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[57] ABSTRACT
The invention discloses certain N-(substituted glycyl)-4-
cyanothiazolidines, pharmaceutical compositions contain-

ing said compounds as an active ingredient thereof, and the
use of said compounds in inhibiting dipeptidyl peptidase-1V.

38 Claims, No Drawings
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rapidly degraded when administered by subcutaneous or
intravenous routes to diabetic and non-diabetic subjects.

Bioorganic and Medicinal Chemistry Letters, Vol. 6, No.
22, pgs. 2745-2748 (1996) discloses certain
4-cyanothiazolidides which are inhibitors of DPP-IV.

Eur J. Med. Chem., Vol. 32, pgs. 301-309 (1997) dis-
closes certain homologues and 3-substituted analogues of
pyrrolidides and thiazolidides which inhibit DPP-IV.

SUMMARY OF THE INVENTION

The present invention provides new DPP-IV inhibitors
which are cffcctive in treating conditions mediated by DPP-
1V inhibition. More particularly, the present invention
relates to certain N-(substituted glycyl)-4-
cyanothiazolidines which inhibit DPP-IV. In addition, the
present invention provides pharmaceutical compositions
useful in inhibiting DPP-IV comprising a therapeutically
effective amount of a certain N-(substituted glycyl)-4-
cyano-thiazolidine. Moreover, the present invention pro-
vides a method of inhibiting DPP-IV comprising adminis-
tering to a mammal in need of such treatment a
therapeutically effective amount of a certain N-(substituted
glycyl)-4-cyanothiazolidine.

DETAILED DESCRIPTION OF THE
INVENTION

The essence of the instant invention is the discovery that
certain N-(substituted glycyl)-4-cyanothiazolidines are use-
ful in inhibiting DPP-IV. In one embodiment, the present
invention provides compounds of formula I:

wherein
R is C,_,,alkyl; a group

H
—¢CH—aN—Rg;

an unsubstituted (C;_,)cycloalkyl "ring; a group
—(—CH,—)—;R,; a group

H/R3
—{‘Cﬂz‘?"zc\ ; or
Ry

a group —(—CH,—)—;R;

R, is an unsubstituted pyridine ring; a pyridine ring
mono- or di-substituted by halo, trifluoromethyl, cyano
or nitro; an unsubstituted pyrimidine ring; or a pyrimi-
dine ring monosubstituted by halo, trifluoromethyl,
cyano or nitro;

R, is an unsubstituted phenyl ring; or a phenyl ring
mono-, di- or tri-substituted by halo or (C,_;)alkoxy;
cach R, independently, is an unsubstituted phenyl ring; or
a phenyl ring monosubstituted by halo or (C,_;)alkoxy;

and

R, is a 2-oxopyrrolidine group or a (C,_,)alkoxy group;
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or a pharmaceutically acceptable acid addition salt thereof.
Preferred compounds are those of formula Ia:

R’/ \/u\

Ia

:,,I

ﬁ

where
R'is C,_;qalkyl; a group
H
—CH = N—R'y;
an unsubstituted (C;. 7)cycloalkyl ring; or a group
—(—CH;—)—R.}

R,' is an unsubstituted pyridine ring; or a pyridine ring
mono- or di- substituted by halo, triffuoromethyl, cyano
or nitro; and

R,'is a (C,_,)alkoxy group;

or a pharmaceutically acceptable acid addition salt thereof.
More preferred compounds are those of formula Ib:

where
R" is C, _galkyl; a group

H
—CHy—N—R";

an unsubstituted (C4_6)—-cyc10a1kyl ring; or a group
—(—CH )R,
R," is a pyridine ring mono- or di-substituted by halo,
trifluoromethyl, cyano or nitro; and
R,' is as defined above;
or a pharmaceutically acceptable acid addition salt thereof.
Even more preferred compounds are those of formula Ic:

Ic

where
R is C, _salkyl; a group

i

H
—CHy5—N—R";

an unsubstituted (C, ¢)—cycloalkyl ring; or a group
—(—CH—)}—3R,}

R'" is a pyridine ring monosubstitued by halo,
trifluoromethyl, cyano or nitro; and
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R, 'is a (C,_,)alkoxy group;
or a pharmaceutically acceptable acid addition salt thereof.
3. A compound according to claim 2 of formula Ib:

