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maceufically acceptable salts thereof, are useful in the treatment of,
inter alia, type 2  diabetes. 25 October 2004 WO 0181337 Inhibitors of
Dipeptidyl Peptidase IV PCT/G BOI/01875 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-(21rid 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 proline). - It  will also accept as substrates peptides. that -begin
with.the sequence H-Xaa-Ala (where Ala  is atanine). 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 rote in the
degradation of several peptide hormones, including growth  hormone
releasing hormone (GHRH) and glucagon-like. peptide-1 and -2 (GIMP-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 dear
that DP-lV 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
passibility.. . 



Several groups have disclosed inhibitors of DP-1V. 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  substiate  .analogs are disclosed
in, for example, US 5,462,928, US 5,543,396; W095115309  (equivalent to US
5,939,560 and EP 0731789), W098/19998 (equivalent to US 6,011,155), I 25
October 2004 Wo (c)1181337' PC IGB01/01875  W099/46272 and W099161431. The
most potent inhibitors are aminoacyl pynDlidine  boronic acids, but these
are unstable and tend to cyciise, while the more stable pyrrniidine  and
thiaz~olidine derivatives have a lower affinity for the enzyme and so would
require large  tdoses In a clinical situation.. Pyrrolidine 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. Embodiments may relate 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,
including  impaired glucose tolerance and type 11 diabetes. Accordingly,
further embodiments may relate  to the use of the compounds in the
preparation of pharmaceutical compositions, to such  compositions per se,
and to the use of such compositions in human therapy. The compounds  can be
described by general formula 1. 2 Het `NH  (fH2)" 0 



In general formula 1. R1 can be either H or CN, X1 can be S, 0, SO2 or CH2,
X2 can be a  carbonyl group, CH2 or may be absent, n can be 1-5, and Het
can be an optionally substituted  aromatic nitrogen-containing heterocycle.
In a first aspect, the present invention comprises a compound of formula 1,
tautomers and  stereoisomers thereof, and pharmaceutically acceptable salts
of said compounds, tautomers  and isomers 2  Het`NH (9HA - r'- - 1 25
October 2004 -WO 01/8133 7  PCTIGB01/OIS75 wherein:  R' is either a
hydrogen atom or a nitrile group; X1 is selected from a sulphur atom, an
oxygen atom, a sulphonyl group and a methylene group;  X2 is a carbonyl
group, a methylene group or a covalent bond; Het is an aromatic
nitrogen-containing heterocycle selected from pyridyl, pyridazinyl,
pyrimidinyl,  pyrazinyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl and bent fused  analogues thereof, all of which may
optionally be substituted on one or more carbon atoms, and  where the
substituents are selected from C1-C6 alkyl, hydroxy, C1-C6 alkyloxy, amino,
C1-C6  alkylamino, di(C,-C6 alkyl) amino, fluoro, chloro, bromo,
trifluoromethyl, nitro, cyano, carboxy  and C1-C6 alkyloxycarbonyl groups ;
and n is 1-5, wherein the term C1-C6 alkyl, either by itself or  in such
combinations as C1-C6 alkyloxy, C1-C6 alkylamino and di(C,-C6 alkyl)amino
and C,-C6  alkyloxycarbonyl means linear, branched and cyclic saturated
hydrocarbon groups of between  one and six carbon atoms. In a second
aspect, the present invention comprises a pharmaceutical composition for
human  therapeutic use comprising at least one compound as defined by the
previous aspect In a third aspect, the present invention comprises the use
of a compound as defined by the previous aspects 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. Detailed
Description: of the Invention In a first aspect; the present invention
comprises a series of novel compounds that'are  inhibitors .of the enzyme
DP4V and are useful for the treatment of certain human diseases.  The
compounds are described by general formula 11 2a 25 October 2004 WO
01/81337 2 Het-'~X~-NH   (CH2)n  0 PCT /GB01/01875 In this general-formula,
R' represents either a hydrogen atom or a nitrite group (-C= N)_ . X'
represents a sulphur atom, an oxygen atom, 'a suiphonyl group (-SO2-) or a
methylene  group (CHI). X2 represents either a carbonyl group (>C=O), a
methylene group (CH,,)  or a covalent bond. The variable n can have any
integral value between I and 5. Het  represents an aromatic
nitrogen-containing heterocycle selected from pyridyl, pyridazinyl,
pyrirpidinyl, pyrazinyl,._imidazolyl, pyrazolyl,thiazolyl, isothiazolyl,
oxazolyi, isoxazolyl and  bent fused analogues thereof, such as quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl,  quinazolinyl, quinoxalinyl,
benzimidazolyi, indazolyl,, benzothiazolyl, benzisothiazolyl,  benzoxazolyl
and benzisoxazolyl. ' This heterocycle may optionally. be substituted on
one  or more carbon atoms. Suitable  -substituents-are.lower alkyl,
hydroxy, lower alkyloxy,  amino, lower alkylamino , di(lower alkyl)amino,
fluoro, chloro, bromo, nitro, trifluoromethyl,  cyano,.carboxy and lower
alkyloxycarbonyl 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, tert-butyl,
neopentyl,  



cydohexyl, cyclopentylmethyl, 2-(cyclopropyl)ethyl, -:.
.3,3-dimethylcyclobutyl and  bicycio[3.I.01hexyl.  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
separately or as mixtures, are also considered to be within the scope of
the invention. ..Certain compounds according to general formula'1,
including those in which the Het group  --carries a'bydroxy or amino
substituent, can exist as-taut omers. These tautomers, either includes.
such compounds as single isomers and as mixtures, including race rates.
epimers are included within 'the scope of the invention. Furthermore, the
invention 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  3 25 October 2004 WO
01181337 PCT/GBOI/01875 with pharmaceutically acceptable acids are included
within the scope of the invention.  Examples of suitable acids include
acetic acid, trifluoroacetic acid, citric add, 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 1 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 wduld be an internal addition salt formed between an acidic
group  and the primary amine group of the same molecule, which is also
called a  z*ifterion.  



Insofar as they. are pharmaceutically acceptable, all these salts, are
included within the  scope of the invention. Ina preferred embodiment of
the invention R3 is a nitrite group. Within this embodiment, it  is
preferred that the  stereochemistry of the nitrite group is as shown in
-general formula 2. 2  Het~X`NH  (cH2)R r'\ 2  O GN According to the
standard terminology, this is the S configuration when X' is methylene but
the R configuration when X1 is sulphur, oxygen or sulphonyl. . . In
'another preferred embodiment, the atereochemistry at the centre adjacent
to the primary  amine is the S configuration as shown in general formula
3.'   .. Her., NH  (CH2 t. WO 01/81337 25 October 2004 PCT /GB01/01875
Within this embodiment, it is more preferred that R' should be a nitrile
group, and more  preferred still that it should have the absolute
configuration depicted in general formula 4. X2  Het - NH (I H2)n rl N. 



