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(54) Title: NOVEL ANTIDIABETIC AGENTS

R’ x\l;!
2
A/H]/N /(1) R? (2)
O CN

(57) Abstract: Compounds which are 1-(2’-aminoacyl)-2-cyanopymrolidine derivatives according to general formula (1) are DP-IV
& inhibitors for treatment of impaired glucose tolerance or type 2 diabetes; wherein A is selected from groups (2, 3 and 4); X is selected
from aminoacyl groups corresponding to the natural amino acids, acyl groups R*CO, groups R‘COOCRS)(ROCO, methoxycar-
bonyl, ethoxycarbonyl and benzyloxycarbonyl; R? is selected from H, C;-Cg alkyl residues, (CHo),NHW?, (CH,),COW?, (CH,).OW3,
CH(Me)OW*, (CHz)s-CsH,-W* and (CH,).SWC, where a is 2-5, b is 14, ¢ is 1-2, d is 1-2, e is 1-3, Wi is COWS, CO,WS or S50, W5,
=~ W2is OH, NH;, OW® or NHWS, W? is H or W¢, W* is H or W¢, W5 is H, OH or OMe, and W9 is C,-Cj alkyl, optionally substituted
phenyl, optionally substituted heteroaryl or benzyl and R? s selected from H and (CH.),-CsH;N-Y, where nis 24 and Y is H, F, CL,
NO; or CN, or R" and R? together are -(CHy),-where p is 3 or 4; R? is selected from H, C;-Cg alkyl and phenyl; Ré is selected from H,
Cy-Cs alkyl, benzyl and optionally substitued phenyl; RS and R¢ are each independently selected from H and C,;-Cg alkyl or together
are -(CHy)p-, where m is 4-6; R7 is selected from pyridyl and optionally substituted phenyl; R® is selected from H and C;-C; atkyl;

and R? is selected from H, C,-Cg alkyl, C;-Cy alkoxy and phenyl.




- Abstract: Conpounds which are 1-(2'-am noacyl)-2-cyanopyrrolidine
«derivatives according to general forrmula (1) are DP-1V | nhi2§ May 80G4%0r
_treat mantvﬁgf Ei ‘gl red glucose tolerance or type 2 diabetes; wherein Ais
sel ected 8#\@5 ups (2, 3 and 4); X is selected from am MOHEBI/YFBUps
corresponding to the natural am no acids, acyl groups R err] CO groups
R err] COOC(Rerr]) (R err])OCO, nethoxycar- bonyl, ethoxycarbonyl and
benzyl oxycarbonyl; Rlerr] is selected fromH (Cerr]-Cerr] alkyl residues,
(CHerr])[err]NHMWerr], (CHerr])[err]CONerr],(CHerr]), ONerr],
CH(Me)OWerr], (CHerr])[err]- 'rﬂ“F%@FP?fIWGPN]S and
(CHerr])[err]SWerr], where a |s 2-5 bis 1-4, cis 1-2, dis 1-2, e is
- 1-3, Werr] is CONerr], COerr]Werr] or SJerr]Werr], Werr] is OH '
‘ .\I>I\[H[ er ]r ], OwWFbempfesent Nhﬂt[itmn(rjr]elates[te iars]ené%[of-hwel &grﬁpdlﬁmﬁs l\z?tl[;a@ F\fe] ué&ul'fbrqriclew err],
err] is H or , and Werr] .is err]-Clerr] alky optional |y
substit ut edtreéﬁé‘?WI 8\/5&% gnﬁ'&*’?%uﬂf@?‘?'fﬁﬁ SlycRet delsrange and (sefgipl ofhed Rlerr]
is sel ectedchpdifiedd. and (CH err])[err]-Clerr]Herr]NY, where nis 2-4 and Y
is H F d, NJerr] or CN, or Rerr] and R err] together are
-(CHerr])[err] where pis 3 or 4, Rerr] is selected fromH {err]-Cerr]
al kyl and p err |s selected fromH derr]-(err] alkyl, benzyl
Begkatauetd tolfbe 15ton

and optiona Rlerr] and Rlerr] are each |ndependently
selected fromH and Cerr]- C[err] al kyl or together are -(CHerr])[err]- ,
where mis 4-6; Rlerr] is selected frompyridyl and optionally substituted

phfanyl ; dR][ effhg drgymel dipapidy!f peptidaband (B0504.14.6] aeren a:::whatedad(rjmnﬁw Ir] '23
selected fr err rr err] a xy and pheny

Nay 2004  WEOLSRIEE meKaatn 8 ARt BAPHY Ihatetic Bajemeindrer osent
i nventi on r&lg@nmntwtwe adtivities obEevepal Honfons Ul émthoﬁhsnél&%wéado [ the
treat nent olt g ﬂ&gﬁétg i hpaij red gl ucose tol erance and certain other
condi ti ons. 1§ %@t}dg 1).nhich s mvplyed m thesFeayiation iop epstrrigndigidileodiase |V
(EC. 3. 4. 14. b8y RivBIs 2 t | {SENNEIE B.17- as

. DPP-1V or D Ig?l V) i s[st Eﬁ%wﬁzﬁt %d%og’%?r?ﬁ)hypgdﬁ?ﬁ&%v%eé regltr'Jlle:;{?é §@ lﬁ??ﬁge

‘activities Bpci@/GLE (?r@ﬁ)rﬂn@g IVonle @@@ﬁoﬁwpﬁﬂ@abmmma@amd biucessept i de
g onre o s ShBOIESh b EHAVERY O Lo T et 168,
to the advantageous to potentiate the effect of endogenous GLP—‘L 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 et 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.



inactive GP-1 (7-36) by DP-1V. In cases of type 2 diabetes and inpaired
glucose tolerance, where hyperglycaem a can lead to tissueéddamg@ds4 it ‘.
woul d b @ﬂyﬁ%ageous to potentiate the effect of endogenous G.P-1.

Accor di ﬁﬂ , hibitors of DP-1V have been proposed as c&$d/eR0848R2ugs for
the treatnment of type 2 diabetes and inpaired glucose tol erance. For
exanple, Denuth et at. (W097/40832) disclose the effect of

N-i sol eucyl -pyrrolidine on blood glucose levels in a relevant aninal

nodel . This conpound, however, may not be sufficiently potent to be a -

vi abl e t her &séafiDescrption of the Inventiopot ent i nhibitors of DP-1V are

di scl osed by Jenkins et al. (WX5/15309) and by Vill hauer (W98119998), but
they tend to be unstable and to cyclize in solution. This instability

vould 1 ead e nid hbUbACE deflePlof eRfiydiiled Wbt IchaRicaly Sldull, W wiiFAU" ©

quality for human therapeutic use. Theretore, there rehains’a nee or an

agent that UiFpIgotmelpbolioactivation afler pdminigiiatinn its = berbhe sebjEey ko fiberate

conmer ci al (Y-S 20 1/,40180..PCT/ GB00/ 04572 Brj ef
Descri ption Y e&':'tr@g%hr%ﬁf %ﬁﬁav@%'r}%v\éﬁ g'ﬂ%&)%{w?gﬁs_e%re(ﬁenﬁ YJ&™&fes t hat
are cheni calprgdregsablThe cbmpowdtscdf the prsegbinveitRidCre Gseful foy #id Peatafenesi
adm ni stration %odiglg%}unan subject, to liberate highly potent inhibitors of
DP-1V. I n-t MP%Ft 918RG, 39d, ipaieg cdlucese falerapss:| 9 malhas othengpugtionsThe
conpounds Ofwhishein fHecsataritiatiol ON tHeOkttioh &f WRfrioné Porh Ay iha@Rat&RNby P\ YPe 2

di abetes and. i np %red lg_l ucose tolerance, as well as other conditions
wher ei n t he 9)Y§¢ 818¢78P¢HIs bsPetithe action of a hornone normal |y inactivated by

DP-1V gives a therapeutic benefit.
2
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2 28 May 2004 WO 01/40180 PCT/ GBOO 04572 Di scl osed herein are conpounds
1-(2' -am noacyl ) 2-cyanopyrrolidine derivatives accordi ng 28dvigezidal
formula 1; R RZ RO "' N~CNR1234 wherein Ais selected from
-groups 2, @%ﬁlﬂ X is selected froman aninoacyl group BEFGERMBRH# ng to
one of the natural am no acids, an acyl group R3CO, a group
R4000C( R5) ( R6) OCO, net hoxycarbonyl, et hoxycar bonyl and benzyl oxycarbonyl ;
R is selected fromH a C, - C alkyl residue, (CH2).NHW (CH2)6CON2,
(CH2),, OB, CH(Me)OM, (CHZ)d-C614-Wb and (CHZ) GSIN6, where a is 2-5, bis
1-4, c is 1-Riscldsadshare are dosnppugds W(2'tamioey!)0@anopyrSGEMS , devilratives OH,
NHI,QNor W is Hor W, Wis H OH or Ow, and W
is C, -- nﬁ\% deﬁ?#la([)ﬁ)gmw\l%ubst ituted phenyl, optionally substituted
het er oar yl or ben;yl and R2 is se}ect gd from H, and (CH2)"- HBEE-Y, wher e
nis 2-4 and Y isRH, : . N2 aPN i R; d R2 toget a
---(CH ) P- where i's or 24; R3|s|%<ralectedfxqml:| C - , kyl,-and
“phenyl; R4 is e mH C, -- al kRl “Weénzyl @id opfi orel |y
substltut ed phenyl; IR5 an 556 are each independently selected fro[l\;zH and
C, - C5 alkyl or to@ther e -(CH2)m, where mis 4-6; R7 is
1 2 3 4
wherein A is selected from groups 2, 3 and 4; X is selected from an aminoacyl

group corresponding to one of the natural amino acids, an acyl group R3CO, 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)d-CGHrW’S 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.



selected frompyridyl and optionally substituted phenyl; R5 is selected
fromHand C, - C3 alkyl; and Rl is selected fromH, C, - 28dvay?804 C -
C5 al koxy and phenyl. Further, disclosed herein are novel conpounds as
defined above, to pharmaceutical conpositions in which at |east one active
agent is such a conpound, to the use of such conpositions for the

t r eat ment Agdordifg Ichd firstBsHeeR thers RPOIdNNS corApdlind@cBordRighe thedferefgat ment in
whi ch the compounds of the invention are adm nistered to a subject in need

of treat "RAhula28oMRphRARREcNRERY SlicBtabR saltlidisds, aspect, there is provided a
conpound according to the general fornmula 1, or a pharmaceutically
acceptable salt thereof, 4 wherein;y H' R2 Rl11 = Als RZ2 RaNor RV 3 4 R. is
selected fromH, C, - C6' alkyl ("$ncluffiny, branched al kyl and cycl oal kyl),
(CH2}BNHW, (CH-)ti CON, (CH2) , (CH2)d--C6H4-Wand (CH?

