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e3exX7u""#\ (. *667TX7*wW\V26 Cct ober 2004 WO 01/ 81304
I nhibitors of Di peptidyl Peptidase IV PCT/GB01/01888 The #0@¢ebtr 208 ention
rel at es tﬁ' 8??‘ es of novel conpounds that are inhibitors of the enzyne
di pepti dy d;%‘z ase |V, to pharmaceutical conpositions coffri/ePH BHese
I nhi bitors, and the use of such conpositions in the treatnent of human
di seases.: Background The enzyne di peptidyl peptidase 1V, hereHmmlmmmmmmﬁmmd

DP-1V (and el sewhere as Dihibitos oPBipeptidypRepadsse ftnown by t
classification EC 3.4.14.5, is a serine protease that cleaves the «gg6n

N-term nal dipeptide-from peptides that begin with the sequence H Xaa-Pro

(where Xfe présédtyinodhition refites t@btmégfbfm&%eb@@bwuﬁdd tria@ ke irinfbitereof fiad Pro
is proline It will al so acce|o as substrates peptides that begin wth the
3

10 AveFerceutival \wofpesitions t conptisingr theseas a
menbr angyHsHosl aMdthe uBe oMlich dopfitiditiots th theltidatiRehtBRuRRM dieRed denti fi ed.

I niti.al |nterest in DP-1V focussed on its role in the activation of T

"l ynphocytes. DP-!V is identical to the T cell protein CD26. 1t was proposed

“t hat- DPOr PRV)aand glsooknowm by e &E@ﬁ'ﬁﬂ%ﬁﬂ"oﬁce?r 444

. peptide-1 and -2 (GP-1 and

- half

that inigfekppsundf DP-1V would be capable of nodulating T cell
responsi venéss, and so could be devel oped as novel imunonodul ators. It was .

-further suggested that CD26 was a necessary co-receptor for HV) and thus

that DPrhY én&?ﬂn@'di;%p‘ind?l%sgdé’fé Nﬁ%Halm thrTebﬁtécf BpLIVERhd %Tse%B% ad ARV on

was given t outsid he 1 nmune \s%stem It was recogni sed
ia@ $Riige; pietense distes,
i ncl udi e&aoégm& I\h@hﬂﬂﬁ?dubébﬁﬁiﬁﬁ&ﬁ ﬁgu&@@%é:@é?h? wﬁn%alsea -Hix58-Pro

known ave a
pot ent i WNerg >8#ar 'é(?c"Ycﬁm't"ﬂ &cide @ttlmvgafpreﬁ%thy a llPﬁP'@lHﬁsO% rﬂ"\dd"l’mcﬁ proline). It

‘post - pr yafkhigé ae&éms@uumes beﬁe &3 thit uealrpwm{het ébauePE’e Hxé(amratzw}‘efesw ght

al so be_usefully e treat nent g di abetes ‘and i npai red
gl ucosels 6iaBW§hceDP¢W W%'iaﬂ'ESt fdentifigd ay a Wﬁm‘j’i@féﬁ‘ Old]dep@éﬁ"r‘ enMote tgegatinai ng

clini cagoﬁ,[,’e%ﬁnhgsgég,l, %ﬁﬂﬁggj s possibility. Several groups have disclosed
inhibitors of DP-1V. Wile sone | eads have been found from random screening

programs, the majority of the work in this held has been directed towards

the investd Eﬁbfé&!‘ irPbPaviystisyea o’iﬂ?é RIS in ih@"ﬁd%\r&@insopf‘ lﬁﬁpﬂo¥¥@9at DPRLIY is

substrate ana s are disclosed in, for exanp

5, 543, 39’@%9@1499{&%5096'( BtRin 40358 tlbwes p;;omdséet i m@&ﬂégyould be

W098119888aH16 i mahataimg]or \d2ll reSgdnshiepbss, and 20 eBhIabsEE &Q@ﬂgypa@lﬁéﬂéﬁm
PCTJGB01/ 01888 V\¢?99J462 2 and V\l)99161431 The nost potent inhibitors are

am noaciTmMyyemasilgions Hbwas further suggestar theh D26 was & RecassPE enigCeRiAgIN o

cydi se, Hu arRf th0e tHER DP-RiAkibRoR \ouRl Bediistful i thel thizddmehi siiipsder i vati ves have
a | owner afflnlty for the enzynme and so would require large doses in a

clinical situation. Pyrrolidine nitrites appear to offer a good conprom se

since t hﬂbﬁnﬁtﬂﬂﬁab@wénao hthg ol fof IDP-(W ofliteide!the imAila¥ By sl at was ssioghiskd | ong
H {hat ID?’ RP g\as a Eey ro?e in the degradatlon of several peptide hormones, including growth
homone releasing hormone (GHRH) and glucagon-like peptide-1 and -2 (GLP-1 and
GLP-2). Since GLP-1 is known to have a potentiating effect on the action of insulin in the
cbntro! of post-prandial blood glucose levels it is clear that DP-IV inhibitors might also be
usefully employed in the treatment of type Il 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 this field has been directed
towards the investigation of substrate analogs. Inhibitors of DP-IV that are substrate
analogs are disclosed in, for example, US 5,462,928, US 5,543,396, W095/15309
(equivalent to US 5,939,560 and EP 0731789), WQ98/19998 (equivalent to US 6,011,155),
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._ " the free base. There renmains, however, a need for mhb{%)t ot;s 864'
DP-1V with i nproved properties. BI’I ef Descrl ption of the Inh KPR The
present invention relates to a series of inhibitors of DP-IV with i rrproved.
affinity fo yme The conpounds can be used for the tr

number of h&da%d?%ases i ncludi ng inpaired d ucose toler an?g:tr’r%"fo % |

" di abetes. Accordingly, one aspect” of the invention provides a, conpound

sel ected from derivatives of fornmula 1, tautoners and stereoi soners

thereof, 3RehgBNRRTRCEH W@ﬁJ‘Q}G‘M@PCG%é%SstS teht fihitiors aFLeEahi{rﬁIdcﬂeéyrroltdme

tautorrers an I sonmers RX ~~H2~n )m1l OHZN N R~ X--" wherein:
X is sel dmrenicacidm Wé'@ﬁsﬁrﬁﬁ ugstable aaﬁ %'Hﬁbwféiﬁ%rﬂ'h"& the mae siablegpystaiding
- sul phonyl angqu Bitfin@déalesR0e QNGWEY: afffnity for ff SsdyRiE AdddB wbul® &Eﬁk !
_net hyl ene; Igg el t her NRSSor 21 car bon Worrthl ocar bonyl ro(tﬂp,r el :grge
“either a Hiosesies cliniahspationni PVF@@'@@%}L&S pppegidorffen pgoot sopPremaise since
. Sel ected ftﬁ%hrhjé{/vﬁﬂgth% hlEﬁ’ aﬁihiﬁyforﬂﬂar el’iﬂﬂf‘é Qﬁd a%)és&?amy(@ib P:alf-ll?e in s%ﬁmgita%ber
© 2004 R is - i s _a _carbon or thiocarbonyl
:"group; R "thé Jresebasa edTherr@ Wwdzwwer F@mqe{iés; inhibitarsof ﬁﬁ( -Bopith improved

t R(CHz) aC( p%/p rF&ég:HZ)aS& R(CH2) QOC(=0) and. R(CH=)g0OC(=S); Rs is RRN R
“is Hor Rand R are selected independently fromR(CHZ)q or
t oget her- they are -(CHz)z-Z'-(CH) x- or -CHR—ZZ CHz-CHR -; R is selected
fromH C cycio(C, - Qalkyt, aryl, di (C ©

al kyl car baBnD%/fﬁe&g!r@m %ﬁ aﬂzé a?'nqno N (O - Oalkylp' ~pe~dyl, optionally
substituted aryl, optionally substl tuted a- (C = C)al kyl benryl, optionally

. Substitut ARt @hd ﬁtéﬁééﬁew itfHord SHDBOOWin ﬁi?:% \%tamg%
substi t ut g@‘eﬁge %J?%ta'lryl tiotf er%si n heter oa&ﬁ\ nmeans m)nocycI Irc five dé'the

. si x- menbererdymieng The compoundg can pe uspd fprd treptmeopt of & nunchar ofbuman diseases

- sel ected f, t: %e{&é;ﬂqﬁsg}, bgagaksed derivatives of t hese

Fings; dﬁ‘g'ir@:'%llf'@gg%o&%? orl y tcEMeusll on of two such nonocyclic

het er oar omatl c groups; R and R are selected independently fromH,

car banoy!| gﬁb‘?&lﬁ%ﬁ”&*éﬁépe@ﬂ& tﬁ&&rﬁ\ﬁiﬁiﬁbﬂﬂ]&owd@s d Boraﬁdnmzt saledtedm a coval ent
bond, CI-(\ Z~ is an optionally substituted

ort ho- phen?ﬁ@rﬁ@"\ﬁilvﬁfoofﬁ@?qstaNh’(W'%rs@"d SL‘FJG?JF%'QG@ qis0-3; r is 1 or 2;
and t i s Qneredt; ardphamycedically asedptablet satnef(sald dwatpe%WmMg sel ected
from(C, -, Ca'%I al kyl, aryl which may be further substituted with one or
nore mnet hy'F°"E) Strittuoronet hyl groups) hydroxy, (C, - O alkyloxy, (C -

O al kyl sul phonyl, acyl, perfluoroacyl, amno, (C, - C alkylamno, di(C, -
Camno, amno(C - O aI kyhene tluoro, chloro, brono) trifluoronethyl)
nitro, ¢ yano) carbanoyl, caxboxy and (C, - O alkyl oxycarbonyl groups

andl or where two adj acent sg ﬁ ituents are present, the two adj acent
substituents may be |inked s to forma ring fused to the parent aryl or
heteroaryl ring; provided t hx}(QRiBH Xz is gHz X is NHand R is RCHzO(CO)
then Ris not unsubstituted phgnyl ©Qr nitrophenyl; and that when X is CHZ
is H Xz is CHz, Xl is is RRCH-aC(=0 then R(CH=)4 is not

met hyl or ethyl. 2a 26 Cctober J2004 Anot her aspect of the invention
provi des the use of a compound preparation of a pharmaceuti cal
conposition for the treatnment ol,ayf |east one of type 2 diabetes, inpaired
gl ucose tol erance, growth hornoM&deficiency, polycystic ovary syndrorre and
aut o- i nmun and inflammatory di seases, the conpound being sel ected from
derivati vé’g ™ fornul a A? tautoners and stereoi soners ther eof, and

phar maceutd !;&bh?%@%ﬁtsaﬂﬂ“é aloq), A8 oppenateq. 3 syiphiny grouR @ sulpheher s and

i soners l;g;,d métiyinegibup X' s selected froma sul phur atom an oxygen
atom a sulLphin onyl group and a net hylene group; XZ is

sel eded. f o sese@’g%'ban%?'h"'r‘éwem is either NRS or a carbonyl or

t hi ocar bom?lseyiwuﬁsoﬂca@ﬂﬂptmw@ﬂml@gen atomor a nitrite group; R~ and

R are |n@eg%%ggw*oggglae&,;&q,ﬁwgmohband C -C alkyl, or together may be ~
-(CH)o

" R? and R® are independently selected from H and C +-Cs alkyl, or together may be
-(CHz)p~:



R is R" Wnen X 1s NRS and R48 when X is a carbonyl or {hi
group; R " is selected from RGR7NC(=0, RR NC(=S); R8(CH92%
R( CH-q( S)) R(CHz) aSO~, R(CH2)aOC(=0) and R(CHz)gOC(=S); R e i
is Hor lower alkyl; Rs and R are selected independently from R(CHl)a or
toget her they are -(CHz)Z Z' -(CHz)i- or -CHR9-Zz-CHz-CHR -; R is selected
fromH C - C alkyl, benzo-fused cyclo(C, - Cs)al kyl, acyl, di (C, CB)
al kyl car banoyl, di (C, .- Qal kyI am' no, N-(C, - Ca)alkyl pi peridyl)
optionally Ub ‘L{"I:Jﬁt %is%a@ I>s ﬁ}bma%&.( up; O al kyl benzyl ,

optionall y ar o % t| on te phonyl and
optionally st’bsst selactedoframe FER G a, NC{= SZGR&@%& di§% grn het er oar yt
means nonocygh(cgz)fgo;qa'(mﬂos(ﬁo)WRMMOC(%;; aromatic groups with one or

-two heteroatQus. ,Wwhich are setected fromnitrogen, oxygen and sul phur;

benzof used ro es of these rings; and bicyclic groups formed by the
fusion of twSisHiotC,Aamtkylycl i c heteroaromatic groups; R and R are selected
i ndependent | HJUBW\d lay log@Rét tisayaronet hyl ; 7' i S

sel ected fro%agégg%g l&ﬁ&ﬂ en@jﬁmm% é% - and - N((CH~)qR) Zz is
an opti onally-(@izbit-lff*!dze‘éf‘@?ﬁé HEﬁWene moiety; misl-3 nis 0 - 4

pi s2-5; qi s(Re3s sgec(eg flomOH, &, — gk, |ba&o&;seuhﬁ:la!p{+Gnaikyl.sasFﬂsdu(Cuent(s) if
present, bei ted, f ( I & Ry furt her
substi t ut ed %?tﬁ‘ 6‘”@3 rreef)ﬁ'le%'P@tlgx Y uo @WI i ?%E hydroxy, (C-
- C) al kyl oxgubstifuted aryl.(l)mbrha}lf subspth@nsz(Q aﬁy)h'kv'?ﬁﬂzm %P’t?élb?‘rbs itylef no (C ©

at kyl-am no, ?,ﬁ c\,PuPna@ %&&e&%@@é@nw arfd) aét%uénﬁr@bstft&tw)hstemem oro) brono,

trlfluaomath"y cyano , . car og{g\ é
al kyl oxycar héein batesoasy "éﬂ?ﬂ? W“Q@I@'F@’et’\ﬂbd sigmarared 8t 'P'i“?tlfeqrﬁ??ar e present,
the two adj agitine 5LHM6 histetiaming, wiish de sdléctiddomanitragen. togydenand sulptiurig f used t o

and R 15 ROMoeeeg SONVR  Ldihas, ST BeieE PRt RN o e et B0 ey | and

t hat when X"hsio&uéﬂmonosvchttmm;:armncsgrm., X is NH and R is R(CH)qC(=0

t hen R(CHZ) agi o tébYécteané’épr{J thy2 from H.ScdiSantoyie hydi&gthethy!V¥raCl / 8130~
PCT/ GB01/ 018 §?§g'?al ?gd Descrll pti one"(l)%c2 St’he I nvention In a f| rst aspect, the
pr esent mverﬁﬁ'&q'ewhprl ses a series of novel compounds. that are

i nhi bitors of' it Seecteddiphea cValént band) (GHg UOC LSO drd—N((BHIR At ment of certain

human di seas y general formula ~1. 4 R-X3 |
(CHZ) n XZ (%%%ﬁaﬂgg%&%ﬁ%@?ﬁﬁgen%tpforrrul al X is a divalent
group sel ectedsfrdm a sul phur atom (-S-), an oxygen atom (-O), a sul phinyl
group ( SO )msa).sul phonyl group (-SOr) and a nethylene group CH -). X2 is a
di val ent grouF)s ‘I)ect ed froman oxygen atom (-0 ), a sul phur atom{-S-) and
a net hyl ene @ ip*(-CHr). X3 is either a substituted imno group (-NR5 ) or
a carbonyl (g8033;0or thiocarbonyl (>C=S) group. R is either a hydrogen
atom (H) or qlogglgng group (-CN). R2 and R3 may each independently of the
ot her be a h‘},/\g g‘fn atomor a lower alkyl group, or together they maybe a
chai n of bet wo and five -nethylene ,units (-(CHAP where pis in the -
range 2 - 5) the®@ptichak sabstitueni(s)yif prbsdnhtbemgisélmweftom(m e Ca)lelkyh atyheyichar e
attached, a LRbPSe il sulstilia Vit ﬁhfl'o'?%ﬂu&laﬁeﬁﬁﬁl 6Bl m Ry be

1, 2 or 3. We greater than t he sane or
di f f er ent ForhYéMM‘Pe' Coiiofiony, (& ﬂ%ﬁ”'P'GQZ'RS‘)YQ P?ﬂW?ﬁQ'G’I‘Z@%i‘/" CHZC( Me) Z,
X Mﬁ) tZEHtZ ?Ed' thikylatamo, difts -rclaswaa: e&unat, d&'ﬂﬁﬂ@ﬁnd}ﬂu&h%hbﬁ:e&bmby OE C>S(3N)
suc a e roups are lin an am |o e - or
sul phonani de '(é’ﬁé""%mygdﬂ °’§‘I5'° °F@°’8' %’%b@flt géfy'o Eoup (-NR5 )
t hen R4 is Rdgroupshewéor Rvhare bvos ecﬂjmtedubmltmma:alrebunm the @m:)sdleﬁnm NC{=0)))

t hi b I t I
(R8{ &iiq?;(”"éz‘“’-"@*"?f‘oﬁ‘? bdr st oA e RS

sul phonyl 92‘6°Q‘l't"6%er 2004 WO 01/ 81304 PCT/ GBO1/ 01888. gr oups

- (R8( CH~CS0~, papidedtat Wierm@is CHY X°ds I arar Rak)R'GHO(CE) trenyR® igmoups

(R8(CH2) qOC( = y k. i gcar bonyl
groups( R8( CH-q sq@ﬁd%ww"ﬁh%@pmm‘ﬁ@"? J‘CIPJ{%pﬂau'%'lr'na lyi)/éf?m fied is
taken to . m@M‘bﬁ st (%hﬁ(%ﬂlmb'sd‘mmhﬂpwt%yond the scope of the
terms "alkyl", "acyl" and "aryl". The scope of the definition of R~ is -
det erm ned by the scope of the definition of Re. Alternatively, when X3 is
a carbonyl (>C=0) or thiocarbonyl {>6zS) group then R4 iis Re, where R48 .is
a substituted amno group (RsR~-N). Rs is a hydrogen atom (H) or a tower

al kyl group. Preferably, RS is H R6 and R may each independently of the
ot her be RB(CHZ)q. Alternatively, they may together be a group
-(CH)z-Z'-(CHZ)r or -CHR9 Z2-CH2-CR -. Here Z' is a covalent bond, a

met hyI ene or et hyI | dene group. ( (CH~JT Wnere T |s 1 or 2)) an oxygen atom

. o -



4 26 Oct ober 2004 WO 01/81304 PCT/ GB01/01885 Certain con‘gounds are
spedfically excluded fromthe scope of the present inventi A Oclppen P00 i s
met hylene, X3 is NHand R4 is RB(CH-gO(CD), with q = 1, then Re nay not be
unsubsti tuted phenyl or phenyl substituted with a nitro group. It is
generally preferred that when X2 is nethylene, X3.is NH R4 is
Re(EH~qC(CO), g is 1 and Rs is a substituted phenyl group then the
substituent or substituents should be selected fromchloro, nethoxy and
trifluoronmethyl groups. In the context of the (ﬁresent di stcl\?%ure, the term
| oner al kyl Anethen@spest of thecinvension; provides the s 41 & $RoURd 1OLM8: o kyl oxy, is

