hyd roxy -  a -  
me thy lmercap to i sobu ty r i c  acid, was ass igned  on the bas i s  of the g r e a t e r  shift of the proton downfield under 
the influence of the oxygen a tom than under  the influence of the sulfur  a tom.  A study of the hydro lys i s  r a t e  
of anil ides (IV) and (V) in aqueous dioxane disc losed that actual ly  the hydro lys i s  ra te  of the unstable anilide 
(IV) g rea t ly  exceeds  the hydro lys i s  ra te  of the s table  i s o m e r  (V) ( k l v / k v  ~ 10). 

Together  with the fo rmat ion  of (VI) and (VII), the par t ia l  i somer iza t ion  of (VI) to (V) was observed  
when the hydro lys i s  was followed by  means  of the NMR spec t r a .  As a resu l t ,  when (IV) is hydrolyzed in 
aqueous dioxane the in te rmedia te ly  fo rmed  episulfonium ion (I), due to an insufficient concentra t ion of OH- 
anion, despi te  the la rge  excess  of water ,  is s tabi l ized by hydrolys is  not only in (VI) and (VII), but a lso  in the 
s table  i s o m e r  (V). 

E X P E R I M E N T A L  

Anilide of ~ - C h l o r o - f i - m e t h y l t h i o i s o b u t y r i c  Acid (V). To 3.85 g of the anilide of a -me thy l th io - /~ -  
ch loro isobutyr ic  acid {IV) in 30 ml  of dry  CHC13 was added one drop of cone. H2SO 4, and the mix ture  was 
heated in a f lask under ref lux at 65~ for 35 h. The solvent was vacuum disti l led,  while the res idue  was 
dissolved in boiling pe t ro l eum ether  and al lowed to stand in the r e f r i g e r a t o r .  A smal l  amount of c r y s t a l s  
deposi ted a f t e r  7 days .  Frac t iona l  c rys ta l l i za t ion  f r o m  pe t ro l eum ether  gave (V) in 16% yield; nap 38-39~ 
Based  on the N'MR s p e c t r u m  it contains 5-7% of the s ta r t ing  i somer  (IV). Found: C 54.30; H 5.56%. CllH14 
�9 C1NOS. Calculated: C 54.21; H 5.75%. 

Hydrolys is  of Anilide of ~ - M e t h y l t h i o - ~ - c h l o r o i s o b u t y r i c  Acid (IV). A solution of 2 g of (IV) in 25 
ml  of dioxane and 10 ml  of water  was heated in a f lask under reflux at 60-70~ for  8 h. The mixture  was 
ex t rac ted  with e ther  and with benzene,  and dr ied over  MgSO 4. The solvent was vacuum dist i l led.  We ob- 
tained a mix ture  of i s o m e r s  (VI) and (VII), 1 : 1 (based on the NMR spect rum),  as an oil in 68% yield.  Found: 
C 58.70; H 6.70%. CIIHI~NOES. Calculated: C 58.66; H 6.66%. 

Hydro lys i s  of Anilide of c~-Chloro- f l -methyl th io i sobutyr ic  Acid (V). The hydro lys i s  was run in a 
s i m i l a r  manner ,  with heating for  12 h. The s ame  mix tu re  of i s o m e r s  was obtained in 77% yield. Found: 
C 57.17; H 6.91%. CnHisNO2S. Calculated: C 58.66; H 6.66%. 

Study of the Hydro lys i s  Rate  of Anilides (IV) and (V). To a solution of 2.26 mM of the substance  in 1 
ml  of dioxane was added 11 ml  of 50% aqueous dioxane. The hydrolys is  was run at 40~ and the amount of 
f o rmed  HC1 was de te rmined  conductomet r ica l ly  [4]. 

C O N C L U S I O N S  

1. The anilide of f l - c h l o r o - ~ - m e t h y l t h i o i s o b u t y r i c  acid {IV), as well  as the anil ide of o~-chloro-fl-  
methyl th io isobutyr ie  acid (V), on hydro lys i s  f o r m s  a mix tu re  of the anil ides of the ~-  and f i-hydroxy acids 
in equal p ropor t ions ,  namely  1 : 1. 

2. P r e l i m i n a r y  data on the hydro lys i s  k inet ics  d isc losed  that the hydro lys i s  r a t e  of anilide (IV) is ap-  
p rox ima te ly  10 t imes  f a s t e r  than the hydro lys i s  r a t e  of anilide (V). 
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