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Diastereoselective Addition of Lithiated N,N-Diethyl-o-Toluamide to Chiral
Isopropylidine Glyceraldehyde Imines. Asymmetric Synthesis of 3-Substituted

3,4-Dihydro-1(2H)-isoquinolones

Robin D. Clark,* Jahangir, Michel Souchet, and John R. Kern

Institute of Organic Chemistry, Syntex Corporation, 3401 Hillview Ave., Palo Alto, California 94304, U.S.A.

The lithio derivative of N,N-diethyl-o-toluamide adds regiospecifically to {R)- and (S)-glyceraldehyde acetonide
p-methoxybenzyl imines to afford the Cram-chelation controlled products (35,1’ R)-(3) and (3R,1’S)-(3), respectively.

Although a wealth of literature exists on the stereoselectivity
of addition of organometallic reagents to «- and f-substituted
aldehydes,! few examples of additions to «- and f-alkoxy
imines have been reported.2 This reflects the numerous
problems inherent with imines, including low electrophilicity
and their tendency to undergo «-deprotonation rather than
addition.? One notable success in this area has been the
addition of allylic organometallic reagents to «-alkoxy imines.
Allyl Grignard and allyl triethylaluminium-Grignard reagents
afforded predominantly Cram-chelation control products*
while non-chelation products were obtained with allyl-9-bora-
bicyclo[3.3.1]nonane (9-BBN).22 Other successful approaches
include addition of diethylzinc to 2,3-dialkoxy phenylsul-
pheneimines® and addition of organolithium reagents to
a-alkoxy aldehyde dimethylhydrazones.6 We now report an
apparently unprecedented example of the addition of an
organolithium reagent to a chiral 2,3-alkoxy imine which
affords a product which can be rationalized by a Cram-
chelation controlled process.

We have previously reported that addition of lithio species
(1) to imines (primarily benzylidene imines) affords 3,4-
dihydro-1-(2H)-isoquinolines.” In an extension of this work,
condensation of (1) with the p-methoxybenzyl (PMB) imine of
(R)-glyceraldehyde acetonide (5)-(2)® was investigated. Thus,
addition of ($)-(2) (1 equiv.) to a tetrahydrofuran (THF)
solution at —78°C of (1) (1 equiv.; generated with lithium
di-isopropylamide) afforded the single diastereoisomerf
(3R,1'S5)-(3) in 50% yield} {m.p. 151—153°C; [«]p?5 —188° (¢
0.45, CHCl3)} (Scheme 1).
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t The moderate (unoptimized) yield is due in part to dimerization of
lithio species (1).
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NEt, functionalized, optically pure 3-substituted 3,4-dihydro-
L PMB 1(2H)-isoquinolones!4 and 1,2,3,4-tetrahydroisoquinolines.
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