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Novel Antidiabetic Agents

The present invention relates to a series of novel compounds that are useful for the
treatment of type 2 diabetes, impaired glucose tolerance and certain other

conditions.
Background to the Invention

The enzyme dipeptidy! peptidése [V (EC.3.4.14.5, herein abbreviated as DP-IV,
and elsewhere also known as DPP-IV or DAP-IV) is thought to be involved in the
regulation of the aclivities of several hormones. Oné such hormone is glucagon-
like peptide 1 (GLP-1), which is involved in the regulation of post-prandiat blood
glucose levels, and which is cohverted from its active form, GLP-1(5-36), to the
inactive GLP-1(7-36) by DP-IV. In cases of type 2 diabetes and impaired glucose
tolerance, where hyperglycaemia can lead to tissue damage, it would be
advantageous to potentiate the effect of endogenous GLP-1.  Accordingly,
inhibitors of DP-IV have been proposed as candidate drugs for the treatment of
type 2 diabetes and impaired glucose tolerance. For example, Demuth ef al.
(W097/40832) disclose the effect of N-isoleucyl-pyrrolidine on blood glucose leveis
in a relevant animal model. This compound, however, may not be sufficiently
potent to be a viable therapeutic agent.. - More potent inhibitors of DP-IV are
disclosed by Jenkins ef al. (WO95/15309) and by Villhauer (WO98/19998), but they
tend to be unstable and fo cyclize in soluﬁon. This instability would lead to
difficuities in preparing and storing material of adequate '.quality for human
therapeutic use. Therefore, there remairis a need for an ageﬁt that inhibits DP-IV

in vivo, but which is stable enough for commercial manufacture.



Abstract: Conpounds which are 1-(2'-am noacyl)-2-cyanopyrrolidine .
derivatives according to general fornula (1) are DP- | V i nhid& May 30G4or v
treat men&, %(# aired glucose tolerance or type 2 diabetes; wherein Ais

sel ect ed ™ @oups (2, 3 and 4); X is selected from anmPSI4EBIFBUpS
corresponding to the natural ‘am no acids, acyl groups R err] CO groups

Rl err] COOC(Rerr]) (R err])OCO, nethoxycar- bonyl, ethoxycarbonyl and

benzyl oxycarbonyl; Rlerr] is selected fromH (Cerr]-Cerr] alkyl residues,
(CHerr])[err]NEWerr], (CHerr])[err]CONerr],(CHerr]), ONerr], :
CH( Me) OW er rquEf(QQﬂFEPtIP!)I éthe IngeatiohH err] -Werr] and
(CHerr])[err]SWerr], where ais 2-5 bis 1-4, cis 1-2, dis 1-2, eis
1-3, Werr] is CCWerr] CJerr]Werr] or SQerr]Werr], Werr] is OH,

NH
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substitut ed U"Sﬁ@ﬁyﬂneia@,ﬂhq activatign Q}IQIS aﬂmunfétatlhettera)hurylhn csub]mhquhbanth Rlerr]
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S(cHerr]) [ eraqrugmerfhe poinpodndsrofdhe Breseni inventivel z&éh@éﬂ‘uf fop Mé'iftlaffrilﬂnf bt O elr r]
Cerr] alky enzy

al kyl and ph i,S. sel.egted fro

and opti onaM %?yéu?)%’%?ﬁea&'d Wleg é[“é‘ﬁe] Q‘A?fa"‘ﬁq e?? ]Weé‘r as eiber cRadtiemdent | y
sel ect ed fr emehtimtit sdtentraliofloe tHel actiok F adforin@BE WaRhallydhctivated By BRLierrl -
where mis 4-6; Fierr is selected frompyridyl and optionally substituted
phenyl ; R[ePWFsﬁé erapeticdgretitom H and Jerr]-Cerr] alkyl: and Rlerr] is
sel ect ed fromH derr]-Cerr] alkyl, derr]-Cerr] alkoxy and phenyl. 28
May 2004 - WD 01/40180 PCT/ GB0O/ 04572 Novel Antidiabetic Agents The preseng
invention relates to a series of novel conpounds that are useful for the \:)
treatnment of type 2 diabetes; inpaired glucose tolerance and certain other
condi tions. Background to the Invention The enzyne dipeptidyl peptidase IV
(EC.3.4.14.5, herein abbreviated as DP-1V, and el sewhere al so known as
DPP-1V or DAP-1V) is thought.to be involved in the regulation of the
activities of several hornones. One such hornone is glucagon- |ike peptide
1 (GP-1), which is involved in the regul ation of post-prandial blood

gl ucose | evels, and which is converted-fromits active form G.P-1(5-36),

to the inactive GLP-1 (7-36) .by DP-1V. In cases of type 2 diabetes and

i npai red gl ucose tolerance, where hyperglycaem a can lead to tissue
damage, it woul d be
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%ﬁ-.é’r‘@ih' AgS sQIE&@H iR GrdubeS 3 merzexns %Q%c@ﬁtf?d?ﬁ I AfiRoféyl

ornone normal [y inactivated gives a ther apeut

2 gZ@JWEWFQﬂMdV@ o 19neoafsihe natural amino ac1ds an acyl group R*CO, a

group R*COOC(R®)(R®}YOCO, methoxycarbonyl, ethoxycarbonyl and
benzyloxycarbonyt; R is selected from H, a C,; - C; alkyl residue, (CH,),NHW",
(CH,),COW?, (CH,).OW?, CH(Me)OW!, (_CHz)t,-CGHr\I\}’5 and (CH,).SW*®, where a is
2-5, bis 1-4, cis 1-2, d is 1-2, e is 1-3, W' is COW®, CO,W¢ or SO,W®, W2is OH,
NH,, OW® or NHWF, W3 is H or W8, W* is H or W5, W* is H, OH or OMe, and W® is
C, - C, alkyl, optionally substituted phenyl, optionally substituted heteroaryi or
benzyl and R? is selected from H and {CH,),~C;H;N-Y, where nis 24 and Y is H,
F, Cl, NO, or CN, or R' and R? together are —~(CH,),~ where p is 3 or 4; Ris
selected from H, C, - C; alkyl and phenyl; R* is selected from H, C, -~ C, alkyl,
benzyl and optionally substituted phenyl; R® and R® are each independently
selected from H and C, - C, alkyl or together are —(CH,),—, where m is 4-6; R" is
selected from pyridy! and optionally substituted phenyl; R® is selected from H and
C, - C, alkyl; and R® is selected from H, C, - Cs alkyl, C; - C; alkoxy and phényl.

Further, disclosed herein are novel compounds as defined above, to
pharmaceutical compositions in which at least one active agent is such a
compound, to the use of such compositions for the treatment of certain medical
conditions, and to a method of treatment in which the compounds of the invention

are administered to a subject in need of treatment.
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PCT/ GBBOQ 04572 Di scl osed herein are conpounds

1- (2' - ami noacyl )-2-cyanopyrrolidine derivatives accordi ng28daesdal
formula 1: R X RZRO "' N~CNR1234 wherein Ais selected from
groups 2, 3 and 4; X is selected froman am noacyl group corresponding to
one of the natural am no acids, an acyl group R3CO, a group

RA000C( REALERRAIRYIB a it RPEXE ﬂfe?@@)drovat%d‘”@é&ﬁ BebordiMd to epafycar bonyl ;
R is selected fromH a C, - C alkyl resi due (CH2) "NHW { CH2) 6CON2, _
(CH2), Q"%nn@b*(WBb%mfa@?lﬁﬁh%%épMﬁ!e%ﬁtﬂé%@ GSIN6, where a is 2-5 b is
1-4, cis 1-2, is 1-2, eis 1-3 CO2Wor SOZWs, W is OH,

NH , OWN or NHV\B W is Hor VW Wl,ls Hor W, Wis H OH or OWe, and W
is C -- Cr, alkyl, optional |y sapstitfited phenyl, optlonally substituted
het eroaryl or benzyl, and R2 is sdlectgg fpOmH aqd (CH2)"-CSH3N--Y, where
nis 2-4and Yis H F d. NQR or R, and R2 together are
---(CHI)P- where pis 3 or 4, R3 isosele‘ gd fromH C - C, alkyl and
phenyl; R4 is selected fromH C, --"Cr, alkyl, benzyl and-optionally
substituted phenyl; R5 and R6 are each independently selected fromH and
C, - C5-al kyl or together are -(CH2)m, where mis 4-6; R7 is selected
from pyridyl and optionally substituted phenyl; R5 is selected fromH and
C, - G alkyl; and Rl is selected fromH C, - G alkyl, C, - C5 al koxy and
phenyl FurMhareindi scl osed herein are novel conpounds as defined above, to
phar maceut |x:al /qprrpom tigps in which at I,fast 1prie active agent is such a

TN
CAis éz . R’l\/ or )\/'\/;

R'is selected from H, C, — Cq alkyl (including branched alkyl and cycloalkyl)
. (CHL)NHW', (CH;);COW?, (CH,).OW®, CH(Me)OW, (CH,)C.H,~W and
"(CHz) SWP, where a is 2—5 bis1-4,cis 12, dis 1-2, eis 1-3, W'is COWS,
© COWE or SO,We, W ISOH NH,, OWE or NHWS, W2 is H.or W8, W‘lsHorV\P we
s H, -OH or OMe, and Weis C, —~ C, alkyl, banzyl, optionally substituted phenyl or
~ optionally substituted heteroaryl where the optional substituents are up 1o two
~ groups selected from C, - C; alkyl, C, — C, alkoxy, F and C; ;

R? is H or —(GH,) NH-C.H,N-Y, where n is 2-4 and Y is selected from H, F.Cl,
-NO, and CN, or
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conpound, to the use of such conpositions for the treatnment of certain

medi cal conditions, and to a nmethod of treatnent in which 38Magxaddounds of
the invention are admnistered to a subject in need of treatnent. 28 My
2004 According to a first aspect, there is provided a conpound according to
the general formula 1, or a pharmaceutically acceptable salt thereof, 4
wherein: H'R2 R11 = Al s RR RaNor RV 3 4 R is selected fromH C - C6
al kyl ("including branched al kyl and cycl oaI kyI ) (CH2} BNHW, (CH-)ti COne,
(CHZ) OMB, CH(Me)OW, (CH2)d--Co6H4-W and . S\, wherea|525 bis

Mo, owor e B ageffier frd CHEA %ﬁap%@% Co2Wor SRV, Ve is O

is C, - C alkyl, benzyl, optionally substituted phenyl or optionally
substi tut ed bet ero& %E where the optlonal substituents are up to two groups
selected fr IkyI C, Cs alkoxy, Fand d, R2is H

or--(CHz) nNH - CHaNY V\/neren|524anins selected fromH F, d, NO

2 and ON. o133 28 M 2004 o o2 GLAS L8 T 105, A IRHCABLS 3 O
Cys, Gln, Glu, Gly, His, lle, Leu, Lys. Met, Phe, fro, Ser, Thr, Trp, Tyr and
Val,

(i) groups R?CO, where R%is H, C, ~ G, alkyl (including branched alkyi and
: cycloalkyl), or phenyl

(i)  groups R'COOC(R®)(R%OCO, whare R'is H, C, ~ C, alkyl (including
branched alkyl and cyclaalkyl), banzyt or optionally substituted phenyl
where the substituents ate up to two groups selected from C, — C, alkyl, C,

- —C, alkoxy, F and Cl, and R® and R® are independently H or C, — C, alkyl,

or R® and R%together are —{CH,) .~ whera m is an integer of 4-8, and

{w)  methioxycarbonyi, ethoxfcarbqnyl and benzyloxycarbanyl groups;

R’ is selected from pyridyl and optionally substituted phenyl, where the substituents

are up to two groups selected from C, — C, alkyl, C, -~ C, alkoxy, F, Cl, NO,, CN

" and CO.H;
Ris H or C, ~ C; alkyl; and

R"is H, C, ~ C, alkkyl, phenyl or C, - C;, aikoxy;

provided that the compound is tiot N-(Z val Val)-2-cyanopymolidine
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(17 one or nore -L-al pha-am no. ac; A groups selected fromAla, Arg, Asti,
Asp, Cys, Gn, Qu, Ay. Hs, lie. Leu, Lys. Met. Phe, Pr@8Me2008hr. Trp,
-Tyr and Val, (ii) groups R3CO, where R3 is H Cl- Cs al kyl (including
branched al kyl and cycloal kyl). or phenyl, groups R COOC(R;)(W QOCO, where
R is H C - C$ alkyl (including branched al kyl and cycl oal kyl), benzyl
or optional |Atcidirgf tot dtsecoriphadpekt, tdrarie prdederll PhiabrigdaiuicaA lc@mipBsitiéh t WO
groups selected fromC, - C3 alkyl, C, -- C alkoxy, Fand C, and RS and
Ra are i ndepengfisinga ddnipoukd accodin@tdiik general fdsmalad , B 4 paaieeuidsaty
-(A-12),r- where mis an integer of 4-6, and (1v) nethoxycarbonyl,

et hoxycar boracceptabie Bamgranfycar banyl groups; R7 is selected from pyridyl
and optionally substituted phenyl, where the substituents are up to two
groups selected fromC, - C, al kyIR C. - al koxy, F, d, NO2, CN and
Ca; R8is Hor Cl. -- G alkyl; apd Wis Hy Cl- COaIkyI phenyl or Cl- Ca
al koxy provi ded that the conpot (Zval tval)-2- cyanopyrrolidine.
28 May 2004 According to a seco “asfect, Yhere is provi ded a

phar naceuti cal conposition conprisi@g a ¢6hMound according to the general
formula 1, or a pharmaceutically accept able salt thereof, t wherein: X,
R12 R11 Als N2 R8. or.

X H . 12 11
Ais \I;l/ J{\ or - j\j\
] 8 ,,/ - 1
Rr® R o = l;l/
R2
2 3 4

R is selected from H, C, — G, alkyl (including branched alkyl and cycloalkyl),
(CH,),NHW!, (CH,),COW?, (CH,) OW®, CH(Me)OW*, (CH,),~CeH,~W* and
(CH,),SW®, where a is 2-5, bis 14, cis 1-2, dis 1-2, e is 1-3, W'is COWS,’
CO,W¢ ar SO,W®, W2 is OH, NH,, OW® or NHW*, W is H or W5, W*is H or W, W*
is H, OH or OMe, and W# is G, - C; alkyl, benzyl, optianally substituted phenyl or
'oﬁtjonally substituted heteroaryl where the optional substituents are up'to two

' ._QI'QL.I{JS selected from C, — C_,, alkyl, C;— C,'allgoxy, F and Cl;

R? is H or —(GH,)“NH—C,H,N—Y where nis 2—4 and Yis gelacted fram H, F, Cl,
o .NO and CN, or :

o R and R? together are ~(CH,),-, where p 'is Jord;

X is selected from
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RN234R is selected fromH, C, - Cs alkyl (including branched al kyl
and cycloal kyl), (CH2),NHW. (CH COA2, (CHOW CH(Me)OW, REeMyR0gH4- 1NW
and (CH2QSWs, where a is 2-5, bis 1-4, cis 1-2, dis 1-2, eis 1-3, Wis
COWNV CO2WWNV or SO02Ws, W2 is OH, NK2. OM or NHW, WB is Hor W W4 is. Hor
W, W ,is H OHdor Ow, and Wis C, - CB al kyl, benzyl, optionally
substituted phenyl or 'optionally substituted heteroaryl where the

optional substituents are up to two .groups selected fromC, - C alkyl,
Cl.- C3 alkoxy, Fand d; Rx,is Hor --(CH RNH-CSH N Y, where nis 2-4 and
Yis selected fromH F. d, .NO and CN, or R and R2 together are -

(CH2). , where pis 3 or 4, Xis selected from3c 28 May 2004 (v) NO one or
nmore L-al pha-am no acyl-groups selected fromAl a, Arg, Asn, Asp, Cys, Gn,
Gu, Gy, H{¥ Hendaunorellysiphaamineacyl groups selgctedifiem AtapArgThsnahsp, Vai ,

groups W CO, wher e HiSSi Iy LN G I d
cycl oal kyl), or p@éﬁh{"?‘\gf W’grdpggﬁ&w%%%%?aﬁ%@gfﬁ :gﬂﬂ C -
C6 al kyl (includiVal, branched al kyl and cycl oal kyl), benzyl or optionally
substituted phenyl where the substituents are up to two groups sel ected
fromC, - C3 alkyl, C,

(vi) groups R3CO, where R*is H; C, — G, alkyl (including branched atkyl and -

cycloaikyt), or 'phenyi.

(viy groups R'*COOC(RF)R%OCO, where R* is H, C, — C, alkyl (including
branched alkyl and cycloatkyl), benzyl or optionally substituted pheny
, . where the substituents are up to two groups selected from C, — C, alkyl, C,
= 7 _g,alkoxy, F and Cl, and R® and R® are independently H or C, — G4 alkyl,
or R® and R¥together are —(CH,), where m Is an integer of 4-6, and

-(vili) methaxycarbonyl, ethoxycarbony! and benzyloxﬁcarbmiyl groups;

R is selected from pyridyt and optionaliy substituted pheanyl, whefe the substituents’
are up to two groups selected from C, — G, alkyl, C, -~ C, alkoxy, F, Cl, NO,, CN
and COH; ' :

R®is H or C, — C, alkyl; and

-R?is H, C, - C; alkyl, phenyl or C, — C, alkoxy.

