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New subst i tuted pyridine bases  of the a ry l (y -py r idy l )me thane  type were  obtained f r o m  1,2,5- 
t r ime thy l -4 -p ipe r idone  by success ive  t r ans fo rma t ions .  The new subst i tuted pyridine bases  
we re  ca ta ly t ica l ly  dehydrocycl ized to di( tr i)methylbenzo[g]isoquinolines.  

Like other  benzoquinolines,  benzo [g]isoquinolines have r ema ined  inaccess ib le  compounds in a synthetic 
r e s p e c t  [1]. We a r e  making a sys temat ic  study of a method for  the p repara t ion  of substi tuted benzol[g] iso-  
quinolines by catalyt ic  dehydrocycl izat ion of the cor responding  pyridine bases  [2, 3], which a r e  obtained f r o m  
~/-piperidones by a s e r i e s  of succes s ive  t r ans fo rma t ions  by a method developed in our l abora to ry  [4, 5]. In 
the p resen t  communicat ion we p resen t  the synthes is  of a new group of t e r t i a r y  y - p i p e r i d o l s ,  which were  sub- 
sequently conver ted  to a ry l (y -py r idy l )me thanes .  

1 ARCH2\ OH c"3 " \ / -  A~.~ , ~c.= 
C H 3 ~  ~ ~ �9 C H 3 ~  CH3 ~ k ~  

~ .N  / ~,CH a ~ N - ~ C H 3  ~,N f ~CH 3 "~'~N,,"~CH~ 
I I CH 3 CH~ ~H~ 

I I I -VI  VII -XI  XII-XVI 

1I, VII, XII Ar=o, nz-C~H3(Clt3)2; III, VIII, XIII Ar=o,p-C6H3(CH3)_~; IV, IX, XIV A t = r e , p -  ' 
C6H3(CH3)2; V, X, XV Ar=o.m' ,p-C6H2(CH3)~;  VI, X.I, XVI Ar=o,o ' ,p-C~H2(CH~)~.  

y - P i p e r i d o l s  I I -VI  w e r e  obtained f r o m  1 ,2 ,5 - t r ime thy l -4 -p ipe r idone  (1) and o rganomagnes ium compounds 
f r o m  the cor responding  di( t r i )methylbenzyl  chlor ides .  The la t ter  were  synthesized by chloromethylat ion of 
i somer i c  xylenes ,  pseudocumene,  and mes t ty lene  by the method descr ibed  in [6, 7]. l~iperidines VII-XI were  
obtained f r o m  piper idols  I I -VI  by dehydration by means  of concent ra ted  hydrochlor ic  acid. The piper idines  
we re  conver ted  to pyridtne bases  (XII-XV1) (colorless  c rys ta l l ine  substances} by catalyt ic  dehydrogenation on a 
K-16 dehydrogenating ca ta lys t  at 420-440 ~ C. 

Dehydrocycl izat ion of pyr idine bases  XII-XVI was accompl ished  on the s a m e  ca ta lys t  at 560-580 ~ All of 
the isolated benzo[g]isoquinolines a r e  yellow crys ta l l ine  subs tances  with high mel t ing  points,  and, except for  
XIX, they a r e  only sl ightly soluble in nonpolar  solvents .  

