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Summary: Preparation and diastereoselective Birch reduction-alkylation of benzoxazepenone 
3 is described; conversion of 3 to % enantiomerically pure ll confirms the -98:Z diastereo- 
selection in the alkylation step. 

- 

The Birch reduction-alkylation of benzoic acid derivatives to give 6,6-disubstituted-1,4- 

cyclohexadienes is one of the most useful reactions in organic synthesis. Severa1 applications 

to natural product synthesis have been recorded and we have developed a versatile method for 

preparation of 6-alkyl-6-carboalkoxy (and carboxamido)-2,4-cyclohexadien-l-ones by Birch re- 

duction-alkylation of o-methoxybenzoic acid derivatives.l In this note, we report the first 

method for enantioselective Birch reduction-alkylation of a chira1 benzoic acid derivative 

and illustrate an application of the method to the synthesis of tricyclo[4.3.1.03s7]decenone 

11 in 'L enantiomerically pure form. - 

We have reported that the d-menthol ester of o-methoxybenzoic acid gave a 1:l mixture 

of diastereoisomeric cyclohexadienes on Birch reduction-alkylation with methyl iodide.lb 

The absence of stereoselection must be due, at least in part, to the freedom of rotation of 

the chira1 auxiliary about the ester C-O bond. We expected that restraining the chira1 center 

to conformational movement within a benzo-fused seven-membered ring system might provide a 

measure of stereocontrol in the alkylation step.' Birch reduction-alkylation of tJ,fj-dialkyl- 

2-methoxybenzamides had already been demonstrated;lb we, therefore, selected L-prolinol 

derived heterocycle 3 for exploratory studies. 

Reaction of o-hydroxybenzoic acid (i) with t+methylmorpholine (2 equiv), N,_-dicyclo- 

hexylcarbodiimide (1 equiv), 1-hydroxybenzotriazole (1 equiv), and L-prolino13 (1 equiv) 

in THF at Oo gave amide 2 in Q quantitative yield." Cyclization of 2 was performed in -80% 
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overa11 yield from 1 by use of the Mitsunobu reaction conditions.5 - Other methods of cycli- 

zation resulted in formation of varying amounts of benzoxazinone 4, presumably by elimination 

to the enamide (not shown) and intramolecular phenol-olefin addition.6 

Me 
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!&, R = Me 6 - 2, R = Me 

d, R = Et b,R=H 

c, R = CH2CH=CH2 

d, R = CHrCHzCH=CH2 

8a_, R = Me 
d, R = CH2CH2CH=CH2 

Benzoxazepenone 3 underwent Birch-reduction with alkali metals in NH,-THF solution in 

the presente of tert-butano1 (1 equiv). The resulting amide enolate was subsequently treated 

with severa1 common alkylation reagents; s, methyl iodide, ethyl iodide, allyl bromide and 

4-bromo-l-butene (Table 1). With methyl iodide, the product ratio (5a:6a) of 85:15, respec- -- 

tively, was found to be independent of the metal used in the reduction step (K, Na, Li; 

entries l-3). With alkylation reagents more sterically hindered than methyl iodide, the 

diastereoselectivity of alkylation was outstanding (>98:2; entries 4-6). 

A small amount of y-alkylation product 7a (-3%) was obtained from enolate alkylation - 

with methyl iodide. This material appeared to be formed as a single diastereoisomer, but 

relative configuration has not as yet been determined. It is noteworthy that y-alkylation 

occurred to give 7a (a tetrasubstituted vinylogous urethane) rather than y' to give a tri- - 

substituted acrylamide (not shown). A small amount of the product of y-protonation, 0, 

was produced from alkylation with allyl bromide. 
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Continuing studies are directed at 1) the utilization of this chira1 auxiliary method 

in enantioselective natural product syntheses, 2) an examination of the diastereoselectivity 

of aldol condensations of the chira1 amide enolate derived from 3 and related enolates, - 

and 3) the development of protocols for the conversion of benzoic acids to a wide range of 

optically active cyclohexanes for use in organic synthesis." 
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