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inhibitors of Dipeptidyi Peptidase IV PCT/GB01/01888 The present invention
relates to a series of novel compounds that are inhibitors of the  enzyme
dipeptidyl peptidase IV, to pharmaceutical compositions comprising these
inhibitors, and the use of such compositions in the treatment of human
diseases. Background The enzyme dipeptidyl peptidase IV, herein abbreviated
DP-IV (and elsewhere as DAP-IV  or DPP-IV) and also known by the
classification EC.3.4.14.5, is a serine protease that  cleaves the N
-terminal dipeptide from peptides that begin with the sequence H-Xaa-Pro
(where Xaa is any amino acid, although preferably a lipophilic one, and Pro
is praline). it  will also accept as substrates peptides that begin with
the sequence HXaa-Ala (where Ala  is alanine). DP-IV was first identified
as a membrane-bound protein. More recently a  soluble form has been
identified. Initial interest in DP-IV focussed on its role in the
activation of T lymphocytes. DP-IV is  identical to the T cell protein
CD26. It was proposed that inhibitors of DP-IV would be  capable of
modulating T cell responsiveness, and so could be developed as novel
immunomodulators. It was further suggested that CD26 was a necessary
co-receptor for  HIV, and thus that DP-IV inhibitors could be useful in the
treatment of AIDS. Attention was given to the role of DP-IV outside the
immune system. it was recognised  that DP-IV has a key role in the
degradation of several peptide hormones, including growth  hormone
releasing hormone (GHRH) and glucagon-like peptide-1 and -2 (GLP-1 and
GLP-2). Since GLP-1. is known to have a potentiating effect on the action
of insulin in the  control of post-prandial blood glucose levels it is
clear that DP-IV inhibitors might also be  usefully employed in the
treatment of type 11 diabetes and impaired glucose tolerance. At  least two
DP-IV inhibitors are currently undergoing clinical trials to explore this
possibility. Several groups have disclosed inhibitors of DP-[V. While some
leads have been found  from random screening programs, the majority of the
work in this field has been directed  towards the investigation of
substrate analogs. Inhibitors of DP-IV that are substrate  analogs are
disclosed in, for example, US 5,462,928, US 5,543,396, W095115309
(equivalent to US 5,939,560 and EP 0731789), W098119998 (equivalent to US
6,011,155), I 



26 October 2004 WO OI181304 PCTIGBO VOl888 '  W099146272 and WO99161431.
The most potent inhibitors are aminoacyl pyrrolidine  boronic acids, but
these are unstable and tend to cydise, while the more stable pyrrolidine
and thiazolidine derivatives have a lower affinity for the enzyme and so
would require large  doses in a clinical situation. Pyrroliidine nitrites
appear to offer'a good compromise since  they have both a high affinity for
the. enzyme and a reasonably long half life in solution as  the free base.
There remains, however, a need for inhibitors of DP-IV with improved
properties.  Brief Description of the Invention The present invention
relates to a series of inhibitors of DP-IV with improved affinity for the
enzyme. The compounds can be used for the treatment of a number of human
diseases,  indudina impaired glucose tolerance and type If diabetes.
Accordingly, one aspect of the invention provides a_. compound selected
from derivatives of formula 1, tautomers and stereoisomers thereof, and
pharmaceutically acceptable salts of said derivatives, tautomers. and
isomers I wherein:  X' is selected from a sulphur atom, an oxygen atom, a
supphonyl group, a sulphonyl  group and a methylene group; X2 is selected
from 0. S and methylene; X3 is either NR5 or a carbonyl or thiocarbonyl
group;  R' is either a hydrogen atom or a nitrite group; R2 and R3 are
independently selected from H and C1-C6 alkyl, or together may be  -(CHAP ;
26 October 2004 R` is WA when X' is NR5 and Roe when X3 is a carbonyl or
thiocarbonyl group; R4" is selected from ROR'NC(=O), R6R'NC(=S);
Re(CH2)gC(=O), R4(CH2)gC(=S),  RO(CH2)gS02i R8(CH2)gOC(=O) and
RO(CH2)gOC(=S); 



R4B is RR'N; R5 is H or C1-C5 alkyl; R$ and R' are selected independently
from R8(CH2)q or together they are  -(CH2)z-Z1-(CH2)r or
-CHR9-Z2-CHr-CHR'0-; R is selected from H, C, - C4 alkyl, benzo-fused
cyclo(C, - C6)alkyt, acyl, di (C, - CO) alkylcarbamoyl, di(C, -
C6)alkylamino, N-(C, -- Ca)alkylpiperidyt, optionally  substituted aryl.
optionally substituted a-(C1- C6)alkylbenzyl. optionally substituted
aroyl, optionally substituted arylsuiphonyl and optionally substituted
heteroaryl,  wherein heteroaryl means monocycbc five- and six-membered ring
aromatic groups  with one or two heteroatoms, which are selected from
nitrogen, oxygen and sulphur;  benzofused derivatives of these rings; and
bicyclic groups formed by the fusion of  two such monocycic heteroaromatic
groups; R2 and R10 are selected independently from H, carbamoyl,
hydroxymethyl and  cyanomethyl; Z' is selected from a covalent bond,
-(CHx)r, -0-, -SO(- and -N((CH2),,Re)-;  Z2 is an optionally substituted
orfho-phenylene moiety; mis1--3;  nis0-4;  pis2-5;  gis0-3;  r is 1 or 2;
and  tis0-2;  the optional substituent(s), if present, being selected from
(Ct -- CO) alkyl, aryl which may be further substituted with one or more
methyl or trifluoromethyl groups,  hydroxy. (C, -- Ca) alkyloxy, (C, --
C6)alkylsulphonyl, acyl, perfluoroacyl, amino. (C,  - Ca) alkylamino, di(C,
-- C6)amino, amino(C, - C8)alkylene, fluoro, chloro, bromo,
trifluoromethyl, nitro, cyano, carbamoyl, carboxy and (C, - Ca)
alkytoxycarbonyl  groups and/or where two adjacent substituents are
present, the two adjacent  substituents may be linked so as to form a ring
fused to the parent aryl or  heteroaryl ring; provided that when X2 is CH2,
X3 is NH and R4 is R8CH2O(CO) then Ra is not  



unsubstituted phenyl or nitrophenyl; and that when X' is CH2, R' is H, X2
is CH2, X3  is NH and R4 is RO(CH2)gC(=O) then RO(CH2)q is not methyl or
ethyl. 2a 26 October 2004 Another aspect of the invention provides the use
of a compound for the  preparation of a pharmaceutical composition for the
treatment of at least one of type 2 diabetes, impaired glucose tolerance,
growth  hormone deficiency, polycystic ovary syndrome and auto-immune and
inflammatory  diseases, the compound being.selected from derivatives of
formula A, tautomers  and stereoisomers thereof, and pharmaceutically
acceptable salts of said  derivatives, tautomers and isomers I wherein:  X'
is selected from a sulphur atom, an oxygen atom, a suiphinyl group, a
suiphonyl  group and a methylene group; X2 is selected from 0. S and
methylene; X3 is either NR5 or a carbonyl or thiocarbonyl group;  R' is
either a hydrogen atom or a nitrite group; R2 and R3 are independently
selected from H and C1-C6 alkyl, or together may be  -(CH2)A-; R' is R4A
when X3 is NR5 and R4B when X3 is a carbonyl or thiocarbonyl group; R is
selected from RRlNC(=O), R6R7NC(=S); R(CH2)gC(=O), R(CH2)gC(=S),
R(CH2)gSOz, R(CH2)gOC(=O) and R8(CH2)gOC(=S); Rog is RR7N; R5 is H or lower
alkyl; R6 and R' are selected independently from R(CH2)g or together they
are  -(CH2)1-Z'-(CH2)2- or -CHR9-Z2-CH2-CHR1-; R8 is selected from H. C, -
C4 alkyl, benzo-fused cyclo(C1- C5)alkyl. acyl, di (C, - CO alkytcarbamoyt,
di(C1 -- C6)alkylamino, N-(C, - C8)alkylpiperidyl, optionally  substituted
aryl, optionally substituted a-(C, - C6)alkylbenzyl, optionally substituted
aroyl, optionally substituted arylsulphonyl and optionally substituted
heteroaryl. 



2b 26 October 2004 wherein heteroaryl means monocyclicfive- and
six-membered ring aromatic groups  with one or two heteroatoms, which are
selected from nitrogen, oxygen and  sulphur; benzofused derivatives of
these rings; and bicyclic groups formed by the  fusion of two such
monocydic heteroaromatic groups; R9 and R' are selected independently from
H, carbamoyl, hydroxymethyl and  cyanomethyl; Z' is selected from a
covalent bond, -(CH2)r, -0-, -SOr and -N((CH2)gR6)  Z2 is an optionally
substituted ortho-phenylene moiety; mis1-3;  nis0-4;  pis2-5;  gis0-3;  r
is 1 or 2; and  tis0-2;  the optional substiluent(s), if present, being
selected from (C, --- C6) alkyl, aryl which  may be further substituted
with one or more methyl or trilluoromethyl groups.  hydroxy, (Cs - CB)
alkyloxy. (Cl - C6)alkylsulphonyl, acyl, perfluoroacyl, amino, (C, - C6)
alkylamino, di(C, - C$)amino, amino(C, -- C6)alkylene, fluoro, chloro,
bromo,  trifluoromethyl, nitro, cyano, carbamoyl, carboxy and (C, - C6)
alkyloxycarbonyl  groups and/or where two adjacent substituents are
present, the two adjacent  substituents may be linked so as to form a ring
fused to the parent aryl or heteroaryl  ring; provided that when X2 is CH2,
X3 is NH and R4 is R8CH2O(CO) then R is not  unsubstituted phenyl or
nitrophenyl; and that when X' is CH2, R' is H, X2 is CH2. X3  is NH and R4
is R"(CH2)gC(=0) then R8(CH2)g is not methyl or ethyl. 2c 26 October 2004
WO 01/81304 -Detailed Description of the Invention 



PCT/GBO1/01888 In a first aspect, the present invention comprises -a-series
of novel compounds. that are  inhibitors of the enzyme DP-IV and are useful
for the treatment of certain human diseases.  The compounds are described
by general formula". I X' : In general formula 1, X' is a divalent group
selected from a sulphur atom (--8-), an oxygen  atom (-0-), a sulphinyl
group (-SO-), a sulphonyl group (SO2-) and a methylene group  (CH2-). X2 is
a divalent group selected from an oxygen atom (-0-), a sulphur atom (-S-)
and a methylene group (-CHI). X3 is either a substituted imino group
(-NR5-) or a  carbonyl (>C=O) or thiocarbonyl (>C=S) group. R' is either a
hydrogen atom (H) or a nitrite group (-CN). R2 and R3 may each
independently of the other be a hydrogen atom or a lower alkyl group,  or
together they maybe a chain of between two and five methylene.units
(-(CH2)F- where p  is in the range 2 - 5) so as to form, with the carbon
atom to which they are attached, a  three,- four, five or six membered
ring. The value of m may be 1, 2 or 3. When m is  greater than I then each
CR2R3 unit may be the same or different. For example, when m  is 2 then
(CR2R3)2 may be CH2CH2, CH2C(Me)2, C(Me)2CH2 and the like. The nature of R4
depends on the identity of X3, such that the two groups are linked by an
amide (CO-N), thioamide (CS-N) or sulphonamide (SO2-N) bond. . So, when X3
is a  substituted imino group (-NR5-) then R4 is R4A, where ' R4A is
selected from carbamoyl  groups (R6R7NC(=O)), thiocarbamoyl groups
(R6R7NC(=S)); optionally modified acyl  groups (RB(CH2)gC(=O)), optionally
modified thioacyl' groups (R3(CH2)gC(=S)), sulphonyl 3 26 October 2004 WO
01/81304 PCT/GB01101888 groups . (R8(CH2)RSO2), optionally modified. (alkyl
or aryloxy)carbonyl groups  (R6(CH2)gOC(=0)) and optionally modified (alkyl
or aryloxy)thiocarbonyl  groups(Re(CH2)gOC(=S)). As used. herein, the term
"optionally modified" is taken to  indicate that some embodiments of RS are
beyond the scope of the terms -"alkyl", "acyl"  



and "aryr". The scope of the definition of R4A is determined by the scope
of the definition  of W. Alternatively, when X3 is 'a carbonyl (>C=O) or
thiocarbonyl (>C--S) group then R4  is R46, where R48 is s-a substituted
amino group (R6R7N). R5 is a hydrogen atom (H) or a. lower alkyl group.
Preferably, R5 is H. R6 and R7 may each independently of the other be
R8(CH2)q. Alternatively, they may  together be a group - (CH2)z-Z1-(CH2)r
or -CHR9 ZZ CH2-CR'0-. Here Z' is a covalent  bond, a methylene or
ethylidene group (-(CH2),- where r is I or 2), an oxygen atom (-0-), a
sulphur or oxidised sulphur atom (-SOt where t is zero, 1 or 2) or a
substituted imino group  (-N((CH2)gR8)-), such that the group NR6R7 is a
pyrrolidine, piperidine, perhydroazepine,  morpholine, optionally oxidised
thiomorpholine or substituted piperazine ring. Z2 is an  orfho-phenylene
moiety (-C6H4--), such that the group NR6R7 is a tetrahydroisoquinoline. R8
is selected from a hydrogen atom (H), a lower alkyl group, a benzo-fused
lower  cycloalkyl group (such as an indanyl group), an acyl (lower
alkyl-CO) group, a di(lower  alkyl)amino group, a di(lower alkyl)carbamoyl
group, an N-(lower alkyl)piperidinyl group, an optionally substitiued a
alkylbenzyl group, an optionally substituted phenyl, naphthyl or
heteroaryl group, and an optionally substituted aroyl (aryl-CO) or
arylsulphonyl (aryl-S02)  group. In the foregoing, suitable optional
substituents are.lower alkyl, aryl which may be  further substituted with
one or more methyl or triffuoromethyl groups, hydroxy, lower  alkyloxy,
lower alkylsuiphonyl, acyl, perfluoroacyl, amino, lower alkylamino,
di(lower  alkyl)amino, aminoaikylene, fluoro, chioro, bromo,
trifluoromethyl, nitro, cyano, carbamoyl,  carbony and lower
alkyloxycarbonyl groups. In addition, two adjacent substituents may be
linked so as to form a ring fused to the parent aryl or heteroaryl ring. R8
and R'0 are independently selected from hydrogen, carbamoyl, hydroxymethyl
and  cyanomethyl groups. The integer n is selected from the range zero to
4, and q is selected from the range zero to  3. 4 26 October 2004 WO
01/81304 PCT/GE01/01888 Certain compounds are specifically' excluded from
the scope of the present invention.  



