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Abstract: I ,I-Disubsritutd pyrroles have been synthesized as surrogates of a G&X dipeptide cis peptide bond 

Conformationally restricted peptide and amino acid analogues, for example N-methyl amino acidsl, 
aa-disubstituted amino acids2. P_ and y-bend mimicd, dipeptide lactams4 and others5 have been used 
extensively to study the biologically important conformational preferences of t&-active peptides. This work 
has important applications in the probing of receptor specificity and in developing bioactive peptides with 
enhanced stability, selectivity and potency 6. Surrogates of the rrans 1 and cis 2 forms of a peptide bond 
have attracted considerable interest in this context. The cis peptide geometry, although usually disfavoumd, 
is particularly important in polypeptide folding7 and has been observed in both cyclic’3 and linea&’ peptides. 
A tram olefinic moietyto has been successfully employed to mimic the trans configuration 1 but the 
analogous cis olefinic group is an unsatisfactory mimic of 2 due to the ease of ci.rltrans olefin isomerism. 
The 1 ,Stetrazole ring w[CN4] 1 1X and simple racemic o-aminomethylphenylacetic acid derivatives13 have 
recently been developed as alternative amide bond surrogates for a cis peptide bond. The tetrazole formation 
gave some problems with racemization and the success of the preparation was found to be dependent upon 
the amino protecting group employed and also upon the dipeptide amino acid sequence. 

Hem, we report a simple preparation of 
. . 

H2d+2H To; ~~~~~~~~ 

NH2 NH2 synthesis. 
1,4-Dimethoxytetrahydrofuran was treated14 with the methyl ester hydrochloride of either L-alanine 

or L-leucine to give 4 and 5, respectively. Formylation and ester hydrolysis15 then gave 8 and 9. The 
glycine analogue 10 was more conveniently prepared16 by alkylation of pyrrole-2-carboxaldehyde with 
bromoacetic acid. The desired Gly-~[C.$l&Gly cis peptide surrogate 13 crystallimdtT directly from an 

ammonium acetate buffeted NaCNBH3 reductive ammination 18 of 10 in MeOH. The Gly-~&I&&Ala and 

Gly-v[CtNj-Leu analogues 11 and 12. respectively, were isolated from a similar reductive amination by 
fit evaporating the MeOH, partitioning between water and ethyl acetate and freeze drying. An attempted 
reductive ammination of the ethyl ester of 10 gave a very low yield of the corresponding amine and 
consequently the free acids 8-10 were used. Boc protection is conveniently introduced using BOC-ON@ 
according to well established conditions 19. The cis dipeptide surrogates me readily extended in the C- 
direction by coupling with a C-protected ammo acid using DCC and HOBt under standatd conditionsm. The 
tH NMR spectrum of Boc-Gly-~[QN&Ala-Phe-OEt prepared from 14 gave no evidence of diastemomeric 
tripeptides. 
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4 R=Me 
5 R=CH2CHMe2 

RH 

11 R=Me (67%) 
12 R=CH$XMe2 (49%) 
13 R=H (67%) 

~O~z~~HMe2 1 iv ’ 

Reagents and conditionc i. HCl-amino acid-OM@f~K/H~O/MeCOzK/HzO/MeC02H, mflux 4h: ii. CH(OMe)$Kl&!H2Cl2 

-40” l.Sh; iii. NaOH&O/MeOH, reflux 18h; iv. BrCHzC02WNaOH. RT 18h; v.NaCNBH+feC&N?I&eOH 

@H 7.25) RT. 18h; vi. (a) BOC-ON/wemne/H~O/Et~N, RT 18h. (b) 5 M HCl, pH 2. 
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