Ib 5
[0} g—N
H\N\)I\ <

g N/ﬁ

L—‘S 10
where
R" is C,_galkyl; a group

15

H
—CHy—N—TR";

an unsubstituted (C,,_s)-cycoalkyl\ri‘ng; or a group

—(—CH,—)—3Ro. ' 20
R," is a pyridine ring mono- or di-substituted by halo,
= trifluoromethyl
o cyano or nitro; and
Lt .

R,'is as defined in claim 2;
or a pharmaceutically acceptable acid addition salt thereof.
4. A compound according to claim 3 of formula Ic:

25

Ic

1N

o =
R,,,/N\/lkN/H
L

30

where 35

R"™ is C,_galkyl; a group

H
—CH = N—R"};
40

an unsubstituted (C,_g)-cycloalkyl ring; or a group
—(—CHy—)—3R;
R,™ is a pyridine ring monosubslitued by halo,
< trifluoromethyl, cyano or nitro; and
. . R,' is as defined above;
or a pharmaceutically acceptable acid addition salt thereof.

5. A compound according to claim 4 which is
3[(cyclohexyl)amino]acetyl-4-cyano-(R)-thiazolidine, or a
pharmaccutically acceptable acid addition salt thereof.

6. A compound according to claim 5 which is
3[(cyclohexyl)amino]acetyl-4-cyano-(R)-thiazolidine
monohydrochloride.

7. A compound according to claim 4 which is 3{(3-
isopropoxypropyl)amino]acetyl-4-cyano-(R)-thiazolidine,
or a pharmaceutically acceptable acid addition salt thereof.

8.A compound according 1o claim 7 which is 3{(3-
isopropoxypropyl)amino Jacetyl-4-cyano-(R)-thiazolidine
monohydrochloride.

9. A compound according to claim 4 which is
3-[(isopropyl)aminoJacctyl-4-cyano-(R)-thiazolidine, or a
pharmaceutically acceptable acid addition salt thereof.

10. A compound according to claim 9 which is
3-[(isopropyl)amino]acetyl-4-cyano-(R)-thiazolidine mono-
hydrochloride.

11. A pharmaccutical composition comprising a pharma-
ceutically acceptable carrier or diluent and a therapeutically
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effective amount of a compound according to claim 1, or a
pharmaceutically acceptable acid addition salt thercof.

12. A pharmaceutical composition comprising a pharma-
ceutically acceptable carrier or diluent and a therapeutically
cffective amount of a compound according to claim 2, or a
pharmaceutically acceptable acid addition salt thercof.

13. A pharmaceutical composition comprising a pharma-
ceutically acceptable carrier or diluent and a therapeutically
cffective amount of a compound according to claim 3, or a
pharmaceutically acceptable acid addition salt thereof.

14. A pharmaceutical composition comprising a pharma-
ceutically acceptable carrier or diluent and a therapeutically
effective amount of a compound according to claim 4, or a
pharmaceutically acceptable acid addition salt thereof.

15. A pharmaccutical composition according to claim 14
comprising a therapeutically effective amount of
3-{(cyclohexyl)amino]acetyl-4-cyano-(R)-thiazolidine, or a
pharmaccutically acceptable acid addition salt thercof.

16. A pharmaceutical composition according to claim 14
comprising a therapeutically effective amount of 3-(3-
isopropoxypropyl)amino]acetyl-4-cyano-(R)-thiazolidine,
or a pharmaceutically acceptable acid addition salt thercof.

17. A pharmaceutical composition according to claim 14
comprising a therapeutically cffective amount of
3{(isopropyl)amino]acetyl-4-cyano-(R)-thiazolidine, or a
pharmaceutically acceptable acid addition salt thercof.

18. A method of inhibiting dipeptidy! peptidase-IV com-
prising administering to a mammal in need of such treatment
a therapeutically effective amount of a compound according
to claim 1, or a pharmaceutically acceptable acid addition
salt thereof.

