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Biosynthesis of Mescaline 
By K. L. KHANNA, H. ROSENBERG, and A. G. PAUL* 

(College of Pharmacy, The University of Michigan, Ann Arbor, Michigan 45104) 

Summary A pathway of biosynthesis of mescaline from 
3,4-dilrqdrosy phenethylamine Eia un-O-methylation is 
proposwl. 

RECENI proposalsl~2 that methoxylated phenolic inter- 
mediates may be involved in the biosynthesis of mescaline 
(V) have, in part, been substantiated by us. Tracer 
experimeqts of Lophophora williamsii with [8-14C]labelled 
4-hydroxy-3-methoxy- (11) , 3-hydroxy-4-methoxy-, and 5- 
hydroxy-3,4-dimethoxy-phenethylamine were carried out 
in the manner previously The mescaline 
isolated in each instance was assayed for radioactiivty and 
then degraded in order to determine specific incorporation. 
The resuIts showed that 4-hydroxp-3-methoxyphenethyl- 
aniine was incorporated to a significant extent (1.45%) with 
~ 9 9 %  of the radioactivity residing in the 8 position of 
mescalintl. However, only 0.10% of the radioactivity of 
3-hydroxy-4-rnethoxyphenethylamine and 0.21 % of the 
radioactivity of 5-hydroxy-3,4-dimethoxyphenethylamine 
were reclwered as mescaline. Contrary to the finding of 
Lundstrtsm and Agurell,6 we have not found 3,4,5-trihydr- 
0xyphent:thylamine to be an efficient precursor (0.72% 
incorporation) .2 

The I c w  percentage of incorporation of 5-hydroxy-3,4- 
dimethoxyphenethylamine would indicate that this com- 
pound is not a significant intermediate in the biosynthesis 
pathway of mescaline as suggested by Agurell and Lund- 
str0m.l I t  appears that in L. williamsii, the pathway of 
biosynthesis involves m-O-methylation of 3,4-dihydroxy- 
phenethylamine (I) rather than p-O-methylation as an 

S. Aaurell and T. Lundstrom. Chem. Comm.. 1968, 1638. 

initial step. The earlier sequences in the pathway from 
phenylalanine to 3,4-dihydroxyphenethylamine have been 

These data and the reported occurrence of 4-hydroxy-3,5- 
dimethoxyphenethylamine (IV) in the mescaline-producing 
cactus Trichocereus pachanoi T~ support the hypothesis 
that mescaline is formed from 3,4-dihydroxyphenethyl- 
amine by the pathway shown. Whether 5-hydroxy-3,4- 
dimethoxyphenethylamine serves as a precursor of the 
phenolic tetrahydroisoquinoline alkaloids in I.. williamsii 
is under investigation. 
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