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The exhaustive reduction of resin-bound tripeptides with borane afforded three secondary amines and one primary amine. The treatment of
the solid-support polyamines with thiocarbonyldiimidazole afforded, following cleavage of the solid support, the corresponding bis-cyclic
thiourea in good purity and yield.

Solid-phase organic synthesis (SPOS) is a powerful approachamino acid and Boc deprotection, the resin-bound tripeptide
for the design and the parallel rapid synthesis of acyclic and was treated with borane in THF, resulting in the exhaustive
heterocyclic compounds.Combinatorial chemistry tech-  reduction of the amides to yield resin-bound polyamines
niques have been adopted by major pharmaceutical compacontaining three secondary amines and one terminal primary
nies and were rated lately by the jourr&dienceas one of amine (Scheme 7).

nine breakthroughs in scientific reseafcitlerein, we  The resin-bound polyaming is then treated with thio-
de;cr_lpe an t_afﬁuent m'ethod for the sghd-phase.Synt_hes'scarbonyldiimidazole to afford following HF cleavage the bis-
of |nd|V|dpaI bls-cycllc thioureas from regln-bound tripeptides cyclic thiouread. Kinetically, the primary amine reacts first

1. Substituted thioureas possess a wide variety of known i thiocabonyldiimidazole which favors interaction with

biological activities, including non-nucleoside inhibition of the adjacent secondary amine in an intermolecular cyclization

Hl\t/'l aqd HI\:’,{? ret;/ erjek'grgnsa?nptasé:tf)(licent(joraltly a%uve; to yield the energetically favorable five-membered ring cyclic
antagonism of the bradykinin & receptor; and antioxidan thiourea. The two remaining secondary amines further react

acltr'lvfhzo?upr?g:td;l\j\gth Zz;i?rt] a?rtng-\é:tﬁ“ngnzh dril- with thiocarbonyldiimidazole to yield the second heterocycle.
Y, g romp y Y Following a number of attempts at different concentrations

amine (.MBHA) resin, Frlpeptldes. were synthesmed usINg of thiocarbonyldiimidazole, we observed that working at low
conventional Boc chemistffollowing coupling of the third : ;
concentration and using a small excess of the reagents led
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Scheme 1
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%(a) BocNH-(R)-COOH, DICDI, HOBT; 55% TFA in DCM; BocNH-(R)-COOH, DICDI, HOBT; 55% TFA in DCM; (b) BH—THF,

65 °C; (c) pipeidine, 65°C; (d) TCDI in DCM; (e) HF/anisole.

We have optimized the reactions conditions of this synthesis of a large number of individual compounds which
synthetic route by the parallel synthesis of eight different will serve as controls for the selection of building blocks
bis-imidazolidinethiones. Phenylalanine and leucine were for the synthesis of a bis-imidazolidinethione library.

chosen for the Rand R positions and alanine and leucine
for the R position. As shown in Table 1, all compounds

Table 1. Products Were Run on a Vydac Column, Gradient
5—-95% of 0.05% TFA in ACN in 7 min. The Purity Was

Estimated on Analytical Traces at= 214 nm
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90 %

93 %

91 %

89 %

92 %

87 %

82 %

88 %

433.1 (MH")

391.3 (MH")

399.6 (MH")

357.2 (MH")

467.3 (MH")

4251 (MH")

433.1 (MH")

391.1 (MH")

were obtained in good purity>80%) with yields greater
than 85% relative to the initial loading of the resin. We are

This approach is a continuation of our efforts directed
toward the synthesis of acyclic and heterocyclic compounds
from short peptided.Using the concept of “libraries from
libraries”1° we are thus able to generate bis-heterocyclic
cyclic thioureas from the amines resulting from the exhaus-
tive reduction of resin-bound tripeptides. We are in the course
of expanding this approach for the solid-phase synthesis of
other bis-heterocyclic compounds using a variety of different
bifunctional reagents.

Supporting Information Available: Experimental pro-
cedures and LC-MS data for all compounds. LC-MS data
for the treatment of four resin-bound secondary amines with
thiocarbonyldiimidazole.This material is available free of
charge via Internet at http://pubs.acs.org.
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