When. X2 is methylene, X0 is NH and R4 is Re(CH2gO(CO), with q = 1, then R8
may not be  unsubstituted phenyl or phenyl substituted with a nitro group.
It is generally preferred that  when X2 is methylene, X0.is NH, R4 is
Re(CH2)gO(CO), q is 1 and R8 is a substituted phenyl  group then the
substituent or substituents should be selected from chioro, methox'y and
trifluoromethyl groups. In the context of the present disclosure, the term
lower alkyl, either by itself or in such  combinations as lower alkyloxy,
is intended to comprise linear, branched and cyclic  saturated hydrocarbon
groups of between one and six carbon atoms. Examples of lower  alkyl groups
include, but are not limited to, methyl, ethyl, isopropyl, fert-butyl,
neopentyl,  cyclohexyl, cyclopentylmethyl, 2-(cydopropyl)ethyl,
3,3-dimethylcyclobutyl and  bicyclo[3.1.0]hexyl. The term heteroaryl
includes monocyclic five- and six membered ring aromatic groups with  one
or two heteroatoms, which are selected from nitrogen, oxygen and sulphur.
Thus,  heteroaryl groups include pyridyl,, pyridazinyl, pyrimidinyl,
pyraziyl, pyrrolyl, thienyl, fury[,  imidazolyi, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl and isoxazolyl. Heteroaryl further  includes the
benzofused derivatives of these rings, such as quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl, indolyl, isoindolyi,
benzothiazolyl and the  like, and bicyclic groups formed by the fusion of
two such monocyclic heteroaromatic  groups. The term aryl includes pheny],
naphthyl and heteroaryl. The compounds of general formula I have at least
one stereogenic centre and so can  exhibit optical isomerism. All such
isomers, including -enantiomers, diastereomers and  epimers are included
within the scope of the invention. Furthermore, the invention  includes
such compounds' as single isomers and as .mixtures, including racemates.
Certain compounds according to general formula 1, including those with a
heteroaryl group  which carries a hydroxy or amino substituent, can exist
as tautomers. These tautomers,  either separately ' or as mixtures, are
also considered to be within the scope of the invention. 5 26 October 2004
WO 01/81304 



PCT/GB01/01888 The compounds according to general formula I have at least
one basic functional group.  They can therefore form addition salts with
acids. Those addition salts that are formed  with pharmaceutically
acceptable acids are included within the scope' of the invention.  Examples
of suitable acids include acetic acid, trifluoroacetic acid, citric acid,
fumaric acid,  benzoic acid, pamoic acid, methanesulphonic acid,
hydrochloric acid, nitric acid, sulphuric  acid, phosphoric acid and the
like. _ Certain compounds according to general formula I have an acidic
group and so are able  to form salts with bases. Examples of such salts
include the sodium, potassium and  calcium salts, which are formed by the
reaction of the acid with the corresponding metal  hydroxide, oxide,
carbonate or bicarbonate. Similarly, tetra-alkyl ammonium salts may be
formed by the reaction of the acid with a tetra-alkyl ammonium hydroxide.
Primary,  secondary and tertiary amines, such as triethylamine, can form
addition salts with the acid.  A particular case of this would be an
internal addition salt formed between an acidic group  and the primary
amine group of the same molecule, which is also called a zwltterion.
Insofar as they are pharmaceutically acceptable, all these salts are
included within the  scope of the invention. In a preferred embodiment of
the invention R' is a nitrite group. Within this embodiment, it  is
preferred that the stereochemistry of the nitrite group is as shown in
general formula 2.  R4 --X3  (CH2)n  X (CR2R3}m 2 X According to the
standard terminology, this is the S configuration when X' is methylene but
the R configuration when X' is sulphur, oxygen, sulphinyl or sulphonyl. In
another preferred embodiment, the stereochemistry at the centre adjacerLt p
the.primary  amine is as shown in general formula 3. This is the S
configuration when X2 is an oxygen  atom or a methylene or imino group, and
the R configuration when )2 is a sulphur atom. 26 October 2004 



WO 01/81304 3 X PCT/GBOI/01888 Within this embodiment, it is more preferred
that R1 should be a nitrile group, and more  preferred still that it should
have the absolute configuration depicted in general formula 4. 4 In another
preferred embodiment of the invention, m is 1. More preferably m is I and
R2  and R3 are independently hydrogen atoms or methyl groups. When )e is a
methylene  group, it is more preferred that R2 and R3 both be hydrogen.
When X2 is an oxygen atom,  it is more preferred that one of R2 and R3 be
hydrogen and.the other a methyl group.  When X2 is a sulphur atom, it is
more preferred that both R2 and R3 be methyl groups. in another preferred
embodiment, X1 is either S or methylene. More preferably, X1 is S  and R1
is H, or X' is methylene and R' is CN. In another preferred embodiment, X3
is NH. More preferably, X3 is NH, m is 1, R2 and R3  are both H, X2 is
methylene and n is 1 or.2_ In another preferred embodiment, R4 is RBNHCO or
RBCO and R8 is an optionally  substituted heteroaryl group. More
preferably, RB is an unsubstituted heteroaryl group, or  a heteroaryl group
substituted with one or two groups chosen from lower alkyl, lower
alkyloxy, fluoro, chloro and trifluoromethyl groups. 7 26 October 2004 WO
01/81304 PCT/GB01/01888 In another preferred embodiment, X3 is' CO and R4
is RSNH_ More preferably R8 is an  optionally substituted -heteroaryl'
group.. More preferably still, R6 is an unsubstituted  heteroaryl group, or
a heteroaryl group substituted with one or two groups chosen from  lower
alkyl, lower alkyloxy, fluoro, chioro and trifluoromethyl groups. In
another preferred embodiment, X3 is NH and R4 is selected from ReR'N(CO),
R$(CH2)gCO and Re(CH2)gSO2. Particularly preferred compounds within the
invention include: 



(2S)-l -[M-(Pyrazinyl-2-carbonyl)-L-omithinyl)pyrrolidine-2-carbonitriie,
(2S)-1-[N-(Pyrazinyl-2-carbonyl)-L -tysinyi]pyrrolidine-2-carbonitrile,
(2S)-1-[(2'S)
-2'-Amino-4'-(pyrazin.yl-Z'-carbonylamino)butanoyl]pyrrolidine-2-carbonitri
le,  (4R)-3-[No'-(Pyrazinyl 2-carbonyl)-L-lysinyl]thiazolid ine--4-carbo
nitrite,
(2S)-I-[Nm-(Pyridyl-3-methyl)-L-glutaminyl1pyrrolidine-2-carbonitriie,  9
-[M'-(Pyrazinyl-2-carbonyl)-L-om ithinyl]pyrrolidine,
(2S)-1-[S-(Acetylaminomethyl)-L-cysteinyt]pyrrolidine-2-carbonitrile,  3-[I
P-(2-Chloropyridyl-3-carbonyl)-L-omithiny[]thiazolidine,
1-[Ar-(2-Chloropyridyl-3-carbonyt)-L-omithinyl]pyrrolidine, and (2S)-l-[A
-(2-Chloropyridyl-3-carbonyl)-L-ornithinyi]pyrrolidine-2-carbonitrile
3-[N-(Pyrazinyl-2-carbonyl)-L omithinyl]thiazolidine,
3-(Ar-(2-Quinoxaloyi)-L-lysinytjthiazolidine, 26 October 2004 WO 01/81304
3-[Ar-(2-Quinoxaloyl)-L-omithinyl]thiazolidine, (2S)-1-[Ar-(2-Q u
inoxaIoyl)-L-omithinyl]pyrrolidine-2-carboflitrile,
3-[W-(6-Methylpyrazinyl-.2-carbonyl)-L-ornithinyl]th iazolidine,
3-[N-(Isoquinoline-3-carbonyl)-L-omith inyl]thiazolidine,  3-[N-(6
Tritluoromethylnicotinoyl)-L-omithinyUthiazolidine, PCT/GB01/01888
(2S)-1-[(2'R)-3`-(Acetylaminomethylthio)-2'-amino-3'-methylbutanoYUpyrrolid
ine-2- carbonitrile,
(2S)-1-[S-(3-Picolylcarbamoylmethyl)-L-cysteinYlPYrraIidine-2-carbonitrile,
3-(AW-(3-Pyddyloxycarbonyl)-L-omithinyl]thiazolidine,
3-[O-(3-Chlorobenzylcarbamoyl)serinyl]thiazolidine, and 3-[(2'S)-2'
Amino-5'-oxo-5'-(1 ",2",3",4" tetrahydroisoquinolin-2'
yl)pentanoyl]thiazolidine. In a second aspect, the present invention
comprises a pharmaceutical composition for  human therapeutic .use. The
composition is characterised in that it has, as an active  agent, at least
one of the compounds described above. Such a composition is useful in  the
treatment of human diseases. The composition will generally include one or
more  additional components selected' from pharmaceutically acceptable
excipients and  



pharmaceutically active agents other than those of the present invention.
The composition may be presented as a solid or liquid formulation,
depending on the  intended route of administration. Examples of solid
formulations include pills, tablets,  capsules and powders for oral
administration, suppositories for rectal or vaginal  .administration,
powders for nasal or pulmonary administration, and patches for  transdermal
or transmucosal (such as buccal) administraation. Examples of liquid
formulations include solutions and suspensions for intravenous,
subcutaneous or  intramuscular injection and oral, nasal or pulmonary
administration. A particularly 9 26 October 2004 WO 01/81304 PCT/GBO1/01888
preferred presentation is a tablet for oral administration.. Another
preferred presentation,  particularly for emergency and critical care, is a
sterile solution for intravenous injection.. The composition comprises at
least one compound according to the preceding description.  The composition
may contain more than one such compound, but in general it is preferred
that it should comprise only one. The amount of the compound used in the
composition  will be such that the total daily dose of the active agent can
be administered in one to four  convenient dose units- For example, the
composition can be a tablet containing an  amount of compound equal to the
total daily dose necessary, said tablet to be taken once  per day.
Alternatively, the tablet can contain half (or one third, or one quarter)
of the daily  dose, to be taken twice (or three or four times) per day.
Such a tablet can also be scored  -to facilitate divided dosing, so that,
for example, a tablet comprising a full daily dose can be  broken into half
and administered in two portions. Preferably, a tablet or other unit dosage
form will contain between 0.1mg and 1g of active compound. More preferably,
it will  contain between 1 mg and 250mg. The composition will generally
include one or more excipients selected from those that are  recognised as
being pharmaceutically acceptable. Suitable excipients include, but are not
limited to, bulking agents, binding agents, diluents, solvents,
preservatives and flavouring  .agents. Agents that modify the release
characteristics of the composition, such as  polymers that selectively
dissolve in the intestine ("enteric coatings") are also considered in  



the context of the present invention, to be suitable excipients. The
composition may comprise, in addition to the compound of the invention, a
second  pharmaceutically, active agent. For example, the composition may
include an anti-diabetic  agent, a growth-promoting agent, an
anti-inflammatory agent or an antiviral agent.  However, it is generally
preferred that the composition comprise only one active agent. In a third
aspect, the invention comprises a use for the compounds and compositions
described above for the treatment of human diseases. This aspect can
equally be considered to comprise a method of treatment for such diseases..
The diseases  susceptible to treatment are those wherein an inhibition of
DP-IV.or CD26 results in a  clinical benefit either directly or indirectly.
Direct effects include the blockade of T'  lymphocyte activation. Indirect
effects include the potentiation of peptide hormone activity  by preventing
the degradation of these hormones. Examples of diseases include, but are 10
26 October 2004 WO 01181.304 PCT/GBOI/01888 not limited to, auto-immune and
inflammatory diseases such as inflammatory bowel  disease and rheumatoid
arthritis, growth hormone deficiency leading to short stature,  polycystic
ovary syndrome, impaired glucose tolerance and type 2 diabetes.
Particularly  preferred is the use of the compounds and compositions for
the treatment of impaired  glucose tolerance and type 2 diabetes, and
equally a method of treatment of these  diseases by the administration of
an effective amount of a compound or. composition as  previously described.
The precise details of the treatment, including the dosing regimen, will
be- established by  the attending physician taking into account the general
profile of. the patient and the  severity of the disease. For diseases such
as inflammatory bowel disease that have  acute phases of active disease
separated by quiescent periods, the physician may select a  relatively high
dose during the acute phase and a lower maintenance dose for the  quiescent
period. For chronic diseases such as type 2 diabetes and impaired glucose
tolerance, the dosing may need to be maintained at the same level for an
extended period.  A dosing schedule of one to four tablets per day, each
comprising between 0.1mg and Ig  



(and preferably between 1mg and 250mg) of active compound might be typical
in such a  case. The compounds according to the invention can be prepared
by methods known in the art.  The route chosen will depend on the
particular nature of the substituents present in the  target molecule. In
the following general description the synthetic route is outlined for
compounds wherein m is 1. Compounds with m = 2 or 3 can generally be
prepared by  analogous routes. The starting material will usually be an
a,c-diamino acid derivative 5 or an amino dicarboxylic acid derivative 6.
G P ~NR5 PG2 PG2  (C H2)n NH ( C H2n NH 1-.3 1 2  3  _._ G . WPG PG' -O Q .
.11 26 October 2004 WO 01/81304 PCT/GBOI/01888 PG' and PG2 are "orthogonal
protecting groups -- groups that mask the reactivity of the  amine groups
and that can each be selectively removed in the presence of the other.
Suitable groups are well known in the literature. PG3 and PG4 are
protecting groups for  carboxylic acids. They are chosen such that. they
are orthogonal to each other and to the  amino protecting groups. Suitable
possibilities for PG3 and PG4 are also well known in the  literature.
Derivatives of diamino acids according to general formula 5 and derivatives
of  amino dicarboxylic acids according to general formula 6 are either
items of commerce, or  



can be prepared following methods described in the literature. In practice,
and depending  on the strategy chosen, the starting material will have only
two of the three protecting  groups present. Either .PG3 will be absent to
allow the pyrrolidine (or thiazolidine or  oxazolidine) residue to be
introduced, or PG' or PG4 will be absent to allow the side chain  to be
elaborated. Scheme A illustrates the introduction of the pyrrolidine (or
thiazolidine or oxazolidine)  group as the first step in the preparation of
the compounds of the invention. Scheme A  1 PG~NR5 PG2  (~H2)n NH . X2 I
,OH 1 PG"~. NR5 PG2 H2)~, NH  ( C Xz 5A PG4 O`,O 2 PG  I CH2)n NH X2 _OH 6a
8 9 Compounds 5A and 6A correspond to 5 and 6 with PG3 as a hydrogen atom,
(i.e. without  the protecting group). The free carboxylic acid can be
reacted with a pyrrolidine derivative  7 to give the amide 8 or 9. Reaction
conditions for achieving this transformation are well 12 