A s im i l a r  dehydrt, cycl izat ion reac t ion  has been prev ious ly  accompl i shed  in only one case  - the conve r -  
sion of 2 ,5 -d imethyl -4- (4-methylbenzyl )pyr id ine  (XVII) to 3,8-dimethylbenzo[g]isoquinoline (XVIID [3]. In this 
ca se  the dehydrocycl tzat ion p roceeds  through the f l -methyl  group of the pyridine r ing  and the hydrogen in the 
ortho posit ion of the benzyl  group. If it is a s s u med  that the dehydrocycl izat ion of 2 ,5 -d imethyl t2 ,4-d imethyl -  
benzyl)pyridine ~ p roceeds  in the s a m e  way, one must  expect the fo rmat ion  of 3 ,6 ,8- t r imethylbenzo [g]iso- 
quinoline (XEQ f r o m  it. However it was exper imenta l ly  es tabl i shed that  benzo [g]isoquinoline XVIII is fo rmed  
in 40% yield in this case .  It is important  that ,  in addition to the pr incipal  reac t ion  product (XIII), a mix ture  of 
XVIII and XIX, which could be sepa ra t ed  by repea ted  c rys ta l l i za t ion ,  is fo rmed  in N 1% yield at the s tage of 
prepaxat ion of pyridine base  XIII f r o m  piper ideine VIII (at 440~ Consider ing these  exper imenta l  data,  one may  
a s s u m e  that the f i r s t  s tep  in the catalyt ic  t r ans fo rma t ions  of pyridine base  XIII is its dehydrocycl izat ton with 
the par t ic ipat ion of the f l -CH 0 group of the pyridine r ing  and the hydrogen in the ortho posit ion of the d imethyl-  
benzyl  group and that the second s tep is hydrogenolysis  accompanied  by spli t t ing out of the methyl  group a t -  
tached to the C 6 a tom of benzo [g]isoquinoline s y s t e m  XIX. The cycl izat ion of XIII to XVIII with the par t ic ipat ion 
of the f l -methy l  group of the pyridine r ing  and the o -CH 3 group of the dimethylbenzyl  group of XIII Ca different 
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chemical  mechanism for the demethylation) is unlikely, since it has been established that benzo[g]isoquinoline 
XIX is formed in less than 1% yield f r o m  pyridine base XVI under s imilar  conditions. 

xll, ~ c"~ ~ ~  �9 c"~ A>'~J c"~ ~ ' ~  

XVIII XVII 

CH3 ~ H ~ C H 3  
VII I  ~ ~ ~ . ,  CH3~ 

CH3 ~ "~ . ,~ t~  ~ N  CH 3 

XlX XVI 

The dehydrocyelizat ion of 2 ,5-dimethyl-4-(2,5-dimethylbenzyl)pyridine (XI1) is also accompanied by de- 
methylation. Instead of the possible 3,6,9-trimethylbe_nzo[g]isoquinoline,. a mixture of 3 ,6-dimethyl-  and 3,9- 
dimethylbenzo [g]isoquinolines (XX and XXD was obtained in 8,% yield in this case;  this mixture could not be 
separated,  but its composit ion was confirmed by spect ra l  data. It is essential  that in this case,  as in the case  
of the dehydrocyclizat ion of XIII, the methyl group in the ortho position of the benzene r ing of the possible in ter-  
mediate tr imethylbenzo[g]isoquinoline is split out. 

~ C t l '  and ~ / c t l ,  

CH 3 
XX XXl 

Demethylation does not occur  in the dehydrocyclizat ion of 2 ,5-dimethyl-4-(3,4-dimethylbenzyl)pyridine 
(XIV) ; 3 ,7 ,8- t r imethylbenzo [g]isoquinoline (XXIII) was obtained in 40% yield. Compound XXII was obtained in 
low yield (4%) in the analogous catalytic conversion of 2 ,5-dimethyl-4-(2,4 ,5- t r imethylbenzyl)pyridine (XV). 

cn~. ~ ~"~.~.cu~ c,~. # ~ c ,  3 c , 3 ~ c , /  
1. I1 II "i ~ I - l i  ;t ;J, 

XIV XXII IV 

The problem of the position of the methyl groups in aryl (T-pyr idyl)methanes  XII-XVI and benzo[g]iso- 
quinolines XVIII-XXII was solved on the basis of data f rom their  PMtt spec t ra  (see Tables 1 and 2, r e spec -  
tively). The conclusion that a mixture of benzo[g]isoquinolines XX and XXI is formed in the dehydrocyclizat ion 
of XII was drawn on the basis of the fact that two groups of signals - 8.97 and 9.08 and 8.61 and 8.53 ppm - r e -  
lated to the protons attached to C 5 and C~0 , respect ively ,  a re  observed in the PMII spec t rum of a solution in 
CF3COOH; the ra t io  of the integral intensities of these signals is ~ 1 : 2, whereas the signals of the remaining 
protons have identical chemical  shifts - tr iplet  at 7.72 (J = 9.0 Hz) and doublet at 9.60 (J = 8.0 Hz) - and the r e -  
sonance lines of the methyl groups at 2.70 ppm have almost  merged (Fig. 1). The signals of the methyl group 