). SW), where a is 2-5, b is 1-4A"c | dis 1-2, eis 1-3, W is COMN,
CO2Wor S@@Ws, W2 is OH, NH2, OWor isliar W, WA i>i-1 or 1AA W
is H OHor OV, and W is C, - C arkyl, benzyl, optionally substituted
phenyl or optionally ‘substituted heteroaryl where the optional
substituents are up to two groups selected fromC, -- C3 alkyl, C - GCs

al koxy, Fand d, R2is Hor--(CHz)nNH-C HaN Y, .where nis 2-4 and Y is
selected fromH F, d, _ -

-wherein:
X H B12 it -
as N s P
IS B2 ’ R8 s OF O)\')\N - '
I.
R2
2 3 4

R' is selected from H, €, — Gy alkyl (including branched alkyl and cyclaaliyl),
. (CH),NHW?, (CH,),COW?, (CH,).OWS, CH(Ma)OW, (CH,)C,H,~WF and
(CH,) SWP, where a is 2-5, bis 1-4, cis 1-2, d is 1-2, e is 13, W'is COW®,
© GOMWE or SO,WE, W2 is OH, NH,, OWS or NHW®, Wo'is H.or WS, W is H ar WE, W3
i H, OH or OMe, arid W is C, ~ C, alkyl, banzyl, ogiionally substituted phenyl or
. optionally substituted heteroaryl where the optional substiments‘ate up to 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

3a



NO 2 and CN, or 3a 28 May 2004 R and R2 together are -{CHOF , where pis 3
or 4, Xis selected from (i7 one or nore -L-al pha-ani no. ac8May 80
selected fromAla, Arg, Asti, Asp, Cys, Gn, Qu, Gy. Hs, lie. Leu, Lys.
Met. Phe, Pro, Ser. Thr. 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;) (WOCO, where R is H C, - C$ alkyl (including 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 -- C
al koxy, F a a S _and en ly Hor Cl-- Ca alkyl, ‘or
Rs and Wto&g ?l%qR Fo(ggt(e 2@15 5 I nteger of 4-6, and (Ilv)
met_ hoxycar bonyI et hoxycar bonyI and benzyloxycar banyl groups; R7 is

sel ected fr % and optionally substituted phenyl, where the
substituent %d ™ wo groups. sel ected from C - C al kyl; C, -- C3

alkoxy F, d, NOZ CN and CO; R8 is Hor -- C3 alkyl; and Wis H,

Cl-- CO al kyI al k.ox I‘OVI de und,i s not
N-(ZVal - - val§ ?fieh ?'F(])'T'f’ﬁﬁﬁ?m'ﬂg sei &h"ﬁb&ﬁ)ﬁg 2‘5 offPaspect ,
there is pr QVI dedCys,}Gm,r(Blapelyt rmlllecbemdsvslmn Phe, Pro, 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

3b



conprising a conpound according to the general forrmula 1, or a
pharmaceutically acceptable salt thereof, t wherein: X , 26fMay 2008 A I1s N2
R8. or RN2 3 4R is selected fromH, C, - Cs alkyl (including branched
al kyl and cycloal kyl), (CH2),NHW. (CH COA2, (CHOW CH(Me)OW,

(CH2) d- C6H4- INW and (CH2QSWs, where a is 2-5, bis 1-4, cis 1-2, dis 1-2,
e is 1-3, WAooy 08 \8¥ésrd SEpa0 . thah is prédiled\EDhatMfcetficdNiddivipodiort S H or
W W4 is. Hor W, W ,is H OHor OWw, and Wis C, - CB al kyl, benzyl,
optional ly mwushgraeﬁmmaewbmmmg apthe @eAklay forvtiatt, bud gﬁarh%tceﬁmnwl wher e

the optional substituents are up to two .groups selected fromC, - C
al kyl, CLl. - dcdepthtdoxsyltthereoid G ; Rx,is Hor --(CH RNH-CSH N Y, where nis
2.4 and Y is selected fromH F. d, .NO and CN, or R and R2 together

are - (CH2) , where p is 3 or 4; Fss ted from3c 28 May 2004 (v) NO
one or nore L-al pha- am no acyl gro ps s | eched fromAIa Arg, Asn, Asp,

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

3c



Cys, Adn, u, Gy, H's, He. Leu,: Lys. Met, Phe, Pro, Ser, Thr, Trp, Tyr
and Vai, groups WCO, where R3 1s H C -Cc al kyl (includi2idan29éhed

al kyl and cycloal kyl), or phenyl, (vii) groups RACOOC(RR) (R6) OCO, where R
is H C - C6 alkyl (including branched al kyl and cycl oal kyl), benzyl or
optionally substituted phenyl where the substituents are up to two groups
selected fromC, - C3 alkyl, C, - C, alkoxy, Fand C, and R5 and R6 are

i ndependently Hor C, - C6 alkyl, or -R5 and R6 together are -(CH2), where
mls an into jer of 4-6, and (vii) nethoxycarbonyl, ethoxycarbonyl and
benzyt oxycer bonyl groups; RT is selected frompyridyl and optionally
substituted . phenyl, where the substituents are up to two groups sel ected
fromC - C 3 alkyl, Cl-Ca alkoxy, F, C, N2, ICN and C&H, R is Hor C
= C, alkyl; (énd Rne o mpred.-alpBazrmine acyligsenps sslectyd fromgjAla) Argxdsnspor di ng
to a third aspectg, ' | gedy t,h ' h t4.0n

medi cament for th?%?ﬂ'iﬁ%’i%%%ﬁ‘g}’gﬁﬂ% gg&t@[‘ﬁ?ﬁ?{?ﬁbﬂt; ea'gj

di abetes, of a Aéatpound or conpounds as defined in the first aspect. 3d 28
May 2004 WD 01/40180 PCT/ GB0O/ 04572 Detail ed Description of the Invention
In a first aspect, the present invention conprises a series of novel
conpounds t ifd) areups BitQgehere RYe Hy s ot Coalion fincluding bramshiediafiyl andf DP- | V.

The conpounds of e Lhvention are -
SET NSS!

| -(2"-am noacyl) - i ne derivatives according to

(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.

3d



general formula | below. | In this general fornmula, Ais a group selected .
from2, 3 and 4. X* N R2 2 3 4 The dashed bond (broken | i i@Man2dtdat es t he -

coval ent t links the nitrogen atomof Ato 1 . T IS an
acyi or g)@%" %ﬁyl group. Suitable groups are: (i) am nokﬁ%@{ﬁ@‘?‘ﬁ’% I
- corresponding to one of the natural am no acids alanine (Ala), arginine '
(Arg), asparigine (Asn), aspartic acid (Asp), cysteine (Cys), glutam ne
(dn), glutamc acid (Gu), glycine (Ay), histidine (Hi s), isoleucine
(I''e), leuci ne_%(iLeu) ,, l.ysine (Lys), nethionine (Met), phenylal ani ne (Phe),
prol i ne (Prigtailed Peseriptiappf the lnvedtiome (Thr), tryptophan (Trp), tyrosine
(Tyr) and valine (Val); 28 May 2004 WD 01/40180 PCT/ GB00/ 04572 (ii) aryl
groups R3CO, where R3 is a hydrogen atom a C, - Cs al kyl group or a '
menyl Rg roupa f(rihti a&s)aeatcwmmmthw?ﬁmxmpf%slwberwswp.svéb%aﬁﬁ,ls(,.lﬁ@ thgp) OCO, -
ere is a ro at om. : . p,.a benzyl group, or a
phenyl groﬁem‘%ﬂgﬁr&g&efﬁhﬁ%yﬂge%g&q%[% %fogélwh Ehecompeendsahihe and RS
and R6 ar e ppaddnt ir@anen dant L(z'-aminbi rRpPFbIR] ivati oup or
- R5 and R6 -tpgget her are a ol(_yrret hylﬂﬁl}gge)trfni PQ-(O%?ﬁiﬁat'ﬁe?‘?Oﬂ':‘%%n
i nt eger of 98DeFal fgimula ¥ peledt hoxycar bonyl, et hoxycar bonyl and

benzyl oxycar bonyl . ‘
R
A)\n/N
6 oN | )

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

X . H R® R

N;
’ S M -

2 3 . 4

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);

4



"R is the side-chain of a naturally occurring amno acid, or an anal ogue
theredf. More specifically, R is selected froma hydroger@Meng0@ - Cr,

al kyl reswgwggeise( CH2) , NHW ( CH2) bCON2, (CHZ) COW, CH(I\/E)OéY_.T
(CH2) d- C6H4-Ws and (CH2)eSWs, where a is an integer of 2 IGBWMSH :
integer of 1-4, cis | or 2, dis 1 or 2, eis an integer of13,W|s
CON CO2Wor S02Ws1 W2 is OH, NH2, OWor NHWs, VIPis Hor W, W is Hor
W, Wois H OHor OMe, and Wis C, - C6 al kyl, optionally substituted

phenyl , opt; ter r nzyk. It ti onal
subst it uenglgo‘ﬁﬁl %‘l*@ﬁ@?&%ﬁﬁe gﬁdggﬁrg{\d}(y‘{’geg'r %@%‘s a?létﬁ?%eal gm‘ﬂ‘? I?:'Etlz"kyl and
C. - C3 al pharyyigrougps as well as fluorine and chlorine at oms. Up to two

. such substituents may be present. R3 is a hydrogen atom.or a group
--(CH2), NH- C5H3N-Y, where n is an integer of 2- 4, CSH3N is a dival ent

Pl or ) ne"ofB pufictny 'énea""gm’w'55&5&??%“?0@%635?%@{3 Ve q%‘?%a?. vel y,
R and R2 hpgebbeatoma Op- €; 4liigrupMaaietzyl gréups oPh pﬂenﬂ% rdRwitOP thay VO

01/ 40180 PCT/ GB00/ 04572 R 1s selected frompyrid and “opti onal
- subst i t ut efrieehe substigted with adnty @:rﬂIpUP.sﬁﬂﬁlsR arubm as'eueaeﬂl indep@dentiCa al kyl

groups, C, ro_grou no groups
and car box?y%rf)%ps oiﬁﬂéy?o tvvéa"f}hﬁ}o ﬂﬁ e @%@ﬁ%ﬁ i's a

hydr ogen at:ﬂimmHz%.there(ﬁ @hk)ﬂtegm—wa-& Bﬂdl S a hydr ogen atom a C, - (6
al kyl group, a C, - C alkoxy group or a phenyl group. In the context of
the present disclosure, "alley[" includes straight chain,and . branched

2T 00U RBRUR darfihyf, KRRy P BemledbBm © & atky!
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, cisfor2,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.



i ncl udes nethyl, ethyl, isopropyl, tert-butyl, neopentyl and cycl ohexyl .

