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The new heterocyclic compounds, namely I, 2-dithiolan-3-ones (I), were obtained by us previously either 
by the condensation of the corresponding acid chlorides of fi-chlorosulfenylcarboxylic acids (H) with H2S [2, 3] 
or by the cyclization of the acid chlorides of fi -acetyldithiocarboxylic acids (Ill) in the presence of catalytic 
amounts of ZnC12 [4, 5]. A new synthesis of (la~d) by the thermal cyclization of/3 -acetyldithiocarbexylic acids 
(IVa-d) is described in the present communication: 

I 1 ttCH--Cttt/' liq. H.~s ~GH--CHtt' 

SC1 C O C 1  o r  H~S/Et~N xXGOC1 s 

I~CH--CHB' 
/ \ 

S COC1 
\ 

SCOMe 

(III) 

F I~CH__CHRr -~ 

[_ COMe 

RCIt--CHR' 
/ \ 

S CO~H 
\ 

SCOMe 
(IV a--d) 

- -HC1 o r  

+ m --HNEt3CI 

R t/' 
\2 ~/ 

GH--CH 
t~ . i S /  \ 

- -MeCOCI  G - - - O  \ / 

\ s  / 
2 

(Ia--d) 

--MeCO.~H 

R=W=H (a); R=H, R'=Me (b); R=H, R'=CI (c); R=Me," R'=H (d3, 

The p rev ious ly  unknown (IV) acids (with the except ion of ~ -ch lo ro - f l - ace ty ld i th iop rop ion ic  acid (IVe) [6]) 
we re  obtained by  us f r o m  f l~acetyl thiocarboxyl ic  acids (Va-d) by  chlor ina t ion  with SO2C12 and subsequent  t r e a t -  
ment  of the i n t e rmed ia t e ly  fo rmed  sulfenyl  ch lor ides  (VIa-d)~ with th iolacet ic  acid.  The (IV) ac ids  w e r e  used 
as such fo r  the cycl iza t ion.  

RCH--CHR' s0.~Ch [RCH--CHR'] AcSH t ~ 
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R = R ' =  H (a); tt = H, t / ' =  Me (b); tl = H, R ' =  C1 (c); t / =  Me, R ' =  H (d). 

The ana ly t i ca l ly  pure  (IV) and (VI) could not be isolated.  The s t r u c t u r e  of these  compounds was conf i rmed  by 
the IR and PMR s p e c t r a  (Table 1). The ins tab i l i ty  of (IV) is explained not only by  its tendency to cyc l i ze ,  but 
a l so  to s y m m e t r i z e  (see below). The (IV) acids when s to red  at ~ 20~ and e spec ia l ly  when hea ted ,  eas i ly  lose  
HC1, appa ren t ly  due to i n t r a m o l e c u l a r  cyc l iza t ion  to the uns table  mixed anhydr ides .  

* See [1] for  Communica t ion  6. 
The chlor inat ion of the unsubst i tuted acid (Va) gave ,  bes ides  sulfenyl  ch lor ide  (Via), a l so  fl, ~ ' - d i t h io d ip ro -  

pionic acid (VIIa) as a by-p roduc t .  
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TABLE 1. Infrared and PMR Spectra  of Some f l -Acetyldi thio-  (IV) 
and f l -Chloresul fenylearboxyl ic  Acids (VI) 

Compound 

(1Va) 

(IVb) 

(IVc) 

(Via) 

(VIb) 

vCO, c m  -1 

17t5 (C02H) 
1732(COS) 