26 October 2004 WO 01/81304 PCT/GBO1/01888 known in the literature.
Suitable reagents include carbodiimides, phosphorus reagents  and alkyl
chloroformates, and the reaction is usually catalysed by a tertiary amine
such as triethylamine or dimethylaminopyridine. The reaction depicted in
Scheme A is available for all combinations of R' and X1.  However, for the
case where R' is a nitrile group, or where X' is a suiphinyl or suiphonyl
group, it may be advantageous to modify the strategy as depicted in Schemes
B and C. Scheme B s P G . PG2 (~ Hz)n NH X? 8s 913 10 11 13 26 October 2004
WO 01/81304 Scheme C 1 PG`W PG2 N  ( H2)n NH ' X PCT/GBO1/0188s PG3 ~NR'
PG2 



( H2)n NH k 12 9 13 In Scheme B, the R' group is introduced as a primary
amide and subsequently  transformed into a nitrile by the action of a
dehydrating agent such as trifluoroacetic  anhydride. In Scheme C, the X'
group is introduced as a thioether and subsequently  transformed into a
sulphox ide (a=1) or suiphone (a=2) by the action of an oxidant such as
sodium periodate. The modification to the strategy afforded by Scheme C is
not possible if X2 is a sulphur atom. 14 26 October 2004 WO 01/81304 Scheme
D HNR5 PG2  (C H2)n NH z X\ 3 5D PG R8(CH2)gSO2Cl R$(CH2)gC(=O)CI 14
R8(CH2)q NR5 PG2 R8(CH2)q ,NR5 G2  (9H2)n NH (9H2)n NH 15 PG3 G3 G3 



In Scheme D, compound 5 is the diamino acid derivative 5 where the
ro-protecting group  is a hydrogen atom. The free amine group reacts
readily with sulphonyl chlorides, acyl  chlorides and thioacyl chlorides,
usually in the presence of a tertiary amine, to produce  sulphonamides 14,
amides 15 and thioamides 16 respectively. The reagents are  generally
either available 'per se, or can be prepared from the corresponding acids.
The  reaction of scheme D is generally applicable to all the variations of
the group R8(CH2)q,  with the proviso that certain of. the substituents
contemplated for the phenyl and heteroaryl  rings which are options for,.R8
may require. protection. Such substituents and the  appropriate protection
will generally be obvious to those familiar with the art. PCT/GB01/01888
0~1 11P  R8(CH2)gNR5 PG2  S (C H2)n NH  X2 -j _O 15 26 October 2004 WO
01/81304 Scheme E s  R (CH2)q10 (CH2)n NH NR5 _ PG2. X2 Cl_,- NR5 PG2  (
H2)n NH i 1 i 



HNR5 PG2  ( H2)n NH x  1 ?CT/GBO1/01888 F, Cl PG3 NW PG2 (CH;)" NH Q f ` 3
G PG3  Pe3 H. P  0 ~N NW G2 R7 (CH2)n NH  )(2 R~N NR5 PG2  R7 (SH)n NH x2
'-PG3 21 22  Reagents: i) COC6; ii) CSCI2i iii) RB(CHI)gOH; iv) R6R7NH; V)
Ra(CH2)g000CI;  vi) Ra(CH2)gOCSCI; vii) R6R7N000I; viii) R6R7NCSCI_ Scheme
E illustrates the elaboration of '5o to give carbamates and ureas, and
their thio  analogues. When R5 is other than a hydrogen atom, compound 5
can be converted to  



the corresponding carbamoyl chloride 17 or thiocarbamoyl chloride 18 by
reaction with  phosgene or thiophosgene. Other reagents are known in the
art to be functionally  equivalent to these toxic reagents and they may
also be used. When R5 is hydrogen, the  intermediate formed is an
isocyanate or isothiocyanate, but this behaves functionally as an
equivalent of the corresponding chloride. Intermediates 17.and 18 are not
normally  isolated, but are treated directly with alcohols to give
carbamates 19 and thiocarbamates 16 26 October 2004 WO 01/81304
PCT/GBO1/01888 20. Treatment of these same intermediates with amines leads
to the formation of ureas  21 and thioureas 22. Alternatively, 5o) may be
reacted directly with a chloroformate or  chlorothioformate to give the
carbamate or thiocarbamate, or, when neither R6 nor R7 is  hydrogen, with a
chloroformamide or chlorothioformamide to give the urea or thiourea.  When
R6 or R7 is a hydrogen atom the chloroformamide or chlorothioformamide will
tend to  be unstable, in which case the isocyanate (e.g. R6-NCO) or
isothiocyanate (e.g. R6-NCS)  is used. As discussed previously for Scheme
D, certain substituents within the  embodiments of Re may require
appropriate protection. Scheme F R6  7_N` /'O RG2  HO~`O 7  6 2 NH R  R PG
R (CH2)n NH "~~ (CH2)" NH X2  



102 I () s  PG PG3 23 R MeO OMe (Lawesson's reagent) PG3 24  Scheme F
illustrates the elaboration of the side chain of the amino dicarboxylic
acid series.  The o-deprotected acid 6F can be reacted under a variety of
conditions with an amine to  give amide 23. The condensation may be
promoted by a dehydrating reagent such as a  carbodiimide. or a phosphorus
reagent.. Alternatively the acid may be converted into a  more reactive
derivative, such as by treatment with oxalyl chloride or thionyl chloride
to  give the corresponding acid chloride, which will react directly with an
amine. The  thioamide 24 may be. obtained by treating the amide 23 with
Lawesson's reagent. 17 26 October 2004 WO 01/81304 PCT/GB0ll01888 When all
the groups have been elaborated the final protecting group is removed and
the  product is isolated and purified using standard techniques. These
general methods are further illustrated in. the following, non limiting
examples.  EXAMPLES Abbreviations  The following abbreviations have been
used. DMF N,N-Dimethyformamide  h Hour(s) hplc High pressure liquid
chromatography  



min Minute(s) pet. ether Petroleum ether fraction boiling at 60-80C
PyBOP(r) (Benzotriazol-1 yloxy)tripyrrolidinophosphonium
hexafluorophosphate.  PyBroP(r) Bromotripyrrolidinophosphonium
hexafluorophosphate TFA Triffuoroacetic acid EXAMPLE I (2S)-9
-[ham'-(Pyrazinyl-2-carbonyl)-L-ornrth inyl] pyrroiid ine-2-carbonitri le
trifluoroacetate A. N-(2-Nitrobenzenesulphenyl)-L-proline L-Proiine (25g,
2l7mmol) was dissolved in 2M NaOH (IIOmL, 220mmol) and dioxan  (l20mL). A
solution of 2-nitrobenzenesulphenyl chloride (42g, 222mmol) in . dioxan  18
26 October 2004 WO 01/81304 PCT/GBO1/01888 (6OmL) was slowly added at the
same time as 2M NaOH (11 OmL, 220mmol). After 2h at  room temperature the
reaction mixture was 'poured into water (500mL) and the solid  filtered
off. The pH of the filtrate was adjusted to pH3 with 2M HCI and the
solution was  extracted with ethyl acetate (3 x 500mL). The combined
organic extracts were washed  with water (4 x 200mL) and brine (1 x 200mL),
dried (Na2SO4) and evaporated in vacuo to  give an orange solid identified
as N-(2 nitrobenzenesulphenyl)-L praline (58.1g, 217mmol,  100%). B. N
(2-Nitrobenzenesulphenyl)-L-proline succinimidyl ester
N-(2-Nitrobenzenesulphenyl)-L-proline (57.9g, 216mmol). Was dissolved in
CH2CI2/DMF  (9:1, 500mL). N-Hydroxysuccinimide (37.3g, 324mmol) and
water-soluble carbodiimide  (51.8g, 260mmol) were added. After 18h at room
temperature the solvent was removed  in vacuo and the residue was taken up
in ethyl acetate (1000mL). The solution was  washed with water (4 x 200mL)
and brine (1 x 200mL), dried (Na2SO4) and evaporated in  vacuo to give a
yellow 'solid identified as. N (2 nitrobenzenesulphenyl)-L prollne
succinimidyl ester (78.9g, 216mmol, 100!6). C.
N-(2-Nitrobenzenesulphenyl)-L-prolinamide 



N-(2-Nitrobenzenesulphenyl)-L-proline succinimidyl ester (78.5g, 215mmol)
was dissolved  in dioxan (500mL). Ammonia (35%, 100mL) was added. . After
stirring at . room  temperature for 2h the reaction mixture was poured into
water (70omL). The precipitate  was filtered off, washed with water
(200rriL), dried over P205 and recrystalfsed from ethyl  acetate/pet ether
to give a yellow solid identified as N-(2-nrtrobenzenesulphenyl)-L-
.prolinamide (49.6g, 185mmol, 86%). D.
(2S)-N-(2-Nitrobenzenesulphenyl)pyrrolidine 2-carbonitrile N
(2-Nitrobenzenesulphenyi)-L prolinamide (49g, 183mmol) was -dissolved in
dry  THF(300mL). The solution was cooled to 0C, triethylamine (36.7g,
367mmol) was added  followed by the slow addition of trifluoroacetic
anhydride (77g, 367mmol). The pH was  adjusted to pH9 with triethylamine..
After 30min the reaction mixture was diluted with ethyl  acetate (500mL),
washed with water (1 x 200mL) and brine (1 x.200mL), dried (Na2SO4)  and
evaporated in vacuo to give an orange oil which was purified by flash
chromatography  (eluant: 80% pet ether, 20% ethyl acetate) to give a yellow
solid identified as (2S)-N--(2-
nitrobenzenesulphenyl)pyrrolidine-2-carbonitrile (38.9g, 150mmol, 82%). 19
26 October 2004 WO 01181304' PCTIGBO1/01888 E.
(2S)-Pyrrolidine-2-carbonitrile hydrochloride (2S)-N (2
Nitrobenzenesulphenyl)pyrrolidine-2-carbonitrile . (38.5g, 149mmol) was
dissolved in diethyl ether (200mL). 4M HCWioxan (15OmL, 600mmol) was slowly
added.  After 2h at room temperature the reaction mixture was poured into
diethyl ether (1000mL).  The solid was filtered off, washed with diethyl
ether (500mL) and recrystallised from  methanolldiethyl ether to give a
white solid identified as (2S)-pyrrrolidine-2-carbonitrile  hydrochloride
(18.9g, 142.5mmol, 96%). F. (2S)-1-[W-(turf
Butyloxycarbonyi)-N-(pyrazinyl-2rcarbonyl]-L-omithinyQ- pyrrotidine
2-carbonitrile. W-(turf-Butyloxycarbonyl) Ar-(pyrazinyl
-2-carbonyl)-L-omithine (2.5g, 7.4mmol) was  dissolved in CH2CI2 (50mL).
This solution was cooled to 0C, (2S)-pyrrolidine-2- carbonitrile
hydrochloride (1.2g, 9.1 mmol) and PyBOP0 (4.3g, 8.23mmol) were added, and



the pH adjusted to pH9 with triethylamine. ' After 18h at 0C to room
temperature the  solvent was removed in vacuo and the residue was taken up
in ethyl acetate (200mL).  This solution was washed with 0.3M KHSO4 (2 x
50mL), sat. NaHCO3 (2 x 50mL), water (2  x 5OmL) and brine (1 x 5OmL),
dried (Na2SO4) and evaporated in vacuo to give a yellow oil.  This was
purified by flash chromatography (eluant 80% ethyl acetate, 20% pet. ether)
to  give a colourless oil identified as
(2S)-1-[N-(fart-butyloxycarbonyl)-1Vm-(pyrazinyt-2-
carbonyl)-L-omithinyl)pyrrolidine-2-carboritrile (2.98g, 7.16mmol, 97%). G.
(2S)-1-[111`-(pyrazinyl-2-carbonyl}-L-omithinyqpyrrolidine-2-carbonitrite
trifluoroacetate (2S)-'1-[111`-fert-Butyloxycarbonyl-AP
(pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine-2- carbonitrile (2.8g,
6.7mmol) was dissolved in trifluoroacetic acid (5mL). After 1 h at room
temperature the solvent was removed in vaacuo. The residue was purified by
preparative  hplc (Vydac CC18, 5 to 50% 0.1% TFAfaaetonitrile into 0.1%
TFAlwater over 40min at  3mUmin). Fractions containing the product were
lyophilised to give a colourless oil  identified as
(2S)-1-[AP-(pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine-2-carbonitrile
trifluoroacetate (1.5g, 3.48mmol, 52%). [M+H]+ = 317.3 20 26 October 2004
WO 01/81304 PCT/GB01/01888 EXAMPLE 2
(2S)-1-[N-(Pyrazinyl-2-carbonyl)-L-lysinyl]pyrrolidine-2-carbonitrile
trrfiuoroacetate Q A. (N-(tent Butyloxycarbonyl)-Alm-(9
fuorenylmethyloxycarbonyl)-L-lysinyl)-L- prolinamide
tli`-(tent-Butyloxycarbonyl)-Nm-(9-iluorenylmethyloxycarbonyl)-L-lysine
(5g, 10.7mmol) was  dissolved in CH2CI2 (100mL). The solution was cooled to
- 0C, L-prolinamide (1.78g,  11.7mmol) and PyBOP(r) (6.7g, 12.8mmol) were
added, and the pH adjusted to pH9 with  triethylamine. After 18h at 0C to
room temperature the solvent was removed in vacuo  and the residue was
taken up in ethyl acetate (200mL). The solution .was washed with  