~groups. Also, "heteroaryl" is intended to include nonocycld&May 2@04 and si x' -
menber ed ic rings that include fromone to three h

sel ect ed“i@‘(i)fr?n%dtrogen, oxygen and sul phur. For exanpl e,%@(gﬁ%@%?z

i ncl udes pyrolyl, pyridyl, fury!, thienyl, imdazolyl, thiazolyl,

. soxazol yl, thiadiazolyl, pyrimdyl and pyrazinyl. Certain of the conpounds

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

Its. f h sal -1 OXi. ' :
Shar miceut Re roectB S Byddh eha FellpRl sliilPhaivn t Bt petignal; ne
I nvent i on. sudaxa@RlsaRciode EHJC"CQrS_lﬁk)FISQrM]:fs', ee, cPitkoxy2§@upot hibged Qf?)r\?@’ the

acetate, hydrochloride, sulphate, phosphate and benzoate salts o 'basi ¢
conpounds, Rilta@reups, syatioapupsandeashaxy giokps. ebpde Wk slichasahistituemtssalays  of
aci di ¢ conpounds.. Except when R is H, conpounds according to general

formul a | %BESFU&O stereogeni c centres (asymetric carbon atons), shown
below as C*. The stereochemistry at these two positions is preferably the
one illustrated. Certain enbodinents of RL and X allow for further

stereogeni c centres to be introduced, 6 28 May 2004 WD 01140180

PCT/ GB00/ 0456.7 ound f the invention may exist as epiners,
i ncl udi ng ﬁd'isgas'?yrea?%qs)eﬁrsatr@s oiglr@‘s'u hg%’atglr%léﬁ' i somers, including mxtures of

such optical isonmers, are considered to be within the scope of the
“invention. Rt 1. In a preferred enbodi nent, the present invention

conpri ses B isonpydingemaost. & Gg~ Gsaligh geaupl afGyr-ns alkoxy group orha ghenyg ot her
t han HandrI§2 where present, is H In a '

it | | »
In- the context of the present disclosure, "élkyl“ includes straight-chain and
.branched alkyl groups as well as cycloalkyl groups. For example, C, - C, alkyl
includes methyl, ethyl, isopropyi, te&-butyl. neopentyl and cjclohexyl groups.
Aiso, "heteroaryl" 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, hydrocﬁloride,
-s.u.lphate, phosphate and ‘benzoate salts of basic compoundé, 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,



: rmre preferred enbodinent, R is C, - Cr, alkyl. In another preferred
‘enbodi'nent, the present i nventi on conprises a conmpound accd®Manglddo

gener al in which R is Hand Ais selected from accordi ng
"to generﬁ W‘r‘@'ﬁ%ae 2 and 4 with R2 being - (CH2)"NH (;‘BHBI\I-ELT’F 00457 e
preferred enmbodiment nis 2 and Yis ON. tn 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 preferred enbodi nent, the present invention
conprises a conpound according to general formula 1 in which Ais a group

accor di ng t angeserthe mjnmu!‘dSZo&rtbe)Gnitsnthm awayn exist yas grpiaprs, | incloding nmor e
an. anmino, .ac gr o correspondi ng to a basic

referred e I ment
gm' no acid gll%a%r%fgnefr§3| n8 (ﬁucgr gpYcahiso ingp rbstaves Py, siehyiontiead. | n
anot her nor gopferf, @Fd %s?d@?&ﬁtd‘&’é‘@wtm%t%é &{E)te%ﬂl'%gnv@rﬁ% h, group correspondi ng

to glycine. in anot her preferred enbo present invention

conpri ses a conpound according to general formula | in which Ais a group
according to general forrmula 2 7 28 May 2004 WD 01/40180 PCT/ GB00/ 04572
and X .is a group R'COOC(R5) (R6)OCO. In one nore preferred enbodi ment, R4
is C - C alkyl. In another nore preferred enbodi ment, one of R5 and R6
is Hand the other is nmethyl. Mst préfrerabfy,\R and one of R3 and R6 are
met hyl and the other of R5 and R6 is k" | nyanother preferred énbodi nent,
the present invention conprises a cogpou Yavgording to general formula 1
in which Ais a group according to gener formyla 2 and Xis a

nmet hoxycar bonyl group. O ‘

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



I n anot her preferred enbodi nent, .the present invention conprises a compound .
according to general fornmula 9 in which Ais a group accor d&Mgax dUeneral ' -
fornul a whoili4oismot her preferred enbodi nent, the present |peEaBIQtusT2

conprises a conpound according to general formula | in which Ais a group
according to general formula 4. In a nore preferred enbodinent R8 is C -
C3 al kyl, and nost preferably it is nethyl. In another nore preferred

enbodi ment, RO is C - C3 alkyl or C, - C3 alkoxy, and nost preferably it
i's methyl olndT B@YFoUSRTBOTTIRNRGOCOICH BN Alofe b#@@erfeﬂaéﬁmgeét. Ro[e than
one of these preferred enbodinents are particularly preferred. A nost
preferred efbodvadiyl. ot emhepnescprefamedatobatimest, ane oifdand RSds Hoareld fr om
(29)-1-((2' Q).r 2 "o acet t hax rhonyl am np) 3", 3'.-di met hyl but anoyl ).-
pyrrolidi ne% c%ﬁ%n??’@ﬁe%%ggﬁe?ﬁ- E&I‘ g( pnd one 3P 3na e 2k Mty and ire

"-acet oxyet bthey oaRPaRy RFiisial eucyi ) pyrrol i di ne-2-carbonitrile;

(2S)-1-(N - (met hoxycar bonyl )i sol eucyl ) pyrrolidi ne-2-carbonitrile;
(2S)-1-((N)-(4"-oxopent-2"-en-2"-yl)isol eucyl)pyrrolidine-2-carbonitrile;

(2S)-1- (gl yeylisel rrolidine-2-carbonitril.e; .
(59717 ¢ 9 o ohBer oty ChoufR s ReSgl intentin. capnsises e comentndng
01740180 PCatsdP0ing @ gederal formula 1 in which A is a group according to general formula 2
(29)-1-((2'S)-2' - (acet oxynet hoxycar bonyl am no)-3', 3" - gl nmet hyl but anoyl ) -
pyrrol i di neadd &df Bdngthpxyearbqrylyrogp.- ((2' S)-2' - (1
"-acet oxyet hoxycar bonyl am no) - 2' - cycl ohexyl acetyl) -
pyrrolidine-2-carbonitrile,

" 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;



- (29)-1 -((2'S)-Z-(1 "-acetoxyet hoxycar bonyl am no) -4', 4' -di net hyl pent anoyi ) -
‘pyrrolidine-2-carbonitrile; (2S5)-1-(N-(1 _ 28 May 2004
"-acet ox rbonyl)-0O -tent-butyl serinyl)pyrrolidine-2- carbonitrile;
T (2S)-1-( ﬁép%%giet oxyet hoxycar bonyl ) - N- p- t ol uenesul phonyi P§EER#/§4572
pyrrolid in a-2-carbonitrile; . _
(2S)-1-(N-(1' - acet oxyet hoxycar bonyl )-N-(2"-(5""' -cyanopyridi n-2""' -yl am no) -
et hyl)glycinyl)pyrrolidine-2-carbonitrile; (2
S)-1-(N - (benzyl oxgloar bpng! 2 -0 tert-butylthreoninyl) pyrrolidine-2-
carbonitrile: (2(2 )-1-({2'S)-2'-(acetoxymethoxycarbonylamino)-3', 3'-dimethylbutanoyl)-

IS)e 1- E gS) t in'z Nbuggljr?ﬁéfnel(\?_%%bﬂwgar bonyl ) cyst ei nyl ) pyrrolidine-2-carbonitri

e enzoyl1'ysinyl )pyrrolidine-2-carbonitrile; and

(2S) - 1- (N' - (acet gd9)-IN'Shanayizasoxasthoxydaytamiyiaftingl2-pydisHexidtagn2-
carbonitrile The conpounds according to the present invention can be
prepared by stanByfeidines¢Raibgoitdeit hat are well known in the field of

aceording to gen T WESE P SeStoFen OBt iahl e AR lrBlaneT i an ng
as defined previ pysdidinezz-citbohltriie5 9 WO 01/ 40180 28 May 2004
' (25)-1-(N'-(1"-acetoxyethoxycarbonyl)-O'-tert-butylserinyl)pyrrolidine-2-
carbohitriie; |
(25)-1-(N=-(1'-acetoxyethoxycarbonyl)-N=-p-toluenesulphonyilysinyl)-
pyrrolidine-2-carbonitrile;
(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.



PCT/ GB00/ 04572 The synthesis of such conmpounds is described in, for
exanpl e, Jenkins et a!. (W95115309), Villhauer (W981199948 Man2f¥brt h

eta!. (Bwawemsoideed. Chem Lett. 1996, 6(10), 1163-66) andpddyeBodbsstd Arch.
Bi ochem Bi ophys. 1995, 323(1), 148-54). Conpounds not explicitly
described in these publications can be made by routine nodification of the
nmet hods given therein. The steps involved in the preparation of the
-conpounds of the invention from conpounds according to general formula 5

depend on the nature of the group A X X = am no acyl groulgI B ig A=N
R2 Chn" JThe sphttesiRAn sch ¢ppp@inds ipaeserilschismdon exaraplecHighkins et al.

' (WO95/15309), Villhauer (WO98/19998), Ashworth et al. (Bioorg. Med. Chem. Lett.
| 1996, 6(10), 1163-66) and Li et al. (Arch. Biochem. Biophys. 1995, 323(1), 148-54).
Compounds not explicitly_described in these publications can be made by routine

" modification of the methods given therein. The steps involved in the preparation of

the compounds of the invention from compounds according' to general formu_la 5

depend on the nature of the group A.

Kol o 7
HA= Nz ;7 X = amino acyl group.

! |
R | o
Scheme 1 o

H

~ Chn* R'
. . 2 ‘
PG\N)\H/OH =+ R\‘}\‘%JN/N |
O O

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



‘p CNJA Schenme | illustrates the preparation of these conmpounds in two
steps.  Chn represents the side chain of an ami no aci d. Dep'@dﬂ@h%o% t he
_anm no aciwomeimgo used, Chn may be H-(for glycine), CH3 (apePichs £H, ) 2CH
(valine), (CH3)2CHCH2 10 28 May 2004 WO 01/40180 PCT/ GB00/ 04572 ?1 euci ne),
CH3CH2CH( CH3) (i sol euci ne), C6HSCH2 (phenyl ai ani ne), HOC6HACH2 (tyrosine),
CBHGNCH2 (tryptophan), HOOCCH2 (aspartic acid), HOOCCH2CH2 (glutamc

aci d), H2NOCCH2 (asparagi ne), H2NOCCH2CH2 (gl utam ne), HOCH2  (serine),

CSHSN(ZS-l_DZ E‘%PEE?P: ne 1—! ﬁ c#?(zq %Fbtﬂg)l)ﬁe? m%‘%&‘@zg%ﬁf%% ne) .
As w |l bdtyiofirg)st fﬁbiz t(hunf@phmh |H@000H,h(as|partpr aciti), c lODCORLH de
hem stry, | t hat
Feact: ve ulSEARIR 2@, AOECA, (e, HNCRAL T daRee B of < he-
t wo fragrr;erﬁSerlneTh@lslgCIﬂ(Lmd:)t {tereahineg riv&QH, r(mtsteértéq R %HQ@Q Et'hw?ifhe)
. appropria s.are, described in exanp
o Igfot gct i vg: m@qpﬁ{'@féaﬁﬁg@&gt(&égﬂ and il NG (RHKERe): (a'erl@ | A é’l"sm ence,
1981. Chn* Heh@idef€bod smrmrfhmﬁahwﬁaﬁ@ p?éc@lee Blﬂ?ét ﬁe%ra%tr 0389‘?3 | jecessary

protecting groups. Si mIarI_y, PG regresents a protecting g an an no
function. theseside chains rentain functiopaberonps thet acd reactvecunddrdhe comthitisnsd wi t h

the approppgai&layy t@%ﬁ&&cﬁgdco?ﬁbﬁ%tfﬁﬁ ﬁ tﬁett&ogljr%gﬁnér? | (TFI%I & B@?ﬁ loa%ll ng a

variety of *conditions that are nown 1 n
cheni st ry. g@mpsrastybe protectegowitio ap apprasiate masking gedupe d Sughajro@parepr i at e

sol vent, Wabclided ir[ﬂ%r[@aWp!éﬁ’fnP?O%éHvb%r%%sv ﬁ%rgaHi%%y%&esis“. T.W. Greene,
) Wiley-Interscience, 1981. Chn* therefor represents the same side chains but with
: any necessary protecting groups.

