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andAbbr evi at i-ons" appearing at the begin- ning of each regular issue of the
PCT GazetFée. Q—E@% Abstract: Conpounds according to general fornmula (1),
wherein FATPPHM oN Xr is S, 0, SO2 or CH2, X2 is O Sor G, X3 is
NR or a carbonyl or thiocarbonyl group and R4 is R6R7N, Re(CH2)gOC("O,

R8( CH2) , 7N R$ ) 2 =S), or
RO\ Cro) 305 Srvine PSP PR a y et ShAP RS Lo iR Hher 8 AP
vention . afrel:)m?wban@ mwﬁncﬁvmbpme]!jﬂaﬁﬁﬁcﬂmbdm314\ﬂ4 Fhigrareesnd brbeéaslelthat
conposi tions of. t com ., pou t he.invention, ol ar naceut
accept abI CVgF dle gﬁ%’f‘@'&f’l 88?&"%5@9%" Hd?sn'g' f bggff‘ 'ﬁbﬁ"@ %ﬁquﬁﬂ‘feedﬂ's%%‘%o type
2; di abet gwheoX4x Iscdrgrandifd 4cidCalthbugi $eferably a lipophilic one, and Pro is proline). it

will also accept as substrates peptides that begin with the sequence H-Xaa-Ala (where Ala

is alanine). DP-V was first identified as a membrane-bound protein. More recently a
soluble form has been idenfified.

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

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

Attention was given to the role of DP-IV outside the immune system. It was recognised
that DP-1V has a key role in the degrada;ﬁon of several peptide hormones, including growth
homone releasing homone (GHRH) and glucagon-like pepfide-1 and -2 (GLP-1 and
GLP-2). Since GLP-1 is known fo have a potentiating effect on the action of insulin in the
ctmtro! of post-prandial blood glucose ievels it is dlear that DP-1V inhibitors might also be
usefully employed in the treatment of type 1l diabetes and impaired glucose tolerance. At
least two DP-1V 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 thié field has been directed
‘towards the invesﬁgaﬁon of substrate analogs. Inhibitors of DP—IV that are substrate
analogs ére disclosed in, for example, US 5,462,828, US 5,543,396, W095/15309
(equivalerit to US 6,939,560 and EP 0731789), W098/19998 (equivalent to US 6,011,155),
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inhibitors of Dipeptidyi Peptidase |V PCT/GB01/01888 The present invention
relates to a series of novel conpounds that are inhibitors @modidwer 2emazyne
di peptidyl peptidase IV, to pharmaceutical conpositions conprising these

i nhibitors, and the use of such conpositions in the treatnment of hunman .
di seases. Bad’k‘gﬂb‘&ﬁﬂfl The enzyne di peptidyl peptidase |V, hereror/abieissgt ed
PP-1V (and el sewhere as DAP-1V or. DPP-1V) and al so known by the
'classification EC.3.4.14.5, -is a serine protease that cleaves the N

-term nal tide from tides that begin with the sequence H Xaa-Pro
(where Xaa %Mﬁ ‘9@?“@ 61481-ho lB# 'B‘i’%f@tﬁ'ﬂl iphibitors e RMNeagh Pyralfdiner o
is praline)pod cé/&dé bﬁ'tﬁ&eaé?r@ﬂﬂéta!ﬂé aﬁ@h&ﬁ@t@ﬂé@méﬁﬁa .Tnhaat stQﬁewrrwﬁdane

t he. sequence aa-Ala (where Ala is alanine). DP-1V was first identified

‘as a rrenbr aned relidipe SeBAVesiayS Al T Jor e  qnBviee Roe 5P euidfegHire large

identified. 4 é@s & clinRbPsi@afon] nPPPo[&:lMefrﬁﬂé%SQSbé%@ th bﬁer" é’li[ Sod Borhﬁ%mlse since
activation o yrrphocKt es. DP- is identical ‘to protein

.CD26. |t walhep K@H@@@H‘ 3 Righ affily for therenzymersnd Q/%‘iﬂnab!méongc%wﬁ@ splution as

modul.ating fecpld bhSE POTRIMREASHS, RWEVER £ Aubd 1B iIRMIEICHEOPAY RRY Rhproved
Jdmunonodul ators. It was further suggested that CD26 was a necessary

‘co-recept orpmoperdies V, and thus that DP-1V inhibitors could be useful in the
treatnment of AIDS. Attention was given to the role of DP-1V outside the - -
dimmune system it was recognised_ -that DP-1'V has a key role in the

‘degr adat i onBdef Besesipfionpfihe lwenliethones, including growth hornone

.rel easing hormone (GHRH) and gl ucagon- Ilke peptide-1 and -2 (GP-1 and
GL.P-2). Since GLP-1. is known to have a potentiating effect. on the action
:of i nsul i n The presenidayrntien retesio s segea pbinbibitarsodi PRIV Wk énpwyed affingy fog the

cl'ear that %}E’ZP,LH\Q | HERbRBomATEbe BbEPIIPthe HERMIUH b SRBBEPEY hindl\iseases
0 11 di a

‘treat nent etes and inpaired glucose tolerance. At [east fwo
:DP-1V i nhi blnclud@ﬂa!f@atf@# alsgeseytolprnce g iypel tifiakatesrial s to explore this
possibility. Several groups have disclosed inhibitors of DP-[V. Wile sone

work i n-t hi dopdnaiinase st of Peamarter smres & s on o O 1
substrate apghQgsivatvediobiotatla 1pfauldhdryahdatioranisonsubst rate  anal ogs are

di sclosed ip 9 5309

(equi val ent WW@?@@%@@&J’@ agwé%gis%%%Y%géd%v@"%e’liggggm?éq%&?val ent to US

6, 011, 155) , isbmers

wherein: .

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

X is selected from O, S and methylene;

X3 is either NR® or a carbonyi or thiocarbonyl group;

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

R2? and R? are independently selected from H and C,-C; alkyl, or together may be

-(C Hz)p';



26 Oct ober 2004 WO O 181304 PCTI GBO VA 888 ' W99146272 and WX09161431.
The nost potent inhibitors are am noacyl pyrrolidine borongddtelsoosbut
these are unstable and tend to cydise, while the nore stable pyrrolidine
and thiazolidine derivatives have a |ower affinity for the enzyne and so
woul d require large doses in a clinical situation. Pyrroliidine nitrites
appear to offer'a good conprom se since they have both a high affinity for
the. enzynme and a reasonably long half life in solution as the free base.
There renains, however, a need for inhibitors of DP-1V with inproved
properties. lBrisle‘fwﬁns)C‘nsrpfﬁland RE¥wheh & is pgarhenyber thigrarbopd g@He: | nvent i on

relates to a gerd a:g;d *&hld@kmqsﬁ)oﬁem(kggg wertdM, ) opopvRClCi=s)ty for the
enzyme. The conppoun ggc_?)g r&&g *{ﬂé?&aﬁﬁat ment of a nunber of hunman
di seases, in f’ﬁé%fﬁ)fﬁﬂz 5 eWR« e and type If diabetes.

Accor di ngly, mﬁemﬂect of the invention provides a_. compound sel ect ed
from deri vat |$sq r(g\l a 1, tautoners and stereoi sonmers thereof, and
pharmaceutical I'y acce Btable salts of saj,d derivatives, tautomners. and

i somers | whet'@nd R’ arxselpdeddiadegpadegflyfip@ R (QHS‘M?'H?R?F heciig¥?™®an oxygen atom a
Tr o 0 S S R FG_or a.caroony| o 4 bi.ocar bonyl -
group; R i Ref f‘?%%’edgmfﬁ%r%ge%aé oﬁ?"&?‘ 3“%'.”{: (T'C g‘?Jkty’f a&{l!?fggd R3 are

i ndependent | ycaeﬂlqlcarmlndyr aiCH -a Gealilant®, -6y~ C@F'W*@'@%’tdb?eﬂpﬁ'?é‘?"voe - (CHAP ;
26 Cctober 200, st.%tedl%lr{ o g};f%ggmu@d}f}lfé_% nﬂh%ﬂuo?@l @b@mﬁ@e{ bonyl or’

t hi ocar bonyl ‘grou

Re( CH2) gC( =0 aromqmlp@)lg Gpbstijuted Fegipdntoy¥ 309 oPR &:H dyet %{%3*

Rq CH2) gOC( S);hereln heteroaryl means monocyclic five- and s:x—membered fing aromatlc groups
with one or two heteroatoms, which are selected from nitrogen, oxygen and sulphur;

benzofused derivatives of these rings; and bicyclic groups formed by the fusion of

‘two such monocyclic hetercaromatic groups;

R® and R" are selected independently from H, carbamoyl, hydroxymethyl and
cyanomethyi;

Z'is selected from a covalent bond, {CH,)., -O-, -SO and ~N{(CH2){R"}-:

Z? is an optionally substituted ortho-phenylene moiety,

mis1-~3; '

nis0 -4,

pis2-5;

qis 0-3;

ris 1 or 2; and

tis0-2; .

the optiona! substituent(s), |f present, being selected from (C, - C;} alkyl, aryl which
may be further substituted with one or more methyl or trifluoromethyl groups,
hydroxy, (C; — Cs) alkyloxy, (C, - Cg)alkyisulphonyl, acyl, perflucroacyl, amino, (C,
— Cy) alkytamino, di{C, — Cg)amine, amino(C, — Cg)alkylene, fluoreo, chioro, bromo,
triftucromethyl, nitro, cyano, carbamoyl, carboxy and {C, ~ C¢) alkyloxycarbonyl
groups and/or where two adjacent substituents are present, the two adjaoent
subsfituents may be linked so as to form a ring fused fo the parent aryl or
heteroaryl ring; ' _

provided that when X? 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 methyl or ethy.

2a



RABis RRN R5is Hor Cl1-C5 alkyl; R$ and R are selected independently

fromR8(CH2)q or together they are -(CH2)z-Z1-(CH2)r or 26 October 2004

-CHR9-Z2-CHr-CHR 0-; R is selected fromH C, - C4 al kyl, benzo-fused

cyclo(C, - C6)alkyt, acyl, di (C, - CO alkylcarbamyl, di(C, -

C6) al kyl am no, N-(C, -- Ca)al kyl pi peridyt, optionally substituted aryl.

optionally substituted a-(Cl- C6)al kyl benzyl. optionally substituted

aroyl, optionally substituted aryl sui phonyl and optionally substituted

het erocaryl, wherein heteroaryl means nonocycbc five- and six-nenbered ring

aromatic gr Omthéwiatsbea@ew mtremmOh@thdmttbmsewﬁ'acmnmoan(t&irébe ed from

ni trogen, oxygen and hur zof use lL,watives of these rings; and

bi cyclic gro %qu%tﬂ’i‘e‘% 3&5}“{%@ ?‘@gﬁr’]é“ﬁwsg‘?n Orgﬁech nmonocyci ¢ het er oar omati c

groups; R2 andatRkRt irt leael eet afdypenzl dipbmieieintaired gloensel toleranaga gspEh

hydr oxymet hyl, 9'%%3 dgﬁ'c?egw g‘%ﬂm Feary lsgndfle SRl GGofrhraiRcAarna@ahaatorpond,
b

CHx -0-, rﬁ ona stituted
oEf ho) phenyl alireasesi e pomprueq beigs ‘selfel f“ﬂ“ %erHP'é"fs 8t %Pmu'ag yuyom%&lbs 1 or 2;

and tis0-2; anlihste@pisérngal thsmﬁstarﬁuemmsqwtacaw m@ﬁlﬁ soitsi 9§ 9 ected from
(a -- Cco al ar Le further substituted with one or nore
#ﬁ" B3 %wﬁ%gr oups

met hyl or tri orone hydroxy. (C, -- Ca) al kyloxy, (C, --

Co6) al kyl sul phonyl , acyl, perfluoroacyl, amno. (C, - Ca) al kylam no, di(C,
-- C6)am no, am no(C, - C8)al &yl ene, fluoro, chloro, brono, '
trifluoromethyl, nitro, cyano,~garbanoyl, carboxy and (C, - Ca)

al kyt oxycar bonyl groups and/or fwhere two adj acent substituents are
present, the two adj acent subd§Hphents may be linked so as to forma ring’
fused to the parent aryl -or he é( R‘7) ring; provided that when X2 is CH2,
X3 is NHand R4 is RBCH2Q(CO) the Rags not ' .

HZN
e
9
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;

X3 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
{CH)pr

R*is R* when X® is NR? and R*® when X is a carbonyl or thiccarbony! group;

R™ is selected from RURINC({=0), R*RINC(=S); RY(CH,)C(=0), RYCH,)C(=S).
R*CH,),50, RY(CH,);0C(=0) and R*(CH_){OC(=S);

R is R°R'N;

R®is H or lower alkyl;

R® and R are selected independently from RYCHy), or together they are
~ACH2)-Z'-(CH,)- or ~-CHR-Z2-CH,-CHR™~;

R® is selected from H, C, — C, afkyl, benzo-fused cyclo{C, — Celalkyl, acyl, di (C, —
Cs) alkylcarbamoyi, di{Cy — Ce)alkylamino, N-(C - Ce)alkylpiperidyl, optionally
substituted aryl, optionally substituted a-(C; — Cs)alkylbenzyl, optionalty substituted
aroyl, optionally substituted arylsulphonyl and optionally substituted heteroaryl,

2b



unsubsti tuted phenyl or nitrophenyl; and that when X is CH2, R is H X2

is CH2, X3 is NHand R4 is ROCH2)gC(=0O then RO(CH2)q i s a@ctdweldngh or
ethyl. 2a 26 Cctober 2004 Anot her aspect of the invention provides the use

of a conmpound for the preparation of a pharmaceutical conposition for the
treatnment of at |east one of type 2 diabetes, inpaired glucose tol erance,
grow h hornone deficiency, polycystic ovary syndrone and auto-i mune and
i nflammatory di seases, the conpound bei ng. sel ected from derivatives of
formula A tautomers and stereoisonmers thereof, and pharmaceutically

acceptabl e salfs ’Okgtﬁm%ﬁI me%ﬁ% InbREcl ohiE five- LM%&r&f%hﬁﬂ@é ?todtpsV\'her ein. X

is selected f n oxygen atom a roup, a
sui phonyl  grwitip casmdr é:ﬂcnﬁﬁtﬁfw@ﬁ'é Whighygre selected o é@f"@ S and

net hyl ene; X35a|§mewehﬁruswgeﬁomes slandyenivgs; and mcmngmmnwegmw R is
etther a hydr a nitri and R3 are mdependently
sel ected f ronﬁg—f°3ﬂ‘§‘"&i“%€‘°3?ﬁ¥°‘l° he{e?oaﬁi' n'%(p m&ma be - {;ﬁ is R4A
when X3 is NWS :mch'R@ mmdxgdwn@fenéaa fB'Bn‘gH C%*Pa"l"ﬂ'i' (5‘&%{ HERY ﬂ}doup Ris

sel ected fro R6R7NC(=S); R(CH2) gC( O) R(CHZ)gC( =S),

R( CH2) gSQxz, R O and R8 S R5 is Hor |ower

al kyl; R6 and Rse @Pé&?"é@“’i Eg@%’%r g(?‘r 'ﬁé@ﬂ%}g or together they

are -(CHZ) 1- zZ|sa(nGdﬁdrl3HysnbsmuﬁdRﬁth@ahéﬁH2n@hmty., R8 is selected fromH C, -

C4 al kyl, benzo-fused cyclo(Cl- C5)al kyl. acyl, di (C, - CO al kyt carbanoyt,

di (C1 -- C6)aghlyagino, NN(C, - C8)al kyl pi peridyl, optionally substituted

aryl, optionall ?S substl tuted a-(C, - Co6)al kyl benzyl, optionally substituted
y

aroyl , optiorf4f “%ubstit ut ed aryl sul phonyl and optionally substituted
het er oaryl pis2-5;

qisD-3;

ris 1 or 2; and

tisp-2;

the optional substiluert(s), if present, being selected from {C, — Cg) alkyl, aryl which
- may be further substituted with one or more methyl or trifluoromethy! groups,

hydroxy, (Cs — Ca) alkyloxy, (C1 — Ceatkylsulphonyl, acyl, perfiuoroacyl, amino, (G, -

Cg) alkylamino, di(C, — Cg)amino, amino(C —~ Cg)alkylene, fluoro, chloro, bromo,

yrifluoromethy!, nitro, cyano, carbamoyl, carboxy and (Cy - Ce) alkyloxycarbonyl

gréups 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 X2 is CH,, X* is NH and R" is RCH,O(CO) then R® is not

unsubstituted phenyt or nitrophenyl; and that when X' is CH,, R'is H, X*is CHz, x3

is NH and R*is R{CH2),C(=0} then R}(CH),is not methyl or ethyl. :

2c



2b 26 Cctober 2004 wherein heteroaryl means nonocycl.icfive- and

si x-nmenbered ring aromati c groups W th one or two heteroatmoicpabhrgpd are
selected fromnitrogen, oxygen and sul phur; benzofused derivatives of
these ri ng®O &f13%H cyclic groups forned by the fusion of twmCI/€BCINISSS
nonocydi ¢ heteroaromatic groups; RO and R are selected independently from
H, carbanoyl, hydroxynethyl and cyanomethyl; Z' is selected froma

coval ent bond gCHZ I, T?, -SOr _and - N((CHZ)gRG) Z2 is an optionally
substltut%a't'ﬁqﬂ ‘f)'l’é'?‘@'?@ fé'en'ﬂ?’%‘f M nisl-3; nis0-4; pis2-5;, gis0-3; r
is 1 or 2; and tISO 2 t he optlonal substiluent(s), if present, being
sel ected fro al kyl, aryl which may be_further substltut‘ed
wi t h- one 18@ Esﬁ’ﬁﬁtihw Psei'ﬁl“l“f%"é?%ﬁﬁ'f"ﬁwe%?(ﬁ?ﬂ% of H9‘€ﬁ‘ (S‘QTPO'GT@

al kyl oxy inHiftors om))aitl Jnélﬁﬂilhpﬂbldi aré\?éélful fcﬁﬁﬁé erQtrnfé%@W e.er@im l’ili?man(&ea'se@)

al kyl am no, di (C C$) a kyl ene, fluoro, chloro,

br ono, -'F"iefqoﬂ'tﬁob'ﬁgﬁﬁ deﬁenlﬁ'@%byewﬁ@fowmmw carboxy and (C, - CB)

al kyl oxycar bonyl groups and/or where two adjacent substituents are
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 NH and R4 i s RBCH2Q( CO) l{i‘hen Ris not wunsubstituted phenyl or

. nitrophenyl; and that when X . 2, R is H X2 is CH. X3 is NH and R4
is R'(CH2)gC(=0) then R8(CH2)g i§ not nethyl or ethyl. 2c 26 Qctober 2004
WD 01/ 81304 -Detailed Descripti c{@H}) the Invention

X (CRR)
0

o

In general formula 1, X' is a divalent group selected fromra sulphur atom (~S-), an oxygen

1
H,N

atom (-O-), a sulphinyl group (-SO-), a sulphonyl group (-SO.-) and a methylene group
(-CHx). XPisa divalent group selected from an oxygen atom (~O-), a sulphur atom {(-S-)
and. a methylene group (~CHx). X2 is either a substituted imino group (-NR™) or a
carbonyl (>C=0) or thiocarbonyl (>C=S) group. A '

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 ({CHy)p- where p
is in the range 2 — 5) so as to form, with the carbon atom to which they are attached, a
three, four, five or sicmembered ring. The value of mmay 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
is 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 X, such that the two groups are linked by an
amide (CO-N), thioamide (CS-N) or sulphonamide (SO-N) bond. . So, when X* is a
substituted imino group (-NR%) then R* is R*, where R* is selected from carbamoyl
groups (R°R'NC(=0)), thiocarbamoyl groups (R°R'NC(=S)); optionally modified acyl
groups (R®(CH,),C(=0)), optionally modified thioacyl groups (RB(CHz)qC(—S)) sulphonyl

3



PCT/ GBOL1/ 01888 In a first aspect, the present invention conprises -a-series
of novel conpounds. that are inhibitors of the enzyme DP- ¥ sapfledBausef ul
for the treatnent of certain. human di seases. The conpounds are descri bed
by. general fwowuB®Ebs | X : In general forrmula 1, X is a di varRmtoi@ngsso
selected froma sul phur atom (--8-), an oxygen atom (-0-), a sul phinyl
group (-SO ), a sul phonyl group (SO2-) and a nethylene group (CH2-). X2 is
a divalent group selected froman oxygen atom (-0-), a sul phur atom (-S-)

and a net hyloape ARSGHASO),) . o;XR)nialﬁy eimdadifieda Gilgdt i erut elayjoabagyougroups

- NR5- >C= .t hi (> W=
iyt ogen SIS TROCIEGD n nr) o bl R, | ok, Oh\ P anuitfioBaitBib ©
i ndependen, &oﬁpﬂka%%)@(};](eS))bef A’E h%eéﬂd@ﬁreinaﬂmﬁeym forfionally miodifiedgisotaken tor -
t th t] a_chai _be n_ | n ' | &y ]
(Ol kel ot eSOt 3 b B8R0 the KEedEE bt W Bing LT, pot

- atom t o Wwhigd“ddaey Biesaipbart tesldefinitionof & is datenminéd by ther scoipg afithebdefivdtion
ring. The value of m be 1,.2.0r 3. eq_Mm iLS,..ar td]zg)l h
CR2R3 uni t Oﬁﬁﬁ Alterprivey, when %F%?@?%ﬁpmﬁgf%ga%%ea%vﬁreﬁ m i?ls“’W%é‘ﬁgc
(CR2R3) 2 npyRBewkEzG is £ERH R RamiboMrdAFPRANY the |ike. The nature of R4
depends on the identity of X3, such that the two groups are linked by an -
am de (CO-N), thioam de (CS-N) or sul phonani de (SO2-N) bond. . So, when X3

‘i's a subskPidh Berogematoft GDIor GOWE-Ikl heupRPreterd Ribét e ' R4A is -
- sel ected from carbanoyl groups (R6R7NC(=0) ), thiocarbanoyl groups
(R6R7NC(=S)); optionally nodified acyl groups (RB(CH2)gC(=0)), optionally

- modi fied t RPaaryR’ P ¢R6h (MRprehdeni( ofShk, othed padRYCHI,.24ltanatiely; t@0 M0

01/ 81304 PCT/ GB01101888 groups .. (R8(CH2) t Lamal |y, nodified. % | kyl
“or aryl oxyjeastRsiA a@%ﬁcwmm Egﬁgg'éﬁ"ﬁgb{;ﬁoﬁ‘al ererrgplfsf%g:gv i%f‘ yl
or aryl oxyhbhi o elffe or@tgHasiRRbGH RGN Whkle r 8 arsyoan begen atont (HO-),er m
"optionally nodified’ is taken to _indicate, that sorg)a enbagémnqn& ﬁn‘% |§§]pare
beyond t heSYiphgeorsXidisrd ulph atomy{-R{}-wherg tigizero, 1 or2) or a Substiited Imifio g

~(-N((CHZ)qR%), such that the group NRR” is a pyrrolidine, piperidine, perhydroazepine,
morpholine, optionally oxidised thiomorpholine or substituted piperazine ring. 2% is an
ortho-phenylene moiety (—CeH,-), such that the group NR°R is a tetrahydroisoquinoline.

"R® is selected from-a hydrogen atom (H), a fower alkyl group, a benzo-fused iower
cycloalkyl group (such as an indanyl group), an acyl (lower alkyl-CQ) group, a di{lower
alkylyamino group, a di(lower alkyl)carban}oyl graup, an N-(lower alkyl)piperidiny! group, an
optionally substitived o-alkylbenzyl group, an optionally substituted phenyl, naphthyl -or

- heteroaryl group, and aiy optionally substituted aroy! {aryl-CO) or arylsulphony! (aryl-S02)
group. !n the foregoing, suitable optional substituents are lower alkyl, aryl which may be

further substituted with one or more methyl or frifluoromethyi groups, hydroxy, lower

alkyloxy, lower alkylsulphonyl, acyl, perfluoroacyl, amino, lower alkylamino, di(lower
alkyljamino, aminoatkylene, fluoro, chloro, bromo, trifluoromethyl, nitro, cyano, carbamoy!,
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 R' are indépendently selected from hydrogen, carbamoyl, hydroxymethyl and

cyanomethyl groups. ' ' )

The integer n is selected from the range zero to 4, and q is selected from the range zero to
3 A



and "aryr". The scope of the definition of- RAA is determ ned by the scope
of the definition of W Alternatlvely when X3 i's 'a car basydctbaGed or
t hi ocarbonyl (>C--S) group then R4 is R46, where R48 is s-a substituted

am no. gr oupVORBRIIG. R5 is a hydrogen atom (H) or a. |ower &CTYCBI00R3P.
Preferably, R5 is H R6 and R7 may each independently of the other be

R8(CH2)q. Alternatively, they may together be a group - (CH2)z-Z1- (CHZ)r
or -CHR9 ZZ CH2-CR 0-. Here Z' is a covalent bond, a nethylene or
ethylidene group (-(CH2),- where r is | or 2), an oxygen atom (-0-), a

sul phur  ogefXihdésRisb @ubr&wrs &:ﬁéﬁllg Sdudetieficin tthé Scaps @f the @resdht (veation,

Byrrol | i Moot D risiEne, 6 5 s ek Retc I aR ik d =, BReRa i el B Cea

thio {mr (phﬁhédb%trl@{ecﬁpﬂé‘iﬁl 6r%@dﬂ@u9§tﬁ@&d Rithrd Migle gfolip. S It Wgerrallypreferay ln@ﬂe
noi ety

i s sel ect Whes P‘o!ﬁ ‘ﬁeﬁ‘}'liﬁnﬁg)érfsg{"brﬁq Eﬁqﬁp(cﬁ 93@4))5 é‘ﬁﬁtﬂg"é?g%ﬁr 3 Eﬂ@ﬁ?@%ﬁ% d

I"ower cyg.lo%lth&h ’:I&H gu&nfm Br agbshfudnBdaiotid B defectedaiiordGaHlord) @eRiby and
al kyl - tr%’tl (l ower alkyl)am no group, a di(lower alkyl)carbanoyl

group, Y 5!’9&1}"?) pi peridinyl group, an.optionally substitiued a
'alkylbenzyL group, an optionally substi t ut ed phenyl , napht hyl or
het er oar yl| &‘reoup, and an opti onal I%J substjtuted ar

0 ryI or.

aryl sul phtth ft-ofdbg presept gisclpsirenthe; @Fﬁdﬁ‘f’?fgalkéu? Ay g%fi Yrig such
substi t Ueeérﬁbiﬁéﬁ‘adsoasrlo@bﬂlkyloﬁy Yis M&lﬂédnﬁ}’o@ﬁpnsfeu ruﬁdw beaHehbd taﬁdedyomt h
one or nore neth or triffuoronethyl groups, r{> ae P“y
| over al kﬁ@mt%évﬂfpcaraewouﬁ%ﬁ petwiesa O, a“Qr?i"hé V%f’"g Ao lower
?t ](:CIOWEV alﬁ%lh rlbhﬁéndt&ﬁsdeam:ﬂmlr{@(hﬁngéd félmem, eﬁfyl qsccpro;.liyl OfeEt-butyl, neopentyl,

r uor one nitro, cyano, carbano a
al kyl oxycaYqRIIs k -ngll‘ﬂgPe'%ﬁm st 1. @ricy %o@fnegy nt 33%% %ﬁ@fﬂ%b“%y pad
l'i nked sop@gcib@.fOhE®. ring fused to the parent aryl or heteroaryl ring. R3

and RO are |ndependently sel ected from hydrogen, carbanmoyl, hydroxynet hyl
and cyanorret hyl groups The integer n is selected fromthe range zero to

4, and q g MAIBS nlonBERIIE five dnd so&neﬂabéfedcﬁﬁgfﬁi]ﬁmﬁ@@r@uhﬁmth
.01/ 81304 PCT/ G011/ 018 8 Certain conpounds, are sdpem fical le}/ )f(iw udexi‘l from
the scope®d® oF huo helreromsnyhish i%h S lected from nitrcgen, oxygen ahd stlphur.” Thus
' heteroaryl groups include pyridy!, pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, thienyl, furyl,
imidazolyl, pyrazolyl, thiazoly!, isothiazolyl, oxazolyl and isoxazolyl. Heteroaryl further
inciudes the benzofused derivatives of these rings, such as quinofinyi, isaquit_}qliny!,
quinoxalinyl, quinazolinyl, phthalazinyi, cinnolinyl, indolyl, isoindolyl, benzothiazolyl and the
like, and bicyclic groups formed by the fusion of two such monocyciic heteroaromatic

groups.
The term aryl includes phenyl, néphthyl and heteroaryl.

