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The condensation of 2,5-dimethyl-4-(t3-phenylethyi)piperidine 
methiodide with aromatic aldehydes and also with phthalic anhydride 
has been performed. Geometrical isomers of 5-methyl-4-(lS-phenyl- 
ethyl)-2-styrylpyridine have been isolated. The reactions of this 
substituted stilbazoie at the styrene group have been studied. 

In the  p r e s e n t  p a p e r  we r e p o r t  s y n t h e s e s  tha t  have  
been c a r r i e d  f rom the 2 ,5 -d ime thy l -4 - ( / 3 -pheny le thy l )  
p y r i d i n e  (I) tha t  we p r e p a r e d  p r e v i o u s l y  [1]. The  con-  
densa t ion  of the me th iod ide  of th i s  p y r i d i n e  b a s e  with 
p - d i m e t h y l a m i n o b e n z a l d e h y d e ,  pheny lace t a ldehyde ,  
van iUin ,  and ph tha l i e  a n h y d r i d e  has  g iven  the m e t h i o -  
d ides  of,  r e s p e c t i v e l y :  1 - ( 4 ' - d i m e t h y l a m i n o p h e n y l ) ,  
2 - [ 5 " - m e t h y l - 4  " - ( f i - p h e n y l e t h y l ) - 2 ' ' - p y r i d y l ] e t h e n e  
(ii), 1 - [ 5 ' - m e t h y l - 4 ' - ( ~ - p h e n y l e t h y l ) - 2 ' - p y r i d y l ] - 3 -  
pheny l -  1 - p r o p e n e  (III), 1-  ( 4 ' - h y d r o x y - 3 ' - m e t h o x y p h e -  
n y l ) - 2 - [ 5 " - m e t h y l - 4 " - ( ~ - p h e n y l e t h y l ) - 2 " - p y r i d y l ] e t h -  
ene (IV), and 2-(  1', 3 ' - d i o x o - 2 ' - h y d r i n d e n y l ) -  5 - m e t h y l -  
4 - ( f l -phenyle thy l )  p y r i d i n e  (V). 
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The compounds  ob ta ined  w e r e  c h a r a c t e r i z e d  by 
t h e i r  a b s o r p t i o n  s p e c t r a  in the  UV reg ion ,  or ,  in the  
c a s e  of c o l o r e d  compounds ,  in the  v i s i b l e  r e g i o n .  The  
s p e c t r o s c o p i c  da t a  a r e  given in the  e x p e r i m e n t a l  p a r t .  

When the s y n t h e s i s  of 5 - m e t h y l - 4 - ( / 3 - p h e n y l e t h y l ) -  
2 - s t y r y l p y r i d i n e  (VI) [2] was r e p e a t e d ,  i t s  two i s o m e r s  
were  i s o l a t e d .  T h e  ma in  p roduc t  was the  h i g h - m e l t i n g  
i s o m e r  (mp 118~ ~ C), which, if  one t a k e s  s t e r i c  
f a c t o r s  into account ,  is  obv ious ly  the  t r a n s  i s o m e r .  
The  second  i s o m e r  (mp 90~ ~ C) a p p a r e n t l y  has  the  
c i s  s t r u c t u r e .  The g e o m e t r i c a l  i s o m e r s  w e r e  c h a r a c -  
t e r i z e d  by t h e i r  IR and UV s p e c t r a .  

In view of the  fac t  tha t  the  m o l e c u l e  of 2 , 5 - d i m e -  
thy l -4 - ( /3 -phenyle thy l )  p y r i d i n e  has  not  only an a - m e -  
thyl  g roup  but  a l so  an ac t ive  T - m e t h y l e n e  group,  i t  
might  have been expec t ed  tha t  the  condensa t ion  of th i s  
p y r i d i n e  b a s e  would t ake  p l a c e  not  t h r o u g h  the s - m e -  
thyl  group but th rough  the T - m e t h y l e n e  g roup .  