0.3M KHSO4 (2 x 5OmL), sat. NaHCO3 (2 x 50mL), water (2 x 5OmL) and brine
(I x 5OmL),  dried (Na2SO4) and evaporated in vacuo. The residue was
purified by flash  chromatography (eluant: 2% methanol, 98% chloroform) to
give a colourless oil identified  as
(11!`-(tert-butyloxycarbonyl)-11f--(9-fluorenylmethyloxycarbonyl)-L-lysinyl
)-L.-prolinamide  (4.05g, 7.2mmol, 67%).  B.
(2S)-1-(ff-(tert-Butyloxycarbonyl)-N-(9
iluorenylmefihyloxycarbonyl)-L-lysinyl)- .  pyrrolidi ne-2-carboniitriie
(dl-
(tent-Butyloxycarbonyl)-11W-(9-fluorenylmethyloxycarbonyl)-L-lysinyl)-L-pro
linamide  (3.95g, 7.02mmol) was dissolved in dry THE (100mL). The solution
was cooled to 0C,  triethylamine (1.4g, 14mmol) was added followed by the
slow addition of trifluoroacetic  anhydride (2.97g, 14.1 mmol). The pH was
adjusted to pH9 with triethylamine. After  30min the reaction mixture was
diluted with ethyl acetate (100mL), washed with water (1 x  50mL) and brine
(1 x 5OmL), dried (Na2SO4) and evaporated in vacuo to.give an orange  oil.
The residue was purified by flash chromatography (eluant: 60% pet ether,
40% ethyl  acetate) to give a colourless oil identified, as
(2S)-1-(AF`-(terf-butyloxycarbonyl)-Nm-(9-
fiuorenylmethyloxycarbonyl)-L-lysinyl)pyrrolidine-2-carbonitrile (3.3g,
6.11 mmol, 87%) 21 26 October 2004 WO 01/81304 PCT/GBO1/01888 C.
(2S)-1-(1W-(tert-Butyloxycarbonyl)-L-lysinyl)pyrrolidine-2-carbonitrile
(2S)-1-(Na (tort
Butyloxycarbonyl)-Ar-(9fluorenylmethyloxycarbonyl)-L-lysinyopyn'olidine-
2-carbonitrile (3.1g, 5.7mmol) was dissolved in THE (80mL). Diethylamine
(20mL) was  added. After 2h at room temperature the solvent was removed in
vacuo. The residue  was purified by flash chromatography (eluant: '90%
chloroform, 7% methanol, 3%  triethylamine) to give a colourless oil
identified as (2S)-I-(W-(tert-butyloxycarbonyl)-L-
lysinyl)pyrrolidine-2-carbonitrile (1.63g, 5.03mmol, 89%). D.
(2S)-1-(1W-(tort-Butyioxycarbonyl)-Nr-(pyrazinyl-2-carbonyl)-L-iysinyl)pyrr
olidine- 2-carbonitrile (28)-1-(Na
(tart-Butyloxycarbonyl)-L-lysinyl)pyrrolidine-2-carbon itrie (100mg,
0.31mmol)  was dissolved in CH2C 12/DMF (9:1, 20mL). To this - solution at
0C was added  



1-hydroxybenzotriazole hydrate (84mg, 0.62mmol),. water-soluble
carbodrimide (76mg,  0.38mmol), 2 pyrazinecarboxylic acid (43mg, 0.35mmol)
and triethylamine (65mg,  0.65mmol). After 18 h at 0C to room temperature
the solvent was removed in vacuo and  the residue was taken up in ethyl
acetate (70mL). . This solution was washed with 0.3M  KHS04 (2 x 20mL),
sat. NaHCO3 (2 x 20mL), water (2 x 20mL) and brine (1 x 20mL), dried
(Na2SO4) and evaporated in vacuo to give a yellow oil. The residue was
purified by flash  chromatography (eluant 2% methanol, 98% chloroform) to
give a colourless oil identified  as (2S)-1-(IIF (tent
butyloxycarbonyl)-W-(pyrazinyl-2-carbonyD-L-lysinyl)PyROidine-2-
carbonitrile (124mg, 0.29mmol, 93%). E.
(2S)-1-[N-(Pyrazinyl-2-carbonyl)-L-lysinyljpyrrolidine-2-carbonitrile
trifluoroacetate (2S)-1-(N=(tert
Butyloxycarbonyl)-W-(pyrazinyl-2-carbonyl}-L-lysinyl)pyrrolidine-2-
carbonitrile (110mg, 0.26mmol) was dissolved in. trifluoroacefic acid
(5mL). After I h at  .room temperature the solvent was removed in vacuo.
The residue was purified by  preparative hplc (Vydac C18, 5 to 50% 0.1%
TFAlacetonitrile into 0.1% TFAlwater over  40min at 3mUmin). Fractions
containing the product were lyophilised to give a colourless  oil
identified as .
(2S)-1-[Nr-(pyrazinyl-2-carbonyl)-L-lysinyopYrrolidine-2-carbonitrile
trifluoroacetate (66mg). [M+H)+ = 331.1 26 October 2004 WO 01/81304
PCT/GBOIJ018SS EXAMPLE 3 (4R)-3-[N'-(Pyrazinyl
2-carbonyl)-L4ysinygthiazolidine-4-carboni#riie trifluoroacetate O CN A.
(4R)-3-(tert-Butyloxycarbonyl)thiazolidine-4-carboxamide
(4R)-3-(terf-Butyloxycarbonyl)thiazolidine-4-carboxylic acid
(12.5g,54.1mmol) was  dissolved in CH2Cl2 /DMF (9:1, 150mL). To this
solution at 0C was added  1-hydroxybenzotriazole hydrate (14.6g, 108mmol)
and.water soluble carbodFimide (13.0g,  65mmol). After 1 h at 0C ammonia
(35%, 5OmL) was added. After 18h at 0C to room  



temperature the solvent was removed in vacua and the residue was taken up
in ethyl  acetate (500mL): The solution was washed with 0.3M KHSO4 (2 x 1
OOmL), sat. NaHCO3  (2 x 100mL), water (2 x 10OmL) and brine (1 x 10OniL),
dried (Na2SO4) and evaporated in  vacuo to give a yellow oil. The residue
was purified by flash chromatography.(eluant: 2%  methanol, 98% chloroform)
to give a colourless oil identified as (4R)-3-(tert-
butyloxycarbonyl)thiazolidine-4-carboxamide (8.9g, 38.4mmol, 71%). B.
(4R)-Thiazolidine-4-carboxamide hydrochloride (4S)-3-(tent
Butyloxycarboriyl)thiazolidine-4-carboxamide . (8.6g, 37.1 mmol) was
dissolved  in 4M HCI/dioxan (5OmL). After I h at room temperature the
solvent was evaporated in  vacuo to give a white solid identified as
(4R)-thiazolidine-4-carboxamide hydrochloride  (62g, 36.8mmol, 99%). C.
(4R)-3-[N- (tert-Butyloxycarbonyl)-W-(9
fluorenylmethyloxycarbonyl)-L-lysinylj- thiazolidine-4-carboxamide W-(ter#
Butyloxycarbonyl)-N-(9-ftuorenylmethyloxycarbonyi)-L-lysine (5g, I0.7mmol)
was  dissolved in CH2CI2 (10OmL). This solution was cooled to 0C,
(4R)-thiazolidine-4- carboxamide hydrochloride (1.78g, 11.7mmol) and
PyBOP(r) (6.7g, 12.8mmol) were added,  and the pH was adjusted to pH9
with.triethylamine. After 18h at 0C to room temperature  the solvent was
removed in vacua and the residue was taken up in ethyl acetate (200mL).
The solution was washed with 0.3M KHSO4 (2 x 50mL), sat NaHCO3 (2 x.5OmL),
water (2 23 26 October 2004 -WO 01/81304 PCT/GBO11018SS x 50mL) and brine
(1 x SOmL), dried (Na2SO4) and evaporated in vacuo to give a yellow oil.
The residue was purified by flash chromatography (eluant: 2% methanol, 98%
chloroform)  to give a colourless oil identified as (4R)-3-[N`
(tent-butyloxycarbonyl)-N'-(9 fluorenyl-
methyloxycarbonyl)-L-lysinyl)thiazolidine-4-carboxamide (2.81g, 4.8mmol,
44%). D. (4R)-3-[N= (tent
Bustyloxycarbonyl)-1P-(9-fluorenylmefihyloxycarbonyl)-L-Iysinyl]- th i azo
l i d i n e-4-c a rb o n itri le (4R)-3-(N`-(toff
Butyloxycarbonyl)-N-(9-fuorenylmethyloxycarbonyl-L-lysinylthiazolidine-
4-carboxamide (2.7g, 4.7mmol) was dissolved in dry THE (100mL). The
solution was  



cooled to 0C, triethylamine (1.4g, IOmmol) was added followed by the slow
addition of  trifluoroacetic anhydride (2.Og, 9.5mmol). The pH was adjusted
to pH9 with triethylamine.  After 30min the reaction mixture was diluted
with ethyl acetate (10OmL), washed with  water (1 x 50mL) and brine (1 x
5OmL), dried (Na2SO4) and evaporated in vacuo. The  residue was purified by
flash chromatography (eluant: 60% pet ether, 40% ethyl acetate) to  give a
colourless oil identified as (4R)-3-[iV`-(tort-butyloxycarbonyl)-N-(9
fluorenyimethyl- oxycarbonyl)-L iysinyljthiazolidine-4-carbonitrile (2.14g,
3.81mmol, 82%). E. (4R)-3-[N-(tent
Butyloxycarbonyl)-L-Iysinyl]thiazolidine-4-carbon trite
(4R)-3-[N'-(terttButyloxycarbonyI)-N-(9-fluorenylmethyloxycarbonyl)-L-lysin
yl]thiazolidine- 4-carbonitrile (1.9g, 3.4mmol) was dissolved in THE
(40mL). Diethylamine (10mL) was  added. After 2h at room temperature the
solvent was removed in vacuo. The residue  was purified by flash
'chromatography (eluant: 90% chloroform, 7% methanol, 3%  triethylamine) to
give a colourless oil identified as (4R)-3-[1V'-(tert-butyloxycarbonyl)-L-
lysinyl]thiazoidine-44-carbonitrite (863mg, 2.5mmol, 75%). F.
(4R)-3-[N`-(tart-Butyioxycarbonyl)-N'-(pyrazinyl-2-carbonyl)-L-Iysinyfjthia
zolidine- 4-carbonitrile (4R)-3-[AF (tert-Butyloxycarbonyl)-L
lysinyCjthiazolidine-4-carbonitri#e (100mg, 0.29mmol)  was dissolved in
CH2C12 (2OmL). To this solution at 0C 2-pyrazinecarboxylic acid (43mg,
0.35mmol) and PyBOPe (170mg, 0.33mmo1) were added and the pH was adjusted
to pH9  with, triethylamine. - After 18 h at 0C to room temperature the
solvent was removed in.  vacua and the residue was taken up in ethyl
acetate (70mL). The solution was washed  with 0.3M KHSO4 (2 x 20mL), sat.
NaHCO3 (2 x 20mL), water (2 x 20mL) and brine (1 x  20mL), dried (Na2SO4)
and evaporated in vacuo. The residue was purified by flash  chromatography
(eluant, 2% methanol, 98% chloroform) to give a colourless oil identified
24 26 October 2004 WO 01/81304 PCTIGS01/01888 as
(4R)-34N`-(tent-butyloxycarbonyt)-llta'-(pyrazinyl-2-carbonyl)-L-lysinyfjth
iazolidine-4- carbonitrile (112mg, 0.25mmol, 86%). G.
(4R)-3-[Nm-(Pyrazinyl-2-carbonyl)-L-lysinylthiazolidine-4-carbonitrile  



trifluoroacetate
(4R)-3-[W-(tert-Butyloxycarbonyl)-AP-(pyrazinyl-2-carbonyl)-L-lysinyl)thiaz
olidine-4- carbonitrile (110mg, 0.26mmol) was dissolved in trifluoroacetic
acid (5mL). After I h at  room temperature the solvent was removed in
vacuo. The residue was purified by  preparative hplc (Vydac C18, 5 to 50%
0.1% TFAlacetonitrile into 0.1% TFAlwater over  40min at 3mUmin). Fractions
containing the product were lyophilised to give a colourless  oil
identified as
(4R)-3-[N0-(pyrazinyl-2-carbonyl)-L-lysinyl]thiazotidine-4-carbonitrile
trifluoroacetate (57mg). [M+H]* = 349.1 EXAMPLE 4
(2S)-1-[N-(Pyridyl-3-methyl)-L-glutaminyi)pyrrolidine 2-carbonitrile
dihydrochloride A.
(2S)-1-[N-(tart-Butyloxycarbonyl)-O-methyl-L-glutamyf)pyrrolidine-2-carboni
trile  N (tert Butyloxycarbonyi)-Om-methyl-L-glutamic acid (1.Og, 3.83mmol)
was dissolved in  CH2CI2 IDMF (9:1; 24mL). To this solution at 0C were
added 1-hydroxybenzotriazole  hydrate (788mg, 5.84mmol), water-soluble
carbodnmide (877mg, 4.38mmol), (2S)- pyrrolidine-2-carbonitrile
hydrochloride (609mg, 4.6mmol) and triethylamine (65mg,  0.65mmol). After
18h at 0C to room temperature the solvent was removed in vacuo and  the
residue was taken up in ethyl acetate (7OmL), this solution was washed with
0.3M  KHSO4 (2 x 20mL), sat. NaHCO3 (2 x 20mL); water (2 x 20mL) and brine
(1 x 20mL), dried  (Na2SO4) and evaporated in vacua. The residue was
purified by flash chromatography.  (eluant: 50% ethyl acetate, 50% pet
ether) to give a brown oil identified as (2S)-1-[N-(tert 25 26 October 2004
WO 01/81304 PCT/GBOI/01888
butyloxycarbonyl)-O-methyl-L-glutamylpyrrolidine-2-carbonitrile (290mg,
0.86mmal,  22%). B. (2S)-1-[N
(test-Butyloxycarbonyl)-L-glutamyljpyrrolidine-2-carbonitrile (2S)-1-[N
(fert-Butyloxycarbonyl)- -methyl-L-glutamygpyrrolidine-2-carbonitrile
(250mg,  0.74mmol) was .dissolved in dioxan (5mL). 1M Lithium hydroxide
(1.1 mL, 1.1 mmol) was  added. After 1h at room temperature the solvent was
removed in vacua and the residue  



was taken up in ethyl acetate.(7OmL). This solution was washed with I M
KHSO4 (2 x  20mL), water (2 x 20mL) and brine (1 x 20mL), dried (Na2SO4)
and evaporated in vacuo to  give a colourless oil identified as
(2S)-1-[N-(tert butyloxycarbonyl)-L-glutamyi)pyrrolidine-2- carbonitriie
(200mg, 0.61 mmol, 83%). C. (2S)-I-[N`-(fert
ii3utyloxycarbonyl)-Nm-(pyriidyl-3-methyl)-L-glutaminyl]pyrrolidine- .
2-carbonitrile (2S)-1-[N
(ferf-Butyloxycarbonyl)-L-glutamyljpyrrolidine-2-carboniitrile (30mg,
0.093mmol)  was dissolved in CH2C12/DMF (9:1, 10mL). To this solution at 0C
was added 1-hydroxy- benzotriazole hydrate (21 mg, 0.16mmol), water-soluble
carbodiimide (21 mg, 0.105mmol),  3-(aminomethyl)pyridine (11mg, 0.lmmol)
and triethylamine(20mg, 0.2mmol). After 18h  at 0C to room temperature the
solvent was removed in vacua and the residue was taken  up in ethyl acetate
(70mL)_ The solution was washed with 0.3M KHSO4 (2 x 20mL), sat.  NaHCO3 (2
x 20mL), water (2 x 20mL) and brine (I x 20mL), dried (Na2SO4) and
evaporated in vacua to give a yellow -oil. The residue was purified by
flash  chromatography (eluant -5% methano, 97% chloroform) to give a
colourless oil identified  as
(2S)-1-[N=(tent-butyloxycarbonyf}-W-(pyridyl-3-methyl)-L-glutaminyopyrrolid
ine-2- carboniitiile (16.6mg, 0.04mmol, 44%). D.
(2S)-'1-[111-(pyridyl-3-methyl)-L-glutaminyllpyrrolidine-2-carbonitrile
dihydrochioride . (2S)-1-[iu_ (tert
Butyloxycarbonyl)-W-(pyridyl-3-methyl)-L-glutamirlyl]pyrrolidine-2-
carbonitrile (17mg, 0.04mmol) was dissolved in 4M HClldioxan (5mL). After
1h at room  temperature the solvent was removed in vacuo to give a white
solid identified as (2S)-1-
[W-(pyridyl-3--methyl)-L-glutaminyl]pyrrolidine-2-carbonitrile
dihydrochlaride (17mg,  0.04mmol, 100%). [M+H]+ = 316.2 26 26 October 2004
WO 01181304 PCT/GBO1/018S8 EXAMPLE 5
1-[W-(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine trifluoroacetate 