.- The compounds of general formula 1 have at least one étereogenic centre and so can
| exhibit opfical isometism.  All such isomers, including 'enanﬁomers,' diastereomers ?"Ff

" epimers are mc!uded within the scope of the invention. Furthermore the invention
includes such compounds as single isomers and as mlxtures including racemates.
Certainh compounds according io general formula 1, including those with a heteroaryl group
which carries a hydroxy or amino substituent, can exist as tautomers. - These tautomers,
either separately or as mixtures, are ‘also conSIdered to be within the scope of the

invention.



When. X2 is methylene, X0 is NH and R4 is Re(CH2gO(CO, with g = 1, then RS
may not be - unsubstituted phenyl or phenyl substituted w tlesaddriber Bmogroup.
It is generally preferred that when X2 is nmethylene, X0.is NH, R4 is
Re(CH2) gO( COyO 04313841 and R8 is a substituted phenyl group PEIIGRIIB138S
substituent or substituents should be selected fromchioro, methox'y and
trifluoronethyl groups. In the context of the present di scl osure the term
- lower alkyl, either by itself or in such_ .conbinations a yl oxy,

i s i nt endedn® SomPRWIISsREcErdiaskio oenesAlfRERuia ] have dtileast ong Hl"%%é&f%‘ on

- groups of ?ﬁé&"’@ﬁrﬂﬁ@ﬂé‘o%’fl‘mﬁ'éﬁdﬁ%ﬁ%ﬂs%@n&dﬁxaﬂmﬂs@%ﬁhoh@éﬁé tha@bl‘é”forﬂt@a@llps
include, but "are not |imted to, nethyl, ethyl, isopropyl, fert

neopentyl , wﬁbﬁpgn@g@mcallyy@qr@pm@pﬁgg W‘P lncguc{quwgl@lpdﬁ?ﬁ)cgpﬁﬁf the m\}énﬁon
-3, 3- di met hEkQMEI’eQBPEN&ab%‘Qad@in%@é%éﬁcla@& ReEroacEhe atar Bﬂri&Qicﬂf a@Ratc acid,

i ncl udes monocyclic five- and six nembered ring aromafic. groups wi'th one
~or two het berroioaeid. RAMQIH agidemethapgsWphanieAsid, liwdé@%\lpﬂc BT RS THIRE

- Thus, het g&,@a‘gl.?ds SOrRURSd bhdtHedRepyr i dyl, . pyridazinyl, pyrimdinyl,
pyraziyl, pyrro F thienyl, fury[, imdazolyi, pyr azol yl, thiazol yI ,

-|soth|azolyl oxazolyl and |soxazolyl Heteroaryl further includes the

- benzof “Sedc%ﬂéi’n\& b boddh 678 16 5 gBfigral fHADaOEhA BObiaL dgrom;ssaws@@ke abie,

qui noxal i nyl", "qui n I nyl, azinyl, cinnoli ny , , i solndoly

benzot hi azts gqmwasﬁitsmﬁl bﬁ$¢§e Exemples i [sugh galts siudsy ﬁhédscw"ﬂ r@@w%@nﬁf
~two such gB%@MFéér@ Glﬁfcﬁr#érf&%d By ¥ fBon diRe lRid W He EfdspeRsing Ristat]

napht hyl et er oar he conpounds of general formula | have at Ieast

one ster epbﬁfﬂ&ld%@ﬂ% carhgngle wdticarknate| 'Bi'ﬂﬂYcEtrar@MﬁFW"Qﬂ‘”%Fﬁﬁ%@éﬁ e
| somers, ipglid heef%&ﬁérp'ﬁ?rtﬁe P ' RIRL iy HnmSRUMERrafide. | NEtikef

w thin the scope o nvention. Furthernore,” the invention includes
such co rrpoaﬂwdaa’saf@ tadiey arolee: gichias taethylamine, Fas formaddition s3its with the acd.

Certain co r3ase ij{h'ilgw&ﬂd %%”a‘?{ ﬁ{erﬁé? LEYtien $alt idhhkY SeRkehASRIdE bloup

het eroaryl droup which carries ydroxy or am no substituent, can exi st

‘as taut onensd thesmans aminfe ggup @f th?eﬁar@%ﬁa?'%'@ ywhictp s alsogalled cegwitigrion.

al so consi 1 04
al 50 CONSi HRnRe B aht dhaind A GEAGPScRtebRS ol RS 5ok @ REuESd GRAl B
' scope of the invention. .

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

4
‘x3
(CHZ)
2 (CRRY),, )
0
H,N

N eN
b

According to the standard terminology, this is the S configuration when X' is methylene but
the R configuration when X' is sulphur, oxygen, sulphiny! or sulphonyl.

in another preferred embodiment, the stereochemistry at the centre adjacentto the primary -
amine is as shown in general formuia 3. This is the S configuration when X2 is an oxygen
atom or a methylene or imino group, and the R configuration when X2 is a sulphur atom



PCT/ GB01/ 01888 The conpounds according to general fornula | have at | east
one basic functional group. They can therefore form additigmgdbifow t h
acids. Those addition salts that are forned w th pharmaceutically
accept abl eve@oti81384 e i ncl uded wi thin the scope' of the inveptt/osoiofsganpl es
of suitable acids include acetic .acid, trifluoroacetic acid, citric acid,
fumaric acid, benzoic acid, panoic acid, nethanesul phonic acid,
hydrochl oric acid, nitric acid, sulphuric acid, phosphoric acid and the
‘11 ke. Certain conmpounds accorgéng to general formula | have an acidic
group and so are able to forn1s§bgs wi th bases. Exanples of such.salts

i ncl ude the sodium potassium and! calciumsalts, which are formed by the
reaction of the acid with the coﬂﬁ%& ndlng netal hydr oxi de, oxi de,
.carbonat e or bicarbonate.. Simlarl aIkyI ammoni um salts may be
fornmed by the reaction of the acid t mtetra alkyl ammoni um hydr oxi de.
Primary, secondary and tertlary ines,-Quch as triethylam ne, can form
addition salts with the acid. rtidular case of this would be an
internal addition salt formed betmeen acidic.group and the prinmary
am ne group of the sane nol ecul e, qugg B so called a zw tterion.

I nsofar as they are pharnmaceutically cégptable, all these salts are
iincluded within the scope of the invenfion. In a preferred.enbodi nent of

the i nvent‘bﬁgpq{]ﬁ ?DCWTIEE ttﬁs%&ﬁ%refg\fr%@%ttﬁ“&oﬁ@ﬂéjb%k %ﬂoﬁﬂ Al more

preferred ereoc ems entrite gr Is a own I n
gener al f oprefanmdtil th4 it-shixaid r(amﬂ)aabsmu(eamﬂgv}uﬁmn gem@fed ingengral o 4.
standard term nology, this is th@ S configuration when X is nethyl ene but
the . R configuration when X .is )Qhur oxygen, sul phinyl of sul phonyl. In
anot her preferred enbodi ment, the“stereochenistry at the centre adjacerLt p
the.primary amne is as shown |r‘(m139\eral formula 3. This is the S '
configuration when X2'is an oxyge &hor a nmethylene or imno group, and-
the R configuration when )2 is a ( la{om 26 £xtober 2004

wCN
EJ :

" In another preferred embodiment of the invention, m is 1. More preferably mis 1 and R*
and R® are independently hydrogen atoms or methyl groups. When X2 is a methylene
group, it is more preferred that R? and R® both be hydrogen. When X? 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 sulpt_mf atom, it is more preferred that bath R? a_nd R® be methyl groups.

in another preferred embodiment, X' is either S or methylene. More preferably, X'isS
and R'is H, or X! is methylene and R'is CN. '

in another preferred embodiment, X' is NH More preferably, X% is NH, m is 1 R2 and R?
are both H, X?is methyiene andnis1or2.

In another preferred embodlment, R* is R®’NHCO or R°CO and R® is an optionally
substituted heteroaryl group. - More preferabiy, R® is an unsubstituted heteroary! group, or
a heteroaryl group substituted with one or two groups chosen from lower alkyl Iower
alkyloxy, fluoro, chioro and mﬂuoromemyl groups.

7



WO 01/81304 3 X PCT/GBO /01888 Wthin this enbodinent, it is nore preferred

that Rl should be a nitrile group, and nore preferred stildgddadkr2dosshoul d
have the absolute configuration depicted in general formula 4. 4 |In another
preferred evbmdi/ssmt of the invention, mis 1. Mre preferabpgrasofoeissgnd

- R2 and R3 are independently hydrogen atons or nethyl groups. Wen )e is a

met hyl ene group, it is nore preferred that R2 and R3 both be hydrogen.

. Wen X2 is an oxygen atom- it is nore preferred that one of R2 and R3 be

- hydrogen and.the other a nethyl group. Wen X2 is a sul phur atom- it is
nore prefqrr ; be. ABt g [ d

embod ment Pt Trec oot x 6 OB' g RILOHASH, | Mdte SraBlonl AR By
is H or >optiopaliyestijatibried heterearyi grogn,.. | Mown prafenablyr slillei’els ambodubatifited X3

is NH Mor r X3, ] : 's!&s?t- I i

- met hyl ene Iﬁe&%fo%ﬁﬁg?@%g?ﬁh%tﬁmgm)ghﬂgp S|ore g%ﬁggﬂéﬁtﬁgﬁn@ﬁfb%%ﬂ%éé%@& or
RBCO and Rewesalkyl, lopet alkylbiy flusiobshlonownddrifhieramethyharogpsoup. More

_ preferably, RB.is an unsubstituted heteroaryl group, or a heteroaryl group
-substituted with one or two groups chosen from'l ower alkyl, |ower

* al kyl oxy, ihl aoetber qitferred aerdbediinghtof o tNiy | agt Rifpés sElezBdOfoIb & RINEOMO
01/81304 R ther preferred enbodinent, X3 is' CO and R4
BIEHhePaR c

i's RSNH_ an optionally substituted -heteroaryl"’
- group.. More preferably still, R6 is an unsubstituted heteroaryl group, or

.a heteroarI_yém '%f’%%é%?lctgﬁ#@q“%mlﬁ%'ﬁ‘r'%"tr“p?fﬂﬁéps chosen from | ower

_alkyl, lower a 'oro an uoronet hyl groups. In
“another preferred enbodinent, - X3 is NH and R4 is selected from ReR N(CO,

: Rﬁ( ) o R R PRHAF b SV GRE SLREUTRA 1> v (i e
(285—1—[N“-(Pyrazinyl-z-carbbpy!)-L-lysingﬂ]pyrrolidine-z-carbonitﬁ[e,

(25)-1 —[(2'S)-Z'-Amin;)—4'-(pyrazinyi-2"-carbonyl:amino)buta-rloy;l]pyn'ofidine—%?—carbonitri!e,
(4R)-3~[}\fm{Pymzinﬁ-zmrbonyl}L-;ysinyuthiazoﬁ&ine-4~carbqnimle,
(28}—1—}'N”—(Pyﬁdyl—S—methyi)—L-gIMaminyﬂpyﬁoiidine-z.-c_':arbonitrile,
1‘—[J\P’—(Pyraziny!—z-carbqpymL-omithi-lﬁl]p;frrc;‘-?idine, |

(29)-1 -{S-_(Acetylaminomethyl)-L-cysteinyupmozidiﬁgz-camqnﬁﬁie,
3-[N““-(2—Chloropﬁdyl—3—carbony!)-L-ornithinyljthiazoiidiné,
1—[.'\f‘”-(Q—Chloropyridyl—S—carb?nyl)-L-omithinﬁpynplidine, and
(23)-1-[AF-(z-c;hloropyﬁdyl-s-carbonyl)-L-orﬁ'rtﬁiqyﬁpy&olidine-zaarbonﬁrzze
3—H\i”¥(Pyrazinyl—?—carboﬁyl}L—omithinyﬂthiaznliéline,.

3N"-(2-Quinoxaloyl)-Lysinyljthiazolidine,



(29 -1 -[M(Pyrazinyl-2-carbonyl)-L-om thinyl)pyrrolidine-2-carbonitriie,
" (29)-1-[N-(Pyrazinyl -2-carbonyl)-L -tysinyi]pyrrolidine-2- @gdeneidook e,
(25)-1-[(2'9)
~2 - Am no- 0 ppsmexi n. yl - Z' - car bonyl am no) but anoyl ] pyrrol i deaBcBonasgponi tri
. (4R)-3-[No' - (Pyrazinyl 2-carbonyl)-L-lysinyl]Jthiazolid ine--4-carbo
n| t rite, ’ ' :
(2S)-1-[Nm (Pyridyl - 3-nmet hyl ) - L- gl ut ami nyl lpyrrolidine-2-carbonitriie, -~ 9
- [ M - ( Pyrapirrgladnoaldd)dy-binihingithiazdtidme, | pyrroli di ne,
(2S)-1-[ S (Acetyl am nonet hyl ) - L- cyst ei nyt ] pyrrol i di ne-2-carbonitrile, 3-[I

P- (2-Chl or carb h| d|ne

1-[Ar-(2- (@:i%%r[@gﬁ Pa'iﬂ°x§‘°qg‘¥*6%ﬂ€‘ﬂyﬂqil rB%%E. “p"‘}r?%@r“irm i dine, and (25)-1-[A
- (2- Chl oropyri dyl - 3-carbanyl ) - L- or ni t hi nyi ] pyrrol.i di ne-2-carbonitrile

3-[N-(Pyrazinyl - 2- car bon om.t hin azal j.di ne,

3- (Ar - (2-HN MF@V‘P)“’E' {%‘Pﬂ'\}? j‘lf'h‘r'QE'ﬁ‘}‘i"élﬁthEZ"@é“e@t ober 2004 WO 01/ 81304

3-[Ar-(2-Quinoxal oyl)-L-onmthinyl]thiazolidine, (2S)-1-[Ar-(2-Qu

‘inoxaloyl)-L-om thinyl]pyrrolidine-2-carboflitrile,

3- [ W ( 6- NeiMlisnauinsiingB-cathopyh)-buwmthjovithiazeiidiReny | 1t h i azol i di ne,

3-[ N- (I soqui nol i ne- 3- carbonyl) L-omith inyl]thiazolidine, 3-[N(6

Tritl uoromet hyl ni cotinoyl) - on1th|n Ut hi azol i di ne, PCT/ GB01/ 01888

(29)-1- [(:ﬂ-[rmeeeTnfmAmgﬂwﬂmwe-hqu zmd]tmazo f0- 3' - net hyl but anoYUpyrrolid

I ne-2- carbonitrile,

(2S)-1:[S- (3-Picol yl car banoyl net hyl ) - L- cystelnYIPYrralldlne 2-carbonitrile,

3- (AW ( 3- RRM(DRY2 dAbeipamjnomesiyithio)- 2y aminaimsthihuienoylpyrrolidine-2-

3:[O(3- q%&g nzyl car banmoyl ) serinyl]Jthi azolidine, and 3-[(2'S)-2'

Am no- 5' Cl ",2",3",4" tetrahydroisoquinolin-2 :

yI)pentanoyI]thlazoI|d|ne In a second aspect, the present invention

conpri ses@§)ﬂg§[(§qﬁ %e“ segﬁ ﬁﬁ’ﬁtﬁ%&ﬁ’ggy‘%ﬁ%@‘%aﬂ% i c .use. Th-e

.conposi ti as.an active agent at | east
one of the corrpounds descri bed above. Such a conposition is useful in the

‘treat nent will generally include one or
nor-e add:i:" E%ﬂxgnen _P nﬁﬂgﬁfﬁ?}%‘ﬁﬁghar nmaceut | cally acceptabl e
eXC|p|ents and

3—[0—(3—Chlorobenzylcarbamoyl)senny]]thlazolidme and

3-[(2' S)-2'-Amino-5"-0xo-5'~(1 ",2",3",4"-tetréhydroisoquinoIin—2"-yl)pentanoyl]thiazo}idine. ‘

- In a second aspect, the present invenﬁén corriprises a phamaceutical 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 compaosition is useful in
the treatment of human diseases. The composition will generally include one or more
- additional components selected from phannacedﬁcally -acceptable excipients and
pharmaceutically active agents other than those of the present invention.

The composition may be presénted as a solid or Iicjuid formulation, depending on the
_ | intended route of administration. Examples of solid formulations include pills, tablets,
- capsules and powders for oral administration, supposﬁcnes for rectal or vaginal
*_administration, powders for nasal or puimonary administration, and paiches for
transdermal or transmucosal (such as buccal) administration.  Examples of fiquid
formulafions include solutions and suspensrons ‘for intravenous, subcutaneous or
intramuscular injection and oral, nasal or pulmonary administration. A partlculaﬂy
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- pharmaceutically active agents other than those of the present invention.

- The conposition may be presented as a solid or |iquid formzbakiobér,2004
depending on the intended route of adm nistration. Exanples of solid
formul ati onswowobsde pills, tablets,  capsules and powders ferTaish/io1sss
adm ni stration, suppositories for rectal or vaginal .adm nistration,
.powders for nasal .or pul nonary adm nistration, and patches for t ransder nal
or transnucosal (such as buccal Eﬁadm ni straation. nples of |iquid

" formul at i oRETTed RIgEeTEBIAR is Grigbigh for Sdl RdRENIsHANoNG Pﬁ"ﬁtheévéﬁf%%d presentation,

subcut aneo &h@!{ar}g 1oF ERERRREY Bhd CRICFEArENs 3o 3blutidARf ntBlemilsTRB&IN. -
adm ni stration particularly 9 26 Cct ober 2004 WD.01/ 81304 PCT/ GBOL/ 01888

preferred presentation is a tablet for oral admnistration.. Another

preferred presAbadifidi comptdb o€ idkal dne édmpo%ﬁ&raa@&amg%a%ecﬁﬂe&é&ﬁd dERYiBtior.S @
sterile solution faor intravenous injeéction.. -The conposition conprises at

| east one EoRFPURLEHANCHAY cRRaingneed me%awgcqmwpwtdﬂgenqrﬁbﬂ sgHplesedi on
~may cont ai {halffgrsﬁo&lﬁ%nﬁiﬁ@e %Hﬁ*brﬁeonﬁﬁlé%odﬂ%f i Wuﬁh usbd | Jﬂn@r Jsfﬁgn

“that it shou rise onlly one e anount of the conpound used I'n

- conposi ti owill kg suchtibatsth@ totakdaly dase obihglactive pgeri 638 b@fadmi@stgtqq ipengde fﬂurc an
be adm ni st&iefieht d88S utn@s f oy e&aﬁl}sﬁn'tgﬂhﬂ@g%&wcﬁﬁ bé:QrtaSPé@%Bht%rmﬁd"%n

conposi.tion can be a tablet contai unt of r‘rPaoun equal to the

total dai | §mauRtel sempsyad paual i theigisl Bl 4pSEnaCEREY HR bisé to B@jaken once
- Alternati vgélyaagg gﬁuéragmey ‘&masré%éﬁ eo.?ahfhaff%r &@emtr@'csrdmecafuaaeﬁ oﬂﬂ%rasmg)

of the dai taken tw ce hree or four tines)

Such a t abﬂ%ﬁe tabe lnkep twise derdheag orfowy times) PR dae  Gugh aéab!eb@qnﬂso B9 Stx%/fad
for exanpl.g, a8 g@tﬁrﬁﬁetﬁ 88%?6? %br{ﬁatapr Bldmplgi & kb@?%@n@ﬁﬁn@ﬁ fulpﬂa%%sé Bhopbal f

and adm ni stered in two I ons ferably or other unit dosage

formwi | | ewkeainto b@fmmmmmje@mwpgv%hmctﬁ’wre@m@ﬁ@t onpiher wiidasags| v,
it will cophaldl dRtalF PRiwedio. ag@ &R0 -of HEve eamBaliid. ONMbrd lordl&aBlyakt win

i ncl ude one or nore excipients fromthose that are "recognised as
bei ng pharﬁ%{ﬁ@lﬂtbﬁbféﬁelw1r@&é%2%ﬂ@ Sui t abl e exci pi ents include, but are not
~limted to, bulking agents, binding agents, diluents, solvents, _
preservatlves and flavouring .agents. Agents that modify the rel ease

char act er i §8& sempestionowil geperally inslude arelor awre gxrippatssel fsem dhasp fagtyare

_dissol ve i pchBfsdd'h£BEhE Phampitbailiddly SEAltiS ' )oufthBle nSiPichARNALIGES, Dt & not
limited to, bulking agents, bihding agents, diluents, solvents, preservatives and flavouring
agents. Agents that modify the release characterstics of the composition, such as
polymers that selectively dissolve in the intestine (“enteric coatings™) are also considered in
the context of the present invention, to be suitable excipients.

. The composition may compiise, in addition to the compound of the invention, a second
phamaceutically aclive agent. For example, the composition may include an anti-diabetic
agent, a growth-promoting agent, an antiinflammatory agent or an antiviral agent.
However, it is generally preferred that the composition comprise only one active agent

In a third aspect, the invention comprises a use for the compounds and compositions
described above for the treatment of human diseases. This aspect can equally be
considered to comprise a method of treatment for such diseases. The di iseases
susceptible to treatment are those where:n an inhibition of DP-IV or CD26 results in a
clinical benefit either -directly or indirectly. Diréct effects include the blockade of T
lymphocyte activation. Indirect effects include the potentiation of peptide hormone activity
by preventing the degradation of these hormones. Exampies of diseases include, but are
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t.he context of the present invention, to be suitable excipients. The
conposition may conprise, in addition to the conpound of tIpe Ocwerdaogn, a
second pharnaceutically, active agent. For exanple, the conposition nmay
incl ude an VédPI/81@DHBbeti c agent, a growt h-pronoting -agent, PROT/GB01/01888
anti-inflamuatory agent or an antiviral agent. However, it is generally
preferred that the conposition conprise only one active agent. In a third

aspect, Jnv ngion co ri ses a. yse for the conpounds a I oNs
desecri bed1 {9r Yl Bﬁ? A '"g Hlﬂ%%m APREES AP §"€a§§'ﬁg¥%sgh
$ﬂuagl y lzree.f‘a@@s:arrdremedmiavomc:ammhweg:eswtfeumbﬂfioméh defidieiayeletdihgr tos stant dia{ma,ses

e di seases _susceptible to trea t hose 0
DP-1 V. or REBBSTOSER Svickome. Teireied Bochasn e epb PG 2 BebRgt o o lit FBcr | y.
' D} ][ ect efﬁreeﬁgd i ﬁiel dee tdiehd bﬁmbaﬁi?isoénchombyiﬂkhﬁCfﬁt ehea tiehinadrit @f imbaicid ect
effects include the potentiation of pe r none t|v venti ng
the degr &HAESHC l?far{oﬁegﬁmﬁengn@gb tE'?E:- %ﬁf’ @5”8'% 8i T& h‘é‘%’%@y Qgijﬁ e 10
26 Cct obayise2884 byhd hiithinistRbiol of LRRAeLOABSRonnt of 4 m)mﬁﬁhrtd)cr esthgositiomeze and
i nfl anmat ory di s&gsegﬁ%uch as inflammtory bowel disease and rheunatoid

art hri ti Preyeusiy ne deficiency |eading to short stature, polycystic
ovary syndrone, inpaired glucose tolerance and type .2 diabetes. .

“Particularly - preferred_is the use he,co ounds.and G osi ti.qns, [for
Dhe. t 1 on TRelRrelFs HRtals cbthe Grmest nendmts e il BB Rttt v

~equal ly ahe%ﬁaingfpﬁy&eﬁnnﬁﬂhgqhtd E@@o@mt dhé@%&@l&l liz:mﬂzéwef anhmpauattratd e of

an effective_amunt of a conpound. or. i on .as Vi.ousl| y, crrbed

The pr eciss¥eibkite diteagRe OBLISTERES s'r' ﬁd" 'PﬂtQWdB‘g‘?’ d'?‘aeaﬁe Wq I

be- est abidyfdyRhsby of é&ﬁe@tgeeeéiseﬁrﬁbquumcmmengds mw;:mmmw selegener al
profrie of the pati ent @-@gg ?1? severity of, the di sease. For S. such
h

seas
as i nf | afsgfigly Hgndosai agute, Rhase fNld @ 1L JeaigiEnges \9’85% Lo
separate dréécafqﬁ esant M chithic d%@@seamtehcasanypmd:aeétestana impairet gMed:ge hi gh
dose durr ng the acute, phase and ﬁ | ower . rrg h}enance e for thcgeél scent
-peri od. B%WOW?(?OBF‘ &ayeed je he puaiggned st ea"i?é‘ﬂeel?" it p& 3ose

t ol er ancep dbdify derEdal: ARdheteqeurtiabibe piuriday séavhboniprising bsmaed averg drar1gan

ext ended peri od. d05| nrg schedul % S 9 e.to four %abl ﬁ,{tg p%ySu ﬁach
conpri si A@“‘BB{%’@H d)eiwﬁe ;,@gﬁjl 250mg) of active compound might be prca C

case.

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

v - analogous routes.

-The starting méten'ai will usually be an o,e-diamino acid derivative 5 or an amino

dicarboxylic acid derivative 6.

1 '
PENR® P2 PG00

| ! |
CH)NH (clzsrz)n NH |
. 2 .

x%‘\ﬂ/oxpes o x»(k'_rO\PGIS
. R 3 2 RS- O -

" R*R’ O - R
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(and preferably between 1ng and 250ng) of active conpound m ght be typi cal
in such a case. The conpounds according to the invention camcheermoepar ed
by nethods known in the art. The route chosen will depend on the

particul ar Wapowg3ef the substituents present in the targetpovicEowogsss! n
the follow ng general description the synthetic route is outlined for
conpounds wherein mis 1. Conpounds with m= 2 or 3 can generally be

- prepared by _ anal ogous routes. The starti n er Wi || suaII

a, c-di am r?@a%ndjp@gﬁfﬁ‘va?ﬁhﬂsoﬁaerWQ%gﬁﬁ“ fl Qﬁlf F‘?Y/Véty Qigﬂ%
G P ~NRS B ot#s%r'a‘c’i?)cﬁh t Nln (edenHsd sél@cﬂvelyﬁrékn&ed&n the_prﬁsendé% {RE oth&r. Q .
- 11 26 Ot obe 004 WO 01/81304 PCT/ GBA /01888 PG % z%%wporth naI
" protecti n@@ﬂb@;ﬂwps areouplsknavdy infhe iiteraurS. o &tF | %"‘h@ fare RECCCHRS HOURS

- and .t hat %%Fbc&gﬁé]a gs. S%egbwa%aéeﬁ%ﬁewmmbytda@oah@mm @icH dtRercdrictn. the |
Sui-tabl e groups are wel

nown in the ljterat
protecti ngirrgﬂ@@@EWE greyaspoRyifahle pessipiities frf qe%‘ dGsam %%&We%‘”" ‘Pﬁgﬁ

. are orthogonal,.d o @é}ﬁramﬂéswdlélﬁﬂotéad%f&co@mgﬂe g%rn@Fé?%rh‘m& §rzadRRivaives dfl e
- possi bi | |t| es 1! PX are also wel]l known in n‘&ixg[gerlglstgﬁrature

‘Derivati vesnige dm@ﬁmkp a@d%igc%%@ e agneral igERER A aegh GOREE Fat ves
of am no gdhqar ﬁ%iséfﬂea SolRHidimafeas dbagika inmReethurer T baclicahdeishbating

I t ens of commerc
; on the strategy chosen, the starting material will have oniy two of the three ‘protecting
groups present.  Either PG® will be absent to allow the pymolidine (or thiazolidine or
oxazolidine) residue to be introduced, or PG or PG* will be absent to allow the side chain

to he elaborated.