CN . in another preferred embodiment of the invention, X' is a sulphur atom
or a methylene  group. In another preferred embodiment of the invention, n
is 3 or 4. Particularly preferred compounds within the invention include: .
. (2S)-1-[Ar-(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine2-carboni hlle,
. (2S)-1-[1 -(Pyrazinyl 2-carbonyl)-L lysiny1]pyrrolidine-2-carboniitrile,
(2S)-1-[(2'S)-2 -Amino-4'-(Pyrazinyl-2"-carbonylamino)b
utanoylpyrrolidine-2-carbonitrile,
(4R)-3-[N-(Pyrazinyl-2-carbonyl}-L-lysinyt]thiazolidine-4-carbonifrile,
1-[T-(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine , 3.[N-(2
Chloropyddyt-3-carbonyl)-L--omithinygthiazolidine,
1-[hlO42-Chloropyridyl-3-carbonyl)-L-omithinyUpyrrolidine,  : (2S)-I-[AP-(2
T Chloinpyddyl -3-car bonyl)-L-omithinYI]pyrrohdin e- 2-c arbonitrile,
3-[N0-(Pyrazinyl-2-carbonyl)-L-omifhinyl]thiazoiidine,
3-[Nr45-Cyano-2-pyridyl)-L-1ysinyl]thiazolidine,   25 October 2004 WO
01/81337  PCTIGB01/01875 (2S)-f-
[Ar-(5-Cyano-2-pyridyl)-L-lysinyljpyrrolidine-2-carbonitrile,
-(2S)-9-jAw-(5 Trifluoromethyl-2-pyridyl)-L-omithinyUpyrrolidine-2-
carbon'itrile,  3-[A[ -(2-Quinolinylmethyl)-L-lysiny1]thiazolidine,  , 3.-
Pr-(2-Quinolinylmethyl)-L-omithinyl]Ehiazolidine,
3-[Ar-(2-Quinoxaloyl)-L-lysinyljthiazolidine ,
3-[Alm-(2-Quinoxaloyi)-L-omithinyUthiazotdine ,  (2S)-1-[AW
(2-Quinoxa[oyi)-L-omithinyupyi rolidine-2-carbonitrile , 34AP
(6-Methylpyrazinyl-2-carbonyl-L-orriithiny[jthiazolidine,
3-[Ar-(lsoquinoline-3-carbonyl)--L-omifhinyljthiazolidine , and 3
[Ar-(6-Trifluoromethylnicotinoyl)-L-omithinyl]fhiazolidins . 



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 J or nasal or' pulmonary ..administration, and patches for-''..
transderma[ or transmucosa l (such as buccal) administration.: Examples of
liquid  formulations include solutions and suspensions for intravenous,
subcutaneous or  intramuscular . injection and oral, nasal .or pulmonary
administration. . A particularly. 6 25 October 2004 WO 01/81337
PCT/GBO1/01875  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
alive 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 Ig of active compound.
More preferably, it will  contain between 1mg and 250mg. The composition
will generally include one or more excipients   selected from those that
are  recognised as being pharmaceutically acceptable. Suitable exxcipients
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 7 25 October 2004 WO 01/81337 PCT/GBOI/01875
not limited to, auto-immune and inflammatory diseases such as inflammatory
bowel  disease, and rheumatoid -arthritis, growth  homjone 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 1g  (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. The starting material
will usually be an a,e-diamino acid demrative 5. 7 PGINH . (CH2)n PG' .and
PG 2 are orf#rogonaI" 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.
Derivatives of diamino acids according to.  general formula 5 are
either-items. of commerce, or. are -described in the literature, for all
values of n in the range 1 to 5 and for both the R and the S stereoisome
25 October 2004 WO 01/81337 



PCT/GBOI/01875 For some synthetic strategies, 'it is preferable to start
with an ester of the above diamino  acid, such as the benzyl,  methyl or
tert-butyl ester. The ester will be chosen such that it is  not hydrolysed
by reagents'that  can cleave PG; or PG2, . . Starting from 5,. it is
necessary to elaborate the acid function into the pyrrolidine amide
derivative of the "target molecule, and to elaborate the co-amine function
into the desired  heteroaryl  derivative. The order in which these two
steps are performed is not necessarily  important. Scheme A 1  PG ""NH I.
(CH2) " OH 5 S - 7.  The..diamino  acid derivative 5 can be reacted with a
pyrrplidine derivative 6 to give the  amide 7. Reaction -conditions for
achieving this transformation are  wefi 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 . X'..  However,
for the case where R' is a nitrile group, or where X' is a sulphonyl
group,. It may.  be advantageous to modify the strategy as depicted in
Schemes B ai 7B  9 8g 25 October 2004 



.NH NH  . (CH2)  r l (9H2 6c 7c 9c  In Scheme B, the W. group is introduced
as _ a primary. amide and subsequently  transformed into ' a nitnle  by the
action of a dehydrating agent such as trifluoroacetic  anhydride. An Scheme
C, the X' group is introduced as a thioether and subsequently  transformed
into a sulphon e by the action of an oxidant such as sodium  periodate.
Scherime  D 5D . PCT /GB01/01875 PGm   10 In Scheme D, compound .5D is the
diamino acid derivative 5. after removal .4 the  w- -protecting  group. Y
may represent 0H. ,but. more usually will represent the  pyrrolidine ring
or the O-alkyl group of an ester.. The free amine -group is reacted; with "
a  heteroaryl.  carbonyl chloride to. produce. an amide .11,, which
incorporates -the functionality of the  compounds of the invention wherein
X2 is a carbonyl group.  Heteroaryl carbonyl chlorides  are easily prepared
from, the'- .coirresponding. carboxylic .acids, `which' are well known
.:,compounds.. . The reaction of scheme D is generally applicable to: all
tie'  variations..of the  .-group Het, with the proviso that certain
subsstituents on Het-may require protection Such  groLtp and the
appropriate protection will generally be obvious.to_ those familiar with
the arlr  :.. - -  25 October 2004 WO 01/81337 PMGBOI/01875 When- X2 is a
covalent bond, it may still be possible to obtain -the target functionality
from  the amine 5 by direct reaction with a  heteroaryl chloride or
fluoride. In some cases, the  



heteroaryl chloride or fluoride may not be easily accessible, or may not be
sufficiently  reactive, and it will then be' necessary to use an
attemative route, such as a reductive  amination..  This is illustrated in
Scheme E. Scheme E .12 13 14 Reductive amination is also the method of
choice when X2 is a methylene group. In this  case, there are two options,
as. illustrated in.S cheme F. Scheme F GHO   (GH2)W    PG..., ~ 'Y +
Het^NH2  12 15'. When all the .groups have been elaborated 't ie final
protecting group is removed and the  product is isolated and purified using
standard techniques.  25 October 2004 WO 01/81337. . PCT/GB01 /01875 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 " 



PyBOPe (Benzatriazol-1-yloxy)tiipyrrolidinophosphonium  hexafluorophosphate
PyBroP' Bromotripyrrolidinophosphonium  hexafluorophasphat  TFA
Trifiuoroacetic acid EXAMPLE I
(2S)-I-TN'-(Pyrazinyl-2-carbonyl)-L-ornithinyljpyrrolidine  2-carbonitrile
trifluoroacetate  A. N-(2-Nitrobenzenesulphenyl)-L-proline  L Prorine (25g,
'217mmol) was dissolved in 2M NaOH" (110mL, 220mmol) and dioxan  {120mL). A
solution of 2-nitrobenzenesulphenyl chloride (42g, 222mmol) in dioxan
(6OmL) 'was slowly added at the same time as 2M NaOH.(11OmL, 220mmol):
After 2h at room temperature the  reaction linbdure was poured into water
(500mL) and -the solid 12 25 October 2004 WO 01/81337 PCT/GB01/0187 5
filtered off. The pH of the filtrate was adjusted to pH3 with 2M HCl 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 IV(2-nitrobehzenesulphenyl)-L-prolm e (58.1g, 217mmol,
100%). B. N-(2-Nitrobenzenesulphenyl)-L-praline succinimidyl ester N
(2-Nitrobenzenesulphenyl)-L-proline (57.9g, 2l6mmol) was. dissolved in
CH2CI2IDMF  (9:1, 500mL). - N-Hydroxysucdnimide (37.3g, 324mmo1) 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-proline  



