
C O N C L U S I O N S  

1. A paramagnetic model of mescaline, viz., 1-oxyl-2,2,6,6-tetramethyl-4-~8-aminoethyl)piperidine, has 
been synthesized by two methods : with the use of a trifluoroacetyl protective group or reduction of 1-oxyl- 
2 ,2,6,6- tetramethyl-4-car  bamid omethylenepiperidine. 

2. The methylation of the amino group in this radical  resulted in a decrease in toxicity and the loss of 
the psychotomimetic properties.  

3. The methylated iodide of 1-oxyl-2,2,6,6-tetramethyl-4-(~-dimethylaminoethyl)piperidine, which can 
be used to study the permeabili ty of biological membranes,  has been synthesized. 
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2 , 6 - B  ISOR GA N Y L S U L F O N Y L -  1 , 4 - D I T H I A  F U L V E  NES 

A.  N. M i r s k o v a ,  G. G. L e v k o v s k a y a ,  
A .  V.  M a r t y n o v ,  I. D. K a l i k h m a n ,  
a n d  M. G. V o r o n k o v  

UDC 542.91 : 547.379.53:547.738 

The geminal dichloroethylenes CCl~----CH-XR, where X is C = O or SO2, are characterized by high reac-  
tivity of the chlorine atoms, which a re  activated by electron-acceptor substituents. For example, they readily 
reac t  with various nucleophiles, forming acyl and sulfonyl derivatives [1-4], as well as nitrogen- or sulfur- 
containing heterocyclic compounds [3, 5, 6]. We have previously found [5] that the reactions of organyl fl, fi- 
dichlorovinyl ketones with sodium sulfide and salts of thioacetic, alkylxanthic, and dialkyldithiocarbamic acids 
yield 2,4-diacyl-l ,3-dithiethanes and 2,6-diacyl-l ,4-dithiafulvenes. 

In the present  work we carr ied out the f irs t  study of the reactions of the organyl fl,8-dichlorovtnyl sul- 
fones CC12--CHSO2R (R = alkyl, aryl) with sodium sulfide, potassium ethylxanthate, and potassium butylxan- 
thate in an ethanolic medium at 20-30~ with sulfone-nucleophile ratios from 1 : 1 to 1 : 2. The reaction pro-- 
ducts, as in the case of organyl fi,8-dichlorovinyl ketones, correspond in composition to the dimers of organyl- 
sulfonylthioketenes (RSO2CH-----C-----S)2. An analysis of the IR and PMR spectra of the synthesized compounds 
shows that, r egardles s of the nature of the s ulfur-c ontaining nucleophile, the reactions yield 2,6-bis organyl- 
sulfonyl- 1,4-dithiafulvenes I-VI: 

Irkutsk Institute of Organic Chemistry, Siberian Branch of the Academy of Sciences of the USSR. Trans-  
lated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 2, pp. 368-372, February, 1980. Original 
ar t icle  submitted December 13, 1978. 
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T A B L E  2. P a r a m e t e r s  of the  PMR S p e c t r a  of 2 , 6 - B i s o r g a n y l s u l -  
f o n y l -  1 , 4 - d i t h i a f u l v e n e s  

Com- 
pound 

(I) 

( ] l )  

( I I ] )  

(in) 

([ii) 

( l id 

(iv) 

(V) 
(vI) 

Isomer 

~t cis 
t r a i l s  

~-Pr cis 

' t r a i l s  

,~-Bu cis 

trans 

n-Bu cis 
trans 

n-Bu cis 
t r a i l s  

n-Bn 

CsHl3 cis 

t r a p s  

i Ph I - 
PhCH.. icls 

I trans 

Solvent 

CDCI~ 

CDCI~ 

CDCI~ 

MeOH 

Me2SO 

CF~COOH 

CDC13 

(CD3) ..SO 

Me2SO 

Hc,  

621 
6,22 
6,21 

6,22 

6,20 

6,22 

6,49 
6,49 
6,96 
6,97 
5,87 

6,20 I 

6.21 

5,65 
6.80 
6,79 

H~ 

7,38 
7,36 
7,38 

7,36 

7,38 

7,36 

7,59 
7,53 
7,95 
7,93 
7,41 

7,36 

7,37 

7.8~ 
7,5~ 
7.5~ 

Chemical shifts, 6. ppm 

(?,,+ -~ 
(CH2)cr Me a Me~ 

325 3,20 
3105 3,20 
3,03 3,11 
t,80 t,90 
3,Ol 3111 
t,80 i,90 
3,03 3,t3 

t ,58 
3,03 [3,13 

t,58 

3,03 
1,30 

3,oo I 3,13 
t,36 

3,00 t 3,i3 
'1,36 

4 .5 i  4,77 
415t ] 4.84 

P h  

t,35 t,38 
t,35 t,38 
i,05 1,09 

1;05 1,09 

0,97 

0,97 

0,90 

0.95 

0,95 

- 7,3-8.0 

S--CH 
/ 

RSO~CH =CC12 + MSX - - ,  I ~ S O 2 C H  =C 
\ 

S--C--S02R 
M = Na, K; X = Na, C(= S)OEt, C(= S)OBu; R =  Et (I), Pr (II), Bu (III), C~H,3 (IV), 
Ph (V), PhCH2 (VI) 