Similarly, PG repre_sents_ 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. Generally, 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

N

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 {o
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



di chl oronet hane or dinethylformam de or a m xture of these, and the .
solution is cooled to OC or below. One or two equival ents #fMan2@44 ne' base -
such as- wiposasopy! et hyl am ne or di met hyl am nopyri di ne meypcpepaggad,to the
solution. A condensing agent is then added and the m xture is stirred

until the starting materials have been consuned, as indicated by, for

exanpl e, analytical thin ayer chromatography. If the reaction is slow, it

- may be advisable to allow the m xture to warmup to anbient tenperature to

accel erate the process. ., Suitabl e condensin agents i.ncl ude DCC

(i oycl onolmEaBLT PrrIATieURE7 G 150 frBe sroRaupGLy § o 2 compound of

tri s(di met hydnansl Benmlne SIP AR Al EcBeERYg! %O%Q{Hﬂélsﬁﬁﬁhl%)z AUBOR dmino acyl
((benzotriazol -1- yloxy)tripyrrolidinophosphoni um hexaf | uorophosp?‘naYt e),
PyBroP(r) ("BF8#®- tripyrrolidi nophosphoni um hexaf | uor ophosphate) and HBTU
(O (benzotriazol-1-yl)- N, N, N, N -tetramet hyl uroni um hexaf| uor ophosphate).

11 28 May 2004 WO 01/40180 PCT/ GB00/ 04572 Deprotection of internediate 7
gi ves the tSuitgbly pwierieshdroling may. ba ussdpivstesidobl 6gémayivel tHeoramalogolis Wi t h A

di o f ' ' I id . _Suj t abl
or ot ect ed. SeaEncd Wi SBEHa Aol Pesti®l ATWE offdiies REIE HFls AR B mpouna
Al l

wi th X bei rof camprents:l resi due. the protected am no acids are itens of
commerce. (ii) Ax~, N R2 X = RCO Schene 2 ’

L

X\ e

@a= N . x-rco.
R

£

Scheme 2

. o |
R R?'J\CI | o R
or

N R N
H 4 0 O S

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



Rz N H211'" C n N R 51le. Schene 2 illustrates the preparation of
t hese ‘conpounds. The starting material 5 is treated with &8 May200h! ori de

or an ankygoisggsn an aprotic solvent and in the presenc Lne base
" such as described above, to give the product 18. Wen RBeP: Kl;tﬁ&?!?g#;t

possible to use the acyl chloride- or anhydride. in this case a m xed
anhydride is used. The reagent can conveniently be prepared fromformc
acid and acetic anhydride. (iii) A= N ,; X =R COOC(R5)(R6)OCO. RZ 12 WO
01/ 40180 Schene 3 z R NH
- Scheme 3

R‘I
R.Z\N /H]/Q
H (o} CN 5 6 1
_ : O rR° O R .
5 N 6 S
| + R™ ~07 ~0” ™
| NO R O CN
7_ o 56 O O/ 2
) & : . 1c
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 =
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5 NO2 28 May 2004 PCT/ GB00/ 04572 Schenme 3 illustrates the preparation of
t hese conpounds. The starting material 5 is treated wth &8May 20@Ephenyl
car bonat S,g& '*n g@ aprotic solvent and in the presence of an am ne base
such as QYEY previously to give the product | c. The PERGRINASEZ| s
prepared according to the method described by Al exander et al., J. Med.
Chem 31, 318, 1988. X~ (iv) A= N1 ; X = nethoxycarbonyl, ethoxycarbonyl,
benzyl oxycarbonyl R2 13 28 May 2004 WO 01/40180 PCT/ GBBOO 04572 Schene 4
H3C O 2 N H 5 BnOCOONSu Et OCOCI am

" Scheme 4

MeOCOCI R® 0O CN
, ) _
‘ O
R
' EtOCOCI BIg N
RiN)\rrlQ I HscA OJ'kril/kn/ Q
H . 2
O CN :
' 5

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

"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




" BnOCOCI  or 10 Schene 4 illustrates the. preparation of these conpounds.
The starting material 5 is treated with a chloroformte in2&Mangb@tic
_solvent a | " presence of an am ne base such as descri bed Erew ously
to give the product 1. Since benzyl chloroformate (BnOCOCIECTA-BOMYET2 er y
stable, it may conveniently be replaced by benzyl 1-succinimdyl carbonate
(BnOCONSu). This and all the chloroformates are itens of commerce. (v) A =
H 14 28 May 2004 WO 01/40180 5A Scheme 5 9 PCT/ GB00/ 04572 JE . Schene 5
illustrates the preparation of these conpounds. The starting material 66A

(i.e. a conpound according to. generaichemediila 5 with R2 = H) is reacted
Wth. an aI dehyde 9 in the presence of an acidic catalyst. such as, for
exanpl e, p- tol uenesul’ phom c acid. The -reaction is performed in a sol vent’
such as cycl ohexangtor - ene at an el evated tenperature suph as at the
boiling point of t e sol veny. \Water Hs removed contin usl ei t fier \by
.‘azeotropic disti IA hi- R7
0
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 so[vent Water is removed continuously, either by azeotropic d[stlllatlon or with
a des;ccatlng agent such as activated molecular sieves.
The aldehydes 9 are items of commerce.
R R
(Vi) A )\)\
0P F l;l
T Rz
.
Scheme 6
R . R R R
Rz N "R o
\ﬁ | * )\/u\ 8 OMN/I}(N
O R
O CON B O CN
5 _ 10 1F
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a desiccating agent such as activated nol ecul ar sieves. The al dehydes 9 are
itens of coomerce. (vi) A=2 R-NH 10 Schene 6 |5 28 My 23004y 2008

01/ 40180_PCT/ GB0O/ 04572 Schenme 6 illustrates the preparation of these
compound YOI 5, ting material 5is reacted with an 1, RCK/EBIAT
conpound 10 in an aprotic solvent and in the presence of an am ne base, as
previ ously described, at anbient tenperature. The di carbonyl conpounds 10
are either itens of cormmerce or may be prepared according to

wel | - establ i shed procedures. Qther synthetic routes are, of: course,

possi bl e. ISchgmnérlﬂhstratheb}regtrdpfaamoﬁmﬁmesehmpmdﬂscrTHmemlarathterraltShe order

in which steps per for ned. exanples are illustrated in_ Schenme 7.
Scheme 7 12‘6%6(%34’1@\18&31 3-dicarbon; V\?compglend 10 in an aprotic solvent and in the

presence of an amine base, as previously described, at ambient temperature.

The dicarbonyl compounds 10 are either items of commerce or may be prepared

according 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



- Intermediate | 1 is prepared according to the nethods previously described.
It can be condensed with prolineamde (12) according to t#8 MaytAiHds

descri bedybiaighene 1 to give the internediate 13. This rat ed
by treatment with 16 28 May 2004 WO 01/40180 PCT/ G300/ 04%‘?1.[&%0&6&”

trifluoroacetic anhydride to give the target conpound. Alternatively,
I ntermedi ate 11 can be condensed with prolinenitrile (14) to give the
target conmpounds directly. Conpounds according to general formula I (the

ds of .th j t] t abol t he body
comhounds adiiRaGEs SnbrR IF Svedth FaSsComAatY. BlemaiNaRednabedingy bi tor
of DP-1V. SaResm bé dondedseddiiCpiehmmitieq i ive the My édPﬁp%uﬂas Hifaduy, are

believed to be useful in the treatnment of certain nedical conditions.
Accordi ngly, the conpounds of the present |nvent|on are useful in the

treat ment ofcdnfiRRMds 2atRoRRY %6 gene 'fohﬁ @he %Fn%)bﬁltﬂsa of tEQe ggrounds

of the present invention are useful in t e tr at me npal re gI 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’i's rowt h hornone insufficiency
| eading to small stature. O her nedi Sghemperdi tions are al so included wthin
the scope of the invention. For use in the treatnment of these disorders,

t he conpounds of the invention will generally be included in a

phar maceuti cal conposi t,l on and fornul ated

o /klf ~ invivo_ J}r Q

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

17



appropriately for the intended route of adm nistration. Such conpositions

conprise a second aspect to the present invention. The . pH%?MﬁgEQ@4cal

conposi t YMOK40§8G ncl ude ot her such pharmaceutical | y acceptedit/gpewssspi ent s

as are generally known in the art, such as bul king agents, diluents,

di spersants, preservatives, colouring and flavouring agents and the |ike.
The choice of the 17 28 May 2004 WO 01/40180 PCT/ GB00/ 04572 exci pients

wi |l depend on the manner in which the conposition is to be formulated and

adni ni st er extipidie wiPAeIRHH dnOthe TAANMRR iR dRichitS e&ﬁﬁoé?ﬁ'onti?%be%rﬁﬁﬁ&@a‘ef all'y
known in the art. For exanple, the conposition may be fornulated as a

tabl et, cHysagrainisisiedy Uie ermeesitigromay bgladmimsterest byateonyteageaetaiy enge or
wafer for githn inlAgUN &, lAi-SE LAk S - pposi,tary for
rectal or vaginnalt gﬁﬂm 'niogﬁigﬁfﬁ!)eﬁ?ﬁ%ngmgﬁs’%%ﬂ B%X,baesfﬁgg@ﬁie:éo% 8rta@8 er for
nasal adni¢fPStleasyryn,orowsler dereonal admirdstiationf as atlogEngal oradafenifatsudt i on, as

tch f d el tion, or_as.a sqlution, or suspension for
gugguf aneg{?g,hglfﬁr ?%ug%éu?g&@%t%t{? t af2nBuS PRI iC%Brn.reF | eBf A or s nay

i ncl ude erahpisistratier] asradsduiimy, suepénsidr edpdvitder dGenashPadiniitiafos, af?ssa arg
known in the art to be suitable for depot administration. A preferre
“conposi ti oneT8 % '4"&8?%60?'8?* acdf'ﬂ!"“éﬁﬁ‘ﬁ% AS APa{NIAr transdgraliadminisisatian, t he

i nvent i on grOsPeI Stion HEbdPEnelon! fof AUBBRENEIusY ittFERR R culaP lof S ARGELOT type 2
di abet es wherein a_person in need of such treatnent Is admnistered a

t her apeut iTU8FY¥Ap. efrestatie foraonay insfuds encapsilated and ather cotfealiedablease The
S oottt <0G Rl e 6 1B shifalil Fof G ROV A | L2k "

into account t articul aracteristics o trent e wll _
t ypi cal | y poefefred pompagjtiorndis s50t@blpt foresalpaministyation. up to four- ti nes per day. O

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.

