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Initial interest in DP-IV focussed on its role in the activation of T lymphocytes. DP-lV is
identical to the T cell protein CD26. it was proposed that inhibitors of DP-IV would be
capable of modulating T cell responsiveness, and so could be developed as novel

| immunomodulators. - It was further suggested that CD26 was a necessary co-receptor for
HIV, and thus that DP-IV inhibitors could be useful in the {reatment of AIDS.

Attention was given to the role of DP-IV outside the immune system. It was recognised

that DP-IV has a key role in the degradation of several peptide hormones, including growth

hormone releasing hormone (GHRH) and glucagon-like peptide-1 and -2 (GLP-1 and

GLP-2). Since GLP-1 is known fo have a potentiating effect on the action of insufin in the

control of post-prandial blood glucose levels it is clear that DP-IV inhibitors might also be

usefully employed in the treatment of type ll diabeles and impaired glucose folerance. At
- least two DP-IV inhibitors are currently undergoing clinical trials to explore this possibility.

- Several groups have disclosed inhibitors of DP-IV. While some leads have been found
from random screening programs, the majority of the work in thfs field has been directed
towards the investi'gati.on of substrate analogs. Inhibitors of DP—IV that are substrate
analogs are disclosed in, for example, US 5,462,928, US 5543,396, WO95/15309

. '(_equivalent to US 5,939,560 and EP 0731789), WQ98/19998 (equivalent fo US 6,011,135,
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Sout harrbton 5017 2HX (GB). PITT, Gary, Robert, For two-letter codes and

ot her abbreviations, refer to the "Quid- Wlliam[GB/ GB]; lzad&dbg;mahers
Shi pton-Bel | i nger, ance Notes on Codes andAbbreviations " appearing at'the
begi n- Tidworth, Hanpshire SP9 7US (GB). ning of each regular issue of the.

-PCT -Gazet te. wcbetysiFo4 | e: | NHI Bl TORS OF DI-PEPTI DYL PEPTI DASE |pEHGEOTdisss

Abstract: Conpounds according to general fornula (1), wherein R is H or

"CN, X is ,-.1 RX3 S,0,SO or CH, X2 is O S orCH2, X3is NR' or a

car bonyl orthi ocarbonyl ou and R4 is ] RGR N, R8(CHZ)

'R9( CH2) g OC(WISP9/4RER2 NDE- INC( Hgy o (Ratentguibityrs e\f@wnmbpm@(ms)

or R(CH2) , Og%w@a'dﬁs 15._& Iugé%tg b s aﬁ)le afd f‘en@? %’E}’% gﬂg@éﬁ%@qéreogtaﬁ@ ldzrfez n

arein ors o di pept1 eptr Phar rrac ca

enzyne di peptr ) pharmaceut 1 ca

in the treatnment- of human di seases. Background The enzyne di pepti dyl

‘peptidase 1V, herein abbreviated DP-1V (and el sewhere as DAP-1V or DPP- | V)
and al so krmmm;sdﬂmoolcﬁﬁmlhvmcxmn EC. 3.4.14.5, is a serine prote€ase that

cleaves the N -termnal dipeptide frompeptides that begin with the

“sequence H Xaa-Pro (where Xaa is any amino acid, although preferably a
- I'i pophi | i ¢ Terepresst iReotiorsrelatesto aspiies of intibitbrsadfdaP- - it improved biitxfoethe

‘peptides that begi n wi e
“DP-1V was GRS d ?F‘%T%%gsééag]qgn%u raneéﬁeoun prgp% ﬁg%%ﬂﬁjggéeﬁ@% .
:'sol ubl e f onfaRdEsa iwesiredalntaskiteldranicai aridatypent eligsites.n DP- 1V focussed on its

role in the actiwvation of T |ynphocytes. DP-1V is identical totheTceII
protein CD26. It was proposed that inhibitors of DP-1V woul capabl e of
modul at i ng Acaedibgly,cwsorepecicaidas invariprserovidas @ WERIN0E SelER as novel

from derivatives of formula 1, tautomers and stereoisomers
thereof, and pharmaceutically acceptable saits of said derivatives, tautomers and

isomers
Ri)l(a
(),
X4HCR’RY
m 1
) Q
H,N
7"
9
wherein:

X! is selected from a sulphur atom, an oxygen atom, a sulphinyl group, a sulphony!
group and a methylene group;

X?is selected from O, S and methylene;

X2 is either NR® or a carbonyl or thiocarbonyl group;

R' is either a hydrogen atom or a nitrile group;

R? and R® are mdependently selected from H and C,-Cs alkyl or together may be

-(CH;),



i mmunonodul ators. It was further suggested that CD26 was a necessary
co-receptor for HV, and thus that DP-1V inhibitors coul dBe&dsefsthsi n the
treatment of AIDS. Attention was given to the role of DP-1V outside the

i mmune system It was recognised that DP-1V has a key role in the
degradati on of several peptide hornones, including growh hornone

rel easi ng hornmone (GHRH) and gl ucagon-1li ke peptide-1 and -2 (G.P-1 and
G.P-2). Since GP-1is known to have a potentiating effect on the action of
insulin in the control of post-prandial blood glucose levels it is clear
that DP-1V i mdisti*t wtien XTisgiR® aall B vhen Xlis @ Carbényt e thidcespeny! gnauphe treat ment of
type Il diab i i s O/l Q- €Y Loy, | P8, tws) DP- 1 V
inhibitors a%ée%u%%gtﬁkggmuﬁggp&m' i?l 'f"ﬁl %%@‘iﬂéﬁﬁsq'o expzfqo{r/?)t hi s

possi bi lity. R¥EUIE. tﬁﬁw G EES  nhi bitors of DP-1V. -While sone
| eads have bgemskIRd from random screening progranms, the mgjority of the

work in this fi quh%g %ﬁ_en directed towards the investigation .of
-substrate-andt 8?3'&‘.“ TR 't ors of DP-1V that are substrate  anal ogs are -

di scl osed i n,R*faod Reacasgicted ind8pedamsiy fron &'(CHa. & teaethenihey a9y 95/ 15309
(equivalent to ! ;_&3@, QcppgzAy fiwde789) , W98119998 (equivalent to US
6, 011, 155), 1!(_(12@2% 0 5?92004 V\ng:1/81’304 PCT/ G80 /10688 9/ 46272 and
W09/ 61431, Tiids seipsted Fameh(C: i Fridlivh Breo-lvpes oYl adslaksl P19 Br'ie  bor oni ¢
aci ds, but tRgpeakpefbandgl Aite —a0gatkytanthol -yt Selalkylpipéridylt loptiamelye st abl e
pyrrolidine and thiazoljdi eﬂ“?’givti es, i ff btk for the
enzyme and scuUbRbtied ¥ cﬂ!ﬂ'?"éwﬂ ('Eme[g%'g%ls ?’Eﬂgﬁgﬁyk?éﬁgﬁa@i%ﬁgﬁ%ﬁn-
Pyrrolidine niry,idpecnatypeitituted arfifuiphory) god coptianalir evfistitated | hetasoarylhey have
both a high gf fe'reﬂ\lﬁe}(erctagyﬁ el 8L B shERSRRAR ng laRAGOglolpd 1 fe i n
sal ution as '{ € free base. There rengj ns, however, a need for inhibitors
of DP-1V wi t H¥hepe ?f\fﬁﬂhetﬁPﬁtﬁ'@F'tvfhEQ:a'eE?ﬂe@F. fﬁgf}.‘f’ﬁﬁ"i BHOBF"ERE T vention  The
present i nverndshiuskd bérivafivet Of lesefirgsSarfbidy@idighiub®Totméed byis déionidkh i nproved
affinity for the enzg{@rgmsli hT e _conpounds can be used for the treatnment of a
nunber of hurféfSyEheRRYEIc heleramARITPHRSAI red G ucose tol erance and type 11
di abet es Accdt®danugRY , are seleced delepaientin dronm e sarbamoyh r ydiodeetay! @athpound
selected fro ﬂ%&.&\-’.ﬁ“ves of formula 1, tautoners and stereoi sonmers
thereof, and phar maceuti cal I){ acceptabl e salts of said d%_ri vati ves,
tautoners an is selected from a covalent bond, -(CHZ)r'. ‘0'. 'SO;‘ and —N((CHZ)QR .

2% is an optionally substituted ortho-phenylene moiety; ‘

mis1-3; '

nis0-4;

pis2-5;

qis0~3;

ris 1or2; and

| * tis0-2;

the optional substituent(s}, if present, being selected from (C, — C) alkyl, aryl which
may be further substituted with one or more methyl or trifluoromethyl groups,
hydroxy, {Cy — Cs) alkyloxy, {C; — Ceatkylsulphonyl, acyl, perfluoroacyl, amino, (C,
~ Cg) alkylamino, di{C; — C¢)amino, amino{C, — Cg)alkylene, fiuoro, chloro, bromo,
trifiuoromethyl, nitro, cyano, carbamoyl, carboxy and (G, ~ Cs) alkyloxycarbonyl
groups and/or where two &adjacent substituents are present, the two ad}acent
substituents may be linked so as to form a ring fused to the parent aryl or
heteroaryl ring; ' . '

provided that when X2 is CH,, X* is NH and R* is R®CH,O(CO) then R® is not
unsubstituted phenyl or nitrophenyl; and that when X' is CH,, R' is H, X% is CH,, x_’. :

-~ is NH and R* is RY(CH,)C(=0) then R*(CH_),is not methyi or eﬁayn_ - NN
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isomers 4 X3 1 ttjHz)n X2 (CR2ZR3)m H2N O /NR \ Xt wherein: X 1is

sel ected froma sul phur atom an oxygen atom a sul phinyl osAHbbeP2004

sul phonyl group and a nethylene group; X2 is selected fromOQO S and

met hyl ene; X3 is either NRS or a carbonyl or thiocarbonyl group; R is
either a hydrogen atomor a nitrile group; R2 and R3 are independently
sel ected fromH and Cl1-C6 al kyl, or together may be (CH2) , 2 26 Cctober
2004 R4 is R" when X3 is NRS and e when X is a carbonyl or thiocar bonyl
group; R' is selected fromRR NC(=0O), RR NC(=S); R3(CH2)gC(=0,

R( CH2) 4C(=9) 1R dsdof £d3MROHERY theR' s is RR N
R5 is Hor n%(géﬁlﬁ%)&ﬁgﬁthae;%@g%g??v;%ect ed i ndependently from R8(CH2)gq
or -toget her pr@,fara-,tlpe Ofa(FdlﬁE?@GeEt‘Cq|@PE‘}’PS'B‘? fopili® z2- cH2- CHRt-; R i's sel ected

fromH C - Igaimg&t‘%\”an SR~ aiBctaa( FhairedCycisk ydleramey browdli  (C, - Ce)
al kyl car barmg Cl -

amno,. N-(Cl - Vel optionally
substi t ut ed ?’VP""" B?’fa?‘%l{?y%%lﬁ’g?r?’?mdgg e(““?l?fi“*@'@dg% E g@ﬁ%ﬂy opt i onal I y
~-subst i-t ut-ed -daeamps,, thoptmpuad bying geiettéd frme derigatiyess of 'ﬁﬁ?}ﬂ? ¥%6Bt i onal Ly
substituted hefengatiydmers hEES! rhnbeb&rnﬁébbwcammwmosml iot saidve- and

si x-nmenbered ring aromati c groups
derivafives, tautomers aid isomers

R.
¥3
. (GH,
N XHCRRY), )
0
H,N

wherein:
X' is selected from a suiphur atom, an oxygen atom, a sulphinyl group, a sulphonyi
group and a methylene group;
X?is selected from O, S and methylene;
X is either NR® or a carbonyl or thiocarbonyl group;
R! is either a hydrogen atom or a nitrile group;
. R? and R® are independently selected from H and C-Cs atkyl, or together may be
Y <{CH2)
R*is R* when X*is NR® and R*® when X" is a carbonyl or thiccarbonyl group;
R* is selected from RPR'NC{=0), R°R'NG(=S); RYCH,),C(=0), RCH)C(=S),
R*(CH,)S0;, R(CH,);0C(=0) and RYCH_),0C(=8},
R®® is R°R'N:
R®is H or lower alkyl;
R® and R’ are selected independently from R{(CH;), or together they are
«(CH2)»-Z'{CHy)y- or -CHR*-Z%-CH,-CHR'"*;
 RPis selected from H, C; — C, alkyl, benzo-fused cyclo{C, — Ce)aliyl, acyl, di (C, —
Cs) alkylcarbamoyl, di(Cy — Celalkylamino, N-(C, — Ce)alkylpiperidyl, optidnally
substituted aryl, optionaily substituted a-(C, — Ce)alkytbenzyl, optionally substituted
aroyl, optionally substituted arylsulphonyl and aplionally substitut_e_:_d hgtgroaryl, .
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with one or two heteroatons, which are selected fromnitrogen, oxygen and
sul phur; benzofused derivatives of these rings; and bi cyclds®dhaupesf or med
by the fusion of two such nonocyclic heteroaromatic groups; RB and R10 are
sel ected i ndependently from H. carbanoyl, hydroxymethyl and cyanonethyl;
Z1l is selected froma coval ent bond, (CH2)r -0-, -SO - and -N((CH2)gR) -
Z2 is an optionally substituted ortho phenyl ene nnlety m sl-3; nis0-4;
pis2-5; gis0-3; r is 1 or 2; and tis0-2; the optional substituent(s),

if present, being selected fronl(CI - CE» aIkyI aryl which nmay be further

substituted wth one or rmre nmet [ i I hydr oxy,
(CL - CB) al k}'ﬂ“‘d?é?he‘?rea _meags TR ﬁ G ﬁb "d 'x M&nt%?gﬂéa J‘gér’%"g‘éﬁ am no,
(C, - Ce) al iyt anéd ro twalih¢t@oatomEe yhinh @rs, Sf&?ﬁﬁﬁ'om ni ‘0%) - PUHGANSHE, 1 uor o,

Chi or 0, BT OMDyerbf bRl aiEves B hése ringsy 84 vieidgompliomeanpaey and (C, -
C5) al kyl oxycar% group e(e t wo adj acent substituents are

present, the fuwena aé‘é’ﬁl‘“"“g‘fYB'éct’\efe[f’éFﬂ"?'w “Be 1inked so as to forma ring

~fused to t he piainari™ aiy kelevted indemndantly fromi !m.g&;arlpﬁﬂwl dedropmethyuddn X2 i s CH2,

X is NHand R |s ZO(CO) then Ris not unsubstituted phenyl or
ni trophenyl ; &#4° THI when X is CH2, R is H X2.is S% is NH and R4
i's R(CH2) gO Zs selectnd RInTaRYglentbondt-(Ghi-rPr -39+ andmi(Chigdo Oct ober 2004

Anot her aspecgz,S(y‘norp{*@,aﬁyrg\(,gﬁﬁdtmagwr@e@rﬁ&myuse of a conpound for the
preparation of a pharmaceutical conposition for the treatnment of at | east

one of type %F,ab;t es, inpaired glucose tolerance, gromh hornone
deficiency, po écystl c ovary syndrone and auto-imrune and i nflammatory
di seases, thé®8miound being sel ected fromderivatives of formula A,
ia,UtOITEI‘S pis2-5;

qis0-3;

ris 1 or 2; and

tis0-2;

the optional substituent(s), if present, being selected from (C, — Cg) alkyl, aryl which
' may be further substituted with one or more methyl or triffluoromethyl groups,

hydroxy, (C4 - Ce) alkyloxy, {Cy~ Ce)alkylsulphony!, acyl, perfluoroacyl, amino, (Ce—

Ce) alkylamino, di(C; — Ce)amino, amino(C, — Ce)alkylene, fluoro, chioro, bromo,

trifluoromethyl, nitro, cyano, carbamoyl, carboxy and {C, - Ce) alkyloxycarbonyt

groups andfor where two adjacent substituents are present, the two adjacent

substituents may be linked so as to form a ring fused to the parent aryl or heteroaryl

ring;

provided that when X? is CHz, X* is NH and R! is R'CH,O(CO) then R® is not

o " unsubstituted phenyl or nitrophenyl; and that when X' is CHp, R'is H, X*is CHy, X

is NH and R* is R¥(CH»),C(=0) then R}(CHj)qis not methyl or ethyl.

2c



and stereoi soners thereof, and pharnmaceutically acceptable salts of said

derivatives, tautoners and isoners 4 R-X3 (?H2)" 2( 2)m ' 26@Mbyer 2064

wher ei n:

Xr is selected froma sul phur atom an oxygen atom a sul phinyl

group, a swigutiesige4 group and a nethyl ene group; X2 is sel ee¢edpiiemsd, s
and nethylene; X3 is either NRS or a carbonyl or thiocarbonyl group; R i
either a hydrogen atomor a nitrite group; R2 and R3 are independently

sel ected

fromH and Cl-C al kyl, or together may be -(CH2)o-: R4 is R4A

i's

when X3 Detaifed Bascrigtionpéthe)nventian car bonyl or thi ocarbonyl group; R4A is

sel ected
R (CH2) 4

| ower al Ry it asRPoR7thgrpresent devestion po@pasricatsefies 0b ROV Cadipounds: ibgbareer

I BERE seyieip ) Phng e i feiinay B (hapihiragscdsed
Fhswpmpoyndearesiescriyedipy grneralfergmla 1C5) al kyl pi peridyl, optionally.
|y substituted aroyl, optionally substituted aryl sul phonyl and -

they are
C - C

al kyl car
SUbStI tU
optional
opt i onal

means nonocyclic five- and six-jrenbered ring aromatic groups with one or

~two hete

fromR'R NC(=O), RR NC(=S); R8(CH2)gC(=0), R(CH2)gC(=9), .
S02, R(CH2) QC(=0) and R(CH2) QO(=S); R48 is RSRN: R5 is H or

|y substituted heteroaryl, 2b 26 Cctober 2004 wherein heteroaryl

roatoms, which are se,l%ﬁk@d from nitrogen, oxygen and
' !
(GHa),
X4CRRY) .
@)
HN

n general formula 1, X' is a divalent group selected from‘a sulphur atom (—S-}, an oxygen
atom (-O-), a sulphiny} group (-SO-), a sulphony! group (-SO,-) and a methylene group
(-CHx). X%isa divalént group selected from an oxygen atom {—0-), a suiphur atom (-S-)
and a methylene group (~CHx). XC is either a substituted imino group (-NR™) or a
carbonyl (>C=0) or thiocarbonyl (>=C=S) group. |

R’ is either a hydrogen atom (H) or a nitrile group (-CN).

R? and R® may each independently of the other be a hydrogen atom or a lower alkyl group,

" or together they may.be a chain of between two and five methylene units (-(CH,),- where p

is in the range 2 — 5) s0 as fo form, with the carbon atom to which they are attached, a

- three, four, five or six-membered ring. The value of m may be 1, 2 or 3. When m is
- greater than 1 then each CR?R® unit may be the same or different. For example, when m

s 2 then (CR?R®), may be CH,CH,, CH,C(Me),, C(Me),CH, and the like.

' The nature of R* depends on the identity of ), such that the two groups are linked by an
‘amide (CO-N), thicamide (CS-N) or sulphonamide (SOzN) bond. . So, when X* is a
R substituted imino gmup (-NR%) then R* is R*, where R* is selected from carbamoyl
" ‘groups "(R°R'NC(=0)), thiocarbamoyl groups (RCR'NC(=S)); optionally modified acyl
- groups '(R"_(CHZ)qC(_:O)), optionally modified thioacyl’ groups (R*CH,)sC(=S)), sulphonyl.

3



-;_f(_)rrrula 1. i

sulphur benzof used derivatives of these rings; and bicyclic groups forned

by the fusion of two such nonocyclic heteroaromatic groupgﬁdggbmoglo are

sel ected i ndependently from H. carbanoyl, hydroxynet hyl cyanormet hyl ;
Z' is sel ectwedof/soa a coval ent bond, -(CHZ)r, -0-, -SO1- andycmﬁ(ﬁﬁﬂmw)

~Z2 is an optionally substituted ortho-phenyl ene noiety; mst-3: nis0-4;

pis2-5; gis0-3; r is 1 or 2; and tis0-2 the optional substituent(s), if

present, being selected from (Cl- C6) alkyl, aryl which nmay be further

substi t ut egf, Uhd h (RAEH, Sgy e dpﬁbh;yﬂy omddmeﬂl umﬂqmstdwyl aytoxyjssrbonily d gooups

56) akyt dRts zwczés%)' G BfonalY o feseEe; @ | hE. At ek Bepl =

bronmo, tr, BL, R@(ﬂjﬂzﬁ‘ﬂ(}(—@)t I OAs GMad herdiny hﬁrﬁéﬂn dpﬁobaibyymddie(]’t:ib takeﬁ)’to o

al kyl oxycar bo rou s and/ or wherg ent subs ent s, o
_present, tlﬁ@cﬁé()’hag}s%ﬁrﬂf"b%iﬁ%ﬂ@ P&&taé'%oéfgﬁﬁ HPs L{e%sf 2 ng
- fused to t£i§1 RAyrentTHah Qbfh\%tct&ﬁﬁﬁibﬁ lofRMi@gjetmmaﬂtﬁdmmmm@@eﬁmmHz

~i8NH s RBCH2ZQ(CO) th

| n| t r opheny#f: Ran@“ﬁﬁ‘tﬁ“’%éﬂ"@(‘ Xiis q;pgborpy% ‘g'_@ ox ?qc%rtlzaqg 8%‘@1 gﬂﬁgﬂﬁ R

is R(CH2) ©) £ RARR(LCHdbsftutey Ao seiN)et hyl . 2c 26 Cct'ober 2004
WO 01/\813%%@(3‘?7'{ 101888 Detailed gédgleptlon of the Invention In a

first aspect, the present invention conprises a series of novel conpounds.

“that are jgajaiby r#O% nogtohf‘(ﬂ)gﬂémr%igfoaﬁd RrefratgRilis Hor the treat ment

of certain huma eases e conpounds are descri-bed by general

"R® and R’ may each independently of the other be R¥CHy), Altematiyeiy, they may
together be a group —(CHa)zZ'-(CHp)z- of ~CHR%-Z%CH,~CRY-. Here Z' is a covalent
~ bond, a methylene or ethylidene group (-{CH,)- where ris 1 or 2), an oxygen atom (-O-), a
| sulphur or oxidised sulphur atom (-SO where tis zero, 1 or 2) or a substituted imino group
- {(-N((CH2)R®-), such that the group NR°R? is a pyrrolidine, piperidine, perhydroazepine,
~ morpholine, opticnally oxidised thiomorpholine or substituted piperazine ring. Z% is an
ortho-phenylene moiety {~C¢H,-), such that the group NRR’is a tetrahydrdisoquinoline.

R® is selected from a hydrogen atom (H), a lower alkyl group, a benzo-fused lower
cycloalkyl group (such as an indany! group), an acyl (lower alkyl-CQ) group, a di{lower
alkyharnino group, a di(lower alkyl)carban‘!oyl group, an N-(lower alkyl)piperidinyl group, an
optionally substitived a-alkylbenzyl group, an optionally substituted phenyl, naphthyl or
7 heteroaryl group, and an optionally substituted aroyl (aryl-CO) or arylsulphonyl (aryl-SO,)
| group. In the foregoing, suitable optional substituents are lower alkyl, aryl which may be

_further substituted with one or more methyl or trifluoromethyl groups, hydroxy, lower
alkyloxy, lower alkylsulphonyl, acyl, perﬂuqroacyl, amino, lower alkylamino, di(lower
“alkyljamino, aminoalkyleng, fluoro, chioro, bromo, triflucromethyl, nitro, cyano, carbamoyl,
~ carboxy and lower alkyloxycarbonyl groups. In addition, two adjacent substituents may be

linked so as to form a ring fused to the parent aryl or heteroaryl ring.

- __-_R and R1% gre mdependentiy seiected from hydrogen, carbamoyl, hydroxym ethyl and
: .-__-cyanomethyl groups. o _

o j'?-Th'é'iﬁtéger h is selected from the fahge zero to 4, and q is selected from the range zero to




RX3 (CH2)n XZ (CRRR3)m H2ZNO X In general fornmula 1, X is a divalent
group selected froma sul phur atom (-S-), an oxygen .atom (sGchober®004

‘sul phinyl group (-SO), a sul phonyl group (-SO) and a net hyl ene group
€-CHr). X2weousdbval ent group sel ected from an oxygen at ompCT@EB01/6EBSS

sul phur atom (-S-) and a nethylene group (-CHr). X3 is either a
substituted imno group (-NR5-) or a carbonyl (>C=0) or thiocarbonyl
(>C=S) group. R1 is either a hydrogen atom (H) or a nitrite group (-CN). R2
and R3 may each independently of the other be a hydrogen atomor a | ower

al kyl gr Qtihain %ﬂp@gﬁﬁé“éfe %B@a{fdw eludes 1D v ségaelvafe Bhd Ys?es@ﬁﬂ irveNfon.,

net hyl ene unlts -(CH2) P where |S|ntheran as,to form

“with the \Whendh Isamérh!l{e@ev%l s ﬁw Ririe %&Q"&h@é@ aN'trt%r'eb theq BUP‘aVF‘PVEe or -
si x- ”E”b%ﬂsﬂggg B pﬁBﬁyﬂbﬁbH@fPéﬁﬁeumd T Olmfn gfoué lWLeélad@rélﬁr préfefad ﬁfatt han

1 then eac sane or rent. Fqr exanp | e, when m

i.s 2 t herwhepRERs yethvions & @GR lscﬁﬁ@ﬁhk@@o)qll%) POAR dna qiﬁ%f‘tmﬁﬂéhe%e

~hature-of R4 f 58/ SBickRAL iSRRI, HeMRPaAdC

| i nked b)ﬁl am dg '%%'t!\l?ﬁtefh I oam n@((%_% or SE‘%honam de ( N)ﬁbond
So,  when tifBdremathykgrbeps.t ut ed i mi no group (- NR5-) then R is R4A, where R A
"is selected from carbanoyl. groups (R6R7NC(=0)), thiocarbanoyl groups

(R6R7NC(=S)); optional ly nodified. acyl groups ( RB( CH2) gC( =Q)), opti onal |y
modi fi ed Infthexoplext gf theppregers (disdyayes. 83 tems iawsioiil, either dy C%%elftﬂafr‘" 2ea WO

01181304 P Q8 rggg:h kyl
or aryl oxfﬁ%%gnyl gﬁ%ggwwgfﬁg@@g)m Eg{@é‘]ﬁé n%%%#]lciec (al Kyl
- or ?ryl oie,a):urhteddmdmybon gommqagf(mwempg@@&smcarm @ems- h émﬁltesto é“{eér m
"optiona [ Wlﬁm are
bea;ond théé%égp &l‘gfs 1{3&1}1? Sqdé%lfn%%{ @'Emléd"%ﬁé h ngl The src%opentgw t he
definiti cnycbhej@d,A i qycthpeatyineatbyl, by2{(¢wlmt@£p’@etbwl t hé, %érneﬁhylm!pbuai Rand

.:[Alhteﬁrgit 'b‘fc?])c)'d[svl\’fb?{é&ﬁ is a carbonyl (>C=0) or thiocarbonyl (>C=S) group

The term heteroary! inclides monocyclic five- and six-membered ring aromatic groups with
one or two heteroatoms, which are selected from nitrogen, oxygen and sulphur. Thus,
heteroaryl groups include pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, thienyl, furyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl and isoxazolyl.  Heteroaryl further
includes the benzofused derivatives of these rings, such as quinolinyl, isoquir_zolinyl,
quinoxaliny!, quinazolinyl, phthalazinyl, cinnolinyl, indolyl, isoindolyl, benzothiazolyl and the
like, and bicyclic groups formed by the fusion of two such monocyclic heteroaromatic
groups. ' '

The term aryl includes phenyl, naphihyl and ‘heteroaryl.

. The compounds of general formula 1 have at least one étereogenic centre and so can

‘- exhibit optical isomerism.  All such isomers, including 'enanﬁomers,' diastereomers a_nd

- epimers are included within the scope of the invention. Furthermore the invention

includes such compounds as single isomers and as -mixtures, including racemates.

