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1 , 2 , 5 - T r i m e t h y l - 4 -  (p-a lkylbenzyl)piper ideines  we re conver ted  to 2 ,5 -d ime thy l -4 -  (p-alkyl-  
benzyl)pyr id ines  and 3-methyl -8-a lky lbenzo[g] i soquinol ines .  

Benzoisoquinolines - t h r ee - r i nged ,  condensed,  n i t rogen-conta ining s y s t e m s  - a re  a group of c o m -  
pounds which have not ye t  r ece ived  sufficient study. Phys io logica l ly  act ive compounds are  found among 
the i r  de r iva t ives .  Invest igat ions  of the synthes is  of dyes based on them are  p romis ing .  There  a re  st i l l  no 
pape r s  devoted to a study of the e l ec t r i ca l  p rope r t i e s  of benzoisoquinoline s y s t e m s .  However,  perhaps  the 
m o s t  impor tan t  value of these compounds cons is t s  in the fact  that  they can s e rve  as f r agmen t s  of s y s t e m s  
which a re  c lose  to alkaloids.  F o r  example ,  s e v e r a l  opium alkaloids contain the 1-benzylbenzo[g]isoqu[no-  
line s t r u c t u r e .  

The condensat ion of N-  [fl - (2-naphthyl)ethyl] amides  or  the c ondens ation of 2-  (2 ' -aminoethyl )naphtha-  
lene with formaldehyde  [1-5], the i n t r amolecu l a r  cycl iza t ion of 4 -benzy lpy r id ine -3 -ca rboxy l i c  acid [6], o r  
the dehydrocycl iza t ion  of 4- (o-xyly l )pyr id ine  [7] is usual ly employed to synthes ize  benzo [g]isoquinolines. 

In our  l a b o r a t o r y  for  the f i r s t  t ime  4-benzylpyr id ines  containing a methyl  group in the 3-posi t ion of 
the pyridine r ing have been used  for  the syn thes i s  of subst i tuted benzo[g]isoquinolines.  These  subst i tuted 
na tura l  s y s t e m s  a re  conver ted  to benzo[g]isoquinolines by cata lyt ic  dehydrocycl iza t ion  [8]. However ,  the 
synthes is  of the 4 -benzy l - subs t i tu t ed  pyr id ines  t h e m s e l v e s  is based  on the access ib le  4-p iper idones  [9]. 

Continuing our  r e s e a r c h  in this d i rec t ion  we have turned to a study of the t r ans fo rma t ions  which 
1 , 2 , 5 - t r i m e t h y l - 4 -  (p -methy l -  (i) [ethyl (II), i sopropyl  (HI)] benzyl )p iper ide ines  undergo on a K-16 dehydra t -  
ing ca ta lys t  at 460-470~ P ipe r ide ines  a re  conver ted  only to the cor responding  subst i tuted pyr idines  on 
this ca t a lys t  at 400-410 ~ The la t t e r  undergo dehydrocycl iza t ion  on the s ame  ca ta lys t  at 500 ~ to f o r m b e n z o -  
[g]isoquinolines [8]. 

We expected  that the reac t ion  under  the exper imenta l  conditions that  we se lec ted  can proceed  both to 
f o r m  pyr idine ba se s  and to fo rm subst i tuted benzo[g]isoquinolines.  

The s t a r t ing  p iper ide ines  (I-III) obtained by dehydrat ion of the cor responding  t e r t i a r y  7 - p i p e r i d o l s  
[10] a re  not pure  subs tances .  The gas - l iqu id  ch romatograph ic  data indicate that they are  a mix tu re  of at 
l ea s t  t h ree  i s o m e r s  which apparent ly  d i f fer  with r e s p e c t  to the posit ion of the double bond (probably with 
endo and exo or ienta t ions) .  

Cata lyt ic  convers ion  of I yielded 82% of 2 ,5 -d imethy l -4 - (p -methy lbenzy l )pyr id ine  (IV) and 4.6% of 3,8-  
dimethylbenzo [g]isoquinoline (VII). C ompound II yielded 65% of 2 ,5 -d ime thy l -4 -  (p-ethylbenzyl)pyridine (V) 
and 2.2% of 3-methyl-8--ethylbenzo[g]isoquinol ine (VIII). S imi la r ly ,  48.5% of 2 , 5 - d i m e t h y l - 4 - ( p - i s o p r o p y l -  
benzyl)pyridine (VI) and 3.75% of 3-methyl -8- i sopropylbenzo[g] i soquinol ine  (IX) were  obtained f rom III.  