To a n s w e r  the aues t ion  of the  s t r u c t u r e  of the  con-  
densa t i on  p r o d u c t s  obta ined,  we used  a c o m p a r i s o n  
of the UV s p e c t r a  of 2 , 5 - d i m e t h y l - 4 - s t y r y l p y r i d i n e  
[3] and the i s o m e r i c  5 - m e t h y l - 4 - ( ~ - p h e n y l e t h y D - 2 -  
s t y r y l p y r i d i n e s  (V'I) d e s c r i b e d  in the p r e s e n t  p a p e r .  
The UV s p e c t r u m  of the 4 - s t i l b a z o l e  exh ib i t ed  a s ing le  

c h a r a c t e r i s t i c  a b s o r p t i o n  m a x i m u m  at 305 nm, e 6500, 
and s p e c t r a  of the i s o m e r i c  2 - s t i l b a z o l e s  (VI) had a 
c h a r a c t e r i s t i c  m a x i m u m  at 312 nm, e 27500 [4,5]. The  
oxida t ion  of the subs t i t u t ed  s t i l b a z o l e  VI under  mi ld  
cond i t ions  gave 5 -me thy l :  4 - ( ~ - p h e n y l e t h y l ) p y r i d i n e -  
2 - c a r b o x y l i c  ac id  (VII), which was a l s o  c h a r a c t e r i z e d  
s p e c t r o s c o p i c a l l y  (1330, 1411, 1456, 1605, 1762, 
3696 c m -  1) [6, 7]. Consequent ly ,  i t  m u s t  be a s s u m e d  that  
i t  i s  the a - m e t h y l  g roup  tha t  t a k e s  p a r t  in the  con-  
densa t i on  of benza ldehyde  with 2 ,5 -d ime thy l -4 - (13-  
phenylethyl)  py r  id ine .  

An a t t e m p t  was  a l s o  made  to p e r f o r m  the conden-  
sa t ion  of 5 - m e t h y l - 4 - ~ - ( p h e n y l e t h y l ) - 2 - s t y r y l p y r i d i n e  
(VI) with b e n z a l d e h y d e  under  s e v e r e  cond i t ions  (170 ~ C, 
r e a c t i o n  t ime  25 hr ) .  However ,  no d i s t y r e n e  d e -  
r i v a t i v e  was f o r m e d .  The in i t i a l  p y r i d i n e  VI was r e -  
c o v e r e d  f r o m  the r e a c t i o n  m i x t u r e .  The  r e a c t i o n  p r o -  
duc ts  unde rwen t  r e s i n i f i c a t i o n  to a c o n s i d e r a b l e  ex ten t  

The  c o n v e r s i o n  of 5 - m e t h y l - 4 - ( / 3 - p h e n y l e t h y l ) - 2 -  
s t y r y l p y r i d i n e  (VI) into 5 -me thy l -4 - (13 -pheny le thy l ) -  
2 - p h e n y l e t h y n y l p y r i d i n e  (IX) was  p e r f o r m e d  v ia  1 , 2 -  
d i b r o m o -  1-  [ 5 ' -  me thy l -4 ' - ( / 3 -pheny le thy l )  -2  ' -  p y r i d y l ] -  
2 - p h e n y l e t h a n e  (VIII) [2]. D i d e h y d r o b r o m i n a t i o n  of the  
d i b r o m i d e  VIII gave  the a c e t y l e n i c  compound IX which, 
by hydra t ion ,  was  c o n v e r t e d  into w - [ 5 - m e t h y l - 4 - ( / J -  
p h e n y l e t h y l ) - 2 - p y r i d y l ] a c e t o p h e n o n e  (X), a compound  
s i m i l a r  in s t r u c t u r e  to deoxybenzo in .  
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With  f e r r i c  ch lo r ide ,  ~ - [ 5 - m e t h y l - 4 - ( / ~ - p h e n y l e t h y l ) -  
2 - p y r i d y l ] a c e t o p h e n o n e  (X) g ives  a c l e a r  r e a c t i o n  for  
an eno l i e  g roup ing .  The  t a u t o m e r i c  s y s t e m  of w - [ 5 -  
methyl :  4 - ( / 3 - p h e n y l e t h y l ) - 2 - p y r i d y l ] a c e t o p h e n o n e  (X) 
m a y  be r e g a r d e d  as  ana logous  to  the s y s t e m  of E - d i k e -  
tones  [8]. 

The ke tone  X d i s s o l v e s  in e t h e r  to a v e r y  s m a l l  
ex tent .  A p p a r e n t l y  i t s  eno l i c  f o rm  f o r m s  an i n t r a -  
m o l e c u l a r  h y d r o g e n  bond which l e a d s  to an i n t e r n a l l y  
c o m p l e x  s t r u c t u r e  XI of low p o l a r i t y  [9]. 