2,85 9-CH 3 

5~03 
C j~  3-cH3 . 2t55 

CH 3 
{ ~  CH3 XX 

{ ~ N  CH3 XXl 

CH3 I CF3COOH 

a 9708 9,60 \ 8,978,53A 7t72 

I I I I 
, o  o 8 ~ ~ 5 ' 

2,g3 

2770 

' i 

Fig. 1. PMR spec t rum of a mixture of 3 ,6-dimethyl-  
and 3,9-dimethylbenzo [g]isoquinolines (XX and XXI): 
a) in t r i f luoroacet ic  acid; b) in CDC13; c) in CDC13 
with Eu(DPM) 3. 
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T A B L E  5. A r y l ( 2 , 5 - d i m e t h y l - 4 - p y r i d y l ) m e t h a n e s  (XII-XVI) 
R' 

R 2 . ~ ~  J'l �9 

C o m  - 
pound R' R ? R a R 4 R ~ 

XIII 
XIV CH3 
XV CH3 H H CH~ CHa 

XVI CH~ CI-I3 CHs 

rap, *C 
(from 
hexane) 

63--64 
82,5--83,5 

69--70,5 
80--81,5 

124--125 

Empirical 
M+ formula 

CmH,gN 
~5 CmHtoN 

CIoH,gN 
~9 C,THmN 
-- CIzHmN 

Found, % 

C H N 

I 
85,1 I 8,2 6,5 
85,11 8,8 6,0, 
85,1 I 8,3 6,1 
85,1 9,0 6,0 
85,7 8,8, 5,7 

Calculated, % 

C II 

85,3 I 8,5 
85,3 1 8,5 
85,3 / 8,5 
86,4 / 8,8 
85,4 | 8,8 

IR specrza, 
aromatic 

N 5 (C  7I-I)' 
c m  - i  

6,2 810S, 858 w 
6,2 832 s, 857 w 
6,2 337 s, 852 w 
5,8 867m, 880 m 
5,8 858s, 863 w 

Yield, 
% 

29 
28 
28 
37 
32 

Picrate 

mp, *C N, % 
found [ calc. 

156,5--157,51 12,1 12,3 
185--186 [ 12,3 12,3 

182,5--183,5] 12,3 12,3 
177--178 ] 12,2 12,0 
222--223 [ 11,5 12,0 

T A B L E  6. 

C o m -  

p o u n d  

XVIII 

XIX 

XX 
and XXt 

XXII 

P o l y m e t h y l - S u b s t i t u t e d  B e n z o [ g ] s o q u i n o l i n e s  (XVIH-X-XII) ~ 

Ra R ~ R ~ 

mp, *C 
R" (from 

hexane) 

