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In connection with a study of l-benzyl-1,2,3,4-tetrahydroisoquinoline 

alkaloids (l), we have investigated the phenyllithium induced Stevens rearrange- 

ment (2) of differently substituted 1,2,3,4-tetrahydroisoquinolinium salts G-q 

as a novel method for the preparation of these compounds (3). Starting materials 

2a-q were prepared from the corresponding tetrahydroisoquinolines la-q by re- - - 

action with appropriate benzyl halides in benzene. The rearrangement was then 

carried out by treating suspensions of the isoquinolinium salts in ether with 

2 equivalents of phenyllithium for up to 5 hr at room temperature. The major 

products of these rearrangements were the expected compounds 3a-q. - The yields 

(4) are indicated in Scheme I. The structural assignments of 3-q are sup- 

ported by elemental analysis and spectroscopical data (5). The one-proton 

quartets in the nmr spectra of 3-q indicate the C-l position of the benzyl 

substituent (e.g. at 6 4.04 for 3a and 3.98 for 3&); the mass spectra show, - 

in addition to the weak M-l peaks, the expected base peaks which arise from 

the loss of the benzyl substituent at C-l (e.g. m/e 206 for a 2 and 2). 

In some cases we isolated the by-products by preparative thin layer chroma- 

tography (6). The structures and yields of these by-products are shown in 

Scheme I. Compounds 4a_s were formed by Sommelet-Hauser rearrangement (2,7) of 

2a-c - -. The structural assignments are supported by nmr spectra which exhibit 

three-proton singlets for the N-CH3 and arom. CH3 groups (e.g. at 6 2.41 and 2.36 

for 4&). Furthermore, the signal of the C-l proton appears as a singlet (e.g. 

at 6 4.91 for 4&). In the aromatic region, compound & exhibits an ABX- and AB- 
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Scheme I 
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pattern. 

When the rearrangement of + was carried out in liquid ammonia with sodium 

amide, the ratio of the products a and &changed as expected (2) in favor of 

& from 4O:l to 2:l (25% yield) accompanied by the formation of the debenzylated 

product & in high yield (45%). 

The mass spectra of the additional by-products (a 5b. and e) show low 

intensity-molecular ion peaks at m/e 343 (a 6a) and m/e 373 (5b) and'base peaks - 

at m/e 266 (a 6a) and m/e 296 (5b). The base peaks corresponding to M-77 thus 

indicate the presence of a phenyl substituent at C-l. This interpretation is 

corroborated by the nmr signals of the C-l protons which appear as singlets at 

6 4.16 (a 5b) and 6 4.73 (&). Two one-proton singlets at 6 6.07 and 6.77 

for 5a and 2 are assignable to the aromatic para protons of the isoquinoline - 

nucleus. In contrast, the nmr spectrum of s exhibits a complex pattern in the 

aromatic region. The methoxy group in 5a and & exhibits a three-proton sing- 

let at 6 3.45 and 3.70, respectively. In the case of 5b two three-proton sing- - 

lets at 6 3.46 and 3.74 are observed. One of these methoxy groups must be 

attached to the benzyl moiety since the spectrum also exhibits an AA'BB'-pattern 
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in the aromatic region at 6 6.70 and 7.10. 

A mechanistic rationale explaining the formation of these by-products is 

suggested in Scheme II. The intimate ion pair S (11) derived from the ylid 1 

(12) can be recombined by route A to give 2 and by route B to give 11. .This 

is followed by reaction of 2 and j.& with phenyllithium to give a, & and & (131, 

respectively. The formation of the debenzylated compound lb and 4,4'-dimethoxy- - 

dibenzyl (14), which were also identified as the by-products, results from attack 

of the benzyl carbanion moiety of S (R=OCH3) on the still intact quaternary salt. 

Scheme II . 

R = H, OCH3 
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