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Equimolecular amounts of/~-(2-furyl and 2-thienyl)acroleins and o-, m-, and p-vinyloxy- 
anilines react at room temperature to form/3-(2-furyl and 2-thienyl)acrylidinevinyloxy- 
anilines. Their structures were proved by hydrogenation, hydrolysis, and IR spectroscopy. 
Their capacity for complexing with hydrated stannic chloride was established. The 
bacteriostatic activity of some of the synthesized substances was tested. 

In order tO obtain new polyfunctional vinyl monomers containing furan or thiophene rings, we investi- 
gated the condensation of vinyloxyanilines with ~-(2-furyl and 2-thienyl)acroleins. 

Only examples of the reaction of aromatic amines with/3-(2-furyl)acrolei.n [I], the anils of whichwere 
isolated in yields that did not exceed 50% by heating the starting reagents for 2-3 h, are known in the lit- 
erature. The reaction of vinyloxyanilines with acroleins containing heterocyclic substituents has not yet 
been studied. 

It seemed of interest to us to ascertain the effect of furan and thiophene rings in/3-substituted acro- 
leins on the activity of the aldehyde group during condensation with vinyloxyanilines and to compare the 
results with those previously published [2, 3]. In searching for the optimum conditions, we varied the ratio 
of starting components, the order of mixing, and the reaction temperature and duration. Our investigations 
established that the aminoaldehyde condensation of/~-(2-furyl)- and/~-(2-thienyl)aeroleins with vinyloxy- 
anilines proceeds quite rapidly with equimolecular ratios of the reagents at room temperature and in the 
absence of special catalysts: 

OCH CH~ OCtt CIt2 

The y ie lds  of the o - ,  m - ,  and p - i s o m e r s  of the ani ls  o f /3 - (2- fury l  and 2 - th i eny l ) ae ro l e in s  r e a c h  80-98%. 

Replacement  of the vinyl group by an ethyl group in the s t a r t ing  amine does not have any effect  on 
the opt imum condit ions of the p r o c e s s .  When the o r d e r  of addit ion of the s t a r t ing  r eagen t s  and the i r  quan- 
t i t a t ive  r a t i o s  a r e  changed,  the fo rmat ion  of o ther  r eac t ion  products  is not obse rved .  The t e m p e r a t u r e  con- 
di t ions and r eac t ion  t ime  ( f rom 24 h to 10 days) a l so  do not have a subs tan t ia l  effect  on the condensat ion.  
In a l l  e a s e s ,  the co r r e spond ing  ani ls  a r e  i so la ted ,  and exces s  unchanged a ry l amine  is r e c o v e r e d  comple te ly .  

All  of the syn thes i zed /~ - (2 - fu ry l  and 2- th ieny l )ae ry l id inev iny loxy(e thoxy)an i l ines  were  i so la ted  as 
b r i gh t -ye l l ow  c~r  powders  or ot is  that  f luo resce  s t rongly  in l ight .  They a re  quite s table  in a i r  and 
do not decompose  during vacuum d is t i l l a t ion .  The pu r i t i e s  of the products  we re  conf i rmed  by t h i n - l a y e r  
chromatography. The physical constants and yields of the substances obtained are presented in Table I. 

