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Abstract: A series of stable, very potent inhibitors of dipeptidyl peptidase IV has been developed. A
number of dipeptide analogues, incorporating a 4-cyanothiazolidide, were found to have K; values of less than
1 nM versus human DP-IV and half-lives of between 5 and 27h in aqueous solution (pH 7.4).
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The serine protease dipeptidyl peptidase IV (DP-IV, EC 3.4.14.5)"* which is identical to the T cell
activation marker CD26 has been the subject of intense scrutiny because it was recently shown that inhibitors or
antibodies of this enzyme can inhibit T cell proliferation.”* However, the physiological role of DP-IV in the
immune system and the molecular events mediated by this enzyme are only partly established® and we felt that it
was necessary to develop potent, stable inhibitors of DP-IV to help elucidate the biological role of the enzyme
and to investigate their therapeutic use in a number of disease states such as inflammation, graft versus host

disease (GVHD), cancer or AIDS.
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We recently reported a series of aminoacyl-2-cyanopyrrolidides®’ which possess K; values of less than 5
nM versus human DP-IV® and half-lives (1) of greater than 48h in aqueous solution (pH 7.4).° This series of
inhibitors is exemplified by 1 which has a K; value of 1.1 nM versus human DP-IV and a half-life of 48h in
aqueous buffer (pH 7.4).

* Fax +44 (1703)766253; e-mail pdj@ferring.demon.co.uk
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In a quest to improve the potency of this class of inhibitors, we investigated replacing the pyrrolidide ring
with other nitrogen heterocycles. We chose isoleucine (Ile) as a standard N-terminal residue as it was the most
potent natural amino acid in the 2-cyanopyrrolidide series.” The preparation of 3 (Scheme I) illustrates the

general route to the series of cyano compounds described in Table L.

Scheme 1. Preparation of 3-isoleucyl-4-cyanothiazolidide.

sy _e, (
Boc Boc-N Boc- NH,
COH

CO,NSu
0
s s
c ( d (
E— H-N-A/NH2 I Boc-lle~N NH, —2&—»
Hl
o) 5 O
S S
( e, (
Boc-lle-N H-lle-N
CN CN
3

Reagents and Yields: a. N-hydroxysuccinimide (HONSu), water soluble carbodiimide, CH,Cl,. 99%.
b. conc. NH4OH, dioxane. 96%. ¢. 4N HCl/dioxane. 99%. d. Boc-Ile-OH, PyBop, CH,Cl;, NEt;. 38%.
e. POCly, imidazole, pyridine. 53%. f. Trifluoroacetic acid. 75%.

A pyBop" mediated coupling of 4-amidothiazolidide with Boc protected isoleucine afforded the
dipeptide mimic 2 in modest yield. Dehydration of the primary amide function to a nitrile and subsequent acid
catalysed deprotection yielded the trifluoroacetate salt of 3." From a range of compounds with various
heteroatoms in 5- or 6-membered rings, we were pleased to find that the 4-cyanothiazolidide analogue 3 was
approximately 5-fold more active than the 2-cyanopyrrolidide inhibitor 57 (Table I). However, this increase in
activity was accompanied by a slight decrease in stability.

Having established 4-cyanothiazolidide as an optimum C-terminal residue, we prepared further analogues
with the best N-terminal o-amino acids from the pyrrolidide series.” These compounds were prepared as
described in Scheme I but Boc-Ile-OH, in step d, was replaced with the required Boc-Xaa-OH. A number of
analogues were prepared with sub-nanomolar activity against DP-IV and good stability in aqueous buffer (pH
7.4). (Table II)



Table 1. Isoleucyl heterocyclic nitriles: Potency versus human DP-1V and stability in aqueous solution.
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4-Cyanothiazolidides
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0.41 £0.15

1.70 £ 0.50

2.2x0.50

21.0£5.0

34.0+7.0

260 +50

440 = 200

450 + 100

4,200 + 900

6,000 + 1,500

27

48

1.25

>48

1.5

>48

48

>48
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Table II. 3-Aminoacyl-4-cyanothiazolidides: Potency versus human DP-1V and stability in
aqueous solution (pH 7.4).
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CN

Ile 041%0.15

Cyclopentylglycine 0.50£0.10
Cyclohexylglycine 0.80+0.20
Lys(Cbz) 5.00 + 1.00

These new, stable, low molecular weight inhibitors should offer the opportunity to study the
physiological role of DP-IV and possibly have therapeutic benefits. We are currently exploring the effects of
these compounds on lymphocytes (e.g. proliferation and cytokine release) and further details will be reported in

due course.
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