succinimidyl ester (78.9g, 216mmol, 100%). G.
N-(2-Nitrobenzenesulphenyl)-L-prolinamide N-(2
Nitrobenzenesuiphenyl)-L-praline 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 (700mL). The precipitate  was filtered off, washed with water
(200mL), dried over P205 and recrystallised from ethyl  acetatelpet 'ether
to give a . yellow solid identified. as N-(2-nitrobenzenesulphenyl)-L-
prolinamide (49.6g, 185mmol, 86%)' D. (2S)
N-(2-Nitrobenzenesulplhenyl)pyrrolidine -2-carbonitrile  N
(2-Nitrobe'nzenesiulphenyl) -L-prolinamide .(49g, 183mmol)  was . dissolved
in dry  THF(300mL).  The solution was cooled to 0C, triethylamine  (3 6.7g,
367mmo1  was added  followed by the : slow addition of t  ifiuoroacetic
anhydride '(77g, 367mmol) . The pH was  adjusted to pH9 with tnethylamine .
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-
nitrobenzenesuiphenyl)pyrrolidine-2-carbonrtril e (38-9g, I50mmol, 82%):
-13 25 October 2004. WO 01/81337  PCT/GBO1/01875 E.
(2S)-Pyrrolidine-2-carbonitrile hydrochloride
(2S)-N-(2-Nitrobenzenesulpheny)pyrrolidine-2-carbofitrile (38.5g, 149mmol)
was  dissolved in diethyl ether (200mL). 4M HCIIDioxan (150mL, 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 recrystalised from  methanol/diethyl ether
to give a white solid identified as (2S)-pyrrolidine-2-carbonrtrile
hydrochloride (18.9g, 142.5mmol, 96%). 



F. (2S)-'1-jW-(tert-Butyloxycarbonyl]  Afm-(pyrazinyi-2-carbonyl)-
Lwornithinylj- pyrrolidine-2-carboriitrile.  W-(tent
Butyloxycarbony)-Nm-(pyrazinyl-2-carbonyl)-L-omithine  . (2.5g, 7.4mm6l)
was  dissolved in CH2C1 (5OmL). 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 5OmL), sat. NaHCO3 (2 x
50mL), water (2  x SOmL) 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-[W-(fert
butyloxycarbonyl)-AP-(pyraziny[ 2-
carbonyl)-L-omithinyl]pyrrolidine-2-carbonitrile,(2.98g, 7.16mmol, 97%). G.
(2S)-1-(AID-(pyrazinyl 2-carbonyl)-L-ornithinyllpyrrolidine-2-carbonitriie
trifluoroacetate
(2S)-1-[W-ferf-Butyloxycarbonyt-W-(pyrazinyl-2-carbonyl)-L-omithinyQpyrroli
dirie-2-.  carboriitrile (2.8g, 6.7rnmol) was dissolved in trifuoroacetic
acid (5inL). After 1 h at room  temperature the solvent was removed in
vacuo. The residue was purified by preparative  hpic (Vydac C18. 5 to 50%
0.1% TFA/acetonitrile into 0.1% TFAlwater over 40min: at  3mUmin). -
Fractions containing the, product were lyophilised to give a colourless oil
identified
(2SYl-JAr-(pyr'azinyl-2-carbonyD-L-omithinyQpyrrolidine-2-carbonitrile
-trifluoroacetate (1.5g, 3.48mmol, 52%).  14 25 October 2004 WO 01/81337 .
PCT/GB01J01875  ' EXAMPLE 2 



(2S)-1-)N-Pyraz . inyl-2-carbonyl)-L-IysinyIJpyrrolidine -2-carbonitrile
trifluoroacetate  A. (W-(ferf-Butyloxycarbonyi)-N -(9
ffluorenylmethyloxycarbonyl)-L-lysinyl)-L- prolinamide
-AP-(fert-Butyloxycarbonyl)-AP (9-f luorenylmethyloxycarbonyl)-L-lysine
(5g,  10.7mmbl) was  dissolved in CH2Cl2  (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 50mL) , 'sat.  NaHCO3 (2 x  50mL), water (2 x  50mL) and brine
(1 x 50mL- ),  dried (Na2SO4) and evaporated in vacua.. The residue was
purified by flash  chromatography (eluant 2% methanol,' 98% chloroform) to
give a colourless oil identified  as (IV (tent butyloxycarbonyl) -W-(9-
fluorenylmethyloxycarbonyl)-L-lysinyl)-L-prolinamide  (4.05g, 7.2mmol,
67%). . B. (2S)4 -(N`-(fart-
Butyloxycarb-onyl)-N'-(9-fluorenylmetbylo)ycarbonyl)-L-lysinyl)
pyrrolidine-2-carbonitril e (AP-(ferf Butyloxycarbonyl)-
Nr-(9-fluorenylmethyloxycarbonyl)-L-lysinyl)-L prolinamide  (3.95g,
7.02mmol) was dissolved in dry THE  (100niL): . The solution was cooled' to
0C,  triethylamine (1.4g.. 1.4mmoD was added .followed by the slow addition
of t rifluoroacefic  anhydride. (2-97g, 14.1mmol). 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
50mL), dried (NazSO4) and evaporated in vacuo to give an orange  oil. The
residue.was_punfed  by flash chromatography ( eluant. 60% pet ether, 40%
ethyl  acetate)  to . give a colourless. oil identified. as - (
2S)-'1-(W-(tart  butyloxyi  arbonyl)-llf- (9~  fluorenyimethyloxycarbonyl
)-L-lysinyl)pyn-olidine-2-carbonibile (3.3g, 6.11 mmol, 87%). 15 25 October
2004 WO 01/81337 PCT/GB01/01875  



C. (2S)-9-(N`-(terf -utyloxycarbonyl)-L-lysinyl)pyrroldine -2-Carboni pile
(2S)-i-(W-(tent-Butyloxycarbonyl) -N-(9 f
dorenylmethyloxycarbonyl)-t_-lysinyl)pyrrolidine-   2-t rbonitrile (3.1g,
5.7mmol ) was dissolved in THF. (8OmL). Diethylamine (2OmL)  was  added..
After 2h at room temperature the solvent was removed in vacua.: The residue
.was purified 'by flash chromatography (eluant 90% chloroform, 7% methanol,
3%  triethylamine) to give a colourless oil .identified as (2S)-1-(N -
(teit-butyloxycarbonyi)-L- lysinyl)pyrrolidine-2-carbonitrile (1.63g,
5.O3mmol, 89%). D. (2S)-1-(Af -(fert-Butyloxycarbonyl)
W-(pyrazinyi-2-carbonyl)-L-tysinyl)pyrrolidine- -2-carbon`rtrile .
(2S)-1-(W-(tent-Butyloxycarbonyl)-L lysiny4pyrralidine-2-carbonirile
(100mg,. 0.31mmol)  was dissolved in CH2CI2!DMF (9:1, 20mL).... To this
solution at ' 0C was added.  1-hydroxybenzotriazole ' hydrate (84mg,
0.62mmol), -water-soluble carbodnmide ..(76mg,  10.38mmol),
2-pyrazinecarboxylic acid. (43mg, 0.35mmol) and' triethylamine (65mg,
0,65rnmol). 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 2OmL), 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-(AF (ter)
butyloxycarbonyl)-AP-(pyrazinyl-2-carbonyl)-L lysinyl)pyrrolidine-2
carbonitrile (124mg, 0.29mmol, 93%). :-. E.
(2S)-1-[AP-(Pyrazinyl-2-carbonyl)-L- lysinyllpyrrolidine-2-carbonrtriile
trifluoroacetate  (2S)-1-(NP-(tert-Buiyloxycarbonyl )-AP4pyrazinyl
2-carbonyl)-L-lysinyl)pyrrolidine-2-. .  carbonrtnle (110mg, 026mmol )
was.dissolved in  tnfluoroacetic acid (5mL)....After I h at m temperature
the solvent was removed in vacua. The residue was purified, by
--preparative 'hplc  (Vydac 'C18, 5. to 50% 0.1%.  TFAlacetoniitrile into
0.1% TFAlwater over  40min:at 3mL/min) . - Fractions containing the-product
were lyophilised to give a colourless 