According to a third aspect, there is provided the use in the preparation of a
medicament for the treatment of impaired glucose tolerance or type 2 diabetes, of

a compound or compounds as defined in the first aspect.
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- C alkoxy, Fand A, and R5 and R6 are independently Hor C - C6 al kyl,
or -R5 and R6 together are -(CH2), where mls an into jer o8 Mag20nd (vii
met hoxyc et hoxycar bonyl and benzyt oxycerbonyl gro

sel ect edaﬁdr)gfrﬁ%sy}’ri dyl and optionally substituted . phenyl, m‘ﬁg&{%’“

- substituents are up to two groups selected fromC, - C 3 al kyl, C1 Ca

al koxy, F, d, N, ICN and C&H, R is Hor C - C, alkyl; and R is H
C, CB al kyl, phenyl or Cy - ¢ al koxy. According to a third aspect, there
is provided the use in the preparatjon of a nedicament for the treatnent
of i npai recP%fPﬁ%?@sFBPB?%HEQ‘%WVFVB%“Z di abetes, of a conpound or
conpounds ‘as defined in the first aspect. 3d 28 I\/ay 2004 WD 01/40180

)1

PCT/ GB00/ 04572 Det ai | ed Description of the Invention In a first aspect, the .
present i nueatfirstraspeatp thespresentdmventisn oémpmal a Sefgef Iﬁdﬁeltcbartpouﬁdsethﬁf odr ugs:

of therape ounds of the

present i n\ljf‘té%t%?‘?ﬁziﬁx%sr 8‘?{}1‘5(&?6”&?@%6’&8&! “hg"tESFa o'B%Tqyo frMBNds Af thees

accordi ng tPesci® Mdietior @renml 2-AmiABAENY-2-bydridpy b i 88 alivd L4 Bk s a
- group sel etcdtaeed from 2, 4. X' éNW R2y2 594 Tr|1e dashe“él bond c??or?ken

l'ine) indi GePg! f%@”&%?/&?@ﬁ’t bond that |inks the nitrogen

In this general formula, A is a group selected from 2, 3 and 4.

X - H R R

X
(X3
'

The dashed b.ond {broken fine) indicates the covalent bond that links the nitrogen
atom of A to 1.

The group Xis an: acyl or dxycarb_onyl group. Suitable groups are:

(i} amino acyi groups corresponding to one of the natural amino acids alanine (Ala),
arginine (Arg), asparigine (Asn}, aspartié acid (Asp), cysteine (Cys), glutamine
(Gln), glutamic acid (Giu), glycine (Gly), histidine (His), isoleucine (lle), leucine
(Leu), lysine (Lys), methionine (Met), phenylalanine (Phe), proline (Pro), serine
(Ser), threonine (Thr), tryptophan (Trp), tyrosine (Tyr) and vaiine {Val);



“atomof Ato 1 . The group X is an acyi or oxycarbonyl group. Suitable
groups are: (i) am no acyl groups corresponding to one of t2fMap0®4l ani no

aci ds al agbwgnsfspa), arginine (Arg), asparigine (Asn), as ' '
(Asp), cysteine (Cys), glutamne (dA@n), glutamc acid (4 g?i‘fdm@ﬁ-{g :
(dy), histidine (His), isoleucine (Ile), leucine (Leu), lysine (Lys),
met hi oni ne (Met), phenyl al anine (Phe), proline (Pro), serine (Ser),
threonine (Thr), tryptophan (Trp), tyrosine (Tyr) and valine (Val); 28 My

2004 WO 0% / / aGli) | . gr.oups re R3is a
hydr ogen a#g%@@aﬂ gg alv%;‘/é?gér 3%16 B ’%ge“p%@ﬁ&a gfg%; g@ﬁiqr?”‘? ora
acyl oxynet piémpgmupcar bonyl groups R4000C(R5) (R6) OCO, where R4 is a

. hydrogen atom a C, - C6 al kyl group, a benzyl group, or .a phenyl group
whi ch may. further be substituted with a C, - C3 group, and R5 and R6 are

each i ndepgpd - r.a - s r qu . 5 and R6
. toget her g @ g%é’?”%pﬂéﬁ%ﬁg@d}aﬁﬁrBr(?lfﬁﬁzﬁ%OO%e)ﬁ##Pg r?ﬂ%e&e'a of 4-6;
and (iv) nRydreyys atdan@ye, - €f SRy PAIP) ahishz ol B7 ¥ IpRXMf QFdUY Which ﬁia is the
side-chain _of a naturally occurring am no acid, or an ‘anal ogue t eryeof.
- Mor e speci furhgr bg sulstitytgd with @G:edC £ group.canshyRf angdR® are each Bdeper@ientinlaky |

(Cro) oove, tEen B of £67) Rl ol Rl < Skt < b o or

2, dis 1 Ofit-@HH,, Where mné a@aftegtlr ot43; Whai s CON CO2W or S02Ws1 W2 is OH,
NH2, OWor NHWs, VIPis Hor W, WA is Hor W6, Wb is H OHor OMe, and W
iIs C, - C6 alkyl, optionally substituted phenyl, optionally substituted

phenyl gy offrPaRREa . S el BEbe RS e ioky gr oups s wel| a5

ft'uorine and chlorine atons. Up to two such :
R! is the side-chain of a naturally occurring amino acid, or an analogue thereof.
More specifically, R' is selected from a hydrogen atom, C, - C, alky! residues,
(CH,).NHW', (CH,},COW?, (CH,).OW?, CH(Me)OW!, (CH,)CsHW* and
(CH,).,SW?, where a is an integer of 2-5, b is an integer of 1-.4, cistor2,dis1or
2, e is an integer of 1-3, W' is COW®, CO,W® or SO,W*, W? is OH, NH,, OW® or
NHW?, W2 is H or W8, Wis H or W8, W@ is H OH or OMe, and We is C, - C; alkyl,
optionally substituted phenyl, optionally substituted heteroaryl or benzyl. Suitable
optional substituents on the heteroaryl and pheny! groups include C, - C, alkyl and
C, - G, alkoxy groups as well as fiuorine and chlorine atoms. Up to two such

) ) _ ‘substituents may be present.
R? is a hydrogen atom or a group ~(CH,),NH-C,H,N-Y, where n is an integer of 2-
4, CsH;N is a divalent pyridyl moiety, and Y is a hydrogen atom, a halogen atom

such as a fluorine or chlorine atom, a nitro group or a cyano group.

© Alternatively, R' and R? together may be —(CH,) ~ wherre pis 3or4.



substituents may be present. R3 . s a hydrogen atomor a group
- --(CH2), NH-C5H3N-Y, where n is an integer of 2- 4, CSH3N i S2&May 2804nt -

pyri dyl

| nd Y is a hydrogen atom a hal ogen atom
fluori ne%% %G?i ne atom a nitro group or a cyano gr oup.%&gﬁ%&{z\/ely,

R and R2 together may be --(CH2)P where p is 3 or 4. 28 May 2004 WO
01/40180 PCT/ GB00/ 04572 R is selected frompyridyl and optionally
substituted phenyl. Suitable optional substituents inctude C, - C alkyl
groups, C 573 | kQx roups. .hal.o ato itrp grol cyanq groups
and car boxf bsr%ﬁgequﬂ\{q gy?c% agﬂc%t'gﬂ%@tsfuﬁjﬁ@ﬁ{eg ﬂhﬁpyﬁbeéﬂ'hj%iéér?ﬁ’xo is a

hydrogen agsy@iRens ifclude l@?-adiakélkyﬂﬂr&kﬂé-, R ¢33alﬁoﬂ>’§l"bgﬁ§,rlré'35€ém afbnis
n e

al kyl- group, a C, - C a

- C6
koxy group or a phenyl “group. ‘cont'ext of °

t he presentitrdigselpsscyano drewpdsearid carbedyglespsst Upitghwo sichi sutmtitbentsomagched
al kyl groups_as V\{ell as cycl oal kyl groups. For example, C, - Cr. alkyl

I ncl udes ?HW?“et hyl , isopropyl, tert-butyl, neopentyl and cycl ohexyl
groups. Al'so, "heteroaryl" is intended to include nonocyclic five- and six
menbered aromatic rings that include fromone to three heteroatons

selected fromnitrogen, oxygen and sul phur. For exanple, heteroaryl

I ncl udes £ 0l yl ri e UL Y! i enyl, imdazolyl, thiazolyl, '
isoxazol_yﬂ% ?’rﬁ@é’f‘%&@% oﬁf};t:s‘rﬁ ‘&y?'kﬂﬁ? yrazinyl. Certain of the conpounds

of the present invention have acidic or basic properties and so can exi st

as salts.

I nsofar as such salts are non-toxic and ot herw se

phar maceut Rtigla hydreaerpaton). &8 Cy hds: aliewd grovpl adad- G elikoxy pheipserop ehéfiyit he

i nventi on.

Exanpl es of such salts include, but. are not limted to,

t he

acetate, hJ8M8chioride, sulphate, phosphate and benzoate salts of basic

conpounds,

“and the sodi um

In- the context of the present disclosure, "alkyl" includes straight-chain and

.branched alkyl groups as well as cycloalkyl groups. For example, C, - C, alkyl

" includes methyl, ethyl, isopropyl, tert-butyl, neopentyl and cyclohexyl groups.

Aiso, "heteroary!" is intended to include monocyciic five- and six-membered

aromatic rings that include from one to three heterodtoms selected from nitrogen,

oxygen and suiphur. For example, heteroaryl includes pyrolyl, pyridy!, fury!,

thienyl, imidazolyi, thiazolyl, isoxazolyl, thiadiazolyl, pyrimidyl and pyrazinyl.

Certain of the compounds of the present invention have acidic or basic properties
and so can exist as salts. Insofar as such salts are non-toxic and otherwise

pharmaceutically acceptable, they are included within the scope of the invention.

Examples of such salts include, but are not limited to, the acetate, hydrochioride,

-sulphate, phosphate and ‘benzoate salts of basic compounds, and the sodium,

. potassium and tetra-alkyl ammonium salts of acidic compounds.

" Except when R' is H, compounds according to general formula 1 have two

stereogenic centres (asymmetric carbon atoms), shown below as C*.  The
siereoéhemistry at these two positions is preferably the one illustrated. Certain

embodiments of R! and X aliow for further stersogenic centres to be introduced,

TN
0
il



- potassium and tetra-al kyl ammoni um salts of acidic conpounds. Except when
‘R is H, conmpounds according to general formula ., have two 283¥lay 28Heni c
_centres (@% éél c carbon atons), shown below as C*. The _stereochem stry
at these 1t Wg@ tions is preferably the one illustrated. ReVEEPH4572
enbodi nents of RL and X allow for further stereogenic centres to be
~introduced, 6 28 May 2004 WO 01140180 PCT/ GB00/ 04572 and so the conpounds
of the invention may exist as epiners, including diastereoners. Al such
optical isomers, including m xtures of such optical isoners, are :
consi dered &od b# \the htompdundsc op ehef invbmticnnweayt iexist & eplmets) iaclpdingerre

enbodi nent, ,the present ipvention.c ri ses_a conpound according to
general for HAPEPTHSyhi £ WCE"i' E&?@ﬁ%"’!%n"ﬂmgm pduigsepl speedBheal is H.

|n a more Pisghidhd ok EHARMERPR! be Witrih hdscape Gt thethlidltion! 1 another preferred

enbodi nent, the present invention conprises a compoun according to
general formula 1 in which R is Hand Ais selected fromgroups according
to general fornmulae 2 and 4 with R2 being -(CH2)"NH CSH3N-Y. In a nore
preferred enbodinent nis 2 and Yis ON. In a nost preferred enbodi nent,
the NH group is at the 2-position and the CN group is at the 5-position of
the pyridine ring. In another preferr enbpdl xent, the present invention

conprises a conpound according to gengxal fhpr wWalinwhich Ais a group
according to general formula 2 and XAFS("an/ar?foo acyl group. In one nore
preferred enbodinent, X is an amno acyl grou%ﬁorrespondi ng to a basic
am no acid such as lysine or arginine, a ‘

In a preferred embodiment, the present invention comprises a compound according

to general formula 1 in which R is other than H and R2, where present,isH. Ina

more preferred embodiment, R is C, - C; alkyl.

In_ another preferred embodiment, the present invention comprises a compound
according to general formula 1 in which R' is H and A is selected from groups
according to generalrfonnulae 2and 4 vﬁth R? béing —(CH)NH-C,H,N-Y. Ina
more preferred embodiment nis 2 and Y is CN. In a most preferred embodiment, .
the NH group is at the 2-position and the CN group is at the 5-position of the

pyridine ring.

In another preferred embodiment, the present invention comprises a compound
accdrding to general formula 1 in which A is a group according to general formula 2
and X is an amino acyl group. ln-one tmore preferred embodiment, X is an amino
-acyl group cor_fespondiﬁg to a basic amino acid such as lysine or arginine, and
most preferably arginine. In another more preferred embodiment, X is an amino

acyl group corresponding to glycine.

in another preferred embodiment, the present invention comprises a compound

according to general formula 1 in which A is a group according to general formula 2



nost preferably arginine. In another nore preferred enbodinent, X is an.
ami no acyl group corresponding to glycine. in another prefdsMax2004
enbodi meWQ o1/d0aspr esent i nvention conprises a conpound acger/diBicods?:

general fornmula | in which Ais a group according to general formula 2 7 28
May 2004 WO 01/40180 PCT/ GB00/ 04572 and X .is a group R'COOC(RS) (R6)CCO.
In one nore preferred enbodinent, R4 is C, - C alkyl. In another nore

preferred enbpdi ment, one of R5 and R6 is Hand the other is nethyl. Most
preferably, aRd X@d @ﬂapm“c%cm?_(ﬁ@o@tﬁ [FE6hYY hofd) Brelfdifed Qhikiimeft, Reisand - R6
Is H In another preferred enbodi nent, the present invention conprises a
compound a&sor@s Ayt olyanther mpesy prefesret émbadiment, Ane of R® gnd RS isHlcorddi ng t o

general forgul .arl I g, . Methoxycag bonyl Up. .ln another preferred
enbodi ment , “]{éngthéf 'esgrﬂ%%h%ﬁnv %t P er@ﬁ'ﬁpéi §%§¥Be gg%p&ﬂﬂ!ﬁi L s ﬂ'gd the
general for gtHef o®PRF AnAREGHA IS a group according to general formula 3. In

anot her preferred enbodi nent, the present invention conprises a conpound
according to general forrmula | in which Ais a group according to general

formula 4. rred. odiment R8 is C - C3 alkyl, and nost
preferably fr{ ngthgpnéfﬂgrlrrsél ik b%%ﬁ'ﬁﬁi’r gﬁo?rgsﬁ'?tép‘é‘?qtﬁa C_é’r%ﬁ??ré%??m?@-’qu C -
C3 al kyl or aésordingdo gahérakisrmatad ifWHichA R £6@bYactbrding t98ERYk! BFmBERNOXY .
Conmpounds that incorporate the features of nore than one of theése preferred

enbodi nent saad & ip ameetboxyaeryenyl @pepred. A nost preferred enbodi ment of the
present invention is a conpound selected from (25)-1-((2'S)-2"'-(1
"-acet oxyet hoxycar bonyl am no) - 3", 3' - di net hyl but anoyl ) -

In another preferred émbodiment, the present invention comprises a compound

according to general formula 1 in which A is a group -according to general formula
3. '

In another preferred embodiment, the present invention comprises a compound
according to general formula 1 in which A is a group according to general formula
4. [n a more preferred embodiment R? is C, - C, alkyl, and most preferably it is
methyi. In another more preferred embodiment, R is C, - Cyakylor C, - C,

alkoxy, and most preferably it is methyl or methoxy.

