
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%. 

1. 

2. 
3. 
4. 
5. 
6. 

7. 

8. 

L I T E R A T U R E  C I T E D  

T. 1~. Bezmenova  and P. G. Dul 'nev ,  Khim. Gete ro t s ik l .  Soedin. ,  No. 9, 1193 (1972). 
P. G. Dul 'nev and T. l~. Bezmenova ,  Khim. Gete ro t s ik l .  Soedin. ,  No. 10, 1132 (1974). 
S. M. Lukashev and T. ~. Bezmenova ,  Khim. Getero ts ik l .  Soedin. ,  No. 5, 625 (1974). 
F.  El l is  and P. G. S am m es ,  J .  Chem. 8oc . ,  Perkin  T rans .  I ,  22, 2866 (1972). 
M. P rochazka ,  Collect .  Czech.  Chem. C o m m u n . ,  25, 465 (1960). 
T.  ~. Bezmenova ,  A. F. Rekasheva ,  T. S. Luts i i ,  P. G. Dul 'nev,  and V. P.  Tan t syu ra ,  Khim. 
Gete ro t s ik l .  8oedin. ,  No. 5, 627 (1975). 
P. G. Dul 'nev,  M a s t e r ' s  D i s se r t a t ion ,  Inst i tute  of Organic Chemis t ry ,  Academy of Sciences of the 
Ukrainian SSR, Kiev (1975). 
F. El l is  and P. G. S am m es ,  J .  Chem. Soc . ,  Perkin  Trans .  I ,  12,  1560 (1972). 

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 .  

All-Union Sc ien t i f i c -Research  Insti tute of Single Crys t a l s ,  Scintillation Mate r i a l s ,  and Ul t rapure  Chemi-  
cal  Substances,  Kharkov 310072. Trans la ted  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, No. 7, pp. 895- 
897, July ,  1979. Original a r t i c l e  submit ted March 1, 1978; revis ion submitted December  18, 1978. 
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TABLE 1. Character is t ics  of w ,co ' -Diaryl-Subst i tuted 2 ,5-Divi -  
nylthiophenes 

R ~ ~ ~ o Empirical 
" I formula & 

IVa 
IVb 
IVc 
IVd 
IVe 
IVf 
IVg 

IVh 

CnH5 191 
2-CloH7 24] 
4-C12H9 314 
9-C,4H9 283 
4-CI--C6H4 1203 
4-CH~O--CoH41243 
4-NO2--C6H4 1275 

2-C4H3S I 151 

395 4 ,6  950 
405 4,78 945 
415 6,7 I 947 
420 2,5 953 
397 7,3 958 
405 5,9 953 
435 4,6 950 
415 4,92 
435 3,7 I 938 

1620183,215,4 
1618186.4t5,0 
1627187,315,2 
1623188,8152 
1618167,113,8 
1605176,015,5 
1625 63,313,6 

1620 63,913,8 

10,9 C2oH]~S Is3,3 5,5 11,11 30 
8,31C2sH2oS 186,615,11 8,21 35 
7,2 Cs:H24S ]87,3]5,4] 7,3} 40 
6,31C36H24S 188,514,91 6,51 30 
8,8 C2oH~4SC12 67,213,9 8,9 22 
8,9 C22H~oO2S 175,915,71 9,21 30 

32,0 C16H12S3 164,0 4,0 32,0 30 

The synthesis was accomplished via the scheme 

. t . t . - 2 s  
C I C I t . > ~  Cfl2C I +2P'OC2Hs) 2 O O . -2C2H5 CI { O C J I s ) ~ P - - C I I I - ~ C l t . , - - p  (OC,IIs}:~ +2 CH3ONa 

I 

0 0 
t 

(OC It ) P - - t | C / ~ - S /  "Cl|--P(OC II ) ~  

'7'- 
- ~ "~ r, 21 I11t It-, I t 2 s = 

II O--<\R R ) C 4  
III 

(OC:~II l~POONa § RII(:=CII CII=CltR 

Iv a-h 

As a consequence of the electron-acceptor effect of the thiophene ring [10], replacement of the benzene 
ring by a thiophene ring facili tates the formation of the diethyl thiophenebis(methylenephosphonate) carbanion 
(II). 

The negative charge in carbanion II is delocalized to a g rea te r  extent than in the case of the par t ic ipa-  
tion of the benzene ring. The decrease  in the nucleophilicity of II, on the one hand, dec reases  the rate  of its 
attack on the carbonyl carbon atom, whereas ,  on the other hand, it will promote  an increase  in the po lar iza-  
tion of the P ~ O bond. The step involving the formation of four -membered  intermediate  HI and its subsequent 
decomposition to give the olefin and a phosphinic acid salt  is facilitated as the electrophilicity of the phospho- 
rus  atom increases .  