Empirical 
M* formula 

H CH, 

H !CH3 

H 
H ~ 
EH3 CH~ 

H 245--246 

H 163 

H 218--219 
CH3 

H 256--257 

207 

221 

207 

221 

ClsHI3N 

CleHisN 

CisHm3N 

CIGHIsN 

R | 

R ~ ~  N 

q9 
Found, % 

C H N 

87,0 6,f 6,5 

86,9 7,i 6,1 

84,6 5,4 6,4 

84,6 5,9 3,5 

I Calc., % IRspectra, 
aromatic 
5(C-H), 
c m  -1 

UV spectra, 
kma x, nm 

~" I Picrates 
-d N, % 

rap, *C 
fou~l~lr C H N 

87,C 6,3 6,8 

86,s 6,~ 6,3 

87,C 6,3 6,8 

86,9 6,~ 6,3 

9lOs, 
�9 810 w 

900 s 

908 s, 
805 w 

910 s 

233, 256, 312, 
327. 345, 365, 

384, 406 
236, 254, 314, 
324, 342, 366, 

390, 410 
234, 256, 315, 
332, 348, 364, 

382. 404 
236. 257. 318, 
333. 349, 365, 

383, 403 

40 

1 

8 

40 

241--242 12,9 12,8 

245--246 12,3 12,4 

232--233 12,6 12.8 

247---248 I2,4 12.4 

a t t a c h e d  to  C(3 ) of  XX and  XXI in t he  PMR s p e c t r u m  Of a m i x t u r e  of  XX and XXI in CDCl 3 con ta in ing  the  p a r a -  
m a g n e t i c  sh i f t  r e a g e n t  E u ( D P I ~  3 (Fig.  1) is  sh i f t ed  s h a r p l y  to  weak  f i e ld  at  5.03 p p m ,  w h e r e a s  the  s i g n a l s  at  
2.55 p p m  [methyl  g r o u p  a t t a c h e d  to  C(0 of  XX] and 2.65 p p m  [methyl  g roup  a t t a c h e d  to  C(9 ) of XXI] r e m a i n  at  
s t r o n g  f i e ld ,  but  t h e i r  i n t e n s i t y  r a t i o  is  ~ 1 : 2. The  l a r g e  induced  sh i f t  of  the  s i g n a l  of t he  me thy l  g r o u p  of  
XXI, wh ich  p r e d o m i n a t e s  in the  m i x t u r e ,  c o n s t i t u t e s  e v i d e n c e  tha t  t he  m e t h y l  g r o u p  in s t r u c t u r e  XXI is  a t -  
t a c h e d  to  C(9), i . e . ,  i t  i s  c l o s e r  to t he  c o o r d i n a t i o n  c e n t e r  than the  m e t h y l  g r o u p  a t t a c h e d  to  C(6 } of b e n z o [ g ] -  
i soqu ino l ine  XX. 

The  p o s i t i o n  of the  m e t h y l  g r o u p  a t t a c h e d  to  C(8 ) o f  the  b e n z e n e  r i n g  of  i soqu ino l i ne  XVHI was  d e t e r m i n e d  
on the  b a s i s  of a s s i g n m e n t  of the  s i g n a l s  of  the  a r o m a t i c  p r o t o n s .  The  s i g n a l s  of  t he  p r o t o n s  of t h i s  r i n g  show 
up as  a double t  ( J = 9 . 0  Hz),  a q u a r t e t  ( J = 9 . 0  Hz,  J = 2 . 0  Hz) ,  and a b r o a d  s i n g l e t  (Table  2). The  J c o n s t a n t  of 
9.0 Hz a t t e s t s  to  s p i n - s p i n  coup l ing  of the  p r o t o n s  in t he  o r t h o  p o s i t i o n ,  w h e r e a s  the  J cons t an t  of 2.0 Hz con -  
s t i t u t e s  e v i d e n c e  fo r  s p i n - s p i n  coup l ing  of  t he  p r o t o n s  in the  m e t a  pos i t i on .  The  b r o a d  s i n g l e t  a t  7.98 p p m  wi th  
an  i n t e n s i t y  of two p r o t o n  un i t s  in t he  PMR s p e c t r u m  of  XXII is  r e l a t e d  to  the  p r o t o n s  a t t a c h e d  to  C(s ) and  C0) ,  
w h e r e a s  t he  s i g n a l s  a t  7.68 and 7.92 p p m  in the  a n a l o g o u s  s p e c t r u m  of  i s o q u i n o l i n e  XIX a r e  due to  t h e  p r o t o n s  

a t t a c h e d  to C(0 and C(9), r e s p e c t i v e l y .  

Two bands  at  908-910 and 805-810 e m  -1, which  a r e  r e l a t e d  to the  o u t - o f - p l a n e  d e f o r m a t i o n  v i b r a t i o n s  of 
two a d j a c e n t  and  one  s o l i t a r y  a r o m a t i c  C - H  bond,  a r e  p r e s e n t  in t he  IR s p e c t r a  of  a m i x t u r e  of  XX and XXI, 
and  in t h e  s p e c t r u m  of  XVHI, w h e r e a s  in t he  s p e c t r a  of  XIX and  XXII t h e r e  is  on ly  one band  at  900-910 c m  - l ,  
wh ich  i s  due to  s o l i t a r y  a r o m a t i c  C - H  bonds  (Table  6). 