0 A.1-[1Vr-(Benzyloxycarbonyl)-N=
(tent-butyloxycarbonyl)-L-ornithinyQpyffolidine  AP-(Benzyloxycarbonyl)-N
-(tent butyloxycarbonyl)-L-ornithine (5.49g, 15mmol) was  dissolved in
CH2Cl2 /DMF (9:1, 100mL). To this solution at 0C was added  1-hydroxybenzot
iazole hydrate (3.37g, 22mmoo, water-soluble carbodiimide (3.46g,  18mmol),
pyrrolidine (1.28g, 18mmol) and triethylamine (200mg, 20mmol). After 18h at
0C to room temperature the solvent was removed in vacuo and the residue was
taken up  in ethyl acetate (200mL). The solution :was washed with 0.3M
KHS04 (2 x 50m(_), sat.  NaHCO3 (2 x 50mL), water (2 x 50mL) and brine (1 x
5OmL); - dried (Na2SO4) and  evaporated in vacuo. The residue was purified'
by flash chromatography (eluant: 90%  ethyl acetate, 10% pet. ether) to
-give a colourless oil identified as 1-[N'- (benzyloxycarbonyl)-AF-(tert
butyloxycarbonyl)-L-ornithinyl)pyrrolidine (5.15g, I2.3mmol,  82%).
B.1-[N`-(tent-Butyloxycarbonyl)-L-orn ith i nyljpyrrolid ine
1-[N`-(Benzyloxycarbonyl)-N`-(tent-butyloxycarbonyi)-L-ornith
inyl]pyrroidine (2.1 5g,  5.13mmol) was dissolved in methanol (80mL). This
solution was hydrogenated over 10%  Pd/C (400mg). After 2h the catalyst was
filtered off and washed with methanol (5OmL).  The combined. filtrates were
evaporated in vacuo to give an off white solid identified as 1-
[W-(tertbutyloxycarbonyl)-L-omithinyl]pyrrolidine (1.35g, 4.74mmol, 94%).
C.1-[N-(tent-Butyloxycarbonyl) N -(pyr
pyl-2-carbonyl)-L-orrtithinyljpyrrolidine  1-[AP
(tert-Butyloxycarbony[)-L-omithinyl]pyrrolidine (100mg, 0.35mmol) was
dissolved in  CH2CI2 (2OmL). To this solution at 0C were added PyBroP(r)
(195mg, 0.4mmol), 2 27 26 October 2004 WO 01/81304 PCTIGBO1/01888
pyrazinecarboxylic acid (50mg, 0.4mmol) and triethylamine (100mg, 1.Ommol).
After 18h  at 0C to room temperature the solvent was removed in vacuo and
the residue was taken  up in ethyl acetate (7OmL). The solution was washed
with 0.3M KHSO4 (2 x 20mL), sat.  NaHCO3 (2 x 20mL), water (2 x 20mL) and
brine (1 x 20mL), dried (Na2SO4) and  evaporated in vacua. The residue was
purified by flash chromatography (eluant: 3%  



methanol, 97% chloroform) to -give a sticky white solid identified as
1-IAP-(tert
butyloxycarbonyl)-W-(pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine (90mg,
0.25mmol,  66%). D. I-Illf'-(Pyrazinyl-2-carbonyl)-L-ornithinylipyrroiidine
trifluoroacetate 1-[
-(terf-Butyloxycarbonyl)-Ar-(pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine
(90mg,  0.23mmol) was dissolved in.4M HCVdioxan (15mL). After 45min at room
temperature the  solvent was removed in vacua The residue was purified by
preparative hplc (Vydac C18,  5 to 50% 0.1% TFAlacetonitrile into 0.1%
TFAlwater over 40min at 3mLimin). Fractions  containing the product were
lyophilised to give a colourless oil identified as 1-[!11'-
(pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine trifluoroacetate (51 mg).
[M+H]+ 292.1 EXAMPLE 6 3-[N-(Pyrazinyl-2-carbonyl)-L-omithinyl]thiazolidine
trifluoroacetate N A. 3-[iv=
(feat-Butyloxycarbonyl)-Ar-(9-fluorenylmethyloxycarbonyl)-L- orn ith i
nygthiazolid ine N` (tent
Butyloxycarbonyl)-W-(9.4luoreny[methyloxycarbonyl)-L-omithine (2.73g,
6mmol)  was dissolved in CH2CI2 IDMF -(9:1, 1 OOmL). To this solution at dC
were added  1-hydroxybenzotriazole hydrate (1.53g, l Ommol), water-soluble
carbodiimide (1.34g, 28 26 October 2004 WO 01/81304 PCT/GBO1/01888 7mmol),
thiazolidine (1.28g, 18mmol) and triethylamine (80mg, 8mmol). After 18h at
0C  to room temperature the solvent was removed in vacuo and the residue
was taken up in  ethyl acetate (1OOmL). The solution was washed with 0.3M
KHSO4' (2 x 25mL), sat.  NaHCO3 (2 x 25mL), water (2 x 25mL) and brine (1 x
25mL), dried (Na2SO4) and  evaporated in vacuo. The residue was purified by
flash chromatography (eluant: 75%  ethyl acetate, 25% 'pet. ether) to give
a. white solid identified as 3-[N-(tert-
butyloxycarbonyl)-N-(9-#luorenylmethylpxycarbonyl)-L-ornithinyl]thiazolidin
e (2.55g, .  



4.85mmol, 81%) B. 3-[N`-(tert-Bertyloxycarbonyl)-L-ornithinyl]thiazolidine
3-[N`-(tent ButyloxycerbonylyAr-(9
fluorenyimethyloxycarbonyl)-L-omithinyl]thiazofdine  (1.15g, 2.13mmol) was
dissolved in acetonitrile (20mL). Diethylamine (5mL) was added.  After
90min at room temperature the solvent was removed in vacua and the residue
was  purified by flash chromatography (eluant, 90% chloroform, 7% methanol,
3% triethylamine)  to give a pale yellow oil identified as
3-[W-(tent-butyloxycarbonyl)-L-omithinyl]thiazolidine  (530mg, 1.67mmol,
78%). C. 3-[N
-(tert-Butyloxycarbonyl)-Pr-(ipyrazinyl-2-carbonyl)-L-omithinyl3thiazolidir
e  3-[N- (tent-Butyloxycarbonyl)-L-omihinyljthiazolidine (80mg, 0.27mmol)
was dissolved in  CH2CI2 (20mL). To this solution at 0C were added
PyBroP(r) (146mg, 0.3mmol),  2-pyrazinecarboxylic acid (37mg, 0.3mmol) and
triethylamine (90mg, 0.9mmol). After 18h  at 0C to room temperature the
solvent was removed in vacuo and the residue was taken  up in ethyl acetate
(7OmL). The solution was washed with 0.3M KHSO4 (2 x 20mL), sat.  NaHCO3 (2
x 2OmL), water (2 x 2OmL) and brine (1 x 20mL), dried (Na2SO4) and
evaporated in vacuo. The residue was purified by flash chromatography
(eluant 3%  methanol, 97% chloroform) to give a sticky white solid
identified as 3-(N` (tert
butyloxycarbonyl)-Nm-(pyrazinyl-2-carbonyl)-L-omithinyl]thiazolidine
.(45mg,0.11mmcl, 41%). D.
3-IN"-(Pyrazinyl-2-carbonyl)-L-ornithinyljthiazolidine trifluoroacetate
(45mg,
3-[N"-(tent-Butyloxycarbonyl)-Ar-(pyrazinyl-2-carbonyl}-L-omithinyl]thiazol
idine 0.11mmol) was dissolved in 4M HCI/dioxan (10mL). After 45min at room
temperature the  solvent was removed in vacuo.. The residue was purified by
preparative hplc (Vydac C18,  5 to 50% 0.1% TFAlacetonitrile into 0.1%
TFAfwater over 40min at 3mLmin). Fractions 29 26 October 2004 WO 01/81304
PCT/GB0110l888 containing the product were lyophilised to give a colourless
oil identified as 3-[N'- (pyrazinyl.2-carbonyl)-L-omithinyl]thiazolidine
trifluoroacetate (14mg). 



[M+Hj{ = 310.0 EXAMPLE 7 (2S)-1-[S-(Acetylaminomethyl)
.L-cysteinyUpyrrolidine 2-carbonitrile trifluoroacetate 0  H~ S CN A.
(2S)-1-[S-(Acetylaminomethyl)-N-(tert-butyloxycarbonyl)-L-cysteinyl]pyrroli
dine 2- carbonitrile S
(Acetylaminomethyi)-N-(tert-butyloxycarbonyl)-L-cysteine (660mg, 2.26mmol)
was  dissolved in CH2Cl2 (30mL). To this solution at 0C were added
(2S)-pyrrolidine-2- carbonitrile hydrochloride (250mg, 1.89mmol) and PyBOP'
(1.3g, 2.49mmol), and the pH  adjusted to pH9 with triethylamine. After 18h
at 0C to room temperature the solvent was  removed in vacua and the residue
was taken up in ethyl acetate (150mL). The solution  was washed with 0.3M
KHSO4 (2 x 30mL), sat. NaHCO3 (2 x 30mL), water (2 x 3OmL) and  brine (1 x
30mL), dried (Na2SO4) and evaporated in vacuo. The residue was purified by
flash chromatography (eluant: 75% ethyl acetate, 25% pet. ether) to give a
colourless oil  identified as
(2S)-1-[S-(acetylaminomethyl)-N-(fert-butyloxycarbonyl)-L-cysteinyi]-
pyrrolidine-2-carbonfrile (650mg, 1.76mmol, 78%). B.
(2S)-1-[S-(Acetylaminomethyl)-L-cysteinyl]pyrrolidine-2-carbonitrile
trifluoroacetate (2S)-1-[S-(Acetylaminomothyl)-]V-(fett
butyloxycarbonyl)-L-cysteinyi]pyrrolidine-2  carbonitrile (610mg, 1.65mmol)
was dissolved in trifluoroacetic acid (30mL). After 1h at  room temperature
the solvent was removed in vacuo to give a colourless oil identified as
(2S)-1-[S (acetylaminomethyl}-L-cysteinyt]pyrrolidine-2-carbonitrile
trifluoroacetate  (620mg, 1.61 mmol, 98%)_ 30 26 October 2004 WO 01/81304
[M+H]} 271.0 PCT/GBO1/01888 



EXAMPLE 8
(2S)-1-[(2'R)-3'=(Acetylaminomethylthio)-2'-amino-3'-methylbutanoyi]pyrroli
dine 2- carbonitrile trifluoroacetate A.
(2S)-1-[(2'R)-3'-(Acetylaminomethylthio)-2`-(tert-butyioxycarbonylamino)-3'
- methylbutanoyl] pyrrolid ine-2-carboniitrile S-(Acetylaminomethyl)-N
(tert-butyloxycarbonyi)peniciliamine (720mg, 2.25mmol) was  dissolved in
CH2CI2 (30mL). To this solution at. 0C were added (2S)-pyrrolidine-2-
carbonitrile hydrochloride (270mg, 2.04mmol) and PyBOPO.(1.3g, 2.49mmol),
and the pH  adjusted to pHs with triethylamine. After 18h at 0C to room
temperature the solvent was  removed in vacua and the residue was taken up
in ethyl acetate (150mL). The solution  was washed with 0.3M KHSO4 (2 x
30mL), sat. NaHCO3 (2 x 30mL), water (2 x 30mL) and  brine (1 x 30mL),
dried (Na2SO4) and evaporated in vacua. The residue was purified by  flash
chromatography (eluant: 75% ethyl acetate; 25% pet. ether) to give a
colourless oil  identified as
(2S)-I-[(2'R)-3'-(acetylaminomethytthio)-2'-(tent-butyloxycarbonylamino)-3'
- methylbutanoyljpyrrolidine-2-carbonitrile (742mg, 1.86mmol, 83%). B.
(2S)-1-[(2'R)-3'-(Acetylaminome'thylthio)-2'-amino-3'-methylbutanoyl]pyrrol
idine-2- carbonitrile trifluoroacetate
(2S)-1-[(2'R)-3'-(Acetylaminomethylthio)-2'-(tert
butyloxycarbonylamino)-3'-methyl- butanoyl]pyrrolidine-2-carbonitrile
(710mg, 1.78mmol) was dissolved in trifuoroacetic acid  (30mL). After 1 h
at room temperature the solvent was removed in va"cuo to give a  colourless
oil identified as
(2S)-1-[(2'R)-3'-(acetylaminomethylthio)-2'-amino-3'-methyl-
butanoyl]pyrrolidine-2-carbonitrile trifuoroacetate (560mg,1.36mmol, 76%).
31 26 October 2004 WO 01/81304 PCT/GB01/01888 [M+H]~ = 299.1 EXAMPLE 9 .
(2S)-1-[?W-(2-Chloropyridyl-3-carbonyl)-L-omithinylpyrrolidine-2-carbonitri
le  trifluoroacetate A.
(2S)-1-(N`-(Pert-Butyloxycarbonyl)-L-omithyi)pyrrolidine-2-carbonitrile
(2S)-1-(N- (terf Buty[oxycarbonyl)-L-omithyl)pyrrolidine-2-carbonitrile was
prepared by the  