Thus I forms a stable carbanion, and, as is well known [11], in tMs case the step involving the formation 
and decomposition of the four -membered  r ing is the ra te -de termining  step. 

The s t ructure  of the compounds obtained is confirmed by data f rom their  IR spectra .  An intense band 
of out-of-plane deformation vibrations of the CH bond of a t rans-e thylene  group (TCH = 938-958 cm -1) appears 
in the IR spectra .  The bands of the stretching vibrations of the double bonds (u C =C = 1605-1627 cm -1) are  of 
low intensity, which is charac ter i s t ic  for symmet r ica l  sys tems with a double bond that is only slightly polar -  
ized. When methoxy and nitro groups a re  introduced in the para position of the terminal  phenyl groups of 2 ,5 -  
distyrylthiophene, the intensity of the band increases  significantly, and this constitutes evidence for an in- 
c rease  in the polarity of the C = C bond. 

The compounds obtained were character ized by their UV absorption spectra  in toluene; they contain one 
intense band at 395-435 nm (e 25,000-73,000). 

Thus, the phosphonate modification of the Wittig reaction can be successful ly used for the synthesis of 
vinyl derivatives of thiophene. 
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E X P E R I M E N T A L  

The absorpt ion spec t r a  of 10-4-10 -5 m o l e / l i t e r  solutions of the compounds in toluene w e r e  measured  
with an SF-4A spec t ropho tomete r .  The IR s pec t r a  of KBr pel le ts  were  measu red  with a UR-20 s p e c t r o m e t e r  
at  700-4000 cm -1 {with NaC1 and LiF p r i s m s ) .  

Diethyl Thiophenebis  (methylenephosphonate) (I). A mix tu re  of 41 g (0.37 mole) of his (chloromethyl) thio-  
phene,  77 ml  (0.45 mole) of t r ie thyl  phosphi te ,  and 150 ml  of dry p-xylene  was ref luxed for  10 h, a f t e r  which 
the p -xy lene  was r emoved  by vacuum dist i l lat ion to give 85 g (97%) of I as  a red oil.  

2 ,5 -Dis ty ry l th iophene  (IVa). Sodium methoxide (a solution of 1.5 g of sodium in the min imum amount  
of absolute  methanol) was added in por t ions  to a solution of 10 g (0.025 mole) of I in 40 ml  of d ime thy l fo rma-  
mide (DMF), and the mix tu re  was allowed to stand for  15 min.  A solution of 5.5 g (0.05 mole) of benzaldehyde 
in 15 ml  of DMF was then added,  and the mix tu re  was allowed to stand for  another  15 h. The resul t ing p r e c i p -  
i tate was r e m o v e d  by f i l t ra t ion  and an additional amount  of the reac t ion  product  was isolated f r o m  the f i l t r a t e  
by the addition of water .  The product  was purif ied by two c rys ta l l i za t ions  with act ivated charcoa l  f r o m  cyclo-  
hexane and subsequent  ch romatography  of a solution in benzene on a luminum oxide to give 2.2 g (30%) of a yellow 
powder with mp 197~ Compounds IVb-h were  s i m i l a r l y  synthesized (Table 1). 
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C O N D E N S E D  H E T E R O A R O M A T I C  S Y S T E M S  T H A T  I N C L U D E  

A T H I O P H E N E  R I N G  

36. * NEW COMPLEXING AND CHELATE COMPOUNDS OF THE BENZO[b]- 

THIOPHENE SERIES WITH SELENIUM AS THE DONOR 

Y a .  L .  G o l ' d f a r b ,  V .  P .  L i t v i n o v ,  
a n d  V .  Y u .  M o r t i k o v  

UDC 547.735:541.49 

New complexing compounds,  v i z . ,  2 - formylbenzo[b] th iophene-3-se lenol  and 3- formylbenzo[b] -  
th iophene-2-se leno l ,  and some  de r iva t ives  involving the se len ium a tom and the fo rmy l  group,  
as  well as  complexes  of divalent  nickel  and copper  based on them,  were  obtained. The t au tom-  
e r i s m  of the i s om er i c  formyl th iopheuese leuols  was studied by means  of IR spec t roscopy ,  and 
it was shown that 3 - formylbenzo[b] th iophene-2-se lenol ,  in cont ras t  to 2-formylbenzo[b] tMophene-  
3 - se leno l ,  exis ts  in the f o r m  of a mix ture  of two t au tomer s .  

* See [1] for  communicat ion 35. 
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