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STEREOSELECTIVE SYNTHESIS OF A NEW PERHYDROINDOLE DERIVATIVE OF
CHIRAL IMINODIACID, A POTENT INHIBITOR OF ANGIOTENSIN CONVERTING ENZYME
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Abstract.The stereoselective synthesis of N- ES) 1 - carbethoxybuty]ﬂ (S) alanine and of
(25, 3aS, 7aS) 2-t.butoxycarbonyl perhydroindole are described. Their coupling produces the
title compound.

With the view to preparing 1 - BZS) 2 - BIS) 1-carbethoxybutyl) aminé] 1-oxo0 propyﬂ
(25, 3aS, 7aS) perhydroindole 2-carboxylic acid 1, by coupling (2S, 3aS, 7aS) 2 - t.butoxy-
carbonyl perhydroindole 2 with N- BS) 1-carbethoxybuty1] (S) alanine 3, we had to synthetize
these original compounds 2 and 3 in a pure state and at the same time to be sure of their
configuration.
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These goals were simultaneously attained by using an approach close to that used by
BIELLMANN et al. for octopine (1).

On_the one hand, prochiral keto ester 4 was coupled with (S) alanine t.Bu ester 5 by
reductive amination (Na BH3 CN, EtOH), using the procedure described by C.F. LANE et al. (2).
The mixture of epimeric t.Bu esters so obtained was treated as described in note (3)
producing after separation the expected two epimeric hydrochlorides 8 et 3. The chemical
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yieldwas high (80 %) and the coupling was stereoselective in favour of 3 (65/35 by GLC on
OV 17 5 %, 0 150°C derivatization with BSA).

On the other hand, freshly distilled prochiral pyruvic acid 7 was coupled with (S) nor-

valine ethyl ester hydrochloride 6 by catalytic reductive amination in EtOH (chemical yield :

92 %, asymmetric induction : 70/30 in favour of 3) according to the procedure described by

S.I. YAMADA (4). After treatment and separation as described in note (3) two epimeric hyd-
rochlorides 9 and 3 were obtained.

The attributions of configurations to 3, 8 and 9 were easily performed by measuring
their respective optical rotations (c = 1, EtOH).

As expected, the diastereoisomer having the desired (S5,5) configuration was 3, comp-
ound 8 and 9 being antipodes of the other diastereoisomer.
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Compound 2 was synthetized as follows : (S) 2-carboxy indoline 10 was obtained in a pure
state ( [a] 20.5

p =° 114 ¢ = 1, HC1 2N) by fractional crystallization of its (+) a methy!
benzylamine salt (first EtOH, then Iso PrOH). (S) 2-carbethoxy indoline hydrochloride 12
was prepared (EtOH , SOC1,) from the preceding acid without racemization (checked by
capillary GLC of the (-) camphanamide) and its (S) configuration was established by reduc-
tion (A1 LiH4) to the corresponding alcool which was identified with authentic (S) 2-hyd-
roxy methyl indoline 11 described by E.J. Corey (5). 12 was catalytically hydrogenated



1679

(Pd/C) in EtOH to (2S, 3aS, 7aS) 2-carbethoxy perhydroindole hydrochloride 13 which was
purified by crystallization from AcOEt ( [o] 205°"= - 25,7 ¢ = 1, Hp0 F = 139-140°dec).

This ester was saponified (NaOH, Hp0, EtOH, 25°) and the resulting acid ( [a] 2065 = - 47,7
c = 1,Me0H F = 268-271°dec) successively treated with Z - C1 (CHp Cl2, NEt3, CgHg), Isob-
utylen - HpS04, and cat. hydrogenation (Pd/C, EtOH) to produce 2 ( [&] 2065°= -26,3 c=1,
MeOH), whose purity (>98 %) was measured by capillary GLC of the (-) camphanamide. The
configurations of carbons 2, 3a and 7a in 2 were studied by NMR (SY 250 BRUKER). Out of the
possible configurations, the values of the observed coupling constants are preferential to

configuration 25, 3aS, 7aS (note 8).

EtOH /SOCI
2 |II!II| CcI-
N

Ho COOEt

H
10 12
‘ H, Cat. PdC
H
cr-
N
CH-, OH = COOEt
H 2 H Ho
13
. 1 z~CIfEtzN
[¢] 27°_ 4+ 60,5 lc= 0,89 EtOH 957%)
D 2) Isobutylen[HySOy
see ref (5)
3) H, Cat. Pd|C

11 2

Compound 1 is a potent long-Tasting and orally active inhibitor of Angiotensin
Converting Enzyme (ACE). The form for testing was t.Bu NH2 salt ( [a] 2055 =-64,8¢c=1,
EtOH F = 134°dec.} (6).
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