method described for the lysine derivative in Example 2. B.
(2S)-1-(N--(Pert-Butyloxycarbon.yl)-tP-(2-chloropyridyl-3-carbonyl)-L-omith
yl)- pyrrolidine-2-carbonitrile
(2S)-1-(N`-(tert--Butyloxycarbonyo-L-omithy[)pyrrolidine-2-carbonitrile
(80mg, O.26mmol)  was dissolved in CH2CI2 (2OmL): To this solution was
added 2-chloropyridine-3-carbonyl  chloride (55mg, 0.32mmol) and the --pH
adjusted to pH9 with triethylamine. After 18h at  room temperature the
solvent was removed in vacua and the residue was taken up in ethyl  acetate
(7OmL). The solution was washed with 0.3M KHSO4 (2 x 20mL), sat. NaHCO3 (2
x 20mL), water (2 x 20mL) and brine (1 x 20mL), dried (Na2SO4) and
evaporated in vacua.  The residue was purified by flash chromatography
(eluant 95lo ethyl acetate, 5% pet.  ether) to give a colourless oil '
identified as (2S)-1-(N`-(tert-butyloxycarbonyl)-W -(2--
chloropyridyl-3-carbonyl)-L-omithyl)pyrrolidine-2-carbonitrile (60mg,
0.14mmol,.53%).. C.
(2S)-1-[llr-(2-Chloropyridyl-3-carbonyl)-L-ornithinyl]pyrrotidine-2-carboni
tri[e frifluoroacetate . -(2S)=1-[N
-(tent-Butyloxycarbonyl)-Nr-(2-chlorapyridyl-3-carbonyl)-L--om ithi nyl)
pyrrolidine-2- carbonitrile (60mg, 0.14mmo1) was dissolved in
tritluoroacetic acid (5mL). After I h at  room temperature the solvent was
-removed in vacua. The residue was purified by 32 26 October 2004 WO
01181304 PCT/GB01/01888 preparative hplc (Vydac C18, 5 to 50% 0.1%
TFA/acetonitrile into 0.1% TFAlwater over  40min at 3mllmin). Fractions
containing the product were lyophilised to give a white solid  identified
as
(2S)-1-[N-(2-chloropyridyl-3-carbonyl)-L-omithinyl]pyITOlidine-2-carbonitri
le  trifluoroacetate (52mg). [M+H]} = 350.1 EXAMPLE 10 1-[IP
(2-Chloropyridyl-3-carbonyl)-L-orfliithinylJpyrrolidine hydrochloride
A.1-(N--(fert Butyloxycarbonyi)-N-(2-chloropyridyl-3-carbonyl)-L-ornithyl)-
pyrrolidine 1-(W-(tent-Butyloxycarbonyl)-L-omithyl)pyrrolidine (20mg,
0.069mmol) was dissolved in  



CH2C12 (5mL). To this solution was added 2-chloropyridine-3-carbonyl
chloride (14mg,  0.076mmol) and the pH adjusted to pH9 with triethylamine.
After 1 h at room temperature  the solvent was removed in vacuo and the
residue was taken up in ethyl acetate (7OmL).  The solution was washed with
0.3M KHSO4 (2 x 20mL), sat. NaHCO3 (2 x 2OmL), water (2  x 20mL) and brine
(1 x 20mL), dried (Na2SO4) and evaporated in vacuo. The residue was
purified by flash chromatography (eluant 10% methanol, 90% dichloromethane)
to give a  colourless oil identified as 1-(11F-(tent
butyloxycarbonyl)-N'-(2-chloropyridyl-3-carbonyl)-L  omithyl)pyrrolidine
(19mg, 0.045mmol, 63%).
B.1-[IW'-(2-Chloropyridyl-3-carbonyl)-L-omithinyljpyrrolidine hydrochloride
1-[AF (tert-Butyioxycarbonyl)-111 -(2
chloropyddyl-3-carbonyl)=L-omithinyUpyrrolidine. (1:9mg,  0.045mmol) was
dissolved in 4M HClldioxan (10mL)_ After 45min at room.temperature  the
solvent was 'removed in vacua to give a white solid identified as
1-[N'-(2-chloropyridyl- 3-carbonyl)-L-omithinyl]pyrrolidine hydrochloride
(15mg): 33 26 October 2004 WO 01/81304 PCT/GB011OI88S  [M+H]+ = 325.1
EXAMPLE 17 3-[Nm-(2-Chloropyridyl-3-carbonyl)-L-ornithinyl]thiazolidine
hydrochloride A. 3-(N`-(fert
Butyloxycarbonyl)-W-(2-chloropyridyl-3-carbonyl)-L-ornithyl)- thiazolidine
3-(Af -(teri-Butyloxycarbonyl)-L-omithyf)thiazolidine (136mg, 0.45mmol) was
dissolved in  CH2C12 (1 omL). To this solution was added
2-chloropyridine-3-carbonyl chloride (88mg,  0.5mmol) and the pH adjusted
to pH9 with triethylamine. - After 1h at room temperature  the solvent was
removed in vacuo .and the' residue was taken up in ethyl acetate (70m L),
The solution was washed with 0.3M KHSO4 (2 x 20mL), sat. NaHCO3 (2 x 20mL),
water (2 x 20mL) and brine (1 x 20mL), dried (Na2SO4) and evaporated in
vacuo. The residue was  .purified by flash chromatography (eluant 1.5%
methanol, 98.5% dichloromethane) to give  a colourless oil identified as
3-(N-(tert.-butyloxycarbonyl)-N-(2-chloropyridyl-3-carbonyl)-
L-omithyl)thiazolidine (30mg, 0.068mrnol, 15%). B.
3-[N-(2-Chloropyridyl-3-carbonyl)-L-omithinyfthiazolidine hydrochloride
3-[W (tent-Butyloxycarbonyl)-111
(2-chloropyridyl-3-carbonyl)-L-omithinyl]thiazolidine  



,(30mg, 0.068mmol) was dissolved in 4M HClldioxan (1OmL). After 45min at
room  temperature the solvent was removed in vacuo to give a white solid
identified as 1-[W-(2- chloropyddyl-3-carbonyl)-L-omithinyl]thiazolidirie
hydrochloride (25mg). [M+H]+ = 342.1 34 26 October 2004 WO 01/81304
PCT/GBO1/01888 EXAMPLE 12
(2S)-1-[S-(3-Picolylcarbamoylmethyl)-L-cysteinyljpyrioiidine 2-carbonitriie
trifluoroacetate A. S (Benzyloxycarbonylmethyl)-N
(tent-butyloxycarbonyl)-L-cysteine  N-(tert-Butyloxycarbonyl)-L-cysteine
(3.5g, 15.8mmol), benzyl 2-bromoacetate (3.7g,  16.1 mmol) and
triethylamine (1.8g, 18.0mmol) were dissolved in THE (100mL). After 18
hours at room temperature the reaction mixture was diluted with ethyl
acetate (100mL),  washed with 0.3M KHSO4, sat NaHCO3. water and brine,
dried (Na2SO4) and evaporated.  The residue was purified by flash
chromatography (eluant 95% chloroform, 4% methanol,  1% acetic acid)
yielding a colourless oil identified as.S-(benzyloxycarbonylmethyl)---N
(tert- butyloxycarbonyl)-L-cysteine (5.2g, 14.lmmol, 89%). B.
(2S)-'[-[S-(Benzyloxycarbonylmethyl)-N-(ter#
butyloxycarbonyl)-L-cysteinyij- pyrrolidine-2-carbonitrile
S-(Benzyloxycarbonylmethyl)-W (tert butyloxycarbonyl)-L-cysteine (5.10g,
13.8mmol) was  dissolved in CH2CI2 (200mL). This solution was cooled to 0C,
(2S)-pyrrolidine-2- carbonitrile hydrochloride (2.1g, 15.8mmol) and PyBOP
(8.0g, 15.3mmol) were added, and  the pH was adjusted to pH9 with
triethylamine. After 18h at 0C to room temperature the  -solvent was
removed in vacuo and the residue was taken up in ethyl acetate (150mL).
This solution was washed with 0.3M KHSO4 (1 x 50mL), sat NaHCO3 (I x 5OmL),
water (1  x 50mL) and brine (1 x 50mL), dried (Na2SO4) and evaporated in
vacuo to give a yellow oil.  This was purified by flash chromatography
(eluant 40% ethyl acetate, 60% pet ether) to  give a colourless oil
identified as (2S)-1-[S-(benzyloxycarbonylmethyl)--N-(tent
butyloxycarbonyl)-L-cysteinyljpynnlidine-2-carbonitrile (5.82g, 13.Ommol,
94%). 



35 26 October 2004 WO 01/81304 PCT/GB0101888 C. (2S)-1-[N-(tert Bu
yloxycarbonyl)-S-(carboxymethyl)--L-cysteinyljpyrrolidine-2- carbonittile
(2S)-1-jS-(Benzyloxycarbonylmethyl)-N
(tent-hutyloxycarbonyl)-L-cysteinyljpyrrolidine-2- carbonitrile (1.31g,
2.9mmol) was dissolved in THF(10omL). Aqueous lithium hydroxide  (1 M,
3.5mL, 3.5mmol) was added. After 3 hours at room temperature the reaction
mixture  was diluted with ethyl acetate (100mL), washed with 1 M citric
acid, water and brine, dried  (Na2SO4) and evaporated in vacua to give a
colourless oil. This was purified by flash  chromatography (eluant: 97%
chloroform,. 2% methanol, 1% acetic acid) to give a  colourless oil
identified as (2S)-1-[N-(tent-butyloxycarbonyl)-S-(carboxymethyl) -L-
cysteinyljpyrrolidine-2-carbonitnle (860mg, 2.4mmol, 82%). D. (2S)-1- [N
(tert-Butyloxycarbonyl)-S-(3-picolylcarbamoylmethyl)-L-cysteinylj-
pyrrolidine 2-carbonitrile (28)-I -[N (tert Butyloxycarbonyi)-S
(carboxymethyl)-4--cysteinyl)pyrrolidine-2-carbonitrile  (150mg, 0.42mmol)
was dissolved in CH2Cl2 (20mL). This solution was cooled to 0C, 3-
(aminomethyl)pyridine (53mg, 0.5mmol) and PyBOP (270mg, 0.52mmol) were
added, and  the pH adjusted to pH9 with triethylamine. After 18h at 0C to
room temperature the  solvent was removed in vacuo and the residue was
taken up in ethyl acetate (7OmL). This  solution was washed with 0.3M KHSO4
(1.x 20mL), sat. NaHCO3 (1 x 20mL), water (1 x  20mL) and brine (1 x 20mL),
dried (Na2SO4) and evaporated in vacuo to give a yellow oil.  This was
purified by flash chromatography (eiuant: 96% chloroform, 4% methanol) to
give  a colourless oil identified as (2S)-1-[N-(tent butyloxycarbonyl)-S
(3- picolylcarbamoylmethyl)-L-cysteinyljpyrrolidine-2-carbonitrile (170mg,
0.38mmol, 91%).
E..(2S)-1-[S-(3-Picolylcarbamoylmethyl)-L-cysteinyllpyrrolidine-2-carbonitr
ile  trifluoroacetate (2S)-1-[N-(tent
Butyloxycarbonyl)-S-(3-picolylcarbamoylmethyl)-L-cysteinyl)pyrrolidine-2
carbonitrile (130mg, 0.29mmol) was dissolved in trifluoroacetic acid
(10mL). After 1 hour  at room temperature the solvent was removed in vacuo
to give a white solid identified as  



(2S)-1-[S-(3-picolylcarbamoylmethyl) L-cysteinyljpyn-olidine-2-carbonitrile
trifluoroacetate  (116mg,0.25mmol, 86%). [M+H1} = 348.2 . 36 26 October
2004 WO 01/81304 EXAMPLE 13 3-[ilk-(2-Quinoxaloyl)-L-lysinyQthiazolidine
hydrochloride PCTIGBO1101888 A. 3-[N= (fert
Butyloxycarbonyl)-Nm-(2-quinoxaloyl)-L-lysinyljthiazolidine 3-[N
-(tert-Butyloxycarbonyt)lysinyljthiazolid ne (128mg, 0.4mmol) was dissolved
in CH2CI2  (10mL). 2-Quinoxaloyl chloride (85mg, 0.44mmol) and potassium
carbonate (45.8mg,  0.3mmol) were added. The reaction mixture was stirred
at room temperature for 18 hours  and the solvent removed in vacua. The
residue was purled by flash chromatography  (eluant 99.5% chloroform, 0.5%
methanol) to give a colourless oil identified as 3-[N`-(tert
butyloxycarbonyl)-A -(2-quinoxaloyl)-L-lysinyl)thiazolidine (140mg,
0.296mmol, 74%). B. 3-[N-(2-Quinoxaloyl)-L-lysinyijthiazolidine
hydrochloride 3-[N`-(rent
Butyloxycarbonyl)-Ar-(2-quinoxaloyl)-L-lysinyljthiazolidine (140mg,
0296mmo1)  was dissolved in 4M HCI/dioxan (20mL). _ After 1 hour at room
temperature the- solvent  was removed in vacua to give a white solid
identified as 3-(N'-(2-quinoxaloyl)-L  lysinyljthiazolidine hydrochloride
(128mg, 0.296mmo1, 100%). [M+H)+ = 374.2 37 26 October 2004 WO 01/81304
PCT/GBOI/01888 EXAMPLE 14
3-[Ar-(3-Pyridyioxycarbonyl)-L-ornithinyljthiazolidine hydrochloride A.
3-[N-(tent-Botyloxycarbonyl)-N
-(3-pyridyloxycarbonyl)-L-omi#hinyl]thiazolidine  3-Hydroxypyridine
(14.9mg, 0.138mmol) was dissolved in CH2CI2 (2OmL). Phosgene  (20% solution
in toluene, 0.335mL, 0.685mmol) and pyridine (14mg, 0.182mmol) were  