Compounds that incorporate the features of more than one of these preferred

embodimenis are particularly preferred. A most preferred embodiment of the

present invention is a compound selected from:

(25)-1-((2'S)-2'-(1"-acetoxyethoxycarbonylamino)-3',3"-dimethylbutanoyi)-

-pyrrolidine—z-carbonitrile; '
(23)-1-(N'-(1"-acetoxyethoxycarbonyl)isoleucyl)pyrrolidine-2-carbonitrile;
(2S)-1-(N'-(methoxycarbonyl)isoleucyl)pyrrolidine-2-carbonitrile;
(2S)-1-({N")~( "—oxopent—Z"—en-2"-yl)isoleucyl)pyrrolidine—z-carbonitrile;
(28)-1-(glycylisoleucyl)pyrrolidiﬁe-z-carbonitrile;
{25)-1-(arginylisoleucyl)pyrrolidine-2-carbonitrile;



. pyrrolidine-2-carbonitrile; (2S)-1-(N -(I
- acetoxyet hoxycar bonyl )i sol eucyi ) pyrrolidi ne-2-carboni tri |28May 2004

(29)-1-( *} hoxycar bonyl )i sol eucyl ) pyrrolidine-2-carbonitrile;
*(2S)- 1-(%@ H%'i* '?oxopent 2"-en-2"-yl ) i sol eucyl ) pyrrolidi neRCUGBINOASTE v i | e:

(2S)-1-(glycylisol eucyl)pyrrolidine-2-carbonitrile;
(2S)-1-(arginylisol eucyl)pyrrolidine- 2-car bonitrile; 8 28 May 2004 WO
01/ 40180 PCT/ GB00/ 04572

(29)-1-((2'S)-2' - (acet oxynet hoxycar bonyl am no) - 3' , 3' - di net hyl but anoyl ) -
pyrroli dine-2- caﬁﬁ)ﬁ’rﬂ? & (96’29}‘3"1'3”'@((2@335’0’2"‘1”(@0) -3 3'~d|methylbutanoyl)-

- acet oxyet hoxyc a?[k%%) @Iecycl ohexyl acetyl) -
pyrrolldlneZCa on| r ) ((2'S)-2Z-(1

- acet oxyet hoxy cea)ongl syen) -aéetoékyetﬁbfgehmdnpaﬁﬁmmyclohexy{acetyi)—
pyrrol i di ne-2-carbonjtrile; (25)-1-(N-(1

~acet oxyet hoxycBYTERiney2-eabpriffielout y| seri nyl ) pyrrol i di ne-2- carbonitril e:

| (o o (N o S e shae A BRRYho Yol ARG 4 RS RRBAOY -

(2S)-1-(N- (1 -acpﬁrﬁxweiekmxmaﬁmw )-N-(2"- (5 -cyanopyridi n-2""' -yl am no) -
ethyl)glycinyl)pyrrolidine-2-carbonitrile;

S)-1- (N -( benzyl éa%xﬁhy$9el@yetwcafb9wl)rﬂrt@d‘rhwwsrqmpiwwmhﬂlaeﬁe 2-
carbonitrile; arbonitrit

S)-1-(S -tent- buf P i\ ?et hyl oxycar bonyl ) cyst ei nyl ) pyrrol i di ne-2-carbonitri

| e; (28) 1- (N @&ndenRH baataykthosycarbom)-Nepitsliaresdiphanyosingly-i | e; and

(ES) -(N'- (acetg/}lfr?_ohymegztzgar}%gh?nﬁgcar bonyl) om t hi nyl) pyrrolidine-2- -

:."'.’) (25)-1-(N-(1"-acetoxyethoxycarbonyl)-N-(2"-(5""-cyanopyridin-2'"-ylamino)-
ethyl)glycinyl}pyrrolidine-2-carbonitrile;
(28}-1-(N'-(benzyIoxycarbonyl)—O'_tert—butylthreoninyl)pyrrolidiné-Z-
‘carbonitrite; '
(28)-1-(S‘-teft—butyl—N'-(ethyloxycarbony!)cysteinyl)pyrrolidine-2-carbonitrile;
(28)-1-(N"-aceiyl-N.“-benzoleysiny!)pyrrolidine—z-carbOnitrile; and
(235)-1-{N=-(acetyl)-N~-(benzyloxycarbonyl)omithinyl)pyrrolidine-2-

carbonitrile

- The compounds according to the present invention can be prepared by standard
) techniques that are well known in the field of organic chemistry. In many cases, a
: suitable starting material is an amine according to general formula &, in which R

and R? have the same meaning as defined previously.



carbonitrile The conpounds according to the present invention can be
prepared by standard techniques that are well known in the2d Maygoe#

organi c wWieel4ksy. | n many cases, a suitable starting matgdfaRodfusd am ne
according to general formula 5, in which RS and Rl have the sanme neaning
as defined previously. z R NHS5 9 W 01/40180 28 May 2004

PCT/ G(B00/ 04572 The synthesis of such conpounds is described in, for

-exanmpl e, Jenkins et a!. (W?95115309), Villhauer (W98119998), Ashworth
etal!. (Bioorg. Med. Chem Lett. 1996, 6(10), 1163-66) and U et a!. (Arch.
Bi ochem Bfteplsysthesio 98, sugh3camppourds - is Aescritgshiso ferd sXaBPlee XENKIBs 1§yl

ot hods. gi YEREPAERAH, VbR Rbn (RO067R0seS, AR P oD, MERECHSFRLERD ©F the
conpounds fdog, Bet ) Mestea) rantild et aloffpciu Bitchaoy Biaphpy 19959828(1hl 148c4ul a 5 ’
g\;gpagn on Jf(?,,r‘]:)?npno%tn g%o? fexrgl{éﬁly%e%gr%e% in)t%es)é p:ubﬁcr'gti%%s %%leeglrngﬁg by ro&{ir}e A=N
" modification of the methods given therein. The steps involved in the preparation of
the compounds of the invention from compounds accofding' to general formu_la 5

depend on the nature of the group A.

b S

HA= l}r : :X = amino acyl group. _
i ‘- ®
Scheme 1
- Cchn* R’
o . 2 ‘
PG\_N )\H/OH = R\N JW/N |
H 5 H o EN
6 l ' 5
| . o R o R
. N . - . R - - N ;{’.‘
PG’N\)‘J\N-*H/ N - HZNX)L}Q{/Hf )
- chn* 3 O - CN : Chn A o CN.
7 1

Scheme 1 illustrates the preparation of these compounds in two steps. Chn
represents the side chain of an amino acid. Depending on the amino acid being

used, Chn may be H (for glycine), CH, (alanine), (CH,),CH (valine), {CH,),CHCH,

10



*NOHRANPG- HH6 H PGN 7 Schene 1 5 CN Chn p CN j A Schene | _
the preparation of these conpounds in two steps. Chn reprefdies2éMe side

. chain of wooaavrse acid. Depending on-the ami no acid being Péf/@ﬁﬁ(g@%gz may be
H (for glycine), CH3 (alanine), (CH )2CH (valine), (CH3)2CHCH2 1 May

2004 WD 01/40180 PCT/ GB00O/ 04572 (| euci ne),
C6HSCH2 (phenyl ai ani ne), HOC6HACH2 (tyrosine), CBHG6NCH2 (tryptophan),

HOOCCH2 (aspartic acid), HOOCCH2CH2 (glutam c acid), H2NOCCH2

(Tt cont no) = Ehekp | o BBlebel Bte) lkEnt e,

(histidi ne)(f,yrm)ﬂ-é’a%@ﬁys@mmpphﬁﬂ. HAMOCONH) ((Braltie @eidyi mogmcmﬁzw N
. i L i t . lde C Stry,
(Ol Ead e TNCRECH, o i NP S aHO St ve

under st ood

sever al

of

under  the dseriie),i OhgCH(OH) (threonine), HSCH, (cysteine), CH,SCH,CH, (methionine),

N

C,H3N,CH, (histidine), H,N(CH,), (lysine) and H,NC(:NH)(CH,), (arginine). As will
be understood by those familiar with the practice of peptide chemistfy, several of
these side chains contain functional groups that are reactive under the conditions
necessary to effect the condensation of the two fragments. These fur;ctional
groups must be protected with an appropriate masking group. Such groups are
described in, for example, "Protective Groups in Organic Synthesis", T.W. Greene,
Wiley-Interscience, 1981. Chn* therefor represents thg same side chains but with

any necessary protecting groups.
Similarly, PG represents a protecting group for an amino function.
The 1-(2'-aminoacyl}-2-cyanopyrrolidine § can be condensed with the appropriately

protected amino acid 6 to give intermediate 7 using a variety of conditions ihat are

well known in the field of peptide chemistry. Generai_ly, the two components are

- dissolved in an appropriate solvent, which is normaily an aprotic solvent such as

dichloromethane or dimethylformamide or a mixture of these, and the solution is
cooled to 0°C or below. One or two equivalents of an amine base such as
diisopro;ﬁyiethylamine or dimethylaminbpyﬁdine may be added to the solution. A
condensing agent is then added and the mixture is stimed until the starting
materials have been consumed, as indicated by, for example, analytical thin layer
chromatography. if the reaction is slow, it maﬁ be advisabié to allow the mixture to
warm up to ambient temperature to accelerate the process. Suitable condensing
agents include DCC (dicyclohexylcarbodiimide), BOP ((benzotriazol-1-yloxy)-
tris(dimethylamino)phosphonium hexafluorophosphate), PyBOP® ((benzotriazol-1-
yloxy)tripyrroiidinophosphonium hexafluorophosphate), PyBroP® (bromo-
tripyrrolidindphosphonium hexafluorophosphate) and HBTU (O-(benzotriazol-1-yl)-
N,N,N',N*-tetramethyluronium hexafluorophosphate).

11

CH3CH2CH( CH3) (i sol euci ne),

illustrates

be



necessary to effect the condensation of the two fragnments. These functional
groups nust be protected with an appropriate nmasking group.283en2@foups are -
descri beovo 014018y - exanpl e, "Protective Goups in Organic Sysik@sbssn T- W

G eene, WIley-Interscience, 1981. Chn* therefor represents the sane side
chains but with any necessary protecting groups. Simlarly, PGrepresents
a protecting group for an am no function. The

- 1-(2' -am noacyl ) - 2-cyanopyrrolidine 5 can be condensed with the

appropri at rotected am.n ci.d t ive internediate 7 using a

VorT oty of el G Rt Rfariipue. s tng st SRt k8- SrcomBsnder

chem stry. depgei dbimula N@ith 0 266TERRCR! §erdrfl fofthaR0L \Hd (}( fﬁ]naﬁm%péﬁl?“ ate
solvent, which is normally an aprotic solvent such as i chl or onet Hane or

di net hyl f orf8ifl¥@le or a nixture of these, and the solution is cooled to OC -
or below. One or two equivalents of an am ne base such as

di i sopropyl et hyl am ne or di nethyl am nopyridi ne may be added to the

sol ution. Auiteblrdpistedied ayeline mayt he ruseddindteaddof Ife tarigiteuties ianakigbos ed

xampl e, ansrper Rl wiffex Bl Lot FestEr AT BFoteor8] i 007 B Hema w11

may be advidabineneree.al | ow the mixture to warmup to anbient tenperature to
accelerate the process. Suitable condensing agents include DCC

(di cycl ohexyl carbodi i m de), BOP ((benzotriazol-1-yl oxy)- '

tris(di methyl axi\no),phosphoni um hexaf | uor ophosphate), PyBOP(r)

((benzot r(ii)qggl -1yl oxy)tr ia%?rrol i di nophosphoni um hexaf | uor ophosphate), ,
PyBroP(r)" (brom)-'zt rip FdR nophosphoni um hexaf | uor ophosphate) and HBTU
(O (benzotriazol “1-yl)- N, N, N ,N -tetramet hyl uroni um hexaf| uor ophosphat e) {-"”_)
11 28 May 2004 WD 01/40180 PCT/ GBOQPEmé2 Deprotection of internediate 7
gi ves the target conpound 9" (i.e. a conpound of

R J\ o R
R N/ - R ) N
~ + or —_—— 3
N o RN
5 oN - ® 0 CN
5 R o7 R 18

L

J

Scheme 2 illustrates the preparation of these compounds. The starting material § -

is treated with an acyl chloride or an anhydride in an aprotic solvent and in the ‘“)
presence of an amine base such as described above, to give the product 15.

When R? = H it is not possible to use the acyl chloride or anhydride. 1n this case a

mixed anhydride is used. The reagent cah conveniently be prepared from formic

acid and acetic anhydride.

> S
iii) A = ';‘2 " ; X = R‘COOC(R5)(R6)OCO .
R | - "

12



- general formula | with A according to general fornmula 2 and X an am no acyl
residue). Suitably protected proline my be used instead of286viaw2@fldve t he

anal ogousyogpsgigynd with X being a prolyl residue. Al th am no
“acids are itenms of commerce. (ii) Ax~, N R2 X = R CO g%‘ﬁgen%&g&@N H 2

11" C n N R 5 1le. Scheme 2 illustrates the preparation of these
conpounds. The starting material 5 is treated with an acyl chloride or an
anhydride in an aprotic solvent and in the presence of an am ne base such
as descri bed above, to give the product 18. Wen R3 = Hit is not possible
to use the acyl chloride- or anhydrfelemed this case a nmixed anhydride is
used. The reagent can conveniently be prepared fromformc acid and acetic

anhydri de.
R‘l
R.Z\N /H]/Q
H O CN 5 6 1
_ : O rR° O R .
T S
_ + R O O I}.I
| NO R O CN
7 O 5 RG o 2
R‘JLO o’~u\o

Scheme 3 illustrates the preparation of these cbmpounds. The starting material &
is treated with a p-nitropheny! carponate 8 in an aprotic solvent and in the presence
of an amine base such as described previously to give the product 1°. The
carbonate is prepared according to the method described by Alexander ef al., J.
Med. Chem. 31, 318, 1988.

p—

X\ "' l .
l;lz ; X = methoxycarbonyl, ethoxycarbonyl, benzyloxycarbony! .
R . ) . -

(iv) A =

13



(iii) A=N ; X=RCOOC(R5)(R6)OCO . Rz 12 WD 01/40180 Scheme 3 z R N .
H 5 NO2 28 May 2004 PCT/ GB00/ 04572 Schenme 3 illustrates t 8 Maepaldati on of .
t hese co .. The starting material 5 is treated with a p-nitrophenyl

car bonat e@@'ﬂpﬁﬁg«h aprotic solvent and in the presence of B &H“W&"sgése

such as described previously to give the product | c¢c. The carbonate is

prepared according to the nethod descri bed by Al exander et al., J. Med.

Chem 31, 318, 1988. X~ (iv) A= N1 ; X = nmethoxycarbonyl, ethoxycarbonyl,
benzyl oxycarbonyl R2 13 28 May 2004 WD 01/40180 PCT/ GBOOQ 04572 Schene 4
H3C O

" Scheme 4

MeOCOCI R® 0 CN.
| 1 |
| 0
R‘I
' EtOCOCI e N
BN NPV
H . 2
O CN :
' 5

;
Bnoccm\ 9 R
or /u\ N
'BROCOONSU ©/\ 07N

"R® 0 CON.

€

Scheme 4 iliustrates the preparation of these compounds. The starting material 5
is treated with a chloroformate in an aprotic solvent and in the preéence of an
amine base such as deécribed previously to give the product 1°. Since benzyl
~ chioroformate (BnOCOCI)_is not very stable, it may conveniently be replaced by -
. ‘benzyl 1-succinimidyl carbonate (BnOCONSu). This and all the chioroformates

are items of commerce.

H

was I

R N




"2 N H5 BnOCOONSu Et OCOCI am BnOCOCI or 10 Schene 4 illustrates the.
preparation of these conpounds. The starting material 5 is2G&MerBelt with a

_chl orofor ' n aprotic solvent and in the presence of an anine base
such as dg‘kﬁ@ggﬁpr eviously to give the product 1. Since b¥n/(FB00/04572
chloroformate (BnOCOCI). is not very stable, it may conveniently be

repl aced by benzyl 1-succinimdyl carbonate (BnOCONSu). This and all the
chloroformates - are itens of commerce. (v) A = H 14 28 May 2004 WD 01/40180

5A Schenme 5 9 PCT/ GB00/ 04572 JE .

- Scheme 5
;-
N + ‘ — x>
HzN/'\n/ RVKO R N/[\er
5A : g qE .

Scheme 5 illustrates the preparation 6f these compounds. The starting material 54

(i.e. a compound according to general formula 5 with R% = H) is reacted with an

aldehyde 9 .in the presence of an acidic catalyst such as, for example, p--

toluenesulphonic acid. The -reaction is performed in a solvent such as.

cyclohexane or toluene at an elevated temperature such as at the boiling point of
" the soﬁvent. Water is removed continuously, either by azeotropic distillatioh or with

a desiccating agent such as activated molecular sieves.

The aldehydes 9 are items of commerce.

.
WA= j\j\
') = ;;1
RN Rz
.
Scheme 6
;
_ R B o R R R
R N _
N + )\/u\ —_— )\/k N
H o R® © N
_ & CN RZ O CN
5 _ 10 qF
15



Schene 5 |Ilustrat es the preparation of these conpounds. The starting
material 66A (i.e. a conpound according to. general fornul28 Bawkddd R2: = H)" -
is reacted Wth. an al dehyde 9 in the presence of an acidic catalyst. such
as, for XMH80 ¢ o] uenesul phonic acid. The -reaction iBCHEBMUMTEH in a
sol vent such as cycl ohexane or toluene at an el evated tenperature such as
at the boiling point of the solvent. Water is renoved continuously, either
by azeotropic distillation or with a desiccating agent such as activated
nol ecul ar sieves. The al dehydes 9 are itens of comerce. (vi) A=2 R-NH
10 Schene 6dhbm2® iNaytrfeOthe ph@ﬁxﬁbé@f&&s@éﬂiﬂﬁ]ﬂﬂﬂbﬂ%tﬁﬂhgmt@dl Slisist r at es
the preparation of these conpounds. The starfing materi al IS, _reacted

with an 1, JeastehPibhon badirsrhaayh sompound 48 i e %9%ﬁ?lvaﬁda¢41 ip Hhe
presence of A S I ri.h anbi ent tenperature.
The di car bany con%]%lu%g&g%&a?gﬁ%\q gﬁ%§%%ﬁb?ta§§jﬁ§§&%p%’?m%y be prepared
according to well-established procedures. Other synthetic routes are, of

course, possible. In general, they differ fromthose described above in
the order |W%F@h0@¥|@9§1P&ﬂ@d%é@ﬁ5¥ gidher items efcomphersearanay be pseparedd i n

Schene 7. QeR&hg 'to well-established procedures.

