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Ring closing metathesis of diallylglycine 6 provided cyclic Z-olefin 7 in 80% vyield. The reaction was promoted by substitution of the amide
nitrogen with the 2,4-dimethoxybenzyl group allowing for the required cis diallylglycine amide rotamer. Removal of the protecting groups
provided cyclic dipeptide 2, a constrained scaffold useful in peptidomimetic research.

Cyclic, constrained peptide derivatives are useful tools for conformational changes involvirjare proposed to be the
understanding the structure and function of biologically primary switch for ligand-mediated modulation of nAChR
relevant molecules.The most common unit used to form activity? An oxidized Cys-Cys eight-membered ring is
cyclic peptides and proteins is cystine, which provides a found in the catalytic domain of mercuric ion reducfased
bridging tether that can directly influence biological activity in the bicyclic peptide malformif® The oxidized Cys-Cys

and physical properties. The oxidized cyclic €&3ys motif has also been incorporated into short peptides such as
dipeptidel is an eight-membered ring disulfide that is found somatostatihand kemptidé.
only infrequently in nature. Peptidomimetics in which the disulfide functionality of

Disulfide 1 is of interest because it is conserved in all cystine has been replaced by two carbon atoms have been
known nicotinic acetylcholine receptors (nAChRs), and prepared in order to increase the chemical stability of a
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G.; Lombart, H.-G.; Lubell, W. DTetrahedron1997,53, 12789—12854. (4) Bodanszky, M.; Stahl, G. LProc. Natl. Acad. Sci. U.S.£000,71,
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variety of important compoundsCarbon mimics ofl such
as 2 and 3 have not been specifically evaluated, although
one research group attempted to prepare them.
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Very recently, the synthesis of a protected varianBof
was described in 12 chemical steps starting from a derivative
of L-serine® In this letter we report the synthesis »fand
3 via a sequence of reactions using Grubbs ring closing

metathesis (RCM) as the key synthetic step. Eight-membered

ring dipeptides such @and3 may be useful scaffoldsin
peptidomimetic research and for studies involving amide self-
associatiort?

Ruthenium-based ring closing metathesis has been used

extensively for the preparation of macrocyclic alkek&s.
Peptidic dienes have also been used as substites.
However, Boc-§-allylgly-(S)-allylgly-OPh was found to not
be suitable for RCM, which was attributed to a high
preference for the trans amide bond rotamer that was
incapable of intramolecular reacti8riVe have overcome
this difficulty by using transient alkylatidf on the amide
nitrogen allowing for the cis amide rotamer to participate in
the reaction (see Scheme 13){Allylglycine methyl ester
(4) was subjected to reductive amination with 2,4-dimethoxy-
benzaldehyde to afford derivatige Amide bond formation
with Boc-(S)-allylglycine using HATU gave compourtd
N-Substituted dipeptidé is an excellent substrate for ring
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a(a) 2,4-Dimethoxybenzaldehyde, NaBH(OAc) 95%. (b) Boc-
allylglycine-OH, HATU, HOAT, NEM, 75%. (c) Grubbs catalyst,
reflux in DCM, 60 h, 80%. (d) (1) LiOH, MeOH/kD, quant; (2)
10% TFA in DCM, 3 h; (3) 1 N HCI and lyophilize, 78%. (e) Pd/
C, H, quant.

in solution. N-Substitution of a secondary amide to induce
a conformational change is an established strategy to improve
the yields of certain intramolecular reactiori&ing closing
metathesis 06 provided protected olefiid in 80% yield!®

The olefin geometry of was assigned as cis on the basis of
the coupling constant of the olefinic protons (10.6 Hz). The

closing metathesis because there is a significant amount ofmethyl ester of7 was then hydrolyzed with LiOH, and the

the cis amide rotamer in which the alkenes can react
intramolecularly. Indeed, inspection of tHe NMR (CDCly)
spectrum ob revealed a 3:2 mixture of amide bond rotamers

Boc and dimethoxybenzZylgroups were removed with TFA
to afford2.2° Alkene 2 was then subjected to hydrogenolysis
to yield saturated derivative.
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sized lactams via RCM. See Vo-Thanh, G.; Boucard, V.; Sauriat-Dorizon,
H.; Guibe, F.Synlett2001,1, 37-40.
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a stream of dry nitrogen. Upon complete formation of compodr@s
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(3:1 hexanes/ethyl acetate) to provide a clear, light brown oil (2.25 g, 80%
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(19) Green, T. W.; Wuts, P. G. M. IRrotective Groups in Organic
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The method described here for the preparation3of peptide chains replacing the oxidized, cyclic €%ys is
involves six chemical steps and an overall yield of 60%. expected to provide stable and potentially useful peptido-
Although we could have used a variety of amide substituents, mimetic derivatives.
the 2,4-dimethoxybenzyl group has the advantage of being
a model system for the extension of this approach to solid Acknowledgment. We thank Gregory C. Leo, Alexey
phase using a dialkoxy benzaldehyde résin. Dyatkin, and Charles H. Reynolds of our laboratories for

Ring closing metathesis is a versatile reaction that has nOWhelpful dllscussmns and.|nS|ght. _We also thank Prof..Dan Rich
been applied to the formation of an eight-membered ring (University of Wisconsin, Madison) for useful advice.
alkene starting from a substrate bearing adjacent allylglycine
residues. We obtained olefify a valuable synthon for further
elaboratior?? and we will report on the use af and2 for
that purpose in the future. Incorporation ®fand 3 into
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