added at 0C. After 90 mins the solvent was removed in vacuo and the residue
dissolved  in CH2CI2 (2OmL). 3-[AP-(tert
Butyloxycarbonyl)omithinylJthiazolidine (42mg, 0.138mmol)  and
triethylamine (28mg, 0.28mmol) were added. The reaction mixture was stirred
at  room temperature for 18 hours and the solvent removed in vacua. The
residue was  purified by flash chromatography .(eluant: 97% chloroform, 3%
methanol) to give a  colourless oil identified as 3-[llt= (tent
butyloxycarbonyl)-AP-(3-pyridyloxycarbonyl)-L- ornithinyl)thiazolidine
(16mg, 0.038mmol, 27%). B.
3-[Nm-(3-Pyridyloxycarboiiyl)-L-ornithinyl3thiazolidine hydrochloride
3-[N"-(tert-Butyloxycarbonyi)-Ar-(3-pyridyloxycarbonyl)-L-omithinygthiazoli
dine (16mg,  0.038mmol) was dissolved in 4M HClldioxan (20rL). After 1 hour
at room temperature  the solvent was removed in vacuo to give a white solid
identified as 3-[Al -(3- Pyridyloxycarbonyl)-L-omithiny]Jthiazolidine
hydrochloride (14mg, 0.038mmol, 100%). [M+H)} = 325.1 38 26 October 2004 .
WO 01/81304 EXAMPLEIS  3-[O-(3-Chiorobenzylcarbamoyl)setinyQthiazolidine
hydrochlofide Cl PCT/GBOI/01888 A.
3-[N-(tert-Butyloxycarbonyl)4--serinyQthiazolidine
N-(tert-Butyloxycarbonyl)-L-serine (2.1g, 10.2mmol) was dissolved in
CH2CI2ADMF  (9:1,5OmL). Thiazolidine (650mg, 11.2mmol),
hydroxybenzotdazole(2.8g, 20.7mmol) and  water soluble carbodiimide (3.9g,
19.5mmol) were added at OOG. The pH was adju sted to  pH8 with
N-methylmorpholine. The reaGfion mbdure was stirred at room temperature for
18 hours, the solvent removed in vacuo and the reeidue was taken up in
ethyl acetate.  .(1 5OmL). This solL ' ition was washed with 0.3M KHS040 x
5OmL), saL NaHCO3 (I x  50mL), water (I x 50ml-) and Nine (I x SOmL), dried
(Na2SO4) and evaporated in vacuo to  give a white solid identified as
3-IN-(tett-butyloxycarbanyl)-L-seiinyQthiazolidine (2.15g,  7.78mmol, 76%).
B.
3-[N-(fert-Butyloxycatbonyl)-()-(3-chlorobenzylr-arbamoyl)-L-serinyUthiazol
idine  



3-[N-(tert-Butylaxycarbonyl)-L-sednyi~hiazolidine (110mg, 0.48mmol) -was
dissolved in  -QMF (10ml-) and 1,V-carbonyl-djimidazole (71mg, 0.43mmol)
was ad ded. After 2 hou~s  at room temperature 3-chlorobenzyiamine (62mg,
0.4mmol) was added. AfterafurtherI8  hours EtOAc (2OOmL) was added. This
solution was washed with 03M KHS04 (1 X  50mL), sat- NaHCO,3 (I x 5OmL),
water (4 x 50ml-) and brine (1 x 6OmL), dried (Np2S04)  and evaporated in
vacuo to give,a yellow oil. This was purified by flash chromatography
(eluant: 40% ethyl acetate, 60% pet ether) to give a coloudess oil
identified as 3-[N-(tert-
butyloxycarbonyt)-O-(3-chlorobenzyfcarbamoyl)-L-serinyUthiazolidine (158mg,
0.36mmol,  900/0). 39 26 October 2004 WO 01/81304 PCT/GBO1/01858 C.
3-[O-(3.Chlorobenzylcarbamoyl)-L-serinyl]thiazolidine hydrochloride
3-[N-(tort-Butyloxycarbonyl)-O-(3-chlorobenzylcarbamoyl)-L-serinyfthiazolid
ine (140mg,  0.32mmo1) was dissolved in 4M HClldioxan (20mL)_ After "l hour
at room temperature the  solvent was removed. in vac[ro to. give a white
solid identified as 3-[O-(3- chlorobenzylcarbamoyl)-L-serinyljthiazolidine
hydrochloride (115mg, 0.3mmol, 94%). [M+H] = 344.1 The Examples set out in
the following Tables were prepared by analogous methods to the  above. 40
26 October 2004 WO 01/81304 TABLE 1 -- Examples 16 -.162 PCT/GB01101888
ExamplenR8(CH2)qwX' '161CN.CH2 172CNCH2 181 192 



201 212 221 23 .2-HCF6 241 252(~ GNGH2 N 261Y 272 281 292 301 312 321
332aYN CF3 341N 352 36'1 37'2 381HS 41 26 October 2004 WO 01/81304
PCT/GB01/01888 ExamplenR8(CH2)qR'X, 39.1CNCH2 402.N-CNCH2 411HS 422HS
431GNCH2 442CNCH2 



45. 16HS 46.2HS 471N ClCNCH2 482CNCH2 491HS 502HS 511ClCNCH2 522NCNCH2
531HS 542HS 551CNCH2 562/CNCH2 571HS 582HS 591CNCH2 602CNCH2 611H_S 622HS
631CNCH2 642CNCH2 6510HS 662HS 671CNCH2 68 .2N/CNCH2 6910HS . 702HS 42 26
October 2004 WO 01/81304 ECT/GB41/01888 ExamplenR8(CH2)qR' 



711CNCH2 72 ..2.CNCH2 731HS 742NHS 751CNCH2 762CNCH2 771 .iHS 782NHS
791CNCH2 802CNCH2 811ci NHs 822HS 83. 1CNCH2 842CF3 CICNCH2 85'1NHS 862HS
871CNCH2 882NC . NCNCH2 891HS 902HS 911NCNCH2 922CNCH2 931H .S 942C,HS
951CNCH2 962iCN -CH2 971HS 98.2HS 99CN,CH2 100 .2 .CF3 i NCNCH2 1011HS 



1022HS ti 43 26 October 2004 WO 01181304 PCT/GBO1/01888
ExamplenR8(CH2)qR'X1 1031NCNCH2 1042CNCH2 106HS 1062GHS 107CNCH2 1082CNCH2
1091NHS 1102HS 1111CNCH2 112'2CNCH2 1131HS 114 .2HS 1131CNCH2 1162CNCHz
1171HS 1182 .HS 1191CNCH2 1202-CNCH2 1211HS 1222-HS 1231CNCH2 1242/CNCH2
1251DHS 1262HS 



127HD &N~HS 128HS 29 ..2HO NHS 130caHS 1312cl NHS 44 26 October 2004 WO
Qll81304 PCT/GBO1/01888 ExamplenR8(CH2)q 1321C1 HS . N 1331~. HS C ca -
13413 NHS 1351N(IHS  1361HS Br  1371HS F  1381H .S CN.  1391HS NO2 Cl 



1401&C,HS 1411CtHS 45 26 October 2004 WO 01/81304 PCTIGB01/01888
ExamplenRB(CH2)qR'X' 142.1. .HS CF3 1431L /HS CF3. Cl  \ -1441HCH2
1451:xrHCH2  1461GHCH2  1471J1HCH2 Cl 1481Cl HS 0 N 1491`HS 1502CO2HHS
1511CAHS   1522H' S . 



1 531& Hs ~ MeO  We  N  1541/HS  46 26 October 2004 - WO 01/81304
PCT/GB01/01888 ExamplenR8(CH2)qR'X'  1551~ ,H-S  156.1HS CF3 C 1571HS C)
1581HS 1591HS 160HS  1617rHS 



F G 162HCH2 C1 47 26 October 2004 . WO 01/81304 TABLE 2 - Examples 163 -
250 6  RAN NH I7 1 R (CH.2 PCT/GBO1/01888 ExamplenR6R'N 1631CNCH2
1642.(N-CNCH2 1651NHS 1662HS 1671CNS 168.2-);-' HCNS 1691N HCH ~2 1702HCH2
1711CNCH2 1722I HCNCH2 1731NyHS 1742HS 1751CNCH2 1762N CNCH2 



.((~ 1771` HS 14- 1782HS 1791CNCH2 1802N i HCNCH2 1811HS 1822HS 1831CNCH2
1842N 1CN.-CH2 1851NyHS 1862HS 48 26 October 2004 WO 01/81304
FCTIGBO1/01888 R' CN CN H H CN X' CH2 CH2 S S CH2 CN . CH2 H H 



CN CN H H CN CN S S CH2 CH2  S S CH2 CH2 H S H CN CN H H CN CN H H CN CN H
H CN CN H 



S CH2 CH2 S S CH2 CH2 S S CH2 CH2 S -1 S CH2 -I-CH2 .S 49 26 October 2004
WO 01/81304 PCT/GBO1/01888 ExamplenR6RTNR'X' 219'1.CNCH2 2202-o HCNCHz
22110HS 2222HS 2231CNCH2 2242HCNCH2 2251HS 2262HS 2271CNCH2 2282H CNCH2 



N N)/ 2291HS 2302HS 2311HC.N .CH2 2322NCNCH2 2331MeoHS 2342HS 2351CNCH2
2362f HCNCH2 2371iN~~N 1 HS 2382HS 2391CNCHz 24020 CNCH2 H 2411HS 2422HS
2431CNCH2 24420CNCH2 2451VNyHS 2462HS 247.10CNCHz 2482ANCNCH2 2491HS 2502HS
so 26 October 2004 WO 01/81304 TABLE 3 - Examples 251-- 266 6 R~NNH  



17 1 2  R. (CH2)n NH  PCB'/GB01/01888 ExamplenR6R'NRiX' 2511CNCH2
252.2CNCH2 2531CrHS 2642HS 255.1CNCH2 2562HCNCH2 2571NyHS. 2582HS 2591CNCH2
2602H CNCH2 N 2611HS 2622H. S 263- - 1CNS 2642HCNS 2651HCH2 2662HCH2 51 26
October 2004 WO 01/81304 TABLE 4 -- Examples 267 - 318  R$(CH2)q  O I NH 4
1 



(CH2), NH2  PCT/GBO1101888 ExamplenR$(CH2)qR'X' 2671CNCH2 2682CNCH2 2691CNS
270'2CNS 2711ciCNCH2 2722/CNCH;-- 2731GCNCH2 2742CN -CH2 275-. 1CNCH2
2762CNCH2 2771CNCH2 278 .2Cal CNCH2 s 2791CNCH2 .2802CF3yN / CNCH2 0
2811HCH2 2822Cl (/HCH2 52 26 October 2004 WO 01/81304 PCT/GB01/01888
ExamplenR$(CH2)qwX1 2831HCH2 CF3 N  



2842I HCH2 0 2851HCH2 2862HCH2 2871H-S 288. 2Hs 2891C1 `HS 2902HS 2911HS
2922Meo iHS 2931CNCH2 2942CNCH2 2951CNCH2. 2962G! -CNCH2 2971ClCNCH2
2982CNCH2 2991`CNCH2 3002MeoCNCH2 3011CNCH2 3022CNCH2 3031CN.CH2
3042\-,NCNCH2 53 26 October 2004 -WO 01/81304 PCTIGBOI/01888 ExampleflR
(CH2)qR'X' 3051Nc ` -CNCH2 3062CNCH2 3071\HS 



3082CI ! /HS 3091HS 3102CF3 N HS . y 3 111HS 3122NHS 313 -1\HS 3142C1HS
315.1HS 3162HS 3171HS 3182HS TABLE 5 -- Examples 319 - 378 ExampleRoeR'X'
319NH2 .CNCH2 54 26 October 2004 WO 01/81304 PCT/GB01/01888 ExampleR4BR'X'
320.CNCH2 321-\CNCH2 322! 1 H~CNCH2 323! HA CNCH2 N / 324' CNCH2
325ON-\CNCH2 326ofCNCH2 32T.~N-,--/~NX 



i-!CH2 H N-\  328H HCH2 ~N 329HAHS 330N H HS 1 331HHS 55 26 October 2004 WO
01/81304 PCT/GB01/01888 ExampleR48R'X' 332H 333W\ . CNCH2 H 334Cr H NACNCH2
335HCNS, 336N H CNS ~N 337N H CNCH2 A 338H CNCH2 Cur"', 



339,.NJCNCH2 . 340rN CNCH2 O NJ 341NYH HS 0 342NNHHS 343i \ -\H'S 56 26
October 2004 WO 01/81304 PCTIGBO1/01888 ExampleR4awX' 344HHS   -345HS
346iN~HHS 0 347Cl HS HA 348HA HS ca 349H Hs ~ 



F  NA 350rHHS F 354NA HS H 0 3520 H +S HA  353NA HHS 57 . 26 October 2004
WO 01/81304 PCT/GB01/01888 ExampleRRiX' 354HS Cl  ci  A 355N HS H .356H,s
357CI HS 



H 358`HS NH2 359CN HS Meo N~ Meo 360\HS N  / H  361/ .,,, oHCH2 NHz 362H
HCH2 C1 363HAHS 58 26 October 2004 WO 01/81304 PCTIGBO1/01888 ExampleBR'X1
364CF3 H N~ H CF3 NA  H 365HS CF. 