Scheme A illustrates the -introduction of the pyrrolidine (or thiazolidine or oxazoliding)
group as the first step in the preparation of the compounds of the invention.

Scheme A
1 PG! |
PO R IIDGZ | “l}le I?Gz 1
| | | |
(GH), NH | | | (GH,), NH I/X
RRR G | RPR* 0 R
: x1
. [ |
BA + HN 7 8
1

Compounds 5* and 6* comespond to 5 and 6 with PG® as a hydrogen atom (i.e. without
the protecting group). The free carboxylic acid can be reacted with a pymolidine derivative
7 to give the amide 8 or 9. Reaction conditions for achieving this transformation are well

12



¢an be prepared follow ng nmethods described in the literature. In practice,
and depending on the strategy chosen, the starting nateri %d&dblerib@lie only
two of the three protecting groups present. Either .PG w |l be absent to
al l ow t he o 01818 ne (or thiazolidine or oxazolidi ne) Ir espduGHov01H3s
" introduced, or PG or P& will be absent to allow the side chain to be

- el aborated. Scheme A illustrates the i-ntroduction of the pyrrol I di ne (or
t hi azolidjne or ox oI'di ne roup as,the first Step, in reparatlon of
t he conpo %Fﬁé %851?90 tspinclyide,safpasti ﬁnﬁHeag

, OH 1 PG'and Alikd cﬁ%fﬁﬁhates Nird the teafio® R GdliPattlydedby aher@bﬂ;)étmh@s&&ha@" 6a
8 9 Corrpounds 5A and 6A rres&ngd to 5 and 6 wth P& as a hydrogen atom

(i e, witisthylaming ondigEHamigoIigng) . The free carboxylic acid can be _
reacted with a pyrrolidi ne derivative 7 to give the anide 8 or 9. Reaction

condltlons for achieving.this transformt
The Feadbon ds epicted in Scheme A 15 ava:la%pa %or aIY\Bcombmatlons of R' and X'.

However, for the case where R' is a nitrile group, or where X' is a sulphinyl or sulphonyl
group, it may be advantageous fo modify the strategy as depicted in Schemes B and C.

| -Scheme;B
PENRS PGP PGL'?'RS PG ’
. |
. (izﬁz)n NH ’\r . (izﬂz).1 NH I!‘/x
: \{ R R® CONH, R*R* 0 CN
+ HN[_ 78 8B 10
7o 0
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26 Cctober 2004 WO 01/81304 PCT/ GBO1/ 01888 known in the literature.

Sui tabl e reagents include carbodiinm des, phosphorus reagents Ocengr zoky!
~chloroformates, and the reaction is usually catalysed by a tertiary am ne
-such as tri Mmy¥&EHaddne or di net hyl am nopyri di ne. The reacti onprdementeisssn
Schene A is available for all conbinations of R and X1. However, for the
- case where R is a nitrile group, or where X is a suiphinyl or suiphonyl

. group, it may be advantageous.to nodify the strat.egy as depicted in Schenes
B and C. SSechemexs P G. P& (~ Hz)n NH X? 8s 913 10 11 13 26 Cctober 2004
WD 01/ 81304 Scheme C 1 PG WPGZ N ( H2)n NH' X PgéGBOl/OlBBS P& ~NR

PG2 PG,
| . | NR® PG TNR® PGT §0)

. (C%Q B (CHz) NH Q
+ HNW) 7c g . 12
| o b | e

0

R

I . 0O B
_ 00 -, S _ |
v ?c: i(: | Ez)., NH rS/

g¢ 13

In Scheme B, the R' group is introduced as a primary amide and subsequently
transfonned into a nitrile by the action of a dehydrating agent such as trifluoroacetic
anhydride. In Scheme C, the X' group is introduced as a thioether and subsequently

~transformed iﬁto a suiphoxide (a=1) or sulphone (a=2) by the action of an oxidant such as
sodium periodate. The modification to the strategy afforded by Scheme C s not possible
if X? is a sulphur atom.

14



( H2)n NH k 12 9 13 In Schene B, the R group is introduced as a primary
am de and subsequently transformed into a nitrile by the agidQébePbo@
dehydrating agent such as trifluoroacetic anhydride. In Scheme C, the X
group is i woonsised as a thioether and subsequently transf geaRekoifidds 2

sul phox ide (a=1) or suiphone (a=2) by the action of an oxidant such as
sodi um periodate. The nodification to the strategy afforded by Scheme Cis
not possi Ie | f X2 is a sul phur atom 1426 October 2004 WD 01/ 81304 Schene
D HNR5 P 2)n NH z X\ 3 5D PG R3(CH2) gS2Cl R$(CH2)gC(=O) Cl 14
R8(CH2)g NR5 P& R8(CH2)g ,NRS X (9H2)n NH (9H2é)n Nﬂ) 15 P&G3 &3 &3

5 2 / ~
HNR® PG RB(CHz)qS.OZCl RCHNR pe”
(EHy), NH - (cl:::z)n NH
, .
"v(‘\;r "WO“PGS
R*R* O RPR® O
5D
14
] R8(CH,) C(=0)Cl
0 : )SL
RB(CHZ)q)kl}lR‘r‘ 11362 R (CH,); !ile _r;G2
(GHn NH (G N
X o) X 0
w(l\”’ ~pG® . %\ﬂ/ ~pG?
RPR® § R°R®
15 | | . 16

“In Scheme D, compound 5° is the diamino acid derivative 5 where the w-protecting group
is a hydrogen atom. The free amine group reacts readily with sulphony! chlorides, acyl
chlorides and thioacyl chlorides, usually in the presence of a tertiary amine, to produce
sulphonamfdes 14, amides 15 and thioamides 16 respecfively. The reagents are
generally either available ‘pos.'ir 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¥CHy),,
with the proviso that certain of the substituents contemplated for the phenyl and heteroary!
rings which are options for R® m'ay requife _protection.  Such substituents and the
appropriate protection will generally be obvious to those familiar with the art.
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In Scheme D, conpound 5 is the diam no acid derivative 5 where the
“ro-protecting group is a hydrogen atom The free am ne gr gDd@BELRH4

readi |y with sul phonyl chlorides, acyl chlorides and thioacyl chlorides,
usual ly in s¥Ropsseence of a tertiary amine, to produce - sul poarcawmdess 14,
am des 15 and thi oam des 16 respectively. The reagents are generally
either avail able 'per se, or can be prepared fromthe corresponding acids.
., The reactjgn of .schenme Dis generally applicable to all the variations of
t he group %@t g, wWth the proviso that certain of. the substituents
contenpl ated for theQOphenyl and heteroaryl rirfs which are options for,.R8

may requiregs ect ]Ion. Such substi tu‘g(qé and {the appropriate protection
“wi || generaﬁ @'@gﬁo Vi tpt hose fam I'Maf™\@t h nwe pet. PCT/ GBO1/ 01888 -
0~1 11P R8(CH2)gNR5 P CH2)n NH X2 -j O )2 Cct ober 2004 WO '
01/81304 Schene E s i 10 (CH2)n NH NRS _ X n CIO_,- NRS P& (
O

H2)n NH i 1 i X ~pG? | _ , ~pg?
| R o RE §
19 - 20
0 . _ _ . S _
5 e - )
CIJLI?IRE P H(ER) Eﬁ ﬁ Cl/u\NRs pG?
(GH,). NH - (rh v
2 0 X Ospg?
~PEd |
R R o)
17

0 - S
G . (<]
R’ ((i)Hz)n NH ' R ((EHz)n NH
X2 0 X2 0
%\n/ .\PGs . w \PG3
2 3

RO ' rR? R®
21 : T 2

Reagents: i) COCk; i) CSCly; ii) RYCH)OH; iv) ROR'NH; V) RY(CH)0COCK

vi) R¥%(CH,),OCSCI; vii) R°R'NCOCI; viif) R°R'NCSCI.

Scheme E illustrates the elaboration of 5° fo give carbamates and ureas, and their thio
analogues. When R® is other than a'hydrogen atom, compound 5° can be converted to
the corresponding carbamoyt chloride 17 or thiocarbamoyl chloride 18 by reaction with
phosgene or thiophosgene.  Other reagents are known in the art to be functionally
‘equivatent to these toxic reagenté and they may also be used. When Riis hydrogen, the
intermediate formed is an isocyanate or isothiocyanate, but.this behéi/es'fuhcti_onally‘as a_h
equivalent of the comesponding chloride. Intermediates_'l?_and 18 are not normally
isolated, but are treated directly with alcohols {o give carbamates 19 and thiqcarbamé’tes
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HNR5 PG2 ( H2)n NH x 1 ?CT/GBOL/01888 F, O PG3 NWP& (CH.)" NHQf * 3
GPG Pe3 H P 0 ~NNW@ R7 (GH2)n NH ) (2 R-N NR5 PQ  sBOc(Be)200hH X2

'-PG3 21 22 Reagents: i) COC6; ii) CSCl2i iii) RB(CH )gOH iv) R6R7NH, V)
Ra( CH2) gOOO® 01/813p4 - Ra( CH2) gOCSCl ; vi.i) RBR7NO0OI; viii) RERIMGBWT/018% hene
E illustrates the el aboration of '50 to give carbamates and ureas, and

their thio anal ogues. Wien R5 is other than a hydrogen atom conpound 5
can be COE(y er‘[‘reatment of these same intermediates with amines leads to the formation of ureas |
21 and thioureas 22. Aﬂematweiy, 5. may be reacted directly with a chloroformate or
chiorothioformate {o grve the carbamate or thiocarbamate, or, when neither RS nor R is
hydrogen, with a chloroformamide or chlorothloformamlde to give the urea or thiourea.
When R® or R’ is a hydrogen atom the chloroformamide or chlorothioformamide will tend to
be unstable, in which case the isocyanate (e.g. R°-NCO) or isothiocyanate {(e.g. R°-NCS)
is used. As discussed previously for Scheme D, cerfain substituents \mthln the
embodlments of R® may require appropnate protection.

Scheme F

24

Scheme F 1Ilustrates the elaboratlon of the side chain of the amino dicarboxylic acid series.
The o-deprotected acid 67 can be reacted under a vanety of conditions with an amine to
give amide 23. The condensation may be promoted by a dehydrating reagent such as a
carbodiimide or a phOSphorus reagent.. Altematively the acid may be converted into a
more reactive derivative, such as by treatment with oxalyl chloride or thiony! chloride to
give the correspond:ng acid chloride, which will react direclly with -an amine. The
thicamide 24 may be obtained by treating the amide 23 with Lawesson's reagent.

17



t he correspondi ng carbanoyl chloride 17 or thiocarbanoyl chloride 18 by

" reaction with phosgene or thiophosgene. Qther reagents ar eskaeusrdopa t he

art to be functionally equivalent to these toxic reagents and they may

al.so be. useWOW¥N30RS5 i s hydrogen, the internediate fornmed PST/&B01/01888

| socyanate or isothiocyanate, but this behaves functionally as an

equi val ent of the corresponding chloride. Internediates 17.and 18 are not
nornmal |y isolated, but are treated directl ith alcohols to giv

© car barat edVhen ghihg PR AR, e@%ow%&eaﬁwew PEVRANGETH 8 15Rved and the

./ PCT/ ' GBOL/ &Rt RAsoldte8 Andgtitiadf udiMfSendadiedhpiqgesedi ates with amines | eads

~to the formation of ureas 21 and thioureas 22. Alternatively, 50) may be
reacted directly with a chloroformate or- chlorothioformate to give the -

- car banmat e 1pEst GRS MRS ardfirth TRIstRGId i $He Biowigg, i linitindwdimgen, with a

chl or of ormam de.or chl orot hi oformami de to give the urea or thiourea. Wen

. R6or R7'is a hydrogen atom the chl orof ormam de or chl orot hi of ormari de w ||

tend to IcAmpiell e, in which case the isocyanate (e.g. R6-NCO or

~isothiocyanate (e.g. R6-NCS) is used. As discussed previously for Scheme

- D, certain substituents within the enbodinents of Re may require

~appropri atggHefiatiohson. Scheme F R6 7N /"OR&Z HO--O7 6 2°’NHR R PG
- R (CH2)n NH "~~ (CH2)" NH X2 :

The following abbreviations have been used.

- DMF N,N-Dimethyformanide
h Hour(s) ' '
hplc 'High pressure liquid chromatography
min Minute(s) ‘

pet. ether Petroleum ether fraction hoiling at 60-80°C : : .
PyBOP®  (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate.
PyBroP®  Bromotripyrrolidinophosphonium hexaﬂuorobhosphate

TFA Trifluoroacetic acid

. EXAMPLE1 - : , :
_ (28)-1-[N“’-(Pyrazinyl-zecarbonyI)-L-omithinyl]pyrrolidine-z-carbonitri!e
trifluoroacetate a

CN
HZN ' o)

" A. N-(2-Nitrobenzenesulphenyl)-L-proline __ |
.L-Proline (25g, 217mmal) was dissolved in 2M NaOH_ (110mL, 22(_)mmol) and dioxan
(i20mL). A solution of 2-nitrobenzenesulphenyl chloride (42g, 222mmol) in .dioxan
- - 18 S o



102 1 () s PG P& 23 R MO OWe (Lawesson's reagent) PG 24 Schene F

il lustrates the el aboration of the side chain of the am nozdlo;;@,bgoggml C

acid series. The o-deprotected acid 6F can be reacted under a variety of
condi t'i ons woto/seae4ani ne. to give am de 23. The condensat i opcaBiDeisss
pronoted by a dehydrating reagent such as a carbodiimde. or a phosphorus -
reagent. Alternatively the acid may be converted into a nore reactive

derlvatlve such a t reat t t.h h h

to give 60ty Wé%%é‘pﬂﬁgégﬁg sewmem%és%%{\l%@i% éjrﬁlr t I @Ff%/b@ﬁt h an
s o e A e ey O 8130 e, Bmm | o'i“? & uhen. al |
the groupBitared 8ffpethf EH&R?G'F%@@H@W Fiysied 8}6’3% P%DF 540 @pd te ?‘gﬁﬂ/e‘%g%ﬁd

Goror b Cneffacta! WA lalE doged, O bl “mmmm’gaﬁ'@@“‘mm{e e

ustr

exanpl es. WIS (£ 209514 \And g €1 X%h@ﬂkbﬂﬂ%‘@fﬁ@gg}nb?'ﬁﬁ‘%mﬁ%d Wi’i‘(rgg}ﬂlf’)gcgn

‘used. DM %%Qrﬁﬁé&%i@rsa@mﬁd@ asiN- uqmrr&tsénzapésmmﬂegm -pipesiipe (88, Hg,cmnmqmol

chr orfat 09288/3/

B. N-(Z-Nitrobenzenesulphenyl)-!_-proline succinimidyl ester _ _

‘N-(2-Nitrobenzenesuiphenyl}-L-proline (57.9g, 216mmol) was dissolved in CHCL/DMF

(9:1, 500mL). ' N-Hydroxysuccinimide (37.3g, 324mmol} and water-soluble carbodiimide
(51.8g, 260mmol) were added. After 18h at room temperature tﬁe 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 (Na,SQO,)} and evaporated in -

vacuo to give a yellow solid identified as. N-(2-nitrobenzenesulphenyl)-L-proline

| succinimidyl ester (78.9¢, 216mmol, 100%). |

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

N-(2-Nitrobenzenesulphenyl)-L-proline succinimidyl ester (78 5g, 21 5mmol) was dissolved
in dioxan {500mL). Ammonia (35%, 100mL) was added. .- After stiring at room .
temperature for 2h the reaction mixture was poured into water (700mL). The preéipitate
“was filtered off, washed with water (200ml), dried over P;Os and recrystallised from ethyl'
acetate/pet ether to give a yellow solid identified as I\#-(2~nitrobenz_enesulphenyl)-L-
prolinamide (49.6g, 185mmal, 86%). |

D. (23)~N—(2—Nltrobenzenesulphenyl)pyrrohdlne-z-carbomtnie _
N—(Z-N|trobenzenesulphenyl)—i_-prohnamide (49g, 183rnmol) was -dissclved in dry
THF(300mL). The solution was caoled to 0°C, triethylamine (36.7g, 367mmo) was added
followed by the slow addition of trifluoroacetic anhydride (779, 367mmol). The pH was
adjusted to pHS with triethylamine.. After 30min the reaction mixture was diluted with ethyl '
acetate (500mL), washed with water (1 x 200mL) and brine (1 x 200mL), dried (NazS0,)
and evaporated in vacuo to give an orange oil which was purified by flash chromatography
{eluant: 80% pet ether, 20% ethyl acetate) to give a yellow solid identified as (28)-N-(2-
nitrobenzenesulphenyl)pyrrolidine-2-carbonitdle (38.9g, 150mmol, 82%).
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mn Mnute(s) pet. ether Petroleumether fraction boiling at 60-80C

-PyBOP(r) (Benzotriazol-1 yloxy)tripyrrolidi nophosphoni um 28 October 2004

- hexaf | uorophosphate. PyBroP(r) Bronotripyrrolidi nophosphoni um

hexaf | uor opvog phsdses TFA Triffuoroacetic acid EXAMPLE | (2S) - 8CT/GBo1/01888
-[ ham - (Pyrazinyl -2-carbonyl )-L-ornrth inyl]. pyrroiid ine-2-carbonitri le

trifluoroacetate A N-(2 Ni t robenzenesul phenyl )-L-proline L-Proiine (25g,

21 7rmol di ssol 2M 20nmol d di |20m). A
it on 06 @ShPirBliaReEARROVARIPTHE (430 222mmmi) 1n \ aioxan 18
26 Gct obery %9—%2\4@&9%%3 ﬁgﬁggﬁ%@ﬁ@&zﬁﬁﬁﬂn}e wagsshgw yi48d'dmlb atwhbe

sanme tine as

anct | on riReclied ety shes Oy il HCVPisyem Sl cOERER) FES SRy By

~of f.. The pkhé}fzﬁéﬁoérhltéﬁuaé@tue@ﬁza%mheﬁixﬁ@em poikdd idtd dﬁahylaétﬁert(heoom)
sol ution was extracted With eth acetate

organi c exiheaceld wasehiltasat off. V‘(ﬂsg?Fl wathedielhy ?%&%99"%)1@“ ieﬁ@{g%i'sﬁgfmu,

‘dried (Nazrﬁ%%)ané‘lﬂﬁlatﬁﬁa&ﬁérai@ \iena\&ﬁiiféosélﬂ idehiiiedh Bis @) Perraidliries2-caphitdie ed
as N-(2 nitrobenzenesul pheni/ raline (58.1g, 217nmmol, 100%. B. N -

- (2- Ni t r obeltydepritaridg{28:98,) 142 ?ﬂ*'@Pﬁ: g‘éﬁ%ucm ni m dyl ester
N- (2- Ni t r obenzenesul phenyl ) L-proline (57.99, 216mmmol). Was di ssol ved I n

CH2Cl 2/ DVF  (9: 1, 500% Hydr oxysucci ni m de (37. 3g, 324mm||2yj§ .
vt er - sol UBl (BSpAdN{fle mlmqysart@gyl)f!@qunm L-ampQinyikn at room

i erhyl - ARrefne e ERbolIE ST | n was washed with water (4 x 200mL)
~and bri ne A{tertEykiycaiong BNT-Ka2Sd)-2 catbanyRdopmithiaei n(2.8tc ub4mpoli vwas
Lhcern m oppgEH (GRS W), (2 s SRR fas doBRENA dob, ReS)byificine-2-
N- ( 2-Nitr omnammwmnﬂd)a—(nzgr&hmnmmm PyBOP® (4.3g, 8.23mmol) were added, and
‘the pH adjusted to pH9 with triethylamine. ' After 18h at 0°C to room temperature the
_solvent was removed in vacuo and the residue was taken up in ethyl acetate (200mL).
This solution was washed with 0.3M KHSO, (2 x 50mL), sat. NaHCO; (2 x 50mL), water (2
X 50rnL) and brine (1 x 50mL), dried (NaZSO4) and evaporated in vacuo to give a yellow oil.
This was purified by flash chromatography (eluant: 80% ethyl acetate, 20% pet. ether) to
give a colourless oil idenfified as (25)-1 1-[N°-(tert-butyloxycarbonyl)-N"-(pyrazinyt-2-
' carbonyl)-L-omithinyljpyrrolidine-2-carbonitrile (2.98g, 7.16mmol, 97%).

G. (23)-1 ~[N‘°-(pyrazinyl-2-carbonyl)-L-o;-nithinyl]pyrrolidine-z-carbonitrile
trifluoroacetate
(23)-1-[Aﬁ-ten-sutyioxycarbonyw"-(pyuazinyl-z-carbonyl)-l.-omithinyr]pyrrolidine—z-,
carbonitrile (2.8g, 6.7mmol) was dissolved in trifluoroacetic acid (SmL). After 1h at room
temperature the solvent was removed in vacuo. The residue was purified by preparative
hplc (Vydac €18, 5 to 50% 0.1% TFAfacstonitrile into 0. 1% TFAfwater over 40min at
3mL/min) Fract;ons containing the product were lyophilised to give a colourless ol
identified as (25)-1- [!\P-(pyrazmyl-2—carbonyl)—L-omath:nyl]pyrrohdme—z-carbonrtnie
tnﬂuoroacetate (154, 3 4Bmmol 52%).

[M+H] =317.3
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washed with water (1 x 200pL)—and bri

N- (2- Ni'tr obenzenesul phenyl ) -L-proline succinimdyl ester (78.5g, 215nmmol)
was di ssolved in dioxan (500nmi). Amonia (35% 100nmL) was 2aduefer 2004f t er
stirring at . room tenperature for 2h the reaction mxture was poured into
wat er ( 700k o1/81364 preci pitate was filtered of f, washed W pATMNEH0SH1888
(200rri L), dried over P205 ‘and recrystalfsed from ethyl acetate/pet ether
to give a yellow solid identified as N-(2 nrtrobenzenesul phenyl ) - L-

. proli namhggﬂ&i%egg, 185mml, 86% . D.
(28) I\I—(2E zenesul phenyl )pyrrolidine 2-carbonitrile N
2- Ni b i
(2-Nitro ?(%ﬁ??%bﬁ#ﬁhﬂb—éarﬁéﬁ}l) ay@.aggﬁﬁ-?amaﬁ&&n&mbbnm triflusficuge i N

dry THF( 30 e solution was cool to OC, triethylamne (36.7g,
367mmol ) was added followed -bf the sl ow addition of trifluoroacetic " .
anhydride (77g, 367mml). The p adjusted to pHO with triethylam ne..
After 30m-n the reaction mpture wag diluted with ethyl acetate (500ni),
(1 x.20 dried (Na2S»4) and
whi ch\was/ purified by flash
etate) to give a yellow

evaporated in vacuo to givg an/brange O\l
“chromat ography (el uant: 80% pet ether, 20
.solid identified as (2S)-N-- (2-

‘ni trobenzenesul phenyl ) pyrrol i di ne-2-car ?_&@St ril

CN
(38.9g, 150mmol, 82% . 19
26 Oct ober 2004 WD 01181304' PCTI GBOL/ O |

:~(2S)-Pyrrolidine-2-carbonitrile hydrochlori de (2S)-N (2
"Ni trobenzenesul phenyl ) pyrrolidi ne-2-carbonitrile . (38.5g, 149mmol) was

di ssol vedAlL (N effert-Butylexyearb¢é@gp Nt {9-flabrdidgiinettyloxXycadmnyieodysiayl)-Lvwas sl owl y
added. Aft I 2h€ roomtenperature the reaction m xture was poured into
dicet hyl 8 OnL).. The solid was filtered off, washed with diethyl

ether ( 50ﬂﬁ(ﬁaﬂéﬁtﬂyiﬁ)@@éﬂ)ﬁhﬂ)—M%@—ﬂudr&Weﬂ’@ldi@ﬂ@bbdyl)alr.—lyjsin_ee(tSt;eno.ﬁmrmI)/Was_a ‘
uhi te SO lshrientd bhed, Bl AS) PHL L3NG Do SRR R0 L Srorésli° il 0
.Butyl oxyca# bmmul)) aN Ppaoa? |(myg 2. 8rditvio) wyirk-ddded] aid the(pH Eljusteri 10 pHS with
2 ear bonyTeH R, e T 4 PEEhaE eGSR vas crmeres Pty
Thi s sol uahd thermssidueoldiaken Oﬁi,ln E29) a@e)taﬁeqﬂaodmh)a Zrhecsoltstiomi was veshed with
hydrochl oplgfi i x%OmLf’m’{ NIh, P45yl P SO hha BRES Ay, N
dried (Na,S0O,) and evaporated in vacuo. The residue was purified by flash
chromatography (eluant: 2% methanal, 98% chlorofonm) to gzve a colourless oif identified
as (N-{fert butyloxycarbonyI)—N"—(Q—ﬂuorenylmethyioxycarbonyi)—l_-lysmyl)-L—prclmamlde
(4.05g, 7.2mmol, 67%). .