Irkutsk Institute of Organic Chemistry, Siberian Branch, Academy of Sciences of the USSR. Trans- 
lated from Khimiya Geterotsiklicheskikh Soedinenii, No. 12, pp. 1626-1630, December, 1971. Original ar- 
ticle submitted March I0, 1971. 
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The structures of the synthesized anils of fi-(2-furyl and 2-thienyl)acroleins are confirmed by IR 
spectroscopy, determination of their molecular weights by cryoscopy (in benzene), and also by their hy- 
drolytic cleavage and hydrogenation. 
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T he  add i t i on  of h y d r o g e n  to the  s y n t h e s i z e d  p - ( 2 - f u r y t  and 2 - t h t e n y D a c r y l i d i n e v i n y l o x y a n i l i n e s  in the  
p r e s e n c e  of a c a t a l y s t  (Raney n i c k e d  p r o c e e d s  r e a d i l y  and s i m u l t a n e o u s l y  a t  a l l  of the  u n s a t u r a t e d  bonds .  
As  a r e s u l t ,  the  c o r r e s p o n d i n g  1 - e t h o x y p h e n y l a m i n o - 3 - ( 2 - f u r y l  and 2 - t h i e n y l ) p r o p a n e s  a r e  o b t a i n e d  in quan-  
t i t a t i v e  y i e l d s .  T h o s e  s a m e  compounds  a r e  o b t a i n e d  by h y d r o g e n a t i o n  of the  p r o d u c t s  of the c o n d e n s a t i o n  
of p h e n e t i d i n e s  wi th  f i - ( 2 - f u r y l  and  2 - t h i e n y i ) a c r o l e i n s .  The  a b s e n c e  of a d e p r e s s i o n  of the  m e l t i n g  poin t  
of m i x e d  s a m p l e s  of the  c o r r e s p o n d i n g  p r o p a n e s  c o n f i r m s  t h e i r  i den t i t y .  The  p o s i t i o n s  of the  m o s t  c h a r -  
a c t e r i s t i c  v i b r a t i o n a l  f r e q u e n c i e s  in t h e i r  IR s p e c t r a  a r e  a l s o  a b s o l u t e l y  i d e n t i c a l :  i n t e nse  bands  of the  
s t r e t c h i n g  v i b r a t i o n s  : c o r r e s p o n d i n g  to C =C and C =N bonds  at  1030-1640 c m - t  a r e  a b s e n t ,  a s  a r e  f r e q u e n -  
c i e s  of the  d e f o r m a t i o n  o u t - o f - p l a n e  v i b r a t i o n s  a t  960 c m  -1. T h e r e  a r e  a b s o r p t i o n  bands  at  2930 and 2976 
c m  -1, c a u s e d  by v i b r a t i o n s  of the  e thy l  g r o u p ,  a n d  c h a r a c t e r i s t i c  bands  of a s e c o n d a r y  a m i n o  g roup  at  3404 
c m  -1 . 

To c o m p a r e  the  a c i d  s t a b i l i t y  of f i - ( 2 - f u r y l  and  2 - t h i e n y l ) a e r y l i d i n e v i n y l o x y a n i l i n e s  wi th  the m o n o -  
m e r s  that  we p r e v i o u s l y  o b t a i n e d  on the b a s i s  of a c r o l e i n  [2l, f u r f u r a l  [41, and ~ . - f o r m y l t h i o p h e n e  [51, we 
s t u d i e d  t h e i r  h y d r o l y t i c  c l e a v a g e  in d i lu te  s u l f u r i c  a c i d .  As  the  r e s u l t  of a s tudy of the  de pe nde nc e  of the  
h y d r o l y s i s  on the  a c i d  c o n c e n t r a t i o n ,  t e m p e r a t u r e ,  and  hea t ing  t i m e ,  we found tha t  the an i l s  of ~ - ( 2 - f u r y l  
and 2 - t h i e n y l ) a c r o l e i n s  a r e  h y d r o l y z e d  unde r  m o r e  s e v e r e  c o n d i t i o n s .  The  d e g r e e  of h y d r o l y s i s  of /~-(2- 
f u r y l ) a c r y i i d i n e - p - v i n y l o x y a n i l i n e  r e a c h e s  92.7 % in the  p r e s e n c e  of 5% H,2S Q a f t e r  hea t ing  a t  40 ~ fo r  4 h. 
I t  shou ld  be no ted  tha t  the  h igh  d e g r e e  of h y d r o l y s i s  i n d i c a t e s  once m o r e  the  c o r r e c t n e s s  of the p r o p o s e d  
s t r u c t u r e  of the  s y n t h e s i z e d  m a t e r i a l s .  The  e x i s t e n c e  of two r e a c t i o n  c e n t e r s  in the  h y d r o l y t i c  c l e a v a g e ,  
i . e . ,  the  a z o m e t h i n e  and v iny l  g r o u p s  [6, 7l, was  t aken  into accoun t  in c a l c u l a t i n g  the d e g r e e  of h y d r o l y s i s .  