il. :identified as
(2S)-1-(N-(pyrazinyl-2-carbonyl}L-lysnyf)pyrrolidine-2-carbon'rtrile
arifluoroacetate.-.(66ni  25 October 2004 WO 01/81337  PCTIGB01I0187s .
EXAMPLE 3. (4R)-3-[Nal-(Pyrazinyi-2-carbonyl)-L4ysiinyilthiazolidine  4-
carbonitrile trifluoroacetate O A.
(4R)-34terf-B4oxycarbooyl)thiazolidine-4-carboxamide.
(4R)-3-(tent-Butyloxycarbonyl)thiazolidine -4-carboxylic. acid
(12.5g,54.1mmol) was  dissolved in CH2Clz  /DMF (9:1, 150mL) . To this.
-solution ' at .0C was added  1-hydroxybenzotdazole  hydrate (14.6g,
108mmol ) and water-soluble  carbodiimide ( 13.Og,  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 KHS04  (2 x  100mL), sat
NaHCO3 '  (2 x 100mL), water (2 x 100mL)  and brine (1 x 1 OOmL) , 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-(tent
butyloxycarbonyl)thiazolidine-4-carboxamid e (8.9g,  38.4mmol, 71%). B.
(4R)-Thiazolidine-4-carboxamide  hydrochloride (4S)-3-(tert
Butyloxycarbonyl)thiazof :dine-4-carboxamide (8.6g, 37.1 mmol) was
dissolved  in 4M ,HClIdiox'an (5OmL). 'After 1 h at room temperature the
solvent was. evaporated in  vacuo to give a white solid 'identified as-
(4R)-thiazolidine  rboxamide  hydrochloride . (6.2g, 36 8mmol, 99%). C.
(4R)-3-[N`-(ferf Buijrloxycarbonylj-W
-(9-fluorenylmethyloxycartionylj-L-lysinyl]- thiazolidine-4-carboxamide
1V- (fert-Butyloxycarbonyi)-Ar-(9-fluorenylmethyloxycarbafyl )-L4ysine (5g,
1 0.7mmol) was  



dissolved in' CH2C12- (100mL).  This -solution was . cooled, to 0C; (
4R)-thiazolidine4- carboxamide hydrochloride. (1.78g,  11.7mmol) and
PyBOP! (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 KHS04 (2 x  5OmL), -sat,  NaHCO3 (2 x 5
0mL), water.(2 17 25 October 2004  WO 01181337 PCT/GB01/01875 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 (eluan t 2%
methanol, 98% chloroform)  to give a colourless oil - identified, as
(4R)-3-[N -(terf-butyloxycarbonyi)4  -(9- fluorenylmethyloxycarbonyl)-L
tysinyi]thiazolidin e-4-carboxamide (2.81g, 4.8mmol, 44%). D.
(4R)-3-(W-(ferf-Butyloxycarbonyi)-W-(9fiuorer>.ylmethyloxycarbonyl)-L-lysin
yU-- thiazolidine-4-carbonitrile
(4R)-3-[W-(ferfButyloxycarbonyl)-Ar-(9-fluorenyimethyloxycarbonyl)-L-lysiny
t)thiazolidine- 4-carboxamide (2.7g, 4.7 mmol) was dissolved in dry THE
(100mL) he slow addition of  trifluoroacetic anhydride (2.0g, 9.5mmol).
The pH was adjusted to pH9 with  triethylamine.  After 30min the reaction
mixture was diluted with ethyl acetate (1 OOmL), . 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-[N-(tent-butyloxycarboriyt) .f (r)-(9 f
uorenylmethyloxycarbonyi)-L-lysinyljthiazolidine-4-carbonitril e (2.14g,
3.81  mmol, .82l0). E. (4R)-3-[Nr-(ferf Butyloxycarbonyl)-L-lysinyI]
thiazolidine-4carbonitrile .  (4R)-3-[N -(tent
Butyloxycarbonyl)-Ar-(9-fluorenylmethyloxycarbonyl} L-lysinyl]thiazoiidine-
4-carboniitrile (1:9g, 3Ammol) was dissolved in THF.  (40mL).
Diethylamine (10mL) was  added. After 2h at room temperature the solvent
was removed in vacua. The residue'  was purified by flash chromatography
(eluant '90% . chloroform, 7% methanol, 3%,  triethylamine) to. give a
colourless oil identified as (4R)-3- AP- (fert  butyloxyearbonyl)-L-.
lysinyljthiazolldine -4-carbonitrile (863mg, 2.5mmol,   75%). 



F. (4R)-3-[N-(ferf-Butyloxycarb
onyl)-llt-(pyraziriyI-2-carbonyl)-L-lysinyl)thiazolidine-  4-carbonitrile (
4R)-3iAr-(terf-Butyioxycarbonyl)-L-lysinyl]thiazolidine'4-carbonitrile
:..(100mg, . ,'.Q29mmol) ,::.;  was dissolved in CH2CI2 (2OmL)..  To this
solution at 0C 2  pyrazinecarboxylic acid (43mg, '0  35mmol) and PyBOP(r)
(170mg , 0.33mmol  were added -and the pH was' adjusted to pH9.  with
triethylamine. After  18hat 0C to room temperature the solvent. was
removedin  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 ' r esidue,.was purified by-flash'  chromatography (eluant 2%
methanol, 98% chloroform) to give a colourless oil identified  - 18 25
October 2004 WO 01/81337 PCT/GB01101875  as (4R)-3- [Al
-(tart-butyioxycarbonyi)-N-(pyrazinyl  -2-carbonyl)-L-lysinyllthiazolidine
-Q- carbonitrile (112mg, 0.25mmol, 86%). G. (4R)-3-[Nm-(Pyrazinyl
2-carbonyl)-L-l ysinyf1thiazolidine-4-carbonitrile  trifluaroacetate
(4R)-3-[ P-(fert-Butyloxycarbonyl)
-AP-(pyrazinyl-2-carbonyl)-L-lysinyl]thiazolidine4- carbonitrile (110mg,
0.26mmol) was dissolved in trifluoroacetic acid (5mL). After I h at  .room
temperature the solvent was removed. in vacua . The residue was purified by
preparative hplc (Vydac C18, 5 to 50% 0.1% .  TFAfacetoniitrile into 0.1%
TFAiwater over'  40min at 3mLmin) . . Fractions containing the product were
lyophilised to give a colourless  oil identified as
(4R)-3-(N-(pyrazinyh2-carbonyl}-L-l ysinyl]fhiazolidine.l-carbonitrile
trifluoroacetate (57mg).  [M+H]+ = 349.1 EXAMPLE 4 I -[A -(PyrazinyI
2-carbonyl)-L-omithinyl]Pyrrolidine trifluoroacetate 