C~Hs CII~H~C x ..~'~, I C.c /CSH~, 
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H~C~/~'-.H ~O 
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w -  [ 5 - m e t h y l - 4 -  ( / 3 - p h e n y l e t h y l )  - 2 - p y r i d y l ]  a e e t o p h e n o n e  
(X) f o r m s  a c h e l a t e  c o m p l e x  w i t h  c o p p e r  o x i d e  (XII) 

c o m p a r a t i v e l y  r e a d i l y ,  t h i s  f o r m a t i o n  a p p a r e n t l y  t a k -  

i n g  p l a c e  t h r o u g h  t h e  e n o l i e  f o r m  XI  in  w h i c h  t h e  c o p -  

p e r  a t o m  r e p l a c e s  t h e  h y d r o x y l  h y d r o g e n  a t o m  a n d  i s  

c o o r d i n a t e l y  b o u n d  t o  t h e  n i t r o g e n  [10] .  In  i t s  s t r u c -  

t u r e ,  t h i s  c o m p l e x  i s  s i m i l a r  t o  t h a t  o f  c o p p e r  w i t h  

9 - h y d r  o x y q u i n o l i n e  [11] .  

C6HsCH2H2C N ~ / G 6 1 t 5  

H~C/ v O)CU N ~ ~CH3 

tl,C6/~CH,CtI,Q,", Xll 
T h e  s i m i l a r i t y  of  t h e  U V  s p e c t r a  o f  c o - [ 5 - m e t h y l -  

4 ( f l - p h e n y l e t h y l ) - 2 - p y r i d y l ] a c e t o p h e n o n e  (X) a n d  o f  

t h e  c h e l a t e  c o m p l e x  XII ,  a p a r t  f r o m  t h e  b a t h o c h r o m i c  

sh i f t  in t h e  l a t t e r  d u e  to  a n  i n c r e a s e  in  c o m p l e x i t y ,  

c a n  b e  r e g a r d e d  a s  a c o n f i r m a t i o n  o f  t h e  p r o p o s e d  

s t r u c t u r e s  o f  XI  a n d  X I I .  

EXPERIMENTAL 

Condensation of 2,5-dtmethyl-4-(~-phenylethyl)pyridine meth- 
iodide with aromatic aldehydes and phthalic anhydride. 2,5-Dime- 
thyl-4-(/g-phenylethyl)pyridine methiodide (I) forms colorless crys- 
tals with mp 217-222 ~ C. Found, %: N 3.64, 3.77. Calculated for 
Ct6H201N, %: N 3.96. 

a) A mixture of 2 g (5.7 mM) of the methiodide I, 1.04 g (7 raM) 
of p-dimethylaminobenzaldehyde, 0.5 ml of piperidine, and 30 ml 
of absolute ethanol was heated to the boil for 8 hr. The precipitate 
formed (2 g) was separated off and recrystallized from ethanol three 
times. The product was 1-(4'-dimethylaminophenyl):  2-(5"-methyl-  
4"-13-phenylethyl-2"-pyridyl)ethene (II) methiedide in the form of 
da~k red crystals with mp 251-253 ~ C. Yield 73~ kmax 450 nm, 

19600. Found, %; N 5.48, 5.53. Calculated for C~sH~IN2, %; N 
5.78. 

b) Similarly, 1.2 g (3.4 raM) of the methiodide I, 4.7 g (6.7 raM) 

of phenylacetaldehyde, 0.4 ml of piperidine, and 20 ml of ethanol 
yielded 0.85 g (56%) of 1-[5 '-methyl-4 '-( t3-phenylethyl)-2 '-pyridyl]-  
3-phenyl- l -propene (III). Colorless crystals with mp 214-216 ~ C, 
Xrnax 270 nm, s 9570. Found, %: N 3.07, 3.14. Calculated for 
C~sH~6IN, %: N 3.07. 

c) Similarly, 1.2 g (3.4 mM) of the methiodide I, 0.76 g (0.5 mM) 
of vanillin, 0.4 ml of piperidine, and 20 ml of ethanol yielded 1.31 g 
(79%) of the methiodide of 1-(4 ' -hydroxy-3 '-methoxyphenyl)-2-  
(5"-methyl-4"-l~-phenylethyl-2 '-pyridyl)ethene (IV). Light yellow 
crystals with mp 236-238 ~ C (from methanol), Xmax, nm, (e): 390 
(19500), 512 (14500). Found, %: N 1.80, 2.59. Calculated for 
GzaH26INO ~, %: N 2.87. 

d) The condensation reaction was performed with 1.5 g (4.2 raM) 
of the methiodide I, 0.74 g (5 raM) of phthalic anhydride, 0.2 rnl of 
piperidine, and 25 ml of ethanol. This gave 1.18 g (570]o) of the me-  
thiodide of 2-(1' ,3 ' :  dihydroxy-2'-hydrindenyl)-5-methyl-4-(l~-phe- 
nylethyI)pyridine (V). Light yellow crystals with mp 207-211 ~ C 
(from ethanol), Xrnax 270 rim, e 16 000. Found, %: N 3.14, 2.96. 
Calculated for C2aH22INO z, % N 2.90. 