I ntended to ?%Q?éﬁo?\eoflé cQitRAcdREbaRMdnGMahe c saturated hydrocar bon
groups of b

i b t . | Kyl
ol beiey ! b tresimeniaftatioast a1k bps AdiaEs. TBOAITH SWRRsE oRank ot (¥ D OuPS
neopentyl) Gufhdab@sstiency; polyeystndvatyrsptdigme and a@tofingdonamsiiammatgy
3, 3-di met hyl & Cée?b&&mg&ﬂdm ﬁégeﬁh@d ko ldamvarles of NmuRrANtaRbmerear y!
5 ?/c 1 Ve and.

i ncl udes no n i X nmenbered ring arqgnat gL0 wi th one or
two het er oataods steigpisermers thewsef, eEQ%@“F‘F"@Fﬁ“H?‘E“F o%@?‘ﬁ'&&(yégg% Jéngaéul phur .
Thus, het er QRfativéa! RutBmeisdal isdmersyr i dyl , pyridazinyl, pyrimdinyl,
pyrazinyl, pyrrolyl, thienyl, furyl, imdazolyl, pyrazolyl, thiazolyl,
i sot hi azol yf) oxazolyl and isoxazo(yl. Heteroaryl further includes the
benzof used derivatives of thgse rings, such as quinolinyl, isoquinolinyl,
qui noxal i nyl , qui nazolinyt, pRu@aiazinyl, cinnolinyl, indolyl) isoindolyl,
benzot hi azolyl and the |iKke, gicydic groups fornmed by the fusion of two
.such monocydi ¢ heteroaronatic 26 ps., The termaryl includes phenyl,
napht hyl and heteroaryl. The c ﬁﬁg,of gengral fornula 1 Have at | east
one stereogenic centre and so canfexhpbit. optical isomerism Al such -
~isoners, including enantioner#,NTi ereoners and epiners are included
within the scope of the invention. Eurthermore, the invention includes such
conpounds ~ as single isoners andxa <M xtures, including racenates.
Certai n -conmpounds according to geney formula 1, including those with a
het eroaryl group which carries a H§ roxy or am no substituent) can exist as
t aut omer s. .tautoners, either .separately or as m xtures, are al so
considered tQ be within the scope of the inventjﬁ.n.I 5 2 mé%& ber 2004 WO
ofi glver S5

011 81304 PCH tgelecteddmnm arguiphy HHRYIRD AT B 7Y la 1 have
at | east one ghapasd & memyleregrbupyr oup. They can therefore formaddition salts

wi th acids. _khos i t are formed with pharmaceutically
accept abl e i'sdsse%é:‘r%g%h(:cﬁt%c@g%ﬁ? I'n the scope ~ of the invention. Exanples

of suitabl e XdueitherNRpga carbeny] & hiegageny! BIoHR:yor oacetic acid, citric acid,
fumari c aci j! id&heOa Bydisgelatomand nitrilegtoyp; met hanesul phoni ¢ aci d, hydrochloric
acid, nitric,aci.d,s sul ' | pﬁ% IcC.cagh if nlayle. Certain
conpounds ac i ga'? Qgg’leéhgeﬁ‘g?gélg?ew a ﬁ%g\%cg%b‘gbﬂ}?gc gr oudg and so are

" aple to form-&&%s with bases. Exanples of such salts include the sodium

POt assi UM ads RAGEHT™ SRR Bnd 1 b A7 63 Larbagb ockibanyl goofi on of (e aci d
with the corrgspondi ng netal ,hyd o] 0 liscar bonat e.
Simlarly, t%‘?r' sge “3??11@5 Qﬁ@gﬁﬁﬁyg’bgﬁ?@ﬁé&aﬁ ﬁ]@“?ggg’ti on of the
add with a t RCHREQYR(EHNIGE IR ERCE=SX i mary) secondary and tertiary
am nes, suchRagsﬁoPir,@t hyl am ne, can formaddition salts with the acid. A
particular case of this would be an internal addition salt fornmed between
an acidi ¢ grBUpHAMPWErR¥KYr i nary ami ne group of the same nolecule, which is
al so cal | ed RE andiR" lafy sefedted indegehaentiptorh REZH:{ @ tqgethertheyarei cal | y accept abl e)

all these . Sg{}f‘ﬁgﬂ[&glﬁgﬁw‘ﬂé@dﬂ' e scope of the invention. In a

preferred enb e’inventi‘on R'is a nitrite group. Wthin this
enbodi nent, Rtisisslegedfrem He€: - Farkylhkenze-tusedrypel@ stelalth aghdli (firrite group
IXSAaS .SS_OVV“ ][(EL) ?ﬁ?t@&t@&mé .Hg(tt%a &g)alﬂ-,ldﬂﬂﬁé;’al N—ﬁn X_E.ﬁﬁﬁaﬁgwm ZP@ﬂWNt_, e “‘\?ﬁl ~N
ccording to the standar erm nol o i.S.1S . Qnf i i on en
X is nethyl eibstiyied T’We°"l§%°'@5¥1f‘fbg{'}&§? f"g%‘ '\/\#@ﬂk&e"ﬁﬁso ! ?)‘ﬁl? p{)g"g%?gen) |
sul phi ny( or oy, pbmioydlly slivstituteat srgisulghoefi eand captionatiyo substitated hetesoaryl,
stereochem stry at the centre adjacent to the primary amne is as shown in
general fornmula 3. This is the S configuration when X2 is an oxygen atom or
a nmethylene or imno group, and the R configuration when X2 is a sul phur
at om 26 Cctober 2004 WO 011 8130%° PCT/ GB01101888 4 R-Xs | (CH2)n ~XZ
(CRzR3)m. . 3 OHN. . ~NR~ X Wthin this enbodinent, it is nore
preferred that R should be a nitrite group) and nore preferred still that
it should have the absolute configuration depicted in general fornula 4. 4
I n anot her preferred enbodi ment of the invention) mis 1. Mre preferably m
is 1 and RZ and R3 are independently hydrogen atons or nethyl groups. Wen




26 Cctober 2004 WO 01/81304 PCT/ GBA /01888 In another preferred enbodi nent,
X3 is COand R4 is RBNH. More preferably RS is an optional 1%§ QSiphet 2006t ed

het eroaryl ~ group. . Mrre preferably still, RBis an unsubstituted
het eroaryl group, or a heteroaryl group subsfituted with one or two groups
chosen from | ower al kyl, |ower~al kyl oxy, fluoro, chloro and trifl uoronethyl

groups. In another preferred enbodinent, X3 is NH and R4 is selected from
R6R N(CO), Rs(CH2)qCO0 and R8(CH-gS02. Particularly preferred conmpounds

wi thin the invention include: .

(2S) - 1- [ N- ( Pyha@inmgiercantmedremydnotyclimfive-rvind gixjmegnbeced iitg aromaticgipfsni tri | e,
(290~ 1 [V (U 4R e GRIISHHS) ich b 8ol i g Bl L | e,

Ari no- 4" - ( py suiphusybengofused deriatives of MS5eTRISHH e PR fEed DX Mehoni tri te,
(4R) - 3-[N ~ (R6nhaliwdsucmamecyticadterbarbmaticgydups:hi azol i di ne- 4- carbonitril e)
(2S}-1-[111- ridyl - 3- l. - i ] i B RehAr&@ni trile,
1-[ 1V~ (Pyr aéﬁ" gz-%’gr‘g@‘tr’f?/?}"l‘{fk’%ﬂe{’{wﬂay"w‘by@r%ﬁiggi ﬁyled%(y ° ﬂ

(2S) - 1- [ S- (Acpanpivettybionet hyl ) - L- cyst ei nyt] pyrrolidi ne-;‘-‘car bonitrile,

3- [ N-(2- Chl o4 eV PERCE od: kcA)L, L B0, Jdnb -REOH )R’ )

1-[1V-(2-Chl %?g%{l/érc%ﬁﬁ?ﬁ%g%g#l 1(Emm t hi nyl ] pyrrolidine, and

(2Sr 1-[ 1 V' - (Z-ichi entigfaly subgtutec 8‘&?‘%8‘?’1‘ eﬂEPH}eﬁ%{t hi nyQoyr rol i di ne- 2-carboni tri
| e 3-[N - (Pyrazi nyl - 2-car bonyl ~L- om t-hi nyl ]t hi azol i di ne,

3-[111r (2- QuimivkaPoyl ~L- 1 ysinyflthiazolidine, 8 ; . .; : . .. 26 QOct ober
04 WO 01184 @4 4CT/ GB01/ 01888 :

[V~ (2-Quij gy_agoyl )-L-om thinyl]thiazolidine,

S)-1-] 111rf -Qui'noxal oyl ~L-omi t hi nyl ] pyrrolidine-2-carbonitrile)

[

[

[

N!' O

-[ 11! - (6- MeQRpIr azi nyl - 2- carbonyl } - L- or ni t hi nyl ) t hi azol i di ne)
-[ N- (1 soqui pghigpg-atcar bonyl ) - L-om t hi nyl ] t hi azol i di ne,

IV -(6-Trifl uozr__omat hyl ni coti noy!)-L-om thinyQ hiazol i di ne,
S)-1-[(2 R!-‘S'O-“( Acet yl am nonet hyl t hi or 2" - am no- 3" - net hxl but anpxl ] pyrrolidi
- 2car boni t treloptionaPSbdtitfeBt(s), if present, being selected from (Cy — Ce) alkyl, aryl whic

P ?g' g)ycagayrmvmﬁ%hammsﬁé@% QB Ydr | S Mrivétingl i dRetrifiuoroavetiyh igtaups, e)
-Pyri dyl oxycar bony~-L- om t Ji i a | :

O (3- Chl oP¥tRRyfh c4s et &ﬂ%‘l‘{‘fF‘g‘légyﬁﬁ@?‘“gﬂﬂh amino, (Cy -

(2' S2' - Anicgpalijiantinn) -diCr ¢ ICe)amino, amino(Cs — Ce)atkylene, fluoro, chlore, bromo,

", 2", 3", 4 -t %ngy.gﬁ\?ﬁigg'uéﬁ%.i Girtamoyl! LREEKY adHaY(C, t-hCazamylokydatbonyin a second

aspect, the presen vent1'on conpri Ses _a pharnmaceuti cal, co tion for
human t her apstrupe apdler whergwo cadiase; i‘ﬁ’&'ﬂ"ﬁ"gs EWaPrgﬁ'tr ﬁgetwi %?Pﬁaétt it has)
as an acti ve gubsiemtt mafbe likas so asie forfn o ring fused othe garectaanyd pf batefodtove. Such a
conposition is useful in the treatnment of human di seases, The conposition

wi Il general I'V*i ncl ude one _or noreg additional cp ts sehected from
phar naceut i c @rdvided dhas wham Xe ‘%Qb‘iz-p’% N S’PﬂjRpFFaérng&k}reésc@FT)% éscf‘?qve agent s
ot her Ehgn ”iﬁ&i%s(lﬁfne& B&n?cﬁ%jﬁgﬁhénﬁyﬁ?ﬂﬁal%eﬁ XTise€CH oRio $i; !(Iiﬁ@l'hﬂs?_ t bg . t
presented as a solld, 0 d.f.or i q%aﬁp on the intended route
of admi ni st r & Ngand %x‘éh’ﬁ bgkgfogtgﬂng @Fgf)‘ﬁrg 1S sg‘]iérqg'f'ude pills, tablets,

capsul es and powders for oral adm nistration, suppositories for rectal or
vagi nal adm nistration, powders for nasal or pul nonary adm nistration, and
patches for transdermal or transnucosal (such as buccal) adm nistration.
Exanpl es of liquid fornulations i ndude sol utions and suspensi ons for

i ntravenous, subcutaneous or intranmuscul ar injection and oral, nasal or

pul mronary adm ni stration: A particularly 9 26 Oct ober 2004 WO 011 81304
PCT/ (BA /01888 preferred presentation is a tablet for oral adm nistration.
Anot her preferred presentation) particularly for energency and critical
care) is a sterile solution for intravenous injection. The conposition
conprises at |east one conpound according to the precedi ng description. The
conposition may contain nore than one such conpound, but in general it is
preferred that it should conprise only one. The anobunt of the conpound used
in-the conposition will be such that the total daily dose of the active
agent can be administered in one to four conveni ent dose units. For

exanpl e, the conposition can be a tablet containing an anount of conpound
equal to the total daily dose necessary, said tablet to be taken once per
day. Alternatively, the tablet can cntain half (or one.third, or one
quarter) of the daily dose, to be taken twice (or three or four tines) per
day. Such a tablet can also be scored to facilitate divided dosing, so
that, for exanple, a tablet conprising a full daily dose can be broken into
hal f -and admi nistered in two portions. Preferably) a tablet or other unit
dosage formw ||l contain between 0.1 ng and 1 g of active conpound. More

Y
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~contain between 1 ng and 250ny. The conposition will generally include one
~or nore excipients selected fromthose that are recogni sed 289cbprPo4

_ phar maceug la{ cceptabl e. Suitable excipients include) Blu re not
limited tuw{),oc(gltlj lﬁ?ﬁg agents, binding agents, diluents, solv ré’g B01/01888
preservatives and flavouring agents. Agents that nodify the rel ease
characteristics of the conposition) such as polyners that selectively

di ssol veydesildd'DeséXiglon BEtHe BRbAtibR coatings' are al so considered in the
context of the present invention, to be suitable excipients. The
conposition may conprise, in addition to the conpound of the invention, a

second M3 178 Bt llYore86 i orfiBR Rlom s i BufeCor %) ESHFROIMIGS et S0

-include an anti-diabetic agent, a ¢ ronot1 ng agent,

ant i - i ninhibitess ef thegnaymed?P-3y: and @re Hsefil fagtettreatart,elcertain humagadisaases.y
pref er r afhelddfipouffs SRITBLEHbLS By GEAG] ﬁﬁ"ﬁ\lgl—ﬂ one active agent. In a third
.aspect) the 1 nvention conprlseg a use tor the conpounds and conpositions

. descri bed above for the treatnment of human di seases. This aspect can

equal ly be considered to conprise a nethod of treatnment for such di seases.
~ The di seases susceptible to treatnent are those wherein an inhibition of
DP-1V, or CD26 results in a Rtj ical benefit either directly or
indirectly. Direct effects inclie the bl ockade of T ' |ynphocyte
activation. Indirect effects in ?e t he potentiation of peptide hornone
activity by preventing the degr¥ s on of these hornones. Exanpl es of

di seases include; but. are to }ZgCRPR3per 2004 WO 011 81304 PCT/ GB01/ 01888
.not limted to, auto-imune and infll annBl ory di séases such as inflamatory
bowel di sease and rheumatoid qat TN O@romﬁh hor nrone defici ency | eading
to short stature, polycystic o AYy sylndrone, i npaired gl ucose tol erance and
type 2 diabetes. Particularly prefer)nd igvthe use of the conmpounds and
conpositions for the treatnent of ithpaly gl ucose tol erance and type 2

di abetes; and equally a nethod of tYyeainent of these diseases by the

adm nistration of an effective anoufit. of a conpound or.conposition as
previ ousp YeRGrarforiar: 1, X1es Bidpflst gidliprédiected fibRea blIBRGIROM, (-8 Carléityd@nt he
dosi ng regqi will be established by the attending physician taking into

nen
account 28 (ke SUIRhinY OrURE-SPhle Fadiphonyl grRKR (80 PoHi 3 JNedIYIaNeo@iRease.
For di SSQ—%. SXelis aeivant atoly SlectéPiBn aH & ét&ﬂt(—bﬁ)}/é_sﬁlbhhﬁataﬁﬁfsf) of
- active di sease ﬁegarated zy QU|escgnt riods HE&(ﬁ&éflClan Zﬁéﬁée ect a
rel ati vang aimgthyeee e fCne adute %ﬁﬁ’é@ shikstivted, iBipo (JEPYR 2% dBse
far the ceiboR§iqeT=0) & tificcarbstyl g:kt;:esgigqo@_seases such as type 2 di abetes and
i npai red glucose . tolerance, the dosing may need to be maintained at the
sane | evel  for an extended period. A.dosing schedule of one to four tablets
per day R'efiekher@iydrédeitatb®i (M) oPaGitdiergio@@C)g (and preferably between 1
ng- and 250ng) of active conpound m ght be typical in such a case. The
" conpounds according to the invention can be prepared by nethods known in
t hg ?r E .Rzl;-itme.Raqnhﬁetaapmtaﬂdﬁdténﬂylefmad:ltm tféwhyt&bgl tén:al{coﬁ’lf clJﬂ‘éi[ow&EaIQil girdnlq:.
substituents. present in arget nol ecul e n e, foll ow enera
descri pf BEEtiES T8O D & Shait of batwseh Mo s metifisoR Hats Gitehar Whers 8. 1.
%rrpoundsin/ﬂhbhange_ﬂ—l-tso _slalasatb fgﬂi,emgﬂ the tarbpn atrand_ ¢ol m_rjchat_hgy agoaitached| e; :
he starting material w usu an co; di ami no Aac eri,yative 5 or
an am n&hrﬁﬁg@f"ﬁ Pl SKIREMBRY| i Vg'hg_va&g of Mgy %@4‘?3 of g Whe?dnc'ﬁt ober
12004 WOgpd=erthad 1RqEh @BﬂikmifRBBnPEﬁa_yad_HihE?@anwh@" diffdritg ORed éxam'm&,d m'tenh' a
groups -_ gr.oup t nmas e.re Pyt t ani oups and that can
each --be'%ghﬁf‘tcz‘\?%%zF@er@nﬁﬁ%’@Zﬁ:@géngéw@ﬁsyhﬁmgﬁﬁg#@ Sui t abl e groups
are well known in the literature.” PG3 and PG4 are protecting groups for
- carboxyld c acids. They are chose uch Jshat .they. are orthogonal,K tp each
other SThé Bt R RpeRiS oBdbs i, st PR Fodp R e doed BY R s
“and P(CjB4 aniide QCQJN)’)Btll')ic:cahim\ﬁQC'Sﬂ\l)t bg sliiphenarhide o(STeN) haid.vesopﬁugdhal(ﬁ isoa acidds
.. according, t ner.a or nd derivatives am n icarboxylic acids
" atcordi Aol IEI origeS BP0 R where K . saRefCROg Rt
- pr epar ediréups (RFRINCeON) dhiodamamdyk groips {RRING(=8))1 raptionallyp rdified epcydnd

dependi ng_on o Stiraf chos 1 tarti mat er il hav nly two
o che et [P TcSodCE) <iRel: wodfied Brendbries rdesle BieRoRtal 0w
. the-pyrrolidine (or thiazolidine or ox%zol idine) residue to be introduced,

or PG. or PAA will be absent to allow tthe side chain to be el aborated.
Schene Aillustrates-the -introduction of the pyrrolidine (or thiazolidine
or oxazolidine) group as the first step in the preparation of the conpounds
of the invention. Schenre A HX + HN7 R 5A PX& OsA. PG-NRS P& t
(CH2)~ NH Xz NR- RBORs 8 P&# 09 : .. Conpounds 5 and s" correspond to

N NN o o, . s =



W O 01181304 26 Oct ober 2004 PCT/ GB01/01888 known in the literature.