18



- The foregoing, general description is further illustrated below in a nunber
of exanples. These are intended to denonstrate the inpl ensiftiay 2004of t he

i nvent i onwoyijserdoney do not in any way limt the scope of %@}G{mggen

" described hereto. EXAMPLES Sol vents and reagents were generally used as
supplied without. further purification. The structures of all internediates
were confirmed by 1H NMR Final products were further characterised by
mass spectroscopy and/or el enmental analysis. 18 WO 01/40180 28 May 2004

ig{ g?gg{ gg%ég}%ﬁﬁﬂ% @f#ﬁ d éé)% S(Jl gﬁﬁ:ﬁt{%{ﬁﬁ-:oxg/carbonylamtno)—3' 3'-dimethyl-

but anoyl )pym@én@lmrwﬂmdamamommlé\ sol ution of
- (29)-1-((2'S)-2"-am no-3', 3" -di net hyl but anoyl ) pyrrol i di ne-2-carbonitrile
hydrochl ori de (180ng, 0.73mmol ; prepared,according to Jenkins et a/.,
W95/ 15309), a-acet oxyet hyl p nltr:ﬁi arbonate (220ng; 0. 82mol ;

er

_ prepared according to Ale der em 31, 318, 1988) and
triethylam ne (90ny, 090 i n diichl o orret (25nl) was stirred at
room tenperature for 1 [ [

he sol vent was renpved in
vacua and the residue was taken up i eth I

an
ac te (70mL). This solution
was washed with 0.3M KHSO4, sat. NaHCGCS, ter d brine, dried (Na2SO4)
and evaporated. The residue was purified by flash chromatography (el uant
Et OAc: Pet. Ether 60-80C, 3:7) yielding a white solid identified as the

title conpound (170 , .689
P A SOIl(ltlon mg(.’ZS)- -(?2‘8) -2'-amino-3°,3'-dimethylbutanoyl)pyrrolidine-2-carbonitrile

hydrochlonde (180mg, 0.73mmol; prepared according to Jenkins ef al,
WOS85/15309), o-acetoxyethyl p-nitrophenyl carbonate (220mg, 0.82mmof;
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

19



"MB:- ESI {M+H}' = 340.2 'H NWMR (CDCl,): 8 1.02,1.03 (9H, 2XS&, 1.42-1.46
(3H, m, 2.03,2.05 (3H, 2xs), 2.15-2.25 (4H, m, 36937628( By 2094
4.23-4. 2@ dalsodgo M, 4.77-4.79 (11-1, m, 5.43 (11-1, d, TGRoodEh
6.73-6.77 (1 H n) ppm 19 28 May 2004 WO 01/40180 PCT/ GB00/ 04572 Exanple 2
- (29)-1.-(N -(7 "-Acet oxyet hoxycarbonyl )i sol eucyl ) pyrrolidi ne-2-
~carbonitrile A solution of (2S)-1-(isoleucyl)pyrrolidine--2-carbonitrile
hydrochl ori de (500ngy, 2.04mmol; prepared according to Jenkins et- a/.,

W95/ 15309 b . 7mol ;

pr epar ed az:Eco?‘(fﬁ?\g tq)g%iltlg!(aa ‘de‘?‘&&g{l@%‘%mﬁgﬁgﬁgﬁ‘érﬁn&@& p@&%,ﬁe- 988) and
‘triethyl amcaebdqriiileg, 2. 50mmol) in dichl oromet hane (40m ) was stirred at
roomtenperature for 18 hours. After this time the solvent was renoved in
vacuo and the residue was taken up in acetate (70ml). This solution
was washed with 0.3M KHSO4, sat. NaH er and brine, dried (Na2SOQ4).
and evaporated. The .residde purdfi ey by f chr omat ogr aphy (el uant
Et OAc: Pet. Ether 60-80C, 3}|7) yfeldijhg ajcologrle9gs oil identified as the
title conpound (480ny, 1 A7 . H + = 340.0 "H NWR
(CDA 3): 5 0.86-0.89 (61-, 92-0[.:197 (ILH, . 1.41-1.45 (3H, nm), 150-
1.80 (2H, m, 2.02 (3H, d, J =5.2Hz), 2.14Q2.27GMH, n), 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 20

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

. 2.04mmol; prepared according to Jenkins et-al., W095/15309), a-acetoxysthyl p- 1:)
~ nitrophenyl carbonate (610mg, 2.27mmo|; 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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© 28 May 2004 WO 01/40280 PCT/ GB0O0/ 04572 Exanple 3 -

(2S)-1- (N - (Met hoxycarbonyl )i sol eucyl ) pyrrol idi 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

A solution of (2S)-1-(isoleucyl)pyrrolidine-2-carbonitrile hydroci'doride (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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- renoved under reduced pressure, and the residue was triturated with ether,

resulting in the formation of a precipitate. The precipitat4® Mas2@¥ | ect ed

_and dri ed¥D®l/4¢aeuo to give the trifluoroacetate salt of tberiddobmedds 0duct
as a white solid; yield 0.58g (1.8mvol, 45%. (b)

(2S)-1-(dycylisol eucyl)pyrrolidine-2-carbonitrile To a solution of

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

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

added the product of Exanple 5a (0.28g, 0.9mmol) foll owed by anot her

portion of I (1571 . 9mmpl ). The reaction mxture was stirred

over ni ght . {ﬁe‘ggﬁwéirﬂzed y?’ﬁ’ﬂgf@d{'ﬁ?r"?%@!‘? evaporation and the residue

, was taken ufoiasatiti offB&i-RbRucind hﬁrrﬁt%\%t&!(G.QGQPAMEH@Wyé@?@%_ﬂSt h 0.3M
onat e '(2X),’ wa '

sodi um bi sul fate I&ZX)‘, saturated sodi'um bicar eran
sat urat ed s@diMAPk M Gehlgemethenei2gmbi wasardded DIRES driden, Worhimohn Myhhat!s

Tosi due wasIAaD ey PR MU RS-HRRIEE Sl Ui  aRlSaRle Wens ne

m xt ure was4smmelkdolowednbyg hnhothivb portioh FFAAPER] (GEFLET 4MMBI)T € NIerbaisier

reduced pressyre. The.resid subjected to purification by
r ever se- phaJEIEHE ?W%‘ﬁfglﬁhe ?i3P|‘) Bt Wag eerapved; by fotaiy quaporatinal ansk oduct

“Wwhi t Hie wael i 2 :
?%T ?GBO |0 / 84?%6232%132 t§6ka:n117p1|n@h}(l Ee%te: %3$e%§%ﬂton%%é&%ﬁ%th
(2S) - 1- ( Ar gPd1 sciyra bispifsiey(Rxlo Fatyrated sqdium dicsshonate (2x), Teater and satiratedof

i chi or ot F e, e . B REAR e o0 Wit drbfdboud Sl itgelindsn was
added the pigdisdenbwasramored by retenepotatono Thefresidosvads ijfssaivet e
portion of mixture of TFA (95%) and water. (5%). After 1 h most of TFA and water was
' remov.ed under reduced pressure, and the residue was tﬁtur&ted with ether,
resulting m 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
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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DI PEA (157pl, 0.9mmol ). The reaction m xture was stirred overnight. The

sol vent was renoved by rotary evaporation, and the residuediday 2eden up in
et hyl acev@bpapidhe resulting solution was washed with 0.3M&pigdendshsul fate
(2x), saturated sodium bicarbonate (2x), water and saturated sodi um
chloride. The organic phase was dried with anhydrous sodium sul fate .and .
the solvent was renoved by rotary evaporation. The residue was di ssol ved
in a mxture of TFA (95% and water (5% and the m xture was stirred

Che resi duc oAt Brps aaAhR et Rary FARSTOHER R RRE"" e "Gocant cd.

of f, and the residue was subjected to purifigation by reverse-phase HPLC
to give the trifluoroacetate salt of the fingl product as a white powder,
yield 83nmg (19% . Exanple 7

(29)-1-((2'S)-2' - (Acet oxynetjhoxycar bonyl aono) -
but anoyl ) pyrrolidi ne-2-car It e 2

-PCT/ GB0O/ 04572 A sol ut i dgNof (!}] E{)
(25)-1-((2'S)-2'-am no-3', 3' -di met hyl bupgpoyl’) pyrgol i diopg-2-carbonitrile
hydrochl ori de (150ng, 0.61mmmol; prepared d&ccording to Jenkins et al.,
W95/ 15309), acet oxynet hyl p-nitrophenyl carbonate (168ng, 0.66mmol ; _
prepared according to Al exander et al., J. Med. Chem 31, 318, '1988) and

triethylamne (70ng, 0.70mmol) in dichloronmethane (25m). was stirred at

Vacuo and. TR sLien ot eedredRrOt sGienact apm ol PS8 2T 28R ot on
was washed  aibhiofbmibthdHd3@H) wad added 1Pt 182, SR’ TRRhatidiRbrlbEL SOY)

and evaporated. The
' added the product of Example 5a (0.28g, C.9mmol) foliowed by another portion of

p

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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- residue was purified by flash chromatography (el uant EtOAc: Pet. Ether
60-80C, 4:6) yielding a white solid identified as the titl|48 Manpdiid

(188nm, %P{ 95% Ms: - ESI {MtH}'' = 326.1 'H NWR (CDCl 3): 51.03

) (9H s), w 2.16-2.24 (4H, n), 3.72-3.77 (2H, nPCT/GB0YYIgT2H, d,
9.6Hz), 4.77-4. 80 (1H, m, 5.68 (1H, d), 5.68 (2H, s) ppm Exanple 8 -

(28) 1-((2'"S)-2"-(1" -Acetoxyethoxycarbonyl am no)-2' -

cycl ohexyl acetyl ) pyrrolidine-2-carbonitrile CN A solution of

29)-1-((2'S hexyl | i di ne-2-carbonitri|
{111 wor oac Bt Seeiop RIGAS- - aABIIG S chsBa Wb Gray Iy oleRKaeoritlen,

. W95/ 15309 h #Qgﬁ)tl 6 52
pr epar ed agc%rraaﬁemfév%o@dang-eerah{e;?&gLﬁ&gbr b ’r?ﬂ (é r%éﬂl(gl %gmék and
triethylam H‘@Qf(’?&@%i?) oagHenimethyin mﬂlﬁhpmheGMQneatezaﬂﬁgmgasﬂﬁﬁmmdﬁ at
ooty et plebbfed Sbcortdhd ¥ Mexabrler &l b WlE. LB 34y e, "fee) SR L

_vacuo and the'resi due wa en up in ethyl ace
was washed triethylania# (KBBG4 0. Hammolpén m}lldrﬁmétha%@ @5if0d8S ShEEd GBAALRU572

NaHC03, ried S vapor ated. The residue, was
par i 11 d_ by S TReRUE Bl o s dite P RMERLvaS eemared i s ancs)
le el%;ill ngl\g/s a thM‘netl{euslc_wl}#asdtakdlelnblzlﬁ |eg¢y||\l a&eﬁalc”:wg(mnﬁl) wagqtgldxiégi\mheg whgmol
.. D - + = ' C(c
1.40-1. 48 (‘;3,13ﬂ W%r - 'ig'%oe Mfemw% é"f@dﬂ llﬂaﬁ O, yand %\F@Pfa(tid 1ilhe’ 26
(5 4% m, 413 %‘érd%ek?»as( 3ghf7é?3? %y ﬂaélﬁcﬁ‘ro%%tc{&aﬁlhy (’Quan{L Ef6AcPEt Hethdr 6d8be@H2)
7' (4 :6) ylerldr:%g a white solld |dentif ed as R‘le title compound (188mg, 0.58mmol,

) 95%).