17t5 

17t5 

CH~CII~ 

2,83-3,61 m 

CHCH2 
2,81-3,6t m 

CH2 
2,37-2,9 m 

CH 
2,9-3,8 m 

2,7-3,6 m 

2,45-4,0 m 

6,ppm, J, Hz 

lyre MeCOS 

- 2,63 s * 
25 s 

t,49 d 2,63 s * 
Y~e-c~6 2.69 s 

1,6 22 s* 
distorted d 2,6 s 
]~Ie-c~=6,6 

1,3 d 

CO2H 

i2,3 S 

i2,6 s 

i2A s 

t t ,45s  

t2.0 s 

* The two MeCO8 signals (~ I : 1) belong to the rotational isomers caused by the 
hindered rotation around the S--8 bond [7]. 
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It should be mentioned that the eycl izat ion of the 13-(acetyldithio)carboxylic acids (IV) is always a c c o m -  
panied by a secondary  symmet r i za t ion  react ion,  with the formation of diacetyl  disulfide and the disulfide of 
the cor responding  f l -mercap toca rboxy l i c  acid (VII). When isolation is by dist i l lat ion the la t ter  remains  in the 
st i l l ,  while the mixture of the dtacetyl  disulfide and (I) products  is then separa ted  by fract ional  distillation. 

Ei ther  photochemical ,  thermal ,  or catalyt ic  symmet r i za t ion  has been widely studied for  the u n s y m m e t r i -  
ca[ dialkyl disulfides [8-101. Alkyl(acyl) disulfides a re  much more  stable toward symmet r i za t ion  [11, 121. 
The 2-(acetamidoethyl)acetyl  and benzoyi  disulfides undergo part ia l  d ispropor t ion only under d ras t ic  conditions 
[121. Symmetr iza t ion  was not observed for  the es te r s  [6] and acid chlor ides  [6, 8] of f i - (acetyldi thio)carboxyl-  
ie acids. Fo r  the f i - (acetyldi thio)carboxyl ic  acids (IV) themselves  both the cycl izat ion to (I) and s y m m e t r i z a -  
tion a re  apparent ly  facili tated by the eoaction of the CO2H group and the possibi l i ty  of forming f i ve -membered  
r ings.  

: ( S ~  t~I~CI-~ RCH--CHRt 

5 V\:o4-- + a Ao f~c~- -CHR' \  
I. I ),  

(iv) {~9 (wi) 

It is known that the easy  symmet r i za t ion  of o-(phenyldithio)benzoic acid,  and especia l ly  of its Na sal t ,  
is caused by the anch imer ic  involvement of the CO2H group [9]. The yields of the cycl izat ion products  (I) a re  
much h igher  than of the symmet r i za t i on  products  (Ac2S2, Table 2). We did not run special  studies on the s y m -  
met r iza t ion ,  although f rom the resul ts  given in [9] it follows that the symmet r i za t ion  of (IV) can be suppressed  
by vary ing  the react ion conditions,  which natura l ly  would permi t  obtaining the 1 ,2 -d i th io lan-3-ones  (I) in higher  
yields. 

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

The PMR spec t ra  were  taken on a P e r k i n - E l m e r  R-12 s p e c t r o m e t e r  (60 MHz) in CCI 4 solution using 
HMDS as the external  s tandard.  The chlorinat ion of the f l - (acetyl thio)carboxylic  acids (Va-d), t r ea tment  of 
the react ion mixture  with thiolacet ic  acid, and the cycl izat ion to (Ia-d) are  bes t  run during the same  day and 
using absolute solvents.  
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T A B L E  2. P r o p e r t i e s  of 1 , 2 - D i t h i o l a n - 3 - o n e s  (I)* and Yie ld  of 
D i a c e t y l  D i s u l f i d e  d u r i n g  C y c l i z a t i o n  of (IV) 

R' yield, % Compound 
rap, ~ I 

(p, mm Hg) n~D 

v, cm "I 

CO } S--S 

1710 ] 578,6t0 
t7t5 ~ 565,600 
t7t0 [ 550,600 
t720 | 535,595 

Yield of 
(MeCOSh, 

% 

(In) H H 45 60(1) t,596t 35 
(t5) H ~e 67 75(5) 1,574t 20 

63 84 (4) t,6t80 27 (I C) H 
Me H 78 75 (7) 1,5778 {7 (ld)t 

* Cf. [5] for (In-d). 
Found: C 36.13; H 4.43; S 46.80%. C4H~OS 2. Calculated: C 35.82; H 4~47; S 47.50%. 