Benzo[g]isoquinolines VII-IX are  h igh-mel t ing  yellow crys ta l l ine  subs tances  which a re  sl ightly so l -  
uble in acetone,  alcohol,  and pe t ro leum e the r .  They f o r m  p ic ra te s ,  and some of them also fo rm p e r c h l o r -  
a tes .  

The UV sp ec t r a  of benzo[g]isoquinolines VII- IX (Xmax 233, 256-257, 312, 326, 343, 362-365, 385, and 
405 ram) are  in quite good ag reemen t  with the UV s p e c t r a  of unsubst i tuted benzo[g]isoquinoline (~tmax 230, 
250,311,  328, 345, 353, 372, and 392 nm) [11, 12]. 
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The l iberated substituted pyridine bases  (IV-VI) were oxidized by means of potassium permanganate 
to t r ibas ic  keto acids - 4-p-carboxybenzoyl )pyr id ine-2 ,5-d icarboxyl ic  acid, which was isolated as its t r i -  
methyl es te r ,  and 2 ,5 -d icarbomethoxy-4-  (p-carbomethoxybenzoyl)  pyridine (X). 

C H 3 O O C ~  

|Y~Y~,YI X 

These t ransformat ions  of pyridine bases  IV-VI were accomplished to determine the position of the 
alkyl substituent in the benzyl radical .  

The IR spec t rum of X in the region of the valence vibrations of the carb0nyl  groups has a band at 
1690 cm -1 due to the valence vibrations of the C ~-O bond of the diaryl  ketone. (Thus, in the IR spect rum 
of 2 ,5-dlmethyl-4-benzoylpyr idine  there  is a band at 1675 era- l ;  the shift of this band for X to the h ighe r -  
frequency region is possible as a consequence of the relat ive shift of e lectrons from the carbonyl  group to 
the carboxyl  groups.) In addition, the IR spec t rum of X contains a band at 1725 cm -1, which should be 
ascr ibed to the valence vibrations of the C = O  bonds of the e s t e r  groupings.  (Thus, the IR spec t rum of 2,5- 
dicarbethoxy-4-phenylpyridine contains a s imi la r  band at 1732 cm -1 .) 

The band a t  1750 cm -1, also in the IR spec t rum of X, has not yet been assigned.  

EXPERIMENTAL 

The catalytie conversions (dehydrogenation, N-demethylation, and dehydrocyclization) of piperideines 

I, II, and III were carried out in a quartz flow system on a K-16 catalyst (275 ml) at 460-470 ~ Before the 

experiment, the catalyst was maintained at 560-580 ~ for 3 h in a gentle air stream. 

3,8-Dimethylbenzo[g]isoquinoline (VII). A solution of 51.4 g (0.224 mole) of piperideine I in 50 ml of 

anhydrous benzene was passed at a constant flow rate for 4 h through a contact tube. A total of 13.5 liters 

of gas (23 ~ 745mm) was collected. At the end of the experiment 200 ml of benzene was passed through the 

contact tube at the same temperature. The catalyzate was dried with fused potassium hydroxide. The ben- 
zenewas removedby distillation, and I00 ml of petroleum ether (bp 80-90 ~ was added to the residue. The 

resulting precipitate was recrystallized from petroleum ether to give 2.1 g (0.01 mole) of VII as flaky, 
yellow-green crystals with mp 252-254 ~ Found ~: C 86.8; H 6.5; N 6.9. C15H13N. Calculated ~: C 86.9; 

H 6.3; N 6.8. The picrate was obtained as yellow crystals with mp 244-246 ~ (decomp., from alcohol- 

acetone). 

Perchlorate of VII. A total of 1 ml of 30% perchloric acid was added to a suspension of 0.05 g (0.24 

mmole) of VII in 2 ml of acetone. Compound VII dissolved rapidly, and the solution took on an orange color. 

The solution was evaporated, and the residue was treated with 0.3 ml of acetone and 3 ml of ether to give 

0.04 g (0.13 mmole) of the perchlorate of base VII as orange crystals with mp 199-201 ~ (from acetone- 

ether). Found%: N4.5. C15HI3N'HCIO 4. Calculated%: N4.6. 

The solution remaining after separation of VII was distilled to remove petroleum ether and frac- 

tionated to give 38.5 g (0.183 mole) of IV with bp 114-120 ~ (0.5 ram) and nap 46-47 ~ (from acetone) [10]. 

3-Methyl-8-ethylbenzo[g]isoquinoline (VIII). This was similarly obtained from 52.5 g (0.212 mole) of 

II in 50 ml of benzene. The reaction time was 4 h. A total of 10.5 liters of gas (23 ~ 745 ram) was collected. 