The  UV s p e c t r a  of  benzo  [g ] i soqu ino l ines  XVHI-XXII  a r e  in qu i te  good a g r e e m e n t  wi th  the  UV s p e c t r a  of 
a n a l o g o u s  c o m p o u n d s  d e s c r i b e d  in [8-10].  

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

The  PYlR s p e c t r a  of  CFsC OOH ( t e t r a m e t h y l s i l a n e  i n t e r n a l  s t a n d a r d )  and  CDC13 ( h e x a m e t h y l d i s i l o x a n e  
i n t e r n a l  s t a n d a r d ) s o l u t i o n s  o f  the  c o m p o u n d s  w e r e  r e c o r d e d  wi th  HA-100  and BS-487C s p e c t r o m e t e r s .  The  IR 
s p e c t r a  of  KBr  p e l l e t s  w e r e  r e c o r d e d  w i th  a UR-20  s p e c t r o m e t e r .  The  e l e c t r o n i c  s p e c t r a  w e r e  m e a s u r e d  w i th  
a Hi t ach i  s p e c t r o p h o t o m e t e r .  
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Ary l (1 ,2 ,5 - t r ime thy l -4 -hydroxy-4 -p ipe r idy l )me thanes  (II-VI). These  compounds were  obtained by the 
method desc r ibed  in [5]. The c h a r a c t e r i s t i c s  of the products  a r e  p resen ted  in Table  3. 

Ary l - l , 2 , 5 - t r ime thy l -A4-p ipe r ideha -4 -y l )me thanes  (VII-X]). These  compounds w e r e  obtained by the 
method in [5]. The i r  c h a r a c t e r i s t i c s  a r e  p resen ted  in Table  4. 

Aryl (2 ,5-d imethyl -4- -pyr tdyl )methanes  (XII-XV1). These  compounds were  obtained by the method de-  
sc r ibed  in [4]. The i r  c h a r a c t e r i s t i c s  a r e  p resen ted  in Table  5. 

The following p repa ra t ion  of 3 ,7 ,8- t r imethylbenzo  [g]isoquinoline (XXl-I) (is p resen ted  as an example  of 
the synthes is  of benzo[g]isoquinolines XVIII-XXII. A solution of 5.0 g (0.022 mole) of XIV in 10 ml of benzene 
was pa s sed  at a constant  r a t e  in the cour se  of 2 h over  a K-16 ca ta lys t  (10 ml). The t e m p e r a t u r e  in the ca t a -  
lys t  zone was 560-580 ~ At the end of the exper iment ,  50 ml  of  benzene was pas sed  through the contact  tube at 
the s a m e  t e m p e r a t u r e .  The ca ta lyza te  was dr ied with fused po ta s s ium hydroxide,  and the benzene was r emo v ed  
by dist i l lat ion.  Pe t ro l eum ether  (15 ml) was added to the res idue ,  and the resu l t ing  prec ip i ta te  was r e c r y s t a l -  
l ized f r o m  pe t ro l eum ether  to give 2 g of isoquinoline XIX as a yellow powdery substance.  Compounds XVIII- 
XXI, the c h a r a c t e r i s t i c s  of which a r e  p resen ted  in Table  6, w e r e  s i m i l a r l y  obtained. The r e su l t s  of ana lys is  of 
the ca rbon  content of the mix tu re  of XX and XXI and of XXII di f fered f r o m  the theore t ica l  values .  This  is ev i -  
dently explained by the fact  that they contain s t rongly  bonded c rys ta l l i za t ion  water  that could not be comple te ly  
r emoved  by var ious  drying methods.  The b road  band at 3450 e m  -1 in the IR s p e c t r a  of these  benzo[g]isoquino- 
l ines provides  evidence for  the p r e s e n c e  of water .  
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