- Certain compounds according to general fomula 1, including those with a heteroaryl group

" which carries a hydrdxy or amino substituent, can exist as tautomers.  These tautomers,
"--elther separately or as mlxtures are also considered to be within the scope of the

mventlon



is R4B, where R4B is a substituted am no group (RBR N). R5 is a hydrogen

atom (H) or a lower alkyl group. Preferably, R5 is H' R6 ang RipaBpogach
“independently of the other be R3(CH2)g. Alternatively, they nay together
" be a group W@h23mw@ - (CH2)r or -CHRO ZZ-CHZ-CR70-. Here Z' i eca/cnahgit
bond, a nethylene or ethylidene group (-(CH2)- where r is | or 2), an
oxygen atom (-0-), a sul phur or oxidised sul phur atom (SO where t is

. zero, | or 2) or a substituted imno group (N((CH2)gR8)-), such that the

group NR6Rhe sorapquyldscﬂacdackr@ topgepmmi iforuia 4 ritaydrad deastione basaﬁdwmh@maf IEEOUP.

 ortho- pheny K Gt ERh Rafdiion Spfl Wi, o Hosl RRUBR A, oo ool 21

tetrahydr omﬁocphamuﬂc:eu’ecallyl%ceptab&ﬂ acitle ciré rinoludedhwidhiogibe scopenaf RDE; inventiorer

- al’kyl group, a ben e clo h V.
group), -a l ?P B%I 7@45 ’\é%j"da%ﬁtbc &ﬁé%(g%ﬁ&%#@y?ﬁrﬁ% @o“&'?%&p%c'%

- di (I owelrI atémbincmﬂbm;dd ic gnxdumetkmnefblﬁﬁmac@,l hwimthqmlra}cmﬁ mtigc g;i@,lmgi%mmc

~--opti-onally: substitiued a nzyl group, an-optionally substituted-
~ phenyl, nafH§ ‘#llﬂi' Sgjoric ﬁ&de?@%ﬁqﬁ Group, and an optionally substituted aroyl

(arvl -CO) or aryl sul phonyl (aryl.- 802) group. In the foregoing, suitable
optional tituents reIo r.al kyl,,aryl, which ma e

~ substitut e#'gﬁ"? fegRau E%??X%"Fl '?’F'ﬁ‘l‘lﬁ\g@?%‘f%?%épgﬁ rq{é@sgﬁﬁ%% A 5%(??'9

l'ower  al kgl forii ,salto With aééesl StEﬁhmleé ,of a3agh salpe irfduder ihacsddjuna npatassiuno\aad

T or orfetch saHE. wijeh & Kb, B pReion or e ek i s, EqfretbShaitl A

- '?l kil gxycaim&de , @i Pearbbiiataali Ib&daﬁﬁbt natewo Sﬁﬂi!amemtrasalm 'enhmmutm samymlag be -
1inked so .as orma rjin se 0 a

Lha R ar doTmeR BN eaptate Pk i qot w2y faaty! e, PRRRRE Y, PRy,
2nd gyanos&bhaérytehgmaf ry-lé’;'rﬁlneelt@ﬁﬁ r:asnnetﬁgtzlsmirecmdfdmmmme sammoo theracid.o

, and q-is selected fro er zero Q

01/ 81304 PAPRGEIET BaRl tisrWoHc BF BB 2GS 5t fmel bRYED AR HSH PToSR,

the scope éﬁd tH%prmﬁQ@eamnengmbl Sinthe e méledute, nittitly iealo otlled @ Hivittarion, R4
1s R3(CH2)

'phenyl sub‘gﬁ‘i’f?ﬁtaédhw 12id Qhﬂf“ﬂ?%“aﬁ‘%‘&@c@g‘a&? Ggﬁg?%n% S;S):[f“!éﬁ 'ﬁbﬁg%&ﬁn% tl'\%nen

X2 is met hedopB@f thédnbentidhl, R4 is R8(CHZ)gQCO) gisl and R8 is a
substituted phenyl 7 S

In a'preferred embodiment of the invention R! is a nitrile group. Within this embodiment, it
is prefemred that the stereochemist_ry'of the nitrile group is as shown in general formula 2.

R\X3

|
(CH,).
X*CRRY),

H,N

o

Acoerding to the standard terminology, this is the S configuration when X' is methylene but
' '_th_e R conﬁgureﬁon whe_n X! is sulphur, oxygen, su_lphinyl or sulphonyl.

| 5 ln another preferred embodlment the stereochemlstry at the centre adjacent o the .pnmary :

'_Jamme |s as, shown m general formuia 3. Thls is the S conﬁguration when )(2 s an oxygen . a

o '.atom or a methylene or immo group, and the R cont' guratlon when X2 isa sulphur atom




group then the substituent or substituents should besel ected from chloro,
met hoxy and trifluoromethyl groups. In the context of the;gkﬁﬁ%@;
di sclosure, the termlower alkyl, either by itself or in such n%lnatlons
as | ower aMmybuosaspd i s intended to conprise |inear, branchedr@mﬂnmxﬂhma
sat urat ed hydrocarbon groups of hetween one and six carbon-atons. Exanples
of lower alkyl groups i nclude, but are not limted to, nmethyl, ethyl,
i sopropyl, tent-butyl, neopentyl, cyclohexyl, cyclopentylnethyl,
- 2-(cycl opropyl )ethyl, 3,3-di net ylcyclobutyl and bi cycto[ 3. 1. Olhexyl . The
term heteroaryl i ncl udes nonoc My five- and six nenbered ring aromatic
groups wWith one or two heteroatorts, which are selected from nitrogen,
oxygen and sul phur. Thus, heterd Dngroups include pyridyl, pyridazinyl,
.pyrimdinyl, pyrazinyl, pyrrolyl XFK furyl, |n1dazolyl pyrazol yl ,
t hi azol yl, isothiazolyl, oxazolyl |so&azolyl ‘3Eteroaryl furt her
i ncl udes the benzofused derivatives se rings, such .as qU|nol|nyI
~i-soqui-noti-nyl, - qui noxalinyl ;--quitshzol 1Ay pht-hal-azi-nyl ;-ei nnoli nyl,
i ndolyl, isoindolyl, benzothiazolyl an the . ike, and blcycllc gr oups
formed by the fusion of two such nDn ET:Epe'ﬁheteroaronatlc groups. The

¢ _

termaryl includes phenyl, naphthyl eroaryl. The conpounds of-
~general formula | have at |east one sKereogenic centre and so can exhibit

optical i such.i.soners, ncI di a s
and  opi mIN R S sraRiBE Rt R AT R B E bR A ol SlERP: A AR
t he i nventgrefarret sal thaeR showid haverfreundsiubscarifiggtation depieted imgenasl forxdades,

i ncluding racemates. Certain coppounds according to general fornmula 1,

i ngl uding those with a heteroarRL _group which carries a hydroxy or amno
substituent, can exist as tautorre . These tautoners, either separately or
as mxtures, are al so consi dered% within the scope of the invention:
5 26 Cctober 2004 WD 01/81304 P 1/ 91888 The conpounds according to
general fornula | have at |east oke-( &5Re).f unctiongl group.. They can
therefore formaddition salts with agi ds.nThose addition salts that are
formed w th pharmaceutically aqq acids are included within the

scope of the invention.
. (N ,.\\\CN
x'J '

In ancther preferred embodiment of the invention, m is 1. More preferably m is 1 and R?
and R® are independently hydrogen atoms or methyl groups. When X? is a methylene
group, it is more preferred that R? and R® both be hydrogen. When X2 is an oxygen atom,
it is more preferred that one of R? and R® be hydrogen and the other a _methyl group.
When X2is a sulphuf atom, it is more preferred that both R? a.nd R be methyl groups.

J !
L

In another preferred embodiment, X' is either S or methylene. More preferably, X' is S
andR'isH,or X'is methylene and R‘ is CN. '

In another preferred embodiment X 15 NH More preferably, X3 is NH m is 1, R2 and R®

- are both H, Xis methylene and nis 1 or. 2

. :_':'ln another preferred t=.=mb::ad1me=:nt'__.R4 is RBNHCO or Raco and R" is an optionally
'-".1.:‘.__':"-'::E.';_l'substrtuted heteroaryl group More_preferably, RB lS an unsubstltuted heteroaryl group, of
' -_'a heteroary! group substituted thh one or two groups chosen from Iower alkyl Iower

" alkyloxy, ﬂuoro chloro and tnﬂuoromethyi groups ' S :



- Exanples of suitable acids include acetic acid, trifluoroacetic acid,
citric acid, fumaric acid, 'benzoic acid, panpic acid, nmethRarRawkboRen C

acid, hydrochloric acid, nitric acid, sulphuric acid, phosphoric acid and

the like. Cengeaisizonpounds according to general fornula 1 heyEcaiueRksi C
group and so are able to formsalts with bases. Exanples of such salts _

. include the sodium potassiumand calciumsalts, which are forned by the

. reaction of the acid with the corresponding netal hydroxide, .oxide,

- carbonate or bicarbonate. Simlarly, tetra-alkyl amoniumsalts may be’

Lor e 5 f ehGRSAief bR ook B AL, AR g RO g
addi ti on soplibsallyi sdbsﬁﬂﬂtecahbtérqa;ﬂ'gmupj_cwﬂare_ p‘@@'ably stil, R¥isuanl dmel_imtﬁuted
i ne or od5peShatlane! RufitaRat SR AR-REIR e o By RO bR B om

| nsof ar adowdregikydrlewatalkykaye fitidroatilgroandayifiuabdrecthgll droopeese sal ts are

~t-ncl-uded-wi-t-hi-n the - scope-of -the invention. - tn-a preferred enbodinent of -

~the invention R is a nitrile group. Wthin this enbodinent, it is

i pref erred I hatothdre prifered cnsmidihent, G tshaNHi dnd IR? @7 cefecies drons IRFRANGCD),
general f qrgmul 4 g@_&% 2)n XZ (CRZR3 2 O H2N N 10. 0%N Accordi ng

. to the stﬁéﬁgﬁﬁq&‘é?ﬁ?ﬁ) %’a;his is the S configuration when X' is

met hyl ene but the R configuration when X1 is sul phur, oxygen, .sul phinyl or
sul phonyl ._ I n anot her preferred, enhodi.nent, the stereochem stry at the

centre adjf# a"Vd’f?fﬁggﬁPPWBPyﬂde‘%m{heé"‘éf‘éﬂ'ewﬁﬁ‘ ®n general fornula 3.

© This is the S configuration when X2 is an oxygen atom or -a nethyl ene or

. lOcmt gg e?r g(uggs)-?%-tmhe iR@g-o-gtgqnf i- u@%&i%@?p@%ﬁéir?&%—_csa%gn%{e, at (‘)m 6 26_

(28)-1 -[N‘”—(Pyrazinyl—2—carb0nyl)—L—iysinyl]pyrrolidine-z—carbonitrile,

(2S)-1 —[(2‘S)-2'-Amiho—4'—(pyrazinyl—Z"—carbonyfamino)butanoyf]pyrroﬁdine-'_z-carbonitriie,
(4R)—3—[~“—(Pyrazinﬁ—2—carbonyl)—L—lysiny!]thiazolidine—4~carbqnitriie,
(28)-1—[N“’-(Pyridy!—s-methyl)—L—qutaminyl]pyﬁolidine-z-carbonitriis_-:-,
1‘-[N““—(Pyraziny|—2-carbqr_nyl)—L~ornithin§l]p§;rrolidine,

| (23')-1-[S-(Acetylaminomethyl)-l_-cysteinyl]pynolidiné-z-carbonitriie,

| 3;[AP‘-(2-Chloropyridyl—3-carbonyl)-'L-omithinyl]thia;zolidine.
1-{N‘“—(2—ChIoropyridyi-S—carb?nyl)—L-ornit'hinyl]py.nfoli.di_ne, and -
(28)-1-[Af“-(2—0hloro pyridyl-3-carbony;)-L—éﬁthil&jl_].;'_);rur;q'l.iding-2—carbonitrile

3[N‘°(Pyraz|ny12.carb0ny!)Lornrthlnyijthiazohd,ne | j_

- 3{N"-(2-Quinoxaloyl)-Ltysinyljthiazolidine,




R X3 4 (CH2)n X12-? (CRZR3)m3 HZN ONR X Wthin this enbodinent, it is
nmore preferred that R should be a nitrite group, and nore 2gRiceb& d084 Still
that it should have the absol ute configuration depicted in general fornmula -

4. R4 (Cw¥dyesxoda (CRRR3)m4 Q H2ZN N 'XN [In another prepefGa6i/oisss
enbodi nent of the invention, mis 1. Mre preferably mis | and R2 and R3
are independently hydrogen atons or nethyl groups. Wien X2 is a methyl ene
group, it is nore preferred that R2 and R3 both be hydrogen. Wen X2 is an

oxygen atSQ[mm (Q_Qlhnd)@[dwq_eorﬁﬂlqﬁﬁﬁﬁggﬁb!iﬁmt one of- R2 and R3 be hydrogen and
t he other a rrethyl group. Wen X2 is a sulphur atom it is nore preferred

that both R2 and be nmeth grou ot her .preferred enbodi rent, X
i s eit hed2¥-biNT rr@‘@yl“@ﬁ%'oy‘}vé F@f"ﬁ’(‘i&? X"’aﬂi"%"'%F cand R is H or Xl.is
methylene and R is CN. I'n anot her preferred enbodi ment, X3 is NH More
preferably, X3 is '‘NH, mis 1, R2 and R3. are both H X2 is nethylene and n
i's | or ZINCrEdmetbyipyrapingi2earbandtibenifismithiaralidine, RINHCO or RBCO and RB i s
~an optionally substituted heteroaryl group. Mre preferably, R8-is-an :
~unsubstituted heteroaryl group, or a heteroaryl group substituted with one
or two graalAp‘a(lsmhamehné-ﬁmrﬁmy&h—cmmﬂmw]tfﬁamhdlneaI kyl oxy, fluoro, chloro and
trifluoronethyl. groups 7 -

3—[1'\"’-(6-Tnﬂuoromethylnu:otmoyl)-L—ormthmyl]thlazoildlne

{(25)-1 -[(2'R)-3'~(A¢etylaminomethyithio)-2'_—aminb-—3'-methylbutanqyl]pyrroiidine-2-

carbonitrile,

(2S)-1 —[S—(3-Picolylcarbamoylmethyl)-L-cysteinyl]pynoiidiae-z-carbon?tﬁle,
3-[1\@-(3-43y:idyzoxywrbonyl)-L-omithinyl}thiazoﬁdine,
3-[0-(3—Chlorobenzyl.carbamoyl)serinyl]thiazoiidine, and

3-{(2'S)-2'-Amino-5"-ox0-5'-(1 ",2",3';,4"—tetrahydroisoquinolin—2"-yl)pentanoyl}thiazolidine. )

- In a second aspect, the present inventian con‘ipﬁ'ses a pharmaceutical composition for '
human therapeutic use. - The composition is characterised in that it has, as an active
agent, at least one of the compounds described above. ‘Such a composition is useful in

-the freatment of human diseases. The composition will generally include one or more

- additional components selecied from pharmaceatically acceptable excipients and
phammaceutically active agents other than those of the present invention.

The composition may be presented as a solid or fiquid formulation, depending on the
intended route of administration. Examples of solid formulations include pills, tablets, -
capsuies and powders for oral admlmstratlon supposntones for rectal or vaginal
.administration, powders for nasal or pulmonary admmlstratson and’ patches for
transdermal or transmucosal (such as bucc'ai) admmtstra’tlon Examples of liquid
“'formulatlons include solutions and suspensmns for mtravenous subcutaneous or. i
 intramuscular mjectlon and - oral nasal or pulmonary admlnlstratton A parhcularly_ : SRR



26'.Oc't ober 2004 WO 01/ 81304 PCT/ GB01/01888 I n another preferred
enbodi ment, X3 is CO and R4 is RBNH. Mre preferably R8 isgmciodptioanal |y
substituted heteroaryl group.. Mre preferably still, R8 is an

: unsubst i t ut ggp ohigibes oar yl group, or a heteroaryl group subst 'PE:‘I‘F(%M)M&'@ one
- or two groups chosen from |ower alkyl, |ower alkyloxy, fluoro, chloro and

trifluoronmethyl groups. In another preferred embodi ment, X3 is NH and R4 is

"selected from RGR7TN(CO), R8(CH2)gCO and R8( CH2) gSC2. Particul arl y

pref er r ed mrefepedmissantatinis Hebiehios oraladministrativs,  Anpijer praferreq presentation,

B2 e Ok B ERLLHLRE, AR o e

(29)-1-[ (2 S) 2' - Ami no-4' - (pyra2| nyl -2"- car bonyl am no) but anoyl ] pyrroli di ne-

.2-car boni t

|
2~ car bonyl T SimristPricbitalost etAE S sarmpgune Apperding to the preoading description.
(2S) - 1- [ M FrHePyarmphditiod- maybgrhtannuﬂqledhmnwtsn]rqiwormbduﬁdnbuﬂn genemhit isrpreterred

(591 S PR EXopda AR ohy ey bE el Y el sesp g i prpeostion

3-[M-(2- Glmllcbrecawhrtmlthéitcﬁardawmbse hﬂhmatctiwmad;e}rﬁh:aaztnladﬂmrmetered in one to four -

| %Iz[s,)N"i L S ORT s Ml | - 5L RVBBRGY ¢ SOIFPERIRY IRy 8 EHIeRCoReling, a0 ¢

i1e 3-[N améihtofcompburtt G@J!dbwtﬁe)teiai deifyl ddsandchsm@zsdrd thbiat to be taken once

N-( 2- | | i di b 2004, 01 304
o1/ o1/ P88 idpaual e el 6T SertS el 91 P e agen erie 4aly
S) - 1- [ N dds?; ia b A ige Yorlthesidr fourtinigsy pet ﬂay n@uzh edtablencar alke be scored
| Sbaut nB B ARIDY godnd 30 ok e i ehbibahg o i By dodeleth e
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- (6- Tﬁrbf(énmfdllimﬁéhd drfiisterey intwo ;ﬁiﬂiﬁn’&shl Plysfe]raﬂﬁy,adtﬁb!aﬂ ionether unit dosage
% [( ngE%Bﬁ’Y‘H F%A}@ \tsetweeno r:[nrg]yalir;[ '18 )of ac:trve c:c:ampouncgTE t W'ré’ lf)tr eraﬁy] @t Vrﬂ]i{m |

contain between 1mg and 250mg
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The composition will generally include one or more excipients selected from those that are
recognised as being pharmaceuticélly acceptable. Suitable excipients include, but are not
limited to, bulking agents, hihding agents, diluents, solvents, preservatives and fiavourirg
agents. Agents that modify the release characteristics of the composition, such as
- polyrners that selectively dissolve in the intestine (“enteric coatings”) are also considered in

the context of the present invention, to be suitable excipients.

L - The composition may comprise, in addition to the compound of the invention, a second

- pharmaceutically active agent. For example, the composition may include an anti-diabetic
agent, a growth-promoting agent, an anti-inflammatory agent or an antiviral agent.
" However, it is generally preferred that the composition comprise only one active agent.

- In a third aspect, the rnventron comprises a use for the compounds and compositions '

- described above for the treatment of human diseases. This aspect can equally be
'consrdered to comprise a methad of treatment for such drseases The diseases

- susceptible to treatment are those wherem an inhibition of DP-IV. or. CD26 results in a

.- clinical benefit either -directly or . rnd:rectly Dxrect effects rnclude the blockade of T™+
' -[ymphocyte actlyatron Indirect effects znciude the potentrat:on of peptzde hormone actwrty '

: by preventing the dégradation of these hormones. _E_.xamples of diseases rn_c_ll__lde but are _' o

10



descri pt %5

- 1- [ S ('3- Pi col yl car banoyl nmet hyg- L-cyst ei nyl ] pyrrolidi ne-2-carbonitrile,

(25)
3-[bP_(3-Pyridyl oxycarbonyl)-L-om thinyl]thiazolidine, 26 October 2004
3-[ A 3- Chl or obenzyl car banmoyl ) serinyl ]t hi azol i di ne, and
3-1(2' 9)- 2waimeeH' - 0xo-5' - (1 PCT/GB01/01883

, 2", 3", 4" -t etrahydroi soqui nol i n-2" yI)pentanoyfthlazolldlne In a second
aspect the present invention conprises a pharnaceuti cal conp05|t|on for
human t her apeuti c use. The conposition is characterised in_that has

an act i vaot dgdtad, toarautelanuis @ngf IR otRERSS e 3 8%0!"%8(‘)’@*0‘35@8}‘?65
conmposi ti %é a‘ﬁﬁe{ gm‘la’chd tiriid, SR hofthofid! RAciEh&L Redng fB’@hé‘r@@Iﬂhﬁ’et ion

w Il generally 1nc e one or nore additional conponents sel ec%%
Bt <

phar macewelyoysticyovanteyndsamne impeirgd ghicesairierapempnh8®6ts eaPrFSac

- other thap ffent?&f?s He LEE PuRS %ﬁb%%ﬁ@%mﬁaﬁam%hé RBEN drempapsent ed

as a sol i urd pendi ng on the intended rout
adm ni'st rghtcoss. tolEml ay @fpesalﬂflmﬁ nandtsayaly anmethed gf ﬁrpgtmqnémfethgse

~capsul-es d?gégs@so fle faﬁﬂfmé?rra%n o Th i sRbhAd h@eg?wmegmgeﬁh@%r E8hpsdifdndds or

vagi nal moni a , powders for nasa pul nonary adm ni stration,
and patcm\nd@iydetscahscﬂerrral or transnucosal (such as buccal)
adm ni stration. Exanples of liquid fornulations include solutions and

suspensions for intravenous, subcutaneous or intranuscul ar |nJect|on and
oral , naFik wecige dekilsof thedreatnent; indusling thepdesing mgimery wilh beeestahlishst by 004
WO 01/ 81 f. o f
i i ot S8 D SHEHA RO B SRne SR RheRR choe rbbebaibA sl e | -
and cri t iseatritg af ¢he dﬁeas&t efof dl%ﬁ‘ﬁ%ﬁ sueh fasrmﬂammatsaahbgwei ﬁF@%ﬁq Bt have The
t

oo™ bt 1o THIREA SRt dsB380 il C I UL BRI Bie nd rfsitaiil dllotcs
in gener ablafively dighr elbee rdeuing tthatamtte gk dantbiplowes oanienghes dose fafdmit of
th |

© Comougéggguﬁe@é o ageE%r <RI S&:&%é’éésl 3 Ich asbﬁfpé%&abbl%& drideint2ired gilRbsey

dose of tH t can ered’in one f our onvenl ent

‘“dose uni tisleraRoe, the doping maymeeddopesnaintainedzat thesame lﬂsfﬁbfpf an exigndedpeniod-

amount._ofy RO B o WG gLl pdi 2l Ve OPESRRR B NecR 8l afl 23 t o

be takenﬁb ternatrve et ‘can~contain (or ane
third, orandprefierablydreiwedn fing mladﬂ@mgﬁmf@ch\ta)cmmmdemlgth&\b@ém%l in e or

f our tlnggé per day. Such a tablet can also be scored to facilitate

di vi ded ? so that, for exanple, a t abl et conpr|5|ng a full daily dose
can be ' '

The compounds ‘according to the invention can be prepared by methods known in the art.
The route chosen will depend on the particular nature of the substituents present in the
target molecule. In the following general description the synthetic route is outiined for
compounds wherein mis 1. Compounds with m = 2 or 3 can generally be prepared by

g - analogous routes.

.The starfing material will usually be an o,e-diamino acid _derivative § or an amino -

dicarboxylic acid derivative 6.

PGL, s 2 PG00 2
PG
R* b DA
(CHy), N (GH NH
. Z : ' 2 O
p2 %3 3 o

R*R* O '.,R-RO'
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broken into half and adm nistered in two portions. Preferably, a tablet or
- other unit dosage formw Il contain between 0.1ng and 1g s GRédben®04
conmpound. More preferably, it will contain between 1 ng and 250ng. The

- conposi ti onwap bi/gigener al |y incl ude one or nore excipients sepe¢i@ibim
those that are recogni sed as being pharmaceutically acceptable. Suitable
- excipients include, but are not Ilimted to, bulking agents bi ndi ng

- agents, dil uents sol.vents, preservatives-and flavouring ents ‘{ﬁ
that nodi Py.‘vtami Pl eres tortiegondlt prateating gredPs; h §reuRFHat MRSk

pol yner s tén‘éehﬁq%ﬁsééldﬁ%é %?H}ﬁlétm&%\iéaem( tne%@ééWME rtﬂﬁeﬁ

are al so onS| e context o present Lnyention,
suitable éi‘miatieegﬂ@lms arrevelbknoet i tba ligptusb mit@ send P&’ &'ﬂlﬁlpﬂ"i’tﬁﬁ‘nﬁcgr?‘l‘fés for

- compound gl d INEN' TRy of SRERADucH i G U ofbbinal 5 bletpomseatd ofiRe

exanpl e, Mposition e an anti-diabetic, ag
gr owt h- pr aming p@tazgaggroms aﬁmtatimm@lh&ﬂlﬁﬁ for Pfeand BE” are %{ﬁ? }”ﬂ' F%ﬂwrh'ﬁéh?

----- ~However , i{{?{étﬁf arﬁe{nﬁ (?spgfee{,af;fmsﬁ] J%%@%&@%‘éf'f&%tﬁé’%ﬂd&%n@&lvﬁs%e

. active ag

" PCT/ GBOL/

e inventron conprises a use for the
conpounds aatino dizarbogylic aoids actmwng e dendrelformida & ﬁ@ eithen itamstof GPMAERR OF
di seases. This as I c e, rliRidperdif
t r eat ment SFBPS sﬂf%‘ﬁarﬁ‘{l Eog’ ?O’H%ﬁgsggg%@ggzﬁ @\Ed@%gﬁﬁe q%&&&t?eat ment a'r%
 those whepai theastratetyi maseuntrmf s@RtingVmeterigDll h@@pnkf twe ef thel thigecBIotasing i t
either directl i.ndi tect | t.ef | Qctrase B '
~ | 'ynphocyt &' %tt&%y%??f&n é’ﬁlﬁ %él gg a[(b%eﬁfafqt a@w%‘é’cﬁgﬁ%gﬁ??aﬁon o#&%eeptrl de
" hor none a@kamlidjne) bsiduectodse mtrgdudw deBEhdaPGO wilbbe aheert 1 sHoM HessidEGRRR| s
. of; di seasgci Iud§ but are 10 26 Cctober 2004 WD 01/81304 - ‘
e ar?8f i t ed to, auto-inmmune and inflammatory di seases such
as inflammtory bowel di sease and rheumatoid arthritis, growth hornone

deficienc eadi n t r : d
gl ucose tﬁcb?g‘r?cégig‘ﬁg‘e? @192 ’rﬂ 8@& DPganP yﬁélqdﬁ’ei g&r%'&ﬂ@f“g? |%ﬁa?ﬁ§‘rtrﬁe
of the COW%tharftbtmmnSthépmmrétmndfﬂE congumda of tie invasdibhed gl ucose
- tolerance and type 2 di abetes, and equally a nmethod of treatnent of these
- di seases by the adm nistration of an effective anbunt of a conpound or

conposi t i @ehesne Ar evi ously descri bed. The precise details of the treatnent,
i ncluding the,dosing reginmen, will be established byP

R PG? | S NR REE
| | CH.) NH X
P4 PR
' Ykrr Ead

\/ RER § X

X‘l .

y [ -
5A + HNW) 7 8
R1

A ' o 9

.Compounds 5" and 6* correspond to 5 and & with PG® as a hydrogen atom ( i.e, without
" the protecting group). The free carboxylic acid can be reacted wnth a pyrrohdme denvattve

7 to give the amide 8 or 9. Reaction conditions for achieving this transformation are We_"__ R
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prptecting groups. Sui tabt

' the attend| ng phy5| cian taking into account the general profile of t he

patient and the severity of the disease. For di seases suchgascddaf sgaamat ory
bowel disease that have acute phases of acti've di sease separated by

gui escent Meo doEiSp4 t he physician may select a relatively hipghyghes@isssri ng
the acute phase and a | ower maintenance dose for the quiescent period. For

_ chronic diseases such as type 2 diabetes and i npaired glucose t ol erance,
“the dOSIng may need to be maintained at the sane I|evel h extended
%}’ °§gt9

period. mawsinnhediestiyee Suitahle reagentyincluds erkodigyd SRR ng
bet ween Oaﬂdtakﬁrt%refonheee S rédttivin REGNRA Tgcéwsea%y?a%iteﬁe}y ahindGuck &s
conpound m&W pical 1 n such a case. e conpounds according to the
i nvent i ontrig lﬂﬁén%PéE@i%W%?mﬁEmﬁ’!i@s known in the art. The route chosen:
wi || depend on the particul af nature of the substituents present in the
target molecule. In the follow ng general description the synthetic route

i s outlinEee reectiopodpRitiad sinwhetame Anis @vailably fao @i ceembipgions ofRoand &an

-general| yHHﬁe\FErefb"i‘ ﬁélcgé'e W ﬁg%nﬁrf?é'bf’oﬁg Sh@netakt is@sﬂﬁﬁiﬁﬁl'd'f”su%bhyl

usual Iy be an a, | am no aci rivative 5 or "an am no _dicarboxylic acid

deri vat i verogp, tnmwhe FazanpiRoustonrdy thewsratesygndepicied fehemesBBndC. O PG3
RRR3 ORz R3 0 56 11 26 Cctoberc2004 WD 01/81304 PCT/ GB01/01888 PG
and P& are "orthogonal " protecting groups --groups that mask the

reactivit§chgmeBe anine groups and that can each be selectively renoved in
the presence of the other. Suitable groups are yeil known in the

literature. PG3 and P@G{re protecting groups f ~ bopy2i ¢ aci ds‘ They
are chosen such that they e hogonal to each ot fjer aln to t am no

0 L‘u- s for PG3 4 2PGAﬂ-Iar oweII

known in the 'Iiterat_ure. Pvati v di-ar-he ackds a cor o general
fornul a 5‘55Wes
- " R*R® g ~ CONH,
+ HN e e o0
donn, FI,G4 PG
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am no di carboxylic acids according to general fornula 6 are either itens of

conmerce, or can be prepared foll ow ng net hods -described iz ddBer 2004

~literature. In practice, and depending on the strategy chosen, the
~starting nawoosd13i || have only two of the three protectingpcgicBiRBisss
“present. Either PG will be absent.to allow the pyrrolidine (or -

- thiazolidine or oxazolidine) residue to be introduced, or PG or PA w |l

~ be absent to-allow the side chain to be el aborated. Schenme A illustrates
t he i-ntrod@uheowe ©f the pyrrolidine (or thiazolidine or oxazolidi-ne) group
as the first step in the preparation of the conpoun 1of t he |nvent|on
Scheme APGA 1 5 "' PG 2 Pp@fQG~R5P 2 (CH2)" NH( Ry s INH

22 V3. 11 R RBR RROX'NRSARGH () 7 8 PG40)/O %264

(C HY2-Y )NH (CH2)n NH XOH O Rt omds
correspond to 5 and 6 with P hyo'l\‘i?w a.t_om.,.(.-eekzvmt out he

. protecting gmsup). The fgee
~-pyrrolidi-ne -deriwat i we” :
-achieving this traiisformation g# 12 |76 Cct ober- 20 R/\O(Ol/81 4
PCT/ GB01/ 01888 kw{msn t he Ilteratu e. Suitable reagents include

‘carbodi i m des, hrus reagents and al kyl chl or of or mat and the

"reaction is usu talysed by & tertiary anine such as tTiethylan ne or
di et hyl am nopyri di The F{)g_eactl on depicted in Sche;f A is available for
al | conbinations ofRI‘-Q' and . { However, -for the c ere R is a

_ nitrite group, or where X Os Osui-zl,ggi nyl or. sul phon pGa? 90)

L o 6A /\ .(?Hz)n I{lH l/s | ?2 n I/S
. 2 e N
| | XWN | YH]/

R , 2 %3

o 13

in Scheme B, the R! group is introddced as a primary amide and subseqdently
transformed into a nitrile by the action of a dehydrating agent such as trifluoroacetic
anhydride. In Scheme C, the X' group is infroduced as a thioether and subsequently
~ transformed ihto a sulphoxide (a=1) or sulphone {&=2) by the:action of an oxidant such as
sodium periodate. ‘The modification to the strategy afforded by Scheme C is not possible

if X% is a sulphur atom.