Other synthetic routes are, of course, possible. In general, they differ from those

described above in the order in which steps are performed. Two examples are
illustrated in Scheme 7. . ‘ f)

Scheme 7

Intermediate 11 is prepared according to the methods previously déscribed. It can
be condensed with prolineamide {12} according to the methods described in

Scheme 1 to give the intermediate 13. This can be dehydrated by treatment with

16



12 11 OHCN 13 Internediate | 1 is prepared according to the nethods
previously described. It can be condensed with prolineam & ¥aw20®ccor di ng
to the myBedaedgscri bed in Schene 1 to give the intermad%@g%?}@% 'é’;n S can
" be dehydrated by treatnment with 16 28 May 2004 WO 01/4018 45 04572
trifluoroacetic anhydride to give the target conpound. Alternatively,

I ntermedi ate 11 can be condensed with prolinenitrile (14) to give the
target compounds directly. Conpounds according to general formul a I (the

conpounds of .t he presen ent | are netabol.is i n_the body gi ve
conpounds ad @%1”6?%5?? S"é@‘]‘g?iﬁ’ glv]egg%rﬁ?rgetsco ng‘? %BW"('!EémﬁFBe‘F'#ﬁl bitors
of DP-1V. Sahej#® bé donaeﬁ@ddvlﬁcmmutm@qumsjm the Rrpbe édPﬁp%uﬂas Hifaduy, are
believed to be useful in the treatnment of certain nedical conditions.
Accordingly, the conpounds of the present |nvent|on are useful in the
treat ment ofcdnfiRRMds 2atRoRRY %6 gene !fohﬁlﬂé- at neﬁ,%)bg}#isarof tEQe ggmounds

of the present 'invention are useful in the tr al re gl'ucose
t ol erance afvenipe @rednalsbelised imiby body talgive mpmmﬁalaccordidgeto geremdiment of

reproducti v?,? ur@%gd%sgﬂge@a&% ﬁ%ergrgrﬁ@gliti?t%?p%?_l%o pol ycystic ovary

syndr one. use is’in rowt h hornone insufficiency
Scheme 7 - ) '
: e
m vivo R? N
D N
O CN

1 ‘ 5

As discussed previously, inhibitors of DP-IV are believed to be useful in the
treatment of certain medical conditions.  Accordingly, the compounds of the
present invention are useful in the treatment of these same medical conditions. In
particular, the compounds of the present invention are useful in the treatment of
impaired glucose tolerance and type 2 diabetes. They can aiso be useful in the
treatment of reproductive disorders such as infertility due to polycystic ovary
) syndrome. A further use is in the treatment of grth hormone insufficiency
leading to small stature. Other medical conditions are also included within the

scope of the invention.

For use in the treatment of these disorders, the compounds of the invention will
: generally be included in a pharmaceutical composition and formulated
appropriately for the intended route of administration. Such compositions
comprise a second aspect to the present invention. The  pharmaceutical
compositioh may include other such pharmaceutically acceptable excipients as are
generally known in the art, such as bulking agents, diluents, dispersants,

preservatives, colouring and flavouring agents and the like. . The choice of the
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| eading to small stature. Other nedical conditions are also_included within
the scope of the invention. For use in the treatnent of th&sMayraes der s,

t he conpdYMOK40380 t he i nvention will generally be incl udededrrGBo0/04572
pharmaceutical conposition and fornmul ated appropriately for the intended _
route of adm nistration. Such conpositions conprise a second aspect to the
present invention. The . pharmaceutical conposition may include other such
pharmaceutically acceptabl e excipients as are generally known in the art,

such as bugidigiéhiegaindepentidnugBtiandl SPRARA S el uring
and flavouring, agent s§pand the like. . The chof?:rgaof th'g%l*?’ggm%gom WO

01/ 40180 P etsobistrred2 Heceqmeesitionmpy baagderristered hyetheanntes genemﬂy ch the
conposi ti Oghowh %hb % Orﬁwleﬁﬁﬁgteéﬁf@ c@@ﬁb&hoﬁ{ ﬁ{asche %Bﬁul%%gjfgszlaghﬁplemy be

adm ni stered by the routes gener he a t he
conposi t i oFAPsH Bb'uﬂcﬂfmﬂ“aleedoraerahaﬂmmmta,tnon caqaadbaengaywnmafer ferosmper f or

oral adm t o g -or waf er for or buccal

admi ni st rg{@béla dés bu cgﬁsﬁ‘%ﬁ@ﬁ.& or >'/1 i8¢ f"e@f'poﬁ’osgf’ryvef@r n"&fqta?aﬁ?n YAeha at i on,

as a sol utadlmnlsﬁratnqﬂﬁmsla)ﬂolﬂtiorp@ﬂdﬁénd’cﬂfommﬁerd&rhdyaﬁétﬂrﬂﬁi%tloﬁsasaa cream
atjon, as a Eqatch for transder mal

| ot f t
b o SO R o RagBR ke ISP At S, 38 S RTUR FeRdsThelAdmataton

i nt ramuscurags @rsdltﬁltoﬁ'aaﬁreﬁﬁﬁensioﬂl i%?ts'uﬁautaﬁéﬁlﬁcqr%ﬂn%stcgfé%r rfﬁtYaJ%@Bhé"de '
encapsul ated and other controlled-rel ease fornulations as are known in the

art to be idgrtonn| ligsckable igras maninelusierencapsviated apd other contraliedpelsase on i s a
tabl et forfoﬁﬁlﬁétl(ﬁgrgsnér%tl&%w O thkMarfitd Bb 'Hitd5046¢ ?\?ﬁo?eafh{wzgtg%tioﬁg GOnpr i ses

a nmethod of treatnent of glucose 1ntolerance or erein a_
person in m@fgﬁe@pompgmtmmeaﬁabm fqrs:raleadlm:mstsatmned a therapeutically O
effective ambunt of a conpound as descri bed

in a third aspect, the invention comprises a method of treatmenf of glucose

intolerance or type 2 diabetes wherein a person in need of such {reatment is

. administered a therapeutically effective amount of a compound as described

above. The dosing regimen will generally be decided by the treating physician,

taking into account the particular characteristics of the patient. The dose will

typically be from 1mg to 500mg once per day or up to four fimes per day.

The foregoing general description is further illustrated below in a number of
examples. These are intended to demonstrate the implementation of the

N inven_tioh, but they do not in any way Iifnit the scope of what has been described £
hereto. ' | | < )

EXAMPLES
Solvents and reagents were generally used as supplied without further purification.

The structures of all intermediates were confirmed by 'H NMR. Final products

~ were further characterised by mass spectroscopy and/or elemental analysis.
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- above. The dosing reginen will generally be decided by the treating
physician. taking into account the particul ar characteri stdéddap20ide
patient. verpies® Wl typically be from1l ng to 500ng ong }f&ﬁi /ﬁ@hor up
“to four tinmes per day. The foregoing, general description |s "?
illustrated below in a nunber of exanples. These are intended to
denonstrate the inplenentation of the invention, but, they do not in any
way limt the scope of what has been described hereto. EXAMPLES Sol vents

and reagents. wer e II . as. s | i.ed withou fur er, purification.

The structu "U:fe'e N ' éh’gfifg(t '2\ \‘Rg% CATHOY] ‘Euvéz cpﬁ effyl-

products V\@h&ﬁﬁwmﬁolﬂhwzehﬂidrﬁﬁﬂe by mass spectroscopy and/ or el enent aI

~anal ysis. 18 WD 01/40180 28 May 2004 PCT/ GB00/ 04572 Exanple 1 -
(29)-1-((2'S)-2'-(1" Acetoxyet hoxycarbonyl am no)-3', 3' -di net hyl -

but anoyl ) pyrrol i di ne-2-carbonitrile A <9 i

(29 -1-((2'"S)-2'-am no-3', '-(i{(eth but pnoyl Fpyny ol i di ne-2-carbonitrile
I
ni

hydr ochl ori de (180ng, 0.7 to Jenkins et al.

W95/ 15309), a- acet oxyetHyl “@ ni IMOp ate (220ny; O. 82mm|
prepared according to Al exander et al H J. liMed. em 31, 318, 1988) and
triethylamne (90ng, 0.90mmvl) in dichl oroﬁ%than (25mL) was stirred at
room tenperature for 18 hours. After this time the solvent was renoved in
vacua and the residue was taken up in ethyl acetate (70ml). This solution

hed th _0.3M b d d (Na2SO4)
and \Qengr avf\\ne"d:’ lutigeof (?§k1 d(?‘é%@ﬂbw?ﬁ @Hﬂ%ﬁ%ﬁé@%@?@%%@%'aﬁmsr@@| uant

Et..\__OA\C Pet . EP&%EhI@Qd@OQBOmg, 0.73mmol; prepared according to Jenkins et al.,
nL - WO085/15309), a-acetoxyethyl p-nitrophenyl carbonate (220mg, 0.82mmot;
prepared according to Alexander et al., J. Med. Chem. 31, 318, 1988) and
. triethylamine (90mg, 0.90mmol) in dichloromethane {25ml) was stirred at room
temperature for 18 hours. After this time the solvent was removed in vacuo and
" the reéidue was taken up in ethyl acetate (7O0ml). This solution was washed with
0.3M KHSO,, sat. NaHCO,, water and brine, dried (Na,S0O,) and evaporated. The
residue was purified by flash _chromatography (eluant EtOAc:Pet. Ether 60-80°C;
3:7) yielding a white solid identified as the title compound (170mg, O.50rhmol,
68%). '
‘MS:- ESI {M+H}" = 340.2
'H NMR (CDCl,): & 1.02,1.03 (9H, 2xs), 1.42-1.46 (3H, m), 2.03,2.05 (3H, 2xs),
2.15-2.25 (4H, m), 3.69-3.76 {(2H, m), 4.23-4.28 (1H, m), 4.77-4.79 (1H, m), 5.43
(1H, d, J = 8.5Hz), 6.73-6.77 (1H, m) ppm
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3:7) yielding a white solid |dent|f|ed as the title conpound (170ng,
0.50nmmol, 68%. "Ms:. - ESI {M+H' = 340.2 "H NWR (CDCl,): 8281Ma§22[104)3 (9H,
2Xs), 1._%61;46@0(.3H, m, 2.03,2.05 (3H, 2xs), 2.15-2. 25 w,cgaomg,zeg 3.76
(2H, m, 4.23-4.28 (11-1, m, 4.77-4.79 (11-1, m, 5.43 (11-1, d,

9.5Hz), 6.73-6.77 (1 H m ppm 19 28 May 2004 WO 01/40180 PCT/ GBOO/ 04572

" Exanmple 2 - (29)-1.-(N -(7 "-Acetoxyet hoxycarbonyl )i sol eucyl ) pyrrolidine-2-
carbonitrile A solution of (2S)-1-(i-soleucyl)pyrrolidine--2-carbonitrile
hydr ochl ori 4 - a/

Wos! 15300/ e 2Te oL AT A cob RARRILALERINL IR MdRNIB 2, 2

prepared a(cadumltrgeto Alexander et aL, J. Med. Chem 31, 318, 1988) and
triethylamne (250ng, 2.50nmmol) in dichloronethane (40m) was stirred at
roomtenperature for 18 hours. After thi time the solvent was renoved in
vacuo and the residue was taken up in acetate (70ml). This solution
was washed with 0.3M KHSO4A) sat, NaliCO3, ter d brine, dried (Na2SO4)
and evaporated. The .resi d e vva pur)| fieq by Bll as chr omat ogr aphy (el uant-
Et OAc: Pet. Ether 60- 80C ss oil identified as the
titl'e conpound (480ny, 1. 42rrrm| 0% . NMS ESI &§MtH)+ = 340.0 '"H NMR
(CDA3): 5 0.86-0.89 (61-{, m, 0.92-0.97 (QH, N1.41-1.45 (3H, n), 150-
1.80 (2H, m, 2.02 (3H, d, J =5.2Hz), 2.14 -2.27 (4H, m, 3.60-3.75 (2H,

m, 4.23- 4.26 (1 H t, J =7.6Hz), 4.77 (1 H d, J = 2.3Hz), 5.30-5.50 (1 .
H m, 6.73-6.77 (1 H m ppm

- A solution of (28)-1-(isoleucyl)pyrrolidine-z-carbohitrile hydrochloride (500mg,

2.04mmol; prepared according to Jenkins et al.,, WO95/15309), a-acetoxyethyl p- 1:)
~ nitrophenyl carbonate (610mg, 2.27mmol; prepared according to Alexander et af.,
~J. Med. Chem. 31, 318, 1988) and triethylamine (250mg, 2.50mmol) in

- - dichloromethane. (40mf) was stirred at room temperature for 18 hours. After this

... time the solvent was removed in vacuo and the residue was taken up in ethyl
- acetate (7Oml). This solution was washed with 0.3M KHSC,, sat. NaHCO,, water

and brine, dried (Na,50O,) and evaporated. The residue was purified by flash
chromatography (eluant EtOAc:Pet. Ether 60-80°C; 3.7) yielding a colourless oil
identified as the title compound (480mg, 1.42mmol, 70%).
MS:- ESI {M+H}" = 340.0 7
*H NMR (CDCly): § 0.86-0.89 (6H, m), 0.92-0.97 (1H, m), 1.41-1.45 (3H, m), 150-
1.80 (2H, m), 2.02 (3H, d, J =5.2Hz), 2.14 -2.27 (4H, m), 3.60-3.75 (2H, m), 4.23-
4.26 (1H, t, J = 7.6Hz), 4.77 (1H, d, J = 2.3Hz), 5.30-5.50 (1H, m) 6.73-6.77 (1H,
m) ppm

£
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© 20 28 May 2004 WO 01/40280 PCT/ GB00/ 04572 Exanple 3 -

(2S)-1- (N - (Met hoxycarbonyl )i sol eucyl ) pyrrolidi ne-2- car boni4&#pe2004s0l ut i on

_of (295)- 1“665940%bcyl ) pyrrofidine-2-carbonitrile hydrochlori de(é%OOr‘rE_,
1.22mvol ; prepared according to Jenkins et al., W95/ 15309

chloroformate (125ng, 1.3mmol) and triethylamne (150ngy, 1. 50rrrm|) in

di chl oronet hane (40mL) was stirred at roomtenperature for 18 hours. After

this tine the sol vent was renoved in vacua and the residue was taken up

i n-et hyl soI ut| on s washed with 0.3M KHSO4, sat.
NaHCO3, wat er da( bfjjgrl'?2 '(J? Genyiiseleusylipyrrefidne-Zraarhositriie was

purified by flash chr onmat ography (Et QAc: Pet. Ether 60-80C, 4:6) yielding a
. colourless oil identified as the title conpound (310ng, 1.16mmmol, 95%.
MS: - ‘ESI {MH}+ = 268.2 '"H NWR ( 5 0.85-0.95 (6H, m, 1.10-1.25 (1H,
m,-1.54-1.77 (2H, m, 2.11- 2.26 {L4H_-m, 3.62 (3H s), 3.66-3.79 (2H, m,
- 4.21 (1H, t, J = 9.2Hz), 4.74-4078 5,30 (1 H d, J =9.1 Hz)
ppm 21 28 May 2004 WO 0114018 04542 Exanple 4 -
(2S)-1-((N)-(4"-Oxopent - 2"\@ 2 | ) pyrrolidine- 2- carbonitrile
A solution of (2S)-1-(isoleucyl)pytroliidi ne- Ecar bonitrile hydrochl oride
(150ng, 0.61 mmol; prepared accordi nQQO Jenkins et at., W?9.5115309),

2, 4- pent anedi one (68rrg, 0.68mml ) and triethylanine (75ny, 0.75mmol) in

di chl oronet hane (25nml) was stirred at roomtenperature. for 18 hours.

After thisa isﬁ&:tibheoﬁCUZSFm(iséigﬁﬁcyl)pyrrolidine-2—carbonitriie hydrochloride (300mg,
1.22mmol; prepared according to: Jenkins ef al., WO895/15309), methyi
chioroformate (125mg, 1.3mmol) and triethylamine (150mg, 1.50mmol) in

- dichloromethane (40ml) was stimed at room temperature for 18 hours. - After this

\

time the solvent was removed in vacuo and the residue was taken up in ethyl
-acetate (70ml). This solution was washed with 0.3M KHSO,, sat. NaHCO,, water
and brine, dried (Na,S0O,) and evaporated. The resfdue was purified by flash
chromatography (EtOAc:Pet. Ether 60-80°C; 4:6) yielding a colourless oil identified
as the title compound (310mg, 1.16mmol, 85%).

