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5-Methy l -4-benzy l -2-s ty ry lpyr id ine  (ID, i ts p -d imethylaminos tyry l  analog IV, and 5-methyl -4-  
benzyl -2-  (1', 3 ' -d ioxo-2 ' -hydr indenyDpyr id ine  (V) have been prepared .  II has been converted 
into 5-methyl -4-benzyl -2-phenyle thynylpyr id ine  (VII), 5 -methy l -4 -benzy lpyr id ine -2 -ca rboxy-  
lic acid (VIII), and 3 -s ty ry l -6 ,  7-benzoisoquinoline (X). 

2, 5-Dimethyl-4-benzylpyr idine,  obtained by us previously  [1], has been used as s tar t ing mate r ia l  for  
the synthesis  of the corresponding G-substituted s t i lbazoles  and the s imi la r ly  substituted phenylethynyl 
der ivat ive.  The condensation of I with benzaldehyde in the p resence  of zinc chloride, and with acetic anhy- 
dride,  has been studied. In the la t te r  case, the 5 -methy l -4 -benzy l -2 - s ty ry lpyr id ine  (II) was best  isolated 
as the hydrochlor ide .  In this case, the yield of II was 57%. 

It is neces sa ry  to bea r  in mind that I, in its react ion with benzaldehyde, may r eac t  e i ther  at the ac t i -  
vated G-methyl group or  at the T-methy lene  group. However, the reac t ion  in the la t te r  sense proceeds  only 
to an insignificant extent.  The product  of condensation at both the e-methyl  and y-methylene  groups (1,2- 
d ipheny l - l - (5 ' -me thy l -2 ' - s t y ry l -4 ' - py r idy l ) e thene  (HI)) was isolated in small  amounts, approximately 10% 
of the amount of II. 
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The occu r rence  of reac t ion  at the methylene group was confi rmed by IR and NMR spect roscopy (the 
authors  thank L. I. Pe t rovskaya  for  NMR spectra) .  The IR spec t ra  of II and III in the s t re tching and defor -  
mational regions  of the C-H  bonds inthe CH 2 and CH 8 groups a re  a lmost  identical. Bands inthe spect rum of II 
corresponding to the CH 2 group were not observed,  being apparently super imposed on the CH3 bands. The 
p resence  of the CI-h group in ]I and III was establ ished unequivocally by the occu r rence  in the IR spec t rum 
of II of the bands ~a s  2965, 9o 2875 cm-i ,  6 a s  1455, 5 1383 cm -i,  and in that of III, ~as 2965, ~s 2880 
cm-i ,  6 a s  1450, 6 s 1387 cm -~. In the NMR spect rum s of II, signals were  observed due to the protons  of the 
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CH 3 group (62.25 ppm, re la t ive  to TMS), ando f the  CH 2 group (53.95 ppm).  The re la t ive  in tens i t ies  were  
3:2. The NMR spec t rum of III  showed only signals  due to the pro tons  of the CH3 group (52.15 ppm), and no 
s ignals  due to the CH 2 g r o u p ,  which conf i rms  the par t ic ipa t ion  of this  group in the condensation. 

An analog of II, 5 - m e t h y l - 4 - b e n z y l - 2 - p - d i m e t h y l a m i n o s t y r y l p y r i d i n e  (IV) was isola ted as the me th io -  
dide on condensation of I methiodide with p-d imethylaminobenzaldehyde  in the p re sence  of p iper id ine .  

Condensation of I with phthalic anhydride gave 5 - m e t h y l - 4 - b e n z y l - 2 - ( l ' ,  3 ' - d ioxo -2 ' - hyd r indeny l )py r i -  
dine (V). 

II  was conver ted  into 1 -pheny l -2 - (5 ' -me thy l -4 ' -benzy l -2 ' - . py r idy l )e thyne  (VH) by bromina t ion  to 1, 2-  
d i b r o m o - l - p h e n y l - 2 - ( 5 ' - m e t h y l - 4 ' - b e n z y l - 2  ' -pyr idyl )e thane  (VI),followed by dehydrobrominat ion.  

