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SOLVENT EFFECT IN THE REACTION OF (S)-N-ISOPROPYL-(Nα-BENZYLOXY

CARBONYL) PROLINAMIDE WITH LITHIUM ALUMINUM HYDRIDE
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A specific solvent effect in the reduction of (S)-N-

isopropyl-(Nα-benzyloxycarbonyl) prolinamide with lithium

aluminum hydride. The reactions in diethyl ether gave mainly

(S)-N-isopropyl-(Nα-methyl) prolinamide and (2S)-N-methyl-2-

[(isopropylamino) methyl] pyrrolidine, while 3-isopropyl-2-oxo-

1, 3-diazabicyclo [3.3.0] oct-4-ene and (5S)-3-isopropyl-1, 3-

diazabicyclo [3.3.0] octane were produced in tetrahydrofuran.

We now report a remarkable solvent effect in the lithium aluminum hydride

(LAH) reduction of (S)-N-isopropyl-(Nα-benzyloxycarbonyl) prolinamide (1), having

an N-benzyloxycarbonyl (Z) group and an amide group. The reaction of compd 1

with LAH in diethyl ether (ether) gave (S)-N-isopropyl-(Nα-methyl) prolinamide (2)1)

and (2S)-N-methyl-2-[(isopropylamino) methyl] pyrrolidine (3)1) as main products,

while (5S)-3-isopropyl-1, 3-diazabicyclo [3.3.0] octane (5)1) was a predominant

product in tetrahydrofuran (THF). By controlling molar ratio of LAH to 1 in

THF, 3-isopropyl-2-oxo-1, 3-diazabicyclo [3.3.0] oct-4-ene (6)1) was obtained,

probably via an elimination of water on intermediate (4). These data are shown

in Table 1. These results suggest the presence of two obviously different processes

which are dependent on the character of solvent in the reaction.

Recently, Hartshorn et al. found a solvent dependence of products in the LAH

reduction of alkynols. They explained the results by an initial hydride attack on

Table 1. Product yields of reactions of 1 with lithium aluminum hydride

a) Determined by GLC.
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the different carbon of the triple bond.2)

In our system, the amide proton of 1 is

first abstracted by LAH and the substrate-

LAH complexes are formed. Then, there are

alternative routes for the following stage;

that is, the reaction in ether is initiated

by the attack of a hydride on the carbonyl

carbon of Z group, as is shown in Fig. A,

while the reaction in THF is derived to a cyclization by the attack of the imino-

nitrogen on the carbonyl carbon of Z group, as is shown in Fig. B. Solvents seem

to affect the substrate-LAH complexes. Studies are being continued to know how

solvents participate the transition state of the reduction.

we thank Dr. Y. Uchio of Hiroshima University for measurements of the 13C NMR

spectra.
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