366H..HS  367NA HS H  0 Cl 368HS  369N HS H 370NAHS 3710HS 372HHS NA  373H
HS CI 59 26 October.2004 WO 01/81304 PCT/GB01/01888 ExampleRoe  \ N 374/
oHS NHz N 



375HS <<~OH NA . 376CCHCH 2 NHz 377NAHCH2 oti 378ci HCH2 H A TABLE 6 -
Examples 379 - 418 O R8 H) 0 ANH  (C 2 q I (CH2), NH2  ExamplenR$(CH2)q
3791NCN .CH2 3802CNCH2 3811CNCH2 3822- CNCH2 N i 60 26 October 2004 WO
01181304 PCT/GBO1/01888 ExamplenR8(CH2)qR'Xs  3831CNCH2 3842NCNCHz
3851CNCH2 3862N. CN .CH2 



3871CNCH2 3882N /CNCH2 3891CNCH2 3902CNCH2 .3911CNCH2 3922-CNCH2 3931jCNCH2
3942CNCH2 3951NHCH2 3962-HCHz 3971HS 3982H'S 399. 1GNS 4002CNS 4011NCNCH2
4022CNCH2 4031NCNCH2 4042CNCH2 4051CNCH2 4062CNCHz 4071CNCH2 4082< ~SCNCH2
61 26 October 2004 WO 01/81304 PCT/GBO1/01888 ExamplenR$(CH2)qXi 4091CNCH2
4102CNCH2 4111--NCNCH2 4122CNCH2 4131NHS 



4'14.2HS .4151HS 416.2HS 4171HS 4182g fHS TABLE 7 - Examples 419 -- 438 6
R N~ 0  R7 C ( H2 H2 ExampleMRWReN  4191N~ H 4201CI NA H CI NA .4211` H CI
62 26 October 2004 WO 01/81304 PCT/GB01/01888 ExampleMR6R7N 422 1CI H- Nh 



4231LA H 0 4241CF 4253 H 4263 4271A 4282 4293 430.1Ct ` 4312H 4323CI 4332
4343H 4352` F NA 4363H 4372 4383.Me0 TABLE 8 -- Examples 439 - 450 0
R8(/pHZ)qOANH  1. (CH2)ri NH2  .63 26 October 2004 WO 01/81304
PCT/GBOI/01888 ExamplenR$(CH2)qR'X' 



4391CCNCH2 44021CNCH2 4411CICNCH2 442..2CNCH2 4431HS 4442ci lHS 4451CICNCH2
4462CNCH2 4471CNCH2 4482ciCNCH2 4491CNCHz 4502MeoCNCHz EXAMPLE 451
Determination of activity Compounds were assayed as inhibitors of DP-IV
according to the methods described in  W095115309.. All the,compounds
described in the foregoing Examples were competitive  inhibitors of DP-IV
with K. values less than 300nM. EXAMPLE 452 Determination of activity in
vivo The anti-diabetic action of selected compounds was demonstrated in
Zucker obese rats  using a standard oral glucose tolerance test. Control
rats were given a solution of glucose  by oral gavage, and plasma glucose
levels were determined. These rats demonstrated a  significant
hyperglycaemia. Compounds according to the present invention were
.dissolved in glucose solution at various concentrations, such that the
rats could be given  64 26 October 2004 WO 01/81304 PCT/GBO1/01888 varying
doses of the compound simultaneously with the glucose challenge. The
hyperglycaemic excursion was reduced in a dose-dependent manner in animals
receiving  between 0.1 and 100 mglkg of DP-IV inhibitor. EXAMPLE 453  



Pharmaceutical formulation Tablets containing 1 00mg of the compound of
Example 1 as the active agent are prepared  from the following: Compound of
Example I200.Og Com starch71.Og Hydroxypropylcellulose18.Og
Carboxymethylcellutose calcium13.Og Magnesium stearate3.Og Lactose195.Og
Total500.Og The materials are blended and then pressed to give 2000 tablets
of 250n-ig, each  containing 100mg of the compound of Example 1. The above
demonstrates that the compounds according to the present invention are
inhibitors of DP-IV and would accordingly be expected to be useful as
therapeutic agents  for the treatment of impaired glucose tolerance, type
11 diabetes, and other diseases where  inhibition of this enzyme leads to
an improvement in the underlying pathology or the  symptoms. The present
invention is further defined in the following Claims. 65 26 October 2004
CLAIMS: 1 A compound selected from derivatives of formula 1, tautomers and
stereoisomers  thereof, and pharmaceutically acceptable salts of said
derivatives, tautomers and isomers 1 H2N wherein:  X' is selected from a
sulphur atom, an oxygen atom, a suiphinyl group, a sulphonyl  group and a
methylene group; X2 is selected from 0, S and methylene; X3 is either NR5
or a carbonyl or thiocarbonyl group;  



R' is either a hydrogen atom or a nitrile group; R2 and R3 are
independently selected from H and CI-C6 alkyl, or together may be
-(CH2)P-, R4 is Ron when X3 is NR5 and R4B When X3 is a carbonyl or
thiocarbonyl group; R4A is selected from R6R'NC(=O), R6RTNC(=S);
R$(CH2)9C(=O), RB(CH2)4C(=S),  R6(CH2)4SO2, R$(CH2)gOC(=O) and
R6(CH2)gOC(=S); R4B is R6R'N; R5 is H or C1-C6 alkyl; R6 and R' are
selected independently from R$(CH2)g or together they are
-(CH2)2-Z'-(CH2)2- or -CHRg-Z2-CHz-CHR1-; R6 is selected from H. C} - C4
alkyl, benzo-fused cyclo(C, -- C6)alkyl, acyl, di (C, - C6) alkylcarbamoyl,
di(C1 - C6)alkylamino, N-(C1 - C6)alkylpiperidyl, optionally  -substituted
aryl, optionally substituted a-(Cti -- CG)alkylbenzyi, optionally
substituted  aroyl, optionally substituted arylsuiphonyl and optionally
substituted heteroaryl,  wherein heteroaryl means monocyclic five- and
six-membered ring aromatic groups  with one or two heteroatoms, which are
selected from nitrogen, oxygen and sulphur;  benzofused derivatives of
these rings; and bicyclic groups formed by the fusion of  two such
monocyclic heteroaromatic groups; R9 and R70 are selected independently
from H, carbamoyl, hydroxymethyl and  cyanomethyl; 66 26 October 2004 I Z'
is selected from a covalent bond, -(CH,,)r, -0-, -SO(- and -N((CH2)0)-;  Z2
is an optionally substituted ortho-phenylene moiety; mist-3;  nis0-4;
pis2-5;  gis0-3;  r is l or 2; and  tis0-2;  



the optional substituent(s), if present, being selected from (C1- C6)
alkyl, aryl which may be further substituted with one or more methyl or
trifluoromethyl groups,  hydroxy, (C1- C6) alkyloxy, (C1-
(:6)alkylsulphonyl, acyl, perfluoroacyl, amino, (C.  - C6) alkylamino,
di(C1-- C6)amino, amino(C1.- C6)alkjrlerie, fluoro; chloro, bromo,
trifluoromethyl, nitro, cyano, carbamoyl, carboxy and (Cl - C6)
alkyloxycarbonyl  groups andlor where two.adjacent substituents are
present, the two adjacent  substituents may be-linked so as to form a ring
fused to the parent aryl or  heteroaryl ring; provided that when X2 is CH2,
X3 is NH and R` is R8CH2O(CO) then R8 is not  unsubstituted phenyl or
nitrophenyl; and that when X' is CH2, R' is H, X2 is CH2, X3  is NH and R4
is R6(CH2)gC(=0) then RB(CH2)g is not methyl or ethyl. 2 A compound
according to Claim I wherein R' is, a nitrile group. 3 A compound according
to Claim 2 wherein the stereochemistry of the nitrite group is  as shown in
formula 2  2 H2N 67 26 October 2004 4 A compound according to Claim 1 or 2
wherein the stereochemistry of the centre  adjacent to the primary amine is
of the S configuration as shown in formula 3 Ra (?H2)~  X2 (CR2R)m 3  67a
26 October 2004 5 A compound according to Claim 4 wherein R1 is a
stereochemistry of the nitrite group is as shown In formula 4 4 



RNIx3  1  (CH2)j  X2 (CR2R3)m 4 6 A compound according to any preceding
Claim wherein m is 1. nitrile group and the 7' A compound according to any
preceding Claim wherein R2 and R3 are  independently H or methyl. 8 A
compound according to any preceding Claim wherein m is 1, X2 is -CH2- and
R2  and R3 are both H. 9 A compound according to any of Claims 1 to 7
wherein m is 1, X2 is -0- and one of  R2 and R3 is methyl and the other is
H. 10 A compound according to any of Claims 1 to 7 wherein m is 1. X2 is
-S- and R2  and R3 are both methyl. . 11 A compound according to any
preceding Claim wherein X3 is NH. 12 A compound according to Claim 11
wherein m is 1, R2 and R3 are H and n is 1 or 2. 13 A compound according to
Claim 12 wherein R4 is RCO or R8NHCO and R8 is  optionally substituted
heteroaryl, optionally substituted heteroaryl being as defined in  claim i.
14 A compound according to any of Claims I to 7 wherein m is 1, X2 is -
CH2-, R2 and 68 26 October 2004 R3 are both H, n is 0 and X3 is CO. 15 A
compound according to Claim 14 wherein R4 is R$NH. 16 A compound according
to Claim 15 wherein R6 is optionally substituted heteroaryl,  optionally
substituted heteroaryl being as defined in claim 1. 17 A compound according
to Claim 13 or Claim 16 wherein the heteroaryl group is  unsubstituted or
mono- or disubstituted and the substituents are selected from C1-C6  alkyl,
C1-C6 alkyloxy, fluoro, chloro and trifluoromethyt groups. 18 A compound
according to Claim I wherein R1 is CN and XI-is CH2_  



19 A compound according to Claim 1 wherein R' is H and X1 is S. 20 A
compound according to Claim 1 wherein X3 is NH and R4 is selected from
R5R'N(CO), R6(CH2)gCO and Ra(CH2)gSO2_ 21 A compound according to any of
Claim 1 selected from: (2S)-1-[W -(Pyrazinyl
2-carbonyl)-L-omithinyl]pyrrolidine-2-carbonitrile,
(2S)-1-[W-(Pyrazinyl-2-carbonyl)-L-lysinyl)pyrrolidine 2-carbonitrile,
(2S)-1-[(2'S)-2'-Amino-4'-(pyrazinyl-2"-carbonylamino)butanoyllpyrrolidine-
2- carbonitrile, (4R)-3-[N
e-(Pyrazinyl-2-carbonyl)-L-lysinyl]thiazolidine-4-carbonitrile,
(2S)-1-[N`-(Pyridyl-3-methyl)-L-glutaminyl]pyrrolidine-2-carbonitrile,
1-tW'-(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine,
(2S)-a-[S-(Acetytaminomethyl)-L-cysteinyt]pyrrolidine-2-carbonitrile,  3-[W
-(2-Chloropyridyl-3-carbonyl)-L.-omithinyl]thiazolidirie, 69 26 October
2004 1-[Nm-(2-Chtoropyddyl-3-carbonyl)-L-omithinyl]pyrrolidine, and
(2S)-1-[Nm-(2-Chloropy(dyl-3-carbonyl)-L-omithinyljpyrrolidine-2-carbonitri
fe  3-[Nm-(Pyrazinyl-2-carbonyl)-L-omithinyl]thiazolidine,
3-[N9-(2-Quinoxaloyl)-L-Iysinyi]thiazolidine,
3-[1V'-(2-Quinoxaloyl)-L-omithinyl]fhiazotidine,
(2S)-1-[N-(2~Quinoxaloyl)-L-omithinyl]pyrrolidine-2-carboniitrile,
3-[N'-(6-Methylpyrazinyl-2-carbonyl)-L-omithinyl]thiazolidine,
3-[AF-(Isoquinoline- -carbonyl)-L-omithinyl]thiazolidine,
3-[W-(6-Trifluoromethyinicotinoyi)-L-omithinyl]thiazolidine,  (2S)-1-[(2'R)
3'-(Acetylaminomethylthio)-2'-amino-3'-methylbutanoyl]pyrrolidine-2-
carbonitriie,
(2S)-1-[S-(3-Picolylcarbamoylmethyl)-1-cysteinyl]pyrrolidine-2-carbonitdle,
3-[Ar-(3-Pyridyloxycarbonyl)-L-omithinyl]thiazolidine,
3-[O-(3-Chlorobenzylcarbamoyl)serinyl]thiazolidine, and
3-[(2'S)-2'-Amino-5`-oxo-5'-(111,2",3'1,4"4etrahydroisoquinolin
2"-yl)pentanoyt]- thiazolidine. 



70 26 October 2004 22 The use of a compound for the preparation of a
pharmaceutical composition for the  treatment of at least one of type 2
diabetes, impaired glucose tolerance, growth  hormone deficiency,
polycystic ovary syndrome and auto-immune and inflammatory  diseases, the
compound being selected from derivatives of formula 1, tautomers  and
stereolsomers thereof, and pharmaceutically acceptable salts of said
derivatives, tautomers and isomers, or being according to any of claims 2
to 21 4 R,X3  (CH2)n  r12-2 (CR2R3)m Wherein:  X' is selected from a
sulphur atom, an oxygen atom, a sulphinyl group, a sulphonyl  group and a
methylene group; X2 is selected from 0, S and methylene; X3 is either NR5
or a carbonyl or thiocarbonyl group;  R' is either a hydrogen atom or a
nitrile group; R2 and R3 are independently selected from H and C1-C6 alkyl,
or together may be  -(CH2)p-; R4 is R4a when X3 is NRS and R48 when X3 is a
carbonyl or thiocarbonyl group; R4' is selected from R6R'NC(=O),
R6R'NC(-S); R8(CH2)gC(=O), R8(CH2)gC(=S),  R8(CH2)gSO2, R8(CH2)gOC(=O) and
R8(CH2)gOC(=S); 71 26 October 2004 R4B is R6R'N; R6 is H or lower alkyl; R6
and R' are selected independently from RB(CH2)q or together they are
-(CH2)2-Z1-(CH2)2- or -CHR9-ZZ-CH2-CHR10-, R$ is selected from H, C1- C4
alkyl, benzo fused cyclo(C1- C6)alkyl, acyl, di (C1- C6) alkylcarbamoyl,
di(C1 - C6)alkylamino, N-(C1 -- C6)alkylpipendyl, optionally  



substituted aryl, optionally substituted a-(C1- C6)alkylbenzyl, optionally
substituted  aroyl, optionally substituted arylsuiphonyl and optionally
substituted heteroaryl,  wherein heteroaryl means monocyclic five- and
six-membered ring aromatic groups  with one or two heteroatoms, which are
selected from nitrogen, oxygen and  sulphur, .benzofused derivatives of
these rings; and bicyclic groups formed by the  fusion of two such
monocyclic heteroaromatic groups; R9 and R70 are selected independently
from H, carbamoyl, hydroxymethyl and  cyanomethyl; Z' is selected from a
covalent bond, -(CH2),-. -Q-, -SOr and -N((CH2)gRe)-;  Z2 is an optionally
substituted ortho-phenylene moiety; mist-3;  nis0-4; pis2-5;  gis0-3;  r is
1 or 2; and  tis0-2;  the optional substituent(s), if present, being
selected from (C1- C6) alkyl, aryl which  may be further substituted with
one or more methyl or trifluoromethyl groups,  hydroxy, (Cl - C6) alkyloxy,
(C1- C6)alkytsuiphonyl, acyl, perfluoroacyl, amino, (C1- C6) atkylamino,
di(C1 - C6)amino, amino(C1 - C6)alkytene, fluoro, chioro, bromo,
trifluoromethyi, nitro, cyano, carbamoyl, carboxy and (C1 - C6)
alkyloxycarbonyl  groups andlor where two adjacent substituents are
present, the two adjacent.  substituents may be linked so as to form a ring
fused to the parent aryl or heteroaryl  ring; provided that when X2 is CH2i
X3 is NH and R is R8CH2O(CO) then Re is not  unsubstituted phenyl or
nttrophenyl; and that when X' is CH2, R1 is H. X2 is CH2, X3  is NH and R
is Re(CH2)gC(=O) then Re(CH2)q is not methyl or ethyl. 72 