The  a n i l s  o f / 3 - ( 2 - f u r y l  and 2 - t h i e n y l ) a c r o l e i n s  r e a c t  w i th  h y d r a t e d  s t a n n i c  c h l o r i d e  at  r o o m  t e m p e r -  
a t u r e  in a b s o l u t e  s o l v e n t s  (d ie thy l  e t h e r  o r  benzene ) .  A c c o r d i n g  to the  r e s u l t s  of e l e m e n t a r y  a n a l y s i s ,  1 : 1 
c o m p l e x e s  a r e  ob t a ined ,  r e g a r d l e s s  of the  l i g a n d -  s a l t  r a t i o  (1 : 1 o r  2 : 1). The  c o m p l e x e s  a r e  b r i gh t ,  r e d -  
d i s h - o r a n g e  p o w d e r s  tha t  m e l t  be low 180 ~ and have d i e l e c t r i c  p r o p e r t i e s .  

The  b a c t e r i c i d a l  a c t i o n  of s o m e  of the  s y n t h e s i z e d  compounds  was  s t ud i ed .*  The  t e s t s  d e m o n s t r a t e d  
tha t  the  compounds  have  b a c t e r i o s t a t i c  a b i l i t y  wi th  r e s p e c t  to a c i d - r e s i s t i n g  b a c t e r i a .  

EXPERIMENTAL 

Starting Materials. o-, m-, and p-Vinyloxyanilines were obtained by the vinyiation of the correspond- 
ing aminophenols [8], and o-phenetidine was obtained by the reduction of o-vinyloxyaniline over a nickel 
catalyst [8]. Commercially available p-phenetidine was used. The p-(2-furyl, 2-thienyDacroleins were 
synthesized, respectively, by the methods in [9, 10]. 

Thin-layer chromatography was performed on activity II aluminum oxide with a hexane-ethyl ace- 
tate (5 : 2) system and development by iodine vapors. The IR spectra of microlayers (for liquids) and KBr 
pellets (for crystalline substances) were recorded with a UR-10 speetrophotometer at 400-3600 em-l. The 
s p e c i f i c  e l e c t r i c a l  conduc t iv i ty  of the  c o m p l e x e s  was  d e t e r m i n e d  by the d i r e c t - c u r r e n t  m e t h o d  wi th  a type  
VI-2  a m p l i f i e r .  

/ 3 - ( 2 - F u r y l } a c r y l i d i n e - o - v i n y l o x y a n i l i n e .  A so lu t i on  of 7.08 g (0.058 mole)  of f i - ( 2 - f u r y l ) a c r o l e i n  in 
50 ml  of benzene  was  p l a c e d  in a t h r e e - n e c k e d  f l a s k  equ ipped  w i th  a s t i r r e r  and r e f lux  c o n d e n s e r ,  and  7.84 
g (0.058 mole)  of o - v i n y l o x y a n i l i n e  was  a d d e d  d r o p w i s e  wi th  s t i r r i n g .  One hour  a f t e r  the add i t i on  of the  
n e c e s s a r y  a m o u n t  of a r y l a m i n e ,  the  s o l v e n t s  w e r e  r e m o v e d  wi th  a r o t a r y  e v a p o r a t o r .  The  r e s i d u a l  waxy  

*The tests for bacteriostatic action were carried out in the S. Ordzhonikidze All-Union Scientific-Research 
Institute of Pharmaceutical Chemistry under the direction of Corresponding Member of the Academy of Med- 
ical Sciences of the USSR, Go N. Pershin. 
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yellow mass  was dried in vacuo or over anhydrous calcium chloride and rec rys ta l l i zed  from hot n-heptane 
to give 12.08 g (97.8~) of yellow leaflets of fl-(2-furyl)acrylidine-o-vinyloxyaniline with mp 93-94 ~ The 
product  was quite soluble in diethyl ether,  benzene, acetone, and alcohol, and slightly soluble in n-heptane,  
n-hexane,  and water .  Found: M 244,243,  C15H13NO 2. Calculated: M239.  

The physical  constants and yields of the remaining synthesized anils of f i-(2-furyl)-  and f~-(2-thienyl)- 
acroleins  and their hydrogenation products are  presented in Table 1. 