14



group, it may be advantageous to nodify the strategy as depicted in Schenes
B and C. Schene B1 PG-NR5 P& PG~ NRS P& 1 ~ " NH (CH2poddder 2006 H2)
5AXZ NXN 23Y RROCN ~X\\~RRO CONHZ .t H78 82 10 PX PG4 CONH2
1l OPXR @6»idesl NH sA (CHZ) ~ NH (CHzZn XZ ~2/ 2 R2 '@cﬁcﬁh‘uaﬁssﬁ 0
CONHZ 11 ga 13 26 Cctober 2004 WO 01/81304 PCT/ GBO1/01888 Schene C

PG-NR$ P& PG-NRS P& lip)a (CH2) NHS (CH2)n NN I S 5 XZ XN R2 R3 .p Rt

R RBpFl1 r S
- P Scheme D

. ] , O\ /,O

5 2 _ PPN
HAR™ PG RY(CH,), 80,1 R (©CH) "NR° 'TG
(GH), NH (GHa, NH

:

16

15

In Scheme D, compound 5° is the diamind'aci_d derivative 5 where the e-protecting group
is a hydrogen atom. The free amine group reacts readily with sulphonyl chiorides, acyl

- chiorides and thioacyl chiorides, usually in the présence of a tertiary amine, to produce
sulphonamides 14, amides 15 and thioamides 16 respectively. The reagenis are
generally either available per se, or can be prepared from the cdrresponding acids. The
reaction of scheme D is generally applicable to all the variations of the group R¥(CHo)q,
with the proviso that certain of the substituents contemplated for the phenyl and heteroary!
rings which are options for R® may require protection.  Such subsfituents and theh_
appropriate protection will generally be obvious to these familiar with the art.

15



+ HN7c ec 12 PG4 PG4 R 1 p p P@ Ovp P yipla 6a (CH2)n NH S (TH2)a NH

"rS XNX- '\all't 2s RL R RpRRpp 9c 13 In Schemg RiopbimoRl
group is introduced as a primary am de and subsequently transfornmed into a
nitrite by wWweewgteon of a dehydrating agent-such as trifl uopeeesiol/61sss
anhydride. In Scheme C, the X group is introduced as a thioether and
subsequently transformed into a sul phoxide (a=1) or suiphone (a=2) by the
~action of an oxidant such as sodium periodate. The nodification to the
“strategy a9IReB by Scheme Cis not possible if X2is a sul phur atom 14
26 Cctober 2004 WO @1/81304 PCT/ GB01/01888 Sghene D O. O HNRS5 PG R

CH)-' "NR P " NH (CH2 NH Y3Y P WR3 ORZ R3 O 5D
() o 5%3@%2&50%%&%2)%9( 5 a s%@?@@é\w R RB(CH2)q _NRS PQ2
)n NH (CH2)n NH  (CSMG3,, : _ L |

(GH), NH (G, AH
2 X 0.
XWO?peﬂ_... _____ R YH( PG’
RR § RRR
19 20

| S
CI/[LI;JR"’ r—;e" ) _ rlles 1?62
. ! u
. | (CH,), NH (G, NH
2
X2 O\PG?' X O\PGs
17 .18
\iv , /
O | |
& 1
e e e
R’ (CHy), NH " R’ (CHy), NH
x%e\ﬂ/o\P@ - S O\PGS
RER® O RRR® ¢
) 21 - 22

* Reagents: i) COCl; i) CSCh; i) RU(CH)OH; ) R'RINH; v) RY(CH»)OCOCK
vi) R¥(CH2),0CSCI; viiy RR'NCOC; viif) RIR'NCSCL.

‘Scheme E illustrates the elaboration of 5° to give carbamates and ureas, and their thio
analogues. When R® is other than a'hydrogen atom, compound 5° can be converted to
the comesponding carbamoyl chloride 17 or thiocarbamoyl chloride 18 by reaction with
| phosgene or thiophosge:je. Other reagents are known in the art to be functionally
‘equivalent to these toxic reagents and they may also be used. When R® is hydrogen, the
- intermediate formed is an isocyanate or isothiocyanate, but this behéVes'functionaIly as é_n -
: equivalent of .thé"ccrreéﬁondingj chiotide.  Intermediates 17 and 18 are not nomnally .
- isolated, but are treated directly with aicohols to give carbamates 19 and thiocarbamates

16



L1Z R3 ORz RS O15 16 In Scheme D, conmpound 5is the diamno acid

derivative 5 where the o0)-protecting group is a hydrogen aisg@Bobihsnghr ee-
am ne group reacts readily with sui phonyl chlorides, acyl chlorides and
t-hi oacyl chvopigiesss usually in the presence of a tertiary apCn&Bot/O1885 0oduce
sul phonam des 14, ‘am des 15 and thi oam des 16 respectively. The reagents
are generally either avail able per se, or can be prepared fromthe

o Eh v SrRsters of secr i nRBrenzis v AT S E b o Rl BEBiSs©

the substyf aﬁattﬁaoﬁeatsezml akipgndtrely! 5® nmewlreamﬂ biréetiyositty & chiorefgsnataiarh

are options for R8 require. protecti

h, substjt '
appr opr| a@@fﬁmf@&'ﬁfﬁﬁo\ﬂ“ﬁ thecrrehramaty %éhﬁﬁ@rﬁgﬁ‘?@?@f W “%?,({m{ ﬁacahotr# t'R the

art. 73?&? %{ & a%ofaﬂ@aﬁﬁe%@&ﬂo@ﬁéf@ﬁéﬁﬂe&&%wéwmeal:‘or thiourea.

o, S&é‘%’ oo R i = by epaah dom 18 Shisrolemaidepr shlerpiiiolapanye ikt Gathn "

gG%G mé%ﬁ}taggrq T wh:ch ca(s% %bgﬂanﬁ’te( E@ERMER) ¥r Rothioofendtete 8. B-RGSY

is used. As dlscussed previously for Scheme D, certam substituents within the

embodiments of R® may require appropriate protectlon

Scheme F

Q. O

NN

s § 8

(Lawesson's reagent)

24

Scﬁeme F illustrates the elaboration of the side chain of the amino dicarboxylic acid series.

The w-deprotected acid 6° caﬁ be reacted under a variety of conditions with an amine to

o give am:de 23. The condensation may be promoted by a dehydrating reagent such as a

| carbodnmlde or a phosphorus reagent Altematlvely the acid may be converted into a
o more reactnve derivative, such as by treatment with oxaly! chioride or thiony! chioride fo

. '. gwe the correspondmg acxd chlonde wh:ch wﬁl react dlrec’dy with an amine. The

e -"':.'thloamlde 24 may be obtalned by treahng the amlde 23 with Lawessor’s reagent

17



< ureas - 21 an

v 1Y vi viii R.Njl~ NS P2 RNk NRS P& R (CH2)" NHR (~H2). NH X

f 0%&3 - ; 0 PGB Rz RBORz R3 0 21 22 Reagents: i) COCl28i0ctdbir 50941 2;
iii) R8(CH2)40H iv) R6R NH . v) R8(CH2)qOCOCI; vi) R8(CH2)gOCSCl; vii)

R6R NOOOI ; w0 0iys1BBR NCSCl . Schenme E illustrates the el aborapCommioest o
gi ve carbamates and ureas, and their thio analogues. Wien R5 is other than
~a hydrogen atom conpound 50 can be converted to the correspondi ng

car banoyl chloride 17 or thiocarbanoyl chloride 18 by reaction w

_ h
- phosgene ¥¥hemabBroergepe haw begn elaha@adtheimal RElFCtNG arep Er&e“t%e‘%@"d the
. functi onallahucPRYsNAEE Bhd plrfddRthd S%hdart tdRtuesand they may al so be used.
- Wien Rs i.?l-c??fdr%gen, t he tpi ntermeaglt ate formed Is an isocyanate or
i sot hi ocyanate, but this behaves functionally as an equivalent of the °
COrresponghage | H8thokd a%rfﬂﬁﬁé‘ L 3 Rdrafel ia 5k o8, MG liiBhdkdniples.sol at ed,
~but are t ?@gtg‘ég%%ecﬁ ;9' Wlé'th a coholgl to give carbamates 1%r&andp
_ thiocarbamates 16 26 October 2004 WO 01/81304 PCT/ GBOLl/ 01888 20. .

~Treat ment ggf .Ac!h?ﬁﬁg same i nternedi ates with anines |eads to- the formation-of -~
I ou

reas 22. Alternatively, 5 may be reacted directly with a

" chioroformate or chlorothioformate to give the carbanmate or thiocarbamate,

or, when | p nor R7 is hydrogen, with .a chl oroformam de ‘or

. chl or ot hi %ﬁg&%ﬁiﬁlﬂ@gsto. give the urea or thiourea. Wwen R6 or R7 is a .
‘hydrogen atom the chl orof ormam de or chlorothioformamide will tend to be
unstabl e, +4 0 i glﬁg : i e.g. R6-NCO or isothiocyanate

-~ (e.g. R6- &hg)fxﬁq“gp%se gwé@)%&h%g%gégg@hg?ééw ously for Scheme D, certain

substituents within the enbodinments of R8 may require appropriate

protectioppySchemeyi B (HQ O DG RER7NH R7.N /' O P&

h - Hour(s) _
hplc ‘High pressure liquid chromatography
min Minute(s) '

pet. ether Petroleum ether fraction boiling at 60-80°C ,
PyBOP®  (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate.
PyBroP® ' Bromotripyrrolidinophosphonium hexaﬂuorophosphate

TFA Trifluoroacetic acid '

CEXAMPLET -
{28)-1-[N°-{Pyrazinyl-2-carbonyl)-L-ornithiny{]pyrrolidine-2-carbonitrile
trifluoroacetate '

'CN

A, N-(2-Nitrobenzenesulphenyl)-L-proline -

" L-Profine (25g, 217mmdl) was dissoived in 2M NaOH (110mL, 220mmol) and dioxan
o (120mL). - A solution of 2-nitrobenzenesulphenyl chicride (42g, 222mmol) in dioxan



(CH2)n NH (CHZ)n NH 12 12 OpG X OP&@ R2 R3 ff0'' R2 R3 O 6F 23 MO Ow
R6 ZS1P, P RI-NYSP& - S~ 'S 'S (CHZ) ~ NH (Lawesson'sg gcdgent) PG
XO- RZR3 O 24 Schene F illustrates the el aborati on of the side chain of

the am no ewweerdcayl ic acid series. The cu-deprotected acipchicpodmshe
reacted under a variety of conditions with an amne to give amde 23.” The -
condensati on nmay be pronoted by a dehydrating. reagent such as a -

carbodii m de or sphorus reagent. Altern t.he and y e
conver t ed6Pmtbwgs S%Mkaq‘@c@ tithe seregiting: 33,2 @%?ﬁﬁo"ﬂy 2123 fa\%ﬂ fHhat
oxal ylI Clhygh féﬁw;@’rath#& HeY Fecthb® higdlrd Waspolfed hﬁoc\pétéeqmﬂ_)nenmmi solid

chl ori de, which react directly with an an ne, I.gam de. 24 may be
obt ai hed fiﬁ?rqdr@ét |Tr'i§ Rk ef Hie: fikate wag qdipsted osrids wih ﬁg&‘j’g} d%?e ?‘g W0 e

. 2004 WO DRLBLEChiPEthyCREAE %@&8566&&2 a’rrhe bbﬁabﬂfe@t&?@aﬂl@\é@tr@ﬁg AveRd alaeh@d ed

t he fi nal protectlng roup 1S renove duct is is
g =

puri fi ed wili waies thxndapel) é@%hﬁ"@ﬁj(—:"sx z?onﬂﬁegﬂzecb@\’ﬂ@?’ k) ?ﬂé’(ﬁ‘(ﬁﬂ’?rag{?@”ﬁ ‘(ﬁcf"ﬁ
~illustrat nsfa o}é@ féaku{j Wiritfed BON- mauéage@safmé@ﬂ)-t-pﬁiﬁﬁwbﬁg, 217mmol,

Abbr evi at oW ng abbrevi ations have been used.
N, N-Di met 9%k nmani de

B. N-(Z-Nltrobemenesulphenyl}-L-prohne succinimidyl ester
N-(2-Nitrobenzenesulphenyl)-L-proline (57.9g, 216mmol) was dlssolved in CHCLIDMF
(9:1, 500mL). N-Hydroxysuccinimide (37.3g, 324mmol) and waj:er-solub{e _carbodnmide

(51.8¢g, 260mmol) were added. After 18h at room temperature the solvent was removed

| in vacuo and the residue was taken up in ethyl acetate (1000mL). The solution was

washed with water {4 x 200mL) and brine (1 x 200mL)}, dried (N2;S0,) and evaporated inr -
vacuo to give a vyellow solid identified as. N-(Z-nit_robenze_rlesulphenyi)—L-proline |
succinimidyl ester (78.9g, 216mmol, 100%). '

C. N-{2-Nitrobenzenesulphenyl)-L-prolinamide _

N-(2-Nitrobenzenesulphenyl)-L-proline succinimidy! ester (78.5g, 21 5mmo|) was d|ssolved

in dioxan (500mL). Ammonia (35%, 100mlL) was added.  After stirring at room

temperature for 2h the reaction mixture was poured into water (7 00mL). The precipitate.
' :was filtered off, washed with water (200mL), dried over P,0Os and recrystallised from ethyl

acetate/pet ether to give a yeiiow solid identified as N—(2-nitrobenzenesuiphe.nyl)-L-
). prolinamide (49.6g, 185mmol, 86%).

D. (28)-N-(2—Nltrobenzenesulphenyl)pyrrohdlne-2-carbon1tnle
N-(2-Nitrobenzenesulphenyl)-L-prolinamide  (49g, 183mmol) was dissolved i dry
. THF(300mL). The s_olutidn was cooled to 0°C, triethylamine (36.7g, 367mmol) was added

followed by the stow.addition of trifluoroacetic anhydride (77g, 367mmol). The pH was
adijusted to pH9 with tﬁethylamine After 30min the reaction mixture was diluted with ethy!l
-acetate (SDOmL) washed with water {1 x 200mL} and brine (1 x 200mLy), dried (Na2804)

- -and evaporated in vacuo to give an orange oil which was purified by ﬂash chrormatography

7 (eluant: 80% pet. ether 20% ethyl acetate) to give a yellow solid identified as (23)-N-(2-

e nitrobenzenesu{phenyl)pyrroildme-z-carbomtnie (38. Qg, 150mmo! 82%)
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h Hour(s) hplc H gh pressure liquid chromatography -mn Mnute(s) pet.
- ether Petroleumether fraction boiling at 60-80C PyBOP(r) 26 October 2004
(Benzotriazol - 1-yl oxy) tripyrrolidi nophosphoni um hexaf| uorophosphate
PyBroP(r) Bwemigisaqyrrolidi nophosphoni um hexaf | uor ophosphat epdtigor/o1sss
Trifluoroacetic acid EXAMPLE 1 -
(29)-1-[ W (Pyrazinyl - 2-carbonyl) - L-ornithi nyI ] pyrrol I di ne-2-carbonitrile
trifluoroacetate NO N NHCN HZNp A :
CON-(2-Ni traa&&)d?mquqm@ﬁyqa)rbgn!mlglwﬁleo@w@| ne (25g, 217mmol ) was

di-ssol ved 4 neg%l pﬁl‘tﬁ %&%ﬁa&héﬁg%énmﬁélécﬁmfﬁﬂle(lmﬂd A48@kIdl)i Onw§§

2- nltrobergz 2mmol) i.n dioxan 18 26 gc
2004 WO @iss8vedin :usemyasmv (20888).( @Mplﬂa@ga% ((ESPrpL RRFsMal WER Slow! n%f? d
- as 2M Na
Xt ur e v?ﬂ?@g%%ﬁ?ﬁé % turéa‘é%g'%a Bn %D&lu&ﬁ@% ?%G%f|ﬁfd’t{ii§t?2i§§%éfﬁ¢@ﬁdfﬁ@pH
of the fi rmea$cé1d\mas d’ﬂtpwslt off, wesmﬂ@wmltdﬁihxh ﬁmlef a(ﬁ@o*tﬂhb agg| rgeivaialiged from

~-extracted w Rire-2xdhositrs
wer e mshﬁtﬁ%@hﬂm "L(r g&gOrer?ﬂ 1grl ne (1 x Zr@@m?ﬂadrrfééd (NaZS&)
and evapo@ﬁmﬁhlbndaaiﬁﬁg t142.5ir0d, %ﬁ%brange solid identified as

| ‘N-(2-nitrobenzenesul phenyl)-L-proline (58.1 g, 217mmol, 100%. B.
N- (2- Ni t r obenzenesul phenyl ) - L-prol i ne succini m dyl est er

- N-(2- N t r goemenpeqtanautyioxyearbohyar ( pyraginyl2icarhonyl)deemithingl ved i n
| \i:;l?glr ?IS(E):VFMF'&?@%%'&P%’H@[}F Hydr oxysucci ni m de (37.3g, 324mmol) and
N*-(tert-Butyloxycarbonyl)-N"-(pyrazinyl-2-carbonyl)- -L-omithine (2.5g, 7. 4mmol) was
| dissolved in CH.CL (50mL).  This solution was cooled to 0°C, (2S)-pyrrolidine-2-
carbonitrile hydrochloride {1.2g, 9.1mmol) and PyBOP® (4.3g, 8.23mmol) were added, and
“the pH adjusted to pHS with triethyl-amine. ' After 18h at 0°C to room temperature the
_solvent was removed in vacub and the residue was taken up in ethyl acetate (200mL).
This solution was washed with 0.3M KHSO, (2 x 50mL), sat. NaHCO; (2 x 50mL}, water (2
x 50mL) and brine (1 x 50mL), dried (Na,S04) and evaporated in vacuo to give a yellow oil.
This waé purified by flash chromatography (eluant: 80% ethyl acetate, 20% pet. ether) to
give a colourless oil identified as (2S)-1-[N"~(tert-butyloxycarbonyl)-N°~(pyrazinyh-2-
| carbonyl)-L-omithinyf]pyrrolidine-2-carbonitrile (2.98g, 7.16mmol, 87%).

G. (25)-1 -[AP-(pyrazinyl-z-carbonyl)-L-o;'nithinyl]pyrrolidine-z-carbonitrile
B © triflucroacetate |
" (23)-1-[AF—tert—Butyloxycarbonyl—i\!“’—(pyrazinyl—z-carbonyl)—L-ornithinyl]pyrrolidine—Z—
cérbonitrile (2.8g, 6.7mmal) was dissolved in trifluoroacetic acid (5mL). After 1h at room
~ temperature the solvent was removed m vacuo. The residue was purified by preparative
hplc (Vydac €18, 5 to 50% 0.1% TF ~atonitrile into 0.1% TFA/water over 40min at
3mlfmin). Fractions containing the product were lyophilised to give a colouriess oil
L identified as (28)-1 -[N“’-(pyraz:nyl—z-carbony!)-}..-ornlthlnyl]pyrrolldme-z-ca'bomtnie
tnﬂuoroacetate {(1.59, 3 48mmot 52%)
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—N-(-2-Nit-r-obenzenesul phenyl -L-pyolinamye (499,

. 367mmol ) was added followed by the slow ad
~anhydride (779, 367nmmol). The pH was agj

-(2S)-Pyrrol ne ar boni

(51.8g, 260nmmol) were added. After 18h at roomtenperature the solvent was

renoved i in vacuo and the residue was taken up in ethyl agedgdner$gb@00mnL) .
The solution was washed with water (4 x 200m.) and brine (1 x 200n),
dried (Na2gk¥ysaey evaporated in vacuo to give a yellow Sobb?%ébg}i}?[és%i ed
as N-(2-nitrobenzenesul phenyl)-L-proline succinimdyl ester . 90,
216mmol, 100%. C. N-(2-Nitrobenzenesul phenyl)-L-prolinamde _

N- (2- Ni trobenzenesul phenyl)-L-proline succini.mdyl ester (78.5g, 215mmvl)
was di ssoEXAMPLER di oxan (500ni). Ammonia (35% 100ni) was added. After

stirring hGam 3t 1 ALz reachh.arb u ' ' LNt o
vater ( 70BSHNTEVEIREA ! i Bon L 8k linpRaAinE 2 EhekoH R DR stk
(200ni L), dried over- P205 and fecrystallised fromethyl acetate/pet ether
to gi-ve a yellow solid identifigd és N- (2-ni trobenzenesul phényl ) -L-" :
prolinam de (49.6g, 185mmol,, 86% .
N- (2- Ni t r obenzenesul phenyl- [E]yr ol idi

. (29)
e 2-car boni

dry THF(300nmL). The sol uti s cool e 0C, N+Het hyl am ne (36. 79,
110N o N'i.fluoroacetic
ted opl—|8vm'thtriethy|am’ne..

After 30m n the reaction m xture was dil d wibh ethyl acetate (500nL),

. .Washed with water (1.x 200nL) and brine (1 x 200nL), dried (Na2S®»4) and
™" evaporated in vacuo to give an orange oil which was purified by flash

chr onat ogs s tert-Bu 'cagﬂx%lzﬂﬁh‘”-@-ﬂﬁbrer%%ﬂim*ymﬂbﬁlﬁl-lﬁﬂnﬂbJLe a yel | ow
solid identified as (2S)-N-(2Z- .
ni t r obenzRiedBaMidRnyi ) pyrrol i di ne-2-carbonitrile (38.9g, 150mol, 82%. 19

26 Cct obem_ﬁ,?ﬁ_ﬁu%@gﬁ,ﬁﬂ,ﬁ?ﬂm-fﬁﬂ&é%,‘r@%garbonyl){-!ysine (5g, 10.7mmol) was -

i e hydrochi
(29S) - N- ( disgciveshisnEECls lﬂ-@ﬂ\'él:dyﬁ)'ﬁyiﬁr rsglﬁﬁm as2cealed énidei Lerelmgmide (h48mol )

. was dissp Jﬁﬂmkrhr@i ﬁ%{tm‘ﬁ ?érggng%ﬂ >we.é'\4da|§h{ Dh@ ol efitied ROSMIWith was

slowy added. After nperature the reaction m xture was poured
i nto di ettrigihylemieg. (Afyotah)at 0°Gre reem; tempesatpig they sivept wasgeipued () yacuo

G "L BT B el s S oL SR S ki
0.3M KHSO, (2 x 50mL), sat. NaHCO; (2 x 50mL), water (2 x 50ml) and brine (1 x 50mL},
dried (Na,S0,) and evaporated in vacuo. The | residue was purified by flash
chromatography (eluant: 2% methanol, 98% chlorofarm) to give a colourless oil identified
as (N"‘-(z‘eﬁ-butyloxycarbonyl)—!\F‘—(Q-ﬂuorenylmethyioxycarbohy!)—L—Iysinylj—L—prolinamide

(4.05g, 7.2mmol, 67%). )

B. {2S)-1-(N"-(tert-Butyloxycarbonyl)-N"<{9-fluorenylmethyloxycarbonyl)-L-lysinyl)-
pyrrolidine-2-carbonitrile '
(!\F—(te:t—Bufyloxycarbonyl)—f\f"-(Q-ﬂuorenylmethyloxycarbonyl)-L-Iysinyi)—L—prolinamide
(3.95g, 7.02mmel) was dissolved in dry THF (100mL). The sofution was cooled to 0°C,
triethj}lamine (1.4g, 14mmol) was added followed by the slow addition of trifiucroacetic
*_ anhydride (2.979, 14.1mmol). The pH was adjusted to pH9 with triethylamine.  After
- 30min the reaction mixture was diluted with ethyl acetate (1 00mL.), washed with water (1 x
50mL) and brine {1 x 50mL), dried (Na,S0,) and evaporated in vacuo to give an orange
‘. oil. The residue was purified by flash chromatqg;aphy _(eiuénf__;_ 60% pet ether, 40% ethy!
~ acetate) to give a colourless oil identifled as (25)-1-(N-{tert-butyloxycarbonyl)-N°-(9-
= ;'ﬂuoreny_imEthyl'oxyéa}b_dnyi);__ll-_j-__lysinyl)py{télidihg%};:éfb@ﬁﬁﬁb (339 -ﬁf_‘I:‘ifnr,nof__. 87%).