A.1-[N-(Benzyloxycarbonyl)-Na-(tertt-butyloxycarbonyl)-L-ornithrnyl]pyrroli
dine   Ar-(Benzyloxycarbono)-WqPert-butylozycarbbnyl)-L-omithine (5.49g,
15mmol) was  dissolved in  CH2CI2: 1DMF (9: 1, . 1 OOmL}. To this-
'solution -at 0C "Was-added,  1- hydroxybenzotriazole- 'hydrate : (3:37g,
22mmol),  water soluble  carbodilmide (3.46g,  18mmol),  pyrrblidine (128g
' l8mmol)  .and  tnethylamine (200rhg;  2 0mmol).: 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  50mL), , sat.  NaHGO3' (2 x 50mL), water (2 x :50mL ) and
brine (1 x 50mL),  dried' ( Na2SO4) and  evaporated in vacua. The residue
.was , purified by flash chromatography ( eluant. 90%  WO 01/81337 25
October 2004   PCT/GB0T/41875 ethyl acetate, 10% pet. ether) to give a
'colourless oil identified as 1-[M'-
(benzytoxycarbonyl}-Na-(tart-butyloxycarborryl )-L-omithinyl]pyrrolidine J
5.15g,  12.3mmol,  82%): B. I -[N`-(tert-Butyloxycarbonyl)-L-omithinyi j
pyrrolidin e  1-[Ar-(Benzyloxycarbonyl)-N"-(tent-butyloxycarbony
l)-L-omithinyl]pymolidirfe (2.15g,  5.1.3mmol) 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 (SOmL).  The
combined filtrates were evaporated in vacuo  to give an off white solid
identified as 1  [W-(fart-butyloxycarbonyl)-L-omi t myl]pyrrolidin e
(1.35g, 4 .74mmol, 94%). C..I=[N"-
(fart-Butyioxycartbonyl)-N-(pyrazinyl-2-carbonyl)-L- omithinyl] pyrrolidine
i-[ -(terf-Butyloxycarbony[)-L-ornithinyl]pyrrolidin e (100mg,  0.35mmol)
was dissolved in  CH2Cl2 (20mL). To this solution at 0C were added
PyBroP(r) (195m ' 0.4mmol), .2- .  -pyrazinecarboxylic  acid (50mg.
0.4mmol)' and  triethylarimine (100mg, 1.Ommol). After 18h  0.00C to room
temperature the solvent was' removed in vacuo and the residue was taken -
'up in ethyl acetate (7OmL). The solution was washed with 03M KHSO4 (2 x
2OmL), sat.  NaHCO3 (2 x 20mL), water. (2 'x 20mL) and - brine (I x 2OmL),
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 1-[i P-(fert- butyloxycarbonyl)-Nr-(pyrazinyl-2-c:arbonylj-L-
omithinyl]pyrrolidine (90mg, 0.25mmol,  -66%). D. I
-[Nm-(Pyrazinyl-2-carbonyl)-L- omithinyl]pyrrolidine  trifluoroacetate
1-j111~-(fart Butyloxycarbonyl)-1V~-(pyrazinyl-2-carbonyl)-L-
omithinyljpyrrolidine (90mg, _  0.23mrnol)  was dissolved in 4M HCVdioxan
(I5mL)_  '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% TFAlwater over  40min. at  3mUmin).
Fractions  containing the product were lyophilised. to - give. a
..colourless oil, identified: as 1-[W  ;(PYraonyl-2-carbonyl)-
L-omithinyljpyrrolidinetriluoroacetate  (51mg).. 25 October 2004 WO
01181337 PCT /GBOi/01875 EXAMPLE 5
3-pr-(Pyrazihyl-2-carbonyl}-L-omithinylthiazolidine  trifluoroacetate N p'
1 A. 3-[ r-(terf-Butyloxycarbonyl)-Nm-(9  fluoreny[methyloxycarbohyl)-L -
ornithinylltliiazolidine  N`-(tent-Butyloxycarbonyl) -A
-(9-fluorenyimethyloxycarbony l}-L=omithine (2.73g, 6mmol)  was dissolved
in CH2Cl2  -1DMF  (9:1, 100mL).  . To this solution at 0C were added
9-hydroxybenzotriazol e hydrate (1.53g, 10mmol) , water-soluble
carbodimide (1.34g,  7mmoq,'thiazolidine  (1.28g,  18mmol) and
triethylamine  (80mg,  8mmol) . After l8h 'at 0C  to room temperature the
solvent was removed in  vacuo and the residue was taken up * in  ethyl
acetate (100mL).  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
(etuant 75%a  ethyl acetate, 25% pet. ether) to give a white solid
identified as 3-[IVY-(terf  butyloxycarbonyl)-AP-(9-
fluorenylmethytoxycarbonyl)-L-omithinyl]thiazolidine ..(2.55g,  4.85mmol,
81%). B.3-[W-(teif-Batyloxycarbonyl)-L-omithnyl]thiazolidine  3Jt P-(ter-
Butyloxycarbonyl)-Ar-(9-fl uorenylmethyloxycarbonyl)
L-omithinyl}thiazolidine (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-(terf-butyloxycarbonyl)-L
omidtinyl]thiazolidine  (530mg,1.67mmo! , 78%). =
C.3-[N-(ferf-Bufyloxycarbonyl)-N  - (pyrazinyl 2
-cartionyl)-L-ornithinyt]thiazolidine  3-[M (tert-Butyloxycarbonyl)-L-o
mithinyl]thiazolidine (80mg,  0.27mmol) was dissolved in  CH2CI2  (20mL) .
To this solution at 0C were added PyBroP - ( 146mg,  0.3mmol), 21 25
October 2004 WO 01/81337  PCT/GBO110187:5 2-pyrazinecarboxylic acid (37mg,
0.3mm1) _and triethylamine  (90mg,  0.9mmoi). 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
2OmL), sat NaHCO3 (2 x 20mL), water (2 x 20mL)  and. brine (1 x  20mL),
dried  ( Na2SQ4) and   evaporated in vacua. The residue was purified
by.flash chromatography (eluant 3%  methanol, 97% chloroform) to give a
sticky white' solid identified as 3- ! P-(test
butyloxycarbonyl)-Nm-(pyrazinyl -2-carbonyl)-L-omithinyljthiazolidine (
45mg,  0.11mmol,  41 D. 3-[N-(Pyrazinyt  2-carbonyl)-L-
ornithinylJthiazolidine  tiifluoroacetate  344-(felt-Butyloxycarbon
yl)-Ar-(pyrazinyl-2-carbonyl)-[ - omithinyWiazolidine . . (45mg,  



O.11 mmol) was dissolved in 4M  HCI/dioxan (1.OmL). After 45min at room
temperature the  solvent was removed in vacua. The residue was- purified by
preparative hplc (Vydac' C18,  510.50% 0.1% TFA/acetonitrile  into 0.1%
TFAhVater over 40min at 3mLlmin). 'Fractions,  containing the product  were
- lyophilised 'to, give a  colouriess oil identified .as 3-[N=  (pyrazinyl
2-carbonyl)-L- 0rnithinyl]tiiiazolidine trifluaroac state (14mg). [M+H]+
=31 0.0 EXAMPLE 6 (2S)-1-[I
fm-(2-Chloropyridyl-3-carbonyl)-L-ornithinyl]pyrrolidine-2-carbonitrile
trifiuoroacetate  A.
(2S)-1-(N`-(tertButyloxycarbenyl)-L-ornithyI)pyrrolidine-2-carbonitriie
(2S}-1-(P-(tort Butyloxycarbonyl)-L-omithyl)pyrrofidine-2-carbonitiile was
-prepared by the method described for the lysine derivative in  Example.2.
22 25 October 2004 WO 01181337 PCT/GBOi/0187 5 B.
(2S)-1=(AP-(tert-Butyloxycarbonyl)-N
-(2-chloropyridyl-3-carbonyl)-L-ornithyl) - pyrrolidine-2-carbon itrile
(2S)-1-(N`-(tert-Bukylo)ycarbonyl)-L-omithyi)pyrrolidine-2-carbonitrile
(80mg,  026 mmot)  was dissolved in CH2C12  (20mL) . 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 vacuo and the residue was taken up in ethyl  acetate
(7OmL) . The solution was washed with 02M  KHSO4 (2 x 2 0mL), sat.  NaHCO3
.(2  x 20rnL), water (2 x 2OmL)  and brine (I x  20mL), dried ( Na2SO4) and
evaporated in vacua  The residue was purified by flash chromatography
(eluant: 95% ethyl acetate,- 5% pet  ether) to give a colourless oil
identified as (2S)-9-(11F- (fert-butyloxycarbonyl)-Ar-(2- 