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

The  p a r a m e t e r s  of the  PMR s p e c t r a  of compounds  I -VI  (Tab l e  2) a r e  c o n s i s t e n t  wi th  the l i t e r a t u r e  d a t a  
fo r  2 , 6 - d i a c y l - l , 4 - d i t h i a f u l v e n e s  [5], a s  we l l  a s  a l k y l -  and a r y l - s u b s t i t u t e d  1 , 4 - d i t h i a f u l v e n e s ,  which  w e r e  
ob ta ined  by p h o t o l y s i s  or  t h e r m o l y s i s  of 1 , 2 , 3 - t h i a d i a z o l e s  [7]. Compounds  I -VI ,  l i ke  the 2 , 6 - d i a c y l - l , 4 - d i t h i a -  
f u l v e n e s ,  e x i s t  in  the  f o r m  of c i s  and t r a n s  i s o m e r s  ( s e e  Tab le  2). The PMR s p e c t r a  of one of t h e m  shows 
s p i n - s p i n  coup l ing  of the  o le f in ic  p r o t o n s  (in CDC13, J ~  tr = 1.4 Hz),  j u s t  a s  in the  c a s e  of 2 , 6 - d i a c y l - l , 4 -  

�9 3**6 . 
d i t h i a f u l v e n e s  [5]. A c c o r d i n g  to [8], J~ is  r e a l i z e d  ,n the t2ans  , s o m e r .  The r a t i o  be tween  the i s o m e r s ,  a c c o r d -  
ing  to the  da t a  in the  PMR s p e c t r a ,  depends  on the cond i t ions  for  the  s y n t h e s i s  and i s o l a t i o n  of the r e a c t i o n  
p r o d u c t s .  F o r  e x a m p l e ,  u n d e r  the  a c t i o n  of a c a t a l y t i c  a m o u n t  of ac id ,  so lu t i ons  of I -VI  d i s p l a y  d i s p l a c e m e n t  
of the  i s o m e r i c  e q u i l i b r i u m  t o w a r d  the  t r a n s  i s o m e r ,  which  is a p p a r e n t l y  due to the  e a s y  i s o m e r i z a t i o n  in the 
p r o t o n a t e d  f o r m :  

RS02--C--S SO~R Rso.~--C----~ ,O RSO~C--S H 

\ c  c / +H+ - , ' ; : ' ~  o ~ - ' +  / \ --H+ " ' / ~ li +H+ C=C 
, --/ , ,. / \ 

H --C--S H H---C: - -  r! O H--C--S R--SOs 

tn t he  PMR s p e c t r a  of I -VI  in CF3COOH the  s i g n a l s  of the  o le f in ic  p r o t o n s  a r e  s t r o n g l y  b r o a d e n e d ,  but  un l ike  
the  a c y l  ana logs  [5], t h e r e  is  no s i g n i f i c a n t  downf ie ld  sh i f t .  This  is due to the  p r o t o n a t i o n  of the  double  bond,  
r a t h e r  than  a c h e m i c a l  change  in the  o r i g i n a l  s u l f o n y l d i t h i a f u l v e n e ,  s i n c e  t h e  PMR s p e c t r u m  of III r e g e n e r a t e d  
f r o m  a s o l u t i o n  in CF3COOH is  c h a r a c t e r i z e d  by the o r i g i n a l  p a r a m e t e r s .  

The IR s p e c t r a  of c o m p o u n d s  I -VI  con t a in  i n t e n s e  a b s o r p t i o n  bands  of the SO 2 (1120-1140 and 1300-1320 
cm-1) ,  C = C  (1510, 1565 cm-1) ,  and = C H  (3060, 3070, 3100 c m  -1) g r o u p s .  
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Thanks to the d i f ferent  solubil i t ies  of the cis  and t rans  i s o m e r s  of I -VI  in organic so lvents ,  upon r e c r y s -  
ta l l iza t ion it was poss ib le  to obtain f ract ions  enriched with one of the i s o m e r s  with mel t ing points d i f ferent  by 
10-30~ (see Table 1), but identical  e lementa l  composi t ions  and IR spec t r a .  The i somer i c  composi t ion  was 
de te rmined  f r o m  the PMR data.  