5-Methyl-4-(t~-phenylethyl)-2-styrylpyrfdine (VI). A mixture of 
10.5 g (0.05 mole) of 2,5-dimethyl-4-(13-phenylethyl)pyridine, 12.7 g 
(0.12 mote) of benzaldehyde, and 12.2 g (0.12 mole) of acetic 
anhydride was distilled off in a slight vacuum. The residue was dis- 
solved in 40 ml of water and neutralized with sodium carbonate. The 
benzaldehyde was distilled off with steam. The organic bases were 
extracted with ether and distilled, a fraction boiling at 180-210" C 
(0.5 ram) being collected, weight 6.6 g. Its recrystallization from 

a mixture of heptane and hexane (1:1) gave 6.1 g (450]0 of light yel- 
low crystals of one of the isomers of 5-methyl-4-U3-pbenylethyl)-2- 
styrylpyridine (VI), with mp 118-120" C, krnax 312 nm, 6 27500, 
u 1638, 1592, 1485, 982, 850, 768, 755, 737, 694, 509, 494 em "1, 

Calculated, %: C 88.04; 88.14; H 6.74; 6.77; N 4.42; 4.71~ Cal- 
culated for C22H21N , %: N 4.68%. 

The mother liquor yielded crystals (0.05 g) of the second isomer 
of 5-methyl-4-(~-phenylethyl)-2-styrylpyridine (VI), with mp 90-  
93 ~ C, )~Tnax 314 nm, e 27400, u 1638, 1596, 1498, 978, 847, 765, 
751, 731, 700, 692, 500 cm "1. Found, %:C88.23;  88.19; H6.68; 
7.15; N 4.71; 4.61%. Calculated for C22HzlN, %: C 88.29; H 7.02; 
N 4.680]o. 

5-Methyl-4-(B-phenylethyl)py~idine-2-carboxylie acid (VII). In 

three portions (at 30-40 minute intervals), 4.6 g (0.029 mole) of 

potassium permanganate was added at 0 ~ C to a solution of 3.3 g 

(0.01 mole) of 5-methyl-4-(13-phenylethyl)-2: styrylpyridine (VI) in 
80 ml of acetone. The mixture was stirred at the same temperature 

for 3 hr. The manganese dioxide was filtered off and washed with 

acetone. Then 70 ml of water was added to the filterate and it was 

heated to the boil for an hour. The precipitate was filtered off and 

washed with 20 ml of hot water. Concentrated hydrochloric acid was 

added dropwise to the aqueous solution (pH 8.7; pH-meter). At pH 

4.2-4.0, a precipitate formed, which was separated off and washed 

with hot water. This gave 1.1 g (40%) of compound VII in the form of 

colorless crystals with mp 120-123 ~ C from heptane. Found, %: C 

74.29; 74.28; H 6.60; 6.61; N 5.46; 5.430]0. Calculated for CI~HtsNO 2, 

%: C 74.69; H 6.231 N 5.80%. 
The phenacyl ester of 5-methyl-4-(/3-phenylethyl)pyridine-2- 

carboxylic acid formed colorless crystals with mp 155-157 ~ C. 

5-Methyl 4-(l~-phenylethyl)-2-phenylethynylpyridine (IX). To a 
solution of 7 g (0.128 mole) of potassium hydroxide in 50 ml of anhy- 
drous methanol heated to 50 ~ C was added 7.3 g (0.017 mole) of 1,2- 
dibromo- 1 -[5'-methyl- 4'-(/3- phenylethyl)-2'-pyridyl]: 2-phenylethane 

(VIII) (rap 155-156 ~ C) [2]. The mixture was heated to the boil for 
4 hr and was then poured into 300 ml of water. The organic bases were 
extracted with ether. This yielded 3.8 g (80~ of the pyridine IX with 
mp 133-134" C (from heptane). Found, %: N 4.52, 4.42. Calculated 
for C22H12N , %: N 4.71. 