General Procedure for Obtaining 1,2-Dithiolan-3-ones (Ib-d). To 0.4 mole of the fi-(acetylthio)carboxylic 
acid (Vb, c*, d) in 80 ml of CC14 at 20 ~ was added 0.45 mole of SO2C12; after 1.5 h the solvent and acetyl chlor- 
ide were removed in vacuo (20-30 ~ at i0 ram). To the residue [sulfenyl chlorides (VIb-d)] at 0 ~ was added 0.5 
mole of thiolacetic acid, and after 1 h the excess AcSH was removed in vacuo (40 ~ at 2 ram). The residue in 
the still, namely the fi-(acetyldithio)carboxylic acid (IVb-d), was heated at 140-200 ~ (in the bath) in a vacuum 
of 2 ram. The collected distillate was carefully fractionally distilled. The yields of (lb-d) and Ac2S2, and the 
constants and IR spectral data for (Ib-d) are given in Table 2. The IR and PMR spectral data for (IVb, d) and 
(VII)) are given in Table i. 

Preparation of Unsubstituted 1,2-Dithiolan-3-one. A solution of 0.1 mole of (Va) in 40 ml of CH2CI 2 was 
added to 0.i mole of SO2CI 2 at 35-40 ~ and here disulfide (VIIa) was obtained as a white precipitate. After 0.5 h 
the (VIIa) was filtered and washed with CII2CI 2. /~,/3 '-Dithiodipropionic acid (V!la) is soluble in alcohol or 
acetone, and also in hot water or ethyl acetate. The yield of (VIIa) was 32%, mp 156-157 ~ (cf. [13]). Infrared 
spectrum (KBr, v, cm-1): 530 (S-S), 1700 (CO2H) , 2500-3100 (OH). PMR spectrum (in acetone, 6, ppm): 2.7- 
3.4 m (CH2CH2), 4.91 s (CO2H). Found: C 34.28; H 4.92; S 31.55%; neutralization equiv. (NaOH) 106; mol.wL 
220 (ebullioscopically in alcohol). C6HI004S 2. Calculated: C 34.30; H 4.77; S 30.55%; neutralization equiv. 105, 
m o l .  wt .  210,  

If a t e m p e r a t u r e  of  1 0 - 2 0  ~ is  u s e d  and the  r e a c t a n t s  a r e  m i x e d  in the  r e v e r s e  o r d e r  t h e  y i e ld  of  b y - p r o d -  

uct  (VIIa)  can  r e a c h  ~ 90%. 

The  f i l t r a t e  f r o m  (VIIa) was  e v a p o r a t e d  a t  40 ~ (10 r a m ) ,  and the  r e s i d u e  [ su l f eny l  c h l o r i d e  (Via)] was  
t r e a t e d  a t  0 ~ wi th  0.1 m o l e  of t h i o l a e e t i c  a c i d .  Ac id  (IVa) was  ob t a ined  a s  a s y r u p ,  nD 2~ 1 .5500 ,  and n e u t r a l i z a -  
t ion  equ iv .  170 (ca lcd .  180).  The  c y c l i z a t i o n  of (IVa) was  run  the  s a m e  as  d e s c r i b e d  a b o v e  fo r  ( IVb-d) .  The  
y i e l d s  of (Ia) and  Ac2S 2, and  the  c o n s t a n t s  of  IR s p e c t r a l  d a t a  f o r  (In) a r e  g i v e n  in T a b l e  2. See  T a b l e  1 f o r  the  

IR and PMR s p e c t r a  of  (IVa) and (Via).  

F o r  d i a c e t y l  d i s u l f i d e ,  bp  70 ~ (3 m m ) ,  nD 2~ 1.5390; v CO 1750 cm-1 ;  6,  ppm:  2.5 s (Me).  

