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The corresponding 3-a lkylamino-2-sulfolenes  a re  formed in the reaction of 3-chloro-3-sul fo lene  
and 3-ch loro-2-su l fo lene  with aliphatic amines .  It was established that under the influence of the 
amines 3-ch loro-3-su l fo lene  initially undergoes i someriza t ion to 3-ch loro-2-su l fo lene  with sub- 
sequent replacement  of the chlorine atom by the amine component.  3 -Chloro-3-su l fo lene  and 3- 
chloro-2-sul fo lene  a re  inert  in the reaction with a romat ic  amines that have low basici t ies .  

The synthesis of 4 - a r y l -  and 3-aryl(a lkyl)amino-2-sulfolenes  has been previously described [1-4]. In 
the present  communication we present  the resul ts  of a study of the react ion of 3 -ch loro-3-su l fo lene  (I) and 
3-ch loro-2-su l fo lene  (II) with alkyl(aryl)amines.  

We establ ished by th in- layer  chromatography that only 3-a lkylamino-2-su l fo lenes  (IIIa-e) (Table 1) a re  
formed in the react ion of aliphatie amines with I and I~ 
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To obtain proof for the 3-a lkylamino-2-sul fo lene  s t ruc ture  we accomplished the independent synthesis 
of IIIc, e by isomerizat ion of 4-p iper idyl -2-sul fo lene  and 4-dimethylamino-2-sul fo lene  in the presence  of so-  
dium hydroxide by the method descr ibed in [6, 7]. The identical charac ter  of the compounds obtained 
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by the two methods was confirmed by their  IR spect ra  and the absence of melt ing-point  depress ions  in the 
case of mixtures of the compounds. 

Aromat ic  amines that have low basici t ies  do not replace  the chlorine atom in II and do not induce iso-- 
merizat ion of I to II under the conditions selected.  Taking into account these data and the data in [5], as well 
as our resul ts  f rom the isomerizat ion of 4-aryl(a lkyl)amino-2-sulfolenes  [6, 7], we may assume two probable 
schemes for the formation of the 3-a lkylamino-2-sul fo lenes  (IIIa-e): 
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TABLE I. Character is t ics  of the Compounds Obtained 

Com- 
pound 

IIIa 
IIIb 
IIlc 
IIId 
IIIe 

R R' mp,"C 

" C~H9 123--124 
HH --CH~--CH:CH2 115--116 

--(CH2)5-- 122--123 
-- (CH2)uO(CH~)a-- 179--180 

CHa ]CHa 162--164 

Found, ~/o 

N S 

7,5 17,0 
8,1 18,3 
6,7 15,3 
6,7 15,4 
8,8 19,9 

Empirical 
formula 

CsHjsNO2S 
CTHI~NO2S 
CoHxsNOuS 
CsHtaNOaS 
C6HHNO2S 

Calc. ,% 

N S 

7,4 16,9 
8,1 18,5 
6,9 15,6 
6,9 15,7 
8,7 19,9 

Yield, % 
[Hfr( 

I II  

91 ]92 
90 91 
90 92 
93 92 
95 96 

S~eps Ia-b  were proposed by Prochazka [5]. To verify step Ic we accomplished the reacting of 4 - m o r -  
pholinyl- and 4-piper idyl-2-sulfolenes  with morpholine and piperidine under the conditions of the reaction of 
I with aliphatic amines ,  as a resul t  of which we obtained the addition products 3,4-dipiperidylsulfolane (IV), 
3,4-dimorpholinylsulfolane (V), and 3-morphol inyl-4-piper idylsulfolane (VI). Isomerizat ion products ,  v i z . ,  
3-morphol inyl-2-sulfolene and 3-piper idyl-2-sulfolene,  were not detected by th in- layer  chromatography (TLC). 
This makes it possible to assume that the reaction of aliphatic amines with 3-chloro-3-sul fo lene  is real ized 
via scheme I ~ ' - b ' .  3-Chloro-2-sul folene,  which was obtained by the reaction of 3-ch loro-3-su l fo lene  with 
ammonium hydroxide, a lso confirms scheme I I a ' - b ' .  