B. (28)-1-(N“‘-(tert—Butyloxycarbonyl)—l\r“’-(g-ﬂuorenylmethyloxycarbbnyl)—L-lysinyl)- _
pyrrolidine-2-carbonitrite '
(f\P—(tert—Butyloxycarbonyl)—l\P’-(Q-ﬂuoreny!methyloxycarbonyl)—L—lysmyl) L—prolmamide
(3.95g, 7.02mmol) was dissolved in dry THF (100mL). The solution was cooled to 0°C,
trieth{damihe {(1.49, 14mmol) was added fallowed by the slow addition of triflucroacetic
anhydride (2.979, 14.1mmol). The pH was adjusted to pH9 with triethylamine.  After
30min the reaction mixture was diluted with ethyl acetate (100mL), washed with water (1 x
SOmL) and brine (1 x 50mL.), dried (Na,SQ,) and evaporated in vacuo to give an orange
oil. The residue was purified by flash chromatography (eluant: 60% pet ether, 40% ethyl
acetate) to give a colourless oil identified as (2S)-1-(N*~(fert-butyloxycarbonyl)-N"-(9-
fluorenyimethyloxycarbonyl)-L-lysinyl)pyrrolidine-2-carbonitrile (3.3g, 6.11mmoal, 87%)
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the pH adjusted to pHO with triethylamne. ' After 18h at 0C to room
“tenperature the solvent was renoved in vacuo and the resi ds@©cwbsr d0aken up
. in ethyl acetate (200nL). This solution was washed with 0.3M KHSO4 (2 x
50nL), sat. wabl@#304{ 2 x 50nL), water (2 x 501L) and brine ( RCY GBI TbIsss

dried (Na2SO4) and evaporated in vacuo to give a yellow oil. This was
purified by flash chromat ography (el uant 80% et hyl acetate, 20% pet. ether)
.to give a colourless oil identified as

(2S) - 1- [ NQ.f{28)-1 Wﬂj{ﬂew@uialdxynﬂbpnwm-lygnﬂmehdme-z-carbon|tr|le

CaL POy ) RTINS G ALBR i ool o PhraiBfe S

~trifluor Oéﬂcﬁmbﬁtrﬂéﬁ 19,15. Fﬂcﬂ:‘ib])-\irﬁ tlsBdei ax JEBT (80m).- ABiethylamine (20mL) was

v MRV S R e AT L, e

t enper at Ungad herrified \Aﬁﬁtﬂamsctfr@ﬁﬁmgthmy (Ehearto Qo%e:htomfndu,e 7o anethandli 886 by

. preparative hplc dac CCl18 il.e int
: 'FIJ'FAIpwat er B%tbyg S a9"’e ; gd‘lﬁ?"gﬁ ‘{cﬁ?n @8%%@"5@8’8’&8&”&%’3 g
. l'yophilis .ﬁ@ﬁfr&@:ﬁeﬁ@a%n&ﬂéﬁ esé; 5.03ambi, Boey). as

(2S)-1-] AP- (pyr azi nyl - 2-carbonyl ) -L-om t hi nyI]pyrroI|d| ne-2-carbonitrile

trifluoroacetate (1.5g, 3.48nmmol, 529% . [MH + = 317.3 20 26 Cctober 2004

- WO 01/813 P8 ~NP-{pyrazinyl-2-carbonyl)-L-lysinyl)pyrrolidine-
e e

- (29)-1-[ N -carbonyl)-L-Tysinyl ] pyrrolidine-2-carbonitrile
‘trrfluoroa‘keamlf!}% (N-(tent Butyl oxycarbonyl)-A m (9

T A P Ropiaeatde, o, g3ime)
' (5g, 10. 7rwnﬂ)d1mhreddlrsﬁ'ﬂz%ml\ﬂﬁ (@I—QC?QmL}mOrﬁ!P é‘ﬁhé"%@?’@ltﬁoﬁ %@%@6#@6 to
- 0C L- prp_{,%g}gﬁgcg%ég%,g%g% qydﬂgtﬁg(mlg) PEShBYRECRlclar- ORI carafffike! (7o),

added, and triet am ne at OC to
room t enpet.38mmel) h%pslazmenarb\mdicr enidv ¢4Bmg, \ﬁhgﬁlﬁ'm&naﬂ‘ﬂ h@eﬂym (Ragg,

t aken up. 'd‘egﬁ%ﬁ) ARRL AR P roorhEmpaldtire e s&ﬁ&t%ﬁ@ﬁlo\ﬁé& # vacuo and
the residue was taken up in ethyl acetate (70mL). = This 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,S0,) 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 ol identified
as (28)—1-(N“—(ten‘-butyloxycarbonyl)~N°‘-(pyrazinyl—2~carbonyl)—L-Iysinyl)pyrrolidine—2—
carbonitrile (124mg, 0.29mmol, 93%). ' '

" E. (25)-1-[N“’-(Pyrazinyl'-z-carbonyl)—L-lysinyl]pyrrd!idineé-barbonitrile

trifluoroacetate -

{2S5)-1 —(N“‘-(tert—Butyloxycarbonyl)-N"-(pyrazunyl—2—carb0nyl)—L—!ysmyl)pyrrohdme-z-
carbonitrile (110mg, 0.26mmol) was dissolved in trifluoroacetic acid (5mL). After 1h at
room temperature the solvent was removed in vacuo. The residue was purifi ed by
preparative hple (Vydac C18, 5 to 50% 0.1% TFAfacetonitrile into 0.1% TFA/water over
40min at 3mL/min). Fractions containing the product were lyophilised to give a colourless
oil identified as = (2S)-1{N°~(pyrazinyl-2-carbonyl)}-L-lysinyljpyrrolidine-2-carbonitrile
trifluoroacetate (66mQ)

[M+H]" = 331.1



0.3M KHSO4 (2 x 50m), sat. NaHCO3 (2 x 50ni), water (2 x 50mL) and brine
(I x 50m), dried (Na2SO4) and evaporated in vacuo. The regidligcla®

purified by flash chromatography (el uant 2% et hanol , 98% chl oroforr’r) to
give a col gyplegmeseri | identified as

(11! -(tert-butyl oxycarbonyl)-11f--(9-fl uorenyl rret hyI oxycar Bgﬁﬁﬁoyﬂlﬁsysi nyl
)-L.-prolinanmide (4.05g, 7.2mmol, 67%. B.

(29)-1-(ff-(tert-Butyl oxycarbonyl)-N-(9
i | uor enyl ycar bonyl)-L-lysinyl)- . pyrrol i'di ne-2-carboniitriie

(dl - P st 1. ‘
(tent - But%R(g-)?y Az’ir ggﬁ?ﬁ Tyllﬁ-wr(bgnfyln it sn ;y urre'aﬁo"c(l)lgflcar rg?]:;/tr)lle "‘T"&"s'f’ﬁ‘y’ L pro
| i'nam de - (3.95g, 7.02mmol) wa.di ssol ved in dry THE (100nL). The sol ution

was cooled to OC, triethylan-n 49, 14mmol) was added fol I owed by the
sl ow addition of trifluoroageti hydrlde(2 97 14.1 nmmol ). The pH was

adjusted to pHO with triet ' 30m reacti on m xture was
diluted with ethyl acetate 1004 .) was ed V\nth%/at r (1 x 50nm) and brine
0.
(el

(1 x 501L), dried (Na2SO4) evapor at e va give an orange oil.
The residue was purified by flash chromat og fgnt: 60% pet ether,
40% et hyl- acetate) to give a col ourl essI3 ntifred, -as

" (2S)-1- (AF .- (terf-butyl-oxycarbonyl)-Nm (92 (6

- fiuorenyl nmet hyl oxycar bonyl ) - L- IyS|nyI)pyrroI|d|ne 2-carbonitrile (3.3g,
6.11 mmol, 87% 21 26 COctober 2004 WO 01/81304 PCT/ GBOl/01888 C.
(2S)-1- (mv {AR)3-{tBnBuitploygearbonyl)thidzdlidiierdHchrbaxaniideli ne- 2- carbonitrile
(25)-1-(

ot vl oxy CQPBORYP T BRI ET bR S ny PR (GRARFAAIIN | YRR

2-car boni dissdieed 3n1GH.EL 7/DMIF ) (9hs 180mbpl vedra rthis HEol(@ M) . 00 etdsy laddedie
20m) wa dde fter, 2h .a er e e din

Vacuo, Tty @erirn2olsgbis Rie P40 FRRNG i wplT s Rty 3

chl or of or esm:'z’ﬁﬂ)rrehftemuh at 6% ammoniah{E5%i50e)L) masgddeda AftaroiBhlab §8C b Foom

identifie

ol - tert | o - . .
| ysinyl)p r%gl-ﬁé@éérﬁd‘}‘ﬁ Fﬁtﬁt‘%"egx’x 5 98% %émrfa?'d%%%a? tB‘Fen up in ethyl
f) |282I %e( lw&gaier(geﬁni.y: gh?gahjuonzna)aw&sh(eﬂwtbﬂ W IKHS @alebo i) satyNahiGOs pyrr
i di ne- 2 | - 1~ . . :
Crart - ur (oL oo e b R AR ine f i 09y, ciss(Na:SQ9 apd pgpprated in
0. 31mol )vammsto@mymw oih T2 CesidueDives pQrifisd tHCish chitonatbdraphy (eblaot:i28m at
0C was adﬁ\%ﬂ\anol 98% chloroform) fo give a coloutless oil identified as (4R)-3-(fert-

butyloxycarbonyl)thiazolidine-4-carboxarnide (8.9g, 38.4mmol, 71%).

' B. {4R)-Thiazolidine-4-carboxamide hydrochloride
(4S)-3-(tert—Butyloxycarb6hyl)thiazolidine—4—éarboxamide_(8.69, 37.1mmal) was dissolved
in 4M HCIIdioxan (50mL). After 1h at room temperature the solvent was evapérated in
vacuo to give a white solid identifi ed as (4R)- thlazohdlne—tl-carboxamlde hydrochloride
'(e_zg, 36.8mmol, 99%).

‘ C (4R)-3-[N"‘-(tert-Buty!oxycarbonyl)-N“‘-(g-ﬂuorenylmethyloxycarbonyl)-L-lysmyl]—
“thiazol |dme-4»-carhoxamlde : : _
N“-(tert—Bmyloxycarbonyl)~hf°—(9—ﬂuorenylmethyloxycarbonyl)—L—lyS|ne (5g, 10. Tmmol) was
a dissolved in CHCL (100mL). This solution was cooled to 0°C, (4R)}thiazolidine-4-~
carboxamide hydrochloride (1.78g, 11.7mmol) and PyBOP® (6.7g, 12.8mmoal)y were added,
and the pH was adjusted to pH9 with triethylamine. After 18h at 0°C to room temperature
the solvent was removed in vacuo and the residue was taken up in ethyl abetate (200mL).

The solution was washed with 0.3M KHSO, (2 x 50mL), sat. NaHCO; {2 x 50mL.), water (2
23



1-hydroxybenzotriazol e hydrate (84ng, 0.62mml),. water-soluble
carbodrimde (76ng, 0.38mml), 2 pyrazinecar boxyl I c acid (2638mbef208p Mol )
and triethylamne (65ng, O0.65mmopl). After 18 h at 0OC to roomtenperature
the sol vent wesi1sswpved in vacuo and the residue was taken @@T)dho%f%h
acetate (70mL). . This solution was washed with 0.3M KHS04 (2 x 20nL

sat. NaHCO3 (2 x 20nmL), water. (2 x 20nL) and brine (1 x 20nL), drled
(Na2SO4) and evaporated in vacuo tO@?I ve a yellow oil. The residue was

purified by5pmésand biindifex SrElpHYeq R) arvd svapaEated i7 vagug tagivt d¥elay oil.o
give a col é‘ﬁ'ﬁgile%% egﬁﬁéﬁ' y‘ﬂ%%h cﬁﬁ)n‘ %&Eﬁﬂ( teifant: tzﬁ’)ﬁtmeth?ol 98% chloroform)

but yl oxycar razin car bon ySi ng | ne- 2-
carbonitritee g(vgzangoloma;gnqﬂ)udermﬂeg asE(4R)-3—[!\P—(tert~ utyloxycarbonyl)—r\!”—(g-ﬂuorenyl—

- (29)-1-[ N\ I bomit ri |
§ y ]2 | UOL oaé"ge? a@%&%y@yﬁfﬁ@ﬁ}gr %azbl’ch?(@eiﬂ%lﬂ&éﬁﬁxfe% (oH g2 b eyt ril e
But yl oxycar bonyl ) - W(pyrazi nyl - 2- car bonyl } - L- | ysi nyl ) pyrrol i di ne- 2-
7 bomi 11 . e : ,
iyt Br AR SR it Ban B AR SR s amb e R B VR
~The resi duﬁ:m@cﬂldm-u-fcaeﬂmﬁmleprepar ative hplc (Vydac Cl8, 5 to 50%0.1%
TFAl t t % TF 40
cont ai ni ngUHS B SRR ERETRHI - Sacr T s LAy azotine-
'(gg)nt |1f |[ ﬁd‘qf’(%@rboxarmdel (2279, 4. Emmol) was dlSSOl\led |n dry 'll'ch—'i (100mL). 'Il;he s?Ium:lan was
r - razi - car on 5|n 0| ne-2-carbqnitrile :
trifluor oaﬁ%‘ﬁ%‘i P P% thylaming K" 2-‘9-3 "l‘ob qu fgdition of
;- PCT/ GBO J%ﬁoﬁ%ﬁy&ndé@ﬁ@ﬁ[%méﬂw [fH’iNas adjusted to pHS thh tnethylamlne
~ 2-carbonyl ) - L4ysi ny hi azol | di.ne-4-carhoni#rjie triflu ?‘Fb %(g\IA{h
(4R) - 3- (t efftes 'E"gﬂlfb&s‘?cﬁ‘raﬁﬁ?meHTeaE’BFl%FWQ Witk & a?i’-e ashed wi
- (4R) - 3- (t eqhteByi W C)aérhpﬁmié {1k SoAIL), ddrieer (NagSOh and e\ﬁip@fﬂt@ﬂ in vacuo. The
(12.5g, 54. 1mml ) was

d hi
sol ution afesHeNas %H!@%‘a 4 by %a\?/@mfég?%mvﬁ?‘a% é‘?ﬁﬁﬂt S&@%ﬁ’ %‘§V‘t I %%P)
and. Wat er ?i% UbkSlosftish afitishtfed (a%3([4ﬁga-[t SR Ooh)ylox%é:ﬁbnﬂ)-meé-ﬂ&ﬁe@mmw

.(35% was added. After 18h
. oxycarbonyl)—L—lysmyl]thlazolld:ne—4—carbonrtn!e (2.14g, 3.81mmol, 82%).

E. (4R)-3-[N“—(tert—Butyloxycarbonyl)-L-Iysinyl]ﬂliazdlidine~4~carbonitrile
(4R)—S—[N“—(tert~8uty[oxycarbonfl}‘f\f’-(g—ﬂuorenylmethy!ocharbonyl)—L—lysinyl]thiazoiidin_e—

- 4-carbonitrile (1.9g, 3.4mmol) was dissolved in THF (40mL). Diethylamine (10mlL) was
added. After 2h at room temperature the solvent was removed i vacuo. The residue
was purified by flash’ chromatography (eluant: 90% chloroform, 7% methanol, 3%
triethylamine) to give é" colourless oil identified as (AR)-3-IN"{feri-butyloxycarbonyl)-L-
lysinyfjthiazolidine-4-carbonitrile (863mg, 2.5mmol, 75%).

F.(4R)-3- [N“-(tert-Butyloxycarbonyl)-N“’-(pyraz:nyl-z-carbonyl)-L-lysmyl]thlazolldme-
4-carbomtrlle
(4R)-3-[N°‘—(terf-8utyloxycarbony!)—L—lysrnyl]thlazoild|n&4—carbonrtnte (1 GOmg, 0.29mmol)"
was dissolved in CH.Cl> (20mL). To this solution at 0°C 2—pyrazmec_arboxyl|c acid (43mg,
0.35mmol) and PyBOP® (170mg. 0.33mmol) were added and the pH was adjusted to pH9
with triethylamine. - Afier 18 h at 0°C to room femperature the solvent was removed in.
vacuo and the reSIdue was taken up in ethyl acetate (70mL). The solution was washed
‘with 0.3M KHSO; (2x 20mL), sat. NaHCO; (2 x 20mL), water (2 x 20mt) and brine (1x
20mL), dried (Na,SO,) and evaporated in vacuo. The residue was purified by flash

‘chromatography (eluant 2% methanol, 98% chloroform) to give a colouress oil identified
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tenperature the solvent was renoved in vacua and the resi due was taken up
in ethyl acetate (500nm): The solution was washed with O.

GOm), sat. NaHCO3 (2 x 100m:), water (2 x 100m) and brlne (1 X 10 |L)
dried (Na2S@dpi1mredsevaporated in vacuo to give a yellow oi berkigifogssdue
was purified by flash chromatography. (eluant: 2% nethanol, 98% chI orof orm
to give a colourless oil identified as (4R)-3-(tert- : '
but yl oxycar bonyl ) t hi azol i di ne- 4- car boxani de (8.9g, 38.4nmml, 71%. B. ;
(4R) - Thi aa®l i dij4e)-3 N aftérbraigiorecartyay D NTHoyadiayi-2-8xrbenylHetpsinyljthiazolidine-4-

But yl oxycar | az | ar boxam de . (8.6g, 37.1 mmol) was

di ssol ved*® rB @Kﬁ@%ﬁ @%ﬁ "Pgé%@ Af ter h at roomtenperature the

sol vent was evaporated in vacuo to give a white soli'd identified as

Ejg ghl[ azoﬂéﬁf 4 C?%'gi;) gnwﬁ?pysi Olgggn?( |azoh<d?r¥eg-4-ca|6bonme 9%. C
i uorenylﬂm@%mr bonyl )-L-lysinylj- thiazolidi ne- 4- car boxani de W (ter#

But yl oxycar bonyl ) ftuorenyl nmet hyl gxycar bon 5 | 0. 7nmmol )
w0 0 SGINioth B oER O TS B s e BB

4R) - t hi Sirife 14lonfg5‘ ab =06l 95 tstRiordacé®Y acid Y syo! hﬂéﬂ{h
(PyB)CP( I) %%bb f & AR vvereljjagged and ;t eO(p-)H \/vasa(z;Igl 3sted to pHI o
#ive bas

wi th. triefe gﬁrm@featum tt@? sglentawa® cemeved Bhveeier 4@ rreS'd%éﬂ%soP

- removed | e %Be 8ad @%de%%% b%'?«?ﬁF%ce{bnﬁﬁI@%to@WﬁTieAM%&Qrﬂvbr
The sol uti oh was wash A (2 50nmL), sat NaHCO3 X. 50n1_)

wat er (2 Q@'ﬂlﬂ@téﬂﬂd’ﬁ@) Monwmmmébeprﬁ@mm@jﬂmdsesl t%GWE)acé’Ffﬂ‘ B7% ne
(1 x SOy qiddifled Naé’ssoﬂ(xnﬁg.?%w%@ 8%t sL s.ﬁﬁnw&dﬁqem&éewhmé

The resi due was purified by nmat ogr a el uant: 2% et hanol, 98%
chi or of or fluorpaceieted5amgbl our | ess oi | identi fi ed as (4R -3-[N

(tent-butyl oxycarbonyl)-N - (9 fluorenyl -

‘met hyl oxycar bonyl )-L-l1ysinyl)thiazolidine-4- car boxam de (2.81g, 4.8mml,

449% . D. M- S3ERA (tent
Bustyl oxycar bonyl ) -1P-(9-fl uorenyl mef i hyl oxycarbonyl-)-L-1ysinyl]- th i azo
I di ne4d4-carbon.tri le (4R -3-(N -(toff
But yl oxycarbonyl ) - N- (9-f uor enyl met hyl oxycar bonyl - L- | ysinyl t hi azol i di ne-
4- car boxapidfdi € 49. 4. 7mmol ) was-dissolved in dry THE (100mL). The
solution was—
{2S8)-1-IN"~{ Pyndy!-3-methyl)-L-glutammyl}pyrrol:dme-z-carbonrtnle dihydrochloride

qu(q

A. (28)-1-[N—(tert-Butylokycarbonyl) O'”-methyl—L—glutémyl]pyrrolidine-z-carbonitrile
N-{tert-Butyloxycarbonyi)- O‘“—methyi~L—glutam|c acid (1.0g, 3.83mmol) was dissolved in

; CHzclz /DMF {9:1; 20mlL). To this solution at 0°C were added 1-hydroxybenzotnazole
hydrate (788mg, 5.84mmol), water-soluble carbodiimide (877mg, 4.38mmol), (2S)-
pyrrolidine-2-carbonitrile hydrochioride (609mg, 4.6mmol) and triethylamine (65mg,
0.65mmol). After 18h at 0°C to room tempera‘ture the solvent was removed in vacuo and
the residue was taken up in ethyl acetate {70mL), this solution was washed w1th 0.3M
KHSO4 {2 x 20mL), sat. NaHCO;; (2 x 20mL.), water (2 x 20mL) and brine (1 x 20mL) dried

" (Na;S0,) and evaporated in vacuo. The resu:lue was punﬁed by flash chromatography
(eluant 50% ethyl acetate, 50% pet. ether) to glve a brown oil identified as (2S)-1-[N-{tert-
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cooled to OC, triethylamne (1.4g, 10Omol) was added foll owed by the slow
addition of trifluoroacetic anhydride (2.0g, 9.5mvl). Theégktohas20@d] ust ed
to pHO with triethylanmine. After 30m n the reaction nmixture was dil uted
with ethyl s@basBo{ 100nL), washed with water (1 x 50rrL) angchideigoists X
50m.), dried (Na2SO4) and evaporated in vacuo. The residue was purified by
fl ash chromat ography (el uant: 60% pet et her, 40% ethyl acetate) to give a
.colourless oil identified as (4R)-3-[iV - (tort but yl oxycar bonyl )-N- (9

f 1 uor enyi roetyhyptycatongprOBangthyl-L-giutapiwipyrolidingbtadionigilel - c 299019, t r plaéﬂ(fml:Mg,
‘3. 81mmol ﬁt{‘f E. (4R -3-[N-(tent

Butyloxyc nyl)-L-1ysinyl]thiazolidine-4-carbon trite _

(4R)- 3-[N - (terttButyl oxycarbonyl)-N (9-fl uorenyl net hyl oxycar bonyl)-L-lysin

b azold dh8es S BORIL L LS Stﬂﬁ @'gﬁﬁﬁ%ﬁ“@t‘eﬁ’%%% offgdn e

sol vent asr-ei[om(teem foRgdabonif)eO* luﬂmayi}wrroldrm2mm‘dnma (250mg,

gf%?tcgﬂ%tfﬂwéeé%‘%%‘%%vﬁ%%ﬁ ot t\Lt% AT R ok LRSS

LZE ') ng' ][}\Irﬁd(ﬂéel dAfé@‘ ﬂﬂaﬁ@b%hiﬁetétﬁe(tﬁ@éﬁlﬂentﬂmml ? oveafiﬁ/c)/acd'a and the restdue "
tart-Butyi gxycar r - 2-car ytithia

. zol i di ne- “@%@kﬁ%ﬁﬂ’ﬂlqtéy @Eﬁ;jat%ﬁ(iﬂﬂ‘)(téﬁg %ﬁ?ﬁ'o‘ff %&’Pﬁ%‘@%’fh L1IM KR!

. lcu)gz Ic 232@( t2 g%ml \hT;QtetﬂEz ﬁzom?_ptand biind'@ X 2QANY driéd (3%53016) and\@mporatsbinwadud to

" o this solutiagn i necar bo |

O Bemmol ) SR PBeEss ol gRgied H53nmh B RS oAtV AT 2

- to pHY  Widahhorditfileq b0 Bemmol ABYr 18 h at 0C to room tenperature the

. solvent was renoved in. vacua and the residue was taken up in ethyl

acetate (70nlL). The sol ution was washed with 0.3M KHSO4 (2 x 20mL), sat.
NaHCOB (2 ¢ (2848 uéll?o c%ﬂfﬂﬁylﬁ@(d?hﬂ?ﬁ&ﬁﬁethgl)l miyilpgrrREREO1)
_and evapor at ed in vacuo he “r esi due. was purlfled ash chromat ogr aphy
(el uant, Rcaonials 98% chl oroforrr) to give a col ourless oil identified

- 24 26 Cet C(E %ﬂQfe ibkepSdh ﬁﬁﬂm@sz-carbomtnle {(30mg, 0.093mmol)
(4R) - 34N - tent but yl oxycar bonyt) Ita a2| n bonyld) 4!'? I%al %fj th
i azol i di néﬂaﬁdlé%ﬁl nt GilyCSp 1 16mbk nrfe ths, '°“(§t0 was added 1

- (4R)-3-] N%én%tnaéblew;ra%té whag). Yearhrbl, 5W£t¥ff-§6luﬁlé Qattsbdigidé- @amBO0HOSMmeI),
* 3-(aminomethyl)pyridine (11mg, 0.1mmol) and triethylamine(20mg, 0.2mmol). After 18h
at 0°C to room temperature {He 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 20mk), sat.
NaHCO; (2 x 20mi), water (2 x 20mL) and brine (1 x 20mL)}, dried (Na;S04) and
evaporated in vacuo te give a yellow ol  The residue was purified by flash
chromatography {(eluant:'5% methano, 97% chloroform) o give a colouriess oil identified -
as (23)—1-[N"-(terf—butyloxycarbonyl)-N‘”—(pYridyl—3—methyl)-t_-glutaminyl]pyrroﬁdine-z-

- carbornitrile (16.6rmg, 0.04mmol, 44%). ' ‘

D. .(ZS)-'I-[N"’-(nyidyl_-3-methyl)-l__-glutaminyl]pyrrolidine-z-cafboniﬁile
dihydrochloride | . :

(28)—1 [I\F—(tert—Butytoxycarbonyi}—N"—(pyndyl-S-methyt)-L-glutammyl]pyrrohdme«Z—
carbonitrile (17mg 0.04mmol) was dissolved in 4M HCl/dioxan (5mL). After th at room
temperature the -solvent was rémoved in vacuo to give a white solid identified as (2S)~1-
[N~ pyridyl-3-methyi)}-L-glutaminyflpyrrolidine-2-carbonitrile  dihydrochioride (17mg,
0.04mmol, 100%)

iM+H] = 316.2
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t.rifluoroacetate :

"(4R) - 3-[ W (tert-Butyl oxycarbonyl)-AP- (pyrazi nyl - 2- car bonyl )26lGdiabet 2004) t hi az
olidine-4- carbonitrile (110ng, 0.26nmol) was dissolved in trifluoroacetic
acid (5nl) wabiersod h at roomtenperature the solvent was pefRMRd0igls
‘vacuo. The residue was purified by preparative hplc (Vydac C18, 5 to 50%
0. 1% TFAl acetonitrile into 0.1% TFAl water over 40m n at 3nm n). Fractions
contai ning the product were |yophilised to give a colourless oil
identified as

{4R) - 3-[ NO- ( pyr azi nyl - 2- car bonyl ) - L- Iy5| nyI]th| azoti di ne- 4 carbonitrile

trifluoroacetate (57ny). [IVH—|]* = 349. 1 EXAMPLE 4
(2S)-1- [I\Eﬁﬂﬂﬂk&é% mathyl) L- gl utam nyl)pyrrolldl ne 2-carbonitrile

di hydroch} § h :
(25)-1-[ N ? ﬂgy"é\zwf %)?fé%? y-o)rm&urjr%ll]%rroltdm? mfé"r?f? ?%%/tﬁeol I di ne- 2-car boni
trile N (tert Butyloxycarbo N On nethyl -L-glutaric acid (1.0g, 3.83mmol)
-was dissolved in CH2Cl 2 | (9MT; m.). To this solution at 0C were
added 1- hydroxybenzotri azol &, _hydrate (788ng, 5.84mmol.), water-sol uble

car bodnni de (877ngy, 4. 38mol ¥—(25)- rol i di ne-2~carbonitrile
hydrochl ori de (609ng, 4.6mmol) and tH etlyl ami ne{(65hy, 0.65mmol). After
"18h at 0C to roomtenperature the sol vent s re d in vacuo and the
resi due was taken up in ethyl acetate (70m) s solution was washed wi'th
0.3M KHSO4 (2 x 20nL), sat. NaHCO3 (2 x ter (2 x 20m) and brine
(1 x20nL), dried (Na2SOQ4) and evaporat n va@ua The residue was
purified by flash chromatography. (eluant: 50%ethyl acetate, 50% pet

et:her) to give a brovvn oiI identified as (2S)-1-[N-(tert 25.26 Cctober 2004

WO 01/ 813R41 onyl)-N*-{tert-butytoxycarbonyl)-L-ornithin rrofidine
but yl oxycar bonyjy% O net hyI yg)l ut Sarryl pﬁré},l di ney% car bonlyPWI e (290ny,

~ 0. 86mmal , C‘c‘(rbg)sd)iNT ﬁBrt—butyloxycarbonyi)-L@mlﬂ'une (5.49g, 15mmol} was

(test-Buty F y&PrEO%@Lm thggfi’l_ P"d"r%e‘tﬁlfc@éi&ﬁi?\'ta‘t'b% (W) ﬁHdEHJ

(fert-Butyloxycar utanygpyrrolidine-2-carbonitri
(250nT, @hvdmmbe)nzm@zolgl bmtaed‘é Bﬁg,d i28sanol), Swater-salwble; earbodintigelr Gdage

(1.1 m, e 1afhiof anttridiny leRAAB (AUBRRY, 2bHinfol. N ArRPHERS: VA
‘renoved i n vac ab% ﬁh n‘?ﬁﬂoﬁ | '@Ehyfa k ) .
' 0°C to room temperature the so[vent was removed in vacuo and the residue was taken up
in ethyl acetate (200mL). The solution was washed with 0.3M KHSO,4 (2 x 50mt.), sat.
- NaHCO; (2 x 50mL), water (2 x 50mL) and brine (1 x 50mlL); -dried {Na,SO,) and

evaporated in vacuo. The residue was purified by flash chromatography (eluant: 90%

ethyl acetate, 10% pet ether) to give a coloudess oil identified as 1A
(benzyIoxycarbonyi)-l\f“‘-(t_ert—butyloxycarbonyl)-L-or'nithinyﬂpYnolidine (5.15g, 12.3mmol,
: 82%). |

B. 1-[N“-(ted-Butonxycarbonyl)-L—omlthlnyl]pyrrohdme .
1-IN“-(Benzyloxycarbonyl)-N"~(fert- butyloxycamonyl)—l_-ormthmyl]pyrrohdine (2.15g,
5.13mmol) was dissolved in methanol (BOmL). This solution was hydrogenated over 10%
Pd/C (400mg). After 2h the catalyst was filiered off and washed with methanol (SOmL)
" The combined.filirates were evaporated in vacuo to give an off white solid identified as 1-
[N“-(tert—butyloxycarbonyl}-L—ormthmyi]pyrrolidme (1. 35g, 4, 74mmol, 94%).

