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We describe an efficient synthesis of highly active renin
inhibitors containing a sulfonemethylene isostere at their N-
terminals and a hydroxyethylene isostere at their C-terminals.
The stereospecific synthesis of N-terminal key intermediate, L-
N-[(2R)-2-benzyl(or 1-naphthylmethyl)-3-hydroxypropionyl]-
norleucine t-butyl ester is described.

1) we found that some

In the course of our studies of renin inhibitors,
structures which have a sulfonemethylene isostere at the amino terminal showed
remarkable activities. Their characteristic amino terminals are L-N-[(25)-
3-alkylsulfonyl(or heterocarylsulfonyl)-2-benzyl(or 1-naphthylmethyl)propionyl lnor-
leucine. A homostatine derivative,za) a hydroxyethylene isostere is located at
the C—terminal.4) These inhibitors are illustrated in Fig.1.5) In this manuscript
we describe the total syntheses of inhibitors(la-d), and the efficient
stereospecific syntheses of their N-terminal elements. Initially, L-N-[(2R)-2-
benzyl-3-hydroxypropionyl Jnorleucine t-butyl ester (7a) and its diastereomer 6a
were prepared from diethyl malonate(2) (Scheme 1, Route A). Half ester 4a was
coupled with L-norleucine t-butyl ester to give a mixture of diastereomers b5a.
Reduction of 5a with sodium borohydride in ethanol for 6 hours afforded 6a(36%)
and 7a(32%) which were separated by silica gel chromatography.6) In the same
manner, L-N-{ (2R)-3-hydroxy-2-(1-naphthylmethyl)propionyl]norleucine t-butyl

ester(7b,33%) and its diastereomer (6b,44%) were prepared.7) With respect to the
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Scheme 1.

configuration of 2-benzyl(or 1-naphthylmethyl)-3-hydroxypropionic acid, 7a,b and
6a,b were determined to be R and S respectively by the stereospecific syntheses
shown in Route B. The well-known chiral auxiliary (4S)-4-(1-methylethyl)-2-
oxazolidinone(9)8) was readily prepared from 8 by a new method.g) The resulting
phenylpropionyl amide 10a was treated with LDA and benzyl bromomethyl ether to

,8,10) and

afford 11a. This asymmetric alkylation was first reported by Evans et al.
utilized in the synthesis of homostatine by Rich et al.11) By HPLC analysis, the
diastereomeric purity of 11a was calculated to be 95% after the reaction and 99%
after purification by silica gel chromatography. Crystalline hydroxy acid 12a12)
could be obtained by hydrolysis of 11a with lithium hydroperoxide,13) followed by
hydrogenation over palladium black at atmosphéric pressure. (2R)-Enantiomer 12a was
coupled with L-norleucine t-butyl ester to afford a single diastereomer 7a
without any detectable amount of 6a. (2R)-3-Hydroxy-2-(1-naphthylmethyl)propionic
acid (12b) was similarly prepared from 10b. However, in this case the benzyl ether
was cleaved by hydrogenolysis under catalytic transfer hydrogenation, using
palladium black and cyclohexene as the hydrogen donor.14) The naphthyl group in 11b
was expected to suffer reduction to a tetralin compound under the hydrogenation
conditions to prepare 12a from 11a. After tosylation of 7a,b using standard

conditions, the products 13a,b were treated with sodium thiocalkoxides in DMF at
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room temperature to give sulfides such as 14a-d. Oxidation of 14a-d by hydrogen
peroxide in the presence of sodium tungstate in methanol, gave sulfones 15a-d in
good yield. During the conversion of 7a,b to 15a-d, 1little racemization took
place at the a-position of 2-benzyl(or 1-naphthylmethyl)-3-substituted-propionic
acid. For example, the ratio of racemization was calculated to be 0.3% by HPLC
analysis of 15a and 7a. This racemization appears to occur during the sulfide
formation, because the elimination product formed from 13a can react with
thiocalkoxide through the Michael addition. After treatment of 15a-d with
trifluoroacetic acid to remove the t-butyl ester, the resulting free acids were
coupled with homostatine derivative:3) (2RS,4S5,5S)-5-amino-2-ethyl-4-hydroxy-7-
methyloctanoic acid isobutylamide using DPPA.15) Renin inhibitors l1a-d are obtained
as a mixture of stereoisomers at the 2-position of homostatine. However, these can
be separated by HPLC. Thus we established stereospecific syntheses of potent

renin inhibitors containing a sulfonemethylene isostere at their N-terminals.
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