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

Chromatography on a loose layer of activity II aluminum oxide was used to evaluate the course  of the 
reaction and the purity of the substances;  the chromatograms were developed with iodine vapors .  

3-Piper idyl -2-sul fo lene  (IIIc) (Table 1). A) A 3.4-g (0.04 mole) sample of piperidine was added to a 
solution of 1.5 g (0.01 mole) of I in 35 ml of methanol, and the mixture was heated at 55-60~ for 8 h. The 
methanol and excess piperidine were removed by distillation, and the res idue was washed with 4 ml of cold 
water and crystal l ized f rom 50% aqueous methanol. 

B) The reaction of 0.75 g (0.005 mole) of II and 1.7 g (0.02 mole) of piperidine under the conditions of 
experiment A gave 0.9 g (90%) of sulfolene IIIc. 

C) A total of 10 ml of a 1.5 N NaOH solution was added to a solution of 2.0 g (0.01 mole) of 4-piper idyl -  
2-sulfolene in 10 ml of dioxane, and the mixture was heated with s t i r r ing at 60~ for 5 h. The resulting solu- 
tion was then neutralized with 1 N HCI and evaporated. The res idue was washed with 4 ml of cold water and 
crystal l ized f rom 50% ethanol to give 1.5 g (75%) of IIIc. No melting-point depressions were observed for mix- 
tures  of this product with the IIIc obtained in experiments  A and B. 

3-Dimethylamin0-2-sulfolene (]IIe). The reaction of 1.6 g (0.01 mole) of 4-dimethylamino-2-sulfolene 
under conditions s imi lar  to those in the synthesis of IIIc by method C gave 1.5 g (94%) of sulfolene IIIe. Com- 
pounds I I I a - c , e  (Table 1) were obtained by reaction of I and II with butyl- ,  a l ly l - ,  morphol inyl- ,  and dimethyl-  
amines under the conditions of experiment A. 

3-Chloro-2-sul fo lene  (I!). A total of 10 ml of 25% ammonium hydroxide was added to a solution of 1.5 g 
(0.01 mole) of 3-chloro-3-sul fo lene  in 35 ml of methanol, and the mixture was s t i r red  at room tempera ture  
for 6 h and at 50~ for 5 h. The resulting solution was evaporated, and the oily res idue was extracted with 
chloroform. Workup of the extract  gave 0.6 g (40%) of II with mp 87-88~ (from 5% ethanol). No melting- 
point depression was observed for a mixture of this product with 3-chloro-2-sul fo lene  synthesized by the 
method in [5]. 

3,4-Dipiperidylsulfolane (IV.). A 2.0-g (0.01 mole) sample of 4-piper idyl-2-sul folene and 4.3 g (0.05 
mole) of piperidine were dissolved in 130 ml of methanol, and the solution was heated at 60~ for 20 h, after  
which it was evaporated, and the residue was washed with 5 ml of cold water and crystal l ized f rom methanol 
to give 2.74 g (96%) of a pro.duct with mp 150-151~ Found:N 9.7; 8 11.3%. C14H26N202 S. Calculated: N 9.7; 
S 11.2%. The identical character  of the IV that we obtained by the method in [8] and by the addition of p iper-  
idine to 4-piper idyl-2-sulfolene was proved by the absence of a melting-point depression for a mixture of the 
two samples and their  IR spectra .  