19. A method of inhibiting dipeptidyl peptidase-1V com-
prising administering to a mammal in need of such treatment
a therapeutically effective amount of a compound according
to claim 2, or a pharmaccutically acceptable acid addition
salt thereof.

20. A mcthod of inhibiting dipeptidyl peptidasc-IV com-
prising administering to a mammal in need of such treatment
a therapeutically effective amount of a compound according
to claim 3, or a pharmaceutically acceptable acid addition
salt thereof.

21. A method of inhibiting dipeptidy] peptidase-IV com-
prising administering to a mammal in need of such treatment
a therapeutically effective amount of a compound according
to claim 4, or a pharmaceutically acceptable acid addition
salt thereof.

22. A method according to claim 21 comprising admin-
istering a therapeutically effective amount of
3-[(cyclohexyl)amino]acetyl-4-cyano-(R)-thiazolidine, or a
pharmaceutically acceptable acid addition salt thereof.

23. A method according to claim 21 comprising admin-
istering a therapeutically effective amount of 3-[(3-
isopropoxypropyl)amino]acetyl-4-cyano-(R)-thiazolidinc,
or a pharmaceutically acceptable acid addition salt thereof.

24. A method according to claim 21 comprising admin-
istering a therapeutically effective amount of 3-{(isopropyl)
aminoJacetyl-4-cyano-(R)-thiazolidine, or a pharmaceuti-
cally acceptable acid addition salt thercof.

25. A method of treating conditions mediated by dipep-
tidyl peptidase-1V inhibition comprising administering to a
mammal in need of such treatment a therapeutically cffec-
tive amount of a compound according to claim 1, or a
pharmaceutically acceptable acid addition salt thereof.

26. A method of treating conditions mediated by dipep-
tidyl peptidase-I'V inhibition comprising administering to a
mammal in need of such treatment a therapeutically effec-
tive amount of a compound according to claim 2, or a
pharmaceutically acceptable acid addition salt thereof.
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(57) Abstract

N-(N'-substituted glycyl)-2—-cyanopyrrolidines, e.g. the
compounds of formula (I) wherein R has various significances, are
novel. They inhibit DPP-TV (dipeptidyl-peptidase~IV) activity.
They are therefore indicated for use as pharmaceuticals in inhibiting
DPP-1V and in the treatment of conditions mediated by DPP-IV,
such as non-insulin~dependent diabetes mellitus, arthritis, obesity,
osteoporosis and further conditions of impaired glucose tolerance,
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Summary of the invention

The invention provides novel N-(N’-substituted glycyl)-2-cyanopyrrolidines which are
effective as DPP-IV inhibitors in treating conditions mediated by DPP-IV. It also concerns
corresponding pharmaceutical compositions, a process for their preparation, a method of
inhibiting DPP-IV comprising administering to a patient in need of such treatment a
therapeutically effective amount thereof, the compounds for use as a pharmaceutical, and their.
use in a process for the preparation of a medicament for treating a condition mediated
by DPP-1IV.

Detailed description

The invention concerns N-(N'-substituted glycyl)-2-cyanopyrrolidines, hereinafter
briefly named "the compounds of the invention"; more particularly, it concerns compounds

of formula I

wherein R is:
a) RiR1.N(CH32)n- wherein
R, is a pyridinyl or pyrimidinyl moiety optionally mono- or independently
disubstituted with (C,.s)alkyl, (C\4)alkoxy, halogen, trifluoromethyl,
cyano or nitro; or phenyl optionally mono- or independently disubstituted
with (C;.)alkyl, (C,.4)alkoxy or halogen;
Ry, is hydrogen or (C,.g)alkyl; and
mis 2 or 3;
b) (Cs.i2)cycloalkyl optionally monosubstituted in the 1-position with (C,.;)hydroxyalkyl;
¢) R;(CH;),- wherein either |
R; is pheny! optionally mono- or independently di- or independently trisubstituted
with (C,.4)alkyl, (C,.4)alkoxy, halogen or phenylthio optionally monosubstituted
in the phenyl ring with hydroxymethyl; or is (C;.g)alkyl; a [3.1.1]bicyclic

carbocyclic moiety optionally mono- or plurisubstituted with (C, g)alkyl;



