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A method was developed fo r  the synthes is  of va r ious  5-subs t i tu ted  1 ,2 -d i t h io l an -3 -one  de r iva t ives  by the 
nueleophil ic  r e p l a c e m e n t  of  chlor ine  in the p rev ious ly  unknown 5 - c h l o r o - 1 , 2 - d i t h i o l a n - 3 - o n e s .  Two methods 
fo r  the synthes is  of  1 , 2 -d i t h i o l an -3 -ones  have  been desc r ibed  up to now: the condensat ion of the acid chlor ides  
of f l - ( ch lo rosu l feny l )ca rboxy l i c  acids with H2S in the p r e s e n c e  of a base  [3] and the eycl iza t ion  of the acid 
chlor ides  of f l - (ace ty ld i th io)carboxyl ic  acids in the p r e s e n c e  of a ca ta lys t .  However ,  only the unsa tura ted  5- 
m e t h y l - 1 , 2 - d i t h i o l e n - 3 - o n e  (II) is fo rmed  in high yield f r o m  the f i - ch lo ro - subs t i t u t ed  acid chlor ide  of  f l - ( a c e t y l -  
di thio)butyric  acid (I) in the p r e s e n c e  of ZnC12 [1]. I t  could be  a s sumed  that  the dehydrochlor ina t ion  is caused 
by the p r e s e n c e  of the ca ta lys t .  In o r d e r  to syn thes ize  the 5 - c h l o r o - 1 , 2 - d i t h i o l a n - 3 - o n e s  we studied the pos -  
s ibi l i ty  of  cycl iz ing acid chlor ide  (I) in the absence  of a ca ta lys t .  According  to the IR s p e c t r u m ,  in the r e a c -  
tion mix tu re ,  even at  20~ along with the s t a r t i ng  (I), a r e  p r e sen t  5 - c h l o r o - 5 - m e t h y l - l , 2 - d i t h i o l a n - 3 - o n e  
(III) and its dehydrochlor ina t ion  produc t  (II). Only (II) can  be isola ted a f t e r  vacuum-dis t i l l a t ion .  Consequent ly ,  
in o r d e r  to syn thes ize  5 -eh lo ro - subs t i t u t ed  1 , 2 - d i t h i o l a n - 3 - o n e s  the s t a r t i ng  compounds mus t  be devoid of p r o -  
tons in the a - p o s i t i o n .  
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We were  able to obtain the acid chlor ide  of a , f l - d i ch lo ro - f l - ( ch lo rosu l f eny l ) i sobu ty r i c  acid (IV) in high yield 
by the chlor inat ion of ~ - c h l o r o - a - m e t h y l - f l - p r o p i o t h i o l a c t o n e  under  s t r i c t l y  control led  conditions: 

Me Cl Me 
i/\ 2ch ccl, \ / ,~ "Ctt--C--CI + HCI] 

i--- Cl -20 o ,/  \ 8 - - %  0 c1s COOl 
(IV) 

However ,  even h e r e ,  along with (IV), a r e  fo rmed  the acid chlor ide  C1SCH2C(Me)(C1)COC1 (V) [4] and the 
products  of its f u r t h e r  chain chlor inat ion.  The condensat ion of (IV) with H2S in the p r e s e n c e  of EtsN leads to 
a mix tu re  of 4, 5 - d i c h l o r o - 4 - m e t h y l - 1 , 2 - d i t h i o l a n - 3 - o n e  (VI) and 4 - m e t h y l - i ,  2 -d i th io len-3-one  (VII) in a 4.4:1 
ra t io  and a yield of  at  l ea s t  20%. The undis t i l lable  r e s idue  apparen t ly  contains ma in ly  t r i su l f ides  (VIII). The 
fo rmat ion  of t r i su l f ides  f r o m  the e s t e r s  of  fl - ( ch lo rosu l feny l )ca rboxyl ic  acids and H2S was obse rved  in [5]. 