An a t tempt  was made  to oxidize II at the ethylene group, the oxidation being c a r r i e d  out with po tass ium 
pe rmangana te  in acetone at 0 ~ I t  i s  a cha r ac t e r i s t i c  of this reac t ion  that it af fords  r ead i ly - i so l ab le  benzoic  
acid, which was i so la ted  in 45% yield.  5 -Methy l -4 -benzy lpy r id ine -2 -ca rboxy l i c  acid (VIII) was i so la ted  both 
in the f r ee  s tate  and as  i t s  ethyl  e s t e r .  

In a p rev ious  communica t ion  [2] the re  was desc r ibed  the catalyt ic  dehydrocycl izat ion of I to give 3- 
methyl -6 ,  7-benzoisoquinol ine (IX). The l a t t e r  was allowed to r eac t  with benzaldehyde in the p r e s e n c e  of 
zinc chloride,  giving a 43% yield of 3 -s ty ry l -6 ,7 -benzoisoquino l ine  (X). A s i m i l a r  cycl izat ion was c a r r i e d  
out with II, r esu l t ing  in the fo rmat ion  of the s ame  s ty ry l  der iva t ive  of benzoisoquinoline (X). 

This convers ion  (I ~ II --* X) is  not only a new method for  the synthes is  of X, but it also p rov es  
that  the s ty ry l  group in the s ta r t ing  m a t e r i a l  II is  located in the c~-position of the pyr idine r ing.  

EXPERIMENTAL 

5 - M e t h y l - 4 - b e n z y l - 2 - s t y r y l p y r i d i n e  (ID. a) [10 g (0.051 mole)], 26.8 g (0.252 mole) of benzaldehyde,  and 
�9 1.74 g (0.0127 mole) of anhydrous zinc chloride were  heated for 21 h (bath t e m p e r a t u r e  210-215 ~ The reac t ion  
mix ture  was t r ea t ed  with 100 ml of wate r ,  and 18% HC1 was added until acid to Congo. The re  was obtained 12.3 g of 
yellow c r y s t a l s  (after  washing with e ther  and acetone),  which were  t r ea t ed  with 40% sodium hydroxide.  The organic  
b a s e s  were  ex t rac ted  with e ther  to give 9.8 g (67.8%) of II, mp 84-85 ~ (from n-heptane) .  Found: C 88.30, 
88.37; H 6 .61  6.39; N 4.79, 4.71%. C21H19N. Calculated: C 88.40; H 6.66; N 4.91%. IR spec t rum,  9, cm- l :  
3095 s., 3077 s., 3043 v.s . ,  3015 w., 2965 s., 2940 s., 2880 m.,  1595 s., 1550 v.w., 1495 s., 1455 s., 1393 m.,  
1080 w., 1030 m.,  1010 w., 968 v.s . ,  937 w., 890 w., 766 s., 740 v.s. ,  703 v .s .  Hydrochlor ide  of II, mp 228- 
229 ~ (from alcohol).  Found: C1 11.12, 11.15; N 4.66, 4.49%. C21HigN �9 HC1. Calculated: C1 11.04; N 4.40%. 
P i c ra t e  of II, mp 219 ~ ( f rom alcohol).  Found: N 10.50%. C2IHIgN �9 C6H3N3OT. Calculated: N 10.89%. 

b_) A por t ion of I [15 g (0.076 mole)],  19.35 g (0.180 mole) of benzaldehyde,  and 7.8 g (0.076 mole) of 
acet ic  anhydride were  heated at the boil for  12 h. The acet ic  anhydride was dis t i l led off, and 100 ml of water  
was added to the res idue ,  followed by sodium carbonate  until alkaline.  The benzaldehyde was r emoved  by 
s t eam dist i l lat ion,  and the organic  bases  were  ex t rac ted  with ether .  The res idue  obtained f rom the e ther  
ex t r ac t s  was dis t i l led to give 3.51 g of I (rap 58-59~ Repeated  c rys ta l l i za t ion  of the dist i l lat ion res idue  f r o m  
light p e t r o l e u m  gave 4.8 g (22%) of 1I (rap 84-85 ~ and 0.5 g (1.7%) of III, mp 174-175 ~ ( f rom alcohol). .  Found: 
C 89.68, 89.99; H 5.59, 5.61; N 3.72, 3.64%. C28H23N. Calculated: C 90.08; H 6.16; N 3.75%. IR spec t rum,  