Compounds I -VI  a r e  white c rys ta l l ine  odorless  subs tances ,  which a r e  insoluble in wa t e r  and soluble in 
DMSO, CHC13, ethanol,  and CC14. They a r e  s table  during s to rage  in the dark,  but in the light or  under UV i r -  
rad ia t ion  they rap id ly  change co lor  to orange and br ight  red .  Unlike the acyl  analogs [5], they a r e  not p a r a -  
magnet ic .  

The yield of products  I -VI  depends on the nature  of the sul fur-conta in ing nucleophile:  With Na2S'9H20 
in EtOH it r e aches  87%, and with alkyl  xanthate it d e c r e a s e s  to 35-40%. In order  to unders tand the la t te r  find- 
ing, we r eco rded  the PMR s p e c t r u m  of a r e ac t i o n  mix tu re  of propyl  ~ f l -d icb lorov iny l  sulfone with po tass ium 
butylxanthate in EtOH. Along with the s ignals  of the olefinic protons and the C3H7 group in dithiafulvene II, this 
s p e c t r u m  shows s ignals  with shifts  equal to 8.56, 8.21, 6.78, and 6.10 ppm with an overa l l  in tegral  intensi ty 
equal to 10% of the main  product .  A c o m p a r i s o n  with the s p e c t r u m  of 2 ,4 -d iace ty l - l , 3 -d i th ie thane  [5] [6(CH) = 
6.50 ppm] allows us to postula te  the p r e s e n c e  of the cor responding  s y m m e t r i c  sulfonyl compound,  

s 
/ \  

CaH~SO2CH=C C=CHSO2C3H7 (A) (6 CH 6,78 ppm) 
\ /  

S 

along with the products  of unknown s t ruc tu re  in the reac t ion  mixture .  S imi lar  s y m m e t r i c  compounds were  
obtained, for  example ,  as  a r e s u l t  of the d imer iza t ion  of individual b i s t r i f i uo romethy l -  and d i - t e r t -bu ty l th io -  
ketenes [7], and the fo rma t ion  of a s y m m e t r i c  compounds like I -VI  is a ssoc ia ted  with the convers ion  of i n t e r -  
media te  ace ty lene  thiols [7, 9, 10]. The fo rmat ion  of ace ty lene  in te rmedia tes  was detected during the synthes is  
of 2 ,6 -d ia lky l (a ry l ) - l ,4 -d i th ia fu lvenes  by the decomposi t ion  of thiadiazoles in [9, 10]. 

We c a r r i e d  out the r eac t i on  of butyl f l~ -d ich lo rov iny l  sulfone with po t a s s ium ethylxanthate in absolute  
dioxane. The IR s p e c t r u m  of the p rec ip i ta te  fo rmed  f rom the reac t ion  med ium did not contain absorpt ion  bands 
of a t r ip le  bond, a t tes t ing to the absence  of sa l ts  with the genera l  fo rmula  HSO2C - C - S K .  At the s a m e  t ime ,  
the PMR s p e c t r u m  of this r eac t ion  mix tu re  showed the c h a r a c t e r i s t i c  s ignals  of the eis and t rans  i s o m e r s  of 
dithiafulvene III. 

Thus,  the r eac t i on  of organyl  ~ ,~-dichlorovinyl  sulfones with Na2 S r e su l t s  in the synthes is  of p rev ious ly  
unknown 2 ,6 -b i sorganylsu l fony l - l ,4 -d i th ia fu lvenes  and is a one-s tep  p r e p a r a t i v e  method for thei r  synthes is .  
The reac t ion  of dichlorovinyl  sulfones with po ta s s ium alkylxanthate is ambiguous,  although the format ion  of 
1,4-dithiafulvenes under the conditions invest igated is a lso  the main  di rec t ion of the reac t ion .  

It  is known [5] that  the yield of 2 ,4 -d iacy l - l , 3 -d i th ie thanes  in the r eac t ions  of fi ,f l-dichlorovinyl ketones 
with po ta s s ium alkylxanthates  is ~ 40-45%. The cor responding  sulfonyl dithiethanes (A), if they fo rm,  fo rm 

only in insignificant  amounts .  This is apparen t ly  due to the s tabi l izat ion of the s t r e s s e d  he te rocyc le  = c \ s / c =  , / s \  

by conjugation with a carbonyl  group, which is weakened (or absent) in the case  of the sulfonyl group. 