chloropyridyl-3-carbonyl)-L-omithyl)pyrrolidine-2-carbonitril e (60mg.
0.14mmol, 53%).
C..(2S)-I-[Afm-(2-Chloropyridyl-3-carbonyl)-L-ornithinyljpyrrolidine-2-carb
onitrile ..  trifluoroacetate (2S)-1-[AP-(fert Butyloxycarbonyl)-Ar.
(2-chipropyddyl-3-carbonyl)-L-.omithinylpyrrolidine-2- carboniitrile (60mg,
'0.14mmol) was dissolved in trifluoroacefic acid (5m*L). After 1 h at  room
temperature the solvent was removed in vacuo: The residue was purified by
preparative hplc (Vyda c C18, 5 to 50% 0.1%  TFAlacetonitrile into 0.1-/o
TFAlwater over  40min at 3mLlmin). Fractions containing the product were
lyophilised to give a white solid  identified as (2S)-1-
[NW-(2-chloropyridyl-3-carbonyl)-L-omithinyl]pyrrolidine-2-carbonitrile
trifluoroacetate (52mg). [M+H]* = 350.1 EXAMPLE 7  I -[11f
-(2-Chloropyridyl-3-carbonyl)-L- ornithinyl)pyrrolidine hydrochloride  25
October 2004 NO 01/81337 PCT /GBOI/01875 .A.1-(N -
(terf-ButyloxycarbonyI)-lVr-(2-chloropyridyl-3-carbonyl)-L-omhfiyl)-
pyrrolidine  1-(N`-(ter- Butyloxycarbonyl)-L- omithyl)pyrrolidine ( 20mg,
0.069mmol). was dissolved in  'CH2Cl2  (5mL).  To this solution was' added
2= chloropyridine-3-carbonyl chloride  (14mg,  0.076mmol)  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
( 70mL).  The solution was washed with 0.3M KHSO4   (2 x  20mL),rsat,
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:  10%0 methanol, -90%  dichloromethane).to give a
colourless oil identified as 1- (!1-(tert butyloxyearbonyl
~W-(2-chloropyridyl-3-carbonyl)-L. omithyl)pyrrolidine  (19mg  0.045mmo l,
630/9). 



B.1-[IVY-(2.Chloropyridyl-3-carbonyl)-L -orn  ithinyl]pyrrolid ine
hydrochloride  1-[AP-(ter-B"tyloxycarbonyl)-N-(2-chloro
pyridyl-3-carbonyl)-L-omi#hinYl]PYrrofidine (19mg,  0.O45mmol)  was
dissolved in 4M HCildioxan (10mL).  After 4 5min at. room temperature  the
solvent was removed in vacuo to give a white solid   identified.as
1-[AP..(2-chloropyridyl- 3-carbonyl)-L- omithinyl)pyrrolidine hydrochloride
(15mg) .. [M+H]+ = 325.1 EXAMPLE 8 3 jW-(2-Chloropyridy
3-carbonyl)-L-ornithinyo  hiazoiidine hydrochloride  A. 3-(Na'-(tert
Butyloxycarbonyi )-N'-(2-chloropyndyi-3-carbonyl)-L-ornithyl) thiazolidine
3-(AP-(tent-Butyloxycarbony l)-L-omithyl)thiazolidine ( 136mg,  0.45mmol)
was dissolved,' in  CH2CI2  (10mL ). To this solution was added 2-
hloropyridine-3-carbonyl chloride  (88mg, 25 October 2004 WO 01/81337'
PCT/GBOI/01875 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  (7OmL).  The solution was washed
with 0.3M KHSO4 ' (2 x 20mL) , sat..NaHCO3  (2 x  20mL), water (2  x20mL) .
and brine (1 x 20rnL),  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-(! (ter-
butyloxycarbonyl)-AP--(2-chloropyiidyl-3-carbonyl)- L-omithyl)thiazolidine
(30mg  0.068mmol,  15%). B. 3- N -(2-Chloropyridyl-3
-carbonyl)-L-ornithinyU thiazolidine hydrochloride  3-IN--(ten t
Butyloxycarbonyf)-A r-(2-chloropyridyl-3-carbonyl)-L-omithinygthiazolidine
(30mg, 0.068mmol)   was dissolved in 4M  HClldioxan  (10mL). After  45min
at room  temperature the solvent was removed in vacuo to. give a white
solid, identified as 14N'-(2-.
chloropyridyl-3.carbonyl)-t...omithinyl)thiazolidine  hydrochloride
(25mg). jM+Hr = 342.1 



EXAMPLE 9 3-LA -(5-Gyano-2-pyridyl)-L-lysinylthiazolidine  hydrochloride A.
3-(N'-(terf-Butyloxycarbonyi)lysinyl)thiazolidine  3-(IV'qferf
Botyloxycarbonyl)lysinyl)thiazoiidine  was prepared in two steps following
the method described for the corresponding omithine  derivative in aampl e
5.   B. 3-[W-(terf-Butyloxycarbonyl) -N -(5-cyano-2-pyridyl)-L-
Iysinyl]trhiazolidine 3-(AF-(tent-Butyloxycarbonyl)lysinyl)thiazolidine
(52mg ,  0.165mmol).was. dissolved in DMF  (10mL). 6-Chloronicotinonitrile
(22.8mg,  0.l65mmol ) and potassium carbonate ( 45.8mg, .25 25 October 2004
WO 01/81337 PCT /GB01101875 'O.3mmol)  were added. The reaction mixture was
stirred at 70C 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- [llla ( tent-
butyloxycarbonyl)- AP-(5-cyario-2-pyridyl)) -L- lysinyl]thiazolidine (30mg
, 0.O67mmol , 43%). C. 3-[N'-(5-Cyano 2-pyridyl)-L-lysinyl  hiazolidine
hydrochloride 34N` (tert  Butyloxycarbonyl)-AP-(5-cyan
o-2-pyridyl))-L-lysinyUthiazolidine ( 30mg,  0.067mmol ) was -dissolved in
4M  HClldioxan (20mL).  - After 1 hour at room temperature the solvent was.
removed in vacuo  -to give a white solid identified as -3-fA  --(5-
cyano-2- pyridyi))-L-lysinyl]thiazolidine  hydrochloride  (24mg,
0.067mmol, 100%). [M+H]+ = 348.2 EXAMPLE 1 0 (2S)-1-lir-(5- yano-2-pyridy
l)-L-iysinyl]pyrrolidine-2-carbonitrile  trifluoroacetate A. (2S)-9-[!Va-
(fort-Bufyioxycarbony!)N-(5-cyano  2-pyridyQ-L-lysinyl]pyrrol1d1ne-2
carbonitrile  (2S)-I-(AF-(terf-
Butyloxycarbonyl)lysinyl)pyrrolidine-2-carbonitrile.  (150mg,  0.46mmol)
was  



dissolved in DMF  (1 OmL).  6--Chloronicotinonitnl e ,_-(70mg,'  0.51 mmol)
and potassium  carbonate (130mg;O.94mmol ) were added. The. reaction
mixture was stirred at 70C .for. IS hours. and the solvent removed in
"vacuo. - The:- residue was - purified by flash .chromatography (eluant:
-97% chloroform, 3% :methanol) to give a colourless oil. identified  as
'(2S)-1-[AP-(teat-butyloxycarbonyl )-M' (5-cyano
2-pyndyl))-L--lysiny(]pyrrolidine-2 carbonthile  (71mg , 0.l7mmo l, 37%).
4 WO 01/51337 25 October 2004 PCT/ GB01101875 B. (2S)-1-[W-(5.Cyano
2-pyridyl)-L-iysinyl]pyrrolidine-.2-carbonitrile  trifluoroacetate
(2S)-1-jllf`-(fert-Butyloxycarbonyt)-N-(5-cyan-2-pyridyl))-L- lysir
ygpyrrolidine-2-   carbonitrile  (71mg,  0.17mmol ) was dissolved in 4M
HClldioxan (20mL). . After 1 hour at  .room temperature the solvent was
removed in vacuo to give a* white solid identified as
(2S)-1-[Af-(5-cyano-2-pyddyl))-L-lysinyljpyrrolidin e-2-carbonitrile
-hydrochloride  (62rrig,  0.17mmol,  100%). [M+Hr = 327.1 EXAMPLE 11
(2S)-1-[ -(5 Trirfluoromethy l 2-pyridy  f -L-omlthinyUpyrrolidine  2-
carbon'jtrile  trifluoroacetate  .A. (2S)-l-(N`-(fert Butyloxycarbonyl -I
(5- trifuoromethyl-2-pyridyl)-L-ornithiny1J-  itnle   pyrrolidine-2-carbon
(2S)-1-{N .(fert . Butyloxycarlwnyl)omithinyopyrrolidineo   2 carbonWile (
140mg,  0:45mmol)  was dissolved in DMF (10mL).  2-Chloro-54trifluoro
methyl)pyridine (90mg,  0:49mmol) and  potassium carbonate
(130mg,O.92mmol')  were added.." The reaction. mixture was stirred at  70C
for. 18 hours and the solvent - removed in '  vacuo. '.- The ,residue was
purified by flash. 