Sui tabl e reagents include carbodiimdes, phosphorus reageni8OgtotlerciORy|

chl orof ormates, and the reaction is usually catal ysed by a tertiary am ne

such as trl"&?ﬁy?’e%‘ne or di met hyl ani nopyri di ne. The reacti onPE&{RKLOA888N

Schene A is available for all conbinations of R and X' . However, for the
case where R is a nitrite group, or where X is a sul phi nyt or sui phonyl

group, it may be dvanta eous to nodify the st epi cted in Schemes
B and C. @otpse (B (@7&)@8&)# opfienzally 4 naesiified O ( ekvéa%g @&ﬁ?”% MHoN@E5PUPE

11 CN 13 13Q4,4SC hiiBnglly 5 &N Tenid P&# Oa h&émbﬁl
2004 PCT/ &8‘1”?3“%%&- 3 s s'l?'y (gﬂgafe ( k@ g 9

a 13 I n Sgleaps( CHMW"SQ} oupsi BSQ%P?@HB(,‘BE t&§"a°ﬂp?'?ﬁ§§y’"8ﬂ$'ﬁ% Engke" to

subsequenylsiald s BrEemblifeRtsbf R b BYydrdeacidops dritha tereiy ikt gy
as trifluoroace dride

agent suc

I'n Sch
intr oducemééaml"t hTfsesenpe %flrige gg@%@h@rﬁfygF’Pgﬂ'?gﬂnr?ﬁdrmdthﬁrﬁ%pﬁ%g&eg%@é‘

(a=1) or tdaptih idcadiopll (BE then R*
peri odat e. P# cri"%lvcazyt %ﬁh?ﬁ Iéltghe st@ggﬁﬁﬁrﬁgr ded bg (gcmmgﬁ segot
possi bl e .sz‘Rzuhsrea? 8 ig aisubstitutedaminp group (R°R'N

R® is a hydrogen atom (H) or a lower alkyl group. Preferably, R® is H.

R® and R7 may each independently of the other be R}CHy),. Alternatively, they may
together be a group ~{CHz)Z'-(CHy)y- or ~CHR®Z>-CH-CR'-. Here Z' is a covalent
" bond, a methylene or ethylidene group (-(CH,)- where ris 1 or 2), an oxygen atom (-0-), a
sulphuf or oxidised sulphur atom (-SO- where tis zero, 1 or 2) or a substituted imino group
(-N((CH,)qR®)-), such that the group NR°R” is a pyrrolidine, piperidine, perhydroazepine,
morpholine, optionally oxidised thiomorpholine or substituted piperazine ring. Z2is an
ortho-phenylene moiety (~CeH4—), such that the group NR°R is a tetrahydroisoquinoline.

R® is selected from a hydrogen atom (H), a lower alkyl group, a benzo-fused lower
cycloalkyl group (such as an indanyl group), an acy! (lower alkyl-CO) group, a di(lower
alkyl)amino group, a di(lower alkyl)carbarr!oyl group, an N-(lower alkyl)piperidinyl group, an
optionally substitived o-alkylbenzyl group, an optionally substituted phenyl, naphthyl -or
heteroaryl group, and an optionally substituted aroy! (aryl-CO) or arylsulphonyl (aryl-SO,)
group. In the foregoing, suitable optional substituents are lower alkyl, aryl which may be
.fui'ther substituted with one or more methyl or trifluoromethyl groups, hydroxy, lower
alkyloxy, lower alkyisulphonyl, acyl, perfluoroacyl, amino, lower alkylamino, di(lower
“alkylyamino, aminoalkylene, fluoro, chloro, bromo, trifluoromethyl, nitro, cyano, carbamoyl,
cafboxy and lower alkyloxycarbonyl groups. In addition, two adjacent substituents may be
linked so as to form a ring fused fo the parent aryl or heteroaryl ring.

: R and R'® are independently 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
g i -

12



-WD 01/81304 Scheme D HNR~ P& ( ~ H2)~ NH 2 .. X~O pG R8(CI—|22)qu2€I 26

Cct ober 2004 PCT/ GB01/01888 0" , 0 R$(CH2)q S NR~ PG ( CH296-Oplpper 20t 3 ° PG3
14 R8(CH2 NRS P2 (CH2)n NH ~~"PG 2 3 11 RRp 16 15 r 5v_R8(CH-OC(=0) C
"O R CH ( oﬁag‘ﬂ%chems D) compound 5 is the dianino aad &?T’&ﬂ*’%&%
where the wprotecting group is a hydrogen atom The free am ne group
reacts readily rNith sul phonyt chlorides) aryl chlorides and thioacyl
chlorides, usually in the presence of a tertiary amne, to produce

sul phonam des 14) am des 15 and thi oam des 16 respectively. The reagents
are gendertdily acompounds\ase Ispetificaliyrexchidegr fremnthgesqope iy the presant: inwention.
corresp L 026 £ ' 4 IS M\d ral Ly 8 O all
the. var i DHeBAC FERRIIEHE, K BURAR REFTERRCORRRLE 1y ieRm aarha e, T
‘subst i t ussubstitetet @nehyitaspheoyl subsfitptedrwith anitrotarees. odlris igenerally pudiercerd theb

options f : I yfa -t 6B |4 gent f

_appr opr i%‘féen g?’g'?g%tp {’lgﬂgv&{ Iq? Ng‘é)rl#;trlsgﬁl %Oggépbigbits%ﬁ% ﬁo%eé?tgdn%\qﬁarp%nty l} t he

‘art. 15 dregitherCtheSsubistituenter Sabstituants sbauld\weoselarted froay ghlpte, methoxy and
Re(GﬁZ)gﬁ@a?'&EggBﬁ 2)g~O |l . | (CHZ)~ NH X2 O-P&GB RR R3 019 iii wO

~C'" _NR _ =", zZ XOPSB R REOLIT IV ~t Il ~PGB ~-DVIII s ~O
RM~-NRS P2 . R (CH2)~ N\H~~PG3 - RZ RO :

' In the context of the present disclosure, the term lower alkyl, either by itself or in such
combinations as lower alkyloxy, is intended to comprise linear, branched and cyclic
saturated hydrocarbon groups of between one and six carbon atoms. Examples of _lower
alky! groups include, but are not limited fo, methyl, ethyl, isopropyl, ferf-butyl, neopentyl,
cyciohexyl, cyclopentylmethyl, . 2-(cyclopropyl)ethyl, 3,3-dimethylcyclobutyl and

. bicyclo[3.1.0]hexyl.

The term heteroaryl includes monocyclic five- and six-membered ring aromatic groups with

one or two heteroatoms, which are selected from nitrogen, oxygen and splphur. Thus, |
heteroaryl groups include pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, thienyl, furyl,

imidazolyl, pyrazolyl, thiazolyl, isothiazolyi, oxazolyl and isoxazolyl. ~Heteroaryl further
includes the benzofused derivatives of these rings, such as quinolinyl, isoquinolinyl,

quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl, indolyl, isoindolyl, benzothiazolyl and the

like, and bicyclic groups formed by the fusion of two such monocyclic heteroaromatic

groups.

The term aryl includes phenyl, néphthyl and heteroaryl.

., - The compounds of general formula 1 have at least one stereogenic centre and so can
| exhibit. optical isomerism.  All such isomers, including ‘enantiomers, diastereomers and
- epimers are included within the scope of the invention.  Furthermore, the invention
includes such compbuhds' as single isomers and as -mi)dures; including racemates.
Certain compounds according to general formula 1, including those with a heteroaryl group
which carries a hydroxy or amino subs‘tituent,'can exist as tautomers. These tautomers,
-ei_thér separately or as mixtures, are also considered to be within the scope of the
invention.



29 PCT/ GB01/01888 .PGs 20 ~ii .PGs 98 |V ~PG3 22 Reagenfs: i) COCh; ii)
CSC12; iii) RS(CH-qOH. iv) RsR NH v) RB(CH-qOCOCI; vi) R$REPeobemes® : vii)
RsR NCOCl ; vi i ig R6R NCSCl. Scheme E illustrates the el aboration of 5 to
‘gi ve car baMtP8YSIPY ureas, and their thio anal ogues. Wien R$PFYCBOHRISSE han
a hydrogen aton) conpound 5 can be converted to the correspondi ng carbanoyl
chloride 17 or thiocarbanoyl chloride 18 by reaction with phosgene or

t hi ophosgene. O her, rea ts are ' | QF

cau val ent Gorhadks SR ] i A0KbR A R oL 1eb offe A IGR froup,
hydr ogen, Thdyeca rﬂihefe’fﬁtﬁ fin® dduiitherdsalts \&llth iaeids.%/amﬁom addiﬁmnsaujdbgfaamtfenndwt
this behaves functiopa as equi val ent. o e, . coLre | C i de.
Lt o mad WL onamaRstaaly)peeeTbic Atk me refiied MirE e SRAR b fechvgiat: |
- with al 0@%@%8%0@%1/@%&?@%&&0188 géébe;i}ﬁdcﬁhiriﬂuabfbeaw a&dd, Joftric acid, futari©aciper
2004 WO 01 204 | | ) eat nent . of these sane, interne es
Wi an RANZORCRH (FEMPIE Fy A EIFSUIPhGR ARG bYSREMBRT AtR o, Shiphahd

Al t er nat i ¥ad YphosphaHt dvid ae@tHedfkedi rectly with a chloroformate or

chl orothi oformate . .to give the carbamate or thiocarbamate, or, when

neither R6 nor R is hydrogen, with a chlorof ormam de or

ﬁh lj or ot hi géﬂéimr@@h' ﬁf]@s ﬁ?&tﬁ'dhbﬁglgeﬁérab Ifcl)rtrhiaml !rne?e aveoid (;cR@rqmﬂ dnd scsare able
hydrogen atom the chl or of or mami de or chl ogot hi af qr e tend to
LSt abi o6 forrshls Wit bareh | Syemaie o quhoatadodids Ts' Sodbim, hERSHET AT

( e.bgi X Fs - &%@,mi faﬁgswfl.ﬁh%ﬁgbgﬁe@ gtydh@ :ci-@%iaﬂﬂ the acid dthetive darre_smtndi_ﬂg\metal
substituents within the enbodi nents o ] requir ropria

_ prot ect i ofydrege,fxide, Rgr!qq@gq)orl:l&ar_f)o R7 ,\ﬂﬁﬁgﬁbﬁ%}a—aw%oégn‘%ﬁtp maype
23 Me0 OMyrmigl by leSreRction (0F AHE SR with & aehikyRémbmnhume Hydidxidest r Rtimaryt he
el aboration of the side chain of the am no di carbc%x |I§i€10I d fer.gﬁzl. The
co=depr ot 8egondaryAnd tertiapaAminesy sugh astrgHy@amMine.Lan, 8%93 dition, mfsHBe Ay an
am ne to Aip4pticalEr é8se 3f thid'woGRIBEEAS HitérRal ddtitiohesaft Tonmédbetigen anl ebiditr groumg

reagent such as a carbodiimde or a phosphorus re ni. Al ternatively.the
ey B dampamEBH ARG SR, B the SETEBORENEy BT iR R B, At e

W th oxal Hsof‘di"é%%@? 6 phainfBvéutichl? bbekptable, g trest heaits care dshadedi withia thel
chloride, which wi|l react directly with an am ne. The thioartiide 24 may
be obt ai nSEPRASCIHLIBVERON: he ani de 23 with Lawesson's reagent. 26

- Cctober 2004 WO 01/81304 PCT/ GB01/01888 Wien ail the groups have been

el aborated the final protecti roup i s,renmoyed and t r cl, i .

i sol at ed Hhﬂpfﬁfﬁrﬁqa%rﬂgﬂg'mﬂ't &%ﬁ%&‘fﬁ!‘%@%t‘ﬁ ah ?Ww%@ﬁ%‘ﬁ%&%@%‘ e
further i{slpiefefrat éhtitite bldfedohehmatiynss the aitrilé graupi i gs shawm insgeneEKFIvVRILES.
Abbrevi ati-ons The foll ow ng abbr;vi ations have been used. DW

N, N- Di net hyf ormam de h Hours) R_3

X
(GHa),
X3CRR%) .
__0O
H,N

N WCN
T

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

in another pi'eferred embodiment, the stereochemistry at the centre adjaqquig.th_g primary -
‘amine is as shown in general formula 3. This is the S configuration when X* is an oxygen
atom or a methylene or imino group, and the R configuration when X is a sulphur atom.



hplc H gh pressure liquid chronatography mn Mnutes) . pet. ether
Pet rol eum et her fraction boiling at 60-80C PyBOP 26 October 2004
(Benzotr| oxy)tripyrrolidi nophosphoni um hexaf | uor ophosphat e Br oP
’Bronntrlpy %V%H%Lophosphonlunlhexafluorophosphate TFA TTlfHQF4ﬁ¥H£E?¥ add
EXAMPLE 1 '
(2S)-1-(1~-(Pyrazinyi-2-carbonyl)-L-orn'rthinyl]pyrroiidine-2-carbonitrite
trifluoroacetate NONN.HNOCN HN p A~ .
N: (2: Ni ~r o6enzenesul phenyl) -1 Rﬁ‘qllne L-Proline {25g) 217mmol) was
dlssolved in 2M NaCH {110nti, 220@&0'} and’ di.oxan (120rnL). A solution of
" 2-ni trobenzenesul phenyl chlorid |%§2g 222mol ) in dioxan w 1s 26
Oct ober 2004 WD 01/ 81304 PCT/GBd%i 8 (60nL) was slowy added a# the same
“'time as 2M NaOH (110ni, 220mmmol ) XK R. roomtenperature the reaction
m xture was 'poured into water (5004; Bd the sofid filtered off. The pH
- of the filtrate was adjusted toH 2M HCl and the sol ution was
‘extracted with ethyl acetate (3% 500 ). The conbi ned organic extracts
were washed with water (4 x 200nt) an ringg (1 x 200nm), dried (NazS04)
and evaporated in vacuo to-give an ofangfF solid identified as N
(2-ni trobenzenesul phenyl)-L-proline 19, 217mol, 100%. . B.
N- (2- Ni t robenzenesul phenyl ) - L-proliné succininmdyl ester N
(2- Ni t r ohgyigiRRABUEBSAXEN, lit iBrAbleNsreferéd Woat R 6houM bevea sitdle gsaup, etidi more

G N oot A shonly e e Ay bt B Bt Rl AR ©"

tenperature the solvent was regaved |n vacuo and the residue was taken up
in ethyl acetate (1000nL). The tion was washed with water (4 x 200mnlL)
and brine (1 x 200nm), dried (NaZB5O4) and evaporated in vacuo to give a
yellow ~ solid identified as N (@Hi);,robenzenesul phenyl ) -L-proline

succi ni m dyl ester (78.9g, 216rmgtg, C. N

(2- Ni trobenzenesul phenyl)-L-prol i'narp de 4

. (2-Ni trobenzenesul phenyl )-L-prolin ceDni m dyl ester (78.5g, 215mmwl) was
di ssol ved in dioxan (500m.). AnhigN 5% 100nL) was added. After stirring
at roomtenperature for 2h the reacti m xture was poured i nfo water
(700mL). The precipitate was filter oNeRshed with wat er (200rrilL))
dried over Pz05 and recrystallised fagmgethyl acetate/pet ether to give a
yellow solid identified as N (2-nit r dbenzenesul phenyl) - LproI i nam de

. (49. 69, 185mml, 86% . D. (2S)

N-(2 Ni trobenzenesul phenyl ) pyrrolidine-2-carbonitrile N

(2- Ni t r oblereretiesprefeerss lembodimentiafishe ilwentioniogis 118 Mare Iprefarblyands d1apdRi n

dry THF(3 0, hy{afHgn

367nmol ) %\ﬁs a@d%g%f%% haéﬁt&mﬁ%&l 5\{0@% %33%%%{08?& trifl %r%g{ﬁylene
anhydr i degroupgt is3sanenpreferreditbatiRt andsRbbnta bedwdeagepHoWep Pﬁ 15 ALORGLR AN, |

| @/Ltsﬁed?)on# ES \‘/ﬁ/a;’[ erp(?%?fwea%%anﬁéjg’ﬁd bri n'éi P%qﬁdm&?h éﬁd]d”re gtglg; ﬁ;@s%‘gp%b
evapor at eWhen Xfds apulpbugatem, dris mossmpesfared tha kath ﬁa@nﬁlﬁr ibei f@%thldﬁqupés h

chr omat ogr aphy- (el uant: 80% pet et her; 20% et hyl acetat e) to give a yell ow
solid ident~ied as {2S)-N

(2niti- obbnatm’lb@wrpf{wm}zﬂ embodimientl ¥ tis either 5 opmeathiens: (Meregyeferahbnip is S

82% . 19 CT/ GB01/ 01888 E.
(2S) - Pyr r%’l‘iggl ne- car%onl tmé)%&%r ocC rlIi)orl de (2S)-N
(2-Ni trobenzenesul phenyl ) pyrroli d| ne-2-carbonitrile (38.5g, 149muvl )" was

dissol vecy] %&k&ﬂ&eﬁﬁ@ﬁb&%ﬂgﬁtk isHHs HGUbIS SRefeRatity SO NED QR BYRIR2 aFR®

sl oWl y adde oom t eénperature the reaction m Xt ure was pour ed
i nto.di et agel bath kit X* {suBethylene ardnisdior@. vas filtered of f, washed with

di ethyl ether (500nmL) and recrystallised from nmethanol | di et hyl ether to

give a white solid identifed as (2S)-pyrrolidine-2-carbonityile
hydr ochl oin ceoth&s. p?gfen:edZembndlmenge% is R®°NHCO or R®CO and R® is an qptionally

- (29)-1- [N v, o] bf nyl
Loyerori ard gﬂgﬁ%ﬁg@é&%}y; Gi8he rm_érla. __._{erabiypwamﬁmhs&sfaﬁﬁ&owéaoam @Fdiipt
But yI oxycarthniemla}yl Igreup (sphstiiutedywitio ope rasdwp| groups Phesem Foprloser aﬁ‘yhn'ﬁ‘ﬂﬁ'}
‘'was di sso Hi{g,gon was cooled to OC,
_ (28~pyrroflamg car’bonlré M %Wg (1.2g9, 9.1lmmol) and PyBOP
(4.3g, 8. 23rrrmt) wer e added) and the pH &djusted to pHO with triethylam ~e.
After 18h at OC to roamtenperature the solvent was renoved in.vacuo and
the residue was taken up in ethyl acetate (200m.). This solution was washed
with 0.3M KHS04 (2 x 50nlL), sat. NaHCO3 (2 x S50mL), water (2 x 50m) and
brine (1 x 50rrL) dr| ed (Na2804) and evapor at ed |n vacuo to gl ve a yeI I ow

T ~NN 7 .