MS:- ESI {M+H}* = 268.2 ‘

*H NMR (CDCl,): & 0.85-0.95 (6H, m), 1.10-1.25 (1H, m), 1.54-1.77 (2H, m), 2.11-
2.26 (4H, m), 3.62 (3H, s), 3.66-3.79 (2H, m), 4.21 (1H, t, J = 9.2Hz), 4.74-4.78
(1H, m}, .30 (1H, d, J = 9.1Hz) ppm.
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renoved in vacua and the residue was taken up in ethyl acetate (70m ). This
solution was washed with 0.3M KHSO4, sat. NaHCO3, water an®8ivian2(o4dri-ed
(Na2sO™4) porated- The residue was purified by flash chromatography
(el uant’ E@&i{:‘ﬁ@t Et her 60-80C, 7:3) vyielding a colourl eRCHEBOWUER: i fi ed
as the title conpound (85ng, 0.29mmmol, 47%. MS:- ESI {M+rH)} = 292.3 'H
NVR (CDClI 3): 5 0.8770.98 (6H, m, 1.19-1.25 (11-1, m), 1.61-1.69 (2H, m,
1.84 (38H s), 1.98 (3H, s), 2.15-2.25 (4H, m, 3.49-3.54 (1H m,
3.62-3.69 (1H m), 3.95-3.98 (1 H, L 4.75-4.79 (1 H m, 4,98 (1 H s),
11. 09 (1 HExample4 g(ZSH(N i -Lrergnt2ten-2"-yl)isoleucyl)pyrrolidine-2-

(29)-1-(d 3@){%8,]-|§ucyl )pyrrolidine-2-carbonitrile CN 22 28 May 2004 WO

01/ 40180 P / 4572 (a) (25)-1-(Isoleucyl)pyrrolidine-2-carbonitrile To .
a solution of Boc-isol euci ne hem hydrage (0.96g, 4mml) and PyBOP(r) '
(2.349, 4.5mmol) in dichloronmethane (R5m) was added DI PEA (1. 74nd,

10mol ). To that solution wascpddeq soO (S)=pyrrolidine-2-carbonitrile
hydrochl ori de (0.60g, 4.5nmmol)jj fol jowedjby apot hger portion of DI PEA (697I,
4mmol ). The reaction mxture WL T f orN The sol vent was renoved

by rotary evaporation, and the resid wag| t ak up in ethyl acetate. The
resulting solution was washed - with 0.3M sgdi um®Nsul fate (2x), saturated

sodi um bi carbonate (2x), water and saturated sodium chloride. The organic
phase was dried wi th anhydrous sodium sulfate and the solvent was renoved
by rotary evaporation. The residue was dissolved in a mxture of TFA (95%
and water (5% . After 1 h nost of TFA and water was renmoved under reduced

pressure, andolutienr efi(@Rp1-(Bsleticyljpytrolidit-Bidafbapithler hydrochloride (150mg, ,
0.61mmofl; prepared accdrding to Jenkins et él., WO85/15309), 2,4-pentanedione ‘)
(68mg, 0.68mmol) and triethylamine (75mg, 0.75mmol} in dichioromethane (25ml)

. was stirred at room temperature. for 18 hours. After this time the solvent was
removed in vacuo and the residue was taken up in ethyl acetate (7Oml). This
solution was washed with 0.3M KHSO,, sat. NaHCO,, water and brine, dried
(Na,S0O,) and evaporated. The residue was purified by flash chromatography
(eluant EtOAc:Pet. Ether 60-80°C; 7:3) yielding a colourless oil identified as the title
compound (85mg, 0.29mmol, 47%).

‘MS:- ESI {M+H)* =292.3 _

'H NMR (CDCI,): & 0.87-0.98 (6H, m), 1.19-1.25 (1H, m), 1.61-1.68 (2H, m), 1.84
(3H, s), 1.98 (3H, s), 2.15-2.25 (4H, m), 3.49-3.54 (1H, m), 3.62-3.69 (1H, m),
3.95-3.98 (1H, m), 4.75-4.79 (1H, m), 4.98 (1H, s), 11.09 (1H, d, J = 8.1H2) ppm

o

2

"~ Example 5 - (ZS)-'I-(G!ycylisoieucyl)pyrrolidine-z-carbonitrile

w20
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resulting in the formation of a precipitate. The precipitate was collected

and dried in vacuo to give the trifluoroacetate salt of tH ¥ayP@4roduct

_as a whi tWogpMeidp yield 0.58g (1.8mol, 45%. (b) PCT/GBO0/04572
(2S)-1-(dycylisol eucyl)pyrrolidine-2-carbonitrile To a solution of

Boc-gl ycine (0.21g, 1.2mml) and PyBOP(r) (0.62g, 1.2mmol) in

di chl oronet hane (3nl) was added DI PEA (5221, 3mmol). To that sol ution was

added the product of Exanple 5a (0.28g, 0.9mmmol) followed by anot her

portion of DIPEA (1571, 0.9mmvl). The reaction m xture was stirred

over ni ght . L ven s renmoyed_by rotary evaporation and the residue

was tagen uyﬂﬁﬁ§8’gT{Eﬁot‘%‘b%%yé'f""dﬂ?éz‘rcéEIEH‘I'FHQ sol uti on was washed with 0.3M

, sodi um bi sulthat sol f Bed-idbRl \ i 0, ( r '
(N o Eifle heRfHydRAtBI(6 aBY! mhﬁue v\ﬂ%@g‘g’h@?}gm

saturated sodi um chl ori de. The organi ¢ phase Was

sodi um sul f 4t%apk it denlgwrmaiirnazimenas adiieoDIPEA(1y7 4rdy tGrmmal)i OTo thahe
hixture vas SVRS? S, i Rl 8 Rlrroitae 2 earboill "Rlbootititbe S
reduced predsmmacl) Tollowedshyl asothes petioh exft BIPEAO (a7, f 4rB@bi)ON T reaction

e 5 whi Lo poeras, slircl 16 A ghe sohint as semmnge byoerwsRoeraonsa
(291 (ar gy st ee (% OO e Toe oming s wessrterann

Boc- Ar g( M r §-3M-pqdiums diguifatelgrio satueaier sdiapbiqarb@nate (Bx). watemand satinated

di chl or onet bedgm CBisk4e) v e EARR &R ; hat_sol ution was

added t he product of %xwgﬁ.'pl e ggc?ggwg,é%ﬁémﬁ;gﬁﬂk%ﬁog\%\g%&gv Sé‘?%{eﬁé\ﬂ

portion of theisolvent wegFRMoged Asotpry ataporatimot i Jhembsitus wanatisseivedied

over ni ght . A ro y, evapor at i.on, d the residue

gt i uﬁhﬁ]@gf"ﬁ*ﬁhyl (e8R] Sh8RAHEA ). " CARLY1 ARSI 8 TPR and Veater Was” >
remov.ed under reduced pressure, and the residue was triturated with ether,

resulting in the formation of a precipitate. The precipitate was collected and dried in -
vacuo to give the trifluoroacetate salt of the titie product as a white solid; yield
0.58g (1.8mmoal, 45%).

(b} (25)-1 -{Gchylisoléucyl)pyrrolidine-z-carbonitrile
To a solution of Boc-glycine (0.21g, 1.2mmol) and PyBOP® (0.62g, 1.2mmol) in
dichloromethane (3ml)l was added DIPEA (522pl, 3mhol). To that solution was
. added the product of Example 5a '(0.289, 0.9mmol) followed by another pdrtion of
:, ) DIPEA (1574l, 0.9mmol). The reaction mixture was stirred overnight. The solvent
e was removed by rotary evaporation and the residue was taken up in ethyl acetate.
The resulting solution was washed with 0.3M sodium bisulfate (2x), saturated
sodium bicarbonate (2x), water and saturated sodium chloride. The organic bhase
was dried with anhydrous sodium sulfate and the solvent was removed by rotary
evaporation. The residue was dissolved in a mixture of TFA (95%) and water (5%)
and the mixture was stirred ovemight.' Most of TFA and water was removed under
reduced pressure. The residue was subjected to purification by reverse-phase
HPLC to give the triflucroacetate salt of the final product as a white powder: yield
171 mg (50%). |
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The resulting solution was washed with 0.3M sodi um bi sul fate (2x),
saturated sodium bicarbonate (2x), water and saturated sod8Mach0®G i de.
The orgaweopfmse was dried w th anhydrous sodi um sul f at ep@pgsobifassP! vent

was renoved by rotary evaporation. The residue was dissolved in a mxture
of TFA (95% and water (5% and the m xture was stirred overnight. Most of

TFA and water was renpved under reduced pressure and the residue was
triturated with ether. The ethereal |ayer was decanted off, and the

resi due was  subj ect.ed. Cifl i.on reverse-phase. .HPLC to give the

trifluor oacﬁaﬁé’?%§|‘?‘2§?“B#&g'f‘?’ﬁ%g'eﬁ%'%{[‘ﬁb 'nﬁsﬁ‘gﬂrﬁgn'&@der, yi gl d 83ny

(19% . Exanple 7 -- ‘ ,

(29)-1-((2'S)-2"' - (Acet oxynet hoxycar bonyl am ng) - 3'

but anoyl’) pyrrol i di ne- 2--car2ﬂpj trile 24 28 ayay
d

PCT/ GBOO/ 04572 A sol ution o
(29)-1-((2'S)-2'-ami no-3', i h t I
“hydr ochl ori de (150ng, OHﬁﬁmmIH prepared accprdin

4 /40180
IN-di fie- 2- carbonitrile
to Jenkins et al.,
W95/ 15309), acetoxynethyl p-nitrophenyjpearbonatg (16 , 0.66nmmmol ;

prepared according to Al exander et al., J.? Med. em 31, 318, 1988) and
triethylamne (70ng, O.70mmol) in dichloronethane (25m). was stirred at -

, 3' -di net hyl -

room tenperature for 18 hours. After this time the solvent was renoved in
vacuo and the residue was taken up in ethyl acetate (70m). This solution:

hed with - Q. 3M _KHSO4* t t ' [ 2S04
\Qﬁz \é\e:pg'r axt?ng(is fen qugF%%‘“@ﬁé‘)‘dmgﬁsehzﬁm@“ﬂﬁgﬁ@%ﬁgp&%;ﬁ%ﬁ'\% uan%
EOAc: Pet . [ digiioftfcifne (afifikay badal DIPEN (12, Shthbs! TeaRkd ddidtbridad he
_tltle conpound (188ng, 0.58nmmol 9

, 959 .
added the product of Example 5a (0./389, 0.9mmol) foliowed by another portion of b

DIPEA (157, 0.9mmol). The reaction mixture was stirred overnight. The solvent
was rémoved by rotary eﬁaporation, and the résidue Was taken up in ethyl acetate.
The resulting solution was washed with 0.3M sodium bisulfate (2x), saturated
sodium bicarbonate (2x), water and saturated sodium chloride. The organic phase
was dried with anhydrous sodium sulfate and the solvenf was removed by rotary
evaporation. The residue was dissolved in a mixture of TFA (85%) and water (5%) *
and ihe mixture was stirred overnight. Most of TFA and water was removed under
| reduced pressure and the residue was triturated with ether. The ethereal layer
was decanted off, and the residue was subjected to purification by reverse-phase

HPLC to give the trifluoroacetate salt of the final product as a white powder; yield

83mg (19%). ' .

Example 7 - (25)-1-({2'S)-2'{Acetoxymethoxycarbonylamino)-3',3'-dimethyi-

butanoyl)pyrrolidine-2-carbonitrile

L
N
Jon K,
O CN.
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.MB:- ESI {M:HE'' = 326.1 'H NMR (CDCI3): 51.03 (9H, s), 2.09 (3H, s),

2.16-2.24 (4H, n), 3.72-3.77 (2H, ), 4.25 (1H d, J = 9. G¥&Nay 200#7- 4. 80
(1H, m, 5.68 (2H, s) ppm Exanple 8 - (25)-1-((2'S)-2'-(1'
" - Acet oxye@ﬁ“ﬁ{f&épbonyl amino)-2' - PCT/GB00/04572

cycl ohexyl acetyl ) pyrrolidine-2-carbonitrile CN A sol ution of
(29)-1-((2'S)-2'-am no-2' -cycl ohexyl acetyl ) pyrrolidine-2-carbonitrile
trifluoroacetate (100ng, 0.28mmuol; prepared according to Jenkins et a!.,
. W95/ 15309), acet oxyet hyl p-nitrophenyl carbonate (76ng, 0.29muol
pr epar ed aé&??‘ﬂi°ﬁd’ft(3§kl1 ééﬁd%la"&@ SL 'dyWEtWBUtaGﬁﬂ)ﬁyﬂghd'"mamm)e and
triethylam n?droé@féﬁ% ?@ﬁ@mb}mh{}ngi c?lﬁ%@aetm )JeMREisStdr red at
ure for

roomtenpera hours. After s time t eso vent Was T efioved in
vacuo and t MO9EEHIR, waeetoxymetihylup-nittophenyl carboaate ((T68mY. Tl6Bsnsa] ut i on

hed 20 40180 0/ 04572
Narcn3 s vaPlspRrctt LAy Shantll W Med el A S i e
purified bytﬂelwnlchr(@'ﬁm_go@rmolq dth mmhﬂorﬁin@mneqasnﬁt was site8Qt, rodmd)
1119176 i i SR AT R e AR T ™
14ﬁ0 1. 48 (8 resiue l\gflftakeﬂ Gp(irf lthymacetatd 270nfIf Hhisl sokfioh &Hé)vaasagé im%i_éG
B B 41 B3 R S AHCS; ates aret iy ek iy SO band evaporated.  The =
(29)-1- ((2' RBsidie-wds pASRIDOBY BAEH ¥HSHAYINHR Nt ‘Et@ﬂ&c’?eg' EREAEb-B0°C;

pent anoyl ) pyr roI|d|ne2carbon|tr|Ie A sol ution of

(29) - 1- (( 2' %P3 Yielding rowlpite palid iertif ﬁ?lqﬁeﬂpamg/ compevng ( HB8rea,20.58mmol,
o) 95%).

MS:- ESI {M+H)* = 326.1
H NMR (CDCL,): & 1.03 (9H, s), 2.09 (3H, s), 2.16-2.24 (4H, m), 3.72-3.77 (2H, m),
4.25 (1H, d, J = 9.6Hz), 4.77-4.80 (1H, m), 5.68 (1H, d), 5.68 (2H, ) ppm

Example 8 - (2S)-1-{(2°S)-2'-(1"-Acetoxyethoxycarbonylamino)-2'-

cyclohexylacetyl)pyrrolidine-2-carbonitrile

a?s

~ A solution of (28)-1-((2'S)-2'-amino-2'-cyclohexylacetyl)pyrrolidine-2-carbonitrile
trifluoroacetate (100mg, 0.28mmol; prepared according to Jenkins ef al.,
WO95/15308), a-acetoxyethyl p-nitrophenyl carbonate (76mg, 0.29mmol; prepared
according to Alexander ef al,, J. Med. Chem. 31, 318, 1988) and triethylamine
(35mg, 0.35mmol} in dichloromethane (25ml) was stirred at room temperature for
18 hours.  After this time the solvent was removed in vacuo and the residue was

taken up in ethyl acetate (7Oml}. This solution was washed with 0.3M KHSOQ,, sat.
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car bom trile trifluoroacetate (100ng, O.30mml; prepared according to .
Jenkins et al., W95/15309), a-acetoxyethyl p-nitrophenyl 28d¥i@&oalide (87ny, -
- 0. 33mml ed according to Al exander et al., J. Med._Chem 31 318,
1988) and'° Pfrll eﬁ]yl ami ne (40ng, 0.40mol) in di chi or omet hafe /BB 2as
stirred at room tenperature for 18 hours. After this tine the solvent was
renoved in vacua and the residue was taken up in ethyl acetate (70ml).
Thi s solution was washed W|th 0. 3M KHSO4, sat. NaHCO3, water and brine,

dried (Na2S L1 jed :
cLlrgmag ogragéyc?% t‘jvéa\r@rp%? Emlaf’e neddl}@ébgg Q\é\%"aggfaﬁd ¥ gﬁ%l’ﬁ@ He WA e

sol i d i dent périfei apﬂammomhagmqundnt(amm Q@:&mbm&:i %} y:elﬁﬁ a ES'
{MrH = 354 2 * HONVR (CDOL3) . 8 9H, 2xs), (30 |
1.44-1. 62 (Yhite gylid “éf@ N)"%f'ie QOIEP%P)(%E‘Q:{@ 12"2110'(4.11%)rr) 3 61 3. 63 (1

H m, 374@.7@3({“#; 3736624 45452 (1 H m, 4.75-4.77 (1 H m,
5.24-5.29 (1 H m 78 ppm 26 28 May 2004 WO 01/ 40180

PCT/ GB0O/ 0454751\@(5(;@%) §(§) 97-1 2(1 {(4H, m;r)1 40-1.48 (3H, m), 1.67-1.77 (7H, m), 2.02

oo ot B PR 55 B8 m a7

(2S) - 1- (O -(lehd; a4 .2H2R 51385 AP Y1 o), . TB6 Z7qaHpPeNphbim | € hydrochl ori de
(30nmg, 0.11 nmol; prepared according to Jenkins et aL, W95115309),

Example 9 - (25)-1-{(2'S)-2"-(1"-Acetoxyethoxycarbonylamino)-4',4'-dimethyl-

" pentanoyl)pyrrolidine-2-carbonitrile
S A A |

(@) O El o .