'.:'chromatography (eluant 97% chloroform. ' 3 % methanol) to give a
.colourless oil identified....  as (2S)-1-[N`-(teri
butyloxycarbonyl)-Nm-(5-t rifluoromethyl-2-pyndyl))-L-omithinyl)
pyolidine-2-carbonitrile  (58mg , O i 3mmol , 28%0).:  25 October 2004 WO
01/81337  FCT/GBOI/01875 B. (2S)-1-[Nm-(5  Trifluoromethyl-2-pyridyl))-L -
o rnitfiinylapyrrolidine-2-carbonifri[e  trifluoroacetate (2S)-1-[W (tert
Butyloxycarbonyl )-[Ar
(5-tri#luoromethyl-2-pyridyl)-L-omithinyUpyrrolidine- 2-carbonitriie' (58mg
, 13mmol)  was -dissolved in 4M  HCVdioxan (2OmL)_ ' After 1 hour at  room
temperature the solvent was removed in  vacuo. to give a white solid
identified as  (2S)-1 -[t P (5-tri  luoromethyl-2-pyridyl))
-L-omithinyTJpyROlidine-2-carbonifrile hydrochloride  . (51 mg, O.13mmol,
100%).. 1M+-I)+ = 356.2 EXAMPLE 12 ...:.. . 3-IN-(2-Quinolinylmethy[)-L
lysinyl]thiazolidine.hydrochloride .A. 3-[W-(ter f B utyloxycarbonyl)
N-(2-quirollnyimefhyl)-L-lysinyl)thiazolidine 3-[N?
(terf-ButyloxycarbanyolysinyUffiiazolidine (100mg, 0.32mmol) was dissolved
in  methanol (1OmL).:  2-Quinolinecarboxaldehyde  ( 61mg,  0.39mmol) was
added. ; .After 't   hour sodium acetoxybcarohyd6de.(138mg,   0.65mmol) was
added. The reaction r i xhire  was stirred at room temperature. for 18.
hours and the. solvent removed in  vacuo: The  residue was purified by_flas
h chromatography  (eluant: 93% chloroform, 7% methanol) to give a
colourless oil identified as 3-[N'-(ter-  butyloxycarbonyl}-1
P-(2-quinoliny[methyl) - LL  iysiriytJthiazolidine,(38mg,0.083mmoI   26%).



B.3-[1Vr-(2-Qutnoiiiiylmethyl)  L- lysinyljthiazolidine,hydrochloride'
3-[N"-(fern Butyloxycaibony [
N-{2-cluinolinylmethy-l)-L-lysinyi]thiazolidine (38mg,  0.083mmol)  was
dissolved in 4M'  HCIldioxan (20m4  After'1 hour at room temperature'.  the
solvent ..was removed in =' vacuo to. give a white solid identified as
3-[N-(2- quinolinylmethyl)-L-lysinyilthiazolidine  hydrochloride (31 mg,
0.O78mmol, 94%).   t WO  01/81337 [M+H]{ = 358.2 EXAMPLE 13
3-jlP-(2-QuinoIinyimethy l)-L-omithinyI]thiazotidine hydrochloride 25
October 2004  PCT/GB01/01875 A. 3-[N-(tart
Butyloxycarbonyi}-N`-(2-qu(nolinylmefyl)-L-ornithinylafhiazo(idine
3-[W-(,tert- Butyloxycarbonyl)omithinyl iazolidine  (98mg,  0.33mmol) was .
dissolved in.  methanol  (10mL). 2-Quinolinecarboxaldehyde (52mg , .
0.33mmol) was added. After 1  -hour sodium acetoxyborohydride  (119mg ,
0.56mmol ) was added. The reaction mixture  was stirred at room temperature
for. 18 hours and the., solvent. removed in vacuo. The  -residue was
purified by flash chromatography (eluart t. 93% chloroform, 7% methanol) to
give a colourless oil identified as  3-[N-(tent- butyloxycarbonyl)-11"-(2
quinolinylmethylj-L  omithinyljthiazolidine . (45mg, 0.1Ommo , 36%). B.
3-[W-(2-QuinolinyImethyl)- L-ornithinyUthiazolidine hydrochloride 3-(AP
(tent-Butyloxycarbon yl)-N(r)-(2-quinolinylmethyl)-L-omithinyl]thiazolidine
(45mg,  



-0.Immol)  was dissolved in 4M  HCUdioxan  (20mL). After 1 hour at room
temperature the  solvent was removed in vacua to give a white solid
identified as 3-(IIP - (2- quinolinyimethyl)-. L.-amithinyl]thiazolidine
hydrochloride  (38mg,  0.098mmol, 98%). 25 October 2004 WO 01/81337 .
EXAMPLE 14 3-[III -(2-Quinoxaloyl)- L-lysiny11  hiazolidine  hydrochloride
PCTIGBOV01875 A. 3-[W-(few Butyloxycarbonyl)-N
-(2-quinoxaloyl)-L-lysiinytJthiazolidine
3-(N'-(fe-t-Butyloxycarbonyi)lysinyU hiazolidine (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 vacuo.
The 'residue was purified by. flash chromatography  (eluant: 99.5%
chloroform, 0.5% methanol) to give a colourless oil identified as 3-[Nx
(tert- butylo)'cycarbonyl)-N (2-quinoxaloyl)-L-lysinygthiazofidine 040mg,
0.29Gmmol, 74%). B. 3-[ -(2-Quinoxaloyl)-L-lysinyl)thiazolidine
hydrochloride 3-[
-(teff-Butyloxycarbonyt)-N-(2-quinoxaloyl)-L-lysinyl)thiazolidine   (140mg,
0:296mmol)  was dissolved in 4M HClIdioxan . (20mL) , After 1 hour at room
temperature, the solvent  was removed in vacuo. to give a white solid
identified as  3-[Ar-(2-quinoxaloyl)-L lysinyl}thiazolidine  hydrochloride
(128mg , 0.296mmol , 100%). The Examples set out in'the following Tables
Were prepared by analogous methods to the.. 25 October 2004 W0 0]!81337
TABLE 1-- Examples 15 - 36  Het PCT/ GB01/01875 ExampleHetX'ExampleHetX'
15CHZ26.CH2 16N 



S27oCH2 J i 17CyCH228CI NCH2 18NCH229CF3CH2 19 .CI N CI= CH230NC iN;CH2 Y,
20CHI31CF3. . CH2 .21.NCH232CH2 22CICH233j fCHZ. 31 25 October 2004 . WO
01/81337 PCT/GB01101875  ExampleHetExampleHetX' 23CICH234I . -CH2 N 24CFg
ICH235ICHz 25I jCH236CH2  TABLE 2 - Examples 37 -- 68 Het' . `NH Example 37
38 '39 Het CH2 CH2 



Example .48. . 50 . . Het X' CH2 CH2 CH2 i WO 01/81337 25 October 2004
PCTIGBOll01875 ExampleHetX1ExampleHetX' 40CH251CF3  C[CH2 C1 N CF  41II .
CH252NC NCft .N . NCH2.53 .N -CH2 .42.j CF3' 43CH254 .`CH2  44N C1CH235N
CHz ~ ~. 