= H
Yo
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1) was dissolved in



~-carbonyl)-L-0

(29) - 1- [ Piiethylaminete - Gve & selayirss- elildentigd 135y

,trlfluoro%cetate

|
|

- hydrochl oride (18.9g, 142.5mmol, 96% F. (2S)-1-[N-(tert-Butyl oxycarbonyl)
- N (pyrazinyl - 2-carbonyl ) -L-om thi nyo- pyrrolidine-2-carbonidgrddidber 2004
" N(tent-Butyl oxycarbonyl)-N'-(pyrazi nyl -2-carbonyl )-L-om thine (2.5g,

7.4mol ) wagyo igsed ved in CH2CI 2 (50nl). This solution was ¢pg C
(2S)-pyrrolidine-2- carbonitrile hydrochloride (1.2g, 9.1 rrrmle) (sfri}gbfhsg

PyBOP(r) (4.3g, 8.23nmml) were added, and the pH adjusted to pHI9 with

. triethylamine. ' After 18h at OCto roomtenperature the . sol vent was

removed i €. RSHO-(NHfettButy ks darbonyl-lt-isinyl)pyriolidingicasbenitrile (200nL) .

gglms_) SO{,\,;t ok -\@‘@ ge@%}“_wogﬁarbggylﬁM%ﬁgéweﬂ?w&arb%ﬁél&%%m%ﬁ&|diﬁe-

- evapor-at e@—dd?b&rﬂﬂé)(ﬂ 9,98 YRnR)Wedd Bidselved in ThuFS(ao&a_) puoie&mmminy (zmmlshwas

chrorratograph (elLuant® 80% ethyl -acetate,

‘col our | es&gdded. i fler 2 ,aégp%tem erafure the solvenq w£<:. removeg in vacuo gllhe reszdue

(29)-1-1 e r dipshibth y e.%ZédeWQD?/ hloroform, 7% methanol 3%
s %hFﬁﬁyogiégﬁol I di neggé[{t:lgr(om tril K;é;:Z 05?35, -G :

Hi- H\"’r(éeféb\{fa ‘?W

trlfluoro - 503 89%
(2S)-1- [Arsﬁ{y@g’%{ﬂ'd'nﬁ%)?a{:bg%meﬂ GRP pyrrng?lI nyl )2 carbonyl ) - L-orni thinyl ] py
rrolidine-2- carbonitrile (2.8g, 6. 7nnDI) was dlssolved in trifluoroacetic

e r osi dit ARE T e ERE R AR SRy b E R RE SN EE "

© TFA/ acet o@-¢arbbaitiilet 0 0. 1% TFA/ wat er over 40nmi n at 3rrL/ i n). Fr actions
| icgn';};a : ? : 282%)2? R0 ngtywe )Eyecarlb\éo%]Lllglrsslr?ﬁ)pyrroﬁﬂlxg-z%a%nmﬂg 93804 0.31mmol)
" (25) 1- [ Nias- dRisbRad ninl CRH,CROMINY(o)1,L20miL). hi niTb] s raplutidinat B°C awar mdded| e

V0 01/ 81304 meRDTt sy R eas, 082, Watersollifd Afbodiniec(reril:
(25) - 1- [ Wo(Sahmisl) N Yd-prraginebapistylic L atids i(@3th,py0.88mindl) nand - triethytamine i (&5mg,

mol). OA er 18 h 4t 0°C to roomn temperature the solvent was removed in vacuo and

 the residue was taken up in ethyl acetate (70mL). This solution was washed with 0.3M

 KHSO, (2 x 20mL), sat. NaHCOs (2 x 20mL), water (2 x 20mL) and brine (1 x 20mL), dried

" {Na,SQ,) and evaporated in vacuo to give a yellow oil. The residue was purified by flash

~ chromatography (eluant: 2% methanol, 98% chloroform) to give a colourless oil identified

as (2S)-1-(N“—(tert—butyioxycarbonyl)-N“’-(pyrazinyl—z-carbonyl)?L-lysinyi)pyrrbtidine—2—
carbonitrile (124mg, 0.29mmol, 93%). "

'E. (2S)a1-[AP-(Pyrazinyl'-z-carbonyl)-L-lysinyl]pyrrdlidine;z-carbonitrile
triflucroacetate | |
(251 -(AF-(tert—Butyloxycarbonyl)—l\f”—(pyrazlnyi-z-carbonyi)«l_-lys:nyf)pyrrohdme-z-
carbonitrile (110mg, 0.26mmol) was dissolved in trifluoroacetic acid (5mL). After .‘ﬂ'_l at
room tempera{ure the solvent was removed in vacuo. The residue was purified by
‘preparative hplc (Vydac C18, 5 to 50% 0.1% TFAfacetonitrile into 0.1% TFA/water over
‘40min at '3mLImin) Fractions containing the product were lyophilised to give a colouriess
oil identified as  (25)- '1-[N“’-(pyrazmyl-z-carbony!)-L-lysmyl]pyrrolldme—z-carbonrtnle- '
tnﬂuoroacetate {66mg). . L

S
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N NNOCN H2N O A

(1t- (tert But yl oxycar bonyl )-N- (9-fl uorenyl met hyI oxycar bonylzbdetdbg,sgoayl )-L-
prol i nam de

N-(tent- Buwégﬁéd/ﬁ@; bonyl ) - Nm (9-f | uor enyl net hyl oxycar bonyl ) ]w% 59,
10. 7nmol ) was ssolved in CH2Cl 2 (1.00nL). The sol ution was C0O0 o 0C,
L-prolinamde (1.78g, 11.7mml) and PyBOP(r) (6.7g, 12.8nmpl) were added,

~and the pH ad'| usted to pH9 with triethylamne. After 18h at O0C to room

t enper at | vent was removed in vacuo and the residue was taken up

I n-ethyl :

o) Aﬂﬁﬁﬁiﬂw Gttt oR i b Sy AR apSorfhug Yo e
dried (Na2SO4) and evaporat ed On vacuo. The residue was purified by flash
chromat ogr aphy (el uant: 2% meth nok!l 98% chloroforn) to give a colourless
oil identified as (Na
(tert-butyl oxycarbonyl)-N l?l

: - B. (2 - ( artf Butyl oxycar bonyl ) - Nm (9
fl uor enyl met hyl oxycar bonyl N yS| nyi) - ' '
(N-(tert-Butyl oxycarbonyl)-Ar-(9
f 1 uor enyl-met hyl oxycar bonyl ) - L-1ysi nyl) - (3 95¢g, 7.02mmol ) was
di ssolved in dry THE (100nL). The sol uti was @ool ed to OC, triethylamne
(1.4g, 1l4mvol) was added fol |l owed by the slow addition of trifluoroacetic
anhydride (2.97g, 14.1mol). The pH was adjusted to pH9 with triethyl anine.

Af ter 3QX“(@R)—Bf(tdrﬁlﬁiyl d&kﬁéwlﬁhmendinbu-edbwadmdﬁ hyl acetate (100ni),

oraporal 4RI e%éeéﬁw PRI PG o8 UZREE AR vy

flash chiggaiesr ﬁpfmegiwanmf:ﬁ%@meﬁsmﬁb)er 46%&&& hedlutionc at a0°€) vias guded a
colourless ojl identified as (1 te but vy OX%I &r bor%/q‘# gynég

f 1 uor enyinidPIER %‘&?ﬁﬂ'ﬁ/hydfﬁq Qé‘r% P8 I?’H’l‘ﬁ fepseiyplg e (3599,
6. 11nmml g58A8l). 2ite? & hERIEUMABR4 (380, @@hﬁﬁ@@& aE’@d GB@eriSﬁSaﬁi 0% to room

(291 I%lgmger%g}re I%Hé yslolc\)l)é f %r%gorre};'nozleé dX ! Xug Bhd the res:due wag aial?ecr)}n{ng rlr{ lefﬁy!

acetate (500mL). The solution was washed with 0.3M KHSO, (2 x 100mL), sat. NaHCO,
(2 x 100mL), water (2 x 100mL} and brine (1 x 100mL), dried (Na2804) and evaparated in
vacuo to give a yellow oil.  The residue was purified by flash chromatography (eluant: 2%
methanol, 98% chloroform) fo give a colourless oil identified as (4R)-3-{tert-
butyloxycarbonyljthiazolidine-4-carboxamide (8.9g, 38.4mmol, 71%).

- B. (4R)-Thiazolidine-4-carboxamide hydrochioride

ey (4S)-3-(tert—Butyloxycarbehyl)thiazolidine-4-carboxamide,(8.69, 37.1mmol) was c_iissolved

in 4M HCldioxan (50mL). After 1h at room temperature the solvent was evaporated in
vacuo to give a white solid identified as (4R)-thiazolidine-4-carboxamide hydrochloride
(6.2g, 36.8mmol, 99%). '

C- (4R)-3-[N"-(tert-Butyonycarbqnyl)-N‘“-(B-ﬂuorenylmethyioxycarbonyl)-L-Iysinyl]-
‘thiazolidine-4-carboxamide | | . e |
N"‘-(tert—ButyloxycarbonyI) N“’-(Q-ﬂuorenylmethyloxycarbonyl)—L—lysme (59, 10, Tmmol) was
dissolved in CH,Cl; (100mL). This solution was cooted to 0°C, (4R)-th|azot|dme-4—
carboxamide hydrochloride (1 .78g, 11 .7mmol) and PyBOP® (6. ?g, 12. ammol) were added R

~and the pH was adjusted to pH9 with tnethyiamme After 18h at 0°C to room temperature ERRE o
the solvent was removed in vacuo and the residue was taken up in ethyi acetate (200mL) o :_

~ The solution was washed with 0. 3M KHSO4 (2 x 50mL), sat NaHCOa (2 x 50mL) water (2 '. P



' (28) 1- (Na (tert But yl oxycar bonyl) /1W(9 fl uorenyl met hyI oxycar bonyl) L- Iys

inyl)pyrrolidine- 2-carbonitrile (3.1g, 5.7mmol) was di ssolegidba 2006
-(80nL). Diethylamne (20n.) was added. After 2h at roomtenperature the

- solvent wasw@pygek i n vacuo. The residue was purified by fl\[’éE}&;B(umlsss
chromat ography (eluant: 90% chloroform 7% nethanol, 3% triethylam ne

give a colourless oil identified as (2S)-1-(N - (tert but yl oxycar bonyl ) - L-

l'ysinyl)pyrrolidine-2-carbonitrile (1.63g, 5.03mmvl, 89% . D.

(2S) - 1- ( 1\ §amakxarBUisirieot ycainblangliied (Na.$@yranei evabomtedintianye o aiva 3 ¥eliow 9ipyr r
i di g 9

(29)- 1 (1 W B BAR Bed B JRsh ShorTRiasragy (slyart; 2% methancl 92% chioraform)

(100ny, O.i3lgwela colmsleds ssiblidentified a@l—@@)ﬂ—WF{te(rﬂbUIonXﬁuHcl)onyI[Wt(&ﬂgorenylr

~sol Ut t 1-h t ‘e (841p,,,0. 62mol ),
nat or - S0l BPEVSAT BRI P B R R e s BRI GES o aci d

(43mg, 0.35mmol) and triethylam ne (65rrg 0. 65mm|) After 18 h at 0OCto

~--f-Q0m-tenperature the solvent was. renp n vac ue o
Laken ap i B @R erkBuoaErborIl F G o R B ORI S k50
(2 x 20m)hisRlidinadieSRdmtrife 20ML) , water (2 x 20rrL) and brine (1 x 20nL);

S dried. (Na2SO4) and evaporated in vacuo.to %lﬁve a yellow oil. The residue
was purif i(é&)—ﬁ;[ﬁﬁ‘-l(@gﬁutﬂhm%yﬁd\ﬁﬂﬁ fluerany ethﬂmmpmwt-'v%f%f&?ﬂ%%%r m
to give a olution was

- (29)-1- (1V€%@ﬁ%éfﬁ§ gﬁﬂonyl m S"?d lznl cri?(l T}.Zti(gPOb%’lh}yD[h? §S!| nyl ) pyrro

“1'idi ne-2- asdsioion 99G, |taet(mjamm; (mgggwnunol wasyadded followed by the slow addition of

- (29)-1-] Nt"iﬁiY&?éééﬁxl nhyadeP @Dy, brenichdif! ]y Wb alftishir t pFR e tikthilafine.

trifluoroac

' (25) 1- ( NeAffare3amiButhe| reegiion hidyie) was\dilgted mrm n:;hyl Zcetate 6HAMLL washeh Withpy r
: roI I di ne

Ctrifl uoro;‘geg pb %R)B%_%%%]Be)r( Qgﬁﬁgﬂa}i r 0o era‘)[éu e“éti dems‘([)ac\?gnt T\f\llgs
renoved i rresidoe was‘pluafedaby flagh mmemptmgraphedelbgnt ﬁa%m sthen«0%p byl agptate) te1 8,

Brhoe one U eARRESH A i hte R @R ot RIS SR RO SyboptibkD)

i denti fi edo@sarbonyl)-L-lysinyljthiazolidine-4-carbonitrile (2.14g, 3.81mmol, 82%).
(2S)-1-[ Ar-(pyrazinyl -2-car bonyl) L-1ysi nyUpyrrolidi ne-2-carboni trile
trifluoroacetate (66ng). [MrHH' = 331.1 22 26 COctober 2004

: E. (4R)-3-[N“-(tert—Butyonycarbonyl)-L—lysinyI]thiazoIidine—4—carbonitrile

(4R}-3-[I\F-(tert-ButyioxycarbonYl)-N”-(Q—fiuorenylmethyloxycarbonyl)—L—lysinyl]thiazoliding—

4-carbonitrile (1.9g, 3.4mmol) was dissolved in THF (40mL). Diethylamine (10mL) was

added. After 2h at room temperature the solvent was removed in vacuo. The residue

was purified by flash chromatography (eluant: 90% chloroform, 7% methanol, 3%

triethylamine) to give é‘colourless oil identified as (4R)-3-[N"{teri-butyloxycarbonyl)-L-
- lysinylithiazolidine-4-carbonitrile (863mg, 2.5mmol, 75%).

F. {4R)-3- [N“-(tert—ButyIoxycarbonyI)-N“’-(pyrazmyl-z-carbonyl)-l.-lysmyl]thxazolxdme-
' 4-carbomtr|le

(4R)-3 ~[AF—(fert-Buiyloxycarhonyl)—l.—lysnnyl]thnazol:dme—4—carbonrtrxle (1 DOmg, 0.29mmol}
was dissolved in CH.Cl; (20mL). To this solution at 0°C 2—pyrazrneqarboxyl|c acid (43mg, - :

0.35mmol) and PyBOP® (170mg, 0.33mmol) were added and the pH was adjusted 1o pHQ S
\Mth triethylamine. - Afier 18 h at 0°C fo room temperature the solvent was removed .'n.,__ 1

vacuo and the resadue was taken up in ethyi acetate (TOmL) The solution was washed'_- ¥ SR
“with 0.3M KHSO4 (2x 20mL), sat. NaHCO; (2x 20mL) water (2 x 20mL) and bnne (1 x
20mlL), dried (Na,504) and evaporated in vacuo. = The resndue was punf ed by ﬂagh s

‘chromategraphy (eluant: 2% methanol, 98% chloroform) to give a oolouﬂess o:l ldéntlﬁ
24 _ : - R




WO 01/ 81304 PCT/ GBO1/01888 EXAMPLE 3

evapor at €@ {#f)-3d

--Gol-our-t-ess - ol

(4R) - 3-[ Nm ( Pyr azi nyl - 2- carbonyl ) - L-1 ysi nyl j t hi azol i di ne- 4'2@@:%%1‘5061;"3
trifluoroacetate O HN/S NNOCN HZN O A..

(-4R) - 3- (t ernfro BUssbpxycar bonyl ) t hi azol i di ne- 4- car boxan de PCTIGB(}L'(}]SSS
(4R) - 3- (tent-Butyl oxycarbonyl )t hi azol i di ne-4-carboxylic acid ,
(12.5g,54. 1mol) was -dissolved in CH2Cl 2 /DWMF (9:1, 150m.). To this
solution at 0OC was added 1-hydroxybenzotriazole hydrate (14.6g, 108mmuol’)
and wat ergssol uplrR-FaPesti-butyierycatdniPN-(GRrminl) 2-cabbay)-L-lysiyilthEobdine i a
(35% 5onL) was added. After 18h at OC to room tenperature the solvent was
r enoved i Grrkanitdls Ghemer22reerhge%las t aken up in ethyl acetate (500nL).
The sol ution was washed.with 0.3M KHSO4 (2 x 100nt), 'sat. NaHCO3 (2 X
100m.) , water SZ x 100mL) and brine (1 X 100rrL) dried é%{'gtzr 1) and
d&ym"@fk?ecaib%vﬂ -bolysinyilthigolidiag-fear Brified by
flash Chrt?i P;‘;Hc%% (eluant: 2% nethanol, 98% chl orof orm to give a
tified as (4R)-3- (tent-- :
but yl oxy cARpEHNF- Xtem&zyldJMarb@nw}“nganvlc%C%O@ﬂ) L@gmﬂtﬁ@mime-% B

(433 comrerBifraog e SRR WA HhRERa b Ifuorescet aqd (L), Ager fn st

was di ssabu&ﬂtemperﬂbwd—lmaj solkent WEONEyIoVeRt ire vaglo. at Th@dﬁﬁlﬂéﬁﬂ@sapwf@dt Re

TOR S Th eIl vk G1RCH% Bucnife FACERRRL ftg) S TEARGIS over
(4R) - 3- [ Nenhimrat 3&u1rmh))x3F¢mtﬂonﬂptbr)talhingghe |pmmehyemeiwml@ﬁ9é@gw@mgl0@eﬁ95| ny

|']- thiazagfidine-4-carbo o )

N (1 ort Bt JHBERL T Gy (FAKE DT Ry e s sarbsnige
I'0. 7mol )tnmga@tasmm@ in CH2Cl 2 (100nmL). This solution was cooled to OC,
(4R) -t hi azol i di ne-4- car boxami de hydrochl oride (1.78g, 11.7mml) and

‘PyBOP(r) (6.7g, 12.8mmol) were added, and the pH was adjusted to pHO with

triethyl a[m.npgheag_qr 18h at OC_: to roomtenperature

EXAMPLE 4 _ : _
{2S)-1-IN>-(Pyridyl-3-methyl)-L-glutaminyi]pyrrolidine-2-carbonitrile dihydrochloride

0O
N - H
—_— _ B ' N
- CN
. - HN e}

A. (25)}1 -[N-(tert-Butyonycarbonyl)-O"‘-methyIfL-qutamyI]pyrroIidine-z-carbonitrile
N—(tert—Butyloxycarbonyl)—om—méthyl-L—g!ﬁtamic acid (1.0g, 3.83mmol) was dissoived in
" CH:Cl, /DMF (9:1; 20mL). To this solution at 0°C were added 1—h§(drcxypenzotﬁazole
hydrate (788mg, 5.84mmol), water-soluble carbodiimide (877mg, -4.38mmoi); {29)-
pyrrolidine-2-carbonitrile  hydrochioride (609mg, 4.6mmol) and triethylamine (65mg,
0.65mmol). After 18h at 0°C to room temperature the solvent was removed in vacuo and
the residue was taken up in ethyl acetate (70mL), this solution was washed with 0.3M |
KHSO4 {2 x 20mL), sat. NaHCOa (2 x 20mL), water (2 x 20mL) and bnne (1 X 20mL) dned‘

(Na,S0,) and evaporated in vacuo. The reSidue was pum" ted by ﬂash chromatography_'__ TR 3

(eluant 50% ethyl acetate, 50% pet. ether) to glve a brown onl 1dentif ed as (23) 1—[N (te:t—_ - N
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---added-f ol

- the solvent was renoved in vacuo and the residue was taken up in ethyl
acetate (200nL). The solution was washed with 0.3M KHSO4 (28 OctdbBidops sat .
NaHCO3 (2 x 50nL), water (2 23 26 Cctober 2004 WO 01/81304

PCT/ GL101/ O%&B&/943&0nL) and brine (1 x 50nL), dried (Na2SO4) P@@@;Bgy,@ﬁgg at ed
in vacuo to give a yellow oil. The residue was purified by flash

chr omat ogr aphy (el uant: 2% nethanol, 98%chloroform) to give a colourl ess
~oil identified as (4R -3-[Al-(tent- buty| oxycarbonyl ) - AW (9-f | uor enyl

rre(t)/;yl OXY gatylosipyadrbohyl)- @wn@hym_hglatémmﬁYerﬁe@cé}bﬂamieie (odty, 2. s8mml,
44 D.

(4R) - 3- [/W%’Bent But yl oxycar bonyl ) - Ar - (9 f1 uorenyl met hyl oxycar bonyl ) - L- | yS|
nyl.]- thiazolidine-4-carboniti ile .

(4R) - 3- [N—(tent But onycarbonyl) N (9- quo en carhonyl)-L-1ysiny
| ]t hi azol Bafhd-1 -EN U #ﬁ)a@a(lzow)- zﬁ"#ﬁwlf’y e)s% “ﬁe dry THE

100mL of 5 19 5
( ) - fs@éﬁ ﬁwatf?eh gg@ygsb ﬁeﬁﬁ L gru;a?ﬁ;mbwmmﬁﬂeam.u mm mmyas

B 1 ON- tri uoroaceti ¢ anh 6}?5
- 9. 5mml ) . OTHeWRY was. moh@ﬂed dmxapmfénw t HIM ity hdvpdde (1 m-e*r g ﬁ"%g%e
r eact ion: %hééd” ARSI dgfl wa@wega%ngé S:;@ﬁm& fehQeh)in v G t résidweat er

50nmLY "and bri Na2S and evaporated in vacuo.

_ The - resi w@e taken pp rﬂn fGII’B{H apgtatd Gmlohr Ji W@ph\yaq Ha‘éﬁ?ﬁ with 394 KBS Qs Bt |

(RSB s R A LS8R S 8 o e

~ oxycar bon giv)a-a_mwmetwlqiltlﬁﬂrﬂiﬂeﬂ agi(R8)- 1 HMWCPWWW&'K@'U%'“WBW'“%@/Q

S E (4R)-3. 1)-L-1 | 1thi azol i di ne- 4- car boni tri|
(4R§ 3)[Acggg{,{tﬁigr(émﬁ“é)ﬂ@fm&g{%g%) ysinyl]thiazolidine-4-carbonitrile

(tent- Butyl oxycar bonyl )-At-(9-fluorenyl net hyl o) cycar bonyl ).- L- I ysinyl]thiazo "

D et hyl anCh O ef Rt i year R Yy S Skt Gl fiporane.

; Wals rﬁ{rpveetf)arboilumw]? rThe7(r)/e?r;?uen was purified by fI ash chrormat ogr aphy

ol our | es Dok ety Ats Ry "o byl diif e aBoifte. (ol ammop

| ysi nyl ] t Riasziidsolliedan GHBLIRME(E11, d0HBH 3 My, thid. Séatioh, at ;asradded 1-hydroxy- y

' ggﬁ) ;j?;lgalY)\ég%‘iP?ﬁ?ﬁ? qur@ﬁéfé}%jg??y {%%ol) (PMERZHIME cardtfifiy (h g bB5MMiah! hi @
(t ert - But gHamisamdthpyyyidinel (19iay 0] tinnely ahd diieiyldmire(2mg,t 9-2mnmo) 1 06Fgr, 18h

0. 29l ) @&ﬁ@z'{ﬂ%%g e\ﬁéjea' Cﬁbecg‘o%vérg%)remg\%é P FaceB'dflitns réddudwas taken

#pyrazin up in ethyl acetate (70mL) The solution was washed with 0.3M KHSO, (2 x 20mL), sat.
NaHCOs (2 x 20ml), water (2 x 20mL) and brine (1 x 20mL), dried (Na;S0,) and
evaporated in vacuo td give a 'yeliow oil. The residue was purified by flash
chromatography (eluant: 5% methano, 97% chloroform) to give a colourless ail identified -
as (28)-1—[N“‘-(terf—butyloxycarbonyl)-N‘”-(py:'idyi-S-methyl)—L_-glutaminyl]pyrrolidine_-2~

 carbonitrite (16.6mg, 0.04mmol, 44%). ‘ |

D. (28)-1 -[N‘“-(Pyridyl}f:‘-methy_l)-L-gIutaminy!]pyrrolidine—2-ca|;bonitrile
dihydrochloride ‘

(25)-1 —{l\l“—(temButyloxycarbony!)—N‘”—(pyndyl-a-methy{)-t_-g!utammyi]pyrrohdme—2—
carbonitrile (17mg, 0.04mmol) was dissolved in 4M HCl/dioxan (5mL). After 1h at room

temperature the solvent was removed in vacuo to give a white solid identified as (28)¢-1- ‘.' :

- [N°(pyridyl-3-methyl)-L-glutaminyfjpyrrolidine-2-carbonitrile . dihydrochloride -~ (17mg, . !
- 0.04mmol, 100%). ' e .

[M+H]* = 316.2
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0. 35mml ) and PyBOP(r) (170ng, 0.33nmmol) were added and the pH was adj usted
"to pHO with triethylamne. After 18 h at OC to room t enperz@odshet fwa _
sol vent was renpved in vacua and the residue was taken up in ethyl acetate
¢70m) . Theveoistsoon was washed wth 0.3M KHSO4 (2 x 20n) pesripoi g8 (2
X 20mL), water (2 x 20nmL) and brine (1 x 20mL), dried (Na2SH) and
evaporated in vacua The residue was purified by flash. chromatography
(eluant: 2% et hanol, 98% chlorofornm to give a colourless oil identified
24 26 Cctober 2004 WO 01/81304 PCT/ GBOV01888 as
(4R) - 3-[ AF--(tent-butyl oxycarbonyl ) - Nm (pyrazi nyl - 2- car bonyl) L-1ysi nyI]th|
azolidine-4- carbonitrile (112ng, 0.25mvl, 86%. } G
(4R) - 3- [ NEXAMPLES ny| - 2- car bonyl ) - L- | ysi nygt hi azoli di ne-4-carbonitrile
trifluoro

Lent - Bur e %ﬁ%ﬁ@?}"%ﬁ’t’ﬁb‘r RsnsinyJoumoliding tA4OTOIEHEA 1 i azol i di ne- 4-

‘carbonltrlle(llorrg 0. 26l s d| solved in trifluoroacetic acid (sm).
~-After-1h-at- room-tenperat SQ ent was renoved i n-vacuo: The residue
was purified-by preparatlv dac C18, 5 to 5b% 0. 1% =
ter

TFA/ acetonitrile into O. 19 Th er 40mn 3mmi n). Fractions
containing the product were |yophiliged-Yo give cojourless oil
N i di ne-4-carbontteile

“identified as ,
(4R) - 3-[ N- (pyrazi nyl - 2- car bonyl )-L-Iysi nyl ]t
trifluoroacetate (57ng) [ MFHr = 349.1 EXAMPL :
(2S)-1-[ N'' - (Pyddyl - 3-net hyl ) - L- gl ut am nﬁzﬂpyrroﬂ)l di ne-2-carbonitrile -

di hydrochl ori de NHONCN H2N p A ,
{2S5)-1-[ N-(tent-Butyl 0xycar bonyl ) - On net hyl - L- gl ut anyl ] pyrrol i di ne-2-car bon

5. B3l )il sy R R R B oG S Brinitlpbtofiine . o

wer e addd\f-(Bdm;zylDW@%N%Mb&tyloxycarbonyi)-me:thtne (5.49g, 15mmol) was
dissolved in CH,CL /DMF {9:1, 100mL). To this solution at 0°C was added
1-hydroxybénzotriazole' hydrate (3.37q, 22mmol), water-soluble carbodiimide (3.46g,
18mmol), pyrrolidine {1.28g, 18mmol) and triethylamine (200mg, 20mmoi). After 18h at
0°C to room temperature the solvent was removed in vacuo and the residue was taken up
in ethy! acetate (200ml). The solution was washed with 0.3M KHSO, (2 x 50mL), sat.
- NaHCO; (2 x 50mL), water (2 x 50mL) and brine (1 x 50mL), dried {(Na>SO,) and
evaporated in vacuo. The residue was purified by flash chromatography (eluant: 90%
ethyl acetate, 10% pet ether) to give a colourdess oil identified as 1-[N*-
(benzyioxycarbonyl)-AF—(teﬁ-butyloxycarbonyl)—L-or'nithiny[]pyrroIidine (5.159, 12.3mmol,

82%).

B. 1-[N“-(tert-Butyloxycarbonyl)—L—orn|thmyl]pyrrohd1ne ,
1-INP-( Benzyioxymrbonyl)-N“—(tert—butyloxycarbonyl)-L—ormthmyl]pyrrohdme (2.1 5g,
5.13mmol) was dissolved in methanol (BOmL).- This solution was hydrogenated over 10%
Pd/C (400mg). After 2h the catalyst was filtered off and washed with methanol -(50mL)
' The combined filtrates were evaporated in vacuo to give an off white solid 1dent1f ed as 1-
[AF—(tert-butyloxycarbony!)-L—ormthmyl]pyrrohdme (1 35g, 4. 74mrnoI 94%). N

C. 1-[N“‘-(tert-Butyloxycarbonyl)—N‘”-(pyrazmyl-z-carbonyl)-L-ornlthmyl]pyrrolldme R B
- 4-]NP~(tert-Butyloxycarbonyl)-L-omithinyl]pyrolidine (100mg, 0.35mmol) was dlssolved in
CHCl, (20mL).  To this solution at 0°C were added PyBroP® (195mg, 0.4m_r_nc_!!_)_,_ 2— U
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~hydrate (788ng, 5.84mmmvl ), water-sol uble carbodiimde (877ny, 4.38mmmvl);
(2S9)- pyrrolidine-2-carbonitrile hydrochloride (609ng, 4. 6memdobanzhos
triethylam ne (65ng, 0.65mmol). After 18h at OC to roomtenperature the
sol vent was we@oDsed4i n vacuo and the residue was taken up i pcgidBtioaggt at e
(70n1_), this solution was washed with 0.3M. KHSO4 (2 x 20mL), sat. NaHCO3
(2 x 20mL), water (2 x 20nL) and brine (1 x 20nt), dried (Na2SO4) and

- evaporated in vacuo. The residue was purified by flash chronatography.

(el uant : -5Q%retimdarsegtiated (SHHG, Mmmt)rmd)tnetbyigmm €t aomawrt .Qoirhol). dé‘rﬂarﬂBhd

' b /
13, 5 A e kPR TP S g o e
_. (2)3?62“1[):\; : t@%eﬂa?l acelay ngtu)d 'ﬂme aeinﬁnsrbwas Walshed with 0.3M KHSO; (2 x 20mL), sat.
(29)-1-[ N ('ﬁ%ﬂ?gsﬁy A B‘@X%f) §2L ‘#B@h??d (orige, (T, 29 ied NS94, 8o, _

. oitrile (250é’6@por£et7 mbz)o waFheliresidley ees| mnﬂemmrﬂa(sﬁnd:l‘)rombtdgtanﬁm(emm 3%
~hydroxi-de (-1.] added. - Af t.

(D

sol vent vvasm?f@ﬁ‘ﬁ‘a'edgﬂﬁ FE')E‘W'gﬂdtq HEVE & gk tt%ﬁ@?@?# g%u;ﬂl'{"ggg‘?’%te -

(70nL). Thigy ﬁ@;h}&a zg@@*) - (PABEREG- szérBoJéy Ji%ﬁﬁ%yﬁ&yﬁbhd%@ﬁt)(eomgt erg.$8minol,

- 20mL) and brine dried (Na2 and évaporated in vacuo to give
a col our| ei6%). I i dent ified as

(2S)-1-[N-(tent-butyl oxycarbonyl ) - L-gl utamyljpyrroli. d| ne-2- car bom tril e
(200ng, 0.61 mol, 83% . C

(2S)-7-[Nz- IIQt'bIN“’*mWﬂmxlybaale))Lﬁmmmnwl]Mytdlslmﬁetriﬂuqroﬂceﬁtﬁ am nyi.] pyrro .