(IV) --Et~N.Hm [%2; 1 
Hss / \CoclJ 

; 
* See [1, 2] fo r  Communica t ions  1-5.  
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T A B L E  1. C o n s t a n t s  and  S p e c t r a  of Ob ta ined  C o m p o u n d s  

Compound Yield,% mp, ~ (p, mm Hg) nD(t ~ C) d4~O 

(IV) 9t 80-85 (3) t5340 (20) - 
(VI) 74 65 (2) t,60t5 (23) 1,57t0 
(IX) 48 105-110 (0,3) 1,5600 (20) 1,4830 

~, cm -1 ~, ppm 
Co mpound 

CO S--S CH 

(Iv) 

ivy) 

(ix) 

t790 

t7t5 485 

1745, t790 485 

Me MeCO 

2A6 s 
225 s 
i,79 s 
t,85 s* 
t,9 s 2,63 s 
2,1t s 

* Mixture of cis- and trans-lsomers (ratio) = Vs--V4 : %--V,), 

5,97 s 
6,03 s 
5A9 s 
5A5 s* 

5,55(distorted t) 
'7=2,7 Hz 

Et~N 1 (IV) 

1 --Et~N-HCI --HCI I 

r 1 o~ M~ 

A m o r e  e f f i c i e n t  s y n t h e s i s  of  (VI) p r o v e d  to  be  the  e y c l i z a t i o n  of the  ac id  c h l o r i d e  of  ~ ,  f i - d i c h l o r o - f l -  
( a c e t y l d i t h i o ) i s o b u t y r i c  a c i d  (IX), wh ich  was  ob t a ined  by  t r e a t i n g  (IV) wi th  t h i o l a c e t i c  a c i d .  In c o n t r a s t  to  t h e  
a l k y l - s u b s t i t u t e d  a n a l o g s  and the  m o n o c h l o r o  d e r i v a t i v e  (I), d i c h l o r i d e  (IX) is  s t a b l e  and can  be  v a c u u m - d i s -  
t i l l e d  wi thou t  c y c l i z a t i o n .  The  f i r s t  1 , 2 - d i t h i o l a n - 3 - o n e  wi th  an  e l e c t r o n - a c c e p t o r  s u b s t i t u e n t  in the  5 p o s i -  
t i o n ,  n a m e l y  d i t h i o l a n e  (VI), was  ob t a ined  b y  us in h igh  y i e l d  b y  the  c y c l i z a t i o n  of  {IX) in the  p r e s e n c e  of  ZnC12 
c a t a l y s t  on ly  u n d e r  d r a s t i c  c o n d i t i o n s  (at  140-150  ~ in c o n t r a s t  to  80-100 ~ [1]). 

c1 - Me 

•cSH \CH--(--C1 ZnCi~ 
(IV) _ ~ y -  / \ _.~cf ~ (vI) 

S COCI 
\ 

SAc 
(ix) 

The  c y c l i z a t i o n  i s  a c c o m p a n i e d  b y  the  d e c h l o r i n a t i o n  of (VI) to  (VII) when e i t h e r  the  t e m p e r a t u r e  o r  a m o u n t  of  
c a t a l y s t  is  i n c r e a s e d .  

The  c o n s t a n t s  and s p e c t r a  of  the  ob t a ined  c o m p o u n d s  a r e  g iven  in T a b l e  1. 

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

The PMR spectra were taken on a Perkin-Elmer R-12 spectrometer (60 MHz) in CCI 4 solution and using 

HMDS at the external standard. 