45C1 CH256CHz N 46cF3 ~ CH2.57. CH2 / 47.N'CHz:58CH2  33 25 October 2004 WO
01/81337 TABLE 3 - Examples 59 - 91  Het Example 69. . 60 61 62 63 64 65 66
Het CH2 S. Example . 76, 77 78 



79 80 1 81 82 .83 34 Het Ci cI3 PCT /GB01101875 s S S 25 October 2004 WO
01/81337 PCT/G80110187 5 ExampleHetX'ExampleHetX' 67N `S84S 68HOS85S
69HO86N S ~ 70q ' S87 .S C1 7188Ns 72CF3S89(N~ COZHS . 73MeO. . OMeS. 90 -
. ,CI CF6 . 



CI N 74.C,CHz--9tCCH2 ., 75- ' S 25 October 2004. WO 03/81337 TABLE 4 -
Examples 92 -115 Het- `NH Example 92 93 94 95 96 .97 98 Het S C S Example
104 105 106 .107 108 Het.  PCT/GB01/01875 S S 



25 October 2004 : WO 01/81337 PCT/GB0110I87 S . ExampleHetXiExampleHetX'
99C1S717S 100NS112S ~.~  101N C02H S7'13S H .102GS114NS 103GS115NS TABLE 5
- Examples 116 --120 `' Example.:Het -X'ExampleNetX' CN.CN A16..: \S'119S N
`  25 October 2004 WO 01181337 PCT/GBOV01875  ExampleHet. _ X1ExampleHetX'
11.7. I S120 CF3 NS EtO2C  118NCS.. EXAMPLE 121 Determination of activity
1n ,vitro 



Compounds were assayed as inhibitors of DP-IV according to the methods
described in .  W095/15309. All the compounds described in the foregoing
Examples were competitive  inhibitors of DP-lV with K values less than
300nM . EXAMPLE 122  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  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 mg/kg of DP-IV inhibitor. Tablets containing 1 Oomg
.of the compound of Example I as the active agent are prepared  from the
following: 25 October 2004 WO 01/81337PCT/ GB0110187S Compound of Example
1200.Og  Corn starch71.Og  Hydroxypropylcellulose 18.Og
Carboxymethylcellulose  calcium13.Og Magnesium stearate3.Og Lactose195.Og
Total500. Og The materials are blended and then pressed to give 2000
tablets of  250mg, each  containing 100mg of the compound of Example 1. The
above demonstrates that the compounds according to the present invention
are  inhibitors of DP N in intro and effective anti-hyperglycaemic agents
in vivo. They 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. 39 25 October 2004 WO 01/81337 CLAIMS 1'C
1GB0NO187a ` 1 A compound of formula 1, tautomers and stereoisomers
thereof, and .pharmaceutically  acceptable salts of said compounds,
tautomers and isomers z  Het'- H (? H2)n  \ H2 N wherein  R' is either a
hydrogen atom or a nitrile group; X' is selected from a sulphur atom, an
oxygen atom, a sulphonyl group and a methylene  group; XZ is a carbonyl
group, a methylene group or a covalent bond; Het is an aromatic
nitrogen-containing heterocycle selected from  pyridyl,  pyridazinyl,
pyrimidinyl, pyrazinyl, imidazoly l, pyrazotyl  thiazolyl, isothiazolyl,
oxazolyi , isoxazolyl and  benz-fused analogues thereof, all of which may
-optionally be substituted on one or more  carbon atoms, and where the
substituents are selected from C1-C6 alkyl, hydroxy, C1-C6  alkyloxy,
amino, C1-C6 alkylamino,  di(C1-C6 alkyl) amino, tluoro chloro, bromo,
trifluoromethyl,  nitro; cyano, carboxy and C1-C6 alkyloxycarbonyl groups ;
and n is 1-5,  wherein the term C1-C6 alkyl, either by itself or in such
combinations as  C1-C6 alkyloxy, C1- C6 alkylamino and  di(C1-C6
alkyl)amino and C1-C6  alkyloxycarbonyl means linear, branched  and cyclic
saturated hydrocarbon groups of between one and six carbon atoms. 



2 A compound according to Claim I wherein R' is a nitril e group 3 A
compound according to Claim 1 or 2 wherein the  stereochemistry of the
nitrite group is as  shown in formula 2 2 Het {CHZ) 2 GN -. 40 25 October
2004 WO 01/81337 A compound according to Claim 4 'wherein : R' is a
niitrile group and the  stereochemistry of the nitrile  group is as 'shown
in formula 4  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 2 Het NH X1.   (IH2)n 3 . x 2 Het --,
NH A compound according to any preceding Claim wherein n is 3 or 4. A
compound according to any preceding Claim selected from:
(2S)-1-[N`-(Pyrazinyi-2-carbonyl)--L-omithinyl]pyROlidine-2--carbonitrile
.(2S)-l -[M-(Pyrazinyl-2-carbonyl)-L-lysinyl]Pyrrolidine-2-ca  rbonitrile ,
-  PCT/ GBOI/01875  (2S)=1-[(2'S)-2`-Amino-4'-(pyrazinyl-2"-
carbonylamino)butanoyl]pyrrolidine-2 carbonitrile ' .  



(4R)-3-[N (Pyraziriyl-2--carbonyl)-L- lysinyl]thiaz'olidine-4-carbonitrile,
1-[N`-(Pyraziny ! 2-carbonyl)-L- omithinyl]pyrrolidine, (9H2)n  4 6 A
compound according to any preceding Claim wherein X1 is selected from a
sulphur atom and a methylene group 41 25 October 2004 WO 01181337
.PCTIGB0I/O187 5   3-[N`-(2-Chloro pyridyl-3-carbonyl)-L-omithinyl]th
iazolidine,   1-[N"'-(2-Chloropyridyl-3-carbonyl)-L-ornithinyl]pyrrolidine,
(2S)-1-[N"'-(2-Chloropyridyf -3-carbonyl)-L-ornith inyl]
pyrrolidine-2-carbo  nitrite,
3-[N"-(Pyrazinyl~2=carbonyl)-L-omithinyl]thiazolidine,
3-[AP-(5-Cyano-2-pyridyl)-L-lysinyl]thiazolidine ,
(2S)-1-[W-(5-Cyano-2-pyridyl)-L-lysinyl]pyrrolidine-2-carbonitMe ,
(2S)-1-[A1'-(5-TrifIuoromethyl-2-pyridyl)-t--omithi  nyl]pyrrolidine
-2-carbonitrile, 3 {Ar-(2-Quinolinylmethyl)-L-Iysiny1]thiazolidine,  3-[
P-(2-Quinolinylmethyl)-L omithinyl]thiazolidine , 3--[N'-(2-Qu i
noxaloyl)-L-lysinyl]thiazolidin e, 3-[t
r-(2-Quinoxaloyl)-L-omithinyl]thiazolidine ,
(2S)-1-[f,r-(2-Quinoxaloyl)-L-omithinyl]pyrrolidine-2-carbonitrile ,
3-[W-(6-Methylpyrazinyl-2-carbonyl)=L-omithinyf]thiazolidine,  .
3-[W-(Isoquinoline -3-carbonyl)-L- omithinyf]thiazolidine,'  and  3-[Al
-(6-TofluoromethyfnicoUnoyl}-L-omithinyljthiazofidine.  A pharmaceutical
composition for human' therapeutic use comprising at lust one  compound
according to any preceding Claim. 



10 A composition according to Claim 9 for the treatment of type 2 diabetes,
impaired .42 25 October 2004 WO 01/81337  1PCT/GBO1/01875 glucose
tolerance, growth hormone deficiency, polycystic ovary syndrome, or auto-
immune or inflammatory disease. 11 The use of a compound according to any
of Claims I to 8 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. 43 


