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Abstract : Diastereosclective alkylation of hydroxylactam 6 allowed the preparation of 1,3-disubstituted hexahydro-1,4-
diazepin-2-one derivatives in optically pure form. © 1997 Published by Elsevier Science Ltd.

During our on-going program dealing with the asymmetric synthesis of biologically active compounds,
we previously reported the efficient and enantiomerically selective synthesis of 3-substituted piperidines (2a),}
ands3-substituted piperazines (2b)" by diastereoselective alkylation of chiral non-racemic 6-membered lactams
).

This strategy is highly versatile and, very recently, we have demonstrated that enantiomerically pure 3-
substituted-2-oxopiperazines 2¢, obtained as intermediates during the synthesis of 2b, could also easily afford
conformationally constrained peptidomimetics (3)° in which nitrogen atoms i and i+1 are linked by an ethylene
bridge.
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Continuing our study in the asymmetric synthesis field, we are currently attempting to widen our
methodology and we particularly wondered whether our approach was suitable with the use of more flexible
lactams. We herein report the successful asymmetric synthesis of the title compounds, by diastereoselective
alkylation of a chiral non-racemic 7-membered lactam.

The synthesis of a 7-membered ring generally proceeds in moderate to low yield. Indeed reaction of
propanediyl bis-triflate’ with the known diprotected dipeptide 4° afforded lactam 5° in 23% yield only.
Selective reduction of the ester function of 5° furnished the key optically pure hydroxylactam 6 in 76% yield.

Alkylation of 6 was investigated under the conditions previously determined in our laboratory.**
Reaction of 6 with -BuLi (2.0 equiv.), at -78°C, in THF in the presence of HMPA, then addition of the
electrophile afforded compounds 7' observed, by 'H (300 MHz) and "C (75.5 MHz) NMR, as single
diastereomers’’ (Table).

X-ray analysis of the benzylated derivative 7b'’ evidenced the expected relative configuration of the C-3
and C-1' side chains®. In order to confirm that no racemization occurred during transformations 4 to 7, we also
prepared 7a in two steps from Boc-L-Ala-L-LeuOMe (8) using the N-N" dialkylation strategy depicted for the
preparation of § and previously shown to be non-racemizing in oxopiperazine synthesis.® The 7-membered ring
9 was obtained in 20% yield. Reduction of its ester function furnished, in 60% yield, a compound
indistinguishable from 7a ("H, *C NMR and optical rotation) attesting the S configuration of both asymmetric
centers.
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Table

RX Compound Yield (%) de* (%)

CH;I Ta 47 >95

PhCH,Br 7o 52 >95

CH>=CH-CH-Br Tc 53 >95

*) Determined from 'H and '°C NMR.

In conclusion, the preparation of enantiomerically 7-membered lactams by stereoselective alkylation can
be accomplished similarly to the 6-membered series. Since the required amido alcohol 6 can be obtain in only
two steps from multigram-scale available dipeptide 4, despite the low yield of the cyclization step, this method
provides a fast access to the title compounds. It is also noteworthy that in contrast to independent observations
made on 7-membered N-benzyllactams," any product resulting from an alkylation at the o-leucinol position
could be detected (NMR) probably due to a reduced acidity of the corresponding proton in our case. Whereas
only theoretical studies have been made on hexahydro-1,4-diazepin-2-one,'* this method provides a new entry
for this kind of constrained peptides. Indeed, a recent example of hexahydro-1,4-diazepin-3-one has been
reported as dipeptidomimetic."® Finally, there is also no doubt that replacement of the iso-butyl side-chain by
any other aminoacid side-chain and subsequent chemistry on this side chain should afford all kinds of
substituted products at the N-1 position. The use of phenylglycine methyl ester should afford, after
hydrogenolysis, N1-unsubstituted derivatives as depicted in the piperidine’ and piperazine* series.
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