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

The PMR spec t r a  w e r e  r eco rded  on a Tes ta  BS-487C s p e c t r o m e t e r  (80 MHz) for  3-5% solutions of the 
compounds.  The internal  r e f e r e n c e s  were  HMDS and TMS. The IR spec t ra  were  r eco rded  on a UR-20 spec -  
t ropho tomete r  in tablets  with KBr.  

2 ,6-Dipropylsu l fonyl - l ,4 -d i th ia fu lvene  (II). a .  A solution of 13 g of propyl  f i~ -d ich lorov iny l  sulfone in 
100 ml  of ethanol was given an addition of 18 g (20% excess)  of Na2 S �9 9H20 in smal l  port ions so that the r e a c -  
tion t e m p e r a t u r e  did not exceed 30~ After  6 h the reac t ion  mix ture  was poured  into wate r ,  acidified with 
1-2 ml of concentra ted HC1, and left  to stand overnight.  On the next day the p rec ip i t a t e  was f i l tered,  washed 
with H20 , and dr ied.  This yielded 9.3 g of II (see Table  1). 

b. A solution of 13 g of propyl  j3,~-dichlorovinyl sulfone in 100 ml of ethanol was given an addition of 
20.5 g of po tass ium ethylxanthate in smal l  por t ions .  The reac t ion  mix tu re  was s t i r r ed  for 6 h, and on the next 
day it was poured into H20 and acidified with 2 ml  of conc. HC1. The organic layer  was separa ted ,  and the 
aqueous layer  was ex t rac ted  with e ther .  The combined ex t rac t  and the organic layer  were  dried with MgSO4, 
the e ther  was dis,tilled off, and the res idue  was washed repea ted ly  with pe t ro l eum ether  and then with diethyl 
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ether. The residue yielded 4.0 g of dithiafulvene II. The decomposition product of potassium butylxanthate 
(BuOCS)2 with bp 100-108~ (1-1.5 mm) and nD 2~ 1.5160 was recovered from the petroleum ether by distil- 
lation. Found: C, 53.85; H, 8.44; S, 30.98%. Calculated for C10H1802S2: C, 51.24; H, 7.74; S, 27.36%. 

The PMR spectrum has signals for the protons of the BuO group. IR spectrum (~, cm-1): 1050-1100 
( C - O - C ) ,  1200 [C(-----S)-O-], 1460 (def. C--H), 2880, 2940, 2960 (C-H).  Distillation of the ether yielded a 
mixture of conversion products of the sulfone, which could not be separated by distillation. 

Dithiafulvenes I and IH-VI were obtained in a similar manner (see Table 1). 

2,6-Diethylsulfonyl-l,4-dithiafulvene (I). This compound was synthesized from 3.8 g (0.02 mole) of ethyl 
~ - d i c h l o r o v i n y l  sulfone and 6.4 g (0.04 mole) of potassium ethylxanthate. The yield was 1 g. 

2:6-Dibutylsulfonyl-l,4-dithiafulvene (III). This compound was synthesized from 5.2 g of the sulfone and 
6.9 g of Na2 S �9 9H20 or from 4 g of the sulfone and 8.8 g of potassium butylxanthate. The yields were 2.2 and 
1.1 g of IH, respectively.  

2,6-Dihexylsulfonyl-l~4-dithiafulvene (IV). This compound was obtained from 3.2 g of hexyl ~,/3-di- 
chlorovinyl sulfone and 6.4 g of potassium butylxanthate. The yield was 1.04 g of IV. 

2,6-Diphenylsulfonyl-l,4-dithiafulvene (V). This compound was obtained from 2.4 g of phenyl/3,fl-di- 
chlorovinyl sulfone and 3.7 g of potassium butylxanthate. The yield was 0.78 g of V. 

2,6--Dibenzylsulfonyl-l,4-dithiafulvene (V1). This compound was obtained by reacting 1 g of benzyl sulfone 
with 1.5 g of potassium butylxanthate or with 1.2 g of NarS "9H20. The yield was 0.63 or 0.40 g, respectively. 

CONCLUSIONS 

The reactions of organyl fl~-dichlorovinyl sulfones with sulfur-containing nucleophiles, viz., sodium sul- 
fide and salts of alkylxanthic acids, have been studied. A preparative method for synthesizing heretofore 
unknown 2,6-bisorganylsulfonyl-l,4-dithiafulvenes from organyl/3~fl-dichlorovinyl sulfones and Na2S'9H20 in 
ethanol has been proposed. The isomeric composition of the compounds synthesized was studied, and their 
easy isomerization in an acidic medium has been established. 
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