O CN '

A solution of (2S5)-1-{(2'S)-2'-amino-4',4'-dimethylpentanoy!)pyrrolidine-2-
carbonitrile triflucroacetate (100mg, 0.30mmot: prepared according to Jenkins ef

al., W095115309).' a-acetoxyethyl p-nitrophenyl carbonate (87mg, 0.33mmol;

prepared according to Alexander ef al, J. Med. Chem. 31, 318, 1988) and

triethylamine (40mg, 0.40mmol) in dichloromethane (25ml) was stirred at room

~ temperature for 18 hours. After this time the solvent was removed in vacuo and
the residue was taken up in ethyl acetate {70ml). This solution was washed with
0.3M KHSO,, sat. NaHCO,, wéter and brine, dried (Na,S0,) and evaporated. The
residue was purified by flash chromatography (eluant EtOAc:Pet. Ether 60-80°C;
4:6) yielding a white solid ideﬁtiﬁed as the title corﬁpound {32mg, 0.09mmol, 31%).
MS:- ESI {M+H)* = 354.2
'H NMR (CDCI,) 8 0.97, 0.98 (9H, 2xs), 1.41-1.43 (3H, m) 1.44-1.62 (2H, m),
2.03 (3H ,d, J=2.3Hz), 2.16-2.21 (4H, m), 3.61-3.63 (1H, m), 3.74-3.78 (1H, m),
4.45-4.52 (1H, m), 4.75-4.77 (1H, m), 5.24-5.29 (1H, m), 6.73-6.78 (1H, m) ppm
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. a-acetoxyethyl p-nitrophenyl carbonate (32ng, 0.12mmmol; prepared accordi ng
to Alexander et al., J. Med. Chem 31, 318, 1988) and tri et&ybeuddiHe (20ny,
0. 20mol ), i.ehl oronet hane (25nl) was stirred at roomt erature for 18
* hours. A%W%E”ﬂhﬁ@ tinme the solvent was removed in vacuo aﬁgHWh%mw%§Pdue was
taken up in ethyl acetate (70nl). This solution was washed wi th 0.3M KHSO4,
sat. NaHCO3, water and brine, dried (Na2SO4) and evaporated. The residue
was purified by flash chromatography (eluant Et OAc: Pet. Ether 60-80C, 4:6)
yielding a white solid identified as the title conpound (14ng, 0.038muol,
359 . N5 - ESimpMH] + (253N 1 -AckivRyetDxgtaiborgl)-Q ttett-hatyfsmeEnyb)
1.41-1.45 (3H X 04,.(3H...d, J = 4.9Hz), 2.10-2.15 (2H, n), 3.43-3.62
(5H, ), 3.5’6"-’2%6""( ArbRRItlE 5 ) 65 (111 m), 4.73° (1 H, d, J = 5.2H),
~5.45-5.72 (1 H m, 6.76-6.79 (1 H mppm-27 28 May 2004 WO 01/40180
Exanple 11 - (2S)-1-(N'-(9 -Acetoxyethggq%;rbonyl)-Nn}p-
. toluenesul phonyl I'ysi nyl) pyrroiidine-2-cagponitrile 0 11 \ NH 0 CN
PCT/ GB00/ 04572 A sol ution of 0 O
(29)-1-(N'-p-tol uenesul phonylfll ysi yI{g%;roi
trifluoroacetate (100ng, O. ; E%
W95/ 15309), a-acetoxyethyl p-nitropheny
pr epar ed _ : O

di ng-2-carbonitrile

I'hg to Jenkins et al.,
61 ng, 0.23mmol;

o .

. A solution of (2S5)-1-(O'-tert-butylserinyl)pyrrolidine-2-carbonitrite hydrochloride
- (30mg, 0.11mmol;. prepared according to Jenkins et al., WO95/15309),
a~acetoxyethyl p-nitrophenyl carbonate (32mg, 0.12mmol; prepared according to
" Alexander et al, J. Med: Chem. 31, 318, 1988) and triethylamine (20mg,
0.20mmol) in dichloromethane (25ml) was stired at room temperature for 18
" hours. After this time the solvent was removed in vacuo and the residue was
taken up in ethyl acetate {70ml). This soiution was washed with 0.3M KHSO,, sat.
NaHCO,, water and bﬁne, dried (Na,S0O,) and evaporated. The residue was
purified by flash chromatography (eluant EtOAc:Pet. Ether 60-80°C; 4_:6) yielding a
white solid identified as the titie compound (14mg, 0.038mmol, 35%).
MS:- ESI {(M+H)y =370.1 :
£ _ 'H NMR (CDCl,): 6 1.11-1.15 (9H, m), 1.41-1.45 (3H, m), 2.04 (3H, d, J = 4,9Hz),
' 2.10-2.15 (2H, m), 3.43-3.62 (5H, m), 3.90-4.00 (1H, m), 4.50-4.65 (1H, m), 4.73
(1H, d, J = 5.2Hz), 5.45-5.72 (1H, m), 6.76-6.79 (1H, m) ppm
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according to Al exander et al., J. Med. Chem 31, 318, 1988) and
triethylamne (30ng, 0.30mmol) in dichloronethane (25ml) v@BsMay R@G4ed at -
roomte for 18 hours. After this time the solv ved in
vacuo awpﬁeﬁé{gy due was taken up in ethyl acetate (70%'1‘/ ?’654%2% ution
was washed with 0.3M KHSO4* sat. NaHCO3, water and brine, dried (Na2SO4)
and evaporated. The residue was purified by flash chronmatography (el uant
Et OAc: Pet. Et her 60 80C, 7:3) yielding a white solid identified as the
title corrpound = 509.0 'H NI\/R
(C(c) Ol 3) : Expmp %)(161&9‘%) Acit%l/gfi‘%‘ycf&q?“yibw 805 (3H, d, J -

18, 3Hz) <ty pgrrhdindt calborirfib: 2.93 (2H M, 3, 63 -3.64
(2H, 438422&&?“%%)&4 72-4.73 (1 H m, 4.74-4.79, 5.10-5.20 (1
H, 2xrr) 5.54-5.62 (1 H, rr) 6.74%5. 79 (1H,- m, 7.29,(2H, d, J = 7.7Hz),
7.71 (2H, d, J = 8.4Hz) ppm 28 WD @&l/40180 28 May 2004 PCT/ GB00/ 04572
Exanple 12 - (2S)-1-(N-(1'-A¢ iy car bonyl ) - N-(2"- (5" - cyanopyri di n-
2"' -yl am no) et hyl) gl yci nyl) g} Ong-2-carbonitrile NH A sol uti on of
1-([2-[ (5-cyanopyridi n- 2- ;-r/o am no] acetyl )-2-cyano- (S)
pyrrolidine bis(trifluoroacetate) (100ng, 0.19mmvl; prepared according to
Vill hauer et al., W98/19998), a- aceto et hyl p-nitrophenyl carbonate
(56ngy, 0.21 mol ; prepareancco din exanfler\at a!., J. Med. Chem 31
318,. 1988) and triethyl %;{(\@ i n Ai chl oronet hane (25n)
was stirred at room - t enpefat ou er this tine the sol vent
was renoved in vacua and the residue vvhls ta en u Nn et hyI acetate (70nl).
This solution was washed wth

A solution of (28)—1—(N“—p—toIuene_su!phonyllysinyl)pyrroiidine-z-carbonitriIe
_ trifluoroacetate (100mg, 0.20mmol; nrepared according to Jenkins et al,
- W0O95/15309), aQacetoxyethy! p-nitrophenyl carbonate (61mg, 0.23mmol; prepared
| according to Alexander et al,, J. Med. Chem. 31, 318, 1888) and triethylamine
(30mg, 0.30mmol) in dichloromethane (25ml) was stirred at room temperature for
18 hours. After this time the solvent was remdved in vacuo and the residue was
taken up in ethyl acetate (70ml). This solution was washed with 0.3M KHSO,, sat.
NaHCQ,, water and brine, dried (Na,S0O,) and evaporated. The residue was B
purifi ed by ﬂas.h chromatography (eluant EtOAc'Pet Ether 60-80°C; 7:3) yielding a L)
white solid identified as the title compound (51mg, 0. 10mmo! 49%).
MS:- ESI {M+H}* = = 500.0
‘H NMR (CDCl,): § 1.41-1.48 (6H, m), 1.51-1. 69 (2H, m), 2.05 (3H, d, J = 18.3Hz),
2.12-2.28 {5H, m), 2.41 (3H, s), 2.86-2.93 (2H, m), 3.63-3.64 (2H, m), 4.38-4.42
(1H, m), 4.72-4.73 (1H, m), 4.74-4.79, 5.10-5.20 (1H, 2xrn). 5.54-5.62 (1H, m),
6.74-6.79 (1H, m), 7.29-(2H, d, J = 7.7Hz), 7.71 (ZHT d, J = 8.4Hz) ppm
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. 0.3M KHSO4, sat. NaHCO3, water and brine, dried (Na2SO4) and evapor at ed-
The residue was purified by flash chromat ography (el uant E28MAay B4 Et her
60- 80C, ’ i«gl ding a white solid identified as the tit
(13ng, 0.%3%?1,8616%. MS: - ESI (M+H)' = 429.2 '"H NWR (C(¢) CL3 /Bg%l
1.21-1.32 (3H, m, 1.40-1.46 (1 H mM,1.99-2.05 (4H, m, 2.17- 2.31 (4H,
m, 3.50-3.63 (6H m, 4.40-4.50 (1 H mM, 4.77 (1 H d, J =5.9Hz), 6.45
6.49 (1 H m, 6.68-6.77 (1 H m, 7.44-7.48 (1 H m, 832 (1 H s) ppm?29
WO 01/ 40180 28 May 2004 PCT/ GBOO 04572 Exanpl e y TR -

(29) - 1- (N - @erwje d2ydarbbiiiil :ﬁfitPéY?&'HdVﬁn'}i’Hf‘léé%'% rip-"-cyanopyridin-

pyrrol i di ne-a, etHy FoIRTInE12-EdBbnikrileO - t ent

but yl t hreoni-zﬁy ?Bﬁﬁ%ﬁyggﬁ%@?&#boni trile hydrochloride (35ng, 0.12mmol;
prepared according to Jenkinget , W@P5/15309),

(32ng, 0.13mmmol) and triethyljam n& (24 .

. (25mL) was stirred at room ,
sol vent was renmpved in vacuo and the“resi
(70mL). . This solution was washed with
brine, dried (Na2SO4) and evapor at ed.
chromat ography (el uant: chl orofor e nol; 98:2) yielding a white solid
identified as the title conpoun ?Q , 0.12nmmol, 100% . Ms:.- ESI (MtH} + =
388.3 "H NWR (CDCI 3): 5 1.10-1. (3H, m, 1.18 (9H, s), 2.00-2.45 (4H, m,
3.55-3.70 (11-1, m, 3.85- ~m, 4.30-4.40 (11-1, m, 4.70-4.80 (1
H m, 5..07 (2H, s), 5.75 H d, J = 8.15Hz), 7.20-7.45 (5H, m ppm

nzyl chl orof ormate

n di chl or onet hane

/ After this tinme the
ue s taken up in ethyl acetate
] 3M KHSO4, CNat . NaHCO,, water and
e residue was purified by flash

Y

[t

A solution of 1-([2-[(5-cyanopyridin-2-yl)aminojethyljamino]acetyl)-2-cyano-(S)-
pyrrolidine bis(triftuoroacetate) (100mg, 0.19mmol; prepared according to Villhauer
et al., WO98/19998), a-acetoxyethy! p-nitrophenyl carbonate (56mg, 0.21mmol;

pfepared according to Alexander et al, J. Med. Chem. 31, 318, 1988) and
‘triethylamine (50mg, 0.50mmol) in ;iichioromethané (25ml) was stired at room -
tempe.rattllre for 18 hours. After this time the solvent was removed in vacuc and
the residue was taken up in ethyl acetate (7Oml). This sofution was washed with
0.3M KHSO,, sat. NaHCQ;,, water and brine, dried (Na,S0O,) and evaporated. The
residue was purified by flash chromatography (eluant EtOAciPet. Ether 60-80°C;
) 9:1) yielding a white solid identified as the titie compound (13mg, 0.03mmol, 16%).
MS:- ESI {M+H}* = 429.2
'H NMR (CDCl,): 8. 1.21-1.32 (3H, m), 1.40-1.46 (1H, m),1.89-2.05 (4H, m), 2.17-
2.31 (4H, m), 3.50-3.63 (6H, m), 4.40-4.50 (1H, m), 4.77 (1H, d, J = 5.9Hz), 6.45-
6.49 (1H, m), 6.68-6.77 (1H, m), 7.44-7.48 (1H, m), 8.32 (1H, s) ppm
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30 28 May 2004 WO 01/ 40180 PCT/ GB00/ 04572 Exanple 14

(25)-1-(S -Pert-Butyl-N - (et hyl oxycarbonyl)cystei nyl) pyrr ol2&viae2004
2- carbo # A sol ut i on of
PCT/GB00/04
(2S)-1- EU% nkﬁllsajbutyl cysteinyl)pyrrolidine-2-carbonitrile tI‘IIG I uorsgzacet ate

(1000ngy, 0.27mmol ; prepared according to Jenkins et aL, W95/ 15309),
et hyl chl orof ormate (35ng, 0.32mml) and triethylamne (50ng, 0.50mmol) in
di chl oronet hane (25nl) was stirred at roomtenperature for 18 hours. After

this tine the sol vent was renoved in S|due as taken up in
ethyl aceExemplertht (2ShiX’ '(B:?SFHE"P‘MF\‘" ﬁé&a&’&i QA’W@"?‘ Qi sat.
NaHCO3, wa b d (Na2SO™4) and evapor at ed. The reSIdue was
purified bbﬁrngﬂ‘eb%h?%r?aﬁgfaphy (eluant Et QAc: Pet. Ether 60-80C, 8:2) _
yielding a white solid identified as the title conpound (30ng, 0.092mmol, ‘
35% . Ms:- ESI {M+tH)" = 328.1 1H NNR(CDCI 8 1.18 (3H, t, J =7 Hz),
1.30 (9H, s), 2.17-2.24 (4H, br , 2. 2.85 (2H, m, 3.70-3.82 (2H, br
n),405409(2Hn)448453(1H 4.74477 (1 H m, 5.41-5.44
(1 H mM ppm 31 28 May 2004 WO OlljﬁLp 04572 Exanple 15

yirol i

(2S)-1-(N-Acetyl - Nabenzoyllysmyl)p -ca bonitrile O A A
solution - of (2S)-1-(Nmac -carbanitrile
trifluoroacetate ‘

_A solution of (23)—1-(O'-teft-butylthre0ninyI)pynolidine-z-carbonitrile hydrochloride

- (35mg, 0.12mmol.; prepared according to Jenkins et al., WO095/15309), benzyl
chlorofénnate (32mg, 0.13mmol) and triethylamine (24mg, 0.24mmol) in

' dfchloromethane (25mi) was stirred at room temperature for 18 hours. After this

| time the solveht was removed in vacuo and the residue was taken up in ethyl

| acetate (70ml).  This solution was washed with 0.3M-KHSQ,, sat. NaH_COs, water
and brine, dried (Na,SO,) and evaporated. The residue was purified by flash
chromatography (eiuant: chloroform: methanol; 98:2) yielding a white solid
identified as the title compound {47mg, 0.12mmol, 100%).

. MS:-ESI {M+H}* =388.3 Y
'H NMR (CDClL): 8 1. 10-1.30 (3H, m), 1.18 (9H, s}, 2.00-2.45 (4H m) 3.55-3.70
"(1H, m), 3.85-4.00 (2H, m), 4.30-4.40 (1H, m), 4.70-4.80 (1H, m), 5.07 (2H,7 s),
575 (1H, d, J = 8.15Hz), 7.20-7.45 (5H, m) ppm
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- (100nmg, O0.22mmol; prepared according to Jenkins et a!., WO95/15309),

benzoyl chloride (343ng, 0.24mmol) and triethyl am ne (45nE8 MayBidol ) in
di chl or oRgRd fdigsd 25ML) was stirred at room tenperature forpcifchaiiasyy Af ter
“this time the solvent was renoved in vacuo and the reS|due was ta en up in
ethyl acetate (70nl). This solution was washed with 0.3M KHSO4, sat.
NaHCO3* water and brine, dried (Na2SO4) and evaporated. The residue was
purified by flash chromatography (eluant chloroform nethanol; 97:3)

Tooo v, -ExBlefA Eli*g'%@%-f%*%mﬁﬁ%*%é!%&%ﬁﬁéa‘?ag%"%%ﬁ%‘%%" P 1 o4

(3H, s), 22—2a£bo?ﬂtr(lé1H br . 3.21- 3.23 (2H, m, 3.59-3.72 (2H, m,
4.65-4.69 (2H, m, 5.07 (2H s), 5.18-5.21 (11-1, m, 6.69-6.72 (1H, m,

- 7.24-7.34 (5H, m ppm 32 28 May 2004 WO 01/40180 PCT/ GBOQ 04572 Exanpl e 16
- (2S5)-1-(N'-(Acetyl)-N-(benzyl oxycar bonyl )ornithinyl)-

. pyrrolidine-2-carbonitrile A sol ution>gf

(2S)-1- (Nm (benzyl oxycarbonyi)om t hi iyl ) pyrrol i di ne-2-carbonitrile
trifluoroacetate (100ng, 0.23mmol; pye ed a ding to Jenkins et a!.,
W95/ 15309), acetyl chloride (20nyg, }i0. 26 1) fand\tri et hyl am ne (50nyg,
0.50mmol )“in dichioromethane/(ZSt% St rri t roomtenperature for 18
hours. After this tinme the solvent wagjre ed i vacuo and the residue was
taken up in ethyl acetate (70ml). This solgion G&s washed with 0.3M KHSO4,
sat. NaHCO3, water and brine, dried (Na2SO4) and evaporated. The residue
was purified by flash chromat ography (eI uant chloroform methanol; 97:3)
y| elding a

L)

A solution of (28)-1-(S‘-tert—butyldysteinyl)pyrrofidine-Z-carbonitrile trifluoroacetate
(1000mg, 0.27mmol; prepared éccording to Jenkins ef al, WO85/15309),
ethylchioroformate (35mg, 0.32mmol) and tﬁe@hyiamine (50mg, 0.50mmol} in
dichloromethane (25ml) was stired at room temperature for 18 hours. - After this
time the solvent was removed in vacuo and ihe residue was taken up in ethyl
acetate (70ml). This solution was washed with 0.3M KHSO,, sat. NaHCO,, water
and brine, dried (Na,S0O,) andr evaporated. The re_sfdue was purified by flash
chromatography (eluant EtOAc:Pet. Ether 60-80°C; 8:2) yielding a white solid
identified as the title compound (30mg, 0.0QZrﬁmoI, 35%).