w-[5-Methyl-4-(B-phenylethyl)-2-pyridyl]acetophenone (X). A 
mixture of 2.3 g (7.8 raM) of IX, 36 ml of 60% sulfuric acid, and 0.4 
g of mercuric sulfate was heated at 120 ~ C for 8 hr (with stirring). The 
reaction mixture was treated with ammonia. The organic bases were 
extracted with chloroform. The residue after the chloroform had been 
driven off (2.4 g) formed a noncrystallizing oil from which the hydro- 
chloride of co-[5-methyl-4-13-phenylethyl-2-pyridyl]acetophenone 
was obtained with mp 184-185 ~ C (from a mixture of ethyl acetate 
and ethanol). Found, %: N 8.61, 8.79. Calculated for Ce2HztNO. HC1, 
%: N 8.98. The free base X was isolated from the hydrochloride in the 
form of yellow crystals with mp 73-75" C, kma x, nm (~): 241 ( 17500), 
334 (17400). Found, 0]o: C 83.41; 83.46; H 6.64; 6.42; N 4.73; 4.43%. 
Calculated for C22H21NO, %: C 83.80; H 6.66; N 4.44%. 

A solution of 0.1 g (0.3 raM) of X in 1 ml of acetone was treated 
with 3 mI of saturated aqueous copper acetate solution. The mixture 
was heated for 15 rain, and the precipitate that deposited was filtered 
off and washed with hot water. This gave 0.11 g of the brown chelate 
complex of compound XlI; mp 198-201"C, kmax, nm (e): 310 
(26800), 380 (29100) (the spectrum was taken in chloroform solution). 
Found, %: N 3.85, 3.80. Calculated for (C2zHzoNO)2- Cu, 0]o: N 4.04. 

The IR spectra were recorded on a UR-10 spectrophetometer in the 
3800-400 cm-1 region with LiF, NaC1, and KBr prisms. The samples 
were prepared in the form of mulls in paraffin oil. 

The UV spec:ra were determined on a SF-4 spectrophotometer in 
the 220-400 nm region and a SF-2 instrument in the 400-750 am re- 
gion. The measurements were carried out on ethanol solutions with 
concentrations of 10-a-10 -~ M. 

REFERENCES 

1. N.  S.  P r o s t a k o v  a n d  V .  A .  K u r i c h e v ,  K h G S  

[ C h e m i s t r y  of  H e t e r o c y c l i c  C o m p o u n d s ] ,  850,  1965 .  

2.  N. S. P o s t a k o v ,  C .  J o h n  M a t t h e w ,  a n d  V. A .  

K u r i c h e v ,  K h G S  [ C h e m i s t r y  o f  H e t e r o c y c l i c  C o m -  

p o u n d s ] ,  876,  1967 .  



98 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

3. N. S. Pros takov and V. A. Kurichev, KhGS 
]Chemist ry  of Heterocyc l ic  Compounds], 679, 1967. 

4. E. R. Blout and V. W. Eager ,  J .  Am. Chem. 
Soo.,  67, 1315, 1945. 

5.A.  Gil lem and E. Stern, An Introduction to E lec -  
t ronic  Absorpt ion Spectroscopy in Organic Chemis t ry  
[Russian translat ion] ,  Mir,  Moscow, 53, 1965. 

6. M. P a r i s ,  G. Thomas,  and L C. Merl in ,  Bull.  
Soc. Chim. France ,  707, 1961. 

7. K. Nakanisi ,  Infrared Spect ra  and the Structure  
of Organic Compounds [Russian t rans la t ion] ,  Mir ,  
Moscow, 53, 1965. 

8. A. H. Beckett,  K. A. Kerr idge ,  P.  M. C la rk  
and W. G. Smith, J .  Pha rm.  a. P h a r m a c o l . ,  7, 717, 
1955. 

9. M. I. Kabaehnik, ZhVKhO, No. 3, 263, 1962. 
10. N. N. Goldberg, J .  Am. Chem. Soc. ,  73, 4301, 

1951. 
11. J .  P.  Phil ips,  W. H. Huber, J . W .  Chung and 

L. L. Merr i t t ,  J .  Am. Chem. Soe. ,  73, 630, 1951. 

31 March 1966 
Pa t r i ce  Lumumba 
Peoples  Fr iendship  
Univers i ty ,  Moscow 