M&GS:- ESI {M+H}* = 326.1

'H NMR (CDCI,): & 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 = 8.6Hz), 4.77-4.80 (1H, m), 5.68 (1H, d), 5.68 (2H, s) 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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Example 9 -
(2S)-T-((2'S)-2'-(1"- Acet oxyet hoxycar bonyl ami no) -4', 4' - - di r8tMgy 2004

~ pent anoy. di ne-2-carbonitrile A A solution of
(29S) - 1-(%)‘)2(5)@‘{03{5d am no-4',4'-d inmethyl pentanoyl ) pyrrolidi M HCBUMSH i trile -

trifluoroacetate (100ny, 0 30mol ; prepared according to Jenkins et al.
W95/ 15309), a-acet oxyet hyl p-nitrophenyl carbonate (87my, 0.33nmol ;
prepared according to Al exander et al., J. Med. Chem 31, 318, 1988) and

et S R SOTHRD, W LS TRl SR R S

vacua and phm‘“ewby flash ammmb&rphweluantcﬂtmnlc meEmbeeé%@ﬁ)c; 6)Tﬁé|aan§§al ution
was washed wat er and brine, dried 2SM4) -

and evapor a)(,\"lb Sqlfﬁe'de?tgméaﬁﬁéh%ée B‘EIPP‘P‘?’Efd(“@TQF Pemredlr 611 ogr aphy (el uant

Et OAc: Pet.. ﬁshﬁESﬁ@.n-ﬂQC—:aaé:ﬁ) y| eI d| ng a white solid identified as the
title conpound (32ng, MS: - ‘ESI {MtH}' = 354.2 'H NMR
(CDO 3y B Y MR GCBbE 5055421, (41, @), 6403 46aBH. my. 1 67 A4T71(768 m)2R0210

2.03 (3H d 6 6 , 3 -3.78
(1L.H m, 9?."%?-? zlfz’?é“f&%dﬁ %%6%%1"'7@2?&5?73(7% ‘2&"@',5%%@.1%"914-% n
6. 73-6. 78 ((HHd, d¥4.pHn), BEE2RB4VEYH 2601 6. X5 T¥/(48 1680 ppal/ GB00/ 04572 Exanpl e 10
- (2S)-1-(N -('"1"- Acet oxyet hoxycar bonyl )-O -tert-butyl serinyl)-
pyrrolidine-2-carbonitrile X 0

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 trifiuoroacetate (100mg, 0.30mmol; prepared according to Jenkins ef
al., W095115309).' a-acetoxyethyl p-nitrophenyl carbonate (87mg, 0.33mmol;
prepared according to Algxander et 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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.00 )QLOLN H A solution of
(29)-1- (0O -tent-butyl serinyl)pyrrolidine-2-carbonitrile hydéday 8edde

(30ngy, O - prepared according to Jenkins et alL, WQ5115309
* a- acet ox%&ﬂ{/m%q ni t rophenyl carbonate (32ng, 0. 12nmol; p%é#éé@@"éﬁ@or di ng
to Al exander et al., J. Med. Chem 31, 318, 1988) and triethylam ne (20nyg,
0. 20mmol ) in dichl oronethane (25nl) was stirred at roomtenperature for 18
hours. After this tinme the solvent was renoved in vacuo and the residue was
taken up in ethyl acetate (70nl). This solution was washed with 0.3M KHSO4,
sat. NaHCOBxamatect0 af2iS)t-{Nd1"-deetakyetirxgoaibanyl)-@viepbbulytserinpble r esi due

was purified by.flash chr t ography (el uant Et QAc: Pet. Ether 60-80C, 4:6)
yielding a pWP#%’"E%I’S'F%&O felﬁfel fied as the title conpound (14ny, 0.038mmol,

3509. MB:- ESI (MeHp+ =-370.1 'H NVR (€D. CL3): 81.11-1.15 (9H, m),
1.41-1.45 (3H, m), 2.04 (3H, d, J = 4.9, 2.10-2.15 (2H, n), 3.43-3.62
(5H, ), 3.90-4.00 (1H, n), 4.50-4.65 (AEl, m, 4.73 (1 H d, J = 5.2Hz),

- 5.45-5.72 (1 H m, 6.76-6.7® (1 &, mMoOpp 7 28 2004 WO. 01/ 40180
Exanple 11 - (2S)-1-(N'-(9 -Aceto yetﬂqc);yc bonyll ) - p-
t ol uenesul phonyl | ysi nyl ) pyrso Q4 02 NP 11\ NH

0
H
: 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 (CDC1,): § 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), 3.904.00 (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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0 CN PCT/ GB00/ 04572 A sol ution of
(2S)-1-(N'-p-tol uenesul phonyl | ysi nyl ) pyrroiidi ne-2-car boni t48 May 2004
trifluo (100rrg, 0. 20mmol ; prepared accordi ng to pef al
W95/ 15 ?ﬁia acet oxyet hyl p-nitrophenyl carbonate (61 ng, éhﬁ'@o&sﬁ;
prepared according to-Al exander et al., J. Med. Chem 31, 318, 1988) and
triethylamne (30ng, 0.30nmmol) in dichloromethane (25nml) was stirred at
roomtenperature for 18 hours. After this tine the sol vent was renoved in
vacuo and the residue was n | eth te (70mL). This solution
was washedE¥dPAlest %MW“"?? dPbrine, dried (Na2SO4)
and evaporgfigshes ]_',Z@,grgmygy@g ﬁohau{et.j.bggbmtrﬁéash chr omat ogr aphy (el uant
Et OAc: Pet. Et her c 7 }Wyle lding a white solid |dent|f|ed as the
title compound (51 ng, O.10nmol, 4%/1N MS: - ESI {MrH} + = 509.0 ' H NMVR

1.

(C(c)3): 8 1.41-1.48 (6H, m 1. 69 (2H m, 2.05 (3H d, J =
18.3Hz), 2.12-2.28 (5H, m, Hs) 2.86-2.93 (2H, m, 3.63-3.64
(2H, m,.4.38-4.42 (1 H m 3(1H m, 4.74-4.79, 5.10-5.20 (1
H 2xm, 554562(1H € . (1H, m, 7.29,(2H, d, J = 7.7Hz),
7.71 (2H, d, J 8. 4Hz) ppm 28 WO 01/ 40380 28 May 2004 PCT/ GBOO/ 04572
Exanple 12 - (28) 1- (N-(1' - Acet oxyet hoxygar bonyl ) - N- (2" - (5"' - cyanopyri di n-

2"' -yl am no) et hyl ) gl yci nyﬁrri{diﬁzc rbonfTrN e NH
N

0O O N
H

A solution of (28)—1—(N“—p—toIuene_su!phonyllysinyl)pyrroiidine-z-carbonitriIe
_ trifluoroacetate (100mg, 0.20mmol; brepared 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: Pét Ether 60-80°C; 7:3) yielding a L)
whlte 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, 2xrﬁ). 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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. A solution of

1-([2-1(5- cyanopyri di n-2-yl )am no] et hyl ] am no] acetyl ) - 2- cyzﬁ&d\d@&}om
pyrrolidiwg ¢} BI’I fl uoroacetate) (100ngy, 0. 19mmol ; prepargf}r g g to
Vi | | hauer et a W)98/ 19998), a-acetoxyethyl p-nitrophenyl carbonate
(56ng, 0.21 mml; prepared according to Al exander at a!., J. Med. Chem 31
318,. 1988) and triethylam ne (50nmg, 0.50mml) in dichloronethane (25nl)
was stirred at room tenperature for 18 hours. After this tinme the sol vent

- d d th t ak tate (70ml
This sof uti Giremes 2siag-talnt-Eesorreiorycabom i AE hanbr i, | ne.
dried (Na2S )yl?ﬂﬁn@)\éﬂﬂgfg&&ﬁ%)ﬂy}?ol|dlﬁ§J2déH?b¥)ﬁﬁnl%Urlfled by flash

chr omat ogr aphy uant Et her 60-80C, 9:1) yielding a white
solid identifled as the- t|tleoco undc(lBrrg, 0. |, 16%. WMs:- ESI
(MHH) ' = 429.2 'H NMR (C(c) 1.32 (3H! m) 1.40-1.46 (1 H,
.rr),1.99205(4H n, 2 503, (6H, m, 4.40-4.50 (1
H m, 4.77 (1 H d, 59Hz)64-6.9(H , 6.68-6.77 (1 H m,

7.44-7.48 (1 H m, 8.32 (1 H s) ppm 29 013 40186N28 May 2004

PCT/ GBBOQO 04572 Exanple 13 -

(25)-1-(N -(Benzyl oxycarbonyl)-O pert tyl threoni nyI ) -
pyrrolidine-2-carbonitrile A solgt of (29)-1-(0O -tent :
butyl t hr eoni nyl ) pyrrolidi ne-2-cdrbonftrile hydrochloride (35nmg, 0.12mol;
prepared according to Jenki rNQC W95/ 15309), benzyl chl orof ornmate
(32mg, 0.13mmol) and triethylam ne (24rrg 0.24mmol ) in dichl oronet hane
(25nl) was stirred at roomtenperature for 18 hours. After this time the
sol vent was renoved in vacuo and the residue was taken up in ethyl

A solution of 1-([2-[(5-cyanopyridin-2-yl)aminojethyljamino]acetyl)-2-cyano-(S)-
pyrrolidine bis(triﬂuordacetate) (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 -

temperattire 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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acetate (70mLl). . This solution was washed with 0.3M KHSO4, sat. NaHCQO ,
water. and brine, dried (Na2SO4) and evaporated. The resi du8 Maw2@4r i

by flas O&%&gﬁt ography (eluant: chloroform mnethanol; g‘:’?’)‘“’”ﬁg‘l&% ng a
“1de

white so

ntified as the title conmpound (47ny, 0.12

ESI (MrH + = 388.3 'H NVMR (CDCI3): 5 1.10-1.30 (3H, m), 1.18 (9H s),

2.00-2. 45

(112-1, m,
7.20-7.45

(2S)-1- (S Eramp

2-car bonit
(2S)-1- (S'

et hyl chl or

di chl oronet hane (25nl) was stirred at
this tine the solveént was renoved in
ethyl acetate (70mLl). This. solution
NaHCO3, water and brine, -dried (Na2S an
purified by flash chromatogtap
yielding a white solid |En\l\ ed @s t

359 . MS: -
1.30 (9H,

(4H m, 3.55-3.70 (11-1, n), 3.85-4.00 (2H m, 4.30-4.40

fied

4.70480(1H r‘r) 5..07 (2H, s), 5.75 (1H d. J = 8.15Hz),
30 28 2004 GB0oa/ 572 Ex | 14
Penpiats e y|(2$)-1ﬂr PR F DRIV I SRR . o ©

J‘rg gibrfe‘-f L i drfiid

uty cystei nyI )pyrrol i di ne-2-carbonitrile trifluoroacetate
(1000ny, O. 27mm| prepared according to Jenkins et alL, W95/ 15309),

of or mat,e (35ngy, 0.32mmol) and trjethylam ne (50ny, 0.50mmol
wterrperature for 18 hours.

el el’. Ether 60-80C, 8:

ti
ESI {MrH)" = 32
s), 2.17-2.24 (4RFBr m), 2.82-

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

- (35mg, 0.12mmol.; prepared according to Jenkins et al., WO095/15309), benzyl

chloroformate (32mg, 0.13mmol) and triethylamine (24mg, 0.24mmol) in

- dichloromethane (25mi) was stisred 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
'H NMR (CDCL): 5 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),

'5.75 (1H, d, J = 8.15Hz), 7.20-7.45 (5H, m) ppm
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After

acuo and the residue was taken up in
hed with 0.3M KHSQi sat.
evaporated. The residue was