1 di ne-
Buryl oxyear LR Bud ORI Hfiny 2 satory ik P IRYBRITg 00390
- was di ssol vegammofjvieds disddifed(iq; 4M HGQd!Ib))an (ﬂ(Sn‘tU).l SATtrl4Shiio at onOEmpesatadbd

car bodi | 11 GEHEEL YRS 1SOORSIHBRO. T8 ramfroivee RO BeRaeRts Bk Spraa g

and triethy MG%(Q@WTFﬂaBétﬁﬁirﬂe inf 0P TBA/watér GEr td0mim ahBinkfmia). atﬁlaeiscmlse '

sol vent was renoved,in vacuo and the_ residue was ken u yl te .
(70nL) . TheooHIRpg oﬁ’?e\nﬁ@%wésWEEF WOPHIlIBES NP |QliEHA @&Pﬁﬁﬁﬁq d%ﬁie"rteg
- X 20m), wab@tazingl z-caﬁmn}i)-amilnrbwusy&éhdme&ﬁmﬂdreaﬁmeQS(rh@)Z804) and
evaporated In vacuo to give a yellow oil. The residue was purified by flash
[M+H]* = 292.1 |
EXAMPLE 6

| 3-[N"’-(Pyrazinyl-z-carbohyl)-L-omithinyl]thiazolidine trifluoroacetate-

1\J.

_A 3-[N“—(fert—Butyloxycarbonyl)-N“’-(Q-ﬂuoreny!methyloxycarbonyl)-L- -
omlthmyl]th:azohdme - SR

e 'N“-(tert—«Butyioxycarbonyl}-!\r”-(Q—ﬂuorenyimethyloxycamonyl) L-ornlthlne (2 739, Smmol) ’ _;':_
was dissolved in CH,Ch /DMF (9:1, 100mL). To this solutlon at c°C were added__

1-hydroxybenzotriazole hydrate (1.53g, 10mmoi), water-soluble ca_r_i_::odum_lde (1.34g,
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chr omat ogr aphy (el uant: 5% net hano,. 97% chl oroform to give a col ourl ess

oil identified as (2S)-1-[Na 26 October 2004
. (tert=-butyl oxycarbonyl)-N - (pyridyl-3-nmethyl)-L-glutaninyl]pyrrolidine-2-
car boni tri lveo 01813040, 0. 04mol , - 44% . D. PCT/GB01/01888

(2S)-1-[ Nm (Pyridyl - 3-net hyl) - L- gl utaminyl ] pyrrolidine-2-carbonitrile

di hydrochloride . (2S)-1-[N

(tertButyl oxycarbonyl)-M - (pyridyl-3-methyl)-L-glutam nyl]pyrrolidine-2-
carbonitr Wrmc(l)lﬂﬂ@zohain@z{mg isnasolfass trietedarine480g) $rdmoRanAitémsh. atAPCer

Lh 2t room  LETRELAtULS BISRAGAL RSy HAR o dh RS R HhY BBt

"[M-(pyri gyt Beataich@iopmiL).gl Tharsonyibh was whiikich itB - u:mmumﬁsoa i(2 e 25mL), sat

V0 b1/ 51 3DAHESs ot Parabeir Bl RRBLE ant bife (7 3 2Bt &R TNERYy S

h N[ NH( %; ﬁi&gﬁétea -i6 aabay | The-residuet \ha@pu}rmad by lftash mardmatbgmphp@mm B5%CN o.
A l- [NO (B@M&y@@maraﬁfnypﬁt I\Eﬂ‘ﬂ)em sw?ylao»w&r rﬁ?ﬁ% denﬁféﬁ%%.%yﬁ(ﬁmon

di ne 18- oAy BILLSRhinyiknigrdiding! ne (2.4
' 15mm| %ssoﬁ%g@ng%ﬁg@yﬁt%% %OrrL I %‘khlt hi's sol uti gzn a OC
was added4 8§l‘l‘mmi.rﬁ)3?@benzotr| azol e hydrate (3 379, 22mmol ), water-soluble
carbodiimde (3.46g, 18mmol), pyrrolidine (1.28g, 18mmol) and

triethylam ne (200ng, 20mmol ). After 18h at O0C to roomtenperature the
sol vent: \'/\B,s3{Hﬁmameﬂylmcamoaﬂﬂ-u-hmiﬂmﬂﬁhiazmﬁdmeaken up in ethyl acetate

(3 x ‘st 31 Py Tl AT e r Sy ok S ks ™
‘evapor at edl 15y, mmnolTlnes rdsbidae invasetonitrild (30l )by Didtiaddminkr(bmb) wgs agbed.
(el uant: : Rger 90min at room temperature the solvent was removed in vacuo and the residue was
~ purified by flash chromatography {eluant: 90% chioroform, 7% methano, 3% triethylamine)
~ to give a pale yellow oil identified as &[Aﬁ{ted-butyioxycarbonyl)-L-ornith_inyI]thiazoiidine
~ (530mg, 1.67mmol, 78%). -

C. 3-[N“-(fert-Butyloxycarbonyl)-N“‘?(pyrazinyl-z-carbonyl)-L-om'rthinyl]thiazolidine
S-IAF-(tert—Butyioxycarbonyl}L—omithinyl]t.hiazolidine (80mg, 0.27mmol) was dissolved in
CH.Cl, (20mL).  To this solution at 0°C were added PyBroP® (146mg, 0.3mmol),
2—pyrazinecarboxyl'ic acid (37mg, 0.3mmol) and triethylamine (90mg, 0.9mmol). After 18h
at 0°C fo room temperature the solvent was removed in vacuo and the residue was taken
o b up in ethyl acetate '(TOmL‘.)'. The solution was washed with 0.3M KHSO, (2 x 20mL), sat.
B NaHCO; (2 x 20mL), water (2 x ZOmL) and brine (1 x 20mL), dried (Na,S0,) and
' evaporated in vacuo. The residue was purified by flash chromatography (eluant: 3%
‘methanol, $7% chioroform) to‘ give a sticky white solid identified as 3-{N"-(fer:-
_ .butylbxycarbonyl)—N“(pyrazinyl-%carbonyl)-L—ornithinyi]thiazolidihe (45mg, 0.11mmol,
41%).

D, 3-[N‘”-(Pyrazmyl-2-carbonyl}-L-ormthmyl]thrazohdme trxﬂuoroacetate
' _3—[N“-(tert—Butyloxycarbonyl}-N"’-(pyraz:nyl-2—carbony!)~L—om;thmyl]th[azohdme (45mg,
- 0.11mmol) was dissolved in 4M HCl/dioxan (1 omlL). After 45min at room temperature the
- i :j*  solvent was removed in vacuo. The resndue was purified by preparative hplc (Vydac C18,
o _- 5 to 50% 0. 1% TFAIacetomtnie into 0.1% TFA!water over 40m:n at 3mL!m1n) Frachons _
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"(pyra2|nyl

|

ethyl acetate, 10% pet. ether) to -give a colourless oil ‘identified as

L[N - 26 October 2004
~ (benzyl oxycar bonyl ) - AP-(tent but yl oxycarbonyl ) - L- oni t hi nyl ] pyrrolidine

(5.159,. 12. Qrowd/i8130482%) . PCT/GB01/01888

- B.1-[Na-(tert-Butyl oxycarbonyl)-L-ornithinyl]pyrrolidine

1-[ N - (Benzyl oxycarbonyl )-N-(tent - butyl oxycar bonyl)-L-ornit hi nyl ] pyrrolidin

e (2.15g, 5.13mmol) was dissolved in nethanol (80rL). This solution was

- hydr ogenatceftamigg tﬂ@%ro&tﬁ&tﬁuét@%hmséﬁ ttergivd 4 hoeloudbes yilt identifickii s e-fput- of f
- and washed with neth

mbined &
T vacuo (BIMEHOU A BRI PR IAZAORE T Gmagetats (PR ront o o

butyl oxycarbonyl)-L-om thinyl]pyrrolidine (1.35g, 4.74mvl, 94%.

C 1-[N'- (tent Butyl oxycar bonyl ) - Ne- (pyrazi nyl - 2- car bonyl ) - L-orni t hi nygpyrro
l'idine tyI oxycar bonyl )-L-omithinyl] pyrrol i di ne (100ng,

0. 35mm|) vvas di ssolved in CH2Cl2 (20nmL). To this' solution at OC were

~:addedPyBroP(r) (195myg, 0.4mol), 2 2726 Cctober 2004 - { WD 01/81304
- PCT/ GB01/ 01888 pyrazi necarboxylic acid (50ng, 0.4mmol) and triethyl am ne

(100my, 15 mblE 7After 18h at OC to roomterrperature the sol vent was '
renoved 1M vacuo and the resi due was taken in eth acet ate §P Y‘ﬁ)ﬁ The

~sol ution (&8) M%ﬁ?ﬂ%“@"ﬁhﬂ%wﬁ?"xumﬂ ding¢rca

water (2 x 20m) and brine (1 x 2QyL),. dried (Na2SO4) and evaporat ed in
vacuo. The residue was purified fl ash chromat ography (eluant: 3%

- nmethanol, 97% chloroform to giv a stlcky white SO|Id identified as
- 1- [IW(tent-

but yl oxycar bonyl ) -/ V- (pyrazi nyl - 2Hcar onyl)-Lkornfthinyl]pyrrolidine (90nyg,

0.25mmol, 66% . D. 1-(N -(Pyrazinyl-2%¥caNbony -om t hinyl ] pyrrolidine
" trifluoroacetate '

1-[!1 W (tent-Butyl oxycarbonyl) - I\l-(pyrarZ‘_tI ar boCnyI )-L-omthinyl] pyrrol id
ine (90ny, 0.23mmol) was di ssol ved i Q@di oxan (15nL). After 45nin at
roomtenperature the solvent was renoved |n vacuo. The residue was
purified by preparative hplc (Wdac C18, 5 to 50% 0. 1% TFA/ acetonitrile
into O. 1%ATIEAS)AMS{Amtharrﬁ&mthyi)-MltémtmxyIoﬁym‘bbnyB-LmteiavﬂbY@Dﬁdiee-z-
pr oduct - mr%’%’ﬁ&ﬁhl lised to give a colourless oil identified as 1-[1W
nyI) L-omthinyl]pyrrolidine trifluoroacetate (51ng). -
S-(Acetylaminomethyl)-N-(fert-butyloxycarbonyl)-L-cysteine  (660mg, 2.26mmol) was

dissolved in CH,CL (30mL). To this solution at 0°C were added (2S)-pyrrolidine-2-

carbonitrile hydrochloride {(250mg, 1.89mmol) and PyBOP‘.E’ (1.3, 2.49mmol}, and the pH

adjusted to pH9 with triethylamine. Aiter 18h at 0°C to room temperature the solvent was

removed in vacuo and the residue was taken up in ethyl acetate (150mL). The solution

--\' B was washed with 0.3M KHSOQ, (2 x 30mL), sat. NaHCO; (2 x730mL), water (2 x 30mL) and
- brine (1 x 30mL), dried (N&,S0,) and evaporated in vacuo. The residue was purified by
flash chromatography (eluant: 75% ethyl acetate, 25% pet. ether) to give a colouriess oil

identified as . (251 -[S~(acetylammomethyi) N—(ten‘-butytoxycarbonyl)-[.—cystemyl]—

_ pyrrolldme-z-earbomtrﬂe (650mg, 1.76mmol, 78%).

B. (23)-1-{S—(Acetylammomethyl)-L—cystelny!]pyrrohdme—Z-carbomtl'“e
_ _' . . trifluoroacetate
o (23}-1~[S—(Acetyiamanomethyl)-N~(te{t-butyloxycarb0nyl)-L'CYSteinV']PYFTO"dme'Q'
mad ; carbomtnie (61 Omg, 1.65mmol) was d:ssoived in tnfiuoroacetnc acid (30mL). After 1h at
' : ‘:; e room temperature the sclvent was removed in vacuo to give a COfOUﬂeSS ail identified as
P (23)- -[s_(acetyiamlnomethyl}-L—cystelny!]pyrrohdsne-z-carbomtnle '  trifluoroacetate
:-_.-=-;__."1_._.;_:.'_;-_f(ezomg, 1 61mmot 98%) | o
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[ MEH * = 292.1 EXAMPLE IS ‘

3-[ Nm-( Pyrazi nyl - 2-carbonyl )-L-om thinylJthiazolidine triflyge.e8ceigie N
NHCs N HZN O A

3- [ N- ((Per t wigLgaydisogy car bonyl )- N - (9 f 1 uor enyl met hyl oxycar bOWéi/Ghoymsss

om t hi nyl ]t hi azolidi ne

- (tent-Butyl oxycarbonyl)-Ar-(9-fl uorenyl nmet hyl oxycar bonyl ) -L-om t hi ne
(2._739. 6mmol) was dissolved in CH2CI 2 /DVF (9:1, 100mL). To this solution
at 0C were added 1-hydroxybenzotdazol e hydrate (1.53g, 1 Omol), :

. water-s ?_h E?mgdl i mde (1.34g, 28 26 October 2004 WO 01/81304

PCT/ GBO t hi azolidine (1.28g, 18mmwl) and triethyl am ne.
(80ngy, 8nmon. After 18h at 0C to roomtenperature the sol vent.-was renoved
l.Ln vacuo and the residuée was taken up in - ethyl acetate (100nmi). The

sol uti on was washed with 0.3M KHSO4 (2 x 25mL), sat. NaHCO3 (2 x 25m.) ,

- wat er. (ZEXAWII.EQS and brine (1 x 25rrL) dried (Na2SO4) and evaporated in

acet at o, CRIRRFS PElamnor ey amint AP A BIBR Tolt iyng e ., T

but yl oxygdbbanyle)trifbiSacetate
f1 uorenyl net hyl oxycar bonyl )-L-o0
81% . B. 3-[AF-(tent-Butyl oxyca
3-[ N=(tent - Butyl oxycar bonyl)

~fluorenyi net hyl oxycar bonyl ) - L--01{ | aze{idine (1.15g, 2.13mmol) was
di ssolved in acetonitrile (20m.H '5rrL) was added. After '
90m n at roomtenperature the solve qeoved in vacuo and the residue
was purified by flash chromat ography ( : b chl oroform 7% net hanol ,

- 3%triethylanine) to give a pale yell | demltl fied as

- 3-[AF-(tent-butyl oxycar bonyl ) - L- ornllﬂihlnyUtm azolidine (530ng, 1. 67mm|

. 78%. C

3-[ N- (tent - But yl oxycar bonyl ) - AW ( pyr azi nyl - 2- car bonyl ) - L- oni t hi nylJthi azol i

di ne A, {25)-1 [(2'R)-3'-(Acetylammomethylth|0)-2'-(ter¢-butyioxycarbonylamino)-S‘-

'  methylbutanoyl]pyrrolidine-2-carbonitrile
S-(Acetylam|nomethyl)-N—(tert—butonxycarbonyl)pen|ctliam|ne (720mg, 2.25mmol) was

- dissolved in CH.CL (30mL). To this solution at 0°C were added (2S)-pyrrolidine-2-
carbonitrile hydrochloride (270mg, 2.04mmol) and PyBOP® (1.3g, 2.49mmol), and the pH
'adjusted to pH9 with triethylamine. After 1 8h at 0°C to room temperature the solvent was
removed in vacuo and the res;due was taken up in ethyl acetate (150mL). The solution

* was washed with 0.3M KHSO, (2 x 30mL) sat. NaHCOs3 (2 x 30mL), water (2 x 30mL) and
brine (1 x 30mL), dried (Na,S04) and evaporated in vacuo. The residue was purified by
fltash chromatography (eluant 75% ethyl acetate, 26% pet gther) to give a colourless ol

~ identified as (23)-1-[(2'R) -3'- (acetyiaminomethylthro)-2'-(teft—butyloxycarbonylam|no)-3'
methylbutanoyl}pyrrolidine-2-carbonitrile (742mg, 1.86mmol, 83%).

'thinyl]thfazolidine (2.5bq, 4.85nnDJ,
onyl)-L-ornithinyl]thiazolidine

. B. (28)-1—[(2'R)-3'-(Acety!aminomethylthio)-2'-a:'nino-3'-methylbutanoyljpyrrolidine-2—
carbonitrile trifluoroacetate
- (251 @ R)—3'—(Ac:ety!ammomethylthto)—.?'-(teft-buty!oxycarbonylammo) 3‘-methyl—
o -.butanoyl]pyrrohdlne-2-carbon;tnle (710mg, 1.78mimol) was dissolved in trifluoroacetic acid
LA :._(30mL) Aﬂer ‘4h at room temperaiure the solvent was removed in vacuo to give a
' f_rcobuﬂess ol identified .as * (2S)-1(2'R)- 3'-(acetylam|nomethylthlo)—2'-am|no-3'-methyl- h
;"'butanoyl]pyrrohdme—2—carbommle tnﬂuoroacetate (560mg, 1.36mmol, 76%)




- (2S)-1-[S-(Acetyl am nonet hyl ) - L- cyst einyl]p

- 3-[AF--(ten-Butyi-oxycarbonyl)-L-onithinyl]thiazolidine (80ng, 0.27mmvl) was

dissolved in CH2CI2 (20nL). To this solution at 0C were act@@j;tdag.nggE(r)
(146ng, 0.3mmol), 2-pyrazinecarboxylic acid (37ng, 0.3mmol) and
triethylam meo (08334 O0.9mmol ). After 18h at OC to room t enpergiciod oisis

sol vent was renoved in vacuo and the resi due was taken wup in ethyl acetate
(70nmL). The solution was washed with 0.3M KHSO4 (2 x 20nL), sat. NaHCO3 (2

X 20nmL), water (2 x 20m.) and brine (1 x 20nL), dried (Na2804) and

evapor at edM+hi]va288.1 The resi due was purified by flash chromatography
(eluant: 3% nethanol, 97% chl orof orm to gi ve a sticky V\/mte sol [ d
identified as 3-[ AF- (tert-

but yl oxycar bonyl ) - AF- (pyr azi nyl - 2- car bonyI )- L-.or ni t hi nyI ] t h| azol i dl-ne

(45ng, FRRbLE §1% - D.
3-[ Nm ( 1|éLrazv'ny'l—‘zsfcar bonyl )-L-om thinyl]thi azolidine trifluoroacetate

- 3-[ AF- (ter(IZSBtIthX—@ﬂoMLWaMﬂ-nWWanyne-lz-aarbomtrlﬂyI ] thi aéol
- | d| ne- (45%8%?%&1 ol ) -was -di ssolved in 4M HCl/ di-oxan (10nL). -After 45min

&“The solvent was removed in vacuo. The residue was

8, 5 to 50%0.1% TFA/ acetonitrile
mn). Fractions 29 26 Cctober 2004

g the product were |yophilised to give

roomte
purlfled by preparative hplc
into 0.1% TFA/ wat er over 40u
WO 01/ 81304 PCT/ GB01/01888 caant
a colourless oil identified M5 N
(pyrazi nyI -2-carbonyl ) -L-om thinyl ] tHi aapl i di ne §
[ MFH + = 310. 0 EXAMPLE 7

trifluoroacetate OHCN HZN O A

(28) 1-[ S (Acetyl am nonmet hyl ) - N-(tent - buﬂzNoxyce(Dbonyt) L- cystel nyUpyrrolid
I ne-2- carbonitrile S (Acetylam nonet hyl)-N-(tent

but yl oxycar bonyl ) -L-cystei ne (660ng, 2.26mmol) was di ssol ved in CH2Cl 2

(30ML) . Top {BspagRb erPBuffiofcabSiify A dnttulydiphooiiamd-glcamscriitriie
| (28)-1-(N*~(teri-Butyloxycarbonyl}-L-omithyl)pyrrolidine-2-carbonitrile was prepared by the
method described for the lysine derivative in Example 2. -

B. {25)-1 -(N“-(tert-Butyloxycarbonyl)-N‘”-(z-chIoropyndyl-3-carbonyl)-!.-ornlthyl)-
pyrrolidine-2-carbonitrile , _ ,

o (28) -1-(N*(tert-Butyloxycarbonyf)-L-omithyl)pyrmolidine-2-carbonitrile  (80mg, C. 26mmol)
was dissolved in CH;Cl (20mL). To this solution was added 2-chloropyndme-3-carbonyl
chloride (55mg, 0.32mmol) and the- pH adijusted to pH9 with trzethyiam;ne. After 18h at

-f \ - room temperature the solvent was removed in vacuo and the residue was taken up in ethyl

acetate (70mL). The solution was washed with 0.3M KHSO, (2 x 20mL), sat. NaHCO; (2

X 20mL.), water (2.x 20ml.) and brine (1 x 20mL), dried {Na;SQ,) and evaporated in vacuo.

§ - The residue was purified 'by flash chrcmatpgraphy (eluant: 95% ethyl acetate, 5% pet.

| . ether) to give a colourless .oil 'idenﬁﬁed as (2S)-1-(N"~(fert-butyloxycarbonyl)-N"-(2-
_ bhloropyridyl—S—carbonyl)-Lprnithyi)pyrro_lidine-Z—carbonitrile (60mg, 0.14mmotl, 53%).

i C. {25)-1 -[N'”-(Z-Chloropyridylﬁ-carbonyl) L-omrthlnyl]pyrrolldme-2-carbomtr|le
_"'-"'-trlﬂuoroacetate L S

: £ _. (28)—1 [i\P-(terf—Butyloxycarbony!)—l\l‘”—(z-chlorcpyndyl—&carbonyl)—L—om|th1nyI]pyrro|1dme-2—
L?i:fcarbomtrlle (60mg, 0 14mmol) was dissolved in trrﬂuoroacetlc acid (5mL). After 1h at
_:..'.._rpro_m femperature: the ‘solvent was removed in vacuo. ~ The residue was purified by
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carbonitrile hydrochl oride (250ng, 1.89mmol) and PyBOP(r) (1.3g, 2.49mmmol),

and the pH adjusted to pHO with triethylam ne. After 18h ak difebbozobpOom
tenmperature the solvent was renoved in vacuo and the residue was taken up
n ethyl aga)@ifi36450nL). The solution was washed with 0. 3M-Kideto{sds X
30n), sat. NaHCO8 (2 x 30nmL), water (2 x 30nL) and - brine (1 x 30ni),
dried (Na2SO4) and evaporated in vacuo. The residue was purified by flash
chr omat ography (eI uant: 75%ethyl acetate, 25%pet. ether) to give a

col ourle (p%'r ve' da@ftﬁs & to 50% 0. 1b% TFAIac:etomtnle into 0.1% TFA/water over
25)-1- cetyl am norret ert - but cyst
E)yr Z ol i ([:I|4ﬁ@“f23 et I’lI:q ﬁé‘*"“lg %‘6‘3’ |1gecho give £lRite boig

(2S) - 1- [ ydefiisd yé%%@mx%%mbr&mﬁaﬁlm&wmbrﬂhm@ﬂ;a,rmﬂham-wmbmtnle

_trlfluoroacetate Acetyl'am nonmet hyl ) - N-(tert

. but yl oxyd‘raﬂubmapbyate_éﬁmﬁlei nyl ] pyrrolidine-2- carbonitrile (610ny, 1.65mol)
was dissolved in trifluoroacetic acid (30nL). After | h at room

~tenperature the solvent was renpved in-vacuo- to gi-ve -a-col ourl-ess-oil-
~identifi @d+dE = 350.1
(2S)-1-[ S (acetyl ani nonet hyl ) - L- cyst ei nyl ] pyrrol i di ne-2-carbonitrile
trifluoroacetate (620ng, 1.61 nmol, 98% . 30 26 Cctober 2004 WO 01/81304
PCT/ GB01/ 01888 [I\/H—I]* 271.0 EXAMPLE 8 ‘
- (29)-1-[ R e X Acetyl am nonet hyl t hi 0) - 2" - am no- 3' - net hyl but anoyl pyrrolid
ine-2- ¢ ' e trifluoroacetate 0 H S NCN HZN O A
(29) - 1- [ (ANRHRThibrupyridy hcadsorylyl.-oniit)ingllpyreliding lydreshjeddsony | ani no) - 3
- met hyl but anoyl ] pyrrolidine-2-carbonitrile
S-(Acetyl am nonet hyl ) - N-(te/t tyl gdycar bonyl )pem cillam ne (720ny,
- 2-25mol ) was di ssol ved i 30m.). To this solution at 0C were

added (2S)-pyrrolidine-2- Nﬁ- N
| | c H O
N

HzN O

A. 1-(N“-(tert—Butyloxycarbony])-N“’-(z-chloropyndyl-?--carbonyl)—l.-ornrthyl)—
_ pyrrolidine ‘
-(I\F-(fen‘-Butyloxycarbonyl}L—orn|thyl)pyrrolld|ne (20mg, 0.069mmol) was dissolved in
CH.Ci; (5mL). To this solution was added 2-chloropyridine-3-carbonyl chloride (14mg,
, 0.076mmof) and the pH adjusted to pH9 with triethylamine. Aiter 1h at room temperature
o | : the solvent was removed in vacuo and the residue was taken up in ethyl acetate (70mL).
. The solution was washed with 0.3M KHSO, (2 x 20mL), sat. NaHCOj; (2 x 20mL), water (2
X 20ij and brine (1 x 20mL), dried (Na,S0.) and evaporated in vacuo. The residue was
. purified by flash chromatography (eluant: 10% methanol, 90% dichloromethane) to give a
colouress oil identified as 1-(N“—(tert-buty!oxycarbonyl)-l\f”—(z-chioropyridyl—3-carbonyl)-L—
- ornithyl)pyrrolidine (19mg, o;o4smmol, 63%).