MS:- ESI {M+H}" = 328.1

H NMR (CDCly): 6 1.18 (3H, t, J =7 Hz), 1.30 (9H, é), 2.17-2.24 (4H, br m), 2.82—
2.85 (2H, m), 3.70-3.82 (2H, br m), 4.05-4.09 (2H, m}, 4.48-4.53 {1H, m), 4.74-4.77
(1H, m), 5.41-5.44 (1H, m) ppm.
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white solid i dentified as the title conmpound (49ny, 0.13mol, 55% . M5 -

ESI {MrH}+ -.371.2 "H NWR (CDCI 3): S 1.30-1.65 (4H, rr) 1. 78-MawB0Q42H,. rr)
1.90 (3 2.10-2.40 (4H, m, 3.10-3.30(2H , 3.

4.70-4. &)62)12@18% 5.90-6.00 (‘I H nm, 7.30-7.50 (4H n?&?@@o%ﬁgo (2H
m ppm 33 28 May 2004 WO 01/40180 Exanple 17 - In vitro inhibitory activity
vs. DP-1V PCT/ GB00/ 04572 The conpounds of the previous exanples were
assayed as inhibitors of DP-1V according to the nethod descri bed in

?is rg“r,1v|01[ |t Eaﬁ xg’%‘?ﬁf%% g?@/g’ékwm\%?%ﬁ'&s'bégt?éﬂ{yﬂﬁ&Vt'"g’(rl?g%’f'zl : 66?'&‘2%‘ feng t hat

the prodrugs of the invention are at | east 1000 tines |ess potent than the
active inhibitors from which the&kare derived. Hence it can be assuned that
any in vivo activity seen is duetto bioconversion into the parent
inhibitors. Exanple 18 - In vix%uggiivity in glucose tol erance nodel The
activity of the conpounds was i Moated in male Zucker Fatty Rats
between 10 and 20 weeks of age. Thie aninmals were fasted overnight and then
adm nistered with the test conpoun 10ng/ kg) as a solution by oral gavage.
One hour later hour a blood sanple (200l) is taken fromthe tail vein to
establish a baseline (t 0) glucose evel, then the animals are given

gl ucose (1g/ kg as a 40% wﬂ/vol sollhti o) or Furt her bl ood sanpl es.
are taken at t = 10, 20, 30, 60 and{ 120 m npjtes,/ G ucose is determ ned by
an enzymati c assay. Typical iven~n the Tabl e bel ow.
ConmpoundBl ood gl ucose (ngld = 4

A solution of (28)-1-(N=-acetyllysinyl)pyrrolidine-2-carbonitrile trifluoroacetate
(1'00mg,'0.22mmo:; prep"aréd according to Jenkins et al., WO95/15309), benzoyl
chioride (343mg, 0.24mmol) and triethylamine (45mg, 0.45mmol) in
dichioromethane (25ml) was stirred at room temperature for 18 hours. After this
time the solvent was removed in vaciio and the residue was taken up in ethy!
acetate (70ml). This solution was washed with 0.3M KHSO,, sat. NaHCO,, water
and brine, dried (NaZSO4) and evaporated. The residue was purified by flash
chromatography {eluant chloroform: methaﬁot; 97:3) yielding a white solid ide_ntiﬁed )
as the title compound (83mg, 0.22mmol, 100%).

" MS:- ESI {M+H}* = 387.6 -
'H NMR (CDCl,): 8 1.56-1.78 (4H, br m), 1.94 (3H, s) 2.12-2.20 (4H, br m), 3.21-
3.23 (2H, m), 3.50-3.72 (2H, m), 4.65-4.69 (2H, m), 5.07 (2H, s), 5.18-5.21 (1H,
m), 6.69-6.72 (1H, m), 7.24-7.34 (5H, m) ppm
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- t=0t =10t =20t =30. t =60t =120 vehicl e95.1 151.6 164.3 153.2 7.8153.4 122.4

© 23.216. 98.

7.368.1210.77.87.0 Exanple 280.2 4.2122.2 7.8117.8104.4 2B.Ma7008 111.3
4.86.712 le 386.4 3.4175.1 3.8148.5 136.7 120:6

3&%@@% Exanpl es80.5 1.4141.3 134.2 129. 28. 2114.3"8:]‘1%‘1“."?"5”
- 14.510. 38.15. 8 Reference91.4 5.2125.8 8.9110.0 110.9 4.4112.2 .108,7
21.57.68.9 34 28 May 2004 WO 01/40180 PCT/ GB00/ 04572 The reference conpound
in the above experinents was the conpound of Exanple 11 of W95/ 153009.

This is the parent co&pound fromwhich the promq%%i of . Exanples 2 - 6 of.
the presentExampleck T @SirdNidfeebd)-Ni-{bsnzylpygarhonyReithinygde resul ts that

t he prodrug@%lwﬁgjzegérwﬁi@ye reduci ng hyperglycaem a after the gl ucose
chal I enge, but that they are not always as effective as the reference
conpound at early time points. This is what would be expected for prodrugs
that are converted in high yield to the parent drug. The results at early
~time points are a result @t e need for netabolic conversion of the
circulating prodrug. In a Hr at e_expeli nrent the test conpound was given
efore the oral glucose chall enge.
glucose (ng/di); mean SE, n = 4

A solution of (23)-1-(N"’-(benzyloxycarbonyi)omithinyl)pyrrolidine-z-carbonitrile
trifiuoroacetate (100mg, 0.23mmol; prepared according to Jenkins et al,
WO95/15309), acetyl chloride (20mg, 0.26mmol) and triethylamine (50mg,
0.50mmol) in dichloromethane (25ml) was stirred at room temperature -for 18
hours. After this time the solvent was removed in vacuo and the residue was
taken up in ethyl acetate (70ml). This solution was washed with 0.3M KHSQ,, sat.
NaHCO,, water and brine, dried (Na,SO,) and evaporated. The residue was

purified by flash chromatography (eluant chioroform: methanol; 87:3) yielding a

N

white solid identified as the title compound (49mg, 0.13mmol, 55%).

MS:- £t {M+H}* = 371.2 :

'H NMR (CDCI): § 1.30-1.65 (4H, m), 1.75-1.95 (2H, m), 1.90 (3H, s), 2.10-2.40
(4H, m), 3.10-3.30 (2H, m), 3.65-3.90 (2H, m), 4.70-4.90 (2H, m), 5.90-6.00 (1H,
my), 7.30-7.50 (4H, m), 7.70-7.80 (ZH, m) ppm
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t =0t =10t =20t =30t =60t =120AUC vehicl e84.2 145.5 134.3 127.2 122.9t 112.2

4556 3.76.68.010.18. 78. 6458 Exanple 183.7 113.5 111.3 t 25iMay 20039 3 t
116.9 t Gi/40980810- 89. 911. 810. 014. 4591 The AUC (area und

concentrgf(?on ?’I;ITE curve) is greatly reduced, show ng thateﬁc-{lﬁgo%or"(s)’&r ug

enabl es significant antihyperglycaemc activity to be maintained for 12
hours. The above results illustrate that the conpounds of the present

i nvention exhibit anti hypergl ycaemi ¢ activity after oral administration in
a rel evant gose nI ol er Hence it is to be expected

- that they vﬁfﬁ'g‘a]lﬁeﬁg'f E’bg’?"\/@% Bjtqry gcti f’%&f‘r@gﬁ‘?of human i npai red gl ucose

tol erance and type 2 diabetes. Furthernore, the in vivo results confi rm

that the prodrugs are converted to active DP-1V inhibitors. in th
ci rcul at i onTheapemeavids; pelhecBierigup EXaawles; Werenssayed AFdRbibBers A1) D?ﬂ\é ot her

according to the method described in Ashworth et al. (Bioorg. Med. Chem, Left.
1996, 6(10), 1163-66). No significant inhibitory activity was detected up to 10uM,
indicating that the prodrugs of the invention are at least 1000 times less potent than
the active inhibitors from which they are derived. Hence it can be assumed that

any in vivo activity seen is due to bioconversion into the parent inhibitors.

Example 18 - In vivo activity in glucose tolerance model

The activity of the compounds was investigated in male Zucker Fatty Rats between
10 .and 20 weeks of age. The animals were fasted ovemight and then
administered with the test compound (10mg/kg) as a solution by oral.gavage. One
hour later hour a blood sample (200ul) is taken frorﬁ the tail vein to establish a
baseline (t = 0) glucose level, then the animals are given glucose (1g/kg as a 40%'
wtivol sojution) orally. Further blood samples are taken at t = 10, 20, 30, 60 and
-120 minuteé. Glucose is determined by an enzymatic assay. Typical results are

given in the Table below.

Corﬁpound Blood glucose {mg/dl); mean * SE, n=4
' t=0 - t=10 t=20_ t=30, t=60 t=120 S
vehicle 95.1% 1516« 164.3 % 153227.8 |153.4% 1224 .
7.36 8.12 10.7 7.8 7.0
Example 2 [80.21+4.2 |1222£7.8 |117.8% 1044+56 {1176 - |111.3+%
o a3 ‘ 4.8 - 6.7 12.1
Example 3 |86.4+3.4 | 175.1+£3.8 1485 1367+  }1206 ¢ 101.9 %
23.2 16.9 - | 8.3 45
Example5 [80.5+1.4 | 1413+ 1342+ 1282+8.2 {1146+ 121.2%
' 14.5 10.3 8.1 5.8
Reference |91.4%5.2 |1258+89 |110.0% 1109+ 44 |1122% 108.7 =
21.5 . 7.5 8.9
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- pat hol ogi es for which such inhibitors have been proposed as therapeutic
agents. 35 28 May 2004 WD 01/40180 PCT/ GB00/ 04572 Exanpl e 128 May 2004

Phar maceuti cal Fornmul ations 19A - 50ng Tabl ets Tabl ets contai ni ng 50ng of
“the compdYA8V#N8EXanple 1 are prepared fromthe follow ngPCIIGBMMASTR Of
Exanpl e154. 5g Corn Starch53. 5g Hydroxypropyl cel | ul osel3. 5¢g

Car boxynet hyl cel | ul ose cal ci unmll. Og Magnesi um st-earate2. Og Lact osel65. 5g
Total 400.0g The nmaterials are bl ended and then pressed to give 2000

tabl ets of 200nmg, each containing 50ng of the conmpound of Exanple 1. The
conpounds Ofhebefarphes c@np@ingriol tHe almve dxperimeatsorbsthpaoatpebpd iohEgamplepect i ve

tablets in the r.lLhe_ conmpounds of EX les 4 . apd 6 t.o 16 were .
simlarly f@r%mﬁ%r at BF s 16 Bare |°8F?°88&F§1"?1i%*&%n@’°8f“9§h%'_ -
respecti ve E:e0MesRdsE oftABpreséMUISEidsupP afd deriviedSupposi t ori es cont ai ni ng
100nmg of the conpound of Exanple 2 are. prepared from the follow ng: 36
it is clear from the above results that the prodrugs are éffective at reducing
 hyperglycaemia after the glucose challenge, but that they are not always as
effective as the reference compound at early time points. This is what would be
expected for prodrugs that are converted in high yield to the parent drug. The
results at early time points are a result of the need for metabolic conversion of the

circulating prodrug.

e

In a separate experiment the test compound was given at the same dose (10mg/kg)

but 12 hours before the oral glucose challenge. The resuits are given below.

Compound Blood glucose {mg/dl); mean £ SE, n=4
t=0 t=10 | t=20 t=30 t=60 t=120 AUC
vehicle 842% |1455+ |13431 {1272+ 1229+ |[1122% 4556 &
3.7 6.6 8.0 10.1 8.7 8.6 458
Example1 [83.7+ [113.5% |111.3% |91.9¢% 8993+ 116.9 % 2430 ¢
38 10.8 9.9 11.8 . 10.0 14.4 591

The AUC (area under the concentration-time curve} is greatly reduced, showing that
. ) ' the prodrug enables significant antihyperglycaemic activity to be maintained for 12

hours.

'Thel above results illustrate that the compounds of the present invention exhibit
antihyperglycaemic activity after oral administration in a relevant animal model of
giucose intolerance. Hence it is to be expectéd that they would be effective in the

| treatment of human impaired glucose tolerance and type 2 diabetes. Furthermore,
- the in vivo results confirm that the prodrugs are converted to active DP-IV inhibitors
in the circulation, and that they could be used in the treatment of all the other

~ pathologies for which such inhibitors have been proposed as therapeutic agents.
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WO 01/40180 28 May 2004 PCT/ GBOO 04572 Conpound of Exanple 2154.5g Corn
Starch210. Oy Col | oi dal silica2.5g Povi done 3049. Og Magnesi 4% Maxdddk e23. Og
- Adi pi c aﬁ; d5 .0% Sodi um bi car bonat e43. Og Sodi um | auryl suIPphat eb.

Lact ose4 6’"@%‘ tal 1000.0g The materials are bl ended and FCH&rBU04ERd t o
gi ve suppositories of 1 g. each containing 100ng of conpound of Exanple 2.
The conpounds of Exanples 1, 3 to 5 and 6 to 16 were fornulated into '
respective suppositories in the same manner. 37 28 May 2004 CLAIMS 1. A
conpound according to the general fornula 1, or a pharnmaceutically
acceptable salt thereof, 1 wherein: X~-.NH Ais IR RRNf or 2 3

Example 19 - Pharmaceutical Formulations

18A - 50mg Tablets

Tablets containing 50mg of the compound of Example 1 are prepared from the

foliowing:
Compound of Example 154.5¢9
Corn Starch : ' 53.5¢g
Hydroxypropyicelivlose 13.5¢9 | -)
Carboxymethylcellulose calcium 11.0g
Magnesium stearate 2.0g

Lactose : ' 165.5g

Total 400.0g

The materials are blended and then pressed to give 2000 tablets of 200mg, each

containing 50mg of the compound of Example 1.

The compounds of Examples 2, 3 and 5 were formulated separately into respective

e

tablets in the same manner. The compounds of Examples 4 and 6 to 16 were
- similarly formulated separately into tablets containing 100mg of the respective

- compounds.

- 18B - 100mg Suppository

Suppositories containing 100mg of the compound of Example 2 are prepared from

the following:
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-4 R is selected fromH C, - Pe alkyl (including branched al kyl and
cycloal kyl), (CH2)$SNHW, (CH2)bCON2, (CH2)r.OWB, CH(Me)Ow28 May20Gt CGH4- Wb
and (CH@a where a is 2-5, bis 1-4, cis 1-2, d is = i -3, W

‘s coW',@c%%ngﬁo S@We, W2 is OH NH2,"' O WL or NHW6, W8 i‘icﬁﬁgﬁ"ﬁ?zlvw i s

Hor W W is H OHor Ow, and Wis C, - Ce alkyl, benzyl, optionally

substituted phenyl or optionally substituted heteroaryl where the optional

substituents are up to two groups selected fromG -- C3 alkyl, C, - C3

al koxy, Fand d; R2is Hor - (CH2) NH-C5H,NY, where nis 2-4 and Y is

selected fromH F, Cd, N2 and CN, or 38 28 May 2004 R and R2 together

are where p is,.3 or 4. i leected from (i), or nore L-al pha-am no,
acyl groups seFSHPé’H"?Pﬁ(‘?n"%P@,gzirg, Asn, Asp,1ﬁcr§s, Gn, GQu, dy, Hs,
lie, Lets, LysCoieStardthe, Pro, Ser. Thr, Trp,2fMdg and Val, (ii) groups

RICO where R3 s H CI:i - Ca al kyl (including branched al kyl and

. cycl oal kyl ), OPOE‘HQ‘JH)FI' 284 oups RACOOC( R5) (Ra) 009 where R4 is H, C, - Cs

al kyl (i ncl udi pgvidbiesghed al kyl and cycl oal kyglag benzyl or optionally

substituted phenyl where the substituents are_up to two groups sel ected

fromC, - C3 aMagnesigmsteargte 5| koxy. F and O ,23a(ﬁh Rs. and Ra are

i ndependent |y Hy@fc doid - Ca al kyl, or R5 and Mg dgpgether are -(d-), --

,Where mis an I nteger of 4-6, and (iv) net ho>‘<4ycar bonyl, ethoxycarbonyl and

benzyl oxycar bofgtiugy kicgrsonate 3.0g

Sodium lauryl sulphate 5.0g
Lactose ' 458.0g
B
Total 1000.0g

;I'he materials are blended and then pressed to give suppositoriés of 1g. each
containing 100mg of compound of Example 2. The compounds of Exampies 1, 3 fo

5 and 6 to 16 were formulated into respective suppositories in the same manner.
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R is selected frompyridyl and optionally substituted phenyl, where the
substituents are up to two groups selected fromC, - C3 al ay2@94 -- C
al koxy, F, d, N2, CN and C®H, Ris Hor C, - C3 alkyl; and ROis H C
- Ca al kyl, phenyl or C, - Ca al koxy; provided that the conpound is not
.N-(2Vval -Val ) - 2-cyanopyrrolidine. 2. A pharmaceutical conposition
conprising a conpound according to the general forrmula 4, or a
pharmaceutical |y acceptable salt thereof, 39 28 May 2004 | wherein: .x %ot
HR12 R11 AAIMI Nz 8 . RN 'or RV 2 3 4 R is selected fromH, C, - CB
al kyl (including branched al kyI and cycl oal kyI ), (CH2)" NHW (CH2) bCONZ,
(CH2). OMNB, CH(Me)OW, (CH2)4-C6H4--W and (CH2),SWs, where a is 2-5, b is
1-4, ¢ is 125 campgund accasding te the generalformyie 1, cop\Whasrasrbivlly W i s O