2)

e c ound (30ngy, 0.092mmol ,
LJIH NVR (CDOI3) 58 1.¢R (3H t, J =7 Hz),



. 2.85 (2H, m), 3.70-3.82 (2H, br n), 4.05-4.09 (2H, n), 4.48-4.53 (1 H, m,
4.74-4.77 (1 H n), 5.41-5.44 (1 H, nm) ppm 31 28 May 20048 Ny 230440180

PCT/ GBOOWW&@aan e 15 eR
- (29)-1- (N-Acet Y| - Na- benzoyl | ysi nyl ) pyrrol i di ne- 2- car boni trile O A X2

solution - of (2S)-1-(Nmacetyllysinyl)pyrrolidine-2-carbanitrile
trifluoroacetate (100ng, 0.22mmol; prepared according to Jenkins et a!.,
WD95/ 15309) , benzoyl chloride (343ng, 0.24mmol) and triethylam ne (45ng,

0. 45mmol ) t.h . I e for 18
noursr Al PB4t RS So e B AR LB A SR FRRIES, 00
was taken upchrbatiiftlé acetate (70ml). 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) i eI ding a white solid identifJed as the title conpound (83ny,

. 0.22mml , 100% . Ms:- ESI {I\/H—|}+: 8 6 "H NVMR (CDCl 3): 8 1.56-1.78 (4H,
br m, 1.94 (3H, s), 2.12-2.20 (4H, r . 3. 21 3.23 (2H, n) 3.59-3.72
(2H, m, 4.65-4.69 (2H, rr) 5.07 (2 5. \21 (11-1, , 6.69-6.72
(1H, m, 7.24-7.34 (5H, m ppm 32 2 May 2004 VO 91/ 40180 PCT/ GBOQ 04572

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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Example 16 - (2S)-1-(N'-(Acetyl)-N-(benzyl oxycarbonyl)ornithinyl)-
pyrrolidine-2-carbonitrile A solution of 28 May 2004
(29)-1- 6dBY% yl oxycar bonyi ) om t hi nyl ) pyrrolidi ne-2-car R

trifluor oacg?‘gtgg (100mg, O0.23mml; prepared according to ?gﬁ}éﬁr?yoﬁna! -
W95/ 15309), acetyl chloride (20ng, 0.26mmol) and triethylam ne (50ny,
0.50mmol ) in dichioronethane (25nl) was stirred at roomtenperature for 18
hours. After this tine the solvent was renoved in vacuo and the residue was

taken up ip ethyl acetate (7 This_sal uti was. washed with 0. 3M KHSO4,
sat " Narchasmik 18 T8 Gl hCi e rra S IR Aaston R | esi due
was purified by flash chronmat ography (eluant chloroform nethanol; 97:3)
yielding a white solid identified as the title conpound (49ng, 0.13mmol,
5599 . Ms:- ESI {MrH}+ -.371.2 'HIONMR (CDCI3): S 1.30-1.65 (4H, m,
1.75-1.95 (2H, m, 1.90 (31-1, s}), 2.10-2.40 (4H, m, 3.10-3.30 (2H, m,
3.65-3190 (2H, m, 4.70-4.90 (2H, H 5.90-6.00 (‘I H m, 7.30-7.50 (4H,
m, 7.70-7.80 (2H, m ppm 33 28 May} 2004 WO 01/ 40180 Exanple 17 - In vitro
inhibitory activity vs. DP-1V PCT/ GBQQ/ 04572 The conpounds of the previous
exanpl es' were assayed as inhibitors ol DP-1V according to the nethod
described in Ashworth at al. (Bioorg. d Chem Lett, 1996, 6(10),
1163-66). No significant inhibitoryactnvity s\detected up to 10M
indicating that the prodrugs of thglinvdntiog arg at |[east 1000 tinmes |ess
potent than the active inhi j ey are derived. Hence it
can be assuned t hat C)'. VCN

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 (CDCLy): 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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.any in vivo activity seen is due to bioconversion into the parent
inhibitors. Exanple 18 - In vivo activity in glucose tol er @8ddayn@2idl The
activity conmpounds was investigated in nmale Zucker _E
* bet ween “%Myégsom weeks of age. The animals were fasted 3@%‘8@?&2nd t hen
~administered with the test conmpound (10ng/kg) as a solution by oral gavage.
One hour later hour a blood sanple (2001) is taken fromthe tail vein to
establish a baseline (t = 0) glucose level, then the animals are given
glucose (1g/kg as a 40% w/vol solution) orally. Further blood sanples. .
are taken dexamplelt§ - (25)-130-(fgetyllN"-¢ %WP@%’P"@DBEBQB“Y'%‘ det er mi ned by
an enzynati@d@é[ Ye-2ledth6Ritrileesul ts are given in the Table bel ow
ConmpoundBl o glucose (ngldt); mean SE, n = 4 t=0t=10t =20t =30. t =60t =120
vehicle95.1 151.6 164.3 153.2 7.8153.4 122.4 7.368.1210.77.87.0 Exanpl e
280.2 4.2122.2 7.8117.8104.4 5.6117.6 111.3 4.86.712.1 Exanple 386.4
- 3.4175.1 3.8148.5 136.7 #20™§ 101.9 23.216.98.34.5 . Exanpl es80.5
1.4141.3 134.2 129.28.21 121. 2 14.H10. 38. 15. 8 Reference9l.4 5.2125.8
8.9110.0 110.9 4.4112.2 @.\EE%U 9 34 28 May 2004 WD 01/ 40180

PCT/ GB00/ 04572
O .
O o
By Q |
N
e} CN

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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The reference conmpound in the above experinents was the conpound of Exanple
11 of W95/15309. This is the parent conpound from which t%%ﬁ%@ﬂﬂégs of
Exanpl es the present disclosure are derived. It i omt he
above regu%??lslﬁtl at the prodrugs are effective at reducing ﬁ?&%ﬁ%ﬂ"y aem a
after the glucose challenge, but that they are not always as effective as
the reference conpound at early tinme points. This is what woul d be
expected for prodrugs that are converted in high yield to the parent drug.
The results at eay]y, ti poings ar re of the need for netabolic
- conver si on B¥3PRlE HCT Fbﬁ’%’?‘ﬁb"'m&f:ﬁ&ﬁy ?’ﬁ'sg'g'i‘épar ate experinent the test
conpound was given at the sane dose (10ng/kg) but 12 hours before the oral
gl ucose chall enge. The results are given bel ow. ConpoundBl ood ql ucose
(my/ di); neHie cappoynds af theppreyigus R¥pEBIRSWere-assauert as bt £120PV 5 5

]1-%,1 g ]1-51 %:C{m]dsrig go %heln:'n%tf%d desefbed il Ashforthl Bt 28 (BRoRfH MedXHE CLBS- 7

19986, 6(1'0), 1163-66). No significant inhibitory activity was detected up fo 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 4.5
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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+99.3t 116.9 t 2430 3.810.89.911.810.014.4591 The AUC (area under the
concentration-tinme curve) is greatly reduced, show ng that 2&Meay ge@®Hdr ug
enabl es significant antihyperglycaemc activity to be nmaintained for 12
“hours. THEOBH#IEC results illustrate that the conmpounds of RCEGBAGGSTR

I nvention exhibit antihyperglycaemc activity after oral admnistration in
a relevant animal nodel of glucose intolerance. Hence it is to be expected
that they would be effective in the treatnment of human inpaired gl ucose
tol erance and type 2 diabetes. Furthernore, the in vivo results confirm

t hat t he priodrefseacecaopaadtie the abovetaxperibPnis\Wwamnthielsiotrgoand ioh Exéraple

circulation,, a y ul.d be used in the treatnent of all the other
pat hol ogi oot BF WnPRHsAEY RS 16 pER compalifc SBp0REAt 4 pREMESR o
agents. 35 PA@Gnifiys 20@ ok lssdmiditiddaré GROGEMALE/2 Exanple 19 -

Phar maceutical Fornulations 19A - 50ng Tabl ets Tabl ets containi ng 50ng of
the conpound of Exanple 1 are prepared fromthe follow ng: Conpound of

- Exanpl e154.16¢ i A GR53hdvE FLORO AT PRY bieRkldd 8retBedfle 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 whaf 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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Car boxynet hyl cel | ul ose cal ci unill. Og Magnesi um stearate2. Og Lact osel65. 5¢g
Total 400.0g The naterials are bl ended and then pressed to 4§ Nay 2080
~tablets each containing 50ng of the conpound of Exa . The
conpound O‘ﬁ%rrpl es 2, 3 and 5 were formnul ated separ atel rT‘B“f‘%”épectlve -
tablets in the sane manner. The conpounds of Exanples 4 and 6 to 16 were
simlarly fornulated separately into tablets containing 100ny of the
respective conpounds. 19B - 100ny Suppository Suppositories containing
100nmg of the conpound of Exanple 2 are. prepared from the follow ng: 36 WD
01/40180 28 May 2004 PCT/ GBOJ 04572 Conpound of Exanple 2154.5g Corn

St ar ch210. si_lic Poyi.done 3049. Og Magnesi um st ear at e23. Og
Adi pi c acF%?"%)'ﬁ 1%0%“"3?3% &%a SSodi um | auryl sul phate5. Qg ‘

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

N
O

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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- Lact ose456. Oy Total 1000.0g The materials are bl ended and then pressed to
gi ve suppositories of 1 g. each containing 100ny of conpowfdVay 288danpl e 2.
The conp Exanples 1, 3 to 5 and 6 to 16 were for i
) respecti\%@gﬁg}g@sitori es in the sane manner. 37 28 My 20%@%%@%20 A
conpound according to the general forrmula 1, or a pharnmaceutically
acceptable salt thereof, 1 wherein: XX-.NH Ais IRR RBNf or 2 3 4 R is
selected fromH C, - Pe alkyl (including branched al kyl and cycl oal kyl ),
(CH2) SNHW , (CH2) bCON2, (CH2)r.OWNB, CH(Me)OW, (CH2)d-CE#4-W and
(CH2)"SW$, where ais 2-5, bis 1-4, cis 1-2, dis 1-2, eis 1-3, W is
cow', CO2W or VVe i s NH2,' O WL or .\ W is Hor WL, W is H
or W W is I—ﬁ og?d%aﬁgﬁg%is C, - Ce alkyl¥ benzyl, optionally '
substituted pheoy Strch optional ly substitut e®R100geroaryl where the optional

substituents are _u tq.two groups selected fr G -- &G alkyl, C - 3
. al koxy, F and eplog@silicay o " (o) NH-C5H NI where nis 2-4 and Y is
sel ected from HoyiBond8g NO2 and CN, or 49.0g . :
Magnesium stearate 23.0g
Adipic acid | 57.0g
Sodium bicarbonate 43.0g
Sodium lauryl sulphate 5.0g
. Lactose ' 458.0g
3
=,
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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38 28 May 2004 R and R2 together are where p is 3 or 4; X is selected from
(i) one or nore L-al pha-amnino, acyl groups sel ected from A28 May 3004Asn,