B. 1—[N“’-(z-chloropyndyl-3-carbonyl)-L—ormthmyl]pyrrohdme hydrochlonde
-[N“—(tert—Butyioxycarbonyi)-N”’-(Z—chloropyndyl—3-carbonyl)-L-omithmyI]pyrrolldme (19mg, -
o '0 045mmol) was. dlSSOIVed in 4M Hledloxan (10mL) After 45min at room. temperature
_'-_the solvent was removed in vacuo to gwe a whlte sohd identified as 1-[M—(2—chloropyridyl~
. "-j-3—carbonyl)—L-omtthmy!]pyrrohdme hydrochlonde (1 5mg) '



carbonitrile hydrochloride (270ng, 2.04mmol) and PyBOP(r) (1.3g, 2.49mmuol),

- and the pH adjusted to pHO with triethylam ne. After 18h akbbospom

3 terrperature the solvent was renoved in vacuo and the residue was taken up
in ethyl. 50m.). The solution was washed with O. 3

- 30n), sat %&%0]4(2 x 30mL), water (2 x 30m.) and brine (. Eli‘ﬁ%’nzggﬁ _

dried (Na2SO4) and evaporated in vacuo. The residue was purified by flash

chromat ography (eluant: 75%ethyl acetate, 25% pet. et her) to give a

colourless oil identified as '

(29)-1-[(2' R) -, tyl am nomet hyl t hi 0) - 2' - (fert butyI oxycar bonyt ani no)-3"-

met hyl but JME)L{]' ]"béﬁigl i di ne-2-carbonitrile (742rrg 1.86mml, 83%. B. - :

- (29)-1-[(2' R -3 - (Acetyl am nonet hyl t hi 0) - 2' - ar ni no- 3' - net hyI but anoyl [ pyrrol :

~idine-2- carbonitrile trifluoroacetate - )

(2S)-1-[(2' R -3' - (Acetylam nonet hyl thio)-2'-(tert-butyl oxycarbonyl am.no) - 3'

-met hyl - gtampyveEHlAyrrol i di ne- 2- carboni tri le (710ngy, 1.78nmmol) was

di ssol ved TH TTTITUoroacetic acid Af-t.e r.oom.t-engperat ure the o
- sol vent  wesIN MQ*@WWH&CQTBOQYWL HW&S'?'P%%'&‘F B?thyfjﬁ%"ml?'f’fqu as |

- (29)-1- [(2_ R)-3' - (acetyl am no
“but anoyl | pyrrolidi ne-2-carbo
.31 26 Cctober 2004 WO 01/81804
(2S)-1-[ AW ( 2- Chl or opyri dyl - N
“rile. trifluoroacetate 0 N C
~ (2S)-1-(N-(tert-Butyl oxycarbonyl) IL- _
-~ (2S)-1- (1 11==(t ent - But.yl oxycar bony9-L-om t hyl ol i di ne-2-carbonitrile
. Was prepared by the nmnethod descri bed forl_}rgl . i ne derivative in Exanple
2. . o ' : ‘o ‘

hyl t hi o) 2' -.am no- 3' - et hyl - o
| uor oacetate (560ng, 1. 36mm| 7699 .
[ MiH ~ = 299.1 EXAVPLE 9

: pyrrolidine-2-car boni t
i di-ne- 2-carbonitri | e

A. 3- (N“—(tert—Butyloxycarbonyl)-N‘” (2-chloropyndyl—?.-carbonyl) L-ornrl:hyl)-
thiazolidine
-(I\F—(tert—Butyloxycarbonyl)—L—ornrthyl)thlazohdlne (136mg, 0. 45mmol) was dissolved in
CH.CL, (10mL). To this solution was added 2-chlorapyridine-3-carbonyl chioride (88mg,
-0.5mmol) and the pH adjusted to pH9 with triethylamine. - After th at room temperature |
the solvent was removed in vacuo and the residue was taken up in ethyl acetate (_?'OmL). :
* The solution was washed with 0.3M KHSO, (2 x 20mL), sat. NaHCOs (2 x 20mL), water (2
x 20mL.) and brine (1 x 20mL), dried (Na,SO,) and evaporated in vacuo. The residue was
_ * purified by flash chromatography (eluant: 1.5% methanol, 98.5% dichioromethane) o give a
o \ - a colourless off ic!entit'ie(‘:r as 3-(N°‘-(tert_—butylokycarbonyl)-l\!‘”—(z-chloropyridyl-a-carbonyl)-
‘L-ornithyhthiazolidine (30mg, O.QSBmmoi, 15%). '

' B. 3-{~m-(z-Chloropyriqyl-s-carbonyt)-l_-dmithinyuthiazolidine hydrochloride
- -[N“-(ten‘-Butyloxycarbonyl)-N"’-(z-chloropyridyl—3—carbonyi)~t—ornit'hiny!]thiazolidine
{(30mg, 0.068mmol) was dissolved ln 4M HCl/dioxan (10mL). After 45min at room
B temperature the solvent was removed in vacuo to give a white solid identified as 1-[!\!‘”~(2~

- c_hlo__ropyndyl;B—carb_onyl)—!__;omrthmyl]thl_azohdme hy_drochl_ond_e (25m9)

L MeH[ = 3421



0. 14nmol , 53%. C |
=28y = 1=+ V-(2--Chl oropyri dyl
‘ile nfluoroacetate (2S)-1-N

“residue was purified by - 32 26 Cct

B. (28)- I -(It (tent Butyl oxycar bonyl) - Nm(2 chI oropyridyl - 3-carbonyl ) -L
Onithyl)- pyrrolidine-2-carbonitrile 26 October 2004

(25)-1-(1vz-(tent-Butyl oxycarbonyl)-L-omthyi)pyrroli dine-2-carbonitrile
(80ny, 0. 2Gm@lgisemas di ssolved in CH2C6 (2onl). To this sopifiafiymss added

. 2-chl oropyri di ne-3-carbonyl chloride (55ng, 0.32nrnol) and the pH adjusted

to pHO with triethylam ne. After 18h at roomtenperature the solvent was
renoved in vacua and the residue was taken up in ethyl acetate (70r1L). The
sol uti on EXAMRRENR@d with 0.3M KHS04 (2 x 20nl), sat. NaHCO03. (2 x 20ni),

water (2 201 ), _%@g{aﬂ@rated I n
vacuo. 'F%%’z?zy(due cg%“l‘é‘f'é’&%@' cggﬁl gg'i%ghy (el'uant: 95% et hyl
acet at e, thflupmacetad® her) to give a col ourI ess 0|I |dent|f|ed as (28) 1- (N:

(tent-butyl oxycarbonyl) - AW ( 2-
chl oropyri dyl - 3-car bonyI )-L- om t hyl )pyrrol i di ne-2-car bonitrile (60ny,

(tent-Butyl oxycarbonyl)-Ar-(2- ropyrldyl-3-carbony|)-L-on1th|nyI]pyrroI

di ne-2- carbonitrile (60ng, 0.1 | ) was dissolved in trifluoroacetic acid

(5m). After 1h at roomtenperatunge the sol vent mas renoved i n vacuo. The
er\ 2004 81304 PCT/ GBO1/ 01888

preparative hplc (Vydac C18, 5 t 0050% % TF onitrile into 0.1%

TFAJwat er over 40mn at 3nmmin). Fractiong cq al |ng t he product were

| yophilised to give a white solid identifiée

(2S)-1-[/Um (2-chl oropyri dyl - 3- carbonylﬁﬁl ornDthlnyIprrrolldlne 2- carbon

trile trifluoroacetate (52ng). [NMFU 350.1 EXAMPLE 10

1- [Ir-(2 Chl or opyri dyl - 3- car bonyl ) - ornlthlnyl]pyrrolldlne hydrochlorlde

40 N -N-{tert-b carbonyl)-L-cysteine
A 1-(/ Ja‘(t aﬁ% gﬁrbcoe{l tqy)“ eg utxlo(;:ryo &” - 3ycar bo %r ni t hyl
) - N—(terfuButyloxycarbonyi)—L—cysteme (3.5g, 15. Bmmo) benzyl 2-bromo oe ate (3.7g,

16.1mmol) and triethylamine (1.8g, 18.0mmol) were dissolved in THF (100mL). After 18
hours at room temnperature the reaction mixture was diluted with ethyl acetate (100mL),
washed with 0.3M KHSQ,, sat NaHCO,, water and brine, dried (Na;S0,) and evaporated.
The residue was purified by fiash chromatography (eluant 95% chloroform, 4% methanol,
1% acetic acid) yielding a colourless oil identified as,S~(benzyloxycarbonylmethyl)—-N—(tett—' _
butyloxycarbonyl)-L-cysteine (5.2g, 14.1mmol, 89%). '

B. {28)-1- S—(BenzyIoxycarbonylmethyi)—N-(ten?butyioxycarbonyl)-L-cysteinyl]—

" pyrrolidine-2-carbonitrile '
S«(Benzyloxycarbonylmethyi)——N-(te:t~butyioxycarbonyl)—i_-cystelne (5.10g, 13.8mmol) was
dissolved in CH.ClL (200mi). This solution was cooled to 0°C, (2S)-pyrrolld1ne52-

- carbonitrile hydrochioride (2.1g, 15.8mmol) and PyBOP (8.0g, 15.3mmoi) were added, and
the pH was adjusted to pHS with triethylamine. After 18h at 0°C to room temperature the
solvent was removed in vacuo and the residue was faken up in ethyi acetate (150mL).

. This solution was washed with 0.3M KHSO, (1 x 50mL), sat. NaHCO; (1 x 50mL), water (1
x 50mL) and brine (1 x 50mL), dried (N&,S0,) and evaporated in vacuo to. glve a yeliow o:!

,..\-/.

This was purified by flash chromatography (eluant: 40% ethyi acetate 60% pet. ether) to R '

give a colourless oil identified as. (28) 1-[S—(benzy]oxycarbonylmethyl)—-N~(tert-
butyioxycarbonyl) L-cystelnyl]pyrrohdme—z—carbonrtnle (5 829, _13 Ommol 94%) -
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pyrrolidine 1-(Na-(tert Butyl oxycarbonyl)-L-ornithyl)pyrrolidine (20ng,

0. 069mmol) was dissolved in CH2CI2 (5nL). To this sol uti orswasbackhed

. 2-chl oropyri di ne- 3-carbonyl chloride (14ng, 0.076mmol) and the pH adjusted
to pHY wi t hwig e1igdibod ami ne. After .1 h at roomtenperature thpcpRlpéEpssyas
renoved in vacuo and the residue was taken up in ethyl acetate (701L). The"
- solution was washed with .0.3M KHSO4 (2 x 20m), sat. NaHCO3 (2 x 20n1_)

- wat 2 20 db 1 x 20, d '
A AR AT MO e U
met hanol , 496l oromet hane) to give a colourless oil identifi ed as

om( {\Ihyf ; Snt bm%k%%%ﬁ%%@;@ag% C—?‘@%@% 8 ngbonyI) E—rc?fste%yl)jpyrrohdme-z-

+ B 1-[Nm (2ahhefenyshg b@nﬂ‘rﬁéﬁ&%ﬂd)ss’eh@ﬂ% ‘-TPlFE’V drdyyr 1 thdéd%.ehtlﬁwmfml“dﬁﬁé de

1-[W(tart - But on car oro car bony om thin E4pyr
ol i no. (1MrBmLo3 GIERA MRS dded SG6T 3 EaUS ALINPTSTE B REToREPD MR
~ASm-n-at- joet O,ufea aibyr é‘cet%t@%@d?hl\!}e%sﬂ@&mﬁtﬁwmd ALidy, Wt drid Win¥edrfed

white sol entitired as Nm (2-chl oro

3- car bo nyKNad_SCb}rﬁﬂﬁlprW@d i1 V@nuq’emhsw @ccmlw?/egé qila 5 s was podfied: Py fiash -

2004 WO / 0 3 AL
. 3-[N -(2- 0@?%%4?3 @gégr {J-;’Mf(s(ﬁnm%%l ﬁ%ﬁﬁgﬁl ?ﬁ%ﬁeaﬁg)drt%c \|:e =l:}de

ON NS c@puﬂesq |q;1|\| dentified as (28)-1-N-(teri-butyloxycarbonyl)-S-{carboxymethy

fhi(g?ol(itgl Sééﬁi”m?@?\'@h -%HJ%T oxy@ EJ(?%)W Lél?ﬁan’ h)C/?; ?ﬁinglzél :_dio:lgl w%lGng
_ O 45mm| ) was dissolved in CHZCI 2 (10nmL). To this solution was added :
3 TSP TR o Bl BRIyt
pyrrolidine-2-carbonitrile
. (281N~ (tert—Butyloxycarbonyl)-S—(cal‘noxymethyl)—i_-cys’:emyl}pyrrohdme—2—carbon|tnle
(150mg, 0.42mmol) was dissolved in CH.Cl, (20mL). This sofution was cooled to 0°C, 3-
(aminomethy)pyridine (53mg, 0.5mmol) and PyBOP (270mg, 0. 52mmoi) were added, and
the pH adjusted to pH9 with triethylamine. After 18h at 0°C to room tempen_'ature the
solvent was removéd in vacuo and the residue Was taken up in ethyl acefate (7OmL). This
solution was washed with 0.3M KHSO, (1 x 20mL), sat. NaHCO; (1 x 20mL), water (1 x
20mLl.) and brine (1 x 20mL), dried (Na,S0,) and evaporated in vacuo to give a yellow oil.
This was purified by flash chromatography (eluant: 96% chloroform, 4% methanol} to give
‘a2 colouless  off  identfied ~ as  (2S)-1{N-(terthutyloxycarbonyl)-S-(3-
: picoIyIcarbamoylmethyl)eL-cysteinyI}pyrrolidine-z-carhonitrile (170mg, 0.38mmol, 91%}.

- E.{28)- 'l-[S-(3-P:coly!carhamoylmethy!)-!.—cystemyl]pyrrohdme-z-carbomtnle
| triﬂuoroacetate ‘
(25)1 —[N—(z‘ert-Butyioxycarbonyl) S—(3—p|colylcarbamoyimethyl)-L—cystemyl}pyrrohdtne—2—
carbonitrile (130mg, 0.29mmol) was dissolved in trifluoroacetic acid (10mL). After 1 hour
. at room temperature the solvent was removed in vacuo to give a white solid identified as
(28)—‘1-[S-(S—pico!ylcarbamoylmethyl)-L-cystemyi]pyrrohdme-zcarbomtnle tnﬂuoroacetate
- (116mg,0.25mmol, 86%) R

CIM+H] = 348.2
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trifluoroacetate NCI H N

'S- (benzyl oxycar bonyl net

-the solvent was renoved in vacuo and the residue was taken up in ethyl

acetate (701). - The solution was washed with 0.3M KHSO4 (28 OticB@rdghs sSat .
NaHCO3 (2 x 20mL), water (2 x 20nmL) and brine (1 x 20rL), dried (Na2SO4)
and evapor at@disrsovacuo. The residue was purified by flashpetrcsmioassaphy
(eluant- 1.5% net hanol, 98.5% di chl oronet hane) to give a col ourI ess oil
identified as

3- (/W (tent-butyl gxycarbonyl)-Nr-(2-chl oropyridyl -3-carbonyl) - _

L- or mthMﬁ&é&% di ne (30ny, 0.068mml, 159%. |
B ? [ Ng- (azwbﬂzcmemam).@rﬁwﬁnwmam@rnyuhbmbhaan azol i di ne hydr ochl of i de
(t ent - But yl oxycar bonyl )~ N - (2- chl or opyri dyl - 3- car bonyl ) - L- orni t hi nyI ]t _hl- azo
lidine (30ng, 0.068mml) was dissglved in 4M HCl /di oxan (1OnL). After .- .-
45m n at roomtenperature the solv
solid identified as 1-[IW(2-

t leas removed in vacuo to give a white

[MrH + = 342.1.34 26 Cctob 004 MW\D 01/ : GB(1/ 01888 - EXAMPLE 12
. (2S)-1-[S-(3-Picol yl carba )-L-cystel pyr+ol i di ne- 2- car'boni trile

S- (Benzyl oxycar bonyl met hyl)-N-(tert- but yl oxq,

rb%él) L-cysteine
N- (t ent - But yl oxycar bonyl ) - L- cyst ei ne (3. 59, '

benzyl

2-brompacetate (3.7g, 16.1mmol) and triethyl anine (1 8g, 18. Omol) were

dissolved in THE (100nL). After 18 hours-at room tenperature the reaction
m xture V@3- [N“L(wérwuéylbhyeéubbhym(at@|ﬁaﬂ=ﬂaid)-l.-iyml]ﬂﬂamndm) 3M KHSO4,

sat- NaHCO3, water an

brine, dried. (Na2S and eva at ed
vas pur A PRy APOMRNS Y ERZO NS LI7E s ARG Bies dinsolre i Chelor
1% aceti q1&pLf) ilcgjxﬁé%ﬂ cﬁfé’n@é r(h@l%@ G'MMn‘ﬁﬂPhhﬂ '[:%ﬂaséﬁlm carbonate {45.8mg,
_[) (tert- carbonyl)-L-c stelne8(|!13 2rsq
14. 1nmol © n;ppl) were added he reacﬂon mlxture was stirred at room tempe ature for 18 hou
and the solvent removed in vacuo. The re5|due was purified by flash chromatography S
(eluant: 99.5% chloroform, 0.5% methanol) to give a colouriess oil identified as 3-[N°‘-(tert-

butyloxycarbonyl)-N°-(2-quinoxaloyl)-L-lysinyljthiazolidine (140mg, 0.296mmoal, 74%).

B. 3-[N°-(2-Quinoxaloyl)-L-lysinyijthiazolidine hydrochioride

3-[N (tfert-Butyloxycarbonyl)-N"~(2-quinoxaloyl)-L-lysinyljthiazolidine (140mg, 0-296rﬁmot)

was dissolved in 4M HCl/dioxan (20mL).. After 1 hour at room temperature the solvent

was remo#ed in vacuo to give a white solfid identified as 3-[N®~(2-quinoxaloyl)-L-
- lysinylithiazolidine hydrochloride {(128mg, 0.296mmol, 160%). |

[M+H]* = 374.2

L3




B.
(2S5)-1- [S—(Benzyl oxycar bonyl rret hyl )-N-(tert- butyl oxycar bonyk)oclebeybei nyl ] -
pyrrolidine-2-carbonitrile.

S- (Benzyl oxwepdizasas net hyl)-N-(tent- butyI oxycar bonyl ) - L- cyst etprestifoiked,
13.8mmol ) was dissolved in CH2C12 (200nL). This solution was cooled to OC,
(2S)-pyrrolidine-2- carbonitrile hydrochloride (2.1g, 15.8mmol) and PyBCP
(8.0g, 15.3mmvl) were added, and ~the pH was adjusted to pHO with

triethyl aBXeMPLEdr 18h at 0C to roomterrper ature the solvent was rem)ved

in vacuo ue en ). This

sol ution \?églg’m V‘ggﬂgﬁf ﬁgﬂﬂﬁpﬁﬁﬁfyﬁ 'fm? Y&#Qa%ﬂ@e"& x 50nL),

water (1 x 50nL) and brine (1 x 501L), dried (Na2SO™) and evaporated in

.vacuo to give a yellowoil. This was purified by flash chroematography
(eluant: 40% et hyl acetate, 6 t. ether) to give a colourless oil

~identified as (2S)-1-[S-(benziy ox arbonyl met hyl ) -N-(tert- .

~-put-yl-oxycar bonyl)-L-cyst einyl ] ol i di ne-2-carbonitrile (5.-82g; 13 Omol;
'94% . 35 26 COctober 2004 WO 01/8430 CT/G1L101/ 01888 C.

(25)-1-[N-(tert-Butyl oxycarbonyl) car boxynet hyl ) L-cyst el nyI ] pyrrolidine

-2- carbonitrile N

(28) 1-[ S- (Benzyl oxycar bonyl net hyl )-Nd(tgrt-buty gar bonyl)-L-cysteinyl]p
yrrolidine-2- carbonitrile (1.31g, 2.9nmmolrywas g ol ved in THF(100m).
Aqueous lithium hydroxide (1 M 3.5rnL, 3.5 was added. After 3 hours
at room tenperature the reaction m'xture s diuted with ethyl acetate

- (100nL), washed with 1 Mcitric acid,. vvatl'e( and Orine, dried (Na2SO4) and
. €evaporated in vacuo to give a col ourI e€ss oil. This was purified by flash
- chromat ogr aphy (el uant: 97% chl orof orm 2% nethanol, 1% acetic aci d) to

give a Cq. @J[)\V“eﬁé‘rt-Bdtylo@@Béﬂb&\?ﬂ-ms(s-pyndyloxycarbonyl)-L-omlthmyl]thlazolldme
(29)-1-[N-(tert-but onilcarbon 9-S-

cyst ei nyl [SYVAErRYRYAiHEE (14,988 P11 ??'F'é‘ f)w S, SS?‘%M:_CH@%(ZO'H') ( 28yosgene

[N-(tert- -%z@%l SN taptmbéne‘s o Sa5wiic . s8sRwRbiR Al pRidng | 14mg, V&t g2miybl) -were
pyrrolidine-2-carbonitr

(29) - 1- [ N&dded et BLR yIW@Qr'BWﬁWﬁ S%"%?&’FBSW%%S?I ‘5""%0&9’5’#%‘? Y fd]u;?fr's’rsg G ne
- 2- car bonih Gt} e, GARRYD, A AEFRlulyI9SabRTRMBAYITIEAEHS (§26510.138Mime)
sol.ution was cooled to 0C,~ 3- 6?éam norreth |4%y %e IT%B{O V%h(rg ¢
PyBOP (227G, tn@t.?u@m@)(zmeﬂ fuee) waee aq f%éﬁ@ﬂ U YES\ GRS 2
triethyl afgR tefifgefdturd forcds BburlsCaridoh@ é&i&h@ﬁ'@h@v@d tim&acuo. The residue was
purified by flash chromatography (eluant: 97% chioroform, 3% methanol) to give a
colouriess oil identified as - 3-[N"-(tert-butyloxycarbonyl)-N"-(3-pyridyloxycarbonyl)-L-
ornithinyljthiazolidine (16mg, 0.038mmol, 27%). ' '

B. 3-[N“°-(3-Pyridyloxycérbohyl)—L—omithinyl]thiazolidine hydrochloride

3_~[N°‘-(fe:f-Butyloxycarbonyl)-l\f"-(&pyﬁdyloxycarbonyi)-L-omithinyl}thiazoiidin,e {(16mg,
| 0.038mmol) was dissolved in 4M HCIldioxan'(QOmL).’ After 1 hour at room temperature
'the solvent was removed in vacuo 1o give  a white solid identified as 3-[N"~(3-

pyridyloxycarbonyl)-L-ormithinyljthiazolidine hyd_roch!oride (14mg, 0.038mmol, 100%)_. ' o

M+ = 325.1
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‘was renoved in vacuo to give
(-28) -1~ [ S 3-pi-col yl-carbanoy

N HzZN O

sol vent: was renoved in vacuo and the residue was taken up in ethyl acetate

- (701). This solution was washed with 0.3M KHSO4 (1 x 20nmb} okl 20bi HCO3

(1 x 20m.), water (1 x 20nL) and brine (1 x 20nL), dried (Na2SO4) and

evapor at edwgloivagso to give a yel'low oil.  This was purifi egcbesbl/ashs
chromat ography (el uant: 96% chloroform 4% nethanol) to give a colourless -
oil identified as (2S)-1-[N-(tert-butyl oxycarbonyl)-S (3-

pi col yl car banoyl met hyl ) - L- cystelnyl]pyrrolldlne 2-carbonitrile (170ng,

0. 38mmol g LE H5
(25)=1-[ dbepa-{:éﬁ)rxg)gﬁzwcangg moyl)s nr)yl]h'ngi’& :ﬁh@%&hp&gﬂlghﬁg' ne- 2- carboni trile

trifluor
(2S)-1-[ N-(tent-Butyl oxycarbonyl)-S-(3- plcolylcarbanoylnethyl) L- cystelnyl]

~pyrrolidine-2- carbonitrile I(130rrg, 0.29mol ) was dissolved in

trifluoroacetic acid (10rr1_)C

After 1 hour at roomtenperature the sol vent
Vi white solid identified as _

| - L-cysteinyljpyrrolidine-2-carbonitrile
trifluoroacetate (116nyg, 0. 869 . O MrH] ~ =_3482 36 26 Cctober 2004
WO 01/ 81304 PCT/ GB01/ 01888 PLE1N ‘ ‘

3-[ N-(2- Qui noxal oyl ) - LIyS|nyI]th|az'd L ne hyd o@oridé O NN iS ON

A. 3-[N - (tent-Butyl oxycarbonyl ) -N-(2-qui nox ) L-1ysinyl]thiazolidine
3-[N=(tert-Butyl oxycarbonyl)| y5| nyl ]t hi ago{i di & (128nmg, 0. 4ol ) was

‘dissolved in CH2Cl 2 (10nL). 2-Qui noxal oyf chl oM de (85ng, 0.44nmmoi) and

pot assi um carbonate (45.8ng, 0.3mmol) were added. The reaction mixture was
stirred at roomtenperature for 18 hours and the solvent renoved in vacuo.

The resi dug-iMifepButyloxycarponybsirserindithiasolidliey (el uant: 99.5%
S 2 AP IR B, Py oo i et e ke
(140ngy, @4 ﬁﬂmﬁdl THigzglidine (650mg, 11.2mmol), hydroxybenzofriazole(2.8g, 2 mmo and
water soluble carbodiimide (3.9g, 19.5mmol) were added at 0°C. The pH was adjusted to
pH8 with N-methylmorpholine. The reaction niixture was stirred at room temperature for
18 hours, the solvent removed in vacuo and the residue was taken up in ethyl acetate
(150mL). This sblu_'tiqn was washed with 0.3M KHSO, (1 x 50mlL), sat. NaHCO; (1 X
' 50mL), water (1 x 50mL) and brine (1 x 50mL), dried (Na;S0,) and evaporated in vacuo to
give a white solid identified as 3-[N-{terf-butyloxycarbonyl)-L-serinyllthiazolidine (2.15g,

7.78mmol, 76%).

B. 3-[N-(tert«Butyloxycarbonyl)-o-(3-chlorobenzylcarbamoyl)-L-sermyl]thlazohdme
B-IN—(ten‘-Buty]oxycarbonyi)—L—sennyI}thtazohdme (110mg, 0.48mmol) was dissolved in

- DMF (10mL) and 1,1-carbonyl-diimidazole (71mg, 0.43mmol) was added. After 2 hours
at room temperature 3—_ch|orobenz'ylamine (62mg, 0.4mmol) was added. After_a further 18 |
hours EtQAc (200mL) was added. This solution was washed with 0.3M KHSO, (1 X
SOmL), sat. NaHCO; {1 x SDmL), water (4 x 50mL) and brine (1 x 50mL), dried {Na;SO4)
and evaporated in vacuo to give a yellow oil. This was purified by flash chromatography

" (eluant: 40% ethyl acetate, 60% pet. ether) to give a colourless oil identified as 3-{N-(tert-

butyloxycarbonyl)—O-(3-chlorobenzyicarbamoy!)-L—sennyl]thtazohdme (1 58mg, 0.36mmol,

: 90%) ' o
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B. 3-[N-(2-Quinoxal oyl)-L-1lysi nyI ] t h| azoI i di ne hydrochl oride
3-[W (tert-Butyl oxycarbonyl)-N-(2- qui noxal oyl ) -L-lysinyl]t maemgjue.dmoe
- (140ng, 0.296mol) was dissolved in 4M HCl/di oxan (20nL) __ After 1 hour at
- room-t enper ooESBHESOl vent  was renoved in vacuo to gl ve a wortesaohsssd
i dentified -as 3-[N (2-quinoxal oyl)-L- 1ysinyl]thiazolidine hydrochloride (1 -
28ny, 0. 296mm1, 100% . [MH - = 374. 2 37 26 Cctober 2004 WO 01/81304 =
PCT/ GB01/ 01888 EXAMPLE 14 :
3-[Ar-(3- mm-mf(aaaymobamlQarbamyl)m-aynqullmmlﬂmwmahl@&lﬁpor| de gN O
~~O N DS
"3-[N'- (fe&kﬁ\gﬁgﬁ @8??";}’8‘3?%’8393(‘5 Q“dmi"é""ﬁ?/?’fzdﬁ‘&a%" D ]'bﬁ?/ rsyl]‘ﬁ!:\lagg 1rl1c|h[tle?n n3(/1l4]0ﬁ1| azo
| i di ne S-G-Minm mldeWeGM4MrigCVﬂiom8(ﬁ®ml.) wisfter i Rasilab ser fempepatyee the .

20mL Pho e (20% soI 1on i u SR n - :
: (yrl dl) ne (P %85?”48‘{6) ré’acgﬂdgé g{‘]’go@o ‘iﬁt ersg@ %gns th)eagol%vgn was -
. renoved i rhhm@mwndrbhh&)ybﬁssemgi]tﬂlazsbdmemydrqa:htaﬂﬂell(?!f(nm)rﬁﬂLf;meL P#de).(t ent |

=But-yl-oxycarbonyl-) om thi-nylt-hi-azeli di-ne-(-42ng, -0:-138amol ) and -t-ri-et-hyt-ani-ne--

(28ny, 0.28mmol) were added. The reaction mixture was stirred at room

- t enper at urRI+ =484 hours and the solvent renoved in vacuo. The residue was
~purified by flash chromatography (eluant: 97% chloroform 3% met hanol ) to
give a colourless-oil identified as

- 3-[At--(tert-butyl oxycarbonyl)-AW (3-pyri dyI oxycarbonyl) L-
~ornithinyl]thiazolidine (16ng, 0.038mvol, 27%. B.
. 3 [Nm(3 Pyri dyl oxycar bonyl ) -L-om t hi nyl ] t hi azol i di ne hydrochl ori de
: -[At"  The Examples set out in the following Tables were prepared by analogous methods to the _
: (tpnt But yl. oxycarbonyl ) - Ar- (3- pyddyl oxycar bonyl ) - L- oni t hi nyl ] t hi azolidine .
(16ny, 0.4P%hnol ) was dissolved in 4M HC / di oxan (20nmL). After 1 hour at
roomtenperature the sol vent was renoved in vacuo to give a white solid
identified as 3-[Arm (3- pyridyl oxycarbonyl) L-orni thi nyI]thl azol i di ne

_ hydr ochloride (14ng, 0.038mmol, 100% .

R



[MHH] ' = 325.1-38 26 Cctober 2004 WO 01/81304 PCT/GBO /01888 EXAMPLELS
3-[ O (3- Chi orobenzyi car banoyl ) seri nyl]thiazolidine hydrochlmgradger 804N ji 0
S HON HZN O A 3-[N (tent-Butyloxycarbonyl)-L-serinyl]thiazolidine '
N- (t ert- Bukgu epsieew bonyl | ) -L-sedne (2.1g, 10.2mmol") was di sgetradiifiss

" CH2C1 2/ DMF (9:1,50nL). Thiazolidine (650ny, 11.2mmol), _ ' et
hydr oxybenzotri azol e(2.8g, 20.7mmol) and  water sol uble carbodiimde
(3.99.19.5mmol ) were added at OC. The pH was adjusted to pll8 with .

