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Abstract: N-protected a-alkyl-y-amino-B-keto-esters were synthesized from the corresponding N-
urethane protected N-carboxyanhydride (UNCAs) by reaction with lithium enolates in fairly good
yields. These compounds are candidates for mimicking the transition state analogue in enzyme
inhibitors. They constitute, however, interesting and diverse building blocks for using in
combinatorial chemistry. © 1998 Elsevier Science Lid. All rights reserved.

We have a continuing interest in the design of potent enzyme inhibitors, particularly acid protease

As an example, the tetrahedral transition state involved in the proteolysis of angiotensinogen by renin at the
scissible Leu-Val bond has been effectively mimicked by inhibitors containing hydroxyethylene isostere! or by
incorporation of statine® derivatives. It was proposed that statine is a dipeptide isostere replacing the PI-P’l
portion of the substrate® and that the 3S-hydroxyl group is a mimic of a hydroxyl group in the tetrahedral

rmediate.* The low pote of statine containing inhibitors toward certain acid protease

interm
at least in part by the lack of P’I side chain interaction. On the other hand, we have shown in the case of
bombesin that mimics of statine could be incorporated into peptide chains to yield highly potent receptor
antagonists.” N-urethane protected a-alkyl-y-amino-B-keto-esters are potential precursors of «2-alkylated

statine» derivatives and constitute however, interesting building blocks for using in combinatorial chemistry. A

synthesis of these compounds has recently been reported from a-hydroxy-B-lactam derivatives, through prior

formation of a N-carboxyanhydride obtained from the corresponding azetidine-2,3-dione followed by an ester
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ation protocol.® We describe here the synthesis of

protected N-carboxyanhydrides (UNCAs).
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Owr iaboratory is involved in the study of the reactivity of urethane N-protected carboxyanhydrides
(UNCAs) in peptide synthesis and in several reactions leading to aminoacid derivatives. UNCAs are very
reactive aminoacid derivatives. They have been used with success in solid phase peptide synthesis (SPPS) and

we have shown their usefulness in the synthesis of peptides in solution.® We have also shown that UNCAs can

be considered as starting material for the synthesis of various aminoacid derivatives such as B-amino alcohols’,

also demonstrated that UNCAs are reactive enough to yicld to the corresponding tert-butyl esters when tert-
butanol is used as solvent, in the presence of potassium bicarbonate at 45°C."* However, the use of UNCAs in

the presence of tertiary amines has to be controlled, since 1,8-diazabicyclo[5.4.0.Jundec-7-ene (DBU) or
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derivatives'. N-methylmorpholine is highly recommended when UNCAs are used in peptide synthesis. We

recently published the synthesis of y-amino- B-keto-esters from UNCAs.'> All the reactions involving UNCAS

are characterized by their simplicity, efficiency and mild conditions and can be performed from commercially
e 1e .. 16
availabic materiais.™

We report herein a simple and efficient preparation of N-protected o-alkyl-y-amino-B-keto-esters from

the corresponding UNCAs. These compounds are precursors of N-protecied o-aikyl-y-amino-p-hydroxy-esters

or statine derivatives which can be obtained as a mixture of diastereoisomers by reduction with non chiral

reducting agents or as pure diastereoisomer by chiral reduction of the corresponding ketone as described by

Nishi et al.'” in the presence of Wilkinson catalyst.

-

We have shown that in the presence of lithium enolates in THF a
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corresponding N-protected a-alkyl-y-amino-f-keto-ester derivatives (scheme 1).

R
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N —_— > N\ COOR,
0 o 0 THF, -78°C

R; = benzyloxycarbonyl; tert-butyloxycarbonyl.
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The usefulness of this method was demonstrated by the synthesis of a series of various N-protected

a-alkyl-y-amino-f-keto-esters (Boc or Z) from the corresponding UNCAs (Table 1). As shown in Table I,

condensation of lithium enolate is compatible with various protecting groups used in peptide synthesis such as

tert-butyloxycarbonyl (Boc) and benzyloxycarbonyl (Z) groups, benzyl ethers and esters.

Yield (%)/[od,, (c=1,McOH)/MP(°C)
UNCAs R’ =1sopropyl |R’ =1sobutyl | R’=benzyl R’ = CH,
R":H R”:H R,’ =H R’9=CH3
R,=Bz R,= Bzl R, = Bz R, =Et
Boc-Ala 59/-41/0il / 50/-36/69-71 [50/-60/85-87
Boc-Phe 63/-27/84-86  |50/-47/94-96 50/-32/0il 81/-49/68-71
Boc-Leu 50/-19/98-102  [150/-43/75-76 | 43/-31/0il /
Boc-lle / 56/-51/69-70 / 77/-85/0il
Boc-Met / 32/-47/65-66 / /
Boc-Ser(Bzl) 50/-9/0il / 40/-1/0il 55/-29oil
Boc-Asp(OBzl) 42/-45/0il 33/-29/0il / 60/-54/0il
Boc-Glu(OBzl) 46/-19/0il / / 57/-42/0il
Z-Ala 43/-15/0il 48/-16/0il 30/-12/oil 48/-29/0il
Z-Phe 52/-43/68-72  |40/-47/82-84 |40/-48/83-85 70/-54/0il
Z-Val 40/-11/50-52 56/-30/0il 42/-22/oi1l /
Z-Glu(OBzl) / 25/-27/0il 40/-15/0il 37/-32/0il

Table 1. Physical properties of N-protected y-amino-f-keto-esters obtained from

UNCAs. Yields are reported for pure compounds

chromatography on silica gel.

after purification by

In a typical experiment, the lithium enolate was prepared from 1 eq of the alkylated ethyl acetate

benzyl or ethyl ester under argon atmosphere at - 78°C in THF(1 mmole/10 ml) in the presence of 2 eq of LDA
Vie3 V.1 Lo o1  § w); IR S | N} S AT 3.0 1LY Afi~. 1 L L. TTATZAVA 71 . -0\ e mA AL T e T 1N 1 TTLIEN .
(<ivi 1IN 1 nr/ncplanc/cinyioCnzenc, AIANCn). ALKCT i n, ine UiNCA (1 C(J) wds dddcd (1Mo 1v 1 1 0r) did
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compound was extracted with diethyl ether, the organic layer was washed with a 1M potassium
hydrogenosulfate solution, saturated sodium hydrogenocarbonate and with brine. The organic layer was dried

over sodium sulfate and the solvent concentrated in vacuo. The crude material was purified by chromatography
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or crystailization, the compounds were homogeneous on TLC in various solvent systems and reversed phase
HPLC. They were identified by mass spectrometry and by 'H NMR analysis (as exemplified'®) that detected
the presence of two compounds (1:1) corresponding to the two diastereoisomers (except from the compounds
resulting from the condensation of the enolate of ethyl isobutyrate (R’= iPr) where only one component was
obtained). However few amounts of pyrolidin-2,4-diones'* could be detected by HPLC during the reaction
(less than 10% of pyrolidin-2 4-dione was evidenced in the case of Z-Phe-NCA which is favorable to this
formation).

In summary, we have shown in this piece of work that it was possible to obtain N-protected o-alkyl-

A

y-amino-B-keto-esters from UNCAs in fairly good conditions. This reaction shows again the usefulness of

UNCAs for the synthesis of aminoacid derivatives.
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