N -(tent Butyl oxycafionyl)-JV-(9 tiuorenyl nethyl oxycarbonyl)-L-1ysine {5g)
-10. 7mmo~ was di ssolved in CH2ClI~ (1.00rL). The solution wa26@eoberd004é ~ 0C)
L-prolinanmde (1. 78g, 11.7mmo~ and PyBOP (6.7g) 12.8mmmol) were added, and
the pH adj WQYHIBY pHo with triethyl anine. After 18h at OC tRETGBH01888
tenperature the solvent was renoved in vacuo and the residue was taken up
in ethyl acetate (200nmL). The solution was washed wifh 0.3M KHSO4 (2 x
S0mL), sat. NaHCO3 (2 x 50mi), water (2 x 50m) and brine (1 x 50nL), dried
(NazS04) and evaporated in vacuo. The residue was purified by flash

chr omat ogn apbshef grefened e%}%dﬁrhélanﬂ is' 88andhIRirisfRFNY. t Mot preferably| Rfuis| ars s

o o ksl Ah Bl bHl Y M A R, am ot g
" B (2PetdrobyV\grduipe bt a&étﬁidaxw mdmawgmédm(ta one or two groups chosen from
o e e RS, rhialo? 2hi ARy R b led Grtelon riri e (Fva

f1 uor enyl net hyl oxycar bonyI )-L-lysinyl)-L-prolinam de (3 95g, 7 02mmol ) was

di ssolved in THE The, sgf uti Qal ed

(1. 4g, 14%34“31‘[‘%%1@'%@ & %’P‘BW&B‘ 8 t‘ﬂeﬁgl 8&5 %dllfl t?’?ml Boém
anhydr i dqqﬁ(QHgZ(gQaiqe W&GHBLSOz The pH was adjusted to pH9 with
triethylamne. After 30mn the reaction .m xture was diluted with ethyl
acetate (100nL), washed with water (1 x 50nL) and brine (1 x 50nm.), dried
(Na2S04) pricuarfRefrtied-conipounasiaithif tie ibentiondnalage; oil . The resi due was
purified by flash chromatography (eluanf: 60% pet ether, 40%ethyl acetate)
to give a colourless oil ident~ed as (2S)-1-(N -(tent.

butyl oxy Ph‘bﬁ é,y,g{, airemarbonitiig] Nyl ) pyr roli di ne-2
- car boni 3% P@qup n§|.9j ﬁ*l%l(-ﬁ?ﬁliﬁlﬂyﬂﬁm 26 October 2004 WD 01/81304
PCT/ GB01/ 01888 C.

3L A a2 carbon 11

_quOrenyInethyloxycarbonyl) L- Iy5|nyl)pyrroI|d|ne2 carbonitrile (3.1 g,

5. 7ol ) ¥as 145§ Welinb A W3k karhBhib ML ARoWIRYAbiMiNES-cafdnfrile AT t er
2h at room erature the olvent was renoved 1 n vacuo. The.residue was
purified by flash chromat ography (el uant: 90% chl or of orm 7% nmet hanol ) 3%

ErZIS)(at gyl( %Hh?-?ﬁy}%gﬂh&ﬁﬁg%%@%%ﬁ?ﬁ%@m nyl prr r g%b ] ne '2- car boni tnl e

(1.63g, 5.03mol, 89% . D. (2S)-1-(II1-(tent

: Euf:glr bonil ?&?‘?EX'L 4R "dj!"%ﬁ?tﬁ@]{J-gllutam%%py?@{:h?ne-lzﬂr%ﬁ%hé pyrrolidine

But yl oxycar bonyl )-L-lysiny~pyrrolidine-2-carbonitrile (100, O. 31mm| ) was
di ssol ved 2Cl 2 is solution at 0C was added

1- hydr oxy1ot4Yr11‘z@_< g%%}yé'l'em(‘ '%ﬁjﬂp YHoEI Mol ), wat er - sol ubl e car bodani de
(76ng, 0.38mmmol ), 2-pyrazinecar boxyl iC add (43ng, 0. 35mmol ) and

triethyl am : 0..65 m tenperature the
sol vent ag?gﬁéégg%m'mn%y%h #‘?@ Fl °Lﬁ8 v%ga{bgﬂ%rﬁg'up in ethyl acetate
(70mL). This solution was washed-with 0.3M KHS04 (2 x 20nmL)) sat. NaHC03 (2
x 20m), )., an driced (NazS04) and

evapor at e%ﬁp n{%/éélﬂﬁpﬁ'ﬂd |3v‘@"g @F#ﬂwgéﬁnyutﬁ'?ﬁéﬂq’%%l due was purified by flash
chromat ography (eluarit: 2% net hanol ) 98% chl oroform) to give a colourl ess
oil identified as(2) (1VY (

but yl oxyckE¥ot#Ehlo MPUB?Y'@Z@YQPUYQ)L%QMBWUBWJWV% #W ) pyrrolidine-2carbonitr
ile-(124nmg, 0.29mml) 93% . E

(2S5)-1-(111r(Pyrazinyl - 2-carbonyl) smylﬂ]pyrrolldlneZCarbonltrlle
trifl uor d28¢diNe-(2- gz!ﬁ/qopymdyl-@-parbonyl)i—omrthmy pyirolidine-2-carbonitrile

-~ Butyl oxycar bonyl ) - N - (pyrazinyl - 2-car bonyl ) - L-1ysi nyi ) pyrrolidine-2carbonit
.rile (11 Oy, 0.26mmol) was dissolved in .. trifluoroacetic acid (5nlL).

After 1 h3-fN°-(RysazinyReearbonyl)d -omithinglthiamolidives r enoved in vacuo. The residue
was purified by preparative hplc (Wdac C18, 5 to 50%D.1 % '

TFAl acetonitrile into 0.1 % TFAl water over 40m n.at- 3nlklmin). Fractions
cont ai ni r@[%@-ﬂuhdﬂbylmﬁlﬂyﬂmdhdmed to gi've.a colourless oil identified
as (2S)-1-(N-(pyrazinyl-2-car bonyI ~L-I'ysinyl } p r'oli‘di-ne-2-carbonitrile
trifluoroacetate (66ng). . (I\/H—I]~ 331: 1 22 26 Oct ober 2004 WO 01/81304
PCTI GBA / 01888 EXAMPLE 3 '

(4R) - 3-[ Nm ( Pyrazi nyl - 2- car bonyl ) - L- IyS| nyI]tfl i azol i di ne-4-carbonitrile
“trifluoroacetate O NNHN/S (NCN H2N O A _

(4R)-3-(ferf-Butyl oxycarbonyl)thiazolidine-4- car boxami de (4R) -3-(tern

Butyl oxycar bonyl )thiazoli d| ne- 4- car boxyl iC aad (12 59 54 rrrml ) was

o NI IS N N e Ao, 9 —— .1 s -




- thi azolidine-4-carbonitrile (4R)-3-(N -(terf Butyloxycarbonyl)-Itl~-(9
fl uorenyl met hyl oxycar bonyl )-L-1ysinyl]thiazo(idi ne4-car boxﬁ%?ﬂt@be(rfp‘?‘g)

4. 7mol ) W%f' 9“ ssolved in dry THF (100niL). The solution was cooled to 0C,
“triet hyl a9 883%0g | onmol ) was added fol | owed by the sl oWCEHEBYEEf
trifluoroacetic anhydride (2.0g) 9.5mmol). The pH was adjusted to pH9 with
triethylamne, After 30mn the reaction mxture was diluted wth ethyl
acetate (100nL), washed Wit{; V\ﬁh,er %ﬂx 50m.) and brine (1 x 50m)) dried
( NazS04 -2 algybd-pmtinyiinazelding osi due was purified by flash
chromat ography (eluant: 60% pet ether) 40% ethyl acetate) to give a
col our| 'ﬁf@-ﬂkﬂﬁ-(zd@utnuﬁé!oﬂfl_(diﬁim@ubyr‘vaﬁdﬁteez-bamunmlexycar bony~-1V~-(9 .
fl uor enyl et hyl oxycar bonyl)-L-1ysinyl]thiazolidine-4-carbonitrile (2.14q,
3.81 mol) 82% . E- (4R ~-[N -(fert _

But yl ox bear athy WA ' irfkt igdligae) trile
(4R - 3. PR (P QIhHpya Ry oot i iaaiiane
“fl uorenyl net hyl oxycarbonyl )-L-1ysinyl]thiazolidine4-carbonitrile (1.9g,

3. 4nmol ) di ssol.ved | vidibsdidiReam ne (10nt) was added. After

2h at r&dﬁ?ﬁﬁ?ﬂ&@bﬁ?g’cﬁﬂ%’-@g%%ﬁﬁ"%@ rerlr@?/Hgd in vacuo. The residue was -

purled by flash chromatography (eluant: 90% chloroform 7% methanol, 3%
triethyl amne).to qgiv colourl ess..ofl-i. ~ed as (4R)-3-[!U ' -(test

butyl ox?caﬂ“%gh'gﬂrﬂ)@'I%'E'é“ﬂ(}'ﬁ’otmﬂyg‘%()‘?'?‘ﬁﬁh%qtbf-ggg_frdg‘%hi trile (863ny, 2.5mmol,
75% . F. '

(4R) - 3-[N~ (f - yi.oxycarb =- Nk . az,i - - dsbysiny(]thiaz
o1 1 4 ned2 SRR ARomAR e  HiEERRfoldihe 2

l'ysi nyl |dafborfllel di ne- 4-carbonitrile (100ng, 0.29mmol) was dissolved in
CH2Cl z (20mL). To this solution at OC 2-pyrazi necarboxylic acid (43nyg,

0. 35mo~ and PyBOP (170ngy, 0.33mmvi) were added and the pH was adjusted to -
pHO Wit r‘(zgy_hqsleFa@'m&rbaméﬁlhmthyl)a_-byaéinﬂlbyrrolidiwﬂ}oadumﬁﬁbt ure the sol vent

was renmoved i. vacuo and the residue was taken up in ethyl acetate {70nlL).

- The 'sol uti on was washed with 0.3M KHS04 (2 x 20nL), sat. NaHCO3 (2 x 20nl),

wat er  ( Zp\2@0orkyridgioxgcdrbbmyd-I-bmithPyithiazolilined (Na2S04) and evaporated in

vacuo. The residue was purled by flash , chromatography (eluant: 2%

met hanol, 98% chlorofornm) to give a colourless oil 'identified 24 26

Cct ober 2004a-Chidebidrzgkafbantsysmplinkioidinaand4R3- [ N' - (t ent

but yl oxycar bonyl ) - 11P" - (pyrazi ny! - 2-carbonyl ) -L-1ysinyf]thiazolidine-4.carb

onitrile (112ngy, 0.25mmpl, 86%. G _ '

(4R) - 3- [é\lgé@@-%%hﬁwg-ax&s't(aowla)'; -t athydlydisdduiristind 2 dijpentenoylthierdlidine. e

trifluoroacefate (4R}-3-[N -(tern _ '

But yl oxycar bonyl ) - N- (pyrazi nyl - 2-carbonyl )-L-1ysi nyl]thiazolidine-4carbonit
rile (1,Qectnd GBpEt) theasredbatsRlastibni comprisel L phaneddentical iani@sitipn af t er

1 h at roomterrpera%_urethe sol vent was.renoved .in va " es) S

purl ed bRUpAR $araPeytic ¥ss-c RS FaEPesion 45 £ afgﬁ%‘_ﬁ?dﬂf%&%g& g%gt%mé}t‘rl | @é{\?nt 0

e e |y oo Alle 8 Aine drhe cainpBIRME Bascrbad ahorms S o oGSO

(4R, - 3 [ asgmast Ay Pursan apssangs, - 10 GOmRGP{oR il uFTeTANeInFucs, s o1 MorS

| Eggl) uir?l I ncﬂrﬂ{(ﬁﬂa Py?ﬁglg a‘%ntfrel\%éh'é%téd Efrﬁﬁ’ﬁ-%hm nyl.,~ E?“ryo ai'cc_eptable cez:rc g)(')en'}t? r??ctla

di hydr ochhamagelticafly actiye agents (ﬁhgr_ tﬂ?ﬁ ﬁm@e P¥ gglpﬁk_es?rk é’?‘}e%ﬁ?'ﬁn _

(fert-Butyl oxycarbonyl)-O -net hyl-L-gl utanyl]pyrrotidine-2-carbonitrile N.
tert-Butyl oxycarbonyi r00-nmet hyl - L-qgl ut am,c_add. { 1. 38

f:li ssol vedn¢ @éﬂ?ﬁ“ﬂn?/w%@@rf?&geh .aﬁS’% fr g'qg[ﬁ( wi?hg?’ vvern(gv\ggc}gﬁ

: 1-'h%d2I oXiHRsHied d. (gf?\'?jfgzgf %dhﬁ/rﬁh’t% @lti)en_(zwz lés Jaﬂgmiﬂl formulatiens _n';ﬁlqdbl l@ills.'table’gs. '
car bodi i m de ng, 4. rral i di ne-2-.carpho i

" hydr ochl GRRSHES G POWEE ok )@n&%ﬁ‘%‘[ﬁ?&%‘mﬁ"ﬁ@gf@?ﬁg, B! el pr vagipal

18h St 'dihﬂ}iét%ﬂﬂh,t VR e?ét Efo;e ha@w?hvp(;lgwnjaq ra#mﬁnistdaﬁq[m_,vacmopa es hier .
resi due was taken up in e cetate . uti 4 Wi

. 0.3M KHSUﬁ"%dPTSE‘a_bm?Eﬁ”%@gﬂ'aiﬁ?& £ é&*%%%""“ﬁ%ﬁ%‘?ﬂ 2__,x%éf.ﬁih‘g‘g?ne

(1 x 20MkgmmuttitioRs (HORES04dlutaes eaRb asuspenkions \farc UntravEinous e Subicangais - or

purified by flash chromatography. ; .. .(eluant; 50% ethyl. .acetate . L0fapet .
et her) t Btgmuscdlap IBIRAREY) Iaﬂf’dg'ﬁ{i RS, '%SP‘E‘EQ??’Y;.?’{W{‘%H“°R‘ 2%"8?[‘%%192004
WD 01/ 81304 PCT/ GBO /01888 L co S

but yl oxycar bonyl ) - Qm met hyl - L- gl ut anyl ] Byrrol i di ne-2-carbonitrile (290ny,
0.86mml, 22% . B. (2S)-1-[N-(fert _ '

But yl oxycar bonyl ) - L- gl utanyl ] pyrrolidine-2-carbonitrile (2S1-(N (tent

But yl oxycar bonyl ) - O - net hyl - L- gl ut anyl ] pyrrolidi ne-2-carbonitrile (250nyg,

0. 74nmmol ) was . dissolved in dioxan (5nmL). 1 M Lithiumhydroxide (1.1 ni,

o o AL 2 M o, o -



EXAMPLE 5 . ~ 1-[N-(Pyrazinyl-2-carbonyl)-L-ornifihinyl]py |i di n
trifluoroacetate / NONNHN H2N p A 1-[ N-(Benzytoxycar b%ér’@‘l’tﬁ’tﬁﬂlggﬂ ent
but'yl oxycar bonyi I)’ L-ornithinyl ~pyrrolidine |V -(Benzyl oxycar bon\éIB) - N=
(fert-butyw&@/‘ﬂ onyl }-L-om thine (5.49g, 15mml) was di ssotGEEBIHOBEEq 2
IDMF {9:1, 100nL). To this solution at 0C was added 1-hydroxybenzotri azol e
hydrate (3.37g, 22nmmop~, water soluble carbodiimde (3.46g, . 18mmvl))

pyrrolidi ) i isBatidr O Qs %pﬂ%?raed & ?:Itmh at
0OCto rod;rhgftegr}}%é?g?etf ?%mtﬁﬁ% ast%p%é?ér %ﬁy&r@@g\%g&lgn _vacﬂo_ an theﬁ%eﬁt ue'was
t aken up pantiedarlylfonemergency a0d ctifical Fare, isa stetilesolutian feriptiéenaus njection KHS04
(2 x 50nL), sat. NaHCOa (2 x 50nL), water (2 x 50m) and brine (1 x 50nlL):

‘dried (Na2S04) and evaporated in vacuo. The residue was purified by flash
. chr omat ogFreptomasitioartom@izes at leakt esecempoundGaecpsiing tor the preqagingydaseription.

ot oo o SRR BRAEBAAS b i prrr

B. 1- [ | f "thét it shoubd cpmprise anlyand. ) -Thecamouritiofifie pogmpolndiusasd in the composition

 buty! oxyclll Bty B atRd S B5P e Actte paetiean be adminitsTd L 0P e
i n met harsnvéfent doseT lunits. s olFar iexamples thy cconmpesitibadcary be 4 Gabletd cantaindangy) . .

* Comi nea. AT Satbui ol b HeCfual ey Bed TAAECoN. S TRhIR( R be BT ohoe T

i dentifi qsbratayl Aldrnétively, thietaplet can aohtaimsif (or one thiidy g bpe quaiten)phthe(dailg59)

4.74 [ ,,949) . -IN - (t .
Bt ooy ol takeh Mg (E0hren onfous Smes) ey dav.o, S 7 1able son A0 be sored |\
(t ent: Buttylfacilitaterdidded-dbsing;isolthaly fgrexample, ditallet codiprisingla Blirdady yiosmean be

(5amyy © Chraer ot B &5 SirhinislSreh i Sy SOl B AEYA B B S ner Blibsace
- pyr azi necarrh Qll |coataire ibetweEding. infy dndtllg) ofaadive réoatpondn rdogel pafierably, Dwibl ) .
After 18h att .Oge{‘%?rg(r)] r{r}n%taﬁﬁrgg@ature t he sol vent was renoved in vacuo and

t he resi PSR, M acetate {70mL). The sol ution was washed
with 0.3M KHS04 (2 x 20nmL), sat. NaHCO03 (2 x 20mL), water (2 x 20nmL) and

“brine (1 20nm)  .drie Na2S04) . and eva ted. i ' S
ur 1 ca ThF poraRsste il aenB g e R or G11RAR, ity BB e ESp AR AfE°,

give a strechynisdd aebeing phaimiceiticallyaccdptable. (Suitable excipients include, but are not

oo S B! bl ddoh Hirting 866, GH¥hS; SoERL! BleB¥iveRES Bid fdfiring

- D: 1-j hl ~-ddentsazi migents tteat bmogify) the oeleasehichariatteryistiast ofiithvee comipbbition, osuaht as e
v, L1-jlILf=(tert . . . . N . . . .

