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In the p resen t  communica t ion  we studied the chlorinat ion of the 2-(acetyl thio)propionic  and 1 - c h l o r o -  
propionic acids ,  and a l so  their  e s t e r s ,  amides  and ac id  chlor ides ,  with chlor ine and SO2C12. 

Severa l  competing reac t ions  a r e  rea l ized  s imul taneous ly  when 2-(acetyl thio)propionic  acid, its e s t e r  
and i ts  acid chloride (I)-(III) a r e  chlorinated with SO2C12: chlorinat ion to the cor responding  sulfenyl chlo-  
r ide  (IV)-(VI), subsequent  reac t ion  of the sulfenyl chloride with the s ta r t ing  compound to give the disulfide 
(VII)-(IX), and convers ion  of the la t ter  to the s a m e  sulfenyl chloride (IV)-(VI). Under identical  conditions, 
the 2-(acetyl thio)propionic  acid de r iva t ives  a lso  r eac t  with 2-chlorosul fenylpropionic  acid de r iva t ives  just 
as  eas i ly  as  with SO2C12. The in te rmedia te ly  fo rmed  disulfides (VII)-(IX) could be isolated during reac t ion  
with 2-(acetyl thio)propionic  acid (I) and its e s t e r  (II), but in the la t ter  case  only by reducing the reac t ion  
t ime.  The ease  with which the CH3CO-S bond is c leaved by SO2C12 depends on the e l ec t ron -accep to r  prop-  
e r t i e s  of the subst i tuents  at tached to the carbonyl  carbon. The methyl  e s t e r  (II) r e ac t s  mos t  easi ly ,  while 
the reac t ion  of the acid chlor ide is not iceably more  difficult (Table 1). 

Different  r e su l t s  were  obtained in the reac t ions  of (I) and (II) with chlorine.  In this case  the c leavage 
of the CH3CO-S bond is accompanied  by chlorinat ion in the 2-posi t ion even with a 1 : 1 ra t io  of the reac tants .  
This is explained by the in te rmedia te  fo rmat ion  of the t r ieh lor ide  and its subsequent  decomposi t ion in the 
same  manner  as was observed  previous ly  [4, 5]: 

- - 3 0  o 

CH3COSCH2CH2COX + 2C12 --CH,COC~ * [C13SCH~CH2COX] -~c~" C1SCH(C1)CH~COX 

In con t ras t  to 2-acetyl th iopropionic  acid, the p resence  of chlor ine in 2 - ace ty l t h io - l - ch lo rop rop ion i c  
acid (XII) and its de r iva t ives  (XIII)-(XV) not only makes  the CH3CG-S bond m o r e  stable,  but it a lso  not ice-  
ably pass iva te s  the formed sulfenyl chlorides.  At the s ame  t ime,  the effect  of changes in the carboxyl  
group r ema ins  the s ame  as  in the case  of compounds (I)-(III). Thus, d imethylamide  (XV) r eac t s  mos t  eas i ly  
with SO2C12, while the acid chloride (XIII) r e ac t s  with the g rea t e s t  difficulty (see Table 1). It should be 
mentioned that dilution slows up the chlorinat ion markedly .  In genera l ,  the reac t ion  of acid chloride (XIII) 
with SO2C12 does not go in a solvent.  

On the bas i s  of the obtained r e su l t s  it is possible  to compose  the following o rde r  for  the reac t iv i ty  
of 1 -ch loro-2- (ace ty l th io)propion ic  acid der iva t ives :  d imethylamide > e s t e r  > acid > acid chloride. As was 
to be expected, when chlorine,  which is a s t ronge r  e lec t rophi le  than $02C12, is used the c leavage of (XII)- 
(XV) proceeds  much m o r e  eas i ly ,  with the fo rmat ion  of the s ame  sulfenyl chlor ides  (see Table 1). 

A fur ther  study of the acid chlor ides  of the 2-chlorosul fenylpropionic  acids disclosed that their  r e a c -  
tion with excess  liquid H2S in an iner t  gas s t r e a m  at - 7 8  ~ is accompanied  by the fo rmat ion  of in te rmedia te  
hydrodisulf ides ,  which then spontaneously undergo cycl izat ion with the l ibera t ion  of HC1. The previous ly  
unavailable 1 ,2-d i th io lan-3-ones  (XX) and (XXI) were  obtained in this manner :  

I t �9 - ~ 7 "  s...s/CO sol coc1 [ \SH OC1 

R = Cl (XX); I-I (XXI) 
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E X P E R I M E N T A L  

All of the expe r imen t s  were  run in a ni t rogen a tmosphe re  using absolute  solvents .  The NMR spec t ra  
we re  taken on a P e r k i n - E l m e r  R-12 ins t rument  (60 MHz), using HMDS as  the internal  s tandard.  