C. 1-[N*-(tert-Butyloxycarbonyl}-N"-{pyrazinyl-2-carbonyl)-L-ornithinyi]pyrrolidine |
1-[N"'-(te.'t-B'utyloxycarbonyl)-L@mithinyl]pyrrolidine (100mg, 0.35mmol) was dissclved in
CH.Cl, (20mL). ~ To this solution at 0°C were added PyBroP® (195mg, 0.4mmol), 2-
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-was taken up in ethyl acetate.(70r). This solution was washed with I M
KHSO4 (2 x° 20mL), water (2 x 20nL) and brine (1 x 20nl), dre@dobeNaGISOA)
and evaporated in vacuo to give a colourless oil-identified as

(2S) - 1- [ N- (t¥Ot01813091 oxycar bonyl ) - L- gl ut anyi ) pyrrol i di ne- 2- carpeRitoisss
(200ng, 0.61 mml, 83%. C (29-1-[N-(fert

I 1 3utyl oxycar bonyl ) - Nm (pyrii dyI 3-met hyl ) -L-gl ut am nyl | pyrrol I di ne-
~2-carbonitrile (2S)-1-[N

- (f er f - But y| pwgzinetarbgpiylic ac:gl(ﬁﬂragrw ﬂmmd)canddnﬁbyianm bi&ﬂmg. AiQrameiB0rfter 18h

\%agggddelj) 1- fh gr%;(@ambﬁeén ri azoi é‘%ygr E{sg}e%'ﬂé@ %:u %ntdh]hé ré&mgﬁdﬁggg%eb
“carbodi i nm dep (rzgthylgace@atemldl ) The Solutml wequ WhuQ;BMd(P@S@nﬁ%erﬂnh)nﬂa)
and triet hyhgﬁbﬁg(@o%o&a)zmﬂiér ﬁ lg)lgnd ine? ﬁ 26:?:2%‘& a{n

e ere ate

-sol vent was reno I'n va Ua and ue was
« (70nL) _ - Theewplomted in wasuaas fibel mmme Wasmuriﬁ&)by(ﬂask: mmmptomhy (emm:c&%( 2 .

X 20nL), wate . ( I X ) ( n _
evapor at ed Wﬁ{r\?&ébagf‘g j‘@g&?ﬁm@ €I S%[& WP@ %38 \I;%%ﬁﬁn% % d[%“);tert-
flash chr.opgtyiogy mﬁbhyOQWwfaznl}%—@bbﬁﬂpL-oaﬁ%@nbﬁmﬁmn) (BOmgj Vven.a5mmol,

. colourl ess O'J identified as

- (29)-1- [N:( &hi- but yl oxycar bonyf }- W (pyri dyl - 3- met hyI) L-gl utam nyopyrrol i d
I ne- 2- carboniitiile (16.6ng, 0.04mmol, 4% D.

. (25)-"1-[111- WI dyl - 3-net hyl ) -L-gl utamn rrolidine-2-carbonitrile
- di hydr ochi oPi Wg;myl—%ﬁarbwgrlf-omrthmy yrro idine trifluoroacetate

oo bom v PR OO i A e, oy

“1h at room 028 aﬁ@lsscme IGJ%HCVWQEGHQMM Alter/idenid at om tﬁ@ﬂ&@tﬁtﬁt@e
solid identg rified b tive hplc (Vydac C18,
[W (pyridyl %ne“ﬁ% uvtag?r? n;/ﬁhf[%-?/??%?wgs Rlé 2e car oﬁlara W? pic (Vydac

" di hydr ochl ab rlfdéﬂ 010' Fﬁlagqtnnfbile Int® 094 T[:quter aveg AOMIN a6 3mb/nup). o Rctims 4.
- WO 01181304 8
1- [W(Pyra2| ny @%%é@%ﬁ?% 5 13088 pess o s aterape IV

{pyrazinyl-2-carbonyl)- L-omlthmyl]pyrrolldlne tnﬂuoroacetate (51mg).

M+H]J* = 292.1

EXANMPLE 6
~[N“~(Pyrazinyl-2-carbonyl}-L-ornithinyljthiazolidine trifluoroacetate

A 3- [N“-(fert—Butyloxycarbony|)~N“’ (Q-ﬂuorenylmethyloxycarbonyl) l.-
ormthlnyl]thlazolldme . e G
AF—(tert-Butytoxycarbonyl)-N”—(Q-ﬁuorenylmethyloxycarbonyl) L-omrthxne (2 73g,” Smmol)
was dissolved in CH,Cl, /DMF (9:1, 100mL) To this solution at 0°C were added
-hydroxybenzotriazole hydrate (1.53g, 10mmol), water-soluble carbodiimide (1.34g,
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0. A 1-[ 1Vr-(Benzyl oxycar bonyl ) - N=

(tent-butyl oxycarbonyl)-L-ornithi nyQyffolidine AP-(Benzyl®sebaiam )-N

. -(tent butyl oxycarbonyl)-L-ornithine (5.49g, 15nmmol) was dissolved in
CH2Cl 2 / DVFwWO®1/4130300nL) .- To this solution at 0C was added periyshiiggdaenzot

i azol e hydrate (3.37g, 22mmoo, water-sol uble carbodiinide (3.46g, 18mmol),

pyrrolidine (1.28g, 18mmol) and triethylam ne (200ng, 20mmol). After 18h at

OC to roomtenperature the solvent was renmoved in vacuo.and the residue was

t aken up 7mmeal), Hyibzolidimedd eag,ztammgul) anth ériethylaminer(80mgs 8maxlje dAlign 18hGatINC

somy; - i R ten@Blye RV s ToRdod in WG arkiind (el wADEE D C X
by f | ash ethybemetaty d0omL).el craetsomb%wm wsh%ttmthtﬂaanﬂlﬂ%@at(.? efhat), stah
botyt ony e NRIOT T2 OapmE A Y65 A8t e paREDEA DXKET, HRLY ol 5. ekt
B.1-[N -(Maporaedymmegpab Ar bﬁhqlre)s;dueowgas |p|u1hf ied bylfiapbrnhocbmatognap?r:y (eluant: 75%

1-[N - (B : -N - A i.)-L:ornith

o pvre B R o Gl BB SRS R L e et <
sol uti.on [dXyeErBeRIRAeD-MEREn kﬁ&ﬁxyzBﬁfcﬁrﬁcﬁmrmam:tpﬁﬁmma%Idtdee cat g gsg, was

filtered of f and washed wi th nethanol (501L). The conbined. filtrates were
evapor at ed-35mRalcBbAl-o give an off white solid identified as 1- .

[ W (tertbutyl oxycarbonyl)-L-omthi nyI ] pyrrol i dine (1. 359, 4. 74mol , 94% .
C.1-[N-(tent-Butyl oxycarbonyl) N -

pyl - 2- car &aﬁy[mi %vakvw&ﬁ;hqrwprhremramﬂ]th@szime

Hinsiah e ——
(195ny, - 0(Hik5wI3-13mmel wEs dissobisdiin 208tanitis (20rg)30DistararcberfoLEwRes added.
B DecanlPS e RS ATIBli ol S\ LR Tl G )

was removed I n vacuo and
the resi d@enﬁm‘ebst #ashrehramatgrapinh (sluant 05 ehlpmidm. 7% methasl Bloetilemirsdhed

\tl)mrlt Eeo( fwi%é( Egﬂgr | eg%‘}%@?d a%apor&wg}g’;w Q@ﬂ“éé m%ﬂ'ﬁ%ﬁ'@é\?\gs

purified. b@GGrﬁngastﬁmtnnolnﬁ&%graphy (eluant: 3%

C. 3-{N“-(iert—Butyloxycarbonyl)-Nﬁ‘;(pyrazinyluz-carbbnyl)-L—ornithinyl]thiazolidine
3-[N*(tert-Butyloxycarbonyl}-L-omithinyljthiazolidine {80mg, 0.27mmol) was dissolved in
CHCL (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 to room temperature the solvent was removed in vacuo and the residue was taken
up in ethyl acetate (7OmL). The solution was washed with 0.3M KHSO, (2 x 20mL) sat.
NaHCO; (2 x 20mL), water (2 x 20mL) .and brine (1 x 20mL), died (Na,SO,) and
evaporated in vacuo. The residue was purified by flash chromatography (eluant: 3%
methanol, 97% chioroform) tor give a sticky white solid identified as 3-[N*(tert-
butylbxycarbonyi)—l\f“’—’(pyrazinyi—2—carbonyl)—L—omithiny¥]thiazolidihe (45mg, 0.11mmol,
41%).

D. 3-[N"’—(Pyrazmyl-2—carbonyl)-L-omlthmyI]tmazohdme trifluoroacetate

3—[AF—(terf-Butyloxycarbonyl}-Af“—(pyraanyl—Z—carbonyl}L—omxthlnyl]thiazohdme (45mg,
0.11mmol) was dissolved i in 4M HCl/dioxan (1 OrmL). After 45min at room iemperature the
-solvent was removed in vacuo.. The residue was purified by preparatlve hplc (Vydac C18,
5 to 50% 0.1% TFAfacetonitrile into 0.1% TFA/Mwater over 40min at 3mUrmn) Fractions
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- met hanol , 97% chl oroforn) to <give a sticky white solid identified as

C1-1AP-(t ert 26 October 2004
“but yl oxycarbonyl ) -W (pyr nyl - 2-car bonyI )-L-oni.thinyl]pyrrolidine-(90ng,
0. 25mmol., G8&psi3041 -1 | I f' - (Pyrazi nyl - 2- carbonyl ) - L- or ni t hi rpg,@¥615Qkdsdi N€

trifluoroacetate 1-]

-(terf-Butyl oxycarbonyl) - Ar-(pyra2| nyl - 2- car bonyl ) - L- oni t hi nyI ] pyrrolidine -
(90ng, 0.23nmol) was dissolved in.4M HCVdi oxan (15nL). After 45m n at room
t enper at urearttimngstbievprddumasvelrenmallsed toagive Fheciowisdueil \dentified iabi B{NDY
- preparativ L c ac 9 to .50% % TFAl a trile into-0.1%

TFAl wat er @‘y& b%\'%g%ﬁnygirﬁrﬂﬁﬂﬂwﬁ'ﬁ?ﬁcg{ﬂ%#gﬂu%gﬁegﬁﬁ??1)3“9)1e product were
-lyophilised to give a colourless oil identified as 1-[!11"- .
(pyrazi nyl Ni Ear %B@él )-L-omithinyl]pyrrolidihe trifluoroacetate (51 ng).

[ MtH] + 292[ 6 3-[ N-(Pyrazinyl -2-carbony| )-L-om'thi nyl ]t hi azol i di ne
trifluoroacetate N A 3-[iv=

~(feat-Butyl oxycarbonyl)-Ar-(9-fluorenyl net hyI oxycar bonyl )-L- orniith i
-~ nygthiazolid ine N (tent :

: Butyl oxycapXANMPLE ¥V (9. 4l.uor eny[ net hyl oxycar bonyl) L-om t hi ne (2 730,

6nmol ) I n, CH2C| 2 utlon at dC
ere hddedSTISHASRDIRRIR PRty s e ey B gg 2 Camiprie t oA RL o
carbodiimde (1.34g, 28 26 COct oberpp2004 WO 01/81304 PCT/ GBOL1/ 01888 7nmol ), -

t hi azol i di ne (1.28g, 18mmmpl) aud_{ri ethyl am ne (80ng, 8mmmol). After 18h at
.0C to roomtenperature the sol vent was renoved in vacuo and the residue

“was taken up in ethyl acetate (1 . The sgkutN.on was washed with 0.3M

KHSO4' (2 x 25mL), sat. NaHCO3 (2'x m.), ter /(2 x 25nmL) and brine (1 x
- 25nL), dried (Na2SO4) and evaporated 1 n Yyacugh e residue was purified by
fl ash chromat ography (eluant: 75% et hyl ate, @ppo'pet. ether) to give

“a. white solid identified as 3-[N (tergy- :

~ butyl oxycar bonyl ) N (9- #1 uor enyl met hyl pXycar bgnyl ) - L-ornithinyl ] t hi azol.idin

e (2 559, ’
Al (28)-1 -[S-(Acetylam|nomethyl)—N-(tert-butyloxycarbonyl)-l_.-cystemyl]pyrrohdme-z-
carbonifrile ‘
S-(Acetylaminomethyl)-N-(ferf-butyloxycarbonyl)-l-cysteine  (660mg, 2.26mmol) was
dissolved in CH.CL; (30mL). To this solution at 0°C were added (2S)-pyrrolidine-2-
Acarbdnitn‘le hydrochloride (250mg, 1.88mmol) and PyBCP@ (1.3g, 2.49mmoal), and the pH
adjusted to pHg with triethylamine. Aifter 18h at 0°C to room temperature the solvent was
removed in vacuo and the residue was taken up in ethyl aéetate_ (150ml.). The solution

" was washed with 0.3M KHSO;4 (2 x 30mL), sat. NaHCOQj; (2 x 30mL), water (2 x 30mL) and

| brine (1 x 30rﬁL), dried (Na»S0,) and evaporated i iracuo. The residue was purified by
flash chromatography (eluant: 75% ethyl acetate, 25% pet. ether) to give a colouriess oil
identified as . (2Sr1 -{S—(acety!ammomethyl)—N (tert-butyloxycarbonyl}-L-cysteinyi]-
yrrohdme—z-carbomtnle (650mg, 1.76mmol, 78%).

- B. (23)-1-[S-(Acetyiammomethyl}-L-cystelnyl]pyrrohdme-z-carbomtrde

— trifluoroacetate
‘ (2S)-1 -{S—(Ace_ty!aminométhyl)—l\_!—(tert~butyloxycarbdnyl)-{_-cysteihyi]pyrroiidine—2-
carbonitrile (610mg, 1.65mmol) was dissolved in triflucroacetic acid (30mL). After 1h at
foom temperature the solvent was removed in vacuo fo give a colourless oil identified as
(23)~1-[S-(acetylaminomemyl)_-L-cy‘stginyl]pjrrolidine—Z—carbonitﬁle  trifluoroacetate
{620mg, 1.61mmol, 98%).
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4.85mmvol, 81% B. 3-[N -(tert-Bertyl oxycarbonyl)-L-ornithinyl]thiazolidine
3-[N -(tent Butyl oxycerbonyl yAr-(9 ' 26 October 2004
fl uor enyi met hyl oxycar bonyl.) -L-om t hi nyl ]t hi azofdine (1.15g, 2.13mpl) was
di ssol ved woavaBonitrile (20n). Diethylam ne (5nL) was adgetigpofbises
90m n at roomtenperature the solvent was renoved in vacua and the residue
was purified by flash chromat ography (eluant, 90% chl orof orm 7% net hanol

3%triethylamne) to give a pale yellow oil identified as
3-[ W (tent-butyl oxycarbonyl)-L-omthinyl]thiazolidine (530ng, 1.67mol,
-78% . C. ey )

9 - 4 ]N'—'--271.0b . . . : - . : . .
-(tert-Butyloxycarbonyl)-Pr-(ipyrazinyl -2-carbonyl)-L-omthinyl3thiazolidir
e 3-[N (tent-Butyloxycarbonyl)-L-om hinyljthiazolidine (80ng; 0.27mmol)
was dissolved in CH2CI2 (20nmL). To this solution at 0C were added

Py Br oP( rg 5 14628, 0.3mmol ), 2-pyrazinecarboxylic acid (37ng, O. 3mol ) and
“triethyl B ng, 0.9mmol ). ‘After 18h at OC to roomtenperature the

sol vent. i ~ [9S) ' ' : acetate
L o e R A S T Ao A Sl ke e L Lok g A
x 20m), carositcietriflungpasetated brine (1 x-20mL), dried (Na2SO4) and -
evaporated in vacuo. The residue s purified by flash chromat ography.
(eluant 3% nethanol, 97% chlorgform to give a sticky white solid
identified as 3-(N (tert ‘

‘but yl oxycar bonyl ) - Nm ( pyr azi nyl -;Qa;er bonyl ) - I t hi nyl ]thiazolidine
. (45nyg; 0. 11mcl, 41% . D. H
3-1 N'- (Pyrazi nyl - 2- carbonyl ) - L- or ni t%l | jthN lidine trifluoroacetate
(45ny, | CN PR
~3-[N'-(tent-Butyl oxycarbonyl ) -Ar-( pyﬂéé nyl\2-carbonyl }-L-om t hi nyl ]t hi azol
i dine 0.11mmol) was di ssolved in 4M Hel'/ di o%hn (10nL). After 45min at room

‘tenperature the solvent was renoved in vacuo.. The residue was purified by
preparative hplc (Vydac C18, 5 to 50% 0.1% TFAl acetonitrile into 0.1%

TFAf wat eA. (B8)#1 -_ﬂﬂ'm}-m_'-(a@c&ylaminﬁameﬁrmi@eﬂk{te?ﬂb&@@mﬂmnymmm 01/ 81304
ol i denfraReEeyBpKORameR BRI Y o) ST o thi nyl)  hi azol 1 dime.
trifluor &e(&eé@lamin(ndrﬁa’tyl){D-N-(tert-butquxycarbonyI)peniciIiamine (720mg, 2.25mmol) was
| “dissolved in CHxCl> (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 1o pH9 with triethylamine. After 18h af 0°C to roam temperaturé the solvent was
removed in vacuo and the residue was taken up in ethyl écetate (150md). The solution
- was washed with 0.3M KHSO, (2 x 30mL), sat. NaHCOs (2 x 30mL), water (2 x 30mL) and
. brine (1 x 30mL), dried (Na;SO,) and evaporated in vacuo. The residue was purified by
flash chromatography (eluant: 75% ethyl éoetate,- 25% pet.' ether) to give a caolourless oil
 identified as (23)-1—{(2‘R)-3'-(acety|aminomethylthip)—Z'—(ten‘-bqtylox'ycarbonylamino)'-S'—
methylbutanoyljpyrrolidine-2-carbonitrile (742mg, 1 .86fnmol, 83%).

B. (25)1 -[(2'R)-3'-(Acetylaminomethylthio)-2'-a:’nino-3'-méthylbutanoyl]pyrrolidine-2-
carbonitrile trifluoroacetate _ : ‘
(28)—1“-[(2'R)~3‘-A(Acetylaminomethylthio)—z'—(tert—butyloxycarbonyiamino)— "-methyl-
butanoyljpyrrolidine-2-carbonitrile (710mg, 1.78mimol) was dissolved in trifluoroacetic acid
(30mL).  After 1h at room temperature the solvent was removed in vacuo to give a
“colourless oil identified as (2S)}-1-{(2'R)-3'(acetylaminomethylthio}-2-amine-3-methyl-
butanoyl]pyrrolidine-2-carbonitrile trifluoroacetate (560mg; 1.36mmol, 76%).
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" [MrH { = 310.0 EXAMPLE 7 (2S)-1-[S- (Acetyl ami nonet hyl)
.L-cysteinyUpyrrolidine 2-carbonitrile trifluoroacetate O 2tockbéfods .
(28) 1-[ S-(Acetyl am nonmet hyl ) - N-(tert-butyl oxycarbonyl)-L-cysteinyl]pyrrol |
di ne '2- car beabLUsINe S PCT/GB01/01888
(Acetyl am nonet hyi)-N-(tert- butyI oxycar bonyl )-L-cystei ne (660ng, 2.26mmovl)
~was dissolved in CH2A 2 (30nL). To this solutioh at 0C were added
(2S)-pyrrolidinpe- 2 carbonitril e hydrochl oride (250nmg, 1.89mml) and PyBOP
(1.3g, 2. 4848 ¥2%8d the pH adjusted to pHO with triethylanine. After 18h
at 0OC to roomtenperature the solvent was renoved in vacua and the residue
was taken up in ethyl acetate (150nL).  The solution _was washed with 0.3M
KHSO4- (2 x 30ni), sat. NaHCGB. (2 x 30ni), water (2 X 30m) and brine (1 x
30nm), drlgﬁAMW) and evaporated in vacuo. The reS| due was .purified by
fl-ash chr omat ogr aphy (Iel uant: 75% et h¥ acetate, 25% et herlznto give a
. col ourl ess{2<§)11—w’darﬁh pragyrigyl-3-carbonyl)-L-ornithinyljpyrrolidi ine-2-carbonitil :
(29)-1-] S~ﬁ,ﬂ§ﬁ)t, onet hyl ) - N-(fert but yl oxycar bonyl ) - L- cysteinyi]-
pyrrolidine-2-carbonfrile (650ng, 1.76mmol, 78% . B.
(2S)-1-[ S (Acetyl ami nonet hyl cystejnyl] pyrrol I di ne-2-carbonitrile:
trifluoroacetate (25)-1-[S |_apknomot hyl ) -] V- (fett .
- but yl oxycar bonyl ) - L- cyst ei nyj rolNdine-2 carbonitrile (610rrg, 1. 65mmol )
[ [ [ [ lh at roomtenperature
oil identified as
e-2-carbonitrile .
r 2004 WO 01/ 81304

(2S)-1-[S (acetyl am horret hyl } - L- cyst ei nyt
. trifluoroacetate (620ng, 1.61 rrm)l 98%) _
[ I\/H—I] } 271.0 PCT/ GBOL/ 01888

A. {(25)1 -(N“-(tert-Butyloxyc':a_rbonyl)—L—omi&yl)pyrrolidine-z-carbonih'ile
(2S)-1-(\"-(terf-Butyloxycarbonyl)-L-omithyl)pymolidine-2-carbonitrile was prepared by the
method described for the Iysine derivative in Example 2. -

B. {28)-1 -(N“—(tert-ButyloxycarbonyI)-N“‘-(z-chloropyﬂdyl-3-carbonyl)-L-om|thyl)-
- -pyrrolidine-2-carbonitrile : .

- (25)-1 —(N“-(tert—Buty[oxycarbonyl)—L—omithyl)pyno!idiné—Z—carbonitrile (80mg, 0.26mmol)
Was dissolved in CH:Cl; (20mL). To this solution was added 2-chlorojayridine—3£arbonyl
chloride (55mg, 0.32mmol) and the "pH adjusted to pH9 with triethylamine. - After 18h at

‘ -robm temperature the sbivent was removed in vacuo and the residue was taken up in ethyl
acetate (70mL). The solution was washed with 0.3M KHSO, (2 x 20fnL), sat. NaHCO; (2
X 20mL), water (2 x 20mL) and brine (1 x 20mL), dried (N2;S04) and evaporated in vacuo.

" The residue was purified by flash chrorriatpgraphy (eluant: 95% ethyl ‘acetate, 5% pet.
ether) to give a colourdess oil identified as (28)-1-{(N"{tert-butyloxycarbonyl)}-N"-(2-

_ ‘é:hloropyridyl-&carbonyl)—b_omiihyi)pyrro]idine-z-carbonﬁriie (60mg, 0.14mmol,.53%)..

C. (28)1 -[N“’-(Z-Chloropyndyl-?'-carbonyl} L-omrthmyl]pyrrolldme-z-carbonltnle
- trifluoroacetate
'(28)—'1-{N"‘-(tert-Butyloxyf_:arbonyi)-)\t“—(z-chioropyridyl—S—carbonyl)—mei_thinyl]pyrrolidine—Z—
" carbonitrile (60mg, 0.14mmdl) was dissolved in trifluorocacetic acid (5mbL). After 1h at
* - room temperature the solvent was femoved in vacuo. The residue was purified by

32



EXAMPLE 8 S

(29)-1-[(2' R -3" =(Acetyl am nonet hyl t hi 0)-2' - am no- 3' - net hylsbgicepeyichpyr rol i
dine 2- carbonitrile trifluoroacetate A

(-2S) - 1- [ ( 2'viy 0Bs130Acet yl am nonet hyl t hio)-2 - (tert-butyi oxycpéﬁ@wi,aﬁlsyo) 3'
- met hyl but anoyl'] pyrrolid ine-2-carboniitrile S-(Acetyl am nonethyl)-
(tert-butyl oxycarbonyi)peniciliamne (720ng, 2.25mmol) was dissol ved I n
CH2Cl 2 (30mL). To this solution at. OC were added (2S)-pyrrolidine-2- '
car boni t r;g,é@rawj;r RSB (eyd=deC {8 Htm50%. (Dmelamtdnmmqﬂ% JGA eateponet ) |

Cermer ot ol AkSBbRYEh Flasiort e e el Serg bpRhinsedllp Bie bkl S0RTT
X

in ethyl ;a&fked eaél ’D-WDTb_thwaépyhu m—cabﬁsnw\)as-baﬂhwqﬂsyrﬂhcﬁm-l&mrﬁiﬁle(
.30nk), sat. NaHCO3 (2 30rrL) water (2 x 30nL) and brine (1 x 30ni),

-dried (Néﬂ@@ﬂ?acﬂﬂie rated in vacua. The residue was purified by flash
chromat ography (eluant: 75% ethyl acetate; 25%pet. ether) to give a

col ourl ess oil identified as :

- (2S) -1 - [ (MR- 385Q.dcet yl ani nonet hyt t hi 0) - 2' - (tent - but yl oxycar bonyl ani no) - 3'
- met hyl but anoyl j pyrrolidine-2-carbonitrile (742ng, 1.86mol, 83% . B.
(29)-1-[(2' R -3 -(Acetyl ami none' t hyl t hi 0) -2' - am no-3' - net hyl but anoyl ] pyrrol
i di ne-2- carbonitrile trifluoroacetate : '

(29 - 1- [ (ExAdnpBE-foAcet y1 am nonet hyl thio)-2'-(tert :
but yl oxycarponyT am no) - met hyl - but anoyl&ﬂe_rrol | di 8 onitrile
(710ng, 1 mmmomreﬂy&@aamwhhﬂmﬂuw B9k CB"%BN ‘3. After 1 h
at roomtenperature the solv was - rem)ved in va'cuo to give a colourless
oil identified as 7\ 0
© (29)-1-[(2' R -3 -(acetyl am Yonet hi 0) - 2' - ami no- 3' - net hyl -

but anoyl ] pyrrolidi ne-2-car bdN#¥( i ri f uor oacet (560ny, 1. 36mm| 769 .
31 26 Cctober 2004- WO 01/ 81304 C&Ol 01888 [ NtH] ¥ = 299.1 EXAVPLE O .
(2S)-1-[?W (2-Chl.oropyridyl -3-cafbonyl ) - m t hiqyl pyrrolidine-2-carbonitri
1e trifluoroacetate A
(2S)-1-(N - (Pert-Butyl oxycarbonyl) - L- onith Y) p
(2S)-1-(N- (terf Buty[oxycarbonyl)-L-onH
- prepared by t he

rolidine-2-carbonitrile
|) pygolidine-2-carbonitrile was

A1 (N“—(te:t—Butyioxycarbonyl)-N“’-(z-chIoropyndyl-3-carbonyl)-L-omrthyl)—-
. pyrrolidine ' : ,
1-(N(tert- Butyloxycarbonyl)-l.—omlthyl)pyrrohdlne (20mg, 0.069mmol) was dissolved in
CH.Ch (5mL). To this solufion was added 2—ch!oropyndme~3—carbonyl chloride {14mg,
0.076mmol) and the pH adjusted fo pH9 with triethylamine. After 1h at room temperature
the solvent was removed in vacuo and the residue was taken up in ethyl acetate (70mL).
The solution was washed with 0.3M KHSO, (2 x 20mL), sat. NaHCO; (2 x 20mL), water (2
x 20mL) and brine (1 x 20mL), dried (Na,S0,) and evaporated in vacuo. The residue was
. purified by flash chromatography (efuant. 10% methanol, 90% dichloromethane) to give a
‘colouress oil identified as 1-(N’-(tert-butyloxycarbonyl)—N.‘"—(Z-chlbropyridyI~3~carbonyl)—L—
* omithyl)pyrrolidine (19mg, 0.045mmoal, 63%).

