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AbstTact: Synthesis of an orthogonally protected form of phenylogous amino acid 1 which mimics an extended

conformation of the dipeptide Arg-Gly was achieved. Key steps Involve a diastereoselective addition of allylic

organomelallic reagenlS to chira! imine 2 and a palladium mediated carboalkoxylation of aryl bromide 5.

Interleukin-2 (IL-2) is a 15.5 kDa cytokine responsible for the proliferation of activated T cells. It binds
to a heterotrimeric receptor complex consisting of a, B. and 'Y chains with picomolar affinity.1Antibodies

against the IL-2Ra chain have proven clinically effective as immunosuppressive agents1 and thus we have

sought small molecules capable of blocking the IL-2-IL·2Ra interaction as potential orally active successors

to the antibody drugs. The design of such agents is based on a combination of structural information obtained

by X-ray crystallographic studies of IL-22,3 and site-directed mutagenesis4 which identified a linear region
comprising Lys35. Arg38• Phe42 and Lys43 as being critical for the binding of IL-2 to IL-2Ra. Molecular

modeling experiments suggested that the pentapeptide Lys-Arg-Gly-Phe-Lys in an extended conformation

could span the region from Lys35 to Lys43 and achieve good overlap of its side chains with the cOITesponding

key residues of IL-2.
While such peptides are only weak IL-2 antagonists. incorporation of elements which promote the

bioactive conformation would be expected to improve potency. In keeping with recent interest in the design of

rigid spacers capable of promoting particular conformational preferences in flexible linear peptides5, we

perceived that the phenylogous arginine 1 incorporates the geometry of the extended dipeptide Arg-Gly as

illustrated in figure 1. Below we report the synthesis of 10, a protected form of 1. which permits it., convenient

insertion into polypeptides.

1
Figure 1. Comparison of an extended conformation
of Ala-Gly wiIh Ihe corresponding dipeptide mimic
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The synthesis of 10 relies on the diastereoselective addition of an allylic organometallic reagent6 to a

chiral imine? derived from 3-bromobenzaldehyde as shown in Scheme 1. The allyl group in this adduct serves

as a masked amino acid side chain and the bromine serves as a functional handle that can be converted to the

carboxyl group through a palladium mediated carboalkoxylation reaction.S We have selected phenylglycinol

as the chiral auxiliary because it is readily available and gives good asymmetric induction.7c,e Addition of

allylcerium dichloride to the the chiral imine 2 derived from S-(+)-phenylglycinol gave homoallylic amine 3
in 85-90% yield with excellent diastereoselectivity as reported.?e Hydroboration of 3 with borane-DMS in

TIIF at -10 °C followed by oxidative workup gave primary alcohol 4 in 74 % yield together with 7% of the
regioisomeric secondary alcohol. Oxidative cleavage of the chiral auxiliary with Pb(OAc)4 gave the

aminoalcohol s9a in 53% yield whose S absolute stereochemistry was confirmed by X-ray crystallography

based on the anomalous scattering of the bromine atom and refinement of both enantiomers.9b Protection of

the amino group with BOC20 provided Boc-aminoalcohol 6 which is suitable for the carboalkoxylation

reaction. Treatment of 6 with a catalytic amount of Pd(Ph3PhCI2 in a mixture of n-butanol. DMF and Et~N

(4/3/3 by volume) at 80 DC under 40 psi of carbon monoxide gave the desired product 7 in 84% isolated

yield. tO Hydrolysis of 7 gave carboxylic acid 8 in 90% yield (Scheme I).

Scheme 1
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(a) AIIylmegnisium bromide. CeClJ•THF, -50°C, 85-90%; (b) BHrDMS. H20 2INaOH. 74"#
(c) Pb(OAc)4. then H20/HCI. 53%; (d) (BOChO, EtJN. TIIF, 95%; (e) n-BuOH. CO, Pd (0).
DMF/EtJN, 84%; (0 NaOH. EtOHlH20. 90%.

Compound 7 represents a versatile intermediate for the preparation of dipeptide mimics. In order III

demonstrate the utility of 7 and to prepare the Arg-Gly mimic 10 required for the synthesis of IL-2
antagonists. we proceeded as shown in Scheme 2. Reaction of 7 with N,N-bis-Cbz-guanidine 11 under
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Mitsunobu conditions gave differentially protected Arg-Gly mimic 9 in 90% yield.J 2 The 8: I ralio of

enantiomers was determined by 19F NMR analysis of the Mosher amide13 derivative of 9. Hydrolysis of 9
with lithium hydroxide in MeOHfrHFIH20 gave a 77% yield of benzoic acid 10 as a white solid wilh mp

113-115 ·C (decomposition). Compound 10 constitutes a suitable protected form of Arg-Gly mimic 1 that can

be used directly in peptide synthesis. The general methodology described above should be useful for

preparation of other extended Xxx-Gly dipeptide mimics either derived directly from compound 7 or from 2

utilizing the broad array of organometallic reagents available for the stereoselective introduction of the Xxx

side chain.

Scheme 2

Cbz-HN..,... NH2 CbZ-HN:r.NH2

HO'( a CbZ-l b NR'(

I · I . I
BU02ClfNHBOC BU02ClfNHBOC H02ClfNHBOC

7 9 10

(a) DEAD. Ph3P. N.N-BisCBZ-guanidine. 90%; (b) LiOH, MeOHffHFIH20. 79%;
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