But yl oxy c%‘i(f'HBﬁ&ﬂ"S‘gtfﬁ'ePf“t’%'y rdé‘l's v4 PW? ' g'-ec'gfreg%'ﬂ]eyq grttgg%c?%t{nﬁﬁ’.') ]ap';?/ ralrsg lcloalsﬂeerefi 55'2) ny,
0. 23mml ) theasnidixbsefthe pdesent itverticn, th loex suitaplebencpientst er 45m n at room

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

- TFAl wat er Thoy eompi@sifion atay3ecdinprise, irFaddition ts theoaempeinsdyot the iprvenfion: avgacend

| yophilis to giVv ourl ess-.oil. i i.fJ . . .
1R py B e RERe SR abent o o Riar B i cofioBfion ey e n et disbeti
my). [ MrHagent=a2gtwkhpiGAbiigE s@ent, an anti-inflammatory agent or an antiviral agent.

3N (Py/AZLIN i 2 SR rtreheR ikt uhl Bhpddticralisdorly d1d HaRBgEHET €O W
- (

N a-'H
B

3- (I W--(fert-Butyl o~cycarbony!)-1V~-(9-fl uorenyl netfiyloxycarbonyl)-Lornith
I nyfjthiazolid ne ~ ~ N - : . - :
ut yl oxyc r%éﬁ{,‘?f???ﬁt(gﬁ H)’%f‘@‘ﬂi/ AP ﬂ?/ so?yucsgr %’6%’9‘? )°-°E’-pc?r‘1‘q“‘t"?1 iarqg c(oﬁn %o??m? ne
6mmol ) wadestiibed |abeue i for @ Geair@irof( Bumhan dise@ses.. Tthis [dspectoran egualit becC

o bodt eGSR R, O il St BB (TS giatete

7ol ), t sliszepliblelito dre@imedtyareltBose Wheseid an inbibitionaef BE-IVeomGD268 resulls inag ¢ er

o8 G\l BETMA R S RO et RSt A ot g

Hri'th 0. lyiigheovte Getivatidh. ninllirect affectsdneii®: the potardiation ofwentide fwrronsactivitind

brine (1 25m ed 0 n t N CUL. LS OMe Was.
purl ed byP¥ PEVEMING bRdaln By of (RGEABHTGRE ParIckr beasi it R 42,
to give a white solid identiffied as 3-[N -(tent butyl oxycarbonyl)-N'-(9
f 1 uor enyl met hyl oxycar bonyl ) - L- oni t hi nyl ]¥hi azol i di ne (2.55g, 4.85mvp1, 81
9% . . B. 3-[llfa-(tert Butyloxycarbonylj-L-orn'rthinylJthiazolidine
~ 3-[ N=(tent Butyloxycarbonyl ~l1f -(9 o
fl uor enyf met hyl oxycar bonyl ~L- orni t hi nyl ]t hi azol i di ne (1.15g) 2.13mpl) was
"dissolved in aoetonitrile (20m.). D ethylam ne (5n) was added. After 90m n



26 COct ober 2004 WO 01181304 PCT/ GBO /01888 contai ning the %8 ! g W5l e

| yophilised to give a colourless oil identified as clober
_3(N(pyr -carbonyl -L-omi thinyl]Jthiazolidine triflug tate
(1anmg) " 12%5 100 EXAVPLE 7 Y 0eEET e
(2S5)-1- [S—(Acetyl am nonet hyi ) - L-cysteinyl ] pyrrolidine-2-carbonitrile
trifluoroacetate O H-. SN CN HZN O A

(29) - 1- 8t (ifRed Yo rAut@iRiiNe | arltt (rflafimdtolyy divenses xuol | 3s linﬂammonyybt])\wlr roli

di 2 bonitril
SI- ? icet ;ltsgﬁ‘iar Oﬁniﬁﬂrélt Tli'ﬂ-‘e makeid rasthyitis, g5pmah JiormepR  Aeficiency lgadiag (‘%6?559& StatuRy | )
was di S? ‘y&f}% cidva dtorn8Offipaired @lucaks taletdice Gmdaypd e distietesa d dRantticularly

(0]

25~ 2 trile hydrochl orid

(30,75 posfemeq 15 DIRIUSRE! ghe SARIVELP 04,5007 (sffnn??wefh@? St Shimeiesy, 2

0C to r gﬂl&é@tf{ﬁﬁfa?—nwfé nd theSQ' aﬁaéte\é/a%naeéﬁuéﬁsi 4 Mmethed of atfshtingt bEiabee was
ac

‘taken.ugin e etate (t The sol uti on was washed with 0,3M KHS04
(2 x 30uispasesby themdministra lﬁnmm)eﬁ%veraﬂwnt 08 GrEIMRAHAAHT SANROEON By ) |
dried (%;amh «?’é&‘é&! gporated in vacuo. The residue was purified by flash
chr omat ogr ap Q’ l'uant 75% et hyl acetate, 25% pet. ether) to give a
colourless oil identified as . (2S)-1-[S (acetylam nonethyl)-N (tent

bt 3 (OX¥$8dha0us kiotailS 6F R F¥HrRAL i@ e daing aapiirien| will 65 Gsmblishedtyo!

(29) - 1- (8 (attendipg Ahysisias fking. inte: pepantthegenesel arofil. ot th palignt andgthe

trifluorg Q@é{ﬁ%% R0é HReabel S M‘iﬁéé&s@@d&@ﬁﬁ§1wﬂawﬁﬁ&é@rﬁowel disease that have
but yl oxycar

steinyl]pyrroiidine-2carbonitrile nmol )
was dis saamamhasns Pf aﬁ%’&(ﬁ'ﬁ?@é@ﬁﬁbafé@dcpy( giagoent perds, !'erpf&ﬁiciag:fﬁﬂ %‘?‘r%‘glaat ure

the soly ViU Rehandde Bbsd iferdthas
(28) 1- [ ?ace?‘ﬂ@d@%@%‘%lﬁg ﬁ% g?/&sttge n?/g(%] %9??%??‘5’%@%2' ca?bonlt

t ~i f | uorquiesecentt ner(odzorﬁ,pr chranic disgrsesgugh asdype Zglizhates, apd JHpain %'B’i‘?%’ism
S (MHH + ed d.
E 28;'“ 1: 4?@@)‘;8 tﬁgﬁ mﬁ%égi n@iﬁ@(ﬁhﬁt&ﬁned at the same level for an extended perio

hi 0)-2'-am no, 3' - I bu& anoyln](jp1yrrol [
di ne- 2ca°c dosing scheslule o%/ ¢mmdaeetaaé§ @W«'y- Rach CPPRIIgNG elveen 8. inga ‘
(25°) - liahd or é raBly B Qéﬁ( |1ﬁ*i§h dhig) & &dtive ' cof éféi]hd might be typical in such a
)}car onyl a|¥| yl but a

but yl ox noyl ] pyrrol t di ne-2-carbon'rtrile
S—(Acetyﬁﬁﬁqnonethyl) N (fert butyl oxycarbonyl)penicillam ne (720nyg,

. 2.25mmol ) was dissolved in CHzCI 2 (30nL) To this solution at .0C were
added (2S~pyrrolidine-2 carbonitrile hydrochlorid 7 2. 04 nd
PyBOP ( fTtegcompaymdsscrordingdorthe inyental) &1 be P{%"%ﬂg &n 92“‘1?3451 @W{Iﬁg‘i‘%@&
After 1 eaiouﬁéccﬁ&ernowm de?ﬁﬁ&ro?attﬁéepéd'@ﬂ&%étﬂfé of'gh@ §Lﬁ‘>§ﬁwedtsl present o thend
.the residue was taken up in ethyl acetate 3 c@&hﬁ NHE%SO| |0Q§@a W@fhed
with 0. 3aaekEmequs. . Bofe) follewing geare siessnationotie) synibetig royts % oufiest B |
bri ne (ch&np%Q $ whihdif ¢ (dNR2 SBAInpBLAJLWRR 91 &L 2 or lsrharegmmralw prepankdebyne s
-~ purified b ash chronatography (eluant: 75%ethyl acetate; 596pet

et her) 4’!?‘2906"@ reute®| ourl ess oil idenf~ed as

(281-[(2' R -3 (acetylamnonethytthlo)'Z (tent

but yl oxycar banyl am no) - 3' net hyl but anoyl ] r0|d|r1- -ca.bo trile ,
1. 8%mm?/Thqgg fings mate%al will usalally be ar¥ lamgno ac1 eriva |ve or an a‘n? 02rrg

(25) - 1- [ r&xﬁca&@cd’érﬁ(lﬁm gonet hyl t hi o) 2' -am no- 3' - net hyl but anoyl ] pyrroli

dine-2 carbon~itrile trifluoroacetate

(25~ 1~[(2'R) -3 -p anin n'ethylthloFG“—-(D
but yl oxycar bonyl ami nd?éé H@?hyl but anoy! Jpyrr @ 2-carbonitrile

" (710ng, 1.78mm!) wa ved in tri Huoroace(UH: a Hl (30mL) After 1 h-at
room tenperature the po?v Nt was renoved in vadl.‘; g| ve a colouiiess oil
identified ° as X2 o<

- (29)-1-((2' R -3' - (acetyAam n rreth@ﬁthlo 2' -am no-43 - hylﬁjcf"anoyl]pyrrolld
i ne-2-carbonitrile trigf @Whogcetate (5fiOnyg, R?nﬁbl 076% . 31 26 .
Oct ober 2004 WO 01/81304 (M+H + = 299.1 PCT/ GBOl/01888 EXAMPLE 9

(2S)-1-[ N-(2-Chl oropyridyl -3-carbonyl)-L-orn' rthingl]pyrrolidine-2- carbonlt
rile trifluoroacetate O R'NC HNGCN HN OA (2SP-1-(JW--(terf- |

But yl oxycarbonyl )-L-om thyl)pyrrolidine-2-carbonitrile (2S)-1-(N= (fert o
But yl oxycar bony~-L-om thy!)pyrrolidine-2-carbonitrile was prepared by the -
net hod described for the |ysine derivatjve in Exanple 2. B.
(2S)-1-(N~-(tert

But yl oxycar bonyl )-111r (2-chl or opyri dyl ~- car bonyl ) - L- ornlthyl)pynrolldl ne- 2-
~carbonitrile (2S)-1-(N -(terf

But yt oxycar bonyl ) -L-om t hyt) pyrroiidi ne-2-carbonitrile (80ng, O. 26mm|) was
di ssolved in CH2Cl z (20m.): To thls sol utlon was added

P B ~ NS N T R Y L e 1




room tenperature the sol vent was renoved in vacuo and thfa?ﬁ%gg@é"’as
taken up in ethyl acetate (70nL). The sol ution was washed w : KHS04

2 x 20 HCO3 (2 x 20nmL), water (2 x 20mL) and bri m.),
'élri ed (Na)zg(?z‘?lt’sé% evapogat ed in 2/acuo. Th(e resi due) was puriﬁgﬁéé&%@ﬂl%%as%
chromat ography (eluant: 95% et hyl acetate, 5% pet. ether) to give a
colourless oil identified as (2Sr1-(N= (tent - : _

“but yl 2 M. ' Harytbipd thtinidsk it atilvitydofnre2 -
boni (112 (BOPES é‘s‘ﬁi&“*mm”f?“%"é%f@%"ﬁ"iaﬁ PUblpS sk theyeactitlonbes: ca
~ (29) - ~1- émine grups| A HiAtican| erchabe selrctively sempyer iy the,prasenes Phie o -honi
trilet Xisﬁkéiaé%?&?ﬁsaér% WaSkrovir M fRetivérbture. PG and PG* are protecting groups for .
. But.y(oxycaubonyl =l V' - g‘Z- chl or opyri dEI - 3-car bogﬂ&q— L- qgl t hi néh%%rcr’ gl 1hd' ne-
2car bon~carboxylicaasidg. Thenare slrgenusl thatdaey e Lrihappalie g5¢0 e T
(5n). - ro i 3 taré\aiso welltitown iirth
v ?%@ﬁ%éﬁ%%“%&;“‘” un??‘é%bf"éﬁ%%w‘%’g?o%? g v\g? %31304" °
PCT/ GBOLfiigta$ges. pspixativas ef digmipo(agids-according t genargjornyla & e delvaliiss of i | e
into 0.1 gaJtE ?{ycgﬁi?op Ii?licoé{ég&st é@éﬂr@inago \%ﬁh@_ RaMormbl=te afe Bfhet @R dfi dognrhdree, or

product were Ised to give ite solid identified as .
(2S~1- [ | vam bB-prepared foliowing metheds dessribediin §ia fteratiyre; Jpmractica; apd derendifgni « r
ile trifl %%lﬁg it 2 NP &Pthe th rotectin
1-[111~- ?Bqéﬁf%%%??ﬁy - 3%}2:ear é(')éﬁ ﬁ?dggﬁﬁgﬁé\r’lyl JbM;r roli diene r?]zzc‘i)r,g,chl gri de
a ~ ~ O proupsCpresem. HZEitlparA?@‘f‘ will bg-zbsani to allow the pyrrolidine (or thiazolidine or
Butyl oxy ') rdd 5 QR bR PG 3r PN vb)abkset 18 dilbRthé side chain
pyrroli d?%éi)@iaﬁ%/géé(édegl%%ﬂtat/r?gxycé'?gg?yl Iﬁ%m’ t hyl )pgrrol i dine (20ng, -

0. 069mMotg be=iabdraledl ved in CH2CG 2 (5nl). To this solution was added

2-chl oropyri di ne- 3-carbonyl chloride (14ng, 0.076mmol) and the pH adjusted

to pHO with triethylamne. After 1 h at roomtenperature the solven W%?_
renoved Qchemsud ilustrates the dntenductien of dhe pyrplidine dohihiazgliding: or ?Wﬁt'g'ne he

| [ uti AEJ iNo&HHda. (2 20m) ,
a/gt ng ?2%Wﬁﬁﬁé&rﬁlﬁ??Mﬂ%%%éf%ﬁféﬁﬁ%d@zsgge and evég)or)a(tt ed i)n

vacuo. The residue was purified by flash chromat ography (eluant: 10%

met hanol S %Q%‘éjhchl oronmet hane) to give a colourless oil identified as

1-(! V-(terﬁ utyl oxycar bonyl ) -!V~-(2-chl oropyridyl - 3~arbonyl)-L

om t hyl ) pyp@dl i di ne (] 9ng, 0.045mml) 63%. ~s (5 2

B. 1-[ Af m ( 2- R)rol?‘ﬁl dy(-3-carbonyl)-L-ornithinyllpyr r'i!Ri di%@

~_hydrochl ori de, Xk 5[ Ny -'_‘terf : (CH,). NH .
But yl oxycar bo a N/~'- (2-chl oropyridyl -3-carbonyl)~t-omj} Ryl ] pylﬁ)l

(1.9ng) 0.045 Otbol ved iQ 4M HCt/ di oxean (1 OnL)XAf at
roont. t enper at ur sol vent wi | ancuo to gg\xe, ite solid
i dent~ed as 1-[R chl oropyridyl 3-c onyl rt -omthi nRf 8yr Ool i diRRe
hydrochl oHde (15ng): . 33 26 Oct ober/—-%()d4 WO 01181304 [ MkH + = 325.1
PCT/ GB01/ 01888 EXAMPLE 11 ' g

3- (311 ~ (2-Chl or ofri dyl - 3- car borlyl Y sgrfi thi nyl j t hi azol i dithe
hydrochloride ON CI HN HZN ~O A, 3- (I - (tert '
- Butyl oxycar bgnyl ) - 111r (2- chl or opyri dyl - B-car bonyp -4___(-3(9r ni thyl ) thi azofi di ne
3-(111r(f PGB qug%bonyl_~L-ornithy!)thi azol TN pcB. 45mml ) was
di ssol ved. in CH2[12 (r&qrrL). To thi .0l OtNon was added | 1

2- chl or opyri di ne¢ %r nyl chloride (88ngy, O~&mmol) adgth,pNHpH. T Dt ed
to pHO with triet anfne. After 1 h at roomtenperatur g2t hejsol vgnt S
renoved in vacuo 4 ' si due was taken up in ethy

The sol ution was ed yth 0.3M KHS04 (2 x 20nm)) sat.
‘water (2 x 20nmL) dRdRBri@e (1 x 20nm)) dried (Na2S04) an
vacuo. The residue was purified by flash chromat ography (eluant: 1.5%

met hanol , 98. 5% di.ghl oronet hane) -to give a colourless oil idgnt~ed as .. .-
"3-(N -(ter# 6 - : T ’
but yl oxy s bA . ' Gt iP@Pyas b-Hydidgey! gtori (he.olvithibiute
(30n) 0. GaERauds g pfl 6F GReGHGRYId Sitinid rydragen| o faolitise
3- (N ( 2- Ghicroleplingignoup). c The frepicartoxylin:aeif cag be reacteb vty BRYTRINDG BRIV Ge
3-j N - (t i i rg. i itions for achieving this transformation are well. - -
But yl oxygg?%glr\l,?tt?? ﬁ[n(l%% gk?lrgf ogfraic%%ﬂ ?%qdclztgpgényl ) - L-'ogm' t hi nyl ] thi azolidi ne _
(30ng, 0.068mmol) was dissolved in 4M HCUdi oxan (10nL). After 45min at room.
- tenperature the solvent was renoved in vacuo to give a whfte solid

. identified as 1-j1V -(2chl oropyridyl-3-carbonyl)-L-omthinyl]thiazolidirie

. _hydrochloride (25ng). ' [M+H + = 342.1 . . 34 26 COct ober 2004 - WO .