N- et hy| MABI® i~ Exanipies riéac182n m xture was stirred at. roomtenperature -
for 18 hours, the solvent renoved in vacuo and the residue was taken up in-
et hyl acetate. (150nL). This solution was washed with 0.3M KHSO4 (1 x -
50m.),. sat. NaHCO3 (1 x 50rm), wat®@r (1 x 50m) and brine (1 x 50nl), :
dried (Na2SO4) and evaporated in mo to give a white solid identified as
3-[N-(tert-butyl oxycarbonyl 8 f hi azolidi.ne (2.15g, 7.78mmol,

76% . B. . h éfjlzii(jq M—f . 4 : '

dine 3-[N (tert-Butyl oxycarbonyl)-L-gerinylJt
was dissolved in DW (10nL) and 1,1'- 150 < i dazol e (71ng, O.43mol)
was added. After 2 hours at roomtenperaturg 3-chdorobenzyl am ne (62ng, .
~0.4mmol ) was added. After a further 18 hour® Et O (200n.) was added. This
.solution was washed with 0.3 M KHSO4 (1 X 50nl), sat. NaHCO3 (1 x 50nl),

azopi dine (110ng, O.48mmol)

Vacuo (o give o yEIPBHRIEI] T s bas puRICHS by 1o Ak R ark Redlogr aphy
(eluant: 40% et hy . ?ogg ?t e, 6Q% pet. ether) to give gl oCH.gss oil
Lﬁf;f Ioilyggr ginsl- g O\ E'!?::hl or oBenzyi car b@%/L seriljnfNt hCEedi i di ne
(158ng, 0.36mol,| 90$§ . 1 Z " H s
19 2 | ' H| s
20 1 CN | S
21 2 ] N CN{ S
22 1 = | H |CH,
23 2 H CH;
24 1 - | CN | CH:
25 2 l SN 3 CN | CHz
26 1 & H | s
o 27 2 ' H | s
. 28 1 CN | CHs
» 29 o N . CN | CH,
30 1 2 H| S
31 2 | H | s
32 1 CN | CH;
33 2 C'\(jLCF" [ en | ch,
34 1 AN H | S
35 2 ‘ H | s
36 1 N CN | CH
37 2 _ (j\ %/ CN | CH,
R R “IH | s}
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3-[ O (3- Chl orobenzyl carbanoyl ) -L-serinyl]thiazolidine hydr agltcibefigios
3-[N (tent-Butyloxycarbonyl)-O (3-chl orobenzyl carbanoyl ) - L-serinyi]thiazoli

dine (140nmywe fl/s3204mol ) was di ssol ved in 4M HCVdi oxan (20nL)pchbhefo1sks NOUr
at roomtenperature the solvent was renoved in vacuo to give a white solid

identified as 3-[ O (3- chl orobenzyl car banoyl ) -L-sennyl ]t hiazolidi ne

hydrochl ori de (115ng, 0.3mmol, 94% . [MH + = 344.1 The Exanpl es set out

45 58 b 20T S AL B ot R o § BOLICN LS 125
RB(CH2)g NH  (CH2)f NHRR |0 Eyanpl e n R$(CH2)q 16 1 |CBNCHICHA] 2 N ON CH2
18 HS 19_2 HS 26 40“¢s 2% 21 N C&Lﬁ&il H CHZ_CNZE @Hz CH2 24 1 &N
CH2 25 2 -N €N G2 | » | |
- o -1 N _ H S
.42 | 2. H 4.8 ... .
43 4 CN { CH,
44 2 ‘ N CN | CH;
a5 1 B N7 H | S
46 2 H S
_ __ 47 1 Ny CI | ON | CH,
S 5| 2 [{2/ oN | ctt
' ' 49 1 ' H S
50 2 H S
51 1 Cl CN | CH,
52 2 N CN | CH,
53 1 L H S
54 2 ' H S
55 1 CN | CH;
56 2 /Y CN | CH;
57 1 5 H S
58 2 - ' H | S
59 1 | CN | CH,
T e 2 G/y CN | CH;-
| ‘ 61 1 ' . "l H | s
62 2 ' H | §
63 1 CN | CH.
64 2 <°:©>/ : CN | CH,
65 1 . o - P H ]S
- 66 2 ' "y H | S
67 1 : CN | CH,
68 2 I | CN | CH,
69 1 o H | S
70 2 H S




26, 1HS 27 2HS 281 CNCH2 29 2 CNCH 301 HS 312HS 321CN
CH2 33 2 CK(/NCF3 CNCH2 34 1 M / HS 352 HS 36 1 NoENcob 2087 2 CN
"CH2 38 1 aN HS 41 26 October 2004 WD 01/81304 PCT/ GB01101888 Exanpl e
n R8(CH2) qwidoi61389 1 CNCH2 N 40 2 CNCHZ 41 1 NH S 43@,@0%0184@ 1 CN
CH2 44 2 1 'NONGR 451 HS 46 2HS 47 1 Nci CNCZ 48 49
'1HS 502 HS 51 1c~ CNCH

Example n R*CHp)q R X
71 1 ' ' 'CN | CH;
72 2 CN | CH,
73 1 H S
4 | 2 H S
75 1 CN | CH;,
76 2 CN | CH;

77 1 H| s |
78 2 H S
79 1 e | CN | CHy

. 80 2 | N CN | CH: |
81 1 ci N/_ H S
82 2 H S
83 1 | _ CN | CH,
"84 2 Fs | ¢ CN | CHs
85 1 N H s
86 2 H S
87 1 . | CN | CH;
88 2 Ncu - | CN | CH,
89 1 = H { S
90 2 - H S
91 1 N CN | CH,
92 2 l PR ] CN | CH;
& | L, ns
94 2 H S
95 1 _ CN | CH,
96 2 ' Ns CN | CH;
gj 1 CL)Y H S
98 2 : H S
99 1 - CN | CH.
100 | 2 S\Ejy CN | CH;
Sane BTy 1 & H [ S
o) 102 | 2 H | S




522 CNCH2 531 Hs 542HS 551 CNCH 562/ CNCHZ 57 18HS 58
"2HS 591 CNCH2 602 ~CNCH 61 1HS 622 HS 63 beOMbEZonbd 2 j
"CNCH2 651 0HS 662 HS 671 CNCH2 682N CNCH 691 0HS 70 2
HS 42 26 & fRAgs042004 WO 01/81304 PCT/ GB01/ 01888 Exarrpl e @r
X 711 CNCH 72°2. CNCH2 731 HS 742 HS 751 ‘?iﬁi;h%kfmz
.7711HS 78 2 NH S
Example | n RCH), | R* | X
103 1 N CN | CH
2 : :
_ . , CH
104 2 @Y BEIED
105 1 ) H S
107 1 ' CN | CH
108 2 " o -1 CN | CH;
4109 1 { _ - - H s
110 2 H s |
114 1 CN | CH, |
112 2 CN | CH;
113 1 H S
114 2 H S
115 1 CN | CH;
116 2 CN CH2_
117 1 H S
118 2 H | S
119 1 CN | CHs
120 2 CN | CH.
121 1 H S
122 2 H S
123 1 CN | CH.
o | 124 2 7 - | SN | CHp
' 125 1 o o H S
126 2 H S
_ A
127 1 | H S
-
HO N-
428 1 o« n H | S
31 2 o N H S

S



79 1 CNCH2 80 2CNCH 8l 1ci NHS 82 2HS 83 . 1 CNCH2 cF3 G 84

2 CNCH2 8 1NHS 8 2HS 87 1 CNCH 88 2 NCN CN @Bciof9 2804~ H S

9002 HS 91 1 NCNCH2 92 2 CNCH2 93 1 Hs CF3 942 HS 95 1 CN CH2
96 2 N ON Wors94l HS 98 2 HS 99 1 CN CH2 100 2 . CF3pirieehGi 101
1 Hs 1022 HS 43 26 October 2004 WD 01/ 81304 PCT/GBOl/01888 Exanpl e n
 RB(CH2)g RL X1 103 1 N CN CH2 . |

Example n R¥(CH,), R" | X
: C! .
132 1 . H S
: © NN
133 1 - | H S
—
’ Cl cl .
' . 134 1 | _ H S
. ‘ . CFy N R
D | /AN |
u : 135 1 N ‘ﬁ/\ H | 8
A _ e

“

136 1
Br
437 1 @ H S
F - .
138 1 - H | S
7 CN ’
139 1 QA H S
' - NO,
. Cl - .
190 | 1 d H | S
' - < ¢l
’ : Cl



1042 1. ]

CN CH2

1051 HS G106 2 H S 107 1 CN CH2

1

08 2 Ni CN CH2

109 1 HS 110 2 HS 111 1 CNCH2 112 2 CNCH2 HS 113 bsSfkobddzhod H S -

115 1 CNCH 116 2 CNCH2 117 v vv7 HS 1182 HS 119
~CN CH2

1

CN CH2 120 2 ~

121wlo b/g304122 2 - HS 123 1.CN CH2 124 2 CN CH2 i.g@,chggmggss |
126 2 HS 127 HS HO N-128 ci.-" HS 129 2 HO r NHS 13 131
20 | NHS
Example R¥(CH,)q R" | X'
142. ﬁ) H | S
143 H | s
CF,
ci - ‘
- 144 H | CH;
i ci -
S
145 |- H | CH;
e
o TN
: P -
146 ] H | CH,
e
cl
x
147 | H CH,
. o
' o’ N el
S
148 | H | s
| TNoT W
149 N H| S
A - 1 -
150 N “com H S
, ci .
151 e H S
' N ] :
. i o~
152 N H | S
N .
183 N H| s
’ e .
MeO N OMe
154 S lH s
| Q*f§f ;Cl:'1_



44 26 CQctober 2004 WO 01/81304 PCT/ GBOL/ 01888 Exanple n RS(CH2)q 132 1 \
HS .4 SNI33 1 HS O G\ HS 134 1 CF3 NH S 135 1 #0386 sbokl S Br
137 1HSF 1381 HS CN139 1 HS N® C HS140 1.&C 141 1 1/ HS
Cl 45 26 Opfpbpsise004 WD 01/81304 PCT/ GBO1/ 01888 Exanple npiBtgulakis R X

Example | n R' | X

155 .'i . H | S

156 | 1 H | s

1857  1' H | S

158 1 H | s

18 | 1 H | s

| 0 |1 H | s

) B L D T H | S
162 1  H | cH,

a0



142, 1. 1 \ HS 143 1 HS CF3 C 144 1 HCH2 \ HCH2 C 145 1 X11 Cl

“ N146 1 HCH2 G 147 1 HCH2 O NC C 148 1\ HS 0 Nogki®od #op 150

21 NORHHS G 151 1 HS 152 2 NHS. 153 1 &\~ HS MO W 154 1 H S
C. 46 26 Opt@bes3@004 WO 01/81304 PCT/ GBOL/ 01888 Exanpl e poRefreidisgsR |
155 11 / HS | | o | ot

' TABLE 2 —Examples 163-250

0
re. -
S N7 OONH
L IIQ"((I';H) NH. xt
- 2/n 2 I/
- o R
Example | n R°R'N 7 R' | X
o | 163 1 CN | CH,
: 1 164 2 EN‘j\/H CN | CH,
| 1 165 1 NN H S
166 2 H | s
167 1 S CN s
168 | 2 [N\j\/H | CN s
169 1 N N 'H CH,
170 2 - H CHa
171 1 CN CH;
172 2 i = y CN CH;
173 | 1 PN H S
174 2 ' H s
175 | 1 CN | CHy
176 | 2 IN\- . CN | CH,
177 1 PN H S
178 2 ) H S
179 1 CN | CH,
180 2 NS ] eN | cH,
181 1 AN H ] s
182 2 ] -H | s
183 | 1 CH,
184 2 CH,
185 | 1 ‘s




156 11/ HSCF3 f O 157 11 HS C 158 1 HS 159 1 HSF . 160 1 1 \
HS NC161 1 ( / FHS G 162 11 HCH2 C 47 26 Oct obes CRaBér 2000
01/ 81304 PCT/ GBOL/ 01888 TABLE 2 - Exanples 163 - 250 0 6 R' N7 A NH ' R
{CH2) NHZ wooU€3R Exanple n RBRZTN R X 163 1 ON CH2 164 parid¥iielNseH?
165 1 Nomd HS 166 2 7 HS 167 1 CN'S 168 2 (N~ CN S |

RGRTN R" x1
CN | CH,

| . CN | CH.
P N ,/
H H S

Example
187
188
189
190

- 191
192
193
194
195
196
197

198
199

H | s
CN | CH
CN | CH,
H S
H s
CN | CH,

¥ CN | CH;
Y H S
H S

CN | CH;

200

o, [l
201 N>/ : H | s

n
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
202 2 _ . H 3
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

NH.

203 cN | cH,
204 N CN | CH,
205 k,NY s
206 v .
207 CN | CH,
208 CN | CH,
200 T
210 = .
211 oN o
212 CN | CH,
213 . H S
214 0 s
215 o~ ol -
216 CN | cH,
217
218

_,._‘49 .



169 1 NM/ HCH2 170 2 HCH2 1711 - CNCH2 172 2 { HCNCH2 173 1 N
NN /.HS 1742 7HS 175 1 CNCH2 176 2 , N H CN CH2 178 Ckidsg/2004S 178
2HS 179 1 CNCH2 180 2 N\ HCNCH2 181 1 f / Nom HS 182 2 HS i
', 183 1 CNwaHRL/81384 2 N! CNCH2 185 1 1 - N~ HS 186 2 H Seca&sdbofdssober
2004 WD 01/81304 PCT/ GBOL1/ 01888 Exanple n RGBR N R X 187 1-CN CH2 188 2
CNCH2 189 1 H-HS 190 2 HS 191 1 CN CH2 192 2 CN CH2 -

Example | n RR'N R xt
249 1 ' CN | CHp
220 2 @Lo\/ﬁ > CN | cH;
221 1 {S}. b H s
222 2 ' H S
223 1 ) CN CH,
224 2 N>/ CN | CHs
225 1 (j H | s
226 2 ' H S
227 1 . . CN | CH,
228 2 N N>/ | _ON | CH
229 1 P H 5
230 2 H '8
231 1 . CN | CH.
232 2 /@/Ny : CN .| CH,
233 1 10 . H S
234 2 H 1 s
235 1 CN | CH,
236 2 | g CN | CHy
N N
237 1 AN H S
238 2 o H S
239 1 CN | CH;
Ne
_ H CN | CH
'y 240 2 \NJ\/N \// 2
241 1 | H 3
242 2 ' H s
243 1 CN | CH,
244 2 o/\] . " CN CH,
245 1 _K/Ny | H | S
246 2 H S
243 2 | /U\N/W [N [en
250 2 R A TR b BN




193 1 NH2 HS 1942 HS 1951 CNCH2 196 2 HCNCH2 197 1 \~J HS 198 .
2HS 199 1 CNCH2 200 2 CNCH2 201 1 O\ HS 202 2 H 26 CGfsbed200N CH2
204 2 N) CNCH2 2051 ~Ny HS 206 2 HS 207 1 CNCH2 208 2 HCN CH2
209 1 HS wlia/é3e4 S 211 1 CN CH2 212 2 CN CH2 213 :1 H Bcr/ebédisks S
215 1 CNCH2 216 2 HCNCH2 217 1)/ HS 218 2 HS 49 26 Cctober 2004
WO 01/ 81304 PCT/ GB01/01885 Exanple n RGR N R X 2191 CN CH2

TABLE 3 — Examples 251 -266 .

re. M
N NH
R oy
R’ . (CHp), NH, ™ -
| “e“H’/N\e
o R
Example { n R°R'N R! X!
o 251 |1 e CN | CH,
N | 252 2 ©/N>/ CN | CH:
253 1 | H S
254 2 H S
256 | 1 CN | CH,
258 2 @\/H ~ CN | CH,
257 1 N/ H S,
258 2 ' H S
259 - 1 | . CN | GH,
260 2 S 2 CN | CH,
261 1 L H s
262 2 H S
263 ~ 1 . CN S
264 2 N>/ _ ‘1 CN s
265 1 ©/ H CH,
266 2 ' " H CH,

51



220 2 ~OCNCH2 221 1 s 11 .. HSO 222 2 HS 2231 CNCH H2242 Ny
CNCH2 2251 HS 226 2HS 227 1 CNCH2 H 228 2 N NCN QéDctcd020b4H S
230 2 HS 231 1 CNCH2 H 232 2 Ny CONCH2 233 1 MeOj : HS 234 2 HS
235 1. CN CHWO@BH3® ~ H ON CH2 237 1 HS 238 2 H'S 239 1 BNr@ud10f3s240 2
V Ny ONCH2 241 1 HS 242 2 HS 243 1 CNCH2 244 2 OCN CH2 245 1 L/Ny
HS | |

TABLE 4 — Examples 267 - 318

. 8
RGH),
0=S._
Il “NH

O l ’ X1

: k\\\“J\”/N\e

. 0 Ri

Example | n R¥(CH,), R' X
: 267 1 ©A | CN | CH,
268 2 . CN | CH,
269 | 1 | o CN | §
270 | 2 . JoN| S
271 1 01\‘\ | on | cH
2712 | 2 @ o CN | CH.
273 1 CID)\ | CN | CHa
274 2 o CN.| CHz
275 | .1 ‘ ‘ CN | CH;
\i ,

276 2 /Ej CN | CH.
277 1 1 CN | CH,

— c—’ ] .
279 1 C@)\ CN | CH.
280 | 2 Oy CN | CH

| | I |

281 1 g D)\ H | CH
282 2 ot H | CHZ :




246 2 H'S 247 1 0 CNCH2 248 2 ANCNCH2 249 1 NHS 2502 HS 90 [ 26
Oct ober 2004 WO 01/81304 PCT/ GB01/01888 TABLE 3 - Exanpl e (dicber 06 S S
R~N NH* {CHz}n NHZ 10-1 OR Exanple n RGRIN R1L 251 1 HCN CH2 252 2 N-/°
CN CH2 253vQoBi1364 254 2 HS 255 1 CN CH2 256 2 H CN CH2 peSGBbI/MNSESH S
258 2 HS 259 1 CNCH2Z H260.2 N CNCHz 261 1 HS 2622 HS 263 1 CN
S - ;

Example | n | RYCH,), B R1 X!
| 283 1 _ ' H | CH,
284 | 2 CFS\!(])/N I | o
EPTTaES R — T Tom 1
_ ~ |
286 2 R H | CHy-
287 | 1 H-| s
288 | 2 | @A H | S
g 289 1| - \ H S
290 2 " H s
291 1 \ H S
202 | 2 | MeO | H | s
293 1 | T CN | CH;
294 2 @\)\ o CN | CH,
295 | 1 /d\ CN | CH..
296 2 ol _ | eN.{ CHy
297 | 4 't CN | CH,
= 298 2 @ ] CN | CH,
200 | 1 /@R\ " CN | CH,
300 2 MeO . CN | CH,
301 1 . CN | CH,
0 ] '
2 | 2 )J\EQ)\ CN | CH,
303 1 /WA CN | CH:
. —N .
34 | 2 \=N CN | CH,




264 2 H/ CNS 265 1 HCHz 266 2 H CH2 51 26 October 2004 WD 01/81304
PCT/ GBOL/ 01888 TABLE 4 - Exanpl es 267 - .318 R$(CH2)q O i /26MdidBef ®dZ) n NH2
f N OR Exanple it RB(CH2)q 267 1 CN CHz 268 2 ONCHz 269 1 ON S 270
2.~/ CN S WOMISI308 ~ CN CH2 272 2 ON CH 273 1 ON CH2 274PCTCBoOMISSs CH2
275 1 ONCHz 276 2 ONCH2 277 1 _ CNCHz G278 2 C ON CHz 279 1 ON CH2
280 2 CF3YNON CH2 0281 1 a HCHz 282 2 ci i HCH 52 .

Exampie | n RYCHzq R X
CN | cH,

305 1 NC\.) } _
306 | 2 | - ‘ "CN | CH,

%07 )1 o Cljd\ . H | s
08 | 2 o F |l H | s
309 1 | H | s
' CFan N _ A7 -
310 2 ' ' ' H S .
7 ] O
) | 311 1 /\)}\ | H | S
_ | L S
312 2 \=N H S
313 .| 1 | /©)\ 1 H! s
314 2 cl H S
315 | 1 ¢ H S
316 |- 2 @A " H S
317 1 /@ H | s
B
| we | 2 iy H | s
.'7/\}
TABLE 5 ~ Examples 318 - 378
R4B 0 . ' X1
e
\\““H(N |
o R
Example R* R X'
319 NH, N | cH,



26 Cctober 2004 WD 01/81304 PCT/ GBOL1/ 01888 ‘Example - n R8(CH2)g \ ‘R X1 283
1f nhHCH CF3uN284 2 11 HCH2 0285 1 HCH2 286 2N2dCckdber@® 1 H S
288 2 HS 289 1 cl1\ HS 2902/ HS 291 1 HS 292 2 Mo | HS 2931
CN CH2 29avQ@oems@HZ 295 1 ~ ~ CN CH2 296 2 ci - CN CH2pczRiBol/ofdss CN
CH2 298 21 CNCH2 299 1 ~~CNCHZ 300 2 Meo.' CNCH2 301 1 CNCH2 o
3022 Ne/ CNCH2 H 303 1 CN. CH2 304 2 NCN CH2 53 26 COctober 2004

Example R* - R X!

320 | /\N)\ 1 CON | cH,

agi @/\?)\ on o

322 ’\}/Y\ﬁ)\ “oN | cH

=N
323 [ ﬁ)\ CN | CH,
) Nz '
Z .
324 i | CN CH

325 - ONB\ CN | CH,

326 | (\N>\ | eN | cH

327 \N/\/\NX H | CH,

Y . : I H .
328 N;/ﬁ/\ﬁ)\ H | CH

=N _

2 | (N s
330 N ;’3)\ H S

_ P |
_ - _ T
331 ,l\ﬁ)\. H | s

55



WD 01/ 81304 PCT/ GB01J01888 Exanple n R8(CH2)g X' CN CH2 305 1 NC, & 306 2
- CNCH2 3071 C HS 3082C1I / HS 309 1r\ HS CF3 N28tRtoBerobhS O
‘3111 HS 3122\-,NHS 3131~ ~HS 3142¢cl |/ HS 31510 HS
316 2 HS @®Uosi34S 318 2 HH S TABLE 5 - Exanpl es 319 - B@BGBéSoikE X
N OR Exanple RAB R gH2 319 NH2 54 26 October 2004 WO 01/ 81304

PCT/ GB01/01888 Exanple RB R X 320 CNCH2 321 1 ACNCH 322 jj | H\
CN CH2 . - |

Example | R R" | X
332 N/\/\N>\ H | s
333 | - /\/\N/\ | eN {cH |
334 | ©/\ ﬁ)\ ON | CH,
X
335 | N a"a‘)\ | en | s
: Z

336 | - "}/\/\ﬁ)\ oN | s

=N

337 [ ﬁ)\ ON | CH,
s

338 _ ,\““‘- ﬁ)\ CN | CH:
8

- 339 | (\~>\ | CN | CH
. :,-r x\i ‘ S . ’ } - :
- D (\NX CN | CH,

340

341 | /N\g/‘\?\ H | s
342 " 'ﬁ/\\‘l/\ﬂ)\ | H s

wo | (Y L w s

36




N323 HCNCH2 324 NN~ CNCH2 H325 JACNCH2 326 rN\N CNCH2 Q) 327. H
CH2 H 328 NW\HA HCH2 - ~N 329.H\ HS 330 ] HAH S 331 H H6®cidbbr 284

Cct ober 2004 WD 01/81304 PCT/ GBOL/ 01888 Exanple Ras 332 N/ Nx H S 333
CNCH2 H3BOods30W CH2 335 ) \ Hh CN S 336 N' t"t~ CN SpCridgoddrsss H-
CNCH2 338 HCN CH2 339 CNCH2 /NJ i 3401 Nx CN CHZ

Example R R' xt

3447 :l -'H)\_-‘.H S

\ 5\ -
346 - N H S
™|
347 ©/\ﬁ)\ | H s
i ' :
348 :@AQ)\ H S
BRI '
349 | /@Aﬁ)\ H | s
ol : ' ,

- _
A\
| 350 . H H S
‘ - 351 -9 |- H S
. 0
. %NJK@»&)\, |

e



ONJ 341 HHS 0342 NHHS N343 ' HS 56 26 Cctober 2004 WO 01/81304
PCT/ (BOL/ 01888 Exanmple RB R X 344 N\ HS N 345 HS G26@#bed 20blY' ~HX H
S 0G 347 H\ HS 348 a(, ),,,~NHAHS 349 HHS ci F350 HAHS F NA-
H 351 0 / Hv®o1B1fhs 352 HZN HA H S | 'PCT/GB01/01888 '

Exa-mple  R® R X
854 N)\ H | S
1 | : H
. 355 C‘Uﬁ)\ H s
356 CO\I)\ Ho| s
c

%7 \@”ﬁ_)\ Wols
| N)\ ' '
358 o q s

] ase | meo Y H S

ey R &Lﬁ)\ il s
361 ' "-,,ﬁo ‘H | CH
e ' _

'_'53



353 NA HS 57 26 Cctober 2004 WD 01/81304 PCT/ GBOL/ 01888 ‘Exanple RB R

X 354 N~HS H d 355 GH\ HS

CN1™ 359 MOl N\ Hs MO360 H\ HS N\ 361.

HCH2 CrIDwoHM8B ~I| MNHS 58 26 Cctober

.356 NN\ HS 357 H H 288ctbbt 504 NHz
.,,,e HCH2 NHZ 362 H
2004 WO 01/ 813Zr/cB01/01888

PCT/ GB01/ 01888 Exanple RB R X 364 cF3\\ HAHS CF3 NA

Example | R® R' | x'
64 | “O/\ﬁ)\ H | s |-
, RS ! N>\ | '
365 \Q/\_H H S
) CF,
e A
366 N H - H S
_| |
A
367 \5{\3 H S
| T
S
368 \QH ) H s
- Cl
369 ©/\§>\ H | s
o wm /@/\r«)\ no| s
5 : , : H
0 L
371 ﬁ>\ H S
<~
- 372 CQS/\ H H S
373 | W} H S




365 HHS CF3 NA366 HH \ N-367 ,uHHS 0C \ NA368/ HHS C 369
"ANAHS 370° \ HAHS 03711 \\ HAHS 372 HH S 373 HAddober 004 59 26
. Cctober 2004 WD 01/81304 PCT/GBO 101888 Exanple RB N~ 374 L/ o H'S NH2
375 Co H 5 warb#ses 376 (/ o HCH2 NH2 377 | \ NA H CH2 .. pericBduoisss

Example R*® R’ X'
| A .
374 -..,_, ’fo - H . S _
o, |

375 | @i}“)\ 1 H s
uy, -OH
, .Y ,
376 | _0 H | CcH,
377 CCI*)\ | H |cH,
P, JOH
ci ' :
378 \©/\;~g>\ H | CH,

TABLE 6 - Examples 379 - 418

'O‘

/U\N

H

! ' _x!
(CH,), NH, l/
'\IYQ

o
R%(CH,),0

Example n |- R¥CH.)q R" | X
379 N CN | CH,
380 2 | LS CN | CH,
381 1 | A " CN | CH,

382 | 2 | N CN | CHz




Cl 378 \ H- H CH2 TABLE 6 - Exanples 379 - 418 0- R 8(CH2)gOANH X (CH2)B

NH OR Exanple n R8(CH2)g 379 1 N CN CH2 380 2 CN CH2 38DclobEiboGH2 382
2 CN CHZ 60 26 October 2004 { [ WD 01/81304 PCT/ GBOL/ 01888 Exanple n
R8(CH2)q WO o0B8@ed CN CH2 384 2 N'/ ON CH2 385 1 r 386 2piriGBoy/G¥sEH2
CNCH? 387 1 CNCH2 !! 388 2 N/ CNCH2 389 1, CNCH2 390 2 S ON CH2
391 1 1 ON CH2 392 2 ( ON CH2 J 393 CN CH2 -

Example n ~ RYCH.), ' R ) &
383 1 o CN CH,
384 2 N~ CN CH,
385 1 | . | ©N CH,
386 2 N = CN { CH,
387 | 1 N CN CH,
' |
388 2 Nz o CN CH,
| 389 1 e | CN CH,
Sy 390 2 S CN CH,
' 391 1 | . | CN | CH,
) N i
392 2 O/\l CN CH,
393 | CN CH,
394 2 AN N | CH,
395 1 N N CH;,
396 2 N CHa
398 - 2 N ~#
o 393 | 1 N CN
2 400 | 2 L CN
401 | 1 N CN | CH,
402 2 | = CN | CH,
403 1 N CN CH,
404 | 2 | = CN CH,
405 1 N CN CH,
| R _
406 2 2 | CN| CHy -
e | G/\] | N | CH
408 | 2 N_s = eN | CH




394 2 /NN Al CNCH2 3951 NHCH 39 21 HCH2 397 1 HS 398 2 N HS
399 NCN S 400 2 CN' S 401 1 N CN CHZ 402 2 CN CHZ 403 DsMcidob £dd2 404
2 CNCH2 405 ~ ONCH2 406 2 ONCH2 11, 407 ONCH2 408 2 ~ S ONCH2 61.
26 Cct ober »ibe/819@ 01/81304 PCT/ GBOLl/ 01888 Exanpl e n R3( CH2pGT)GBo1ADSs1 CN
CH2 410 2 CNCH2 411 1 CNCH2 412 2 CNCH2 413 1 NHS 4142 HS 415
1 NHS 416 2 HS 417 1 ~HS 418 2 sJI HS TABLE 7 - Exanples 419 -

438 : _
' Example n - RY{CH,)q R’ X!
409 1 | U\{ CN | CH,

410 | 2 ] oN | oH

a1 | 1 B CN CHa

412 | 2 ¢ | O\/ CN CH;

413 1 1 N H S

1414 2 - H S

415 | 1 | | N H S

416 2 & H | s

J 417 1 (/]/\l H S
418 2 S | H S

TABLE 7 - Examples 419 — 438

rRE. M
e L
R (G S
. N\)
Tt
Example m | R°R'N
' CF,
\ A
419- i .1 E
Ch__ ﬁ)\
. 420 1 TN
| | o a o
421 1©/\§

62"



0 6 RNJLO R7 (CH2)mrS NJ HZN O Exanple mR6R N CF3 419 1 NA C Nh
420 1'H - C 421 1 H C 62 26 Cctober 2004 WD 01/81304 RETEBO1004888

Exanmple m RBRTN 422 1 H\ :-~" NA 423 1 "s H it O 424 1 CF3 425 2 1 H
426 3 427 WOLRESI1304H 429 3 430 1 g A | PCT/GB01/01888
Example m : R°R'N
: ' e
422 | 1 @AN/\'
) - H
423 1 G
S
. il . )
i O
424 1 cF, A
425 - 2 H
_ | 426 3 - - -
' 427 1 -
) | | ! A
428 2 H
429 3 ,
430 1 ' |
ct R
431 2 H
432 3 | © |
433 2. AN
H
434 3
435 2 F\U\N)\
. H
436 3 '
437 2
438 3 | meo

| TABLE 8 - Examples 439 - 450

0

JL

- R*(CH), o

.63




431 23 CG 21 ~HA 3 E 435 2 F I NA H 436 3 437.2 1 H

438 3 MeO TABLE 8 - Exanples 439 - 450 O 'R8(CH2) gOANH ( CHBCciobliZoa R O

63 26 October 2004 WO 01/81304 PCT/ GBOL/ 01888 Exanple n R$(CH2)q X, 439 1
CN CH2 440wD @@i1@H2 - 441 1 CN CH2 442 2 ci CN CH2 443 1 H&/chiétoRss |
HS 445- 1 C ON CH2 446 2 CN CH2 : '

Example n R¥CH;), R x!
439 1 cl CN CH,
440 2 \©/\‘ CN CH,
4l | 1| Ohoxy, cN | CH
442 | 2 G,D/\' CN | CH,

. 443 1 . H S
444 2 C,m 1 S
445 - 1 ¥ | CN | CH;

- 446 2 @N CN | CH,
447 1 /©/\ﬂ CN | CH;
48 | 2 | CN | CH,
449 1 CN | CH.
450 2 Meom cN | cH.