-

B. 1-[N‘“-{Z-Chloropyridyl-3-carbonyl)-l_-omiminyl]pyrrolidine hydt:'ochl-oride

14 I\F—(terf—Butyioxycarbonyl)—!\r“'-(zﬁchloropyridyl—3—carbohyl)'—L—omithiriyl]pyrrolidiqe. (19mg;~
'0.045mmol) was dissolved in 4M-HCl/dioxan (10mL) After 45min at room temperature
the solvent was removed in vacuo to give a white solid identified as 1—{1\!“’-(2—chloropyr:dyi—
3—carbonyl}-L-om1thmyI]pyrrohdme hydrochlonde (15mg).
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-pyrrolidine-2- carbonitrile
tritluoroacetic acid (5nl).

- 01181304 PCT/ GB01/ 01888 preparative hplc _
"TFA/ acetonitrile into 0.1% TFA water over 40¥]
‘containing the product were |yophilised tci_lgN ve

et hod described for the lysine derivative in Exanple 2. B.
(28)-1-(N--(Pert-Butyl oxycarbon.yl)-tP-(2-chloropyri dyI 3- carduntubigt ook - omth

yl) - pyrroI|d|ne 2-carbonitrile

(2S)-1- (N - (Wewnis3But yl oxycar bonyo-L-om t hy[) pyrrolidi ne- 2- c3cqatkdiioidd
(80ngy, O 26mmwl) was dissolved in CH2Cl 2 (20m.): To this solution was
added 2-chl oropyri di ne-3-carbonyl chloride (55ng, 0.32mmol) and the --pH
adj usted to pHO with triethylam ne. After 18h at roomtenperature the
solvent was renoved in vacua and the residue was taken up in ethyl acetate

- (70m). Th U was washed with 0.3M KHSO4 (2 x 20nL), sat. NaHCO3 (2
X% 20nt), V\g@ﬁ_ﬁ ?lzgq .
evapor at.ed in vacua. The residue was purified by fl ash chronat ogr aphy
“(eluant 95l o ethyl acetate, 5% pet. ether) to give a colourless oil '

X 20mL) and brine (1 x 20nL)., dried (Na2SO4) and

identified as (2S)-1-(N -(tert-butyl oxycarbonyl)-W - (2--

- chl or opyr | B¥AMPLERbony! ) - L- oni t hyl ) pyrrol i di ne- 2- carbonltnle (60rrg

0. 14mol ,

e E i’@%ﬁﬁ!?"SBVH“’H‘ﬁ“’%“’(?QP’B& g EERIP INOPI e 2- car boni

tri[e frifluoroacetate . -(2Sy=

9r| dyl - 3-carbonyl)-L--omithi nyl )
4mmol) was dissolved in
roomte ature the sol vent was
d by 32\26 {ctober 2004 WO

5 to 50% 0. 1%
t 3mMImn). Fractions .
white solid identified

-(tent-Butyl oxycarbonyl ) - Nr-

-renoved in vacua. The residue

as. O
(28) 1-[ N-(2-chl oropyridyl - 3-car bonyl )-L-om thinyl]pyl TQ i di ne-2-carbonitri

1e trifluoroacetate (52ng). [MtH } = 350.1 EXAMPLE 10 1-[IP

2- Ch ! - ‘
'(A @ N:)r?P)eq ﬂ%ﬁé@t@ar gﬁfﬁo)@aydzl%ﬂigf%%@ﬁé3%@3{'%%?])&% glr it hyl ) -

pyrrolidi nﬁ“&zc{lwlﬁ ent - But yl oxycar bonyl )-L-om thyl ) pyrrolidine (20ny,
0. 069l )3%—(1‘9&Wl&@gaﬂbﬁnyl)-bomrthyl)thiazolidme (136mg, 0.45mmol) was dissolved in

CH,CL (10mL). To this solution was added 2-chloropyridine-3-carbonyl chloride (88rng,
.0.5mmol) and the pH adjusted to pH9 with triethylamine. - After 1h at room temperature
the solvent was removed in vacuo and the residue was taken up in ethyl acetate (70mL). -
The solution was washed with 0.3M KHSO, (2 x éGmL), sat. NaHCO; (2 x 20mL), v&aterA(z '
x 20rnL) and brine (1 x 20mL), dried (Na,S0,4) and evaporated in vacuo. The residue was
purified by flash chromatcgraphy (eluant: 1.5% methanol, 98.5% dichloromethane) to give _
a colouriess oil identified as 3—(M—(te:t—butyloxycarbonyl)—N"‘-(Z—chloropyndyl 3-carbonyl)—
‘L-omlthyl)thlazohdlne (30mg, 0 OBBmmol 15%).

B 3;[N”-(Z-Chloropyric!yl-:i-carbonyl}-L-dmithinyl]thiazolidiné hydrochloride _
3~[N°‘-(tert—Butyloxycarbonyl)—l\!“’-(z-thoropyridyi—3—carbon§(l)-l;—omifhinyl]thiazolidine
(30mg, 0.068mmal) was dissolved in 4M HClVdioxan (10mL).  After 45min at room

- temperature the solvent was removeci in vacuo t6 give a white solid identified as 1-{N"-(2-
chlbropyridy!—S—carbonyl)-l_-omitﬁiriyl]thiazolidine hydrochloride (25mg).

[M+H]" = 342.1 ' : _ R

34



CH2C12 (5nmL). To this solution was added 2-chl oropyri di ne- 3-car bonyl

chloride (14ny, 0.076mmol) and the pH'adjusted to pHO wi t lp6tddieiehydoam ne.

After 1 h at roomtenperature the solvent was renoved in vacuo and the

r-esi due wasvoaketsoup in ethyl acetate (70r1L). The sol uti onppaspogsizes Wt h

‘0. 3M KHSO4 (2 x 20nL), sat. NaHCG3 (2 x 20mL), water (2 x 20ni) and brine

(1 x 20m.), dried (Na2SO4) and evaporated in vacuo. The residue was

purified by flash chromat ography (el uant 10% met hanol, 90% d| chl or onet hane)

to give a_*&ﬁﬂ-&ﬁ’-l%ss oil identified as 1-(11F-(tent

?lftg yl OX%Cg@g D[sl-a; %igf,’ ?ca@lbérﬁb%@thﬂl-@s@ﬁbﬁﬁ%&hdmemérbuhmrrol i dine
ng,

B. 1-[ 1w - rifl "G’iP%‘F%S‘?rl dyI 3- car bonyl ) - L- omi t hi nyl j pyrrolidi ne _hydrochl or i de

~1-[AF (tert-Butyi oxycarbonyl)-111 -(2

chl or opyddyl - 3- car bonyl ) =L- omi t hi nyUpyrroI Idi ne., (1: 9ng, 0. 045mol ) was

di ssol ved i n 4M HA | di oxan ¢ ) _ After 45mn at roomtenperature the

sol vent was 'renopved in vaoya t «gi ve a white solid identified as _

- 1-[N -(2-chloropyridyl- 3-cathgnyl)-L-om thinyl]pyrrolidine hydrochloride

(\15ng): - 33 26 Cctober 2004 WO 0Y/ 84304 PCT/ (GB011088S [MrH + = 325.1

EXAVPLE 17 3-[ Nm (2- Chl or opyri dyt™=8- car bonyl ) -L-ornithinyl]thiazolidine

‘hydrochloride A 3-(N-(fert -
But yl oxycar bonyl ) - W (2-chl or opyri - 3Acarbonyk) - Lyorni thyl)- thiazolidine
3-(Af -(teri-Butyl oxycarbonyl)-L-0ohithy$ i az | ne (136ng, 0.45mmmol) was

" dissolved in CH2C12 (1 om). To this solu ded
2-chl oropyri di ne- 3-carbonyl chloride (8 Smm and the pH adj usted
tog pH9 with triethylamne. - After 1h at2 oomOerrperature t he sol vent was

renoved in vacuo .and the' residue was taken up in ethyl acetate (70mlL),
The solution was washed with 0.3M KHSO4 (2 x 20ni), sat. NaHCG8 (2 x 20ni),

water (2 A. SQBbthquiyd:mbmyl(nbtlxyljmqtért bdtyled.caNaatd)-cysteimy apor at ed in

vacuo. Ry g D6 o, TR SR SSR by ekale Yol

3- (N (t er 6.1t mwmaﬂiylamme} (Nag Z&)ﬂrhmnt)pgere dissel8ed &r DURY(iomL). After 18

5T (2 e byt ERub i o rbh Mt 40 sl wih sio] sessete f109mb),

3-[W(t enWaamq/wmmM KHB{.,) set NeHCO;, water and brine, dried (NaZSO4) and evaporated.

( 2-chlor oYL Iréjéf u %l Qy ﬁsﬂ%‘&n&&bulabny @9&&@59/9 chioroform, 4% methanol,
1% acetic ac;d) yleldmg a colourless oil identified as. S-(benzyloxycarbonyimethyf)-N-(tert- ' _
butyloxycarbony{)-L-cysteiné (5.29, 14.1mmol, 89%).

B. (25)-1- [S-(Benzyloxycarbonylmethyl)—N-(ted—butyloxycarbonyl)-L-cystemyl]—

" pyrrolidine-2-carbonitrile
S—(Benzyloxycarbonylmethyl)—N—(ten‘-butyloxycarbonyl)—l.—cysteme {5.10g, 13.8mmol) was
dissolved in CH,Cl; (200mlL). This solution was cooled to 0°C, (2S}pyﬁolldln&2-

- carbanitrite hydrochloride (2.1g, 15.8mmol) and PyBOP (8.0g, 15.3mmol) were added, and
the pH was adjusted to pHO 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
% 50mL) and brine (1 x 50mL), dried (Na,S0,) and evaporated in vacuo to give a yellow oil
This was purified by flash chromategraphy (eluant: 40% ethyl acetate, 60% pet. ether) to
give a colourless oil identified as (25)- —[S-(benzy]oxycarbonylmethyl)—-N-(tert—
butyloxycarbonyl)-L-cysteinylipyrrolidine-2-carbonitrile (5.82g, 13.0mmol, 84%)

e
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. 949,

, (30ngy, 0.068mmol) was dissolved in 4M HO | di oxan (10rL). After 45m n at
room tenperature the solvent was renoved in vacuo to give 28 Qetiber20041 i d
“identified as 1-[ W (2- chloropyddyl -3-carbonyl)-L-om thinyl]thiazolidirie
hydrochl ori 8000838 . [ MHtH| + = 342.1 34 26 Cctober 2004 WO ORCBGBOH01888
PCT/ GBOL/ 01888 EXAMPLE 12 C - '

(2S)-1-[ S-(3-Picolyl carbanoyl net hyl )-L-cysteinyljpyrioiidine 2-carbonitriie

Lent - but sy AP R AR L ersteindpyrotdnes.

(3.5g, 15.c@npenifrilebenzyl . 2-bronvacetate (3.7g, 16.1 mol) and

v ot hvi ani , “b o o i 8 -

hours 4t 1RoE S ey iy SR e - A AR Ao L e RE.

~acet at e (Tadmojtile (ilige @-9mmpl) Bragvissabed in JaF(NOAEQB. Agaears liidmbyidraide
dried (Na d a‘-)\ﬁtqﬁ h i |- fi f LAas .

' CLIrgma'E og ﬁgﬁ% e'l?én gg%gﬁﬁdg‘r%'f ?}f{%?éli% %e%ﬁg%@ﬁémﬁé_‘l@gggéf ir%é’c;lg? g-jucture

. yi el di ng avasofiuted witls etliyl acetatet (i 00reU), aasiBd with 2 oildizcanid ovajerramdbying - dried

- b - ' , , 9 i

(29 (- LRI AEIERRREVTFRITY i goldolTRh: 1D waPpuried by fash

~butyl oxycmeg@hgy@@nhyBT% phioradonmgi 266- Mettwaniobni %or atefic acld) to give a
T2, Brmol ) SELABSY RV adphae (A7 SRRSO e eb e

- (29) - pyr r aysidinyfprolidmeroarbonitrie (@prmacAlomal82%). 1g, 15. 8mmol ) and PyBOP

- (8.0g, 15.3mmol) were added, and the pH was adjusted to pH9 with
“triethylam ne. After 18h at OC to roomtenperature the -solvent was

_renoved i M.{28ht- AhffertiButytaxydathonyl-S-{dpicolyicarbamopimethy B saysteiogbnl ) .
- This sol ut] mdth 0.3MKHSO4 (1 x 50nmL), sat NaHCO3 (I x 5Qm),
“water (1 Fd;?@%@fe-g%ﬁ%.ﬁdgb(l x 50m), dgi ed (Na2)804) ‘and e.\/apoﬁat ed in :
" vacuo. t o d28e1dVyieriButylokycarbaryi)sS-(eashbgpumiethyRd -bysigingdinyrolidingr2 capoaibilsy

Taent 11 oy SRS ANEE fos SRR IR P, AR iRl ERatblorc, o
but'yl oxy c {ambwpigthpyridine i(53rhg,8:bmiviclliand-F¥BOR (2710mg: 0|52mpapaere atdedand |
the pH adjusted to pHO with triethylamine. 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
saolution was washed with 0.3M KHSO, (1 x 20mL), sat. NaHCO; (1 x 20mL), water (1 x
20mL) and brine (1 x 20mL), dried (Na,SO,) and evaporated in vacuo to give a yellow oil,
This was purified by flash chromatography (eluant: 86% chloroform, 4% methanol) to give
a colourless off  identified ~ as (28)-1-[N-(tert-butyloxycarbonyl)-S~(3-
picolylcarbamoylmethy!)el,-cysteinyl}pyrrolidine-Z—carbonitriie (170mg, 0.38mmol, 91%).

E.(25)-1 -[S-(3-Picolylcarbamoylmeﬁlyl)-L-cystginyl]pyrrolidine-z-carbonitrile
trifluoroacetate o
(25)-1 _-[N—(tért-Butyloxycarbo'nyl)—S—(S—pico[ylcarbarhoylmethy!)—L—cysteinyl]pyrrolidine—2—
carbonitrile {130mg, 0.29mmol) was dissolved in triflucroacetic 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—picolyicarbamoylmethyl)—L—cysteinyl]pyrrolidine-z-carbonitrile trifluoroacetate
. (116mg,0.25mmol, 86%). : | |

[MeHT = 348.2
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"35 26 COctober 2004 WO 01/81304 PCT/ GB0101888 C. (2S)-1-[N-(tert Bu

yl oxycar bonyl ) - S-(car boxynet hyl ) --L-cystei nyljpyrrolidine-26Cwbeandtil e
(29)-1-] S (‘gen@él oxycar bonyl met hyl ) - N ‘

('t ent - hut yI¥8QW¥8H86nyl ) - L- cyst ei nyl j pyrrol i di ne-2- carboni t PCK&RI10B38E),
2.9mmol ) was dissolved in THF(10om). Aqueous lithiumhydroxide (1 M
3.5n, 3.5nmmml) was added. After 3 hours at roomtenperature the reaction
m xt ure ) d with ethyl acetate (100nL), washed with 1 Mcitric
aci d, mt%ﬁ%ne, dried (Na2SO4) and evaporated in vacua to give a
col our | es3HN1-(2-Quinaxalmd)-blysihylibiazplidinedtydrechlorideogr aphy (el uant: 97%
chloroform. 2% nethanol, 1% acetic acid) to give.a .colourless oil
~identified as (2S)-1-[ N-(tent-butyl oxycarbonyl)-S-(carboxynethyl) -L- _
cysteinyljpyrrolidine-2-carbonitnl® (860ng, 2.4mml, 82%. D.. (2S)-1- [N-
(tert-Butyl oxycarbonyl)-S-(3-picol bamoyl net hyl ) - L- cystei nylj -
pyrrolidine 2-carbonitrile ‘(28)NI tert Butyl oxyﬁcar bonyi)-S
(carboxynet hyl ) -4--cyst ei nyl) py - car boni{‘r e (150ng, 0.42mmol)
-was dissolved in CH2A 2 (20 ool/fed to OC, - 3-

- (am nonet hyl ) pyri di ne (53n§
added, and the pH adjusted+& pHO with triét
roomtenperature the solvent was renoved ipppNacudyand the residue was
taken up in ethyl acetate (70r.). This solution s washed with 0. 3M KHSO4
(1.x 20m), sat. NaHCO3 (1 x 20nL), water (1 x 20nL) and brine (1 x 20n),
dried (Na2SO4) and evaporated in vacuo to %i ve a yellow oil. This was .

puri fi ed My atigriEirtyloayearbopni)-N deunoxalgyl-tnyeingittiazolidshe et hanol ) to
P y oI x ; t | s
B et

0. 38mmol , (19014).. uinoxaloyl chloride {85mg, 0.44mmol) and potassium carbonate (45.gmg,

E..(29)- ﬁ.hé@-ﬁé@%&%gg%%@ﬂ%{&e S \eitr 8l BYIoRViEFrlekh B for2redRiRoNi t 1

ite tri tat :

IBute yl o;;/omudgtrh%ygqelvgﬂ grempv% fny Vaasioh il reeidHg (Wast Pusifisd dyrilashshreneatograpky 2

car boni tr tueén{: 319%%3 ch%@BM.é%MﬁémQ@ﬁe@ﬁ{a 'cBlofJﬁégs' dQESagied Ls 3§ﬁvig¢ert.
a r t |

(10m). After hour room tenpera the solvent was renove n vacuo
to gi ve abuiyibxyeaswinyl-Ne@atuidaxelbybd -lysinyijthiazolidine (140mg, 0.296mmol, 74%).

(2 , 0.52mmol) were-
ine. After 18h at 0OC to

B. 3-[N“°-(2-Qyinoxaloyl)-L-Iysinyl_]thiazolidine hydrochloride

3—[N°‘—(tert—8utyloxycarbohyl)—l\t“’-(z-quinoxaloyl)—L—lysinyi]thiazdlidine {(140myg, 0296rrimol)

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

was remoVed in vacuo to give a white solid identified as 3-{N"-(2-quinoxaloyl)-L-
, lysinylJthiazolidine hydroc}iloﬁde (128mg, 0.296mmol, 100%).

[M+H]" = 374.2
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- (2S)-1-[ S (3-picolyl carbanmoyl net hyl ) L-cysteinyljpyn-olidine-2-carbonitrile
“trifluoroacetate (116nyg, 0.25mmol, 86% . [ M+Hl1} = 348,2 . 26 ddGbexdoober
2004 WO 01/81304 EXAMPLE 13 3-[il k-(2-Quinoxal oyl)-L-1ysinyQ hiazolidine
hydrochl or i #0 PZIBEBOL101888 A. 3-[N= (fert PCT/GB01/01888
But yl oxycar bonyl ) - Nm ( 2- qui noxal oyl ) -L-1ysinyljthiazolidine 3-[N
-(tert-Butyl oxycar bonyt)lysinyljthiazolid ne (128ng, 0.4mol) was dissol ved

cin CH2Cl 2 10nL 2- Qui noxal oyl chloride (85nmg, 0.44mmol) and potassi um-
car bonat e 40 3mmol ) were added. The reaction m xture was stirred

at room t e5Tpgs p%,xg? : vacua. The

resi due was' p-ﬁ[e %‘8 %%EBHW%n%@gglpggﬁ;%l@uan?eﬁhg%dgjhl oroform O. 5% X
met hanol) to give a colourless oil identified as-3-[N -(tert

-‘but yl oxycar bonyl ) - A - (2- qui nox oNI) L-1ysinyl)thiazolidine (140ny,
0.296mmol , 74% . B. 3-[N-(2- noxal oyl ) - L-1ysinyijthiazolidine

. hydrochl oride 3- [N -(rent ,
But yl oxycar bonyl ) - Ar - ( 2- qui nox 1) - lfjl ysi nyl jthiazolidine (140ng,
0296mmo1l) was dissol ved in 4M HCY disoxan (20mnL). After 1 hour at room
terrperature t he- solvent was rermv‘elgol n vacua to |ve a white solid

identified as 3-(N -(2-quinoxal oyl )-LN si nyl | togx | i di ne hydrochl ori de
(-128nmg, 0.296mmol, .100% . [M+H)+ = 37'21 2\37 26 obg 2004 WO 01/81304

PCT/ GBOI / 01888 EXAMPLE 14
3-[ Ar- (3-Pyridyi oxycar bonyl ) - Lrornl t h| nyl j t hi

3 [ N-(t-ent-Bot yl oxycar bonyl ) - N

. - (3-pyridyl oxycarbonyl)-L-om #hi nyl ]t hi azofl di ne© 3- Hydr oxypyri di ne :

- (14.9ngy, 0.138mmol) was dissolved in CH2Cl 2 (20nl). Phosgene (20% sol ution.

in toluene 0.335nm., 0.685mml) and pyridi ne (14ng, 182mo I} were
A. 3- [N”‘-(tert-Buty!oxycarbonyl)-N“-(g-pyndyloxycarbonyl} L-omnithinyijthiazolidine

3-Hydroxypyridine (14.9mg, 0.138mmo{) was dissolved in CHClL (20mL). Phosgene

" - (20% solution in toluene, 0.335mL, 0.685mmo!) and pyridine {14mg, 0.182mmol) were
added at 0°C. After 90 mins the solvent was removed in vacuo and the residue dissolved
in CHCL; (20mL). 3—[1'\!“—(tert-Bi:tyloxycarb6nyl)0mithiﬁyl]thiazolidine (42mg, 0.138mmol)
'ar_ld triethylamine {28mg, 0.28mmol) were added. The reaction mixture was stirred at

~ room temperature for 18 hours and the solvent removed in vacuo. The residue was
purified by flash chromatography (eluant: 97% chloroform, 3% methanol) to give a
coloudess oil idenfified as - 3{N*{feri-butyloxycarbonyl)-N"-(3-pyridyloxycarbonyl)-L -
orpithiny!jthiazolidine (16mg, 0.038mmol, 27%)

| di ne hydrochl ori.de A

B. 3-[N°~(3-Pyridyloxycarbonyl)-L-ornithinyljthiazolidine hydrochloride
-IN“-(tert-Butyloxycarbonyi)-N°-(3-pyridyloxycarbonyl)-L-omithiny{jthiazolidine {16mg,
0.038mmol) was dissolved in 4M HCl/dioxan (20mL). After 1 hour at room temperature
the solvent was removed in vacuo to give a white solid identified as 3-{N°-(3-
pyridyloxycarbonyf)-L-omithinyl]thiazolidine hydrochioride (14mg, 0.038mmol, 100%)

[M+H]" = 325.1
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added at 0OC. After 90 mns the solvent was renoved in vacuo and the residue
"dissolved in CH2CI2 (20nL). 3-[AP-(tert. 26 October 2004

But yl oxycar bonyl ) om t hi nyl Jt hi azol i di ne (42ng, 0.138mvl) and '

tri et hyl amwie el/28ff, 0.28mmopl) were added. The reaction m xporeponsisssirred
at roomtenperature for 18 hours and the solvent rempved.in vacua. The
residue was purified by flash chromat ography . (eluant: 97% chloroform 3%

met hanol) to give a colourless oil identified as 3-[I1t= (tent

but yl oxy P—(3 pyri dyl oxycar bonyl )-L- ‘ornithinyl)thiazoli d| ne
(16nyg, l b I thiazolidine hydrochloride

3- [Nm(3 oxyc o%ryamog)g?%ﬁqnlnyl 3t hi agol I di ne hydrochl oride

3-[N'-(tert- Butyl oxycar bonyi ) - Ar- (3- pyri dyl oxycarbonyl)-L- om t hi nygt hi azol i
dine (16ng, 0.038ml) wasgflissol ved in 4M HO | di oxan (20r L). After ‘1 hour
at roomtenperature the so? ent was renoved in vacuo to give a white solid
identified as 3-[Al -(3- Pyr xycar bonyl ) - L-om t hi ny] Jt hi azol i di ne
hydrochl oride (14ng, 0.038n / [ MMH)} = 325.1 38 26 Cctober 2004 .
WO 01/81304 EXAMPLEIS 3-[ O i or be | car bangyl )set| nyQ hi azol i di ne
hydrochl of i de I PCT/ GBO /01888 A. (

- 3-[N-"(tert-Butyl oxycarbonyl ) 4--seri nVQ ol i di nwe_?
N-(tert-Butyl oxycarbonyl)-L-serine (2.1g, 1N.2

CH2Cl 2ADMF * (9:1,501). Thi azolidine (650 -2mmol ),

hydr oxybenzot dazol e( 2. 89, 20. 7nmol ) and ter ol ubl e carbodiimde (3.9g,
+19.5mmol ) were added at OOG The pH was adju sted to pH8 with

N- et hyl nmor phol i ne. The reaGiion nbdure was stirred at room terrperature for
18 hours remved vac.u ) reei due was taken up in

et hyl e@‘a:{]ﬁv?t%r{'ﬁ% WQ‘E@FE"}' ﬁg Z"ﬁ{gaaes washed with 0.3M KHS040 x
50m), s fda&m@o@camonﬁ@msennwa(mng ( Moxeramal) - ywaan dligsolved (in x CBEGL/PMMr i ed

( Ni"‘ﬁf?f”et@ P eIREyBieplicith (301G, 1P 2phlol ntP o e 20 ThfiPeng o
-B. water soluble carbodiimide (3.9g; 19.5mmol) were added at 6°C. The pH was adjusted to

3- [ N-(fer tHg e ll\?nye(f\h)ﬁnqgrrﬁxol el ) The r&IUh8K ARG0ANEs B PR obiHeffpieldiid B azol

i di ne

was disSoIved in

18 hours, the solvent removed in vacuo and the residue was taken up in ethyl acetate
(150mL). This solution was washed with 0.3M KHSO, (1 x 50mL), sat. NaHCOs (1 x
- 50mL), water (1 x 50mL) and brine (1 x 50mL), dried (Na;SO4) and evaporated in vacuo to
give a white solid identified as 3-{N-{ferf-butyloxycarbonyl)-L-serinyfjthiazolidine (2.159,
7.78mmol, 76%). | )
B.3- [N-(tert-Butyloxycarbonyl)—-o-(3-chlorobenzylcarbamoyl)-L—sennyl]thlazohdme
3-[N- (ten‘—Butyloxycarbonyl)—L—sennyl]thlazoltdme (110mg, O 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'y1amine (62mg, 0.4mmol) was added. After a further 18
hours EtOAc (ZOOmL) was added. This solufion was washed with 0.3M KHSO4 (1 x
50mL), sat. NaHCO; (1 x 50mL), water (4 x 50mL) and brine (1 x 50mL), died (Na;S0,)
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—(terf—l
butyloxycarbonyl)- O~(3-chlorobenzyicarbamoyl) L-sennyl]thlazolldlne (158mg, 0.36mmol,
90%).
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- 3-[N-(tert-Butyl axycarbonyl)-L-sednyi ~hi azol i di ne (110ng, 0.48mmol) -was
dissolved in -QW (10m -) and 1, V-carbonyl -djim dazol e (7laspnctdbedZipaol )
"was ad ded. After 2 hou~s at roomtenperature 3-chl orobenzyi am ne (62ny,
0. 4rmol ) wadvVadyeo4 Afterafurther1 8 hours Et OAc (200nL) was panivieBbi/oiess
sol ution was washed with 03M KHS04 (1 X 50nL), sat- NaHCO 3 (I x 50ni),
water (4 x 50m-) and brine (1 x 60n), dried (Np2S04) and evaporated in

vacuo to give,a yellow oil. This was purified by flash chyonatography
" (el uant: 4@%‘@%W@PSFH‘W’“@REW“&@@%GB‘Q‘%PE € oil

identifieds, téft-[ﬂﬂgl&gb&rbon -O-(3-chlorobenzylcarbamoyl)-L-serinylthiazolidine  {(140mg,
but yl Qxycarg%&yt- -O (3-chl o)rﬂ?)t?é(nz fcar b%%- L-ygeri n &uﬁ azol i di ne (15)1%@,
1

0. 36mmol , 0.8ZVMYY wasglisepivesin hbk HStdiexan oML, Fier Seteatioon igperature the = -
- 3-10(3. Chiprnpensay! GambasiPyin) -Jacas! iy bivkhiazghidli 8lichYidemBl OBsd8{0-(3-
3-[N-(tort-Butyl oxycarbonyl)-O (3-chl orobenzyl car_barm1yl )-L-seri ngfat hi azolid
- ine (14.0ngqhiorg.m@@m@é@%ﬂ@@ﬁ@nmmﬂ@mﬂeﬁéh S Qe3mmgls B4%)-" | hour
~at roomtenperature the solvent was renpved. in vac[ro to. give a white
:solid identified as 3-[O (3- chlorobenzyl carbanoyl)-L-serinyljthiazolidine
hydr ochl or[MiEI(18%44d, 0.3mmol, 94% . [MrH = 344.1 The Exanples set out .in
‘the follow ng Tabl es were prepared by anal ogous nethods to the above. 40
26 Oct ober 2004 WO 01/81304 TABLE 1 -- Exanples 16 -.162 PCT/ GB01101888

. Exanpl'enR8( CH2) qwX' ' 161CN. CH2 172CNCH2 181 192

The ES(ampEes set out in the foliowing Tables were prepared by analogous methods fo the

~ above.