3-Morpholinyl-4-P_iperidylsulfolane (VI). A) A solution of 2.0 g (0.01 mole) of 4-morphol inyl-2-sul folene 
and 2.6 g (0.03 mole) of piperidine in 25 ml of methanol was hea teda t  60~ for 25 h, after  which the methanol 
and excess piperidine were removed by distillation, and the residue was crystal l ized f rom 50% aqueous acetone 
to give 2.6 g (92%) of a product with mp 141-142~ Found: N 9.7; 8 11.1%. C13H24N203S. Calculated: N 9.7; S 
11.1%. 
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B) A 7.8-g (0.09 mole) sample  of morphol ine  was added to a solution of 2.0 g (0.01 mole) of 4 -p ipe r idy l -  
2-su l fo lene  in 20 ml  of methanol ,  and the mix tu re  was heated at 60~ for  10 h. The resul t ing  solution was 
evapora ted ,  and the r e s idue  was c rys ta l l ized  f r o m  50% aqueous acetone  to give 2.7 g (98%) of VI. No mel t ing-  
point depress ion  was observed for  mix tu res  of the products  obtained in exper iments  A and B. 

3 ,4 -Dimorphol iny lsu l fo lane  (V). A 2.0-g (0.01 mole) s amp le  of 4 -morpho l iny l -2 - su l fo l ene  and 8.7 g 
(0.1 mole) of morphol ine  were  d issolved in 70 ml  of methanol ,  and the solution was heated at  60~ for  20 h. 
It was then evapora ted ,  and the res idue  was c rys ta l l i zed  f r o m  10% ethanol to give 2.6 g (90%) of a product  
with mp 167-168~ Found: N 9.5; S 11.1%. C12H22N204S. Calculated: N 9.6; S 11.0%. 
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S Y N T H E S I S  OF CO ,w ' - D I A R Y L - S U B S T I T U T E D  

2 , 5 - D I V I N Y L T H I O P H E N E S  

L .  Y a .  M a l k e s ,  R .  A .  M i n a k o v a ,  
a n d  L .  V .  K o z y r e v a  

UDC 547.732:541.634 

The phosphonate modification of the Wittig reac t ion  was used to synthes ize  co ,co ' - d i a r y l - s u b s t i -  
tuted 2 ,5-divinyl th iophenes  that  contain phenyl,  4-biphenylyl ,  2-naphthyl ,  9-anthryl ,  and 2-  
thienyl g roups ,  as  well as  functional substi tuted 2 ,5 -d i s ty ry l th iophenes .  

Vinyl de r iva t ives  of thiophene have found application as  optical  bleaches [1] and biologically ac t ive  sub-  
s tances  [2, 3]. These  compounds ,  which include var ious  chromophore  groupings ,  may ,  like the analogous 
benzene de r iva t ives  [4], be of in te res t  as effect ive luminophores .  

We have synthesized co,c0 ' -d i a ry l - subs t i t u t ed  2 ,5-divinyl tMophenes  (DDVT) that contain phenyl,  2 -naph-  
thyl ,  4-biphenylyl ,  9 -an thry l ,  and 2- thienyl  g roups ,  as  well as  functional substi tuted 2 ,5-d is tyry l th iop .mnes  
(Table 1). 

The aryl th ienyle thylenes  desc r ibed  in the l i t e r a tu r e  were  obtained by var ious  methods [5, 6]. In p a r t i -  
cu la r ,  a ry l th ienyle thylenes  were  synthesized via the Wittig react ion  both f rom formyl thiophene [7] and f r o m  
chloromethyl thiophene [8]. However ,  a mix tu re  of the cis and t rans  i s o m e r s  is obtained in both cases .  

F o r  the synthes is  of the DDVT we used the phosphonate modification of the Wittig reac t ion  [9], which 
does not have this disadvantage;  the reac t ion  products  a r e ,  as a ru le ,  the t r ans  i s o m e r s .  

To obtain the DDVT we f i r s t  used diethyl thiophenebis (methylenephosphonate) (I), s ince  the use  of 2 , 5 -  
d i formyl thiophene as the s ta r t ing  compound would lead to complicat ion of the synthesis  and make  it  a mul t i -  
s tep p r o c e s s .  
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