1147 



v, cm- l :  3094 s . ,  3073 s . ,  3040 s. ,  3010 w., 2965 s. ,  2940 s . ,  2875 m.,  1595 m., 1585 m.,  1495 m.,  1480 m.,  
1450 s. ,  1387 m.,  1200 v.w.,  1080 w., 1035 w., 1016 w., 978 s . ,  930 w., 880 w., 790 m., 770 s. ,  752 s. ,  730 m., 
703 v . s .  

c) A port ion of I [40 g (0,201 mole)],  51,6 g (0,490 mole)  of benzaldehyde,  and 20,4 g (0.200 mole) of 
acet ic  anhydride were  heated at the boil  for  14 h. The acet ic  anhydride was dis t i l led off, and the res idue  
was t r ea t ed  with 50 ml  of water  and 18% hydrochlor ic  acid until  acid to Congo. The yel low c ry s t a l s  of II  
hydroehlor ide  were  isola ted (42.3 g, a f t e r  washing with e ther  and acetone).  F r o m  the hydrochlor ide  there  
was obtained 33.1 g (57.5%) of II, mp 84-85 ~ (from n-heptane) .  

5 -Methy l -4 -benzy l -2 -p -d ime thy laminos ty ry lpy r id ine  (IV). A por t ion of the methiodide of I [5 g (0.0147 
mole)] (mp 170 ~ f rom alcohol.  Found: N 3.81, 4.00%. C14HisN �9 CH3I. Calculated: N 4.10%.), 4.31 g (0.0290 
mole) of p-dimethylaminobenzaldehyde,  and 5 ml  of p iper id ine  in 50 m l  of ethanol were  boiled for  4 h. There  
was obtained 5.68 g (81.8%) of br ight  r ed  c r y s t a l s  of the methiodide of IV, mp 255-258 ~ (from methanol) .  
Found: C 61.20, 61.61; H 6.27, 5.91; N 5.73, 5.62%. C23H24N2 �9 CH3I. Calculated:  C 61.30; H 5.74; N 5.94%. 

5 - M e t h y l - 4 - b e n z y l - 2 - ( l ' ,  3 ' -d ioxo-2 ' -hydr indeny l )pyr id ine  (V). A port ion of I [6.0 g (0.030 mole)],  
5.4 g (0.036 mole)  of phthalic anhydride, and 3.1 g (0.030 mole)  of acet ic  anhydride were  heated in an auto-  
clave at 200 ~ for  14 h, to give 3.4 g (34.2%) of yel low c r y s t a l s  of V, mp 255-255.5 ~ (from methanol) .  Found: 
C 81.36, 81.19; H 4.83, 5.25; N 3.90, 4.17%. C22Hi71qO2. Calculated: C 80.73; H 5.19; N 4.28%. 

1, 2 - D i b r o m o - l - p h e n y l - 2 - ( 5 ' - m e t h y l - 4 ' - b e n z y l - 2 ' p y r i d y l ) e t h a n e  (V1). To a solution of 3 g (0.0105 
mole) of II in 20 ml  of benzene was added a solution of 0.6 m l  (0.0105 mole) of b romine  in benzene.  The 
solution was kept  for  28 h in the light, to give 0.27 g of yel low c rys ta l s ,  mp 220-221 ~ (from benzene), the 
identity of which was not es tabl ished.  The benzene solution afforded 3.21 g (68.5%) of white c ry s t a l s  of VI, 
mp 154-155 ~ (from alcohol). Found: C 57.05, 57.32; H 4.70, 4.17; Br 36.20, 36.28; N 2.92, 2.71%. C2~HigBr2 N. 
Calculated C 56.62; H 4.27; Br  36.00; N 3.14%. 

1 - P h e n y l - 2 - ( 5 ' - m e t h y l - 4 ' - b e n z y l - 2 ' - p y r i d y l ) e t h y n e  (VII). To a solution of 16.9 g (0.290 mole) of 
po ta s s ium hydroxide in 130 ml  of anhydrous ethyl alcohol was added at 40 ~ a suspension of 20 g (0.045 mole) 
of VI in 230 m t  of alcohol.  The mix tu re  was boiled fo r  4 h, then the alcohol was dist i l led off, and the r e s i -  
due was t r ea t ed  with 100 ml  of water .  The organic  ba se s  were  ex t rac ted  with e ther ,  to give 8.12 g (64.0%) 
of white c ry s t a l s  of VII, mp 64-65.5 ~ (from light pe t ro leum) .  Found: C 88.88, 89.16; H 6.25, 6.21; N 4.98, 
4.75%. C2IHi7N. Calculated: C 89.04; H 6.00; N 4.94%. P i c ra t e  of VI, mp 207-207.5 ~ (from alcohol). Found: 
N 10.98%. C2tHITN �9 C6H3N307. Calculated:  N 10.96%. 