C O N C L U S I O N S  

1. A new me thod  was  found f o r  the  p r e p a r a t i o n  of  1 , 2 - d i t h i o l a n - 3 - o n e s  b y  the  c y c l i z a t i o n  o f / 3 - ( a c e t y l -  

d i th io)  c a r b o x y l i c  a c i d s .  

2. f l - ( A c e t y l d i t h i o ) c a r b o x y l i c  a c i d s  when h e a t e d  u n d e r g o  d i s p r o p o r t i o n a t i o n  to  g ive  s y m m e t r i c a l  d i s u l -  

f i d e s .  

1 .  T . P .  
K h i m .  

2. T . P .  
K h i m .  

3. M . G .  
4.  T . P .  

Kh im.  
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B E C K M A N N - C H A P M A N  R E A R R A N G E M E N T  O F  

2 , 2 , 6 , 6 - T E T R A M E T H Y L - 4 - O X I M I N O P I P E R I D I N E -  

1 - O X Y L  T O  2 , 2 , 7 , 7 - T E T R A M E T H Y L - 5 - O X O H E X A H Y D R O -  

t , 4 - D I A Z E P I N E - 1  - O X Y L  

E .  G.  R o z a n t s e v ,  A.  V. C h u d i n o v ,  
a n d  V.  D.  S h o l l e  

UDC 542.952.1:541.515:547.823 

The potential  paramagnet ic  monomer  2 , 2 , 7 , 7 - t e t r a m e t h y l - 5 - o x o h e x a h y d r o - 1 , 4 - d i a z e p i n e - 1  -oxyl  (I) is 
a s t ruc tu ra l  analog of capro lac tam.  The f i r s t  a t tempts  to obtain (I) [1-3] encountered a number  of diff icul t ies ,  
associa ted  with low yields and a nonreproducib i l i ty  of the resu l t s .  

In r e c e n t  yea r s  the p rob lem of synthesiz ing (I) b ecam e  even more  impor tant  in connection with develop-  
ing a c o m m e r c i a l  method fo r  the product ion of t r i ace toneamine  f rom acetone and ammonia  [4]. Apparent ly ,  
it can be assumed that the most  convenient  method for  conver t ing  t r i ace toneamine  to (I) is the B e c k m a n n -  
Chapman [6] r e a r r a n g e m e n t  of 2 , 2 , 6 , 6 - t e t r a m e t h y l - 4 - o x o p i p e r i d i n e - l - o x y l  oxime [5]. 

While studying this  reac t ion  we found that the s table  n i t roxyl  radica l  (II), which r ep re sen t s  the p - to luene-  
sulfonyl e s t e r  of the oxime,  is spontaneously  conver ted  in the p r e sen ce  of A1203 to the s table (I) radica l  even 

at ~ 20~ 

In our  opinion, the r e a r r a n g e m e n t  of radical  (]I) includes the in te rmedia te  format ion  of the paramagnet ie  
tosy lamide  (IV), s ince the l a t t e r  is fo rmed  f r o m  tosy la te  oxime (H) when it is chromatographed on s i l ica  gel. 
In addition, compound (I) is gradual ly  t r an s fo rmed  to tosy lamide  (IV) even when it is s tored  at ~20 ~ In con-  
t r a s t  to its d iamagnet ic  analog (VI) and its sa l t  (VII), radica l  (IV) is compara t ive ly  stable in alkaline medium. 

The tosylat ion of t r i ace toneamine  gives the di tosyl  der iva t ive  (III), which in refluxing methanol is r e -  
a r r anged  to tosy lamide  p- to luenesul fonate  (VII): In cont ras t  to the paramagnet ie  analog (IV), compound (VII) is 
eas i ly  hydrolyzed by aqueous NaHCO 3 solution to the cor responding  diamagnet ic  capro lac tam analog (V). The 
same compound can be e a s i l y  obtained f rom (VI) by hydrolys is  on A120 s. 
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