NHg, OWE or. c%bla\é.’ah'tﬁeﬂéaﬂr WB, WFis Hor W W

R1
N /
A/k[( - 1
O CN

wherein: :
X H 12 " -
Ais F!'{Z . &8 ‘*---.2‘\| - or 5 ).\)\N PP
'2
R
2 3 4

R'is selected from H, C, ~ C, alkyl (including brénqhed alky] and cycloalkyl),
(CH)NHW?, {CH;),COW?, (CH,)OW?, CH(Me)OW?*, (CH,)—C.H,~W* and

(CH,),SWS, where a is 2-5, bis 14, ¢is 1-2, d is 1-2, e is 1-3, W' is COWS,

CO,WE or SO,W®, W2 is OH, NH,, OW® or NHW?®, W? is H.or We, W* is H or W8, W*

is H, OH or OMe, and Wt is C, — C, alkyl, banzyl, optionally substituted phenyl or

optionally substituted heteroaryl where the optional substituents are up to two

groups selected from C, - C, alkyl, C, — G, alkoxy, F and C}; '

R? is H or —{GH,),NH-C,H;N-Y, where n is 2-4 and Y is selacted froam H, F, Cl,
" NO, and CN, or
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Is H OHor W, and Wis ClL - C s alkyl, benzyl, optionally substltuted
phenyl or optionally substituted heteroaryl Wnere t he opt i45rday 20
substituents are up to two groups selected fromC, - C$ al kyl, CI,- C.

al koxy, Fand d; R is Hor -(CHO,,NH-CsH3N Y, where n is 2-4 and Y is
selected fromH F, O, N2 and CN, or R and R together are -(CHr,
where pis 3 or 4, Xis selected from40 28 May 2004 (v) one or nore

L- al pha-ami no acyl groups selected fromAl a, Arg, Asn, Asp, Cys, Gn, GQu,

Ay, H's, Healem3t gﬁ,erlgpé ﬁ_’ﬁhgfe§ 3of®r, Trp, Tyr and Val, (vi)

groups R3CO, where CB.al kyl (i ncluding branched al kyl and
cycl oal kyI) or phenyl, (VII) groups R COOC(RS) (R6) OCO, where R4 is H, C, -
Ce al kyl @Iééqlé#&j frghanched al kyl and cycl oal kyl ), benzyl or optionally
substltute pheny where the substituents are up to two groups sel ected
fromC -- C5 alkyl, C C alkoxy, Fand A, and R5 and R6 are
Independent(gy H,.ﬁrorqnore t_fl%tgﬁhkafhmo ey uﬁé@e@aea%ﬁmﬁ ARd, %n(ﬁbB.)

where mis ‘an int eger of " , (viti) nethoxycarbon et hox caraonyl
and benzyl oxycar%ﬁn His. lies Law Leyisy Mgt.R ﬁ?'rs%'yrhra E’(%(FB ally
substituted . ph V\/nere the substituents' are up to two groups sel ected

fromC, --93 alky', C, - C alkoxy, F, d, N2, ON and CO2H, R6 is Hor C
- C3 alkyl; and RO is H Cl1 - CB al kyl, phenyl or C, - C alkoxy. 3. A

conpound agpor di ig AORSES! hhdrek? B HREI-IBS BIkYI Frtudi BRRkhdPBIkAGHAr di ng
cycloalkyl), or phenyl,

@iy  groups R'COOC{R%)(R%OCO, where R* is H, C, — C, alkyl (including
branched alkyl and cyclgalkyl), benzyl or optionally substituted phenyl
where the substituents are up to two groups selected from C, — G, alkyl, C,
— C, alkoxy, F and Cl, and R® and R® are independently H or C, — C, alkyl,
or R® and R%together are —(CH,),— where m is an integer of 4-8, and

(iv) methoxycarbonyl, ethoxﬁcarbqnyl and benzyloxycarbonyl groups;

R’ is selected from pyridyl and optionally substituted phenyl, where the substituents

are up to two groups selected from C, — C, alkyl, C, - C, alkoxy, F, Cl, NO,, CN

and CO,H,;

R'isHorC,~C, alk)';I: and

R%is H, C, — C, alkyl, phenyl or C, ~ C, alkoxy;

provided that the compound is not N-(Z-Val-Val)-2-cyanopyrrolidine.

2. A pharmaceutical composition comprising a compound according to the general
formula 1, or a pharmaceutically acceptable salt thereof,
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to claim2 wherein R is other than' H.and R2 is H 4. A conpound or
conposition according to Claim3 wherein R is C, - C8 al ky®Ma&y 204conpound
according to Claiml or a pharmaceutical conposition according to claim?2
wherein R is H Ais a group according to general fornulae 2 or 4, and R2
is --(CH2)" NH C$I—|3N- Y. 41 28 May 2004 6. A conpound or conposition
according to Claimb5 whereinnis 2 and YIs CN. 7. A conpound. or
conposition according to Claim6 wherein the NH substituent is at the
2-position and the cyano group isgat .t -p05|t| on of the pyridyl ring. 8.
A conpound according to Claim1 of a plarnmyceutical conposition according
to claim2 wherein-Ais a group- to genkral formula 2 and X is an
am no acyl group 9. A conpound®or rrpos tion according to Caim8 wherein
the amino aryl group is a lysyl--or gargi nfCMN/I group. 10. A conpound or
conposition according to Claim9 wherein the am no acyl group is an

argi ninyl group. 11. A conpound or conposition according to Caim8 wherein
the am no acyl group is a glycinyl group. 12. A conpound according to
Claim 1 or a pharnmaceutical conposition according to claim2 wherein Ais
a group according to -general forrmula 2 and X is R COOC(RS)(R$)OCCO. 13. A
conpound or¥@kbositi on according to aim12 wherein R is C, .- Cg al kyl.
14. A conpgund _or corrposHtl on accor di-nggto Cﬂ‘ai m 12 wherein one of R5 and

R6 is. .H andNhe ot her 2 met hyI 15 A conppund or corrp05|t| on accordi ng

to C:I%‘sm42 erenn Rgé one A~
|
&2

R’ is selaected from H, C, — G, alkyl (including branched alkyl and cycloalkyl),
(CHL),NHW!, (CH,),COW?, (CH,),OW?, CH(Me)OW*, (CH,),~C,H,-W* and
(CH,).SW°®, where a is 2-5, bis 14, cis 1-2, d is 1-2, e is 1-3, W' is COWS,’
CO,W® ar SO,W#, W? is OH, NH,, OW® or NHW®, W* is H or W®, W*is H or W*, W*
is H, OH or OMe, and W? is G, - Cy alkyl, banzyl, optionally substituted phenyl or
optionally substituted hetercaryl where the optional substituents are up to two
groups selected fram C, — C; alkyl, C, — G, alkoxy, F and Ci;

R*isHor —(CHQHNH$,H3N~Y, where n is 2-4 and \f is selacted from H, F, CI,
NO, and CN, or ' ‘ :

R’ and R? together are —(CH,),—, where pis 3 or 4;

Xis selected from
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of RS and Ris Hand the other is nmethyl. 42 28 May 2004 16 _ A conpound
according to Claiml or a pharmaceutical conposition accor(ﬂ_srl\gjay ﬁ(g})%l aim2
wherein Ais a group according to general forrmula 2 and X is

met hoxycar bonyl . 17. A conpound according to Claiml| or a pharnmaceuti cal
conposition according to claim2 wherein Ais a group .according to general
formula 3. 18. A conpound according to d ai m 1 or a pharnmaceuti cal
conposition according to claim2 wherein a roup accor%eng t o general

formul a 4. (¥9. mmmngm-amhamagaﬁy!@ﬁow from e, P8NvASRein R i s
Cl- C3 alkyl. %yﬁ“‘cﬁu‘?'@f&“ , His, JRTRAE Ly MR FHY! Pralsdr TR FhgryPather el n

RO is nethyl. A “conpolnd 'or ‘cohposition accofding to O aim 18 wherein
Rl is Ct - C3 al\lf@ll or C - C3 alkoxy. 22. A conpound or conposition
according to G aim21 wherein R is nethyl or nethoxy. 23. A conpound
according to Claiml or a pharmaceutical conposition accordin Ig to claim?2
se| ected ffdm (mpups B{QOs)vhg:e(B’ is H, C, — C; alkyl (including branched alkyl an

- acet oxyet hoxy C’S; n(%(( a ‘;m%y , 3' -di net hyl'but anoyl ) -
pyrrolldl ne- 2- carbon r)1 €; )-1-(N -(1
"-acet oxyet hoxycar bonyl )i sol eucyl ) pyrrolidi ne-2-carboriitrile;

Egg i E?N“%J{ezh&éég%gﬁ?ayﬁk?ﬁh?ﬁ i )1 S(S‘thlciﬂi) pﬂlzﬁ:aiugipgh&watcar boni t rile;
(29)-1 -(glycyl wmhmmlymanncnypuam “hanzyltss Pptienally; substituted pheny
(29)-1-(arginyl u@g,gq g?,.gm [eHed Q}%\ﬁ% nyﬁ% ré}@ﬂ@é %élé&ed from C, - C, aliedl, C,

(28) 1-((2"S)-2'-(ace oxyrre oXYyC ut anoy ) -
- C, alkoxy, F and Cl, and R® and R° are independently H t:.\rCy

or R® and R%together are —(CH,),,— where m is an integer of 4-6, and
(vii) methoxycarbonyl, ethoxycarbonyl and benzyloxﬁcarboﬁyl groups;
R’ is selected from pyridyl and optionally substituted phenyl, where the substituents’
are up to two groups selected from C, — G, alkyl, C, - C, alkoxy, F, Cl, NO,, CN
and COH; :
R®is H or C, — C, alkyl; and
R®%is H, C, - Cg alkyl, phenyl or C, - C, alkoxy.
3. A compound according to Claim 1 or a phannaceutical'com_'position according
to claim 2 wherein R' is other than' H and R*is H.

4. A compound or composition according ta Claim 3 wherein R' is C, ~ C, alkyl.

5. A compound according to Claim 1 or a pharmaceutical composition according
to claim 2 wherein R' is H, A is a group according to general formulae 2 or 4, and

R?is ~(CH) NH-C4HN-Y.
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pyrrolidine-2-carbonitrile; 1 43 28 May 2004 (25)-1-((2'S)-2'-(1
"-acet axyet hoxycar bonyl am no) - 2' - cycl ohexyl acetyl)- pyrrol |%ﬁ iay 2004
2-carbonitrile; (29 -1-((2" S)2'-(l
"-acet oxyet hoxycar bonyl am no) -4', 4' - di net hyl pent anoyl ) -
pyrrol I di ne-2-carbonitrile; (25)-1-(N _(1

"-acet oxyet hoxycarbonyl)-O -tent-butyl serinyl)pyrrolidife-2- carbonitrile;
(2S)-1-(N'-(1' - acet oxyet hoxycar bonyt)-N p-t ol uenesul phonyl |l ysinyl) -
pyrrolidine-2-carbonitrile;

(25)-1-(N- (gl A%ﬁbﬁﬁﬁ&bh%%@é;ﬁ&ﬂ&b&oﬂn 26 Oldiin 5 GpersapIis dishd lsytRi no) -
ethyl ) gl ycinyl)pyrrolidine-2-carbonitri

(2S5)-1-(N - (benzyl oxycarbonyl)-O tent butyI t hraoni nyl ) pyrrol i di ne- 2-
car boni trilge; o compound or composmon accordmg to Claim 6 wherem the NH substituent is

(25)-1-(S -tert-buty | oxycar bon % BZI’I’QHdJ ne- 2- car bonit
e (25 ihe Ripesbeny NG BANAYONDS YR POSITHONBY PYORIEBR, 11 | . and
(2S)-1-(Na (acetyl)-Nm (benzyl oxycarbonyl)ornithinyl)pyrrolidine-2-
carbonitrile. 24. At |east one g&! Oﬁnd s&l ect ed fr? tlcal I SO f?n
conpounds &k 6PaPRYNd gccofdingie & @ phagnagautica; o %"i’t‘%%ccé’ ﬁﬁ%

sel ected f Iy @h@?é?ﬁﬂtué @adrbup A66518InAfth Yenakdl forffula 2@MHOURGM animerabyng t o
any preceding claim . A pharmaceutical” conposition containing agent -

sel ected frgﬁwworrpounds according to any preceding Claim 27. A
conposition according to Caim 26, which conposi.tion is for the treatnent

of
9. A compound or composition according to Claim 8 wherein the amino acyl group

is a lysyl or argininyl group.

10. A compound or composition according to Claim 9 wherein the amino acyl
group is an argininyl group. ' -

11. A compound or composition according to Claim 8 wherein the amino acyl
group is a glycinyl group.

12. A compound according to Claim 1 or a pharmaceutical composition according
to claim 2 wherein A is a group according to -general formula 2 and X is
R*COQC(R®}R%OCO.

13. A compound or comi:ms’rtion according to Claim 12 wherein R* is C,— G alkyl.

14. A compound or composition according to Claim-12 wherein one of R® and R® is
H and the other is methyl. '

15. A compound or composition according to Claim 12 wherein R* is methyl, one
of R® and R® is H and the other is methyl.

L
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| npai red gl ucose tol erance or type 2 diabetes. 213. The use, in the
preparation of a nedicanment for the treatnment of -inpaired 28Wayddes
tol erance or type 2 diabetes, of a conpound or compounds according to
of Clainms 1 to 25. 44

16. A compound aceording to Claim 1 or a pharmagceutical composition according
to claim 2 wherein A is a group according to general formula 2 and X is

methoxycarbonyl.

17. A compound accarding to Claim 1 or a pharmaceutical composition accarding
to claim 2 wherein A is a group acearding to general formula 3.

18. A compound according to Claim 1 or a pharmaceutical composition according
to claim 2 wherein A is a group according o general formula 4.

19. A compound or composition according to Claim 18 wherein RYis C; ~ C, alkyl.
20. A compound or compositien according to Claim 19 wherein R® is methyl,

21. A compound or compésitiOn according ta Claim 18 wherein R? is C, —~ C, alky!
or C1 — C3 alkoxy. |

22. A compound or compasition according to Claim 21 wherein R® is methyl or
methoxy.

23. A compound according to Claim 1 or a pharmaceutical composition according
to claim 2 selected from '
(238)-1-{(2' S)-2'-{ 1"-acetoxyethoxycarbonylamine)-3',3'-dimethylbutanoyl)-
pyrrolidine-2-carbonitrile; '
(25)-1-(N'-(1"-acetoxyethoxycarbonyljisoleucyl)pyrrolidine-2-carbonitrile;
(28)-1-(N'-{methoxycarbonyl)isolaucyl)pyrrolidine-2-carbonitrile;
(25)-1-((N')-{4"-oxopent-2"-en-2"-yl)isoleucyl)pyrrolidine-2-carbonitrile;
(25)-1-(glycylisoleucyl)pyrrolidine-2-carbonitrile;
(29)-1-(arginylisoleucyl)pyrrofidine-2-carbonitrile;
(25)-1 a((2‘S)-2'-(acetoxymethoxycart_)onylamino)-3',3’-dimathylhutanoyl)—
pyrrolidine-2-carbonitrile; '

- 43
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24.

28 May 2004

(28)-1-((2'S)-2'-(1"-acetoxyethoxycarbonylamina)-2'-cyclohexylacetyl)-

pyrrolidine-2-carbonitrile;

(2S)-1-{(2' $)-2'-{1"-acetoxyethoxycarbonylamine)-4',4'-dimethyipentanoyi)-
pyrrolidine-2-carbonitrile;
(28)-1-(N'-(1"-acetoxyethoxycarbonyl)-O'-fert-butylserinyljpyrrolidine-2-
carbonitrile; - '
(25)-1-(N*-(1*-acetoxyethoxycarbonyl)-N*-p-toluenasulphonyliysinyl)-
pyrrolidine-2-carbonitrile;
(29)-1-(N-(1"-acetoxyethoxycarbanyl)-N-(2"-(5"-cyanopyridin-2"-ylamino)-
ethyl)glycinyl)pyrrolidine-2-carbonitrile,
(25)-1-(N'-(benzyloxycarbonyl)-O'_tert-butylthreoninyl)pyrrolidine-2-
carbonitrile; _ '
(25)-1-(S"-tert-butyl-N'-(ethyloxycarbonyl)cysteinyl)pyrrolidine-2-carbonitrile;
(23)-1-(N"-a(_:atyl-N"-benznyilysinyl)pyrrolidine-z-carbonitrile; and

(25)-1 -(N“-(acetyl)-N“-(benzyioxycarbonyl)ornithinyl)pyrroﬁdine—z-

“carbonitrile.

At least one compound selected from optical isomers of compounds

according to any preceding claim.

295,

At least one cornpound selected from pharmaceutically acceptable sails of

compounds according to any preceding claim.

26. A pharmacautical composition containing agent selected from compoimds

| according to any preceding Clairm.

27. A composition according to Claim 26, which composition is for the treatment of

impaired glucose tolerance or type 2 diabetes.

28. The use, in the preparation of a medicament for the treatment of .impairad
glucose tolerance or type 2 diabetes, of a compound or compounds acc’ording to

any of Claims 1 to 25.
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