01/ 81304 PCT/ GBOL/ 01888 EXAMPLE 12 _

(2S)-1-[S-(8-Picolyl carbanoyl net hyl)-L-cysteinyi]pyrrolidine-2-carbonitrile

T T




- A. S (Benrytoxycarbonyinethyl)-N (ter# butyl oxycarbonyl)-L- %Stel ne N-(tent
But yl oxycar bonyl ) - L-cyst ei ne (3.5g) 15.8mvl), benzyl 2-br &HBsier£0e4 (3. 79,
16 1 mml ethylam ne (1.8g, | B.Omol) were dissolv THE
) , éf&%ggwours at roomtenperature the reaction m x&&t@eﬁﬁ‘é‘"ﬁgq ut ed
W|th et hyI acetate (100nL)) washed with 0.3M KHSQd, sat NaHCO03, water and
brine, dried (NazS04) and evaporated. The residue was purified by flash
chr omat qg'fcﬁ\f?lh?‘l lh@l lH@r’&fur@5(V‘B%hélﬂé Qé@déﬁts fHéuget M'Bédiumlée%ﬁ@%fnh&uﬁ%ébents
g a

yieldin ourless oil identif as ~ (benzyl oxycarbon 2‘

(tert butmmyﬂ@hmﬁ@f?ma@sm @aﬁeaqtenzgysqai'ymtﬁhrsedéryo@ terltarv aming stich as
(25)-1-[ 4 gy

(tent-Db tﬁ ﬁ" xy(%rgonﬁ:’fia)r1 L- cygFil nylj pyrrol i di ne- 2 carbonltrl | e

S- (Benzyl oxycar bonyl net hyl ~-N- (tern butyl oxycarbonyl)-L-cysteine (5. 10g,
13. 8nmol SQbMiGEd! étt?&tpén(%‘é)wat bIJh’o? aﬂobé&bmau&e%pwlmhw 0C,
(29S) - pyrm dld;]i'gEZQaq cr’u"ﬁrlle ydrochl or?de ) 8mmpl) and PyBOP
(8. 0g, 1l5o~tmﬁm forfke casaiwbere Rhig a nirile arayps oaa«fh?& l&esatngl ehsuiphonyl
triethyl J dif) A8 SRATBGY a4 Heicleldn 8eharREd BYRA ¢.enoved
in vacuoﬁgh Eittrtrt'égtrbgsaldg g/%lslgtng;ebn 'fggﬁ%n etﬁ{/ acgt ate (150m.). This

sol ution was washed with 0.3M KHS04 (1 x 50mL), sat. NaHC03 (1 x 50ni),
wat er (1S eﬁ,ggb) and brine (1 x 50m.), dried (NazS04) and evaporated in
~vacuo to give a yel I ow oil. This was purified by fI ash chromat ogr aphy
(eluant: 40% et hyl te 60% pet. ether) to BG e g coigurtess oil
identified as (29)- 1 mﬁzp@&ycar bonyl net hyl ~ NRen PG
but yl oxycar bonyl ) -L cysteI nyl Jpyrrol i ¢jine- 2=car bon fRH S 8 113. omol

94% . 35 26 Cctober 20¢d, PCT/ GB0110 -1IN(N-(fert
teiny(] pyr nitrile

1 /8

But yl oxy?War -C

(29)-1-[. nzyl car bon -N((fert _

but yl oxycar bo -L-cystei Ppylroli i Eé . car b®fi RPi (1.

2.9mmol ) was dissgl ved in TTHEL 100nL) . ‘aﬁ‘ us 1ithium hydroxide (1 M
3.5, 3. 5muol/) s .added. After 3 hours at roomtenpergture the reaction
.m xture wgs d yeth ethygBacetate (1 OOm), washed™ th 1 Mcitric
acid, water andYbri ne, 4 ed (NazS04) and evaporpgéd in vacuo to give a

colourless oil. purified by flash chromit ogréphy (eluant: 97%

chloroform 2% rreBtNtlEﬁolo 1% ace£| c acid) to gi vl | %i ess oil
‘identified as S<1-[N (fert PG | 1

but yl oxyog bonyl ) - S- r? st ei nyl | pyr (GH)diNKe- Z-Fﬁ onitrile
(860ng, 2.4mmof, 82% . DM 2

But yl oi rycar bonyl ) S-(3-p met hyl ) - L- ol i di ne-2-c

arbonitrile (25)-1-[N (fert/Qutylloxycarbonyl)-S

(car boxynet hyl ~. . - cystei nyRf et rg i di reORH.Ar bonitr |R R( 190ny, &M2mol )
was di ssol ved in CH2Cl 2 (20mL). This solution was cooled to 0C)

- 3(am nomet hyl ) pyridine (53ng, 0.5mml) and 1'yBOP (270 0.52mmol ) were
added) and the pH adjusted to9pHO with triethylamine. After 18h at OC to
roomtenperature the solvent was renoved in vacuo and the residue was taken
up in ethyl -acetate (70m.). This solution was washed with 0.3M KHSO4 (1 'x
20mL), sat. NaHCGs (1 x 20mL), water (1 x 20nlL) and brine (1 x 20nL), dried
(NazS04) and evaporated in wacuo to give a yellow oil. This was purified by
fl ash chromat ography (el uant: 96% chl oroform 4% nethanol) to give a
colourless oil identified ' as (2S)-1-[11~(tert butyl oxycarbonyl)-S.

- (3pi col yl car banmoyl net hyl ) =L- cystei nyl j pyrrolidi ne-2-carbonitrile (170ng,
0.38mml, 91 %. E

~(2S)-1- (S—(S Pi col yl car bamoyl net hyi ) - L- cyst ei nyl j pyrrol i di ne- 2- car boni tri I
e trifluoroacetate (2S)-1-[N (tert

But yl oxycar bonyl r S- ( 3- pi col yl car bamoyl met hyl ) - L- cyst ei nyl ] pyrrol i di ne-2carb - .

onitrfle (130ng, 0.29nmmol) was dissolved in trifluoroadcetic aad (1Onm). .
After 1-hour at roomtenperature the solvent was renoved in vacuo to glve a -
white.solid identified as (2S}-1-[S et
(3- pi col yl carbanoyl net hyl ) - L- ~yst ei nyt] pyn' ol i di ne- 2- carbonltrlle AT
trifluoroacetate (116ng; 0. 25mml) 86% . [MrH * = 348.2 36 26 Cctober . 2004*=
- WD 01/81304 PCT/ GB01101888 EXAMPLE 13

3-[111~- (2- Qui noxal oyl ) - L- IyS|nyIjth|azBI|d|ne hydrochl ari de A :
3-(1IW~-{ferf Butyl oxycarbonyi)-f11-(2-dqui noxal oyl)-L- ty5|nyljth|azoI|d|ne
3-[N -(terf Butyl oxycarbonyl}iysinyfjthiazolidine (128ng, 0.4mml) was

di ssolved in CHzCOl 2 (1 Onl). 2-Quinoxal oyl chloride (85ngy, 0.44mvol) and

pot assi um car bonate (45.8ng, 0.3mDQ were added. The reaction m xture was
stlr ed at roonttenperature for 18 hour s and the solvent reaned in vacuo.

o o I Y I T Y e e o ~NN O r~ns Y




MEH " " = 325.1 38 26 Cctober 2004 WO 01/ 81304 PCT/ GB01/ 01888 EXAMPLE 15
[ O (3- Chl or obenzyl car banoyl ) seri nyl ]t hi azol i di ne hydr ochf®Priaer@0sh,
[N-(tent}-‘g)um ycar bonyl ~ --seri-nytjthiazolidine N (tert
tyl oxycal'bo 1?-L serine (2.1 g, 10.2mml) was dissol ved i RCHEBEI/OBBRF

(9:1,50nL). Thiazolidine (650ng, 11.2mmwl), hydroxybenzotri azol e(2. 8g,

- 20. 7mmol ) and water sol uble carbodiimde (3.99; 19.5mmvl) were added at OC.

The pH vvaggd{nus ed to pH8 with |l wrethyl norpholine. The reaction mxture

was stirr 2FEMe omtenperature for 9 8 hours, the solvent renoved in vacuo

and the residue was takep yp in ethyl acetate (150pg@! This sglution was
washed with 0.3M KHSO4 ( Go %aﬂ) gat. NaHC03 (1 x 5 : IRG?er (19 )50mL)

and brine (1 x 50nm.), dried 2&9) and gvaporated i (I%faf Hto i a

white solid identified as 3f H—zgt&Hn b,ufy§oxycar bonyl ?1 2/n 1\

serinyt]thi giol i dine (2.15¢,J7. 78mol , 760?. B 3TN (xént

0

[

3-
3_
Bu

But yl oxycat ) - p- hl or>6 '1') yt)-L-serinyl]
3-[N-(terf Butyl Carbonyl ~ LéSseyifyl ] t hy azol i di ne (11QRYR3 0.8 } was

" dissolved in ~DVF nL) and R, R c@& bonyR-diimi dazol e (7Ingy, 0. 43mbl) was
added. After 2 hqgursyat room tenperature 3-chl orobenzytam ne (62ng,
~0.4mol ) was_adgRd. Aft a furtlggr 18 hours Et OAc (200nl_Yl2nas added. This
sol ution was washeg'with 0. 3M KHS04 (1 x 50nl)) sat. élaHCCB (1 x 50nL),
water (4 x 50nL) apg brind?@1 x 50nl), dried (NazSOA{B and evaporated in

vacrro to give a y® low oill. Th{s was purled by flagh_c mat ggr aph 0)

(eluant: 40% et hy cet at €, o ppz2 ether) to give a §0l ouﬁaﬁess oi ?‘/ a
“identified 11~( bui yl oxycar bon #) -0 (3-chl ore &zjm_par 1)-L

serinyl Jt hi azol i di ne (158rrg,((i7 ) I, I’% 39 26 ?Obér 20N4 O

_——-———’-x

011 81304 PCTI GBA /01888 C. ?(2 N
3-[ O (3-Chl or obenzyl car banoy’ ¥yl T hi azol i di ne hy hilpride\ 3-[N
~(terf Butyl oxycarbonyl )-O(S-Bdl s olenzyl tar banoyl ) - L- sRfi R@I hi azB'i di ne
(140ng, 0.32mml) was di ssol ved 1'n A H oxan (20m.). After'1l hour at
roomtenperature the solvent was renoved in ~ vaciro~ to give a ~ white
solid ident~ed as 3- (O (3chl orobgezyl car banoyl } - L-serinyl] ¥ azoti di ne
hydrochl ori de (115nmg, O0.3mmol, 94% . [M+H + = 344.1 The F~canpl es set out
in the folihogthgnd 2 ¢ise VR groupe fariatiodiycedn ak ogopimant lanide tand subsgaueatly 40
26 Cctober,_2004 f WO 01/81304 TABLE. 1- S 16 - ( e ;
PCT/ GBO1/ (FESRTERY {3t rf"%&?( %Mz‘}ﬁ o}y °€é%§@§ ?L%é'gz’iﬁﬁ &, ilisrdtcBtc
HS 19 2 .anHydrid) 1inCStierdd 2 the X'Qtodp 42 introdusedias @ dhicether gndisupsequently ~
CN'CHz 25,2 | .~ N . CN CH2 2 ~ S _ ; : 2
30 1 - n depsionpenintS 3o (=15 obs e lea By foe Qyiitey g it sich &5
H S 36" 1 sedinChef@dat®7 The-modificatiunisithg strategy afferded4ny Schepme Gds ptpossiite

WO 011 813()'f4xfilg£/s%qu/rg o8rr§.8 Exanpl enR8( CH2) gR X' 39. 1CNCH2 40 2N

14



-~ ~ . CN CHZ411~HSA22HSA31CNCHZ442] ~CNCH2451s ~HS462HSA71- 8\%}@6@; 2
~CNCH2491~HS502HS51 1~~CNCH2522N ~CNCHZ53  ~1- iH8542H855101\%—8
~CNCHZ 5215, 2- HS591CNCH2602CNCH2611HS622HS631~CNCH264 6510
‘~HS662HS%‘??<‘3&E§§’282|\_V " CNCH2691~~HS702HS 42 26 Oct ober 8’&1’?’/&5’% 1304
PCT/ GBOL1/ 01888 Exanpl enR8(CHZ) gR X' ?11~ - CNCH272
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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
sulphonamides 14, amides 15 and thioamides 16 respectively. The reagents are
generally either available -‘pef se, or can be prepared from the comresponding acids. The
reaction of scheme D is generally applicable to all the variations of the group R*(CHa),
with the proviso that certain of the substituents contemplated for the phenyl and heteroaryl
rings which are options for R® may require protection. Such substituents and the
appropriate protection will generally be obvious to those familiar with the art.
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Rz Ra ) ' Rz R3 ' 0

19 20

WM
i
GHY NH - (GHy), NH
2
X%g\ﬂfo‘ma X O<pg?
17 . 18
0]
6
R\-l?l/u\Iile Ii,Gz ;Iaez
R"  (CH,), NH ‘ H,), NH

2 | 22
" Reagents: i) COCl; i) CSCh; i) RYCHaOH; iv) RORNH; v) RY(CHp),0COCI
vi) R¥(CH2),0CSCt:; vi)) R'R’NCOC; vili) R°R'NCSCL

‘Scheme E illustrates the elaboration of 5° to give carbamates and ureas, and their thio
analogues. When R® is other than a'hydrogen atom, ¢ompound 5° can be converted to
the cormesponding carbamoyl chloride 17 or thiocarbamoyi chioride 18 by reaction with
phosgene or thiophosgene.  Other reagents are known in the art to be functionally
‘equivalent to these toxic reagents and they may also be used. Whgn R® i_s hydroge;_n, the
- intermediate formed is an isocyanate or isothiocyanate, but this behaves functionally as an
-equivalent of the comresponding chioride. Intennediates_.17_and 18 are not normally
isolated, but are treated directly with alcohols to give carbamates 19 and thio_carbamétes
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embodiments of R® may require appropriate protection.

Scheme F
6
) o
HOYO \( IlDGz
((I)Hz)n NH .
2
)
X%\n/ \PG3
R? R® O _
23

Q. O

AR

S § '§

(Lawesson's reagent)

24

Scheme F illustrates the elaboration of the 'side chain of the amino dicarboxylic acid series. _
The w-deprotected acid 6" cari be reacted under a variety of conditions with an amine to
give amide 23. The condensation may be promoted by a dehydrating reagent such as a
carbodiimide or a ﬁho'sphorus reagent. Altématively the acid may be converted into a
more féact’ivé derivative, such as by treatment with oxalyl chioride or thionyl chloride fo
_g'iv_e”.t.li'\é c:oﬁeépohding acid chloride, which will react directly with an amine. The
thloamide 24 imay be obtained by treating the amide 23 with Lawesson’s reagent.
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Exanpl en W&%@é&” have beertEiabéfdted @F@ﬁnal&: % gﬁﬂﬁ%ﬁ@&ﬁﬁéd and the

~NHCH228 ~HS2891~~ ~HS29021 ~HS2 Meo ~
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These general methods are further iIlustratéd in the following, non limiting examples.
EXAMPLES
Abbreviations

The following abbreviations have been used.

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

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

TFA Trifluoroacetic acid

. EXAMPLE 1
_ (28)-1-[N'”—(Pyraznnyl-z-carbonyl)-L-ornlthmyl]pyrrohdme-z-carbomtrlle
trifluoroacetate

CN

Sk -A N-(2-N|trobenzenesulphenyl)-L-prolme
‘__L-Prollne (259, _217mmol) was dlssolved in 2M NaOH (110mL, 220mmol) and dioxan

""_‘_'5:"'(120mL) A solutlon of 2-mtrobenzenesulphenyl chlonde (42g, 222mmal) in dloxan
' 18




-CN CH23031~CN . CHz3042~NCNCHz 53 26 Cctober 2004 WO 01l 81304

PCT/ GBO/01888 Exanple n R8(CHz)g R X 305 1 Nc ~ ~ CN CHZ685lobor 2004 |
~CNCHz 3071 ~~~HS30812c~1 ~ HS3091~HSC3N3902~~H
'S. 0 31 |W901/8H0S 312 2 ~~---NHS 313 . 1 ~ HS Hs 394 2PGUGBIIRIS8Y
396 2 ~ / H8317 10~HS3182/ '"H~HS TABLE 5 - Exanples 319 - 378
Rie O. N H X~ .., N OR Exanpl eR48R X 319NH2CNCH2 s4 26 COctober

2004 VO (%%%éﬁ%jgﬂg g@%& %@ﬁ%&aﬁ@ﬂmb %s@MBI\BOH((ﬂ@?IQ_ 220mmol)- NAGS Shiat 321
| \ H~ CN CH2 N ~ ~N

CHZ 325 fonTCienperatns thN reaptmzmnqurszwa&monm inteywater (HA0yal)\ans %'i“? éﬂ‘éd ~N

329 =\ 4*’%{% @3%@'5%‘8&&&'@?& g%& aajustéa‘togbl% With 2N?ﬁcpéh@lﬂ?é sAOEh WEs -

01/ 8130 NH~SI H333 ~NCN CHZ H
- "334° ~ | éxtraCiedOMEh 85I Jacetamam 580a%p ~Jhe-comiined qroaniy extractswergwesped g ~
H- CN CHzs w339 (7 x-200mL) dBihe TN x 200319, dica\NehsElfant dvapblattdiNddusts . H

give an orange solid identified as -N-(2-nitrobenzenesulphenyl)-L-proline (58.1g, 217mmol,
100%). '

B. N-(2-Nitrobenzenesulphenyl)-L-proline succinimidyl ester
N-(2-Nitrobenzenesulphenyl)-L-proline (57.9g, 216mmol) was dissolved in CH,CI./DMF
(9:1, 500mL). N-Hydroxysuccinimide (37.3g, 324mmol) and water-soluble carbodiimide
(51.8g, 260mmol) were added. After 18h at room temperature the solvent was removed
in vacuo and the residue was taken up in ethyl acetate (1000mL). The solution was
washed with water (4 x 200mL) and brine (1 x 200mL), dried (Na,SO,) and evaporated in -
vacuo to give a yellow solid identified as. N-(2-nit_robenzenesulphenyl)-L-proline
succinimidyl ester (78.9g, 216mmol, 100%).

C. N-(2-N|trobenzenesquhenyl)-L-prolmamide

N-(2-Nitrobenzenesulphenyl)-L-proline succinimidy! ester (78.5g, 21 5mmol) was dtssolved
in dioxan (500mL). Ammonia (35%, 100mL) was added.  After stirring at room
temperature for 2h the reaction mixture was poured into water (700mlL.). The precipitate
" 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 N-(2-nitrobenz_enesulphenyl)-L-
prolinamide (49.6g, 185mmol, 86%). |

D. (ZS)-N-(Z-NitrobenzénesuIpheﬁyl)pyrrolidine-2-¢arbonitrile
N-(2-Nitrobenzene'su|phenyl)—L—proIinamide' (49g, 183mmol) was dissolved in dry
THF(300mL). The solution was cooled to 0°C, triethylamine (36.7g, 367mmol) was added
followed by the slow addition of'triﬂuoroacetic anhydride (77g, 367mmol). The pH was
adjusted to pH9 with .tﬁe{hylamine.. After 30min the reaction mixture was diluted with ethyl
acetate (500mL), washed with water (1 x 200mL) and brine (1 x 200mL), dried (Na;SO,)
and evapor'aie"d in Vabué to give an orange oil which was purified by flash chromatography

~ (eluant: 80% pet. ether- ;.'20% ethyl acetate) to give a yellow solid ideﬁtifed as (2S)-N-(2-

' mtrobenzenesu(phenyl)by?rrolldme-z-carbomtnle (38. 99, 150mmol, 82%).
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PCT/ GB01/ 01888 Exanple R4g R X 344 | \ H- HS : N/ 345 ' f§ Potaber280 j N~H
HSOG347 ~H \ . HSci 348~H~HSS49~H~HSGF350~\ ~~ HS /.
F 351 ioWOO0181304 S 0 0 352 ~N~ H- . H® S. ' 353 ~ N \ BCEHGBOLOKS 2
Oct ober 2004 t WO 01/81304 PCT/ GBO /01888 Exanple R~ R X 354 - - ~ H HS
of ~N\ HS 3551 ~H.356 ~N~HSG357 ~H HSN-358~/ 0o HS N~ CN

20" it bt S, | B ES ?