. 201 212 221 23 .2-HCF6 241 252(~ GNGH2 N 261Y 272 281 292 301 312 321°
332a¥YN CF3 341N 352 36'1 37'2 381HS 41 26 Cctober 2004 WO (2 G3@@42004
PCT/ GB01/ 01888 Exanpl enR8( CH2) gR X, 39. 1CNCH2 402. N-CNCHZ 411HS 422HS
.431GNC|—|2 ANPONUBEB04 PCT/GB01/01888

TABLE 1 — Exampies 16 — 162

o T
RS(CHZ)Q)LI}IH o
(GH), NH, X
0 R’
Example n R¥CHy), R | X
- 16 1 ' CN | CH,
17 2 ' i s CN | CH,
18 1 & " H | S
19 2 H | s
20 1 CN | s
21 2 i S CN | S
22 1 = H { CH,
23 2 H | CH,
24 1 | CN | CH,
25 2 [N | CN | CH
26 1 = H{s
| 27 2 “ H | s
Lo ‘ 28 1 CN | CH,
29 2 NN CN | CH,
30 1 A~/ H | S
31 2 H{ S
32 1 | CN | CH,
33 2 C‘\(N\ s I"eN| o,
34 A N\/L/ - H{s
35 2 : HIl s
36 1 Ne. CN | CH:
37 9 ©:N;J>/ CN [ CH | °
38 1 I H | s}




45, 16HS 46.2HS 471N O CNCH2 482CNCH2 491HS 502HS 511C ONCH2 522NCNCH2
" 531HS 542HS 551CNCH2 562/ CNCH2 571HS 582HS 591CNCH2 602CNCH25 Gdtdtier SoGR2HS
631CNCH2 642CNCH2 B510HS 662HS 671CNCH2 68 . 2N CNCH2 6910HS . 702HS 42 26
Qct ober 200WQ\BUBIEAB1304 ECT/ GB41/ 01888 Exanpl enR8(CH2) gR  PCT/GBO1/01883

Example n R¥(CHy), R" | X
' 39. 1 - y | ON | CH,
40 | 2 TNL | eN [ ch,
a1 1 o _ H | S
42 2 H | s
43 1 CN | CH,
44 2 | s CN | CH,
a5 1 B ~F H | s
46 2 ' H | s
47 1 1 CN { CH,
48 2 | e CN | CH,
49 1 7> H| S
50 2 H | S
51 1 CN | CH,

. 52 2 CN | CH,
53 1 H | s
54 2 H | s
55 1 CN | CH,
56 2 /3 CN | CH,
57 1 s : H | S
58 2 - ' H | &
59 1 teNlcH |-

60 2 G/y CN | CH:-
61 1 | . | H ] s
62 2 ' H.-| S
63 1 | CN | CH,
64 2 <°@>/ : CN | CH,
65 1 .0 . H S

. 66 2 ' | H | 8
67 1 CN | CH,
63 2 S | CN | CH, )
69 1 o H | s
70 2 | H | s
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711CNCH2 72 .. 2. CNCH2 731HS 742NHS 751CNCH2 762CNCH2 771 . i HS 782NHS
791CNCH2 802CNCH2 811ci NHs 822HS 83. 1CNCH2 842CF3 Cl CNCHZ6%&scbMHH0862HS
871CNCH2 882NC . NCNCH2 891HS 902HS 911NCNCH2 922CNCH2 931H . S 942C, HS -
951CNCH2 9GED@YBIEMY 971HS 98. 2HS 99CN, CH2 100 .2 .CF3 i NCKGTGHEQAIHS

Example n R(CHz)q RV X (-
71 1 . 'CN | CH,
72 | 2 CN | CH
73 1 H S
74 2 H 5
75 1 CN | CH,
76 2 CN | CH.
77 1. H S
78 2 H S
79 1 L CN | CH,
30 2 ] = CN | CH, |
31 9 o N H | S
82 2 H | s
83 1 . o CN | CH,

' 84 2 ©Fs I ~ CN | CH,
85 1 N H S
86 2 H S
87 1 - | CN | CH;
38 2 NC\-ENX/ CN CH;
89 1 & H | S
90 2 . | H S
91 1 N CN | CH,

{ 92 2 | ; - CN | CH;
93 1 : H | s

o4 2 “s H S
95 1 N CN | CH,
96 2 s CN | CH,
a7 1 @1%/ H | s
98 2 : "H S
99 1 _ CN { CH,
100 | 2 s I s , CN | CH,
101 1 F H S
102 2 H S




. 1022HS ti 43 26 Cctober 2004 WD 01181304 PCT/ GBOL/ 01888

Exanpl enR8( CH2) gR X1 1031NCNCH2  1042CNCH2 106HS 1062GHS 10 76NGidbed 92 CNCH2
1091NHS 1102HS 1111CNCH2 112' 2CNCH2 1131HS 114 . 2HS 1131CNCH2 1162CNCHz
1171HS 1182 wo#B/S1380 CNCH2- 1202- CNCH2 1211HS 1222- HS 1231CNCHRcHR4M/GNNGER
1251DHS 1262HS _

Example n R¥(CH;)q R' | X
103 1 CN | CH,
104 2 CN | CH,
105 1 H | S
106 2 H | s
107 1 CN | CHy
108 2 CN | CH,
109 1 "H | s
110 | 2 H| s |
111 1 CN | CHz |
112 2 CN | CH;
113 1 H| s
114 2 H | s
115 1 CN | CH;
116 2 CN | CH,
17 1 H | S
118 2. H | S
119 1 CN | CH,
120 2 CN | CH,
121 1 H | S
122 2 ‘H | s

- 123 1 CN | CH,
g 124 2 /Y loN | cH,
125 1 R4 H | S

126 2 | H | s

127 1 | j | H{S
HO N-
128 1 = NN H | S

S 129 2 . HOT N H | S
130 1 dﬁ)\ "H'| S
131 2 o IN/. H | S




127HD &N\N~HS 128HS 29

13413 NHS

.. 2HO NHS 130caHS 1312cl
Q181304 PCT/ GBOL/ 01888 Exanpl enR8( CH2) q 1321Cl HS..
135IN(1 HS 1361HS

Br 1371HS ' F 1381H .S CN

NHS 44 26 COct ober

2004 WO

N 13326 OctdberGoos -

1391HS N2 d

WO 01/81304 -PCT/GB01/01888
Example n R¥(CH,), R" | X
.C!

=
132 1 o H | S
g7 N
=
133 1 | H | S
o
’ Cl Cl .
~
134 1 I ' H | S
P |
- cry” TN
N
135 1 NN \;ﬁ)\ H | S
‘ _ ) |
136 1 [:;])\ H{s
" Br |
137 1 [;:])\ | H | s
F 1
138 1 - [:;j;\ H| 8
CN ’
139 1 E;:I)X H | s
- No,
. d - :
140 1 [:E]i% | H | S
A Ay
141 1 /J:::j;\ H | s
Cl
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1401&C, HS 1411CtHS 45 26 Cct ober

- Exanpl enRB( CH2) gR X
“1511CAHS YR OIB13G3 |

2004 WD 01/ 81304 PCTI GB01/ 01888

142.1. .HS CF3 1431L /HS CF3. d \ - PALLHEEIZ2Z2004
1451: xr HCH2 1461CGHCH2 147lJlHCHZ CI 1481C| HS 0 N 1491 HS 1502CQO2HHS
_ PCT/GB01/01888
Example n . RYCHy)q R' | X'
142. o1 \éA H | s
_ CFa.
143 1 | H | .8
CF,
cl - :
- 144 1 - H CH,
o cl -
N
145 1 | - H | CH,
-
o
: SN o
146 1 | H | CH,
P ,
ci
, SNy
147 i m H | CH,
‘ ¢t N al
=
148 1 » H s
| ~No7 N ‘
149 1] S H | s
150 2 COMH H S
. i .
151 1 § H | s
— N _
] . . \N e . .
152 2 o N H S,
. g .
153 | 1 | H | s
' MeO” "NT “OMe '
154 1 ' @A H| S
B
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1 531& Hs ~ MO W N 1541/HS 46 26 Cctober 2004 - WO 01/81304

PCT/ GB01/ 01888 Exanpl enR8(CH2)gR X' 1551~ ,H S 156. 1HS CF28 (ktabbrddd® C)
- 1581HS 1591HS 160HS 1617rHS ‘

" - WO 01/81304 . - - ' PCT/GB01/01888

Example n R¥CH,), R' | X

156 | 1 | Q/\
: - ' C
157 1|

156 1

CFy

ql

158 1

159 1

160 1

%61 | 1

Fans

162 1 H CH;
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. F G 162HCH2 Cl 47 26 October 2004 . WD 01/81304 TABLE 2 - Exanples 163 -
1250 6 RAN NH |7 1 R (CH. 2 PCT/ GBOL/ 01888 Exanpl enR6R N 162&@sabdr 2004 .

- 1642. (N-CNCH2 1651NHS 1662HS 1671CNS 168.2-);-' HCNS 1691N HCH ~2 1702HCH2
1711CNCH2 1R0@DIABNCH2 1731NyHS 1742HS 1751CNCH2 1762N CNCH2PCT/GBO1/01888

" TABLE 2 — Examples 163 ~ 250

o
re.
N7 NH
l, 1 !
: R (CH,) NH, l/
K\kf(N\e
- o R
Example | n R°R'N - R | X
163 1 CN CH,
164 2 .(Nj\T/H CN | CH,
165 1 N H S
166 2 , H | s
167 1 . . CN S
168 | 2 |- [N\j\/ﬂ' CN S
169 1 SN "H CH,
170 2 ' : H CH,
171 1 CN CH,
172 2 I RS “ CN CH,
173 | 1 NS H 8
174 2 H S
175 | 1 _ CN | CH;
176 2 i Ny .H CN | CH,
177 1 N H | 8§
178 2 ' H S
179 1 CN | CHs
180 | 2 NN | CN | CH,
181 1 AN/ H S
182 | 2 S " H S
183 | 1 . | CN- | CH,
184 2 o = 1/ CN.. | CH,
185 1 F N>/ H S
186 | 2 R H S




A{(~ 1771° HS 14- 1782HS 1791CNCH2 1802N i HONCH2 1811HS. 1822HS 1831CNCH2
1842N 1CN:- CH2 1851NyHS 1862HS 48 26 Cctober 2004 WO 01/ 81384ctober 2004
FCTIGBOL/ 01888 R CNCNHHOCN X CH2 CH2 SSCH2 CN. CH2 HH -

WO 01/81304 ‘ - - PCT/GB01/01888
Example | n R°R'N R X
187 1 | CN | CH,
188 | 2 | | coN | cHy
189 1 Z ﬁ’/ H | s
190 2 H S
191 1 CN CH;
192 2 o CN . | CH,
NH,
193 1 H S
194 2 H s
195 1 CN | CH,
19 - | 2 H CN | CH,
197 1 N H s
198 | 2 H S
199 1 CN CHp
200 2 O CN | CH,
201 1 N/ H | s
202 2 H )
203 1 CN | CH,
204 2 \N/\l CN | CH,
205 1 K/Ny H | s
206 | 2 . H s
207 1 o : " CN | CH,
208 | 2 @\/H ' CN | CH,
. 209 1 - A H | s
210 | 2 1 H S
211 1 CN | CH.
212 2 T CN | CH,
213 - | A 7 ] B | s
214 2 H s
215 1 | L CN | CH,
. 216 2 @\rn | eN f.cH |
217 1 | >/  H s |
218 2 ° H S
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CNCNHHCNCNSSCOR CH2 SSCR C2 HSHCNCNHHCNCNHHCOCNCNH
HCNCNH - . 26 QOctober 2004
WO 01/81304 : PCT/GB01/01888

Example | n RR'N R! X
219 . 1. CN | CH.
220 2° @‘Sjy CN | cH.
221 1 i |- H S
222 2 H s
223 1 y CN CH.

. 224 2 Ny CN | CHy
225 1 H | s
226 2 ' H S
227 1 . CN | CH,
228 2 NS CN | CH.
229 | 1 L H S
230 2 H S
231 1 . CN | CH,
232 2 : /©/N>/ . CN | CH;;.
233 1 Meo H S
234 2 H | s
235 1 CN | CH
236 2 ] H .CN | CH;

§ ,

237 1 AN/ H s
238 2 . H S
239 1 CN | CH;
240 2 - H CN | CH,
241 1 Y b H S

242 2 ' H S
243 1 CN | cH,
244 2 o/\] . CN | CH,
245 1 '\/Ny H | S
246 2 : H S
247 | 1 o - CN | CH,
248 | 2 M~ cN | on,
249 1 | O H | 8§

N>/ o

250 2 , H S




SCH2 CH2 SSCH2 CH2 SSCH2 CH2 S-1 SCH2 -1-CH2 .S 49 26 Cctober 2004
WO 01/ 81304 PCT/ GBOL1/ 01888 Exanpl enRGRTNR X' 219' 1. CNCH2 22Z28230mbECNGHz :
22110HS 2222HS 2231CNCH2 2242HCNCHZ 2251HS 2262HS 2271CNCH2 2282H CNCH2

WO 01/31304 7 : PCT/GB01/01888

TABLE 3 — Examples 251 - 266

9] R

Example | n R°R'N R X

| 251 1 : - | eN | CH,
252 | 2 ©/H>/ CN | CH,
253 1 H S

254 2 H s

255 | 1 CN | CH,

256 2 @\/H -l en | cH

257 1 N/ H S

258 2 H S

259 1 .y CN | CH,

260 2 N >/ CN CH,

261 1 L H S

262 2 H S

263 1 ! CN S

264 2 ©/N>/ CN S

265 1 H CH,

266 2 H CH;,
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N N)/ 2291HS 2302HS 2311HC. N . CH2 2322NCNCH2 2331MeoHS 2342HS 2351CNCH2
2362f -HCNCH2 2371i N~~N 1 HS 2382HS 2391CNCHz 24020 CNCH2 H234kiobls 30422HS
2431CNCH2 24420CNCH2 2451VNyHS 2462HS 247. 10CNCHz 2482ANCNCH2 2491HS 2502HS
S0 26 COct ob®0 2U9A0AND 01/ 81304 TABLE 3 - Exanpl es 251-- 266 BCRGNHbH01838

TABLE 4 — Examples 267 — 318

. |
RUCH),
=S -
Il "NH
|- x1
(GH), NH, [~
) K\“\‘JYN
o R
Example n R¥(CH,), R X
or | 4 ©)\ | CN | CHp
268 2 . CN | CH,
269 | _ CN | S
2700 | 2 . | CN S
271 1 m\©)\ CN | CH,
272 | 2 | CN | Ch
273 1 cajijj\ on | o
274 2 - CN.| CH;
‘ 275 | 1 ' ' : \ CN | CH,
276 2 CN | CH,
217" | 1 | | on | cH,
_ o—) :
278 | 2 Ny cN | cH,
279 1 O@)\ CN | CH,
280 2 Chan AN CN | CH,
. OA
282 2 . CII_ j | H CH,
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1712 “R (CH2)n NH PCB /GB01/01888 Exanpl enR6R NRi- X' - 2511CNCH2

252. 2CNCH2 2531Cr HS 2642HS 255. 1CNCH2 2562HCNCH2 2571NyHS. 28%&:td0er 2991 CNCH2
2602H CNCH2 N 2611HS 2622H. S 263- - 1CNS 2642HCNS 2651HCH2 2662HCH2 51 26
Cct ober 200MOWIB3¥4 81304 TABLE 4 -- Exanples 267 - 318 R$(B:£G®01/01888 NH 4
1 ' :

Example | n | RYCH,), T R X
| 283 1 | R | cH
284 | 2 CFa\lofN | H | Ch,
- 285 1 - . ’\%\ | H | che
| —N ‘
286 2 \o=N . H CHz -
287 1 | H s
o288 |2 | @A H S
) o=e | 1| - H | s
| 290 2 @A H S
291 1 ' /©)\ H S
292" | 2 e | H | S
_ 293 1 | oN | ch
294 2 ©\)\ CN | CH.
205 | 1 @A | oN | cHa.
296 2 al - CN. CHZ
| 207 | 4 7 CN | CH,
. 298 2 @A | on CHa
209 1 Kj\ CN | CHy
300 2 MO - CN | CH
301 1 | CN | CH
- (@)
302 2 M CN | CH,

303 1 ' : CN CH,

304 | 2 \=N . CN CH;




- (CH2), NH2 PCT/ GB0O1101888 Exanpl enR$(CH2) gR X' 2671CNCH2 2682CNCH2 2691CNS*
270" 2CNS 2711ci CNCH2 2722/ CNCH; - - 2731GCNCH2 2742CN - CH2 27%-OctcbeiNidd2
2762CNCH2 2771CNCH2 278 .2Cal CNCH2 s 2791CNCH2 2802CF3yN/ CNCH2 O
 2811HCH2 28¥IPLRIBYCH? 52 26 Oct ober 2004 WO 01/81304 PCT/ CBBCEREDR81888
Exanpl enR$( CH2) qwxXl 2831HCH2 CF3 N.

Example n R“(CHz)q ' "R X!

305 1 CN CHa

306 2 CN CH,

307 1 : \ H S
308 | 2 H S

309 1

CFan, N
310 2 H S

311 1 /\9\
T

312 2 =N

313 . 1 : 5;
314 2 -

I | X ||
wn

315 . o1

I
w

316 |- 2

317 1 ‘ : \ H S
O
318 2 /U\ H S
TABLE 5 - Examples 319 - 378
R4B 0O )(1
NH,
- 1

Example R*® R’ X!
319 NH, . CN CH.




28421 HCH2 0 2851HCH2 2862HCH2 2871H S 288. 2Hs 2891Cl1 "HS 2902HS 2911HS
2922Meo 1 HS 2931CNCH2 2942CNCH2 2951CNCH2. 2962G - CNCH2 2926 TctdbhiCHiD4
2982CNCH2 2991° CNCH2 3002MeoCNCH2 3011CNCH2 3022CNCH2 3031CN. CH2
3042\ - , NCN®¥2 0581386 Cct ober 2004 -WO 01/81304 PCTI @O/OIBB&ijoﬁshR
(CH2) qR‘ X' 3051Nc ° - CNCH2 3062CNCH2 3071\HS

Example R%® R! X!

320 | /\NA | ©oN | cH,

321 ©/\ T)\ CN | CH,

a2z ‘“I/Y\ﬁ)\ _cN | cH,

=N
= . !
323 1 ﬁ)\ CN | CH,
N._ .= ’
324 - ' )\ {oN | cH,

325 : ONX CN CH;

a6 (\NX '-.CI-\I CH,

O
32%_. -l \T/\/\QB\ H | CHp
328 N;/\!/\ﬁ)\ 1w o
=N A . :
329 ©/\ﬁ)\ H‘ s
#_3_0 1 : - ﬁ)\ H s
321 | |N\ | ﬁ)\ H oo s.
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-3082C1 ! /HS 3091HS 3102CF3 N HS . y 3 111HS 3122NHS 313 -1\ HS 3142C1HS

- 315. 1HS 3162HS 3171HS 3182HS TABLE 5 -- Exanpl es 319 - 378 2BGrupkeiRoeR X
"'319NH2 . CNCH2 54 26 COctober. 2004 WO- 01/ 81304 PCT/ GB01/ 01888 Exanpl eR4BR X
'320. CNCH2 39D 41@NGE2 322! 1 H~CNCH2 323! HA CNCH2 N/ 324'  QNErHgBo1/01888
3250N-\ CNCH2 3260f CNCH2 32T. ~N-, - -/ ~NX - : : :

Example R*® R xt

0z \’r‘”\”.\-sB\--. Hols
338 | /\/\N)\ cN | cH,
H
3| U\ﬁ)\ | CN | CHe
335 | "’|> P'f)\ | oen | s
336 Ng/}/\ﬁ)\ CN s
337 ;E‘ i\ CN | CH;
| Y ,'3)\ CN | CH:

339 (\N>\ | ©oN | CH

340 (" Nx cN | cH,
] T | _
341 ~N N H | s

.. 0 -H

342 - ”1/\\/\%’)\ | H | s

343 ©/\ 'i‘)\ H s
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i--1CH2 H N\ 328H HCH2 ~N 329HAHS 330N H HS 1 331HHS 55 26:- Oct ober 2004 WO
01/ 81304 PCT/ GB01/ 01888 Exanpl eR48R X' 332H 333W . CNCH2 IH68a#6Er JdoNACNCH2
335HCNS, 336N H CNS ~N 337N H CNCHZ2 A 338H CNCH2 Cur"', '
) WO 01/81304 . PCT/GB01/01888

Example R*® R! X!

- \ . -
344 Of\ﬂ/\ H S |
N = . .
345 . N>\ H S

| S
346 AN N H S
. . N _
(@]
cl o
347 gﬁ)\ ' H S
Cl ' .
w | S0 | s
cl
349 ‘ O/\ﬁ)\ H ’ S
= .
| A
F |
- 351 A9 1 H S

352 }EN/L()/\{:{)\H .S

353 | ‘ ﬁ)\ e H s
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339, . NJCNCH2 . 340rN CNCH2 O NJ 341NYH HS'0 342NNHHS 343i \ -\H S 56 26
© Cctober 2004 WO 01/ 81304 -PCTI GBOL/ 01888 Exanpl eRdawX' 344HHS Octob34H
346i N~HHS 0 3470 HS HA 348HA HS ca 349H Hs ~

WO 01/81304 | ~ PCT/GB01/01838

Exampile R*® R' X!

-:-:.5_54 : g)\ H | S

355 C'b/\g)\.. Ho| s
356 @(}“)\ H | s
357 qu\ﬂ)\ H | s
388 | Qi)YO H | S

359 | weo N)\ H s
__36ﬁ | &Hl\ Ho| s
| :[ L. H - | CH

361 | ,(Q 2

S Dﬁﬁ/\' H | CH
_ ) '

| - T
363 | \©/\H)\ H |'s

- 58




F NA 350rHHS F 354NA HS H 0 3520 H +S HA 353NA HHS 57

WD 01/ 81304 . PCT/ GBO1

357C1 HS

WO 01/81304

/01888 Exanpl eRRi X' 354HS C

ci-

26 Cctober

2004

A 355dlokiohdd 208p6H, S

PCT/GB01/01388

Example | R*® R' | x
— : —
364 .| 3\©/\ﬁ)\ H | s
| A\
365 \Q/\_” | H S
_ -
W\
366 N H " H S
.| '
,. A
367 3 H S
. S :
I A
cl ﬁ)\
368 "o H s
. Ci
369 ©/\§)\ H | s
370’ /©/\ﬁ)\ H S
o ) _
371 - ﬁ)\ H S
S
- 372 loH H s
| i
373 | b H S
&
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- H 358 HS NH2 359CN HS Meo N~ Meo 360\HS'N / H 361/ .,,, oHCH2 NHz 362H
. HCH2 Cl 363HAHS 58 26 Cctober 2004 WO 01/81304 PCTI GBOLl/ 01888cick&mobeBR X1
364CF3 H N~ H CF3 NA H 365HS CF. - ‘ ‘
| WO 01/81304 : ' o PCT/GB01/01838

Example R*® R’ X!

| OO | |
374 | fo | H | S -
75 | @k 1w s
1y ~OH
76 |- _ o | H |cH

| O | |
_ A, OH
ci ' : o
378 \©/\§)\ H | CH

TABLE 6 — Examples 379 - 418

_/'loL‘

“RY(CH,),0 NH

. . X1
M), NH, [~
K\\\“H‘rN\e
. ' Ay
. 0O

"R
Example n |- - R¥CHy)q R' X
379 1 ' . l\‘g/\{ CN CH,
380 2 - AI = CN CH,

381 1 @N CN | CH
I . -‘. ] . .
382 2 N~ | CN | CH;
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366H .HS 367NA HS H 0 O 368HS 369N HS H 370NAHS 3710HS 372HHS NA 373H
HS CI 59 26 Cctober.2004 WO 01/ 81304 PCT/ GB01/-01888 Exanpl eRertobér o 74/
oHS NHz N :

WQ 01/81304 ’ o ’ o PCT/GB01/01888
Example n ~ RYCHy), R' X!
383 1 B CN CH,
' ¥ = ‘ .
384 2 N A~ CN CH,
385 1 | N | CN | -CH,
386 2 N._~ .CN .| CH,
387 1 @/\/y CN CH,
388 2 N~ o CN CHa
389 1 a CN CH;
390 2 S CN CH,
391 1 | - : CN CH;,
} N )
392 2 w CN CH,
393 1 | CN CH,
304 2 AN cN | cH,
395 1 N CHa
396 2 A CH,
397 1 x
A (A
398 - 2 m
399 . 1 N CN.
400 | 2 \ CN
401 1 I Ny CN | CH
402 2 = CN | CH,
403 1 l N CN CH;
404 | 2 F CN CH,
405 1 N CN CH,
® "
406 2 vz _ CN CH, -
407 1 ~ CN .| CH,
408 2 \_s CN | cH,




375HS <<~0OH NA .

Exanples 379 - 418 ORS8 H 0 ANH (C 2 q |
3791NCN . CH2 3802CNCH2 3811CNCH2 3822- CNCH2 N i

376CCHCH 2 NHz 377NAHCH2 oti.

