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Controlled potential reduction of imonium salts in the presence of bromo esters such as 

c+bromomethyl benzoates has afforded annellated products. The method is applicable to 

the synthesis of berbine alkaloids. 

Because of its potentiality in synthesis of natural products, exploiting a novel pattern 

of cyclization is undoubtedly one of the most interesting subjects.2 We have previously 

reported a new electrareductive annellation reaction which is applicable to the synthesis of 

berbine type compounds (eq. 1).3 Although the method is simple, it is disadvantageous in 

the following two points. First, in the annellation shown in equation 1, the immonium salts 

l,repared from imines and cr,cr'-dibromo-o-xylenes are mixtures of isaners in principle when two 

bromometbyl groupsona,a'-dibro-mo-o-xylenes are made regionally unequal by the presence of 

substituents on their nucleus. Secondly, yields of the annellation are not always satisfactory. 

In the present study, we have exploited a new and facile electroreductive method of 

annellation which can give the cyclized products in high yields without contamination with 

isomers. Thus, electroreduction of mixtures of SrmKlnium salts 1-34 and methyl o-bromomethyl- 

benroates h-d6 afforded cyclized amides 8-10 in high yields without forming isomers. 

The results are summarized in Table I. The reaction probably proceeds through reduction of 

inuooniurn salts to anionic species' followed by the attack of the anions on the bromomethyl 

group of the methyl o-bromomethyl esters and subsequent intramolecular amirtolysis of amino 

eSterS I4 yielding S-lactams as exemplified in equation 2. 

Formation of the intermediates like compound 14 was not always confirnted, but they were 

identified in some particular cases. For example, electroreduction of a mixture of benzat- 

anilinium methanesulfonate (4) and 6a gave an amino ester 11 as a sole product. The reaction of 

a noncyclirable N-methyl iodide 5 with bromo esters 6a or 7 is also feasible, the products being 
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amino esters 12 or 13 as shown in Table, I. High yields and versatility of this new annellation 

are really noteworthy. 

A typical procedure is as follows. A solution of 3,4-dihydro-6,7-dimethoxyisoquinolinium 

methanesulfonate (1) (2 mmel), methyl 2,3-dimethoxy-6-bromomethylbenzoate (6b) (4 mnol), and 

methanesulfonic acid (3 ml)" in DMF (40 ml) was used as catholyte, whereas anolyte was 

a solution Of tetraethylavnium p-toluenesulfonate (3 g) in DMF (5 ml). The reaction was 

carried out at room temperlture under the conditions of controlled potential (- 1.8 V US. SCE) 

using platinum electrodes. The presence of a lead plate in the reaction system was desirable, 

though its role was not clear but assumed to be a scavenger of bromide ion or any other active 

bromine species. After 4 s/m01 af electricity was passed through the cell, the solvent was 

removed by evaporation. To the residue, dilute aqueous hydrochloric acid was added, and 

extracted with three portions of methylene chloride (100 ml), and the combined organic layer 

was dried over magnesium sulfate. After it was filtered, solvent was evaporated, and 

the residue was subjected to coltnnn chromatography (Silica Gel CHC13/CH30H) to get the product 

l3-oxo-tetrahydropalnatine (3b) (2 ml). 

Anal. Calcd for C21H28N05: C, 68.28; H, 6.28; N, 3.79. Found: C, 68.09; H, 6.33; N, 

3.77, IR (KBr): 2835, 16B5, 1610, 1573, and 1107 cm". NMR (CDC13 70%, Ccl4 30%): 6 2.60- 

3-10 (5H, m, C-5, C-6, and 13 H's), 3.83 (9H, s, 3-OCH3's), 3.96 (3H, s, -OCH$, 4.40-5.11 (ZH, 

m, C-6 and C-13aH's), 6.59 (ZH, s, C-l and C-4 H's), 6.87 (2H, s, C-11 and C-12 H's). 

m.p. 170-171 "C recrystallized from methanol-ether, 

Table I. Reaction: of Imnonium Salts with Brotno Esters. 

Imrnonium 
Salts 

Bromo 
Esters 

Proklucts" Yieldsb 
(%I 

Bromo 
Esters Productsa 

Yieldsb 
(%) 

1 6a T3a1D 83 2 6c 9c 85 

1 6b Bb NlOO 3 6a toa 85 

1 6c ac 71 3 6d tad 91 

1 6d Ed0 94 4 6a 11 62 

2 6a 9a 80 5 6a 12 64 

2 6b 9b 92 5 7 13 93 

a) Identified by NM!+, IR and/or elemental analysis. 

bj Isolated yield with column chromatography. 
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c: R7 + R2=OCH,0, R3=H 

R2 
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3 6a: Rt=R2=R3==H 

R CHp 
b: R’ ==R2=OCH3 , R3=H 

6 c: R1 + R2=OCH,0 , R3==H 

& R& . , R2=R3r.(jCR 
3 

&. R1,R2=R3,H 

b: R’=R*===OM, , R3=H 

c: R’ + &ml20 , 

R3=H 

d: RI--H I R2=R3d’Pfe 
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