PCT/ GBOl (ZE)ag2-titeasingememsiptenyoyoridine2-carbonifiile, 3850 149moll / ey s

~3 H 366d|s.sc>lved hl\ ﬁe&lyi\léthgr (200mL). 4M HCl/Dioxan (150mL, 600mmol) was slowly added.
After 2h at room tempéraiuré the reaction mixture was poured into diethyl ether (1000mL).
The solid was filtered off, washed with diethyl ether (500mL) and recrystallised from
methanol/diethyl ether to give a white solid identified ‘as (28)-pyrrolidine-2-carbonitrile
hydrochloride (18.9g, 142.5mmol, 96%). '

F. (28)-1-[N“‘-(tert-Butyloxycarbonyl)-M‘-(pyrazmyl-z-carbonyl)-L-om|thmyl]-
pyrrolidine-2-carbonitrile.
'l\F—_(tert—Butyloxycarbonyl)-l\l“"—(pyrazinyl-2-carbonyl)—L—omithine ~ (2.5¢, 7.4mmol) was
dissolved in CH.ClL, (50mL).  This solution was cooled to 0°C, (2S)-pyrrolidine-2- -
carbonitrile hydrochloride (1.2g, 9.1mmol) and PyBOP® (4.3g, 8.23mmol) were added, and
‘the pH adjusted to 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 $0mL) and brine (1 x 50mL.), dried (Na,S0,) and evaporated in vacuo to give a yellow oil.
This was purified by flash chromatography (eluant: 80% ethyl acetate, 20% pet. ether) to
give a colourless oil identified as (2S)-1-[N>~(tert-butyloxycarbonyl)-N"-(pyrazinyl-2-
carbonyl)-L-omithinyl]pyrrolidine-2-carbonitrile (2.98g, 7.16mmol, 97%).

G. (28)-1 -[N“'-(pyrazinyl-2-carbony|)-L-o}nithinyl]pyrrolidine-z-carbonitrile
trifluoroacetate
(28)—1-[I\P‘-tert—Butyloxycarbonyl-N"’-(pyrazinyl—2—carbonyl)—L-omithinyl]pyrrolidine-z-_
6arbonitn'le (2.8, 6.7mmol) was dissolved in triflucroacetic acid (SmL). After 1h at room
temperature the solvent was removed in vacuo. The residue was purified by preparative
hplc (Vydac €18, § to 50% 0.1% TFA/a: -atonitrile into 0.1% TFA/water over 40min at
_ 3mU/min). Fractions containing the product were lyophilised to give a colouriess oil

- identified as (28)-1-[N“’-(pyrazmyl-z-carbonyl)—L-omlthmyl]pyrrohdme—2—carbonrtnle

trifluoroacetate (1.5g, 3.48mmol, 52%).

[M+H" = 317.3
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CN
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A. (N“-(tert-Butonxycarbonyl)-N"-(Q-ﬂuorenylmethyloxycarbonyl) -L-lysinyl)-L-

prolinamide

N“—(te!t-Butyloxycarbdnyl)-AP-(Q-ﬂuorenylmethyloxycarbonyl)—L—lysine (5g, 10.7mmol) was
dissolved in CH,Cl, (100mL). The solution was cooled to-0°C, L-prolinamide (1.78g,
11.7mmol) and PyBOP® (6.7g, 12.8mmol) were added, and the pH adjusted to pHS 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). The solution was washed with
'0.3M KHSO, (2 x 50mL), sat. NaHCOs (2 x 50mL), water (2 x 50mL) and brine (1 x 50mL),
dried (Na,SO,) and evaporated in vacuo. The | residue was purified by flash
chromatography (eluant: 2% methanol, 98% chloroform) to give a colouriess oil identified
as (N"‘-(tert—butyloxycarbonyl)—N“’-(s—ﬂuoreny|methyioxycarbonyl)-L—Iysinyl}L-prolinamide
(4.05g, 7.2mmol, 67%). ) |

B. (2S)+1 -(N“-(tert-ButonXycarbonyl)-N“'-(Q-ﬂuorenylmethyloxycarb'onyl)-L-Iysinyl)-
pyrrolidine-2-carbonitrile
(N“-(tert—BLﬂyloxycarbony!)_-l\l“’-(g-ﬂuorenylmethyloxycarbonyl)—L—lysinyI)—L-prolinamide
(3.95g, 7.02mmol) was dissolved in dry THF (100mL). The solution was cooled to 0°C,
trieth')—'lam'ine (1.4g, 14mmol) was added followed by the slow addition of trifluoroacetic
anhydride (2.979. 14.immol). The pH was adjusted to pH9 with triethylamine. After
30min the reaction mixture was diluted with ethyl acetate (1 00mL), washed with water (1 x
_ SOmL) and brine (1 x 50mL), dried (Na,SQ,4) and evaporated in vacuo to give an orange
oil. 'i'he residue was purified by flash chromatography (eluant: 60% pet ether, 40% ethyl
acetate) to give a coloudess ail |denttf' ed as (2S)-1 -(I\F-(tert—butyloxycarbonyl)-l\l“’-(g-
ﬂuorenylmethyloxycarbonyl)—L—lysmyl)pyrroltdme-z-carbomtnle 3. 3g, 6. 11mmol 87%).
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met hods wascpulrif@d by flesis cheapatography: (RiuaEmRAYR Jchleeirm. b

foregoin v 04 (85)-Rv-YeiputyiddtarsahylRE-

| ess t nafte TN L i BBBugse. B et o4 20y R ety tamane

ant i - di alyeinyhpyndidine-2tatbehitrie ¢1630.H0mmol\d9S6)enonst rated in Zucker obese
hats using a standard oral glucose tolerance test. Control rats were given
a solution of glucose by oral gavage) and plasma gl ucose | evels were

det er mi nBd(ZS)thm"e(teﬂtButgmxynatbmtyé)dN'é-(Wrgnlnvl-amﬂfbﬂl})ﬂkl-dea(ﬁwlao"d'"e‘
Corrpound ﬁll_ng to the present invention , were , , , dissolved in
gl ucose t various concentrations) such that the rats coul d be

~given (28)- -(N“-(teft-Butyloxycarbonyl)—L-lysmyI)pyrrohdme-2-carbon|tnle (100mg, 0.31mmol)
was dissolved in CH,CL/DMF (9:1, 20mL). To this solution at 0°C was added
1-hydroxybenzotriazole hydrate (84mg, 0.62hmol),. water-soluble carbodimide (76mg,
| 0.38mmol), 2-pyrazinecarboxylic acid (43mg, 0.35mmol) and triethylamine (65mg,
- 0.65mmol). After 18 h at 0°C to room temperature the solvent was removed in vacuo and
the residue was taken up in ethyl acetate (7OmL). This solution was washed with 0.3M
KHSO, (2 x 20mL), sat. NaHCOs; (2 x 20mL), water (2 X 20mL) and brine (1 x 20mL), dried
" (Na,S0,) and evaporated in vacuo to give a yellow oil. The residue was purified by flash
chromatography (eluant: 2% methanol, 98% chloroform) to give a colourless oil identified
as (28)-1-(I\P-(tert-butyloxycarbonyl)-N"-(pyrazinyl-2-carbonyl)-L—IysinyI)pyrrolidine-2-
carbonitrile (124mg, 0.29mmol, 93%). ' '

- E.(29)1 -[N"-(Pyrazinyl'-z-carbonyl)-L-IysinyI]pyrrdlidine?z-carbonih'ile
trifluoroacetate |
(28)-1-(l\!"‘-(tert—Butyloxycarbonyl)—N‘“—(pyrazmyl-z-carbonyl)—L-lysrnyl)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 hpic (Vydac C18, 5 to 50% 0.1% TFA/acetonitrile into 0.1% TFA/water over
40min at 3mL/min). Fractions containing the product were lyophilised to give-a colourless
oil identified as (28)-1-[N‘”—(pyrazinyl—2—carbonyl)—L-Iysinyl]pyrrolidine-z-carbonitrile
trifluoroacetate (66mg). :

“[M+HT" = 3311



- 26 Oct ober 2004 WO 011 81304 PCTI GBA /01888 varyi ng doses of the conmpound

simul taneously with the glucose challenge. The hyperglycaeﬁ?@m@R%H$84on was

reduced in a dose-dependent manner in animals receiving between 0.1 and 100

" ngl kg of D ONSIBMhI bit or. EXAVPLE 453 Pharnmceutical for nmul RGT/GROTTMBERt S

cont ai ning 100ng of the conpound of F~canple 1 as the active agent are

prepared fromthe follow ng: Conpound of F~canple 1200. 0gCom st arch~
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conpounds according to the pr engilnventlon are inhibitors of DP-1V and

-woul d accordingly be expected t useful as therapeutic agents for the

treatnment of inpaired gluc type il gli abetes) and ot her

di seases where inhibition/of | eads 0 an i nprovenent in the

under | yi ng pat hol ogy or t%&;ﬂ t invention is further

defined in the foll ow ng i 4 CLAIMS: 1 A conpound

selected fromderivatives of fornmula 1) ta rs akBN st ereoi soners

t hereof, and pharnmaceutically acceptabl g Naltspf said derivatives,

tautoners and isoners 4 R-X3 | 1 wherei fi: X 1I's selected froma sul phur

aton) an oxygen atom a sul phinyl group, a sul phonyl group and a net hyl ene
XZ is selected fromQ S a ene; X js e' ~ther NR5 or a

ga?ggt}yll\ dﬂRi'ﬁr(GR!'&BH&fW?‘Y‘@?'BGﬂY“ﬁ'a¥‘§'dé'?¥'ﬂé:ta rboXad8gen atomor a nitrite

group;’ &%ﬂ)ﬂﬂ&fﬁlhlhesﬂbéﬁfo f r aigidd & 541@hriol)|
toget her rrg E)éﬁaé%—t &b i S Rg ﬁﬂl|cs NRS (11(25§ hlredr?”x

car bonyldﬁiﬁo | d’é:a@ﬁ }E{N%u{? 1R150ML).se| e-E"t’ elhrst rSB Y6y YVaRRA ﬂfI&SCLg)

e @Hre@%arﬁﬁawahaqate@olm CRBHIRGE(T8DY, R B
is

C-Ca : are selected .ind eggé from
R G o EBmImEle| NEr Tk 0% ammionse b SQraayas aded: ARS: F80 MR i s
e' ect eqﬁt? QFBt&})e fhe solfent U3 Fem&RiaZ R flé&@darﬁ’ﬁieoféidue Was tdieh, U;:&Wéthydl

| - O al kyl
opt i onaIaOF %gﬁé‘tq%ﬁn& ea’harsglmloamqsgmhe?‘ncﬂﬁbé?tﬂt %§§94 £ ((é%Om)Q«, F&ﬂ"%&%yl
opti onalby fahai), Wéié't‘gz@crmdmL)CﬁHd rinl (yx $001ﬁ|t)l Hﬁétem@ﬁﬂ«,}sadtd)émppi‘atedlm

opt onaII substi t ut ed het eroar wher ei n 0
O e o b aw . T Begbatve vs ates by e hrom e YR GHEh e
whi ch arfethahsct 8% r sHidrdfdrin) J¢s glv@X)égeﬁolamiassulqnhlwentlﬁedlza‘s U $ARR)-3-(tert-

derivatives of these rin and C_|I raq fo by the. fusion of two
such nmorisgylexycarhasy g g&?ﬁ?ﬁc"ﬁg g . %" 5%@1 ected i ndependent |y
from H) carbanoyl, hydroxynethyl and cyanorret hyl ; 66 26 Cctober 2004 Z

is selectedfroma coval ent, bond, SO and -N((CH-aR)-; Z2 is

an opti oﬁ\dﬂﬁ}“ W'ﬂf’lﬂ'@ﬁaﬁw’fﬁmﬂﬁm%@%’g?ety m st - 3; I’I(I(S 0 -)4

- p:c S2-5; (@ly8- (?ert-Busyb CADORY |)tﬁaﬁb|tdiﬁ34-aarboxamtdbe(acqy,|37rrahmumas dlasmiveéd;% ]
resen -se ec ar er

o esn o RE et 80 MLam{Cr ol B o Wy UAGD B e

- O al kdcasyto @Gé a whita! sonisidbatifedyas (4R)hiazokdihé-dacattzaxainide hidrochioiie , -

C) al kylam nog, di i C6) am no, am no(C~ = Cs)al kjrlene, fluoro; chloro,

?'h??/")nl tro, '

br ono, ~ t{€+49: 8’9 cyano, carbanoyi, carboxy and (C, - C6)
al kyl'oxycar bonyl groups andl or where two adj acent substituents are

present; the twy ad acent subst duept | i d so.,as . a ring
Plsed 1 o1 WRISARE B ioRyeamoraly - Crteper s hER P VRETE o)
X is NRhdbifdind-3-caehekdide then R i's not unsubstl tut ed phenyl or

ni t rophenyl ;; and that when X NH.and R4

is R tecButyieny RS A-- Wemﬂwogyca@q{w)-l.-lysme (5840 Fmiian s
' dissolved in CH,Cl, (100mL).  This solution was cooled to 0°C, (4R)—th|azohd|ne-4—- _
carboxamide hydrochloride (1.78g, 11.7mmol) and PyBOP® 6.7g, 12. 8mmol) were added
and the pH was adjusted to pH9 with tnethylamlne After 18h at 0°C to room temperature_
the solvent was removed in vacuo and the residue was taken up m ethyl acetate (200mL)

The solution was washed with 0.3M KHSO4 (2 x 50mL), sat. NaHC03 2x 50mL) ‘water (2.' |
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2 A conpound according to Claiml wherein R is. a nitrite group

conpound according to Claim.2 wherein the stereochem stry Ot’tﬁfé,efr?f)@‘rl te
group is as shown in formula 2 . 2 6T 26 Cctober 2004 4 A conpound
according WO @818t 1 or 2 wherein the stereochem stry of thePCHGBIE01888
adjacent to the primary amine is of the S configuration as shown in fornula
34 RW31 3R 67a 26 Oct ober 2004 5 A corrpound according to Ctaim4
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accor eal n ereln re | nde or
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-CH = anq, yl%%onﬁ’ﬁ.—%fn%tﬁnaz@hd%&ﬁmnﬁ@éPZ g a dameny4w). dainms 1

to T V\,herel n and one of R2 and I's methyl and the other
is H 10 A conpound according to any of Clains 1 to 7 wherein mis 1) X2 is

-S- and AR siHyE edi ng
o ai m whd dAR N i B o dony kb A HEIGH A ARG Og A SIS 1
R2 and Rthmzehdirm(i-carb@rﬂ'ller 2. 13 A conpound according to Caim12

oo, B RR S D R AT

conpound pegbbraridet (2. 4y . Irhmdl)avass dissblyed imfey giHF (100nl)) The solutiopHwas Rz

and .: are 15
A corrpourﬁ?%ﬁ%’(ﬂ' @ﬁér'%tgy'M'?‘?rfgﬁg'vﬁoép'an &S Qg&%\lﬁﬂo@e %yothg@ova(gdgﬁm?gf
accor di lnlgnﬂﬂidrg)ﬁéﬁcranhgdm(zeog) %m%lobptmmwglﬁv?ammd ed tclt Bld%?l:ithé‘ni?hylgm,me-
opti ona %ﬁu (iﬂ" %Fe ter ei %'te%é étﬂ?' e Had with
conpound 0 o" efe tero ryl "gro S
]‘S”S”bsc ti tcvgétefl l(<1J=s< 50mil)- arf Ilaﬁhﬁsubxtamll),ednma\laﬁ@ds andtavammted iarvacge| e&'g%d
fromC, -Ce , C, - a uor Q. . . '~ S.
18°A conpBshte Was e oY 5<% Shmattitany (et 0% Ret dthoh AD ARy YLoGI 5
Corfpognd @g@@g&lﬂ%@ \Acf]ﬂ .aenmradme-(tat-wmowwmmw-wusémmm C%i)hmbl
according to Claim e rLom
R( CHZ) qCIP’Q/ﬁEmRPﬂﬁLdE@EY']t@?LZ%éa%%'SB gﬂ%@ gf's 5{{“%‘5%8/ )C'aim 1 sel ected
from
(29 -1-1 ~- azin -2 car bon m t hi 3/ rbonitrile,
(29)- 1[@@%13 EY)?\%}/'F’?“XD'I?-V'@{ W'&F @E&F‘ onitrile,
(4R)-3-[I\F-(tert—Butyloxycarbonyl)-l\f"-(g-ﬂuorenylmethyloxycarbonyl) -L-lysinyljthiazolidine-
4-carbonitrile (1.9g, 3.4mmol) was dissolved in THF (40mL). Diethylamine (10mL) was
added. After 2h at room temperature the solvent was removed in vacuo. The residue
was purified by flash chromatography (eluant: 90% chloroform, 7% methanol, 3%
triethylamine) to give a colourless oil identified as (4R)-3-{N"~(tert-butyloxycarbonyl)-L-
lysinyfjthiazolidine-4-carbonitrile (863mg, 2.5mmol, 75%).