- 01181304 PCW@R#1B#1888 Exanpl enR8(CHZ)qR' Xs
3851CNCH2 3862N. CN . CH2

(CH2),

378ci HCH2 H A TABLE 6 -
NH2  ExarpplcenBs(002) q
60 26 October 2004 WO
3831CNCH2 3842 RCRIGR01/01888

Example n RYMCHp)q R X'
409 1 . E)/\{ CN | CH,
a0 | 2 CN |. CH;
a1 ] 1 N CN | CH,
412 2 0\4 CN | CH;
413 . CI N H S
414 2 "~ H 'S

. 415 1 Na H s
416 | 2 - H |. s
417 1 m H | S
418 z | s H S

TABLE7 ~ Examples 419 - 438

Example m R°R'N
: o ,
R | B
a1 | 1 ﬁj\g
- - e
420 1 - .
‘ T |
41 | 1 | /[ij\ﬁ
.l :

62




3871CNCH2 3882N / CNCH2 3891CNCH2 3902CNCH2 . 3911CNCH2' 3922- CNCH2 3931j CNCH2
3942CNCH2 3951NHCH2 3962- HCHz 3971HS 3982H S 399. 1GNS 400260086 bbNCNCH2
4022CNCH2 4031NCNCH2 4042CNCH2- 4051CNCH2 4062CNCHz 4071CNCH2 4082< ~SCNCH2
61 26 Qct ONeO 0EPGH WO 01/ 81304 PCT/ GBOL/ 01888 Exanl enR$( CHA)TEBIYAYISCNCH2
4102CNCH2 4111-- NCNCH2 4122CNCH2 4131NHS

Example m R°R'N

K¢
422 | 1 @\N)\
) - H
1 Q r"Hl)\
423 1. N |

424
425 -
426
427
428
429
430
431
432

M N[l =iw| N -

[£+]
IZ .
P

- 434

435

436

o o | 4t W
L N ' . R H
. 438 .3. . MeOJ: ;

' TABLE 8 —~ Examples 439 — 450

N w N
) .
Iz
e
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- 4" 14. 2HS . 4151HS 416. 2HS 4171HS 4182g fHS TABLE 7 - Exanples 419 -- 438 6
"RN-0 R7 C( H2 H2 Exanpl eMRWReN '4191N~ H.4201CI NA H Cbe N&obet2dd4a H Cl
62 26 Cctober 2004 WO 01/81304 PCT/ GB01/01888 Exanpl eMR6R7N 422 1CI H Nh

. WO 01/81304 PCTIGBOIIOISSS
Example n R¥{CH.)q R’ X
439 1 | O~ CN | CH,
a0 | 2 CN | CH,
441 | 1 | @ CN CH,
442 2 GD/\J CN | CH,
. 443 1 ‘ _ S
444 2 C,Q/\' - S
ass- | 1 I' o len| cH
446 2 (\;{/\/ CN | CH;
447 1 Q/\{ CN | CH,
4438 2 | a CN | CH,
449 1 _ - CN CH;
450 2 Meo/cr\l . CN CHa

EXAMPLE 451
- Detemination of activity ‘ -

Conipounds were assa&(éd as inhibitors of DP-IV according to the methods described in
WO095/15309. _ All the'compounds described in the foregoing Examples were compeh’uve
_ inhibitors of DP-1V with K; values less than 300nM.

EXANPLE 452 _ o
Determination of activity in vivo -

The anti-diabetic action of selected compounds was demonstrated in Zucker obese rats

usin1g a standard oral .giucose tolerance test. Control rats were given a solution of glucose

by oral gavage, and plasma glucose levels were determined.. These rats derhonstrated_ a

significant hyperglycaemia. | Compounds according to the present invenﬁon_ were - '

dissolved in gluc:ose'soluﬁon.at various condentrations, such that the rats could be givén
64



4231LA H O 4241CF 4253 H 4263 4271A 4282 4293 430. 1C ~ 4312H 4323Cl 4332
4343H 4352° F NA 4363H 4372 4383. Me0 TABLE 8 -- Exanpl es 4&@03@}@@30@4
R8(/pHZ) OANH 1. (CH2)ri NH2 .63 26 October 2004 WD 01/ 81304

PCT/ GBO / 0¥ 81/E384pl enR$( CH2) gR X . PCT/GB01/01888

varying doses of the compound simultaneously with the gilucose challenge.  The
' hyperg!ycaem:c excursion was reduced in a dose-dependent manner in animals receiving
between 0.1 and 100 mg/kg of DP-]V mhib:tor

. EXAMPLE 453
- Pharmaceutical forrhulation

Tablets containing 100mg of the compound of Exampie 1 as the active agent are prepared
from the following:

P Compound of Example 1 | 200.0g

~ Comstarch o © 71.0g
Hydroxypropylicellulose - ' _ ' © 18.0g
Carboxymethylceliulose calcium 13.0g
Magnesium stearate - ~ 3.0g
Lactose - _ : _ 195.0g
Total - 500.0g

. . The materials are blended and then pressedl to give 2000 tabiets 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-1V and would accordingly be expected to be useftjl as therapeutic agenis ‘
for the treatment of impaired glucose tolerance, type Il diabetes, and other diseases where
inhibition of this enzyme leads to an improvement in the underying pathology or the
symptoms.

The present invention is further defined in the following Claims.
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4391CCNCH2 ‘44021CNCH2 4411CI CNCH2 442.: 2CNCH2 4431HS 4442ci | HS 4451CI CNCH2
4462CNCH2 4471CNCH2 4482ci CNCH2 4491CNCHz 4502MeoCNCHz EXANPBICEo$E12004

Det erm nation of activity Conpounds were assayed as inhibitors of DP-1V -
according to the nethods described in WZ95115309.. All the, conpounds
described in the foregoi ng Exanpl es were conpetitive inhibitors of DP-1V
with K values |ess than 300nM EXAMPLE 452 Determ nation of activity in
vivo The gnhipdiabetic action of selected conpounds was denpbnstrated in
Zucker obeseTats using a standard oral .glucose tolerance test. Control
rats were given a solution of glucose by oral gavage, and plasnma gl ucose

| evel s wejf e glainfolidétbcted lhemederiaitivestsf Tanmala Matadibmars aidgrddisomats
hyper gl. ycaem,

a. ounds cordin o_th resent. in tion re
A 5ol ved 1 fhegpol ABREERrsaiealy SeeRane site oL KRB el by ¢ e
rats coul d bésomersen 64 26 Cct ober 2004 WO 01/81304 PCT/ GBOLl/ 01888 varyi ng
doses of the conpound sinultaneously with the glucose chall enge. The
hyper gl ycaem ¢ excursi on was reduced in a dose-dependent nmanner in aninals

" recei vi ng  between 0.1 and 1RqugI kg of DP-1V inhibitor. EXAMPLE 453

|
(CH,),
X4HCRRY),, ]
0 .
CHN

wherein:
X! is selected from a sulphur atom, an oxygen atom, a sulphinyl group, a suiphonyl
group and a methylene group;
X2is selected from O, S and methylene;
X2 is either NR® or a carbony! or thiocarbonyl group;
R'is éither a hydrogen aton or a nifrile group;
R? and R® are independently selected from H and C,-C; alkyi, or together may be
~(CHap |
R*is R* when X? is NR® and R* when X is a carbony! or thiocarbonyl group;
R* is selected from R°R'NC(=0), R°R'NC{=S); R¥(CH,)C(=0), R*CH.),C(=S),
R%(CH,),S0;, R*(CH2){0C(=0) and R*(CH),0C(=S);
R®is R°R'N;
R®is H or C,-Cs alkyl;
R® and R’ are selected independentty from R¥(CH,), or together they are
~(CHo)z-Z'(CH,)- or ~-CHR®-Z*-CH,CHR"~;
R® is selected from H, C, — C, alkyl, benzo-fused cyclo(C; :—- Ce)alkyl, acyl, di (C; —
" Cq) alkylcarbamoyl, di{C, — Cqgalkylamino, N-{C, — Cg)alkylpiperidyl, optionally
-substituted aryl, optionally substituted a-{(C, - Ce)élkylbenzyl, optionally substituted
aroyl, optionally substifuted arylsulphoﬁyl and oplionally substituted heteroary,
wherein heteroaryl means monocyclic five- and six-membered ring aroméﬁc groups
_ with one or two heteraatoms, which are selected from nitrogén,'_ oxygen and sulphur;
" benzofused derivatives of these rings; and bicyclic groups formed by the fusion of
fwo such monocyclic h_eteroaron'iatic groups; _
R® and R" are selected independently from H, carbamoyl, hydroxymethyl and
cyanomethyl; | ' -
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i e et

Phar maceutical formul ation Tablets containing 1 00ng of the conpound of
Exanple 1 as the active agent are prepared fromthe foll owsmgtob&iappaund of
Exanpl e 1200. Oy Com starch71. Oy Hydr oxypropyl cel | ul osel8. Oy

Car boxynet hyl cel | ut ose cal ci unil3. Oy Magnesi um st earate3. Og Lact osel95. (g
Tot al 500. g The materials are blended and then pressed to give 2000 tablets
of 250n-ig, each containing 100ng of the conpound of Exanple 1. The above
denonstrates that the conpounds according to the present invention are

I hi bitors of, DP-1V and woul d. accordi ngl ex .be useful as -
t'her apeuti c adetrestedfigm ﬁ%@lﬁqg‘ﬁ@rﬁ(ﬂ?ﬁfof&i' T gg‘%‘ﬁ%&‘%ﬁ‘e tol erance, type
11 di abet es; Z%ansh qfitrenlly slibstitatedarthotpberglene moielyi t i on of this enzyne | eads to
an i nprovenerrrlits'ig the underlying pathology or the synptons. The present
i nvention is f’urtﬁ'er defined in the followng Cains. 65 26 Cctober 2004
CLAI MB: 1 A mis®potind sel ected fromderivatives of fornula 1, tautoners and
st er eoi somergjs 2 hereof, and pharmaceutically acceptable salts of said
derivatives, tautoners and isoners 1 H2N wherein: X is selected froma
sul phur at onf®&¥xygen atom a suiphinyl group, a sul phonyl group and a
met hyl ene grppor X2nds selected fromO, S and nethylene; X3 is either NRS

‘or a car b'onyhsgr_i. hi ocar bonyl _group‘;

the optional substituent(s), i present, being selected from (C, — Cq) alkyl, aryl- which

may be further substituted with one or more methyl or trifluoromethyl groups,
hydroxy, (Cy — Cs} alkyloxy, (C: — Celalkylsulphonyl, acyl, perﬂuo'roacyl.‘_arr_lino. (C: .
- Cq) atkylaqlino. di(Cy — (_:s)aimino, amino(C; — Cg)iﬂkyléﬁé ﬂuoro-.' Eli_toro, bromo,
trifluoromethyl, nitro, cyano, carbalhoyi. carﬁoxy and (C, -—'Cs) alkyloxycarbonyt

| groups andfor where two adjacent substituents are present, the fwo adjacent
substituents may be-linked so as to form a ring fused to the parént aryt or
heteroaryl fing; . : '

- provided that when X2 is CHy, X* is NH and R* is R®CH,0(CO) then R® is not
unsubstituted phenyl or nitrophenyl; and that when X' is CHg, 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 t6 Claim 1 wherein R' is a nitrile group.

3 Acompound according to Claim 2 wherein the stereochemistry of the nitrile group is
as shown in formula 2

R‘i.xa
|
G
X={CRR"),, )
0
HN
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R is either a hydrogen atomor a nitrile group; R2 and R3 are

i ndependently selected fromH and Cl -C6 al kyl, or together 20@¢tdber 2004
-(CH2)P-, R4 is Ron when X3 is NR5 and R4B When X3 is a carbonyl or

t hi ocarbonyl group; R4A is selected from RGR NC(=0O, R6RTNC(=S);

R$(CH2) 9C(=0, RB(CH2)4C(=S), R6(CH2)4S™®2, R$(CH2)gOC(=0O and
R6(CH2)gOC(=S); RABis RGR N, R5 is Hor Cl-C6 alkyl; R6 and R are

sel ected independently from RS(CH2)g or together they are
-(CH2)2-Z' - (CH2) 2- or -CHRg-Z2-CHz-CHR1-; R6 is selected fromH C - 4

al-kyl , benzo-fused cyclo(C, -- C6)al kyl, acyl, di (C, - C6) alkylcarbanoyl,
di (CL -- C6)al kylam no, N-(Cl - C6)al kyl pi-peridyl, optionally -substituted
aryl, optionally substi tuted a- (i -- CQal kyI benzyl ' optl onal I y
substitute [ tionall y
substi t ut e‘g ﬁ\e?o rgﬂwﬁ éiaﬁ#ﬁ%{‘g&}g%%% tﬁlerrétg%g rmno c |c I've- and

si x- nenber ed adjﬂmgﬂﬁﬁhﬁmmiaw@mlwpgfthwwﬁmooﬂsswnmﬁpmt@aﬁ ons, which are
sel ected fromnitrogen, oxygepsand sul phur; benzofused derivatives of
these rings; and bicyclic gro formed by the fusion of two such
nonocyclic heteroaromatic groupd; RO and R70 are sel ected independently
fromH, carbanoyl, hydroxynet hyﬁCHahd cyanonet hyl ; 66 26 October 2004 | Z
i s selected froma coval ent bon _(cm?a) )r, -0-, -SQ(- and -N((CH2)0)-;, Z2

is an optionally substituted ortho pherﬂ/l ene rﬂ)l ety; mst-3; nis0-4;
p|525 g|503 ris |l or ’H Q0- 2;

o
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the optional substituent(s), if present, being selected from (Cl- C6)
al kyl, aryl which may be further substituted with one or nuéecwbéitnpba or
trifluoronethyl groups, hydroxy, (Cl- C6) alkyloxy, (Cil-

(:6)al kyl sul phonyl, acyl, perfluoroacyl, amno, (C. - C6) alkylam no,
di (C1-- C6)ami no, amno(Cl.- C6)alkjrlerie, fluoro; chloro, brono,
trifluoronethyl, nitro, cyano, carbanoyl, carboxy and (O - C6)

al kyl oxycarbonyl groups andl or where two. adj acent substituents are
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,
X31is NHand R is RBCH2ZQ(CO then R8 is not wunsubstituted phenyl or -

ni t rophenylg - > G Li | ieXQ hs NH and R4
i's R6(CH2) g ’38‘?’ "Epﬁgﬁr? \ée%‘(%’gh:%:d ??saﬁn“(?ﬁ Erghe?rﬁ';ﬁ/l#o'rs étl?{@e.cy%u%\%ggr%%und
according to EfEphemisiheiies %gr‘?"g,'saésh‘?“\f"r"i‘i"ﬁmﬁq‘bup. 3 A conpound accor di ng
to Gaim2 wherein the stereocgeni stry of the nitrite group is as shown.in
formula 2 2 H2N 67 26 Qctober 2804 4 A conpound according to aim1l or 2
wherein the stereochem stry of t ﬁ centre adjacent to the primary amne is
of the S configuration as shown (gt ormul a 3 Ra (?H2)~ X2 (CRRRRkm 3 67a
26 Cctober 2004 5 A conpound acckH@RIB)Lo Claim 4 wherein Rl is a
stereochem stry of the nitrite grodp i%as shofn In fornmula 4 4

HN _
( b‘\“CN
X!
6 A compound according to any preceding Claim 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, X% is —CHp- and R?
and R® are both H.

9 A compound according to any of Claims 1 to 7 whereinm 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 fo 7 wherein mis 1, X*is -S- and R?
and R® are both methyl, .

411 A compound according to any preceding Claim wherein X% is NH.

12 A compound according to Claim 11 wherein mis 1, R?and R®areHand nis 1 or 2.

13 A compound according to Claim 12 wherein R* is R°CO or R°NHCO and R is
optionally substituted heteroaryl, optionally substituted heteroaryl being as defined in

claim 1.

14 A compound according to any of Claims 1 to 7 wherein m is 1; X?is ~CH,-, RZ and
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RNIx3 1 (CH2)] X2 (CR2ZR3)m 4 6 A conpound according to any preceding
Claimwherein mis 1. nitrile group and the 7' A conpound ag&Octobérizgo4 o any
preceding Caimwherein R2 and R3 are independently Hor nethyl. 8 A

. conmpound according to any preceding Claimwherein mis 1, X2 is -CH2- and
R2 and R3 are both H 9 A conpound according to any of Clains 1 to 7
wherein mis 1, X2 is -0- and one of R2 and R3 i's nethyl and the other is
H. 10 A conpound according to any of Clains 1 to 7 wherein mis 1. X2 is

-S-and R angeBn# fisRehAxFBIdY,| . - 11 A conpound according to any
preceding Caimwherein X3 is NH 12 A conpound according to Claim11

"wherein mis 1, RZ and R3 are Hand nis 1 or 2. /13 A conpound according to
d aiim 12 WSe#\mbmpMdh&oﬁﬁ(j)tm@laﬁBNH@i&eﬁiﬁid:@NHs optional ly substituted
heteroaryl, optionally substituted heteroaryl being as defined in claimi.
14 A corrpound according to any of Clains | to 7. wherein mis 1, X2 is -
CH2-, R2 alfd ABmpeindepeiiing toiiaim RS whereiniiS fishontionally subsiuladble@alys CO. 15 A

corrpou_nd acce %hagsﬁ&tnﬁeah&hr%éwmmp%ﬂeﬁ%|h§|alm\"'| 16 A conpound according
to Claimi15 erein is optionally substituted heteroaryl, optionally

substituted heteroaryl being as defined in claim1. 17 A corrpound accordi ng
to C ai m 1 orcoGipainth dbtordiie teeChaint e ohElbiar mwdrengwmér&mwhsti tuted or

nono- or dis ' e sel e Cl C6  al kyl,
Cl- C6 al ky Io“pﬁ}o {ldd%oeognﬁnﬁlo%?%ub%hkgé{] esuﬁgﬁ{gp ByE % %ﬁgg "CA conmpound
according to aﬂsvlaﬁirrﬁ?sla"%hm @jorp, Ritlorp snmtawmeﬁvigwpﬂ-lz

‘18 A compound according to Claim 4 wherein R' is CN and X*is CH,.
19 A compound according to Claim 1 wherein R'is H and X' is S.

20 A compound according to Claim 1 wherein X* is NH and R' is selected from
R°R’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]pyrrolidine-2-carbonitrile,

(28)-1_ -[N®-(Pyrazinyl-2-carbonyl)-L-lysinylipyrrolidine-2-carbonitrile,

(2S)y-1-(2' S)-z‘-Ammo~4‘-(pyrazmyl 2“-carbonyiammo)butanoyl]pyrmIldme-z-
carbonitrile,

(4R)73-[N“—(Pyrazinyl-2-carbonyl)-L-lysinyi]thiazolidine—4-carbonitrile,
(2$-1 -[AF-(Pyridyl—S—methyI)-L-gIutaminyl]pyrro!idine-z-carbonitrile;
1{N"-{Pyrazinyl-2-carbonyl)-L-omithinyljpyrrolidine,
(2S)-‘J.-[S-(Aoetylam'inomemy!)—L;cysteinyl]pyrr'olidine-2—carboﬁitrile

3-[N°-(2-Chloropyridyl-3-carbonyl}-L-omithinyljthiazolidine,
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19 A conpound according to Cdaiml wherein R is Hand X1 is S. 20 A
conpound according to Caim1 wherein X3 is NH and R4 i s sekeriogs doppm
R5R N(CO), R6(CH2)gCO and Ra(CH2)gSQ2_ 21 A conpound according to any of
Caim1l selected from (2S)-1-[W-(Pyrazinyl
2-carbonyl)-L-om thinyl]pyrrolidine-2-carbonitrile,
(2S)-1-[ W (Pyrazinyl -2-carbonyl)-L-l1ysinyl)pyrrolidine 2-carbonitrile,
(29)-1-[(2'S)-2" - Amino-4' - (pyrazi nyl -2"-car bonyl am no) but anoyl | pyrrol i di ne-
- 2- carbonitrile, (4R -3-[N
e- (Pyrazinyl - 2-carbonyl ) - L- 1 ysi nyI]th| azol i di.ne-4-carbonitrile,
(2S) - 1- [ N - (Reizizhtodpyriaiitaydajbohyl)d astitimiTpydrdlipiyie featii di ne- 2- car bonitril e,
1-t W- (Pyrazinyl -2-carbonyl)-L-omthinyl]pyrrolidine,
(2S)-a-[ S-(Acetytam nonet hyl )- L-cysteinyt] pyrrolidine-2-carbonitrile, 3-[W
- ( 2- Chl or opy2EHE{-N"I2-Chictwpyrigyh3-darbouyiiiLt-diithipl ] pytidlidine 2tcdibonigie 69 26 COct ober
2004 1-[ Nm (2- Cht or opyddyl - 3-car bonyl )-L-om thinyl]pyrrolidine, and
(2S)-1-[ Nm (2-Chl orop gdyl 3-carbonyl)-L-om thinyljpyrrolidine-2-carbonitri
fe 3-[Nm( P?ff‘hz(PYrﬁlﬂXé cPesbroitiinydiageding | t hi azol i di ne,
3 [ N9- (2- Qui noxal oyl ) -L-1ysinyi]thiazolidine,
3-[1V - (2- QJl noxal oyl )-L-om t hi nyl fhl azoti di ne, :
N- (23 HEREp YL ilvsuithiazeby e] pyrrolidine-2-carboniitrile,

1-[
6- Met hyl pyrazi nyl - 2- carbonyl ) - L-om t hi nyl ] t hi azol i di ne,
I

(25) -
3-[N -

3- [ AF- (| soquij Lne- -carbon .- -ong t hi nyl ]t hiazolidine, A
3-[W(6-Tri. f%’@?@%ﬂ"ﬁﬁqﬂ 331{'?& '}ix)haztmdﬁﬁnm nyl ]t hi azolidine, (29)-1-[(2'R)
3"« (Acetyl am nonet hyl t hi 0) - 2' - am no--3' - met hyl butanoyl ] pyrrol i di ne- 2- :
carbonitrii 28)-1-[A2-{2:Q toyl)-L. .

(25)-1-[S( g I-)’l c[o ';(/ ctg?ogg%)y _tr}rr\gIt '9’1"3"“ hdg‘f/s?-cglmﬁnﬂ |byrrol i di ne-2-carbonitdl e,
3-[Ar-(3-Pyridyl oxycarbonyl)-L-om thinyl]thiazolidine,

3-[ O ( 3- Chl rmEmMhARkRALA SRV Dub el ne, and

3 (29 - e 2 i e 1@91 T
2"-yl)pentanoyt]- thiazolidine..

3-{N"-(Isoquinotine-3-carbonyl)-L-omithinyi]thiazolidine,

4etrahydr0|squ|noI|n

3-[N°-(6-Trifluoromethylnicotinoyl)-L-omithinyl]thiazolidine,

(28)}-1-](Z'R)-3'-(Acetylaminomethyiihio)-2'-aminc-3'-methytbutanoyl]pyrrolidine-2-
carbonitrile,

{25)-1 -[S-(S-Picolyllcarbamdylmefhyl)i—cysteinyl}pyrrolidine-z-carbonitrile,'
3-[N°-(3-Pyridyloxycarbonyl}-L -omithinyl]thiazolidine,
3-{0-(3-Chlorobenzylcarbamoyl)serinyljthiazolidine, and

3-{(2'S)-2"-Amino-5'-ox0-5'{1",2", 3" 4"tetrahydroisoquinolin-2"-yl)pentanoyi}-
thiazolidine
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70 26 Cctober 2004 22 The use of a compound for the preparation of a

phar maceuti cal conposition for the treatnent of at |east ®6@dadbei3me 2
di abet es, inpaired glucose tolerance, growh hornone deficiency,

pol ycystic ovary syndrone and auto-imune and inflanmmatory di seases, the
conpound being selected fromderivatives of fornmula 1, tautomers and
stereol soners thereof, and pharnmaceutically acceptable salts of said
derivatives, tautonmers and isoners, or being according to any of clains 2

. to 21 4 RX3 (CH2)n r12-2 (CRZR3)m Wherein: X is selected froma

sul phur "at om_ an oxygen atom a sul phinyl group, a sul phonyl group and a
met hyl ene. & ol usxof  epmpeyneiderdbe prepaation ofs: geeutieal composities fordheei t her NR5

or a car bonylie@imdnhbioft ARBOE of Ay RUP diabdtes, irfpaitbd BREosd 1BKARRIGRwEL Om or a
nitrile group; R2 ahnﬁlRB are Lo egendently el ected fromH and Cl1-C6 al kyl,
or toget her ﬁlfﬂ"?ﬂ? CIGRRED PRIYeYSYSLVRY SRR RO ate-praungandjpfammeloninen X3 is a
car bonyl or tdiseasmr thercpinpgnd bping Rélecteds frone Herivathas fof tmmiRe ¥, NO{or©)s

R6R NC(-9S); =), [of= - B , FHZLPOC(=0) and
R8( CH2) gOC( =S ?Cg%)eggé'&%oﬁ'g?ém gﬁﬁ%‘?”‘ﬁ%@ %EE%E*?‘% b B> kyl; R6
and R . are sefe8etiurs leHompe AaiIsemers. ordringeRceipy i BY of e Rée 2t hey are

-(CH2) 2- Z1- (CH2) 2- or -CHR9-ZZ-CH2-CHR10-, R$ is selected fromH Cl- 4

al kyl, benzo fused cycl o(Cl- C6)al kyl, acyl, di (Cl- C6) alkyl carbanoyl,

-di (C1 - CB)al kylami no, N-(Cl -- C6)al kyl pi pendyl, optionally

Ri)fs
(GHa),
XA CRRY, .
o |
H,N

. 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;
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 together may be
{CHz)p~ :
“RYis R*when X is NR® and R*® when X*is a carbony! or thiocarbonyl group;
R* is selected from R°R'NC(=0), R°R'NC(=S); R*(CH2).C(=0), RYCH,)C(=S),
R¥(CH2)4S0;, R¥(CHZ);OC(=0) and R%(CH,),0C(=S);
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substituted aryl, optionally substituted a-(Cl- C6)al kyl benzyl, optionally
substituted aroyl, optionally substituted aryl sui phonyl ar Gegibeaoak| y
substituted heteroaryl, wherein heteroaryl means nonocyclic five- and

si x-nmenbered ring aromatic groups wth one or two heteroatons, which are
selected fromnitrogen, oxygen and sul phur, .benzofused derivatives of
these rings; and bicyclic groups fornmed by the fusion of two such
nonocycli c heteroaromatic groups; RO and R70 are sel ected i ndependently
fromH, carbanoyl, hydroxynethyl and cyanonethyl; Z" is selected froma
‘coval ent bond, -(CH2),-. -Q, -SO and -N((CH2)gRe)-; -Z2 is an optionally
substltutedR@rH?%rghenylene nmoiety; mst-3; nis0-4; pis2-5; gis0-3; r is
1 or 2; and the optional substituent(s), if present, being

‘sel ected fraﬁmtﬁﬁkmeﬁwhhlkyl aryl which may be further substituted with

?g‘i OE:G;mIrE %Whrﬁele&kﬁfnﬁ?wn@éiﬂlm R?.JCBM;RWQE‘“W“QY% (26) - CE) I al kyl oxy,
al kyt sui p . woacyl , amino at kyl am no,
. di (CL - ©8) anfChgzZ W}(‘ﬂé@ﬁlg Ré%’zg{zf%eone fluoro, chioro brcom)
;Ir ka : gor gg?g")é‘ s-eleBtb? forﬂ'n m%nl@g alkyly m;jﬂs‘?d wgir@w@s)am ?c;ﬂlbtll;ﬁgg)
yl oxy u aRdi o s are
present, the f)vﬁBkY @@t R"d E‘%’Wﬂ’@%t \3@{@} i Rﬁpuﬁéﬁdﬁ to forma ring

fused to thespattatad a:ar yiptionally h@&ﬂ'@éﬂ;@t q)?\[é‘be%yb\‘?f’tl?éalytsf‘i Yfen x2 is crei

X3 is NH and_R.i 4 B§BRuBdN{1Sana dptioratys elistitutedt tetbrgsindny | or
nttrophenyl aBﬁl %Ptﬁg \?\ﬁ%ﬂe B y

is Re( CH2) gc@heylnmn@fpaggp%q);ﬂ?h?@ ﬁY&ﬁﬁqﬂ§Te'8?exé{¢1§| gﬂ% &ﬁups‘ s NH and' R

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 RY are selecied independently from H, carbamoyl, hydroxymethyl and
cyanomethyt;

7' is selected from a covalent bond, {(CHy)r, -O-, -S5O and -—N((CHz)VqR")-:

72 is an optionally substituted ortho-phenylene moiety;

mis1—3;

nis0—4;

pis2-5

qis0-3;

ristor2 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 trifluoromethyl groups,
hydroxy, (C1— Ce) alkyloxy, (C: - Cs)alkylsuiphonyi acyl, perfluoroacyl, amino, {C, -
C;) alkylamino, di(Cy — Ce)amino, amino(C;y — Cg)alkylene, fluoro, chioro, bromo,
trifluoromethyi, nitro, cyano, carbamoyl, carboxy and (Cy — Ce) alkyloxycarbony!
groups andlor where .two adjaoent substituents are present, the two adjacent,
substltuents may be linked so as to form a ring fused to the parent aryl or heteroaryi.
ring;

provided that when X2 is CHy, X“ is NH and R' is RBCHEO(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 methyl or ethiyl.
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