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A FAVOURABLE DIASTEREOSELECTIVE SYNTHESIS OF 

N-(I-S-ETHOXYCARBONYL-3-PHENYLPROPYL)-S-ALANINE 

H. Urbach* and R. Henning 

Hoechst AG, Pharma Synthese, 6230 Frankfurt/Main 80 

Summary: N-(1-S-Ethoxycarbonyl-3-phenylpropyl)-S-alanine is prepared by 

Michael addition of S-alaninebenzylester to ethyl-4-oxo-4-phenyl-2-butenoate 

in a regio- and diastereoselective fashion and subsequent catalytic hydroge- 

nolysis. 

N-(I-S-Ethoxycarbonyl-3-phenylpropyl)-S-alanine 1 is a portion of the molecule 

of the angiotensin-converting-enzyme (ACE)-inhibitors Hoe 498 2 1) , MK 421 32! - - 
CI 906 j3' and others, which have attracted great therapeutic interest in the 

cardiovascular field. 
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In view of studying structure-activity relationships of ACE-inhibitors we 

looked for a favourable synthesis of 1. 

Treatment of trans-ethyl-4-oxo-4-phenyl-2-butenoate 5 4) - with S-alaninebenzyl- 

ester 5 in ethanol at room temperature in the presence of N(C2H5)3 gives rise 

to a diastereomeric mixture of ? and 5 exclusively in a Michael type addition 

in 97 % yield (Scheme I). 
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The diastereomer 7 with (S,S)-configuration is only slightly soluble in etha- - 
no1 and precipitates out of solution in 55 - 65 % yield (mp.: 73 - 74 OC,~]?: 

-17.8O (c = 1, CH30H)). After cooling of the mother liquor another portion of 

1 precipitates out (total yield 77 %). 1 is subjected to catalytic hydroge- 

nolysis (Pd/C, HZ, 

25 - 30 Oc, 

glacial acetic acid containing 1.6 % cont. H2S04 (v/v), 

1 atm) to give 1 in 91 % yield (mp,: 148 - 150 o~,[&]p: + 28,2O 

(c = 1, CH30H)). The (R,S)-diastereomer 8, which has to be used immediately 

after filtration of 7 5) is hydrogenated in the same manner to give 9 in 74 % - 
yield (mp.: 128 - l30-“C;[d, F: = -25O (c = 1, CH30H)). 

To confirm the configuration of 1 and 9 we carried out the following reaction - 
sequence (Scheme II): 
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Scheme II 
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The racemic triflate 10 (rat. hydroxyester, (CF3S02)20, pyridine, CH2C12, O°C, - 
84 % yield) reacts with S-alaninebenzylester and N(C2H5)3 in CH2C12 at room 

temperature to give the diastereomeric mixture of 11 and 12, which can be se- - 
parated easily by column chromatography (Si02, cyclohexane/diisopropylether 

8 : 2). 11 is eluted as the less polar compound @]~": -0.4O ( c = 1, CH30H); 

~:[~]~?-11,4o (c = 1, CH3OH)). _ 11 and 12 were debenzylated (Pd/C/H2,C2H50H, _ 2. 
r. ., t 1 atm) to give 2 (mp; 136 - 137 "C;[&], : -27,9O (c = 1, CH30H)) and 1 

(mp.: 148 - 149 o~,[&]i": +28,0° (c = 1, CH30H)). To decide whether 1 or 2 pos- - 
sessthe (S,S)-configuration, the triflate 10 (R-config.) 6) - was subjected to 

the reaction with S-alaninebenzylester 5. Under inversion 12 was obtained ex- - 
elusively 8) which was debenzylated to give I_, which has the (S,S)-configura- 

tion. Accordingly, _ 9 possesses the (R,S)-configuration. 
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H2CH2-;H-C02H 7) + C2H50H H2CH2-CH-CD2C2H5 

13 
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