5 -Methy l -4 -benzy lpyr id ine -2 -ea rboxy l i c  Acid (VIII). To a solution of 25 g (0.088 mole) of II  in 150 
ml  Of acetone at 0 ~ was added slowly 35 g (0.220 mole) of po tass ium permangana te  in port ions,  the mix tu re  
being s t i r r ed  vigorously  throughout.  The manganese  dioxide was f i l te red  off and washed with 300 ml  of hot 
40% po tass ium hydroxide.  The alkaline solution was par t ly  evaporated,  and t r ea t ed  withdilute (1:1) sulfuric  
acid to pH 12. Extract ion with e ther  gave 4.8 g of benzoic acid (rap 121~ The acid solution was evaporated,  
and the res idue  c rys ta l l i zed  to give 2 g (10.1%) of VIII, mp 145 ~ ( f rom water) .  Found: C 73.37, 73.13; H 5.44, 
5.34; N 5.69, 5.59%. C14H13NO 2. Calculated: C 74.00; H 5.72; N 6.16%. 

The mothe r  l iquors  f r o m  the r ec rys t a l l i za t ion  of VIII were  evaporated,  and the res idue  was heated 
with 50 ml  of absolute alcohol and 10 ml  of sulfur ic  acid fo r  5 h. Seventy mi l l i l i t e r s  of wa te r  was added, the 
alcohol dist i l led off, and the res idue  t r ea t ed  with sodium carbonate  solution, The organic  ba se s  were  
ex t rac ted  with e ther ,  and the res idue  a f t e r  r e m o v a l  of the e ther  was dis t i l led to give a f i r s t  f rac t ion  (2 g), 
bp 145-205 ~ (3 mm) ,  and a second f rac t ion  (0.53 g), bp 174-190 ~ (0.5 ram).  F r o m  the second f rac t ion  there  
was obtained the hydrochlor ide  of the ethyl e s t e r  of the acid VIII, mp  122-127 ~ (from acetone).  Found: 
C 66.06; H 5.65; N 4.80, 4.83; C1 12.23, 12.45%. C16HI?NO 2 �9 HC1. Calculated: C 65.86; H 6.17; N 4.80; 
C1 12,17%, 

3-Styry l -6 ,  7-benzoisoquinoline (X). a_~)A port ion of IX [10 g (0.052 mole)],  8 ml (0.066 mole) of 
benzaldehyde,  and 3,6 g (0.026 mole) of anhydrous zinc chlor ide were  heated for  5 h at a bath  t e m p e r a t u r e  
of 220-240 ~ The reac t ion  products  were  washed with hydrochlor ic  acid, water ,  and e ther  to give 6.3 g 
(43.3%) of br ight  yel low c r y s t a l s  of X, mp 250.5-251 ~ (from chloroform) .  Found: C 89.69, 89.63; H 5.78, 5.60; 
N 4,75, 4.63% C21HIsN. Calculated:  C 89.67; tt 5.33; N 4.99%. 
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b_)) A solution of 46.4 g (0.163 mole)  of II in 200 m l  of benzene was pa s sed  at a constant  r a t e  during 
8 h 30 min over  type K-16 ca ta lys t  {volume of ca ta lys t  100 ml) at 500 ~ 7.6 l i t e r s  of gas was evolved (754 
mm,  22~ F r o m  the ca ta lys t  there  was obtained 3.8 g (8.3%) of c r y s t a l s  of X {insoluble in benzene), mp 
250-251 ~ 

The IR spec t r a  were  obtained on a UR-20 in the 3800-700 c m - i  range  as KBr disks .  The NMR spec t r a  
were  m e a s u r e d  on a "Hitachi  N 60 MHz s p e c t r o m e t e r ,  in CC14. 
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