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Aporphine Synthesis by Pschorr Cyclization of 

Thalicarpine PrecursorlP2 
Aminophenols. An Improved Synthesis of a 

Summary: An improved general synthesis of apor- 
phines via Pschorr cyclization of 1-(2’-aminobenzyl)-7- 
hydroxy-l,2,3,4-tetrahydroisoquinolines has been de- 
veloped and successfully applied to  the synthesis of 
thalicmidine (5g) , niiciferine (6a) , glaucine (6g), and 
the thalicarpine precursor 6e, in the highest yields 
reported to  date. 

Air: In  an earlier c~mmunication,~ we have described 
a total synthesis of the tumor inhibitory alkaloid 
tha l i~a rp ine .~ ,~  The synthesis suffered from a single 
low-yield (15%) step, cyclization to  the intermediate 
6e. Similar problems have been encountered in the 
synthesis of most aporphines, and, in general, the 
cyclization yield decreases as the oxygenation level of 
the precursor  increase^.^,' This communication re- 
ports an improved synthesis of aporphines. We 
believe this synthesis to be of general synthetic 
utility . 

The key step in our synthesis is the Pschorr cycliza- 
tion of 1- (2’-aminobenzyl)-7-hydroxy-l,2,3,4-tetra- 
hydroisoquinolines of type 4. Earlier studies have 
demonstrated the yield enhancement by the 7-hydroxy 
group in mechanistically different aporphine cycliza- 
tions, but the overall synthetic sequenceR were not of 
general p r a c t i ~ a l i t y . ~ , ~  In  contrast, condensation of 
the appropriate o-nitrotoluenes 2a-e with 6-methoxy-7- 
hydroxy-3,4-dihydroisoquinolinium methiodidelO (1.2 
mol equiv) in the presence of KO-t-Bu (2.2 mol equiv) in 
N,N-dimethylacetamide gave the 1-(2’-nitrobenzyl)-7- 
hydroxy-1,2,3,4-tetrahydroisoquinolines 3a-e in yields 
of 88-95% (Table I).11*12 Reduction of 3a,b,e with 
5% Pd/C gave the corresponding aminophenols 4a,b,e 
in yields of 87-98%. Catalytic reduction of 3c was 
accompanied by hydrogenolysis to 4f. The halogenated 
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aminophenols 4c,d were consequently obtained by 
Zn-H2S04 reduction. Aminophenols 4a-f were cyclized 
to the corresponding 1-hydroxyaporphines Sa-f (35- 
50y0 yield) by diazotization in 1:l 20y0 HzS04 and 
HOAc, and cyclization with copper powder. Apor- 
phines 5a-d)f were separated directly as crystalline 
salt derivatives. Hydroxyaporphine 5e was separated 
as free base by chromatography, and methylation with 
diazomethane gave the thalicarpine precursor 6e in 
90% yield. For aporphinea 6a-d,f, it was found 
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advantageous to  proceed with diazomethane methyla- 
tion of the crude hydroxyaporphines Sa-d,f. Thus, 
e.y., the most efficient synthesis of dl-nuciferine (6a) 
reported to date proceeds via 3a (90%) and 4a (57%) 
and cyclization-methylation to 6a (48%). 

An improved synthesis of dl-glaucine was effected 
via hydrogenation with 5% Pd/C of 1-(2’-nitro-4’,- 
5’-dimethoxybenzyl)-2-methyl-6-methoxy-7-benzyloxy- 
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TABLE I 
YIELDS (PER CENT) AND MELTING POINTS ("C) 

a 90bJ 87, 210-112 deed 44, 269-271 dec0 48, 259-261 dece 

C 95, 146-147 83b*Q 43, 241-243 dech 
d 94, 127-129 77, 118-1 19f.S 50, 244-246 dech 43, 260-261 dech 
e 92, 173-174 9Sb3f 35, 150-151' 23, 212-214 dece 
f 81, 137-1388 46, 219-223 dece 36, 223-225 dece 
g 81, 177-17gd 43, 190-192f 46, 191-192 de& 

3 4 6 6a 

b 88, 167-168 93, 161-162' 45, 239-241 dece 40, 186-187' 

a Combined yields for direct two-step conversion from 4 to 6 .  
Dihydrochloride. e Hydrobromide. f Free base. Q Reduction with Zn-HZSOd, Hydrochloride. Picrate. 

Bmorphous. Characterized as the N-methiodide, mp 218-219'- 

1,2,3,4-tetrahydroi~oquinoline~~ to  aminophenol 4g in 46% yield from 4g (which was isolated as the picrate 
(81%). Cyclization of the diazonium salt of 4g using salt15). 

yield. Cyclization-methylation gave dl-glaucine (6g) 
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Spander ,  J. ow. Chem., 36, 175 (1970). 
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