Hydrolyt ic  Cleavage of /3-(2-Furyl)acryl idine-p-vinyloxyani l ine .  A mixture of 0.0814 g {0.34 mmole) 
of f i - (2-furyl)acryl idine-p-vinyloxyani l ine and 20 ml of 5~ H2SO 4 was heated in an ampul at 40 ~ (in a ther-  
mostate  for 4 h. The ampul was cooled and opened, and 10 ml of sodium bisulfite was added to the react ion 
mixture.  (The excess sodium bisulfite was back- t i t ra ted after  20 rain with 0.1 N iodine solution.) The de- 
gree  of hydrolysis  was 92.7% based on calculation of the aldehydes isolated [acetaldehyde and f i-(2-furyl)-  
acrolein].  

Condensation of f l - (2-Furyl)acrole in  with a Twofold Excess of m-Vinyloxyaniline,  f l - (2 -Fury l )acro-  
lein [2.64 g (0.0209 mole)] and 5.68 g (0.0418 mole) of m-vinyloxyaniline were mixed. The reaction mixture 
was held at room tempera ture  for 10 days and worked up. Vacuum distillation gave 2.82 g of s tar t ing m-  
vinyloxyaniline and 4.33 g (84.4%) of the anil of f l - (2-furyl)acrolein as a yellow oil with bp 165-167 ~ (1 ram) 
that f luoresces  strongly in light. 

] -Ethoxyphenylamino-3-(2-furyl )propane.  A) A mixture of 0.8664 g (3.62 mmole) of /~-(2-furyl )acryl -  
idine-p-vinyloxyaniline and 45 ml of absolute benzene was placed in a long-necked hydrogenation flask, and 
0.85 g of Raney nickel catalyst  was added. After 10 h, 299 ml of hydrogen (100~0 of the theoretical  amount) 
had been absorbed.  The catalyst  was removed by filtration, and the solvent was removed in vacuo. The 
residual  pinkish solid mass  was rec rys ta l l i zed  f rom n-heptane to give 0.879 g (99%) of white c rys ta ls  with 
mp 68 ~ 

B) The hydrogenation of 0.4749 g (1.96 mmole) of fl-(2-fu~yl)acrylidine-p--phenetidine under s imi lar  
conditions gave 0.4674 g (96.8%) of 1-ethoxyphenylamino-3-(2-furyl)propane with mp 68-69 ~ This product 
did not depress  the melting point of the sample obtained by method A, 

Reaction of Hydrated Stannic Chloride with ~-(2-Furyl )acry l id ine-p-vinyloxyani l ine .  A solution of 
0.147 g (0.4 mmole) of SaC14 �9 5H20 in 10 ml of absolute diethyl ether  was added dropwise with constant s t i r -  
r ing to 0.1 g (0.4 mmole) of f l -(2-furyl)acryl idine-p-vinyloxyanil ine dissolved in 5 ml of absolute diethyl 
ether.  An orange precipitate formed immediately.  This precipitate was washed with a large amount of 
ether and dried in vacuo to give 0.206 g (83.6%) of a complex with mp 155 ~ (dec.). Found: C 35.65, 35.66; 
H 2.54, 2.97; Sn 22.92, 22.93%. C15H13NO2-SnC14. Calculated (for 1 :1  l i g a n d - s a l t  ratio): C 34.91; 
H 2.62; Sn 23.11~. (~30 ~ 1.5"10 -5 ~-~cm -1, al00 ~ 6.2-10 -i3 ~2-1cm-~AE 0.7 eV. 

Format ion  of a Complex of snc14 �9 5H20 with f l -(2-Thienyl)acryl idine-p-vinyloxyanil ine.  The method 
used to obtain this complex was s imi lar  to that descr ibed above. This method gave 0.211 g (88.9%) of a 
red-orange  powder with mp 178 ~ (dec.) f rom 0.1 g (0.39 mmole) of p-(2- th ienyl)acryl id ine-p-vinyloxyani-  
line and 0.1375 g (0.39 mmole) of hydrated stannic chloride.  Found: N 2.84, 2.73; S 5.22, 5.51%.CIsH13NOS �9 
SnCI 4. Calculated (at ligand-salt ratio 1: I): N 2.31; S 5.28~0. ~30 ~ 3.5.10 -14 ~-Icm-i, ~i00 ~ 9.6 - 10 -3 
~2-1cm -~, AE 0.5 eV. 
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