Asp, Cys, Gn, GQu, Ay, Hs, lie, Lets, Lys. Met, Phe, Pro, Ser. Thr,

Trp, Tyr and Val, (ii) groups Rl CO where R3 is H, C, - Ca al kyl

(i ncluding branched al kyl and cycloal kyl), or phenyl, groups

RACOOC( R5) (Ra) OCO, where R4 is H C, - Cs alkyl (including branched alkyl
and cycl oal kyl ), benzyl or optionally substituted phenyl where the

subst it uentd-AMS up to two groups selected fromcC, - C3 alkyl, C -- C
al koxy. F and d, and Rs and Ra are independently Hor C - Ca al kyl, or
R5 and R6together are -( mis an'integer of 4-6, and (|v)

met hoxycar H@nﬁfpﬂmhﬁﬁ?é‘éﬂfﬁﬁﬁﬁ ﬂéﬁlﬂ%ﬁ'ﬂb@ﬂﬁ%‘?@a%érﬁhﬁ"@ﬁ%ﬁ@a"ﬂ? i s

sel ected from, IaTs ppt ional ly substituted phenyl, where the
substituents @ré’aﬁgpg“to t\?/o groups selected fromC, - CS al kyl, -C, -- C
al koxy, F, d, N2, CN and CO2H, Ris Hor C - C3 al kyl; andRO|sH C
- Ca al kyl, phenyl or C, - Ca al koxy; pravided that the corrpound i s not

.N-(2Vval -Val ) - 2-cyanopyrrol i di ne.R2. phax maceuti cal conposition
conprising a conpound accordi n&)lk%h(qq eperal  fprmula 4, or a
t R

phar maceutically acceptable sa eof ) 39
O CN
wherein: :
X H 12 " -
Ais \I;l/ J{a or j\j\
R? : R® N e Lot = N~ '
h2
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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28 May 2004 | wherein: .x %%t HRI2 RI1 Ais RN 8 ." RN or Rv234R
is selected fromH C, - CB alkyl (including branched al kyl28d¥ay 2004

cycloal kyl), (CH2)" NHW (CH2)bCOW2, (CH2).OMB, CH(Me)OW, (CH2)4-CoH4--W
and (CH2),SWs, where a is 2-5, bis 1-4, cis 1-2, dis 1-2, eis 1.3, W
Is CONN CO2WA or SQZW8, W is OH, NHg, ONE or NHWB, W is Hor W8, W is H
or W W is H OHor W, and Wis C1 - Cis alkyl, benzyl, optionally
substituted phenyl or optionally substituted heteroaryl where the optional

'substltuent@aynqq% ﬂ‘e}‘éﬁh_@f}%ﬁmg}@ﬁtﬂigi‘-gomc - C$ alkyl, d,- C
al koxy, F and O ; or - ,» NH-CsH3N Y V\,heren|524andY|s

sel ected fromH. F CI NO2 and CN, or R and Rl together are -(CHr,
where p is,@isqe]édtea(frj:,ﬁ, sel ected from 40

0] one or maore EL-alpha-aminu. acyl groups selected from Ala, Arg, Asn, Asp,
Cys, Gin, Glu, Gly, His, lle, Leu, Lys. Met, Phe, Pro, Ser, Thr, Trp, Tyr and
Val,

(i) groups R°CO, where R?is H, C, — G, alkyl {including branched alkyl and
' 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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28 May 2004 (v) one or nore L-al pha-am no acyl groups selected from Al a,
Arg, Asn, Asp, Cys, Gn, Gu, Ay, H's, He, Leu; Lys, Met 28Pay2@8do Ser,
Thr, Trp, Tyr and Val, (vi) groups R3CO, where R3is H C, -- CB alkyl

(i ncludi ng branched al kyl and cycloal kyl), or phenyl, (vii) groups

R COOC(RS) (R6) OCO, where R4 is H, C, - Ce alkyl (including branched alkyl
and cycl oal kyl ), benzyl or optionally substituted phenyl where the

substituents are up to two groups selected fromC, -- C5 alkyl, C C

al koxy, F and d, and R5 and R6 agd in ndently -Hor C - C$ alkyl, or
R5 and RB together are -(CH2),"- ereimiy an integer_of 4-6, and (viii)
nmet hoxycar bonyl , et hoxycar bonyl oxycar bbnyl groups; R is

sel ected from pyridyl and opti dhal 1 [ subsyi t ut ed . phenyl, where the
substituents' are up to two groups el ec€® fromC, --93 alkyl, C - C
al koxy, F, d, NO2, ON and CO®2H, R6 is Hor C, - C3 alkyl; and RO is H Cl1
- CB al kyl, phenyl or C, - C alkoxy. 3. A conpound according to Claim1l or
a pharmaceutical conposition according to claim2 wherein R. is other
than H.and R2 is H 4. A conpound -or conposition according to €aim3
wherein R is C, - C8 alkyl. 5. A conpound according to Claim1 or a
phar naceuti‘f‘!%?"elf'orrposi tion according to claim2 wherein R is H Ais a
group acconib?to gener@l formulae 2 op14, If\md_ R is. --(CH)"

N1

1o

NH- CSHBN- Y 28 May 204 o )\/L ,
L2
R

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, dis 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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6. A conpound or conposition according to Claim5 wherein nis 2 and Y Is
CN. 7. A conpound or conposition according to C aim6 wher &8iVianhe0NH
substituent is at the 2-position and the cyano group is at the 5-position
of the pyridyl ring. 8 A conpound according to Claim1l or a pharnmaceuti cal
conposition according to claim2 wherein Ais a group .according to general
formula 2 and X is an amno acyl group 9. A conpound or conposition
according to Claim8 wherein the anino aryl group _is a |ysyl or_ argininyl
group. 10. (M compewsrdnore lcelpbgsimine Aoy CEeHRE ﬁfée‘%t%d@ﬁiﬂﬂex%&ﬁéi ASRihe anmi no

acyl group is Nyt ! R Qs CIABE PHed PRE, SR MPRIS THY, JRyr af@ or di ng
to daim38 mheré%l%s?{tﬂ%'r%l%fy? géﬁ‘vﬁle, %%%'u@sl sgg gl yci nyl grou‘pl)-ﬁ.“irgr.r A

conpound accordiVa, to Claim1l or a pharnaceutical conposition according to
claim?2 wherein Ais a group according.to -general formula 2 and Xis R
COOC( RS) (R$) OCO. 13. A conpound or conposition according to C aim 12
wherein R (vis C grouRAQywherelR’® is &, farmpGualtyldinclisinsobranchad alkda@ndi ng t o
Claim 12 wherei f R6 is Hand the other is nethyl. 15. A
conpound or corrp'%gﬁgﬁ(gﬂ' %@?Br ?ng to Caim42 wherein R is nethyl, one of

R5 and Ris Hand the other is methyl. 42 28 May 2004 16_ A conpound

according to.d aj 4 § ' miéiﬂ@aﬂ@ﬁ’i'lﬂﬁnto claim2
wherein A it(g")a g‘%\’gﬂ%s gc%@roﬁlﬁme%gﬂﬁrg or mul a'2 an 'Xtﬁ% ¢
net hoxycar bony! .branched alkyl and cycloatkyl), benzyl or optionally substituted phenyl

where the substituents are up to two groups selected from C, ~ C; alky!, C,

" G, 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 4-6, 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 G, — 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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17. A compound according to Claiml or a pharmaceutical conposition
according to claim2 wherein Ais a group according to gendMpyp4rul a 3.
18. A compound according to Claim1 or a pharmaceutical conposition
according to claim2 wherein Ais a group according to general fornula 4.
19. A compound or conposition according to Caim118 wherein Ris Cl- C3

al kyl . 20. A conpound or -conposition according to Caim19 wherein ROis
met hyl . 21, A conpound or conposition according to Claim18 wherein Rl is
C#t - C3 alkyl or d - C3 al koxy..22. A conpound or conposition according

to Caim 2% WRebRipBuld of EofiBbsitién Bécori e iaim?S whireh RORBAACIECEN] Ng € 0

Claiml| or a pharmaceutical conposi-tion according to claim?2 selected from
(2S)-1-((2'S)-2-(1 "-acet oxyet hoxycar bonyl am no) - 3', 3' - di met hyl but anoyl ) -

pyrrolidine, 2a ﬁﬁﬂﬂh&b‘r'cSmpb@ﬁbn Jacﬁbl'dlr(g]to Cla!m 6 whereln the NH substituent is
"-acet oxyet hoxycar bonyl )i sol eu Qeéfp rro fo Litri

(29 1N e EpesBanBRIg PR RYRIHS! TeiH-aeTieror e pufity fge,

(2S)-1- ((N )-(4"-oxopent-211-en-2" yI)|soI eucy[)pyrrol i di ne- 2- carbonitril e;

(25)-1 -(dgl | i sol eucyl ) pyrrolidl ne-2-carbonitril]
(2S)-1-(ar Qﬁy r&ppg@pgu@gp%gﬁngap imel g:f@Mpp?qtfcg! composition according to

2S)-1-((2' 2
E)yr 3 ol i ((ZII( ne- mc%\rggﬁ Srqﬁ%l g‘ﬁ by %%aﬁ'/ggfb %@nﬁﬁ.%l 12“%')"“-!h (2((#363 héérbi(ﬂ?ﬁiﬂdy)

- acet axyetdiodcar bonyl am no) - 2' - ¢ycl ohexyl acetyl )- pyrrolidine
2-carbonitrile;

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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(25)-1-((2" S)2'-(lI "-acetoxyethoxycarbonyl am no)-4', 4" -di net hyl Bent anoyl ) -
pyrrolidine-2-carbonitrile; (2S)-1-(N (1 28 May 2004

"-acet oxyet hoxycarbonyl )-O -tent-butyl serinyl)pyrrolidife-2- carbonitrile;
(2S)-1-(N'-(1' - acet oxyet hoxycar bonyt) - N p-tol uenesul phonyl | ysi nyl) -
pyrrolidine-2-carbonitrile; ]

(2S)-1-(N-(1' - acat oxyet hoxycarbonyl )-N-(2"-(5""' -cyanopyri di n-2"-yl am no) -
et hyl ) gl yci nyl ) pyrrolidine-2-carbonitrile; . »

(29) - 1- (N -gbenegmpaynchatranging taClainrd obarprmaestical sormpesitian arcqedng
carbonitril e g. oA : i

(29)-1-(S F?SW!‘&J‘E"W? ‘Q@{Se? ﬂmugxaycggr_ '%gntﬁ %ecnfg?lg?mﬁ"? gy?nrdo)l( ilsdi ne- 2- carbonit
rile; (2%)mdth¢iymadmeyll - NR- benzoyl | ysi nyl ) pyrrolidine-2-carbonitrile; and
(2S)-1-(Na (acetyl)-Nm (benzyl oxycar bonyl ) ornithinyl)pyrrolidine-2-
carbonitrile. 24. At |east one conpound selected fromoptical isoners of
conpounds 1¥cobrainpgundacentging te Slaimilgora Rhasmansutiogl cpEPOsitis @cefiGund

sel ected frQ | ounds according to
any pr eceditﬂg@a@FzWE{A%hﬁr@;{%ﬂ{%ﬁ @%@s@ﬁ%ﬁ%nt ai ni ng agent
sel ected from conmpounds according to any preceding Claim 27. A
conposition.accordin ' Wy 5@9@ s | t ment
of inpai rgg' 53'85'89?(3) %‘%ﬁh@t %rﬁti&{'%eﬁgh Bﬁa e eey'eégfg.ﬁ‘p%ﬁgiohggfé@ﬁ@t he
pr epar at i ono efaira 2whiereank ig a gouptdncordinntongeneralifomiylg#® red gl ucose
tol erance or type 2 diabetes, of a conpound or conmpounds according to any
of Clainms 1 to 25. ‘

19. A compound or composition according to Claim 18 wherein R® is 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; '
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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 according to

any of Claims 1 to 25.
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