Acid Chloride of 1-Chloro-2- (ace ty l th io)propionic  Acid (XIII). To 22.65 g of 1 -ch lo ro -2 - (ace ty l th io ) -  
propionic acid (XII) was added 25.90 g of PCl~ in smal l  port ions.  Frac t iona l  dist i l lat ion gave 19.85 g (81%) 
of (XIII), bp 78 ~ (2 mm);  n~ 1.5105; d~ ~ 1.413. NMR spec t rum (6, ppm): 2.41 (singlet) (COCH3); 3.46 (dou- 
blet) with J 7.1 Hz ((CH2)2); 4.55 (triplet) with J 7.1 Hz (CH). Found: C 30.55; H 3.14; S 16.36; C1 35.40%; 
MR 42.60. C5H602SC12. Calculated: C 29.90; H 2.99; S 15.99; C1 35.29%; MR 43.01. 

Acid Chloride of 2-(Acetyl thio)propionic Acid (III). In a s im i l a r  manner ,  (III) was obtained in 70~c 
yield f r o m  PC15 and 2-(acetyl thio)propionic  acid (I), bp 61-620 (2 ram); n~ 1.4984; d~ ~ 1.264. NMR spec -  
t rum: 2.36 (singlet) (COCH3); 3.19 ppm (multiplet) (CH2CH2). Found: C 36.08; H 4.04; S 19.17; C1 21.21%; 
MR 36.36. C5H702SCI. Calculated: C 36.21; H 4.24; S 19.20; C1 21.32~c; MR 38.15. 

The chlor inat ion was run with an equimolar  ra t io  of the reac tan t s  in a solvent  (CC14, CH2CI2) , or 
without a solvent.  At the end of reac t ion  the solvent was disti l led off, and the res idue  was f rac t iona l ly  
disti l led (see Table 1). 

4 - C h l o r o - l , 2 - d i t h i o l a n - 3 - o n e  (XX). To 3 ml  of liquid H2S at - 7 8  ~ was added in drops  a solution of 
4.48 g of the acid chlor ide of 1 -ch lo ro-2-ch lo rosu l feny lprop ion ic  acid (XVI) in 50 ml  of CH2C12, cooled 
to - 6 0  ~ . The orange color  d isappeared .  The t e m p e r a t u r e  of the mix tu re  was brought  up to room t e m -  
pe ra tu re  and then the mix tu re  was f rac t ional ly  disti l led.  We obtained 1.6 g (45%) of (XX), bp 78 ~ (3 ram); 
n~ 1.6343; uCO 1710 cm -l. NMR spec t rum:  3.50 (multiplet) (CH2) and 4.65 ppm (multiplet) (CH). Found: 
C 23.41; H 2.01; S 39.98; C1 22.72~. C3H3OS2C1. Calculated: C 23.28; H 1.94; S 41.38; C1 22.99%. 

1 ,1-Di thiolan-3-one ' (XXI). In a s i m i l a r  manner ,  f r o m  the acid chloride of 2-chlorosul fenylpropionic  
acid (VI) was obtained (XXI) as a yellow oily substance,  which readi ly  po lymer ized  when s tored or 
distil led: uCO 1720 cm -1. NMR spec t rum:  mult iplet  of AA'BB'  s y s t e m  with 61(CH2) 2.83 ppm, b2(CIt2) 
3.33 ppm, and J1,2 6 Hz. Found: C 29.58; H 3.32; S 51.96%. C3H4OS 2. Calculated: C 29.97; H 3.35; 
S 53.35%. 

C O N C L U S I O N S  

1. A new method was found for  the p repara t ion  of 2-ch lorosul fenylcarboxyl ic  acids by the ch lor ina-  
tion of 2- (ace ty l th io)carboxyl ic  acids and their  der iva t ives .  

2. The s tabi l i ty  of the S-ace ty l  bond is de te rmined  by the e l ec t ron -accep to r  effect  of the substi tuents.  

3. 1 ,2-Di th io lan-3-one  and 4 - c h l o r o - l , 2 - t h i o l a n - 3 - o n e  were  obtained. 

1. 
2. 
3. 
4. 
5. 
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