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Abstract: Pluoroolefin dipeptide isosteres were synthesized applying the Peterson reaction as a 
novel method for fluoroolefination. The dipeptide isosteres were elaborated to provide the 
confotmationally constrained analogs (l-(R), 1-Q and Z-(R), 2-(s)) of the Suc-Ala-Gly-Pro- 
The-pNA tctrapeptidc. a synthetic substrate of cyclophilii. 

Cyclophilins, the major biding proteins for the immunosuppressant cyclosporin A, catalyze the 

cis-trans isomerization of Xaa-Pro bonds of pcptides. 1 This pcptidyl-prolyl isomerasc (PPIase) activity 

may have an important -though still unknown- cellular function that could be related to protein folding2 or 

be involved in regulatory processes.3 

Since X-ray data and dipole moment calculations suggest that the fluorooletin is an excellent steric 

and electronic mimic for the peptide bond.4 our goal was to synthesize the isostues l-(R), l-(S), 2-(R), 

2-(s) of the Sue-Ala-Gly-Pro-Phe-pNA tetrapeptide, a synthetic substrate of cyclophilin.5 The 

conformation of the Gly-Pm amide bond was fmed by the cis and frans fluoroolefii amide bond mimic. 

These conformationally defined peptide isostezs will be employed in the examination of the mechanism of 

the PPIase activity of cyclophilin. 
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The fluoroolefin building block was synthesized applying the Peterson olefmatiot8 of the 2- 

hydroxymethylcyclopentanone derivative7 5 with a-fluoro-a-silylacetic acid ester 4. Prepamdon of 

compound 4 from the a-fluoroacetateg 3 required two steps: bissilylation by excess lithium 

diisopropylamide and chlorotrimethylsilane followed by hydrolysis of the 0-silyl group with aqueous 
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tartaric acid solution. The Peterson olefiiation yielded a 6:l mixture of 6a and 6b. the Q- and (Zj- 

isomers.9 The major product was the (A’)-isomer 6a as was confirmed by single crystal X-ray diEraction 

studies on the phthalimide protected alcohol Pa, the product of a later step in the synthesis. To obtain the 

(Z?)- and (z)-Gly-‘pI[CF=C!J-(R1s)-pro dipkptide isosteres the ester group of 6a and 6b was transformed 

into a primary amine. Subsequently the TBDMS-protected alcohol function was oxidized to the carboxyfic 

acid. 
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The mixture of the isomeric esters iia and 6b was reduced with diisobutylaluminium hydride to 

the corresponding alcohols. The isomers 7a and 7b were separated at this stage by chromatography on 

silica gel.10 
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The Mitsunobu transformation of the hydroxyl group yielded the protected amine. Treatment of 

7a with triphenylphosphine. diethyl azodicarboxylate (DEAD), and phthalimide resulted in the formation 

of 8p in excellent yield, The robust protection afforded by the phonic& was m&red so that the 

substrate could tolerate the forthcoming oxidative adoption without decomposition. Removal of the 

TBDMS-group with bomn trifluoride etherate provided the N-phthalimidc protected alcohol 9a. 

Oxidation of the alcohol 9a readily occurred upon treatment with the Jones reagent to produce the N- 

pmtcctai dipepticle isostere lOit wifh good *ld. 

OTSDMS OTBDMS HO HO 
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Our original plan required interchange of the phthalyl group for the Fmoc protecting group to 

facilitate elongation of the dipeptlde isostere via solid phase peptide synthesis, However the Fmoc- 

protected clipeptide mimic formed in a poor yield that wasn’t responsive to optimization. Therefore we 

decided to block the acid terminus first. Coupling the acid 1Oa with (L)-phcnylahmine-trr-butyl ester 

using dicyclohexylcarboaiimide, in the presence of 1-hydroxy-benxotria and N-methylmorpholine led 

to the bisprotected tripeptide mimic lla The phthaloyl group was removed by stirring compound lla in 

excess methylhydrazine at room temperature for 48 hours. The free amine of the tripeptidomimetic was 

then coupled with Boo-(L)-Alanine to get the diastemome& mixture of the protected tetrapeptide isosteres. 

After separating the two diastemomem by column chromatography (1: 1 hexanes/ethyl acetate; R!!(ftrst 

diastereomer) = 0.40, Rf(2nd diastereomer) = 0.31). deprotection of the Boc- and ferf-butyl group with 

trifluoroacetic acid of each diastenomer provided the optically active tetrapeptide isostems l-(R) and l-(s) 

as their trifluoqxuxtate salis. The same synthetic route with similar reaction conditions was employed to 

obtain the minor, Q-isomer s: ,2-(R) and 2-(a.12 

F 

P NPht 

0 
HO 

l-(R) + Ws) 

100 11a ( owxall yield for the 
(77%) lastfoursteps:22%) 

In conclusion a new synthesis of fluoroolefin peptide isosteres, via the Peterson olefination 

reaction, has been reported. (E)- and Q-Q-Ala-Gly-Y[CF=C]-(S)-Pro-O-Phe, and Q- and (Z)-(S)- 

Ala-Gly-V[CF=C]-(R)-Pro-Q-Phe tetrapeptide isosteres were synthesized. In a preliminary PPIase 

assay13 with cycl~philii enzyme and Sue-Ala-Ala-Pro-Phe-pNA substrate, three of the four synthetic 

moleeules; the t&o (Q-isomers and one of the two Q-isomers were inhibitory. The difference in the 

inhibitory potency of both O_isomers corresponding to the trans configuration of the natural peptlcle 

suggests targets ii~ further structural modifications to producemom effective inhibitors. 
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