EXAMPLE 451 |
- Determination of activity ‘ -

g B Compounds were assagred as inhibitors of DP-1V according to the methods described in

WO095/15309. Al the compounds described in the foregoing Examples were competitive '
inhibitors of DP-IV with K; values less than 300nM. -

EXAMPLE 452 | 7
Determination of activity in vivo -

The anti-diabetic acuon of selected compounds was demonstrated in Zucker obese rats";.:i-:_--- S
usmg a standard oral g]ucose tolerance test. Control rats were given a solution of g!ucose‘:_"._"__'i' R
by oral gavage, and plasma giucose levels were determmed These rats demonstrated
significant hyperglycaem:a Compounds accordmg to the present mventlon '
dissolved in glucose solution at various conoentrations such that the rats could b > gi\

64




447 1 CN CH2 448 2 GCN CH2 449 1 CN CH2 450 2 MO CN CH2 EXAMPLE 451

Det erm nation of activity Conpounds were assayed as i nhi bi bgtste8ér 2004 | V
according to the nethods described in W95/15309. All the conpounds
descri bed WO bh#13ddr egoi ng Exanpl es were conpetitive inhi bPCOGBo0018EP- | V
with K values I ess than 300nM EXAMPLE 452 Determ nation of activity in
vivo The anti-diabetic action of selected conpounds was denonstrated in
Zucker obese rats usi ng%a standard oral glucose tol erance test. Contr ol

rats wer ev@j¥irgndasesorfiiie reostpaynd csawitapgousiya ity atheq glucese) Ghalengs. g1 Ubese

level s wepged§ é‘ééﬁ‘n@%chrﬁ&ﬁ%@asrﬁaﬁcaﬁmaéiéééﬁén@enﬁhgﬁhér it @finals receiving
hyper gl ycaem a. Conpounds accord lr)]g to the present invention were
in

di ssol vedb‘i’tWEQF@c'b@@ 400 tofkgrpt BP-DAiphibiier. concent rati ons, such that the radts
coul d be given 64 26 Cct.ober 2004 © WO 01/ 81304 1' CT/ GBOL/ 01888 varyi ng
doses of: the conpound sinultaneously with the glucose challenge. The

~ hyperglycaem c excursion was reduced in a dose-dependent manner in animals
~receivi-ngpxRpipieessd. 1 and 100 mg/ kg of -DP-1V-i-nhibitor. EXAMPLE 453

Phar mace | ation Tabl ets containi.ng 100ng of the conmpound of
Exanpl e | Pharmageusical fasmadation are prepared [ fromthe foll owi ng: Conpound
“of Exanple | 200.0g { Corn .starch 71.0Qg Hydroxypropylcellul ose 18.Qg

Car boxynet hyl cel | ul ose cal cium 13. Og Magnesi um stearate 3. Qg
: Tablets containing 100mg of the compound of Example 1 as the active agent are prepared

from the following:

R Compound of Example 1 | 200.0g

~ Com starch - 7109
Hydroxypropylceliulose ) © 18.0g
Carboxymethyicellulose calcium : 13.0g9
Magnesium stearate : - 30g
Lactose : | 195.0g

~ Total : 500.0g

- The materials are blended and then pressed' to give 2000 tablets of 250mg, each
containing 100mg of the compound of Example 1.

The above demonstrates that the compounds according to the present invention are
inhibitors of DP-iV and would accordingly be expected to be usefﬁl as therapéutic agents '
for the treatment of impaired glucose tolerance, type i diabetes, and other diseases where
inhibition of this enzyme Ieads to an improvement in the underlymg pathoiogy or the
symptoms '

The present invention is further defined in the following Claims.
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Lactose 195. Qg ‘Total 500.0g The materials are bl'ended and then pressed to
gi.ve 2000 tablets of 250ng, each containing 100ng of the  cerpepec200h
Exanpl e 1. The above denonstrates that the conmpounds according to the -
present invention are inhibitors of DP-1V and woul d accordingly be '
expected to be useful as therapeutic agents for the treatnent of inpaired
gl ucose tol erance, type |l diabetes, and other di seases where - inhibition
of this enzyne |eads to an inprovenent. in the underlying pathology or ‘the
syrrptomsc MSesent invention is further defined.in the follow ng O ains.
65 26 Cctober 2004 CLAIMS 1 A conmpound selected fromderivatives of =
formula 1, taut r r dieert i cal ly
“accept abl & spﬁﬁng’gwds ?e@%d@éﬁ@eg géegggﬁom‘Jllagne%mg?%d%%éners Eft I (CH 2O
X12- Z ( CRZRB}hereof2ng ghannpqruticglly mentéhlmsaltwf said desivalivess drUaeHs 3% ) phur  at om
an oxygen at @m.@ sul phinyl group, a sul phonyl group and a nethylene
group; X2 is sel ected fromO, S and nmethylene; X is either NRS or a

--car bonyl-or-thi-ocarbonyl -group; 'R is either a hydrogen atom or-a-nitrile- -

group; R2.-and R3 are |ndepenggntly selected fromH and Cl1-C6 al kyl, or
t oget her may be (CHZ)v ;o

(CHy),
XHCRRY),,
| 0
CHN
N_ g

wherein:
X' is selected from a sulphur atom, an oxygen atom, a sulphinyl group, a sulphonyl
group and a methylene group;
X2 is selected from O, S and methylene;
X2 is either NR® or a carbonyl or thiocarbonyl group;
R! is either a hydrogen atom or a nitrile group;
R? and R® are independently selected from H and C-C¢ alkyl, or together may be
-(CH2)

R*is R* when X® is NR® and R when )¢ is a carbony! or thiocarbonyl group;

_ R* is selected from R°R'NC(=0), R°R'NC(=S); R*(CH,)C(=0). RYCH,){C(=S),

.§ ~ R%(CHZ)¢S0;, R*(CH,)OC(=0) and R’(GH;),,OC(=S);
o R is RRN;
R® is H or C-C; alkyt;
R® and R? are selected independently from R¥(CH,), or together they are
-(CHZ)Z—Z‘—(CHz)z- or -CHR®-Z%.CH,-CHR"-;
R? is selected from H, C; — C; alkyl, benzo-fused cyclo(C1 — Cgatkyl, acyl, di (C, —
Cs) alkylcarbamoyl, di(C; — Cg)alkylamino, N-(Cy — Ce)alkylpiperidyl, optionally
substituted aryl, optionally substituted a-(C, — Cgalkylbenzyl, optionally substituted
aroyl, optionally substituted arylsulphonyl and optionally substituted heteroaryl,
wherein heteroaryl means monocyclic five- and six-membered ring arométic groups
with one or two heteroatoms, which are selected from nitrogen, oxygen and sulphur, L
" benzofused derivatives of these rings; and bicyclic groups formed by the fusion of . :'_:':.'.jj_.'j-'_'f
two such monocyclic heteroaromatic groups; o
R® and R" are selected independently from H, carbamoyl hydroxymethyl and

cyanomethyl,
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Ris R4A when X' is NR5 and R4B when X' is a carbonyl or thiocarbonyl
group; R4A is selected from RER NC(=0O, R6R NC(=S); R6(CH2)mC{ckB:s 2004

- R6(CH2) gC(=S), R6(CH2)gS™2, R6(CH2)gOC(=0 and R6(CH2)gOC(=S); R4Bis

RGR' N, R5 is Hor Cl-C6 alkyl; R6 and R are selected independently from
R(CH2)g or together they are -(CH2)2-Z {CH2)2- or -CHR9-Z2-CH2-CHR10-; R8
is selected fromH, Cl- &4 al kyl, benzo-fused cyclo(Cl - C5)al kyl, acyl, di
(Cl- C6) alkylcarbamoyl, di(Cl - C6)al kylam no, N-(CL - C6)al kyl pi peridyl,
optional Iy substituted aryl, optionally substitut e%lasl (Cl- C6)al kyl benzyl
optional |y sallissclected am acnouajent bang; (G, 1Sy, S e rKE BBy sul phony and
opti onal Iy sttt?ég rr(%*‘ ,ﬁgymgﬁ&g@aﬂﬂo,phew@ﬂémo@met eroaryl neans nonocycli.c
five- and six-ne ring aromatic groups "~ wth one or two het er oat ons,
whi ch are semécte& from nitrogen, oxygen and sul phur; benzof used
derivatives gfsothgse rings; and bicyclic groups forned by the fusion-of
two such m)noc clic heteroaromatic groups; R and R10 are sel ected
-i-ndependent | §Sf #n

H,- carbanoyl , -hydroxymet hyl and--cyanonmethyl ;- 6626 - —_—

Cct ober 2004qis@-3;s sel ected froma coval ent bond, -(CH)r-, -0-, -SO - and .

-N((CHZ)gRe)“ 1%?2'&1% an opt| onal Iy substituted ortho phenyl ene noi ety;
‘mst-3: nis i % gisO0-3; r is 1l.or 2; and tis0-2; the optional
substltuent(!;'fo'lzﬁ present bei ng selected from-(Cl- C6) al kyI aryl which
- may be furt hejs cptidaak subttih@ALs) if present being sadsctedrieirh(Zh ~ &) ahyi, atyldhiddnet hy |

0L o bty Wl e i S, Sl U B gy,
C5) ai kyl ene, Hydusy.dCy -eﬁl;)mllqoxb((bm)(;s)alkylsulphonyl acy petﬂuoroacyl ammo Cy
/ - Ce) aikylamlno di(Cy — . Co)amino, am:r‘o(C, Cs)aﬂkylene fluoro, chloro hromo,
trifluoromethyl, nitro, cyano, carbamoyl carboxy and (C, — Cs) alkyloxycarbonyl
| groups and/or where two adjacent subst:tuents are present, the twp adjacent
substituents may be linked so as to form a ring fused to the parent aryl or
heteroaryl ring; :
-~ provided that when X2 is CHp, X* is NH and R* is RCH,O(CO) then R® is not
unsubstituted phenyl or nitrophenyl; and that when X' is CH,, R'is H, X%is CH,, X°
is NH and R* is R%(CH,),C(=0) then R*(CH,),is not methy! or ethyl

2 A compound according tb Claim 1 wherein R' is a nitrile group.

3 A compound according to Claim 2 wherein the stereochemistry of the nitrile group is

- as shown in formula 2

p——

'R\.Xl.s
(?Hz)n
XHCRRY),, .
0
HN
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trifluoronethyl, nitro, cyano, carbanoyl, Car boxy and ('Cl -':C6)

al kyl oxycar bonyl groups and/or where two adjacent substit wemctobar B04
present, the two adjacent substituents may be linked so as to forma ring
fused to the parent aryl or heteroaryl ring; provided that when X2 is CH2,
X3 is NHand Ris RGCH2Q(CO) then R6 is not = unsubstituted phenyl or
ni-trophenyl; and that when X is CH2, R is H X2 is CH2, X3 is NH and R4
is R6(CH2)gC(=0) then R6(CH2)q is not nethyl or ethyl. 2 A conpound _
according to Claim1l wherein R is. anitrile group. 3 A conpound according -
to Claim2 wherein the stereochemstry of the nitrite group.is as shown in
formula 2 4 R Xg | (CH2)" -XZ (CRZR3)f6 2 0 H2N N CN 67 26 Cctober '
2004 4 A conpound according to Claim1l or 2 wherein the stereochem stry of
the centre adjacent to the primary anmine is of the S configuration as shown

in fornul a4 3A epmReN@! accaping txSlaiCRPR3 Whersin thp glereoshegsty Eteedifer 2004 5 A

conpound accQgEidndtoltit SrntinfRirlindVB 6 thé B chikigliGtion a8 shdwinliefogtia® and the - -~

: _R“\)I(s
A
X=(CRR"),,

. 8]
HN

N R

--67a '




stereochenistry of the nitrite group is as shown in formula 4 4 RX3 {CHZ) ~-
XZ (CRZR3)m4 HZNO N O,, CN 6 A conpound according to anys pcRe&diony C ai m
wherein mis 1. 7 A conpound according to any preceding C ai mwerein R

and R are independently H or methyl. 8 A conpound according to any
preceding daimwherein mis 1. X2 is -CH2- and R2 and R3 are both H 9 A
conpound according to any of Clains | to 7 whereininis 1, X2 is -0- and
one of RZ and R is nethyl and the other is H 10 A corrpoun'd according to
any of Claims 1 to 7 wherein mis 1. X2 is -S and R2 and R3 are both

~.methyl. 11 A conpound according to any preceding Claimwherein X3 is NH . 12

A corrpound according to Caim1ll wherein mis 1, R2 and R3 are Hand n is |
or 2. ound accordl n .Claiml2 tein R4 is RB RBNHCO and
Ris opt| na‘gr@’"?ﬁ'ﬂ?t PEglng ﬁeb&“‘béﬁy%er%'ﬂt ﬁa?l’yﬁ? gt +3 tﬁéhet eroaryl -
bei ng as def i sterdodhamisty efitm ritrile ebup iscasshowvitifoanwod di ng to any of Cains 1 to -

7 wherein mis 1, X2 is -CH2-, R2 and 69 26 Cctober 2004 R are both H n
-8 0 and- X' -is-CO --1-5---A--c-o-rfpmﬁ*rdxaccordi ng to C-aim14 wherein R is RGNH

16 A conpound according to Clainfl5 wherein R6 is optionally substituted
heteroaryl, optionally substit{{Bg,heteroaryl being as defined in claiml1.
17 A conpound accordi ng to d ai 2].?; g»Cl ai m 16 wherein the het er oar yl

di

group is unsubstituted or nono- Mbstituded and the substituents are
sel ected from Cl1- C6 H N/kf ‘ _

o N «CN

6 A compound according to any preceding Ctaim wherein m is 1

7 A compound according to any preceding Claim wherein R? and R are
independently H or methyl.

8 A compound according to any preceding Claim wherein m is 1, X2 is ~CHy- and R®
and R® are both H. '

9 A compound according to any of Claims 1 to 7 wherein m is 1, X2 is ~O- and one of
R? and R is methyl and the other is H.

10 A compound according to any of Claims 1 to 7 wherein mis 1, X?is -S- and R?

and R?® are both methyl. -
11 A compound according to any preceding Claim wherein Xis NH.-
12 A compound according to Claim 11 wherein mis 1, R?and R? afg H anf_j n is 1 'qr 2. |
13 A compbund according to CIairﬁ 12 wherein R* is R°’CO or R“NHCO and R® is

-+ - optionally substttuted heteroaryl optlonally substltuted heteroaryl bemg as deﬁned in B :
clalm 1. o :

-.14'-_A.c0:n:190und according to any of Claims 1 to 7 wherein rms‘xgt is CHz-, Riand - 0 ° o

e



3-
3
(
3-
- 3-
3-1
(
di
(
3-
3-

al kyl , Cl- C6 al kyl oxy, fluoro, chloro and trifluoronethyl groups. 18.A
conpound according to Claim1l wherein R is CN and X is Cb&Qciof& 2004
conmpound according to Caim1l1l wherein R is Hand X is S. 20 A conpound

~according to Claim1 wherein X is NH and R is selected from R6R7N(CO),

R8( CH2) qCO and R6(CHz)gSQ2. 21 A corrpound accordi ng to any of Cai m |
sel ected from

(2S) - 14N- (Pyr azi nyl - 2- car bonyl ) - L- omi thi nyl ] pyrrol i di ne-2-carbonitrile,

- (2S)-1-[ W ( Pyt azi - 2- car bonyl -L-Iysinyl]pyrrolidine2carbonitrile -
(29)-1-[(2'S ;H‘:"'P%hn%'?ﬁ'ap &/% rnyl -2"-car bonyl ani no) but anoy! | pyrrol idine-

2- carbonitrile,

(4R)-3-[ ( CF‘? W ARk h|azoI|d|ne4carbon|tr|Ie
(2S)-1- [MNOIB(%B édyﬁé’éccgrdﬁﬁi M%}‘ uféme)ﬁsﬂnyg%&h oli di ne-2-carbonitril e
1-[N'-(Pyrazinyl -2-carbonyl ) -L-om thi nyl ] pyrrolidine,

(29) - 1- [ S-16AnIotbauiit ram&ﬁdgmb)cﬂdmqs%atemﬂ‘]x@mwuy glisstud e.aremm itrile,

~3- [-PP-( 2- Chl L- ['i-di 69 26 Qotober
2004 1] W ( SRR R e aeea Ay Pt BRET 6y | pyrrof i dime.

(2S5)-1- [Wn(2 Chl or opy(dyl - 3- carbonyl) L- om t hi nyl j pyrrolidi ne-2- carbonl tri

le 3-[N I : _
(M ( Q(Jﬁ OAiL;? Xl?r}d%t:&?ﬁpgf {:t])aptligg?o?ﬂlaig{wé WhaILiR % h&ALBSy group is

- [ Wi ( 2- Qui Hb%&@ﬂ@ﬁd)ﬂf MopRriof wpwxuwﬁa@ztm subtiiuents are selected from Cy-Cs

[

2-

( _
2S5)-1-[/Vm b A6F b Hitdoh dugs ne- 2-carbonitrile,
[Wn(6 Met ﬁ§ I%ﬂ?ﬁyﬁy‘lz%étﬁsbﬁyl ) - Loodri%&?%rnl'sl j thiazolidine, '

[Wi (IS

6-

qS”*\l Snbdlfia s np%‘éf‘ll s Jﬂrﬁ‘kﬂé’bhtahb zolckgi ne,

Tr om t |ny]th|azoI|d|ne '
[(2'R)-3' - (Acetyl am nonet hyl t hi 0) - 2' - am no- 3" --net hyl butanoyl]pyrrot|

i
2- ¢ ﬁ?bﬂ'%b&lbddnﬁ according to Claim 1 wherein R*is H and X' is S.
1-[ S-(3-Pi col yl car banoy[ net hyl ) - L-cyst ei nyl ] pyrrolidi ne-2-carbonitdl e,

- M

28)

i ne-

2S) -
[M-(3-Pyridyl oxycarbonyl)-L-om thinyl]thiazolidine,

[ O ( 3- Clgo Aokaerpayridcadcbraing \tb )Glaihi N yhereini Xizis | Nkl iang R*zindelected from

RPR'N(CO), R¥CH,),CO and R¥CH,)(S0;.

21 A compound according to any of Claim 1 selected from:
(28)-1-{N"-(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrofidine-2-carbonitrile,

(28)-1-[N*~(Pyrazinyl-2-carbony!)-L-lysinyl]pyrrofidine-2-carbonitrile,

(2831 [(Z'S} -2"-Amino-4"-{pyraziny}- 2"-carbonylammo)butanoyl]pyrroild|ne-2-

- "'} - carbonitrile,

(4;'?)73-[N“-(Pyrazinyl—2—carbonyl)—L—lysinyl]thiazoIidine-4-carbonitrite,
(28)-1-[AP-(Pyﬁdyl-s-methyl)-L—gIutaminyl]pyrrolidjne—z-carbonitﬁle_,-
1-[N_'”-I(Pyrazinyi-2-carbonyl)-L-omithinyl]pyrrb!idine, |

7 (23)-1-[&(A;:efﬁaminpmemw).-L;cysteir_\yj.]p.yfr';“;cﬁ"n.e;_'z;é r?énﬁﬁle,_ _. o o R

. 3-{AP-(2-Chioropyridyl-3-carbonyl)-L-omithiny(fthiazolidirie, i




3-[(2'S)-2" - Ami no-5"' -ox0-5"-(1 ' o
",2",3",4"-tetrahydroi soqui nol i n-2"-yl ) pentanoyl ]- thiazol igiga@peBoL6
COct ober 2004 22 The use of a conpound for the preparation of a
phar maceuti cal composition for the treatnent of at |east one of type 2.
di abetes, inpaired glucose tolerance, growh hornone deficiency,
pol ycystic ovary syndrone and auto-i mune and inflanmatory  di seases, the
conpound being selected fromderivatives of fornula 1, tautonmers and
stereoi sonmers thereof, and pharmaceutically acceptable salts of said
derivatives, tautoners and isomers, or being according to any of clains 2
to 21 4 R-X3 ) (3(_%)_ P rein.. X is selected froma
‘sul phur " at oﬁlgﬁ%ﬁ%ggﬁ%&om a'fsnﬁ'm"%‘iﬁawgb, a sul phonyl group and a
nmet hyl ene group; X2 is selected fromO0O, S and nethylene; X is either NR6
or a carbony LN ORRF 13-k tRHyA)-L-orfithir biidiRI2-caritrftlogen atomor a
nitrile -grou%;ssl&ﬂng%gﬁm&g% i ndepg)r-ldent I ;qpsyglbect ed fromH and Cl1-C6 al kyl,

~of -together-my be (CH2)o ; R is R4A when X3 is NR6 and R46 when X3 is-a ~

carbonyl or ghhqeaehgnycagbiHLonbifyitttazeiRinrect ed from R6R NC(=0), .

R6R NC(=S); R6(CH2)gC(=0, Ro6(CH2)gC(=S), R6(CH2)gS®2, R6(CH2)gOc(=0 and -

R6(CH2) gOC(=S); 71 26 COctober 2004 R4s is RGR N; B _ :
3-[A°-(2-Quinoxatoyl)-L-lysinyllihiazolidine,

© 3{\"-(2-Quinoxatoyl)-L-omithinyllthiazolidine,
e ’ (28)—1-[I\P-(Z-—Quinoxaloyl)'—L-omithinyl]p&rrolidine—Z-carbon‘rtri!e,
' 3-[N'-(6-Methylpyrazinyl-2-carbony|)-L—ornithinyl}thiézolidiﬁe,
3-[N“’-(Isoquinoiine-3-carbonyl)-L—omithinyl]thiazolidine,

3-[Ne-(6-Trifluoromethylnicotinoyl)-L-omithinyljthiazolidine,

(25)-1-{(2'R)-3'-(Acetylaminomethylthio)-2'-amino-3'-methylbutanoyljpyrrolidine-2-
carbonitrife,

(251 -[S—(S-PicoIyicarbamdylme{hyl);L-cysteinyl]pyrrolidine-2-carbonitrile,' )
3-[N"-(3-Pyridyloxycarbonyl)-L-omithinyljthiazolidine,
3-[O<(3-Chlorobenzylcarbamoyl)serinyljthiazolidine, and

3-[(2'3_)-2r.Amin0~5'-gxo-5- _(1 u|2..}3-.A-..tetrahydroisoquinqﬁn _ ".yl)pentanoyi]-
thiazofidine. EURE ERETEI LR S




R5 is H or

or together
selected fr

| ower alkyl; R6-and R are selected independently fron1R6(CH2)q

they are -(CH2)rZ' -(CH2)2- or -CHR9-ZZ- CHr CHR B-Gctdser 2094
omH Cl - &4 alkyl, benzo-fused cyclo(C, - C6)al kyl, acyl, di

(C, - C6) alkylcarbanmoyl, di (C, - ©C6)al kyl am no, N-(Cl C6)al kyl pi peri dyl,

optionally
Co6) al kyl ben
aryl sul phon
means nonoc

substituted aryl, optionally substituted cc-(C -

zYl, optionally substituted aroyl, optionally substituted
yl and optionally substituted heteroaryl, wherein heteroaryl
yclic five- and six-nmenbered ring aromatic groups wth one or

two heteroatons, which are selected fromnitrogen, oxygen and sul phur;
benzof usedazeme usd ofeBmpburidiare prepddation andpHaimtaceltical @mposiionffamtied by t he

fusion of. t
selected in
Z' is selec
Z2 is an op

~pi s2-5;-gis

if present
substituted

h | d :
o dsaEn T S R o S BRI T SURee R P nonet hyi ¢
t dwmiane efiricocy ablpsystichyad syndfaBidzind autodminuneSayd-inflamenataRy( ( CH2) gR6) ;
t 'o%ééésythé %B:%bé&%%ﬂg%ﬁk&@d RO Be\!rli\éﬂfes WP kGinlia Midkondrs NI SO-4;

t1s0-2; -the optlonal ‘subst | tuent(s),:
lj”@Pn&e§8‘F‘€B€t"éd‘hP’F6fm arelﬁhmyceaﬂ'qaw ;acgariableyfalth o g8 be furt her
Vdetivhtigd3CtaGtomBmi aRd i¥Brhéry| orking dchbiding toargtopythimg2asips, hydroxy, -

(C, - Co6) alkyloxy, (Cl- C6)alkylsul phonyl, acyl, perfluoroacyl, am no,

(Cl- CB) al

© chloro; bro

C6) al kyl ox
present, th

het er oaryl

kyl am no, di (C, - C6)ami no, am no(C - C6)al kyl ene, fluoro,

no, trifluoronmethyl, nitro, cyano, carbanoyl, carboxy and (Cl -

ycar bonyl groups and/or where two adj acent substituents are

e two adj acent argi 0 to the parent may be substituents or
linked so as to for??a ring fused p ring;

(CH),
XLCRR), .
o
H,N

N

("

X' is selected from a sulphur atom, an oxygen atom, a sulphinyl group, a sulphonyl
group and a methylene group;
X?is selected from O, S and methylene;
X*is either NR® or a carbonyl or thiocarbony! group:
R'is either a hydrogen atom or a nitrile group;
R? and R® are independently selected from H and C,-Cs alkyl, or fogether may be
'(CHz)p s
R*is R" when X3 is NR® and R*® when X’ is a carbonyl or thiocarbonyl group;
R™ is selected from R°R'NC(=0), R°R'NC(=S); RY(CH,)C(=0), R¥CH)LC=S),
R}(CH,)qS0,, RY(CH,),0C(=0} and R¥CH,)0C(=S);

wherein:




provided that when X2 is CH2, X3 is NH and R4 is RBCH2Q( CO) then R9 is not

unsubsti tuted phenyl or nit : ' v ;
s OD. X3 p y rophenyl ; and that when X is CHgodRbel @oll X2

Wy 75 is NH and R4 is R6(CH2)gC(=0) then R6(CH2)gis not nethyl or

R*® s RR'N;
R®is H or lower alkyl;
RS and R” are selected independently from R¥(CH), or together they are
- {CHg)-Z*(CHy)- o _CHR®-Z2-CH,-CHR"; | o
R® is selected from H, Cy — C4 alkyl, benzo-fused cyclo(C4 — Coalkyl, acyl, di (C; -
Ce) akylcarbamoyl, di(Cy — Cs)alkytami_no, N-(Cs — Cg)alkylpiperidyl, optionally
substituted aryl, optionally substituted a-(Cy ~ Ce)alkylbenzyi, optionally substituted
aroyl, optiohaily substituted arylsulphonyl and optionally substituted heteroaryl,
wherein heteroaryl means monocyclic five- and six-membered ring aromatic groups
T with one or two heteroatoms, which are selected from nitrogen, oxygen and
' sulphur; benzofused derivatives of these rings; and bicyclic groups formed by the
fusion of two such monocyclic heteroaromatic groups; :
R® and R™ are selected independently from H, carbamoyl, hydroxymethyl and
cyanomethyl;
7' is selected from a covalent bond, ~(CHy)-, -O-, -8Or and ~N{(CH2)R®)-:
7% is an optionally substituted ortho-phenylene moiety; |

mis1-—-3;
nis 0-4,
pis2-95;
: qis0-3;
| ! o ris 1or2; and
» tis0-2;
the optional substituent(s), if present, being selected from (Cy ~ Cs) alkyl,'aryl which

may be further substituted with one or more methyl or trifluoromethy! groups,
hydroxy, (C1 — Ce) atkyloxy, (C1~ Ce)alkylsulphonyl, acy, perfluoroacyl, amino, (C1—

Ce) alkylamino, di(C, — Cs)amino, amino(C; — Cg)alkylene, fiuoro, chloro, bromo,
trifluoromethyl, nitro, cyano, carbamoyl, carboxy and {C: - Co) alkyloxycarbonyl
groups and/or where two adjacentf substituents are present, the two adjacent
substituenis may be linked so as‘to form a ring fused to the parent aryl or heteroaryl

_ ring; SRR . | |
0~ provided that when X is CH, X® is NH and R is R°CH,O(CO) then R’ is not

R " unsubstituted phenyl or nitrophenyl, and that when X'is CHy, R'is H, X%is CH, X
is NH and R is RY(CH2),C(=0) then R*(CHaqis not methyl or ethyl. - |

n