WO 98/19998 PCT/EP97/06125 _
2 £

~ Claims:

1. An N-(N’-substituted glycyl)-2-cyanopyrrolidine.

2. A compound of formula I:
\\\\
‘:] |

wherein R is:
a) RiR;.N(CH,),~ wherein
R, is a pyridinyl or pyrimidinyl moiety optionally mono- or independently
disubstituted with (C,4)alkyl, (C,4)alkoxy, halogen, trifluoromethyl,
cyano or nitro; or phenyl optionally mono- or independently disubstituted
with (C,4)alkyl, (C,;4)alkoxy or halogen;
R, is hydrogen-or.(C;.s)alkyl; and
mis 2 or 3;
b) (Cs.iz)eycloalkyl optionally monosubstituted in the 1-position with (C,.;)hydroxyalkyl;
¢) Ry (CH,),- whéréin either
R; is pheny] optionally mono- or independently di- or independently trisubstituted
with (C,4)alkyl, (C.4)alkoxy, halogen or phenylthio optionally monosubstituted
in the phenyl ring with hydroxymethyl; or is (Ci.s)alkyl; a [3.1.1]bicyclic
carbocyclic moiety optionally mono- or plurisubstituted with (C,.g)alkyl;
a pyridinyl or naphthyl moiety optionally mono- or independently disubstituted
with (C,.4)alkyl, (C,4)alkoxy or halogen; cyclohexene; or adamantyl; and
nislto3; or
R; is phenoxy optionally mono- or independently disubstituted with (C;.4)alkyl,
(C,4)alkoxy or halogen; and
. nis 2 or3;
d) (R;);CH(CH,),- wherein each R; independently is phenyl optionally monb- or
independently disubstituted with (C,4)alkyl,
(Ci4)alkoxy or halogen;
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reacting a compound of formula II

o O
X ” \\\\\CN

| \/C\N: I

wherein X is a reactive group,

with a compound of formula II

NHzR ' | I
wherein R is as defined in claim 2,

and recovering the resultant compound in free form or in acid addition salt form.

7. A pharmaceutical composition comprising a compound according to claim 1 in free form or
in pharmaceutically acceptable acid addition salt form, together with at least one

pharmaceutically acceptable carrier or diluent.

8. A compound according to claim 1 in free form or in pharmaceutically acceptable acid

addition salt form, for use as a pharmaceutical.

9. Use of a compound according to claim ] in free form or in pharmaceutically acceptable acid
addition salt form in the preparation of a medicament for inhibiting DPP-IV or treating
conditions mediated by DPP-IV.

10. A method of inhibiting DPP-IV, or of treating a condition mediated by DPP-IV, which
comprises administering a therapeutically effective amount of a compound according to claim 1
in free form or in pharmaceutically acceptable acid addition salt form to a patient in need of

such treatment.
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Amidas

A. Nomenclatura de las amidas

Una amida es un compuesto que tiene un nitrégeno trivalente, unido a un grupo
carbonilo. Las amidas se nombran, climinando la palabara 4cido y cambiando la
terminacién -oico o (-ico) del dcido carboxflico por -amida.

i i
CH,CNH, CH,CH,CH,CNH,
IUPAC: ctanamida butanamida
comtin: acetamida butiramida

Las amidas con sustituyentes alquflicos sobre el nitrégeno llevan sus nombres
precedidos de N-alquilo, en donde N sc refiere al 4tomo de nitrégeno.

T 0
@—cmcn, HCN(CH,),
N-metil-benzamida N N-dimetil-formamida
A continuacién se dan algunas amidas interesantes; los grupos amida estdn
sefialados ¢on un circulo. - '

(LSD)

“B. Preparaci6n de las amidas
Las amidas se sintetizan-a partir de derivados de 4cidos carboxflicos y amonfaco o la’
amina apropiada. Estas reacciones se han explicado previamente en este capftulo.
o
|
RCCI
(") ?l) R’,;NH ! (”)
RCOCR ——_ RCNR;

“RCOR' " -

L

R;NH _