The reaction yielded 1.05 g (0.00475 mole) of VIII and 31.1 g (0.138 mole) of V with bp 125-131 ~ (0.5 ram) 
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[10]. Compound VIII was obtained as ye l low-g reen  c r y s t a l s  with mp 197-199 ~ (from pe t ro leum ether) .  
Found %: C 86.8; H 6.8; N 6.4. C16H15N. Calcula ted %: C 86.9; H 6.8; N 6.3. The p ic ra te  was obtained as 
yel low c r y s t a l s  with mp 212.5-214 ~ (from alcohol).  Found %: N 11.9. C16H15N �9 C6H2(NO2)3OH. Calcula ted 
%: N 12.4. The pe rch lo ra t e  was obtained as orange c r y s t a l s  with mp 186-187 ~ (decomp., f rom a c e t o n e -  
e the r ) .  Found %: N 4.7. C16HtsN �9 HC104. Calcula ted  %: N 4.4. 

3-Methyl -8- isopropylbenzo[g] isoquinol ine  (IX). A mix tu re  of 13.1 g (0.051 mole) of III and 30 ml  of 
benzene was used for  the reac t ion .  The expe r imen ta l  t ime  was 3 h. A total  of 4.0 l i t e r s  of gas (23 ~ 745 
ram) was col lected,  and 0.45 g (0.0019 mole) of IX and 5.96 g (0.025 mole) of VI with bp 130-141 ~ (0.5 ram) 
[10] were  i sola ted .  Compound IX was obtained as g reen i sh  c ry s t a l s  with mp 166-167 ~ (from pe t ro leum 
e ther ) .  Found%:  C 86.8; H 7.6; N 5.7. CI~HiTN. Calcu la ted%:  C 86.8; H 7.2; N 5.9. The p ic ra te  was ob- 
tained as orange c r y s t a l s  with mp 185-187 ~ (decomp.,  f rom alcohol).  Found %: N 11.8. C17HITN �9 C s H  2 �9 

(NO2)3OH. Calcula ted  %: N 11.9. 

2 ,5 -Dica rbomethoxy-4- (p -ca rbomethoxybenzoy l )pyr id ine  (X). A. P o t a s s i u m  permangana te  [135 g 
(0.855 mole)] was added gradual ly  with vigorous  s t i r r ing  at 100 ~ to 20.5 g (0.097 mole) of IV and 500 ml of 
wa te r .  The manganese  dioxide was r emoved  f rom the hot solution by f i l t ra t ion and heated twice with a 
dilute aqueous solution of po ta s s ium hydroxide (150 ml) .  The f i l t ra te  and aqueous alkali  ex t r ac t  were  
evapora t ed  to 150 ml ,  and 18% hydrochlor ic  acid was added to pH 2. The resul t ing  prec ip i ta te  (25 g) was 
washed with wa te r  and dr ied  at 100 ~ (15 ram).  Concent ra ted  sulfur ic  acid (40 ml) was added with cooling to 
a suspens ion of this p rec ip i ta te  in 200 ml  of anhydrous methanol .  The mix tu re  was refluxed for  15 h, 
evapora t ed  in vacuo to 150 ml ,  and poured into a mix tu re  of 300 ml  of cold wa te r  and 200 ml of e ther .  The 
mix tu re  was s t i r r e d  v igorous ly ,  and the resu l t ing  prec ip i ta te  was dr ied and r e c r y s t a l l i z e d  f rom acetone to 
give 8.49 g (0.237 mole) of X. An additional 1.3 g (0.0036 mole) of X was i so la ted  f rom the e the r  l aye r .  The 
total  y ie ld  of c o l o r l e s s  c r y s t a l s  with mp 153-155 ~ (from acetone) was 28%. Found %: C 60.6; H 4.4; N 3.8. 
CIsHlsNO 7. Calcula ted  %: C 60.5; H 4.2; N 3.9. 

B. A mix tu re  of 1.86 g (8.3 mmole)  of V, 100 ml  of water ,  and 14 g (89 mmole)  of po tass ium p e r -  
manganate  was used  for  the oxidation. The oxidation and subsequent  workup were  c a r r i e d  out s i m i l a r l y  to 
give 0.89 g (2.5 mmole)  of X with mp 152-155 ~ 

C. A mix tu re  of 2.05 g (8.6 mmole)  of VI, 120 ml  of water ,  and 13 g (82 mmole)  of po tass ium p e r -  
manganate  was taken for  the oxidation. The oxidation and all of the subsequent  s teps  were  c a r r i e d  out 
s i m i l a r l y  to give 0.77 g (2.15 mmole)  of X with mp 151-154 ~ Base  X does not fo rm a p icra te  under  the 
usual  condit ions.  
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