5 - M e t h y l - l , 2 - d i t h i o l e n - 3 - o n e  (K). The  r e a c t i o n  of  f i - c h l o r o - f i - ( c h l o r o s u l f e n y l ) b u t y r o y l  c h l o r i d e  wi th  
t h i o l a c e t i c  a c i d  a s  d e s c r i b e d  in [1], fo l lowed  b y  e v a c u a t i o n  of  the  m i x t u r e  at  20 ~ (10 ram) g i v e s  an o i l  t ha t  c o n -  
t a i n s  (II) (v, cm-1) :  1670 (CO), 1575 ( C = C )  and (III) [1710 (CO)],  a l o n g  wi th  the  m a i n  p r o d u c t ,  n a m e l y  a c i d  
c h l o r i d e  (I) [1735 {COS), 1800 (COC1)]. D i s t i l l a t i o n  l ed  to  the  i s o l a t i o n  of (II) in 34-50% y i e l d ,  bp  55-56 ~ (0.1 
r am) ,  nD 2~ 1.6335.  The  PMR s p e c t r u m  of  (II) r e s e m b l e s  tha t  d e s c r i b e d  in [1]. The  t e s t  f o r  h a l o g e n  was  n e g -  
a t i ve .  
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a , f i -D ich lo ro - / 3 - ( ch l o ro s u l f eny l ) i s obu t y roy l  Chlor ide  (IV). In a f lask ,  fitted with a s p a r g e r  and a con-  
d e n s e r ,  cooled with a d ry  i c e - a c e t o n e  mix tu re ,  was placed 50 g (0.3 mole) of a - c h l o r o - a - m e t h y l - f l - t h i o l a c -  
tone in 50 ml of CC14. Into the solution at  - 2 0  ~ was s lowly passed  53 g (0.745 mole) of C12. Af te r  2-4 h the 
t e m p e r a t u r e  was brought  up to ~ 20 ~ the solvent  was removed  in Vacuo, and the res idue  was dis t i l led .  Based 
on the iodomet r i c  t i t r a t ion ,  the amount  of sulfenyl  chlor ide  (IV) in the d i s t i l l a te  is 91%. The cons tants  and 
s p e c t r a  of (IV) a r e  given In Table  1. Bes ides  (IV), in the f i r s t  f rac t ions  of the d is t i l l a te  was detected sulfenyl  
chlor ide  (V), whose constants  a r e  the s a m e  as those  desc r ibed  in [4]: PMR s p e c t r u m  of (V), 6, ppm 2.16 s 
(Me), 3.55 and 4.3 q (CH2, J A B  = 15.3 Hz). 

React ion of Sulfenyl Chlor ide  (IV) with Hydrogen Sulfide. Into a solution of 12 g (0.05 mole) of (IV) in 
300 ml of CH2C12 w a s  pas sed  an H2S s t r e a m  for  1 h at - 5 0 ~  and then 10.1 g (0.1 mole) of Et~N in 50 ml of 
e the r  was added. The t e m p e r a t u r e  was brought  up to ~ 20 ~ 400 ml  of e the r  was added,  the Et3N. HC1 p r e c i p -  
i tate (12 g, 88%) was f i l t e red ,  and the m o t h e r  l iquor  was evapora ted  and d i s t i l l e d t o g i v e 2 g  (20%)ofa l iquidwi tb  
bp 56-60 ~ (0.3 mm) nD 22 1.6070, which contained 81% of (VI) (see Table  1 for  IR and PMR spec t ra )  and 19%of 
(VII) (the IR and PMR spectra coincide with those described in [i]). The still residue is probably acid chloride 

(VIII) [1780 cm -~ (COCI)]. 

a,fi-Dichloro-fl-(aeetyldithio)isobutyroyl Chloride (IX). To 70 g (0.29 mole) of (IV) in 200 ml of CCI 4 at 
0-i0 ~ was added 30 ml (0.425 mole) of thiolaeetic acid, and after 1 h the mixture was distilled. The constants 

and spectra of (IX) are given in Table I. Found: S 23.60; Cl 36.62%; MR D 61.02. C6H702S2CI 3. Calculated: 
S 22.80; Cl 37.78%; MR D 58.74. 

4,5-Diehloro-4-methyl-l, 2-dithiolan-3-one (VI). Acetyl disulfide (IX) (30 g) was placed in a still and 
heated for 1 h at 140-150 ~ in the presence of a catalytic amount of ground anhydrous ZnCl 2. In the receiver 
was collected 5.5 ml of MeCOCI. Fractional distillation of the mixture gave 16 g of (VI), whose constants 
and Spectra are given in Table i. Found: C 23.50; H 2.00; S 31.56; C1 34.00%; MR D 44.30. C4H4OS2CI 2. Cal- 
culated: C 23.54; H 1.97; S 31.52; Cl 34.95%; MR D 44.43. 

C O N C L U S I O N S  

1. 5 - H a l o - l , 2 - d i t h i o l a n - 3 - o n e s ,  which contain a proton in the 4 posi t ion,  a r e  uns table  and under  o rd i -  
n a r y  conditions undergo dehydrohalogenat ion to 1 , 2 - d i t h i o l e n - 3 - o n e s .  

2. A 5-ha lo-subs t i tu ted  1 , 2 - d i t h i o l a n - 3 - o n e ,  and spec i f i ca l ly  4, 5 - d i c h l o r o - 4 - m e t h y l - 1 , 2 - d i t h i o l a n - 3 -  
one, was obtained for  the f i r s t  t ime .  

i. 

2. 

3. 
4. 
5. 
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