F. (4R)-3-[N°‘-(tert-Buty'onycarbonyl)-N“"-(pyrazinyl-?.-carbonyl)-L-lysinyl]thiazolidine-
4-carbonitrile ”
(4R)-3-[N“-(tert-Butyloxycarbonyl)-L-lysunyI]thlazolldme—4—carbonrtnle (100mg, 0 29mmol)' '
‘was dissolved in CH,Cl; (20mL). To this solution at 0°C 2—pyrazmeqarboxy1|c acid (43mg,
0.35mmof) and PyBOP® (170mg, 0.33mmol) were added and the pH was adjusted to pH9
wnth triethylamine. - After 18 h at 0°C to room temperature the solvent was removed m.
vacuo and the residue was taken up in ethyl acetate (70mL). The solutlon was washed._
with 0.3M KHSO; (2x 20mL) sat. NaHCOs (2 x 20mL), water (2 x 20mL.) and brine: (1 X -
20mL.), dried (Na,S0O,) and evaporated in vacuo. The residue was purified by -fl h S
chromatography (eluant: 2% methanol, 98% chloroform) to give a colouriess oil ident e L
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(25)-1~-[(2'S)-2" - Ami no-4' - (pyrazi nyl -2"-car bonyl am no) but anoyl ] pyrrol i di ne
-2car boni tril 'e 26 October 2004
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(2S)-1-[ S (Aoet yl am nonet hyl ) - L-cysteinyl ] pyrrol | di ne-2-carbon'rtrile)
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-[ N -(Pyrazi nyl - 2 car bonyl )-L-om t hi nyQ hi azol i di ne,
-[ N-(2- Qui noxal oyl )-L-1ysinyl]thiazolidine) :
-[N-(2- - i
2 1. (AR O L e R SRl o2 ent e
-[N -(&ritbprgaqmtam nyl - 2-car bonyl ) - L om t hi nyl ]t h| azol i di ne,
| | b I T
- %I ((lé?#%wgor Wﬁ nicotl noy pm?":[ hin 'ﬁp— I mh'ﬁuz%"ed'"e*
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3- (O {3 (s Bﬁﬁ%{n@?f@%&ﬂ’ﬁ' W REANG I P3Gt il fophitdedid §ide T eofourless

Am no-5

t et r ahy dgipi S@éﬂﬂif ad| | as 2 (4 R)-BAAL pyrayinyi-2rcarbonyH Aysinylthiaslidinedbearbotitie 22
The use r}l xg_? or the preparation of a pharmaceutical conposition
for the ¥f m0)-| east one of type 2 diabetes) inpaired glucose

~tolerance) growth hornone deficiency, potycystic ovary syndrone and

aut o-i mmun gn%ﬁ' flammat ory di seases, the compound being selected from
der i vat i WsloF ér mula 1~ , tautomers and stereoi soners thereof) and
pharmaceutical ly acceptable salts of said derivatives, tautoners and
i soners, or being according to any of clains 2 to 21 Ql 1 ninrherein: X
is selected froma sul phur atom an oxygen atom a sul phinyl group, a
sul phonyEXBMPLE 4nd a net hyl ene group; . Xz i's selected fromO, S and

met hyl en s, .ei.t

o ther - AAArBE RV ety -Gt gy e Slignd e Rfvetne dliydfoctford
selected fromH and C,-Ce al kyl, orgtogether nay be - (CH-p-; R4 is R4" when
X3 is NRS5 and R4g when X3 car or thio onyl group; R-"" is
selected from RR NC(=0), N&=S)/, R gC(=0) R(CH-qC(=S), _ R(CHz)gSO-)
R(CHZ) qOC(=0O) and R(CH-gOQ3(=Sy; 71 2 t obey 04 RRBis RRN RSis H
or lower alkyl; Rand R are selected inde dgnt | rom R(CH2) g or
together they are -(CH2)2-Z -(CHz)2- or, -CHz-CHR -; R is selected
fromH C, - C alkyl, benzo-fused cyclb‘e Qal kyl) acyl, di (C, C6)

al kyt carbanoyl, di (C, - Calkytam no, N-(C, - Cs)al kyl pi peridyl, optionally
substi t ut ed aryI optionally substituted a-(C, - C)al kyl benzyl, optionally

substi t up\e(bg)now teﬁmwlb%&bxrb%ﬁ?ﬂtm |a|_.glmingl]pwbhdind moanbmnwag/
substituted heteroaryl) whérein heteroaryl neans rmnoci;; ic five-

si x- nenbé’r(éQﬂ-BﬂfN@thmy%omgmﬁﬂ%LvQ"#tﬁ"%@% (108 A& } OfRS, d\ﬁﬁ?'&ﬁgéﬁ‘ e

sel ect ed H W@p‘? sﬁlﬂ‘h 'éi o°Oehsefdirred ARydrRybenastriaiolé hese

rings; and C group forrre fusion of two such nonocycl |§)

het er oar bydratec (@8&:09,5 -5.84mmol), water-soluble carbodiimide (877mg, 4.38mmol), (2
pyrrolidine-2-carbonitrile hydrochioride (609mg, 4.6mmol)  and triethylamine (65mg,
0.65mmol). After 18h at 0°C to room temperature the solvent was removed in vacuo and
the residue was taken up in ethyl acetate (70mL), this solution was washed with .0.3M
KH§O4 (2 x 20mL), sat. NaHCOQ_., (2 x 20mL), water (2 x 20mL) and brine (1 x 20mL), dried
(Na;SO,) and evaporated in vacuo. The residue was puﬁﬁed by flash chromatography =
(eluant: 50% ethy! acetate, 50% pet. ether) to give a brown oil identified as (25)-1 -[I\_I_-_(_{e_rt-.- S
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R9 and R are selected independently fromH, carbanoyl, hy%&x E@/A and
cyanonethyl; Z' is selected froma coval ent bond, (CHZ) 1ob and
--N((CH~-q R)-: ZZ is an optionally substituted ort ho- phenyl ene noi ety

m sl - 3; nWQ“G/31304 pis 2-5 qis0-3; r is 1 or 2; and ti sO-l’LCT/@Wé/(U&& onal
substituent(s)) if present) being selected from (C - C6) alkyl) aryl which
may be further substituted with one or nore rrethyl or trifluoronethyl :

groups, hydroxy, (C, - yl oxy C aryl
pet f | uor batipkycaspemb)- O‘('@*’*"@"‘-ﬁﬂ'l@ﬂ"&“&)‘féo"dm% ?‘)oegylg Ré!;clg not-gemmal,
CB) al kyt?\i@ fluoro) chloro, brono) trifluoronethyl, vitro) cyano

car banoy ‘arboxy and (C, - O al kyl oxycarbonyl groups andl or where two
adj acent substituents are present, the two adjacent substituents may be
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B. 3-[N>-(tert-Butyloxycarbonyl)-L-ornithinyljthiazolidine

- 3-[N*~(tert-Butyloxycarbonyl)-N®-(9-fluorenyimethyloxycarbonyl)-L-ornithinyl]thiazolidine

| (1.15g, 2.13mmol) was dissolved in acetonitrile (20mL.). Diethylamine (5mL) was added.
After 90min at room temperature the solvent was removed in vacuo and the residue was
purified by flash chromatography (eluant: 90% chioroform, 7% methanol, 3% triethylamine)
to give a pale yellow oil identified as 3-[N*~(terf-butyloxycarbonyl)-L-omithinylJthiazolidine
(530mg, 1.67mmol, 78%). |

C. 3-[N"‘-(tert-Butyloxycarbonyl)-N“é(pyrazinyl-z-carbbnyl)-L—omithinyl]thiazolidine
3-[N"~(tart-Butyloxycarbonyl)-L-ornithinyljthiazolidine (80mg, 0.27mmol) was dissolved in
CH.Cl, (20mL).  To this solution at 0°C were added PyBroP® (146mg, 0.3mmol),
2-pyrazinecarboxylic 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 (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,SO,) and
~evaporated in vacuo. The residue was purified by flash chromatography (eluant: 3%
methanol, 97% chloroform) to. give a sticky white solid identified as 3-[N*-(fert-
butylexycarbonyl)—l\f‘—'(pyrazinyl-2-carbonYl)—L-omithinyl]thiazolidihe (45mg, 0.11mmol,
41%).

.D. 3-[N"’-(Pyrazinyl-z-carbonyl)-L-orhithiﬁyl]thiazolidine’ trifluoroacetate
3—[N“--(tert-Butyioxycarbonyl)-N“’—(pyraziny|~2-carbonyl)—L-omithinyi]thiazc_)lidine (45mg,
0.11mmol) was dissolved in 4M HCIIdaoxan (1 OmL) After 45min at room temperature the

- -solvent was removed in vacuo. The resudue was purified by preparatlve hplc (Vydac C18,
5 to 50% 0.1% TFA/acetonitrile into 0.1% TFA/water over 40min at 3mLIm|n) Fractions
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| #10% () -(28)-138%KcbtyARIibReMIPA Uy <@ iyTpyrrolidine-2-carbonitrile trifluoroacetate
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A. (25)-1 -[S-(Acetylaminomethyl)-N-(tért-butyloxycarbonyl)-L—cysteinyl]pyrrolidine-z-
carbonitrile ' '
S-(Acetylaminomethyl)-N-(terf-butyloxycarbonyl)-L-cysteine  (660mg, 2.26mmol) was
dissolved in CH.Cl, (30mL). To this solution at 0°C were added (2S)-pyrrolidine-2-
carbonitrile hydrochloride (250mg, 1.89mmol) and PyBCPi“’ (1.3g, 2.49mmol), and the pH
adjusted to pH9 with triethylamine. After 18h at 0°C to room temperafure the solvent was
removed in vacuo and the residue was taken up in ethyl aéetate_ (150mL). The solution
- was washed with 0.3M KHSO, (2 x 30mL), sat. NaHCO; (2 x 30mL), water (2 x 30mL) and
| brine (1 x 30niL), dried (Na,SO,) and evaporated in vacuo. | The residue was purified by
flash chromatography (eluant: 75% ethyl acetate, 25% pet. ether) to give a colouriess oil
identified as . (25)-1-{S-(acetylaminomethyl)-N-(ferf-butyloxycarbonyl)-L-cysteinyl]-
pyrrolidine-2-carbonitrile (650mg, 1.76mmol, 78%).

B. (2S)-1-[S-(Acetylaminomethyl)-L-cyét_einyl]pyrrolidine?z-carbonitrile
| trifluoroacetate | |
(28)—1-[S-(Acetylammomethyl)-N-(tert-butyloxycarbonyl)-L~cyste|nyl]pyrrohdme-z-
' oerbomtnle (61 Omg, 1 65mmol) was dissolved in triflucroacetic acid (30mL). After 1h at
., foom. temperature the solvent was removed in vacuo to give a colourless oil identified as
, _-'._(ZS)- -[S—(acetylamlnomethyl)—L-cystelnyl]pyrrolldme—2—carbomtnle trifluoroacetate
'(ezomg, 1.64mmol, 98%).
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- {28)1 -[(2'R)-3'4(Acetylaminometh'ylthio)-2'-amino-3'-'methylbutan'oyl]pyrrolidine-z-
carbonitrile trifluoroacetate '

CN
H,N (0]

A. (25)-1 -[(2'R)-3'-(Acetyl_aminomethylthiq)-2'-(tert—butyloxycarbonylamino)—3'-

' methylbutanoyl]pyrrolidine-2-carbonitrile - |
S—(Acetylaminomethyi)-N—(tert—butylpxycarbonyl)penicillamine (720mg, 2.25mmol) was
“dissolved in CH.Cl, (30mL). To this solution at 0°C were added (2S)-pyrrolidine-2-
carbonitrile hydrochloride (270mg, 2.04mmol) and PyBOP® (1.3g, 2.49mmol), and the pH
adjusted to pH9 with triethylamine. After 18h at 0°C to room temperature the solvent was
removed in vacuo and the resmue was taken up in ethyl acetate (150mL). The solution

" was washed with 0.3M KHSO, (2 X 30mL)~, sat. NaHCO; (2 x 30mL), water (2 x 30mL) and
brine (1 x 30mL), dried (NaSO,) and evaporated in vacuo. The residue was purified by
flash chromatography (eluant: 75% ethyl acetate,; 25% pet ether) to give a colourless oil

 |dentified as (28)—1-[(2'R)—3'—(aoetylammomethy!thlo)-z -(tert-butyloxycarbonylamlno)-3'
methylbutanoyl]pyrrolidine-2-carbonitrile (742mg, 1.86mmo|, 83%).

OB -(28)-1-[(2'R)-3'-(AcetylaminomethyIthio)-2'-ar'nino-3‘-methylbutanoyl]pyrrolidine-z-
carbonitrile trifluoroacetate
(28)-1-[(2 R)-3'-(Acetylammomethylthto)—Z'-(tert—butyloxycarbonylammo)-3'-methyl-
: .butanoyl_]pyrrolldlne-Z-wrbonrtnle (710mg, 1.78mmol) was dissolved in trifluoroacetic acid
| (Sdm'_l;,)q' - After 1h at foom température the solvent was removed in vacuo to give a
‘coloutless o'l identified as (2Sr-1-I(2'R)- 3'-(acetylamlnomethylthlo)—2'-am|ne-3'-methy|-

'_cxsl'o_ '
| ‘"'_"_'""butanoyl]pyrrolldme-z—carbonrtnle trifluoroacetate (560mg, 1.36mmol, 76%).
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A. (2S)-1-(N"-(tert-Butyloxycarbonyl)-L-ornithyl)pyrrolidine-2-carbonitrile
(2S5)-1 -(N“F-(tert-Butyloxycarbonyl)—L—omithyl)pyrrolidine-z-carbonitrile was prepared by the
method described for the lysine derivative in Example 2.

B. (28)-1 -(M‘-(tert-Butyloxycarbonyl)-N“'-(z-chloropyridyl-3-carbonyl)-l._-ornithyl)-
pyrrolidine-2-carbonitrile _

- (28)-1-(N*~(tert-Butyloxycarbonyl)-L-omithyl)pyrrolidine-2-carbonitrile (80mg, O.Zémmol)
Was dissolved in CH,Cl; (20mL). To this solution was added 2-chloropyridine-3-carbonyl
chioride (55mg, 0.32mmol) and the- pH adjusted to pH9 with tnethylamme After 18h at
‘room temperature the solvent was removed in vacuo and the residue was taken up in ethyl
acetate (70mL). The solution was washed with 0.3M KHSO4 (2 x 20mL), sat. NaHCO; (2
'x.20m_L), water (2 x 20mL) and brine (1 x 20mL), dried (Na>SO4) and evaporated in vacuo.

~ The residue was purified by flash chromatpgraphy (eluant: 95% ethyl ‘acetate, 5% pet.
ether) to give a colourless ofl identified as (2S)-1-(N"(tert-butyloxycarbonyl)-N"-(2-

_ _ehloropyn’dyl—S—carbonyl)-L.—_omiihy-i)pyrrolidine-z-carbonitﬁle (60mg, 0.14mmol, 53%).

- C. (28)-1-[M"-(Z-ChIoropyrudyl-?.-carbonyl)-L-om|thmy|]pyrrolldme-2-carbonltrlle
tnfluoroacemte
o (28)—1-[N“-(tett-Butyloxycarbonyl)—l\l‘”—(z-chloropyndyl-3-carbonyl)-L—omrthmyl]pyrrohdme-z—
"-_'j.'_-"'carbonitnle (60mg, 0 _l"r'nmol) was dissolved in trifluoroacetic acid (5mL). After 1h at
' room temperature the solvent was removed in vacuo. The residue was purified by
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EXAMPLE 10 :
_ 1-[N“'-(2-_Chloropyridyl-s-carbonyl)-L-ornithinYl]pyrrolidine hydrochloride
. / N\ P
N= N
co H |
N

HzN O

A. 1-(N“-(tert-Butonxycarbonyl)-AF-(Z-chloropyridyl-3-carbony|)-L-ornithyl)-
pyrrolidine |
-(N"-(tert—Butyloxywrbonyi)-L-omlthyl)pyrrohd|ne (20mg, 0.069mmol) was dissolved in
CH.ClL (5mL). To this solution was added 2-chloropyridine-3-carbony! chloride (14mg,
0.076mmol) and the pH adjusted to pH9 with triethylamine. After 1h at room temperature
the solvent was removed in vacuo and the residue was taken up in ethyl acetate (70mL.).
The solution was washed with 0.3M KHSO4 (2 x 20mL), sat. NaHCO; (2 x 20mL), water 2
x 20mL) and brine (1 x 20mL), dried (Na;SO4) and evaporated in vacuo. The residue was
. purified by flash chromatography (eluant. 10% methanol, 90% dichloromethane) to give a
‘colourless oil identified as 1-(N‘-(tert-butyloxycarbonyl)-N‘”-(2-chloropyridyl—3-carbonyl)-L-
' omithyl)pyrrolidine (19mg, 0.045mmol, 63%).

B. 1-[N"’-(z-chloropyndyl-s-carbonyl)-L-om|thmyI]pyrrolldme hydrochlorlde |

1-[N*~(tert-B utyloxycarbonyl)-l\r“-(z-chIoropyndyl-3-carbonyl)-L-omtthmyl]pyrrolldme (19mg, -
0. 045mmo|) was dlssolved in 4M HClId'oxan (10mL) After 45min at room temperature
the solvent was removed in vacuo to give a white sohd identified as 1-{N"-(2-chloropyridyl-
3—carbonyl)-L-omlthmyI]pyrrolldme hydrochlonde (15mg).
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A. 3-(N"‘-(tert-Butyloxycarbonyl)-N“'-(z-chIoropyrldyl-3-carbonyl)-L-orn|thyl)-
thiazolidine

3-(N“—(tert—Butyloxycarbonyl)—L—ornithyl)thiaZolidine (136mg, 0.45mmol) was dissolved in
CH,CL (10mL). To this solution was added 2-chloropyridine-3-carbonyl chloride (88rhg,
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 '20mL), sat. NaHCO3 (2 x 20mL), \A.Iater'(z
x 20mL) and brine (1 x 20mL), dried (Na,SO,) and evaporated in vacuo. The residue was
purified by flash chromatography (eluant: 1.5% methanol, 98.5% dichloromethane) to give
a colourless oil identiﬁed as 3-(N°‘-(tert-butyloxycarbonyI)-N"’-(2-ch|oropyridyl-3-carbonyl)—
‘L-omithyt)thiazolidine (30mg, 0.068mmol, 15%). '

B. 3{N“’-(2—Chloropyric!yl-:&-cdrbonyl)—L—dmithinyl]thiazolidiné hydrochloride
3-[N"‘-(tert—Butyloxycarbonyl)-l\l‘”-(z-chIoropyridyi-s-carbonyl)-L—omithinyl]thiazolidine
(30mg, 0.068mmol) was dissolved |n AM HCldioxan (10mL). After 45min at room
~ temperature the solvent was removed in vacuo to give a white sohd identified as 1-[N"~(2-
chloropyndyl_—:i—carbonyl)—melthmyl]thnazolldme hydrochloride (25mg).

[M+H]" = 342.1
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Al S-(Benzyloxycarbonylmethyl)-N-(tert-butyloxycarbonyl)-L-cysteine

| N—(tert-Butyloxycarbonyl)-L-cysteihe (3.59, 15.8mmol), benzyl 2-bromoacetate (3.7g,
16.1mmol) and triethylamine (1.8g, 18.0mmol) were dissolved in THF (100mL). After 18
hours at room temperature the reaction mixture was diluted with ethyl acetate (100mL.),
washed with 0.3M KHSOQ,, sat NaHCO,, water and brine, dried (Na>SO,) and evapora{ed. :
The residue was purified by flash chromatography (eluant 95% chioroform, 4% methanol,
1% acetic acid) yielding a colouress oil identified as S-(benzyloxycarbonyimethyl)}-N-(fert- ' _
butyloxycarbonyl)-L—cystelné (5.2g, 14.1mmol, 89%).

B. (2S)1 -[S-(Benzy_loxyt_:arbonylmethyl)—N-(tert-butyIoxycarbonyl)-L-cysteinyl]-

* pyrrolidine-2-carbonitrile _ :
S-(Benzyloxycarbonylmethyl)—N.—(tert-butyloxycarbonyl)-L-cysteine (56.10g, 13.8mmol) was
dissolved in CH.Cl; (200mL).  This solution was cooled to 0°C, (2S)-pyrolidine-2-

- carbonitrile hydrochloride (2.1g, 15.8mmol) and PyBOP (8.0g, 15.3mmol) 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 faken up in ethyi acetate (150mL).

. This solution was washed with 0.3M KHSO,; (1 x 50mL), sat. NaHCO; (1 x 50mL), water (1
x 50mL) and brine (1 x 50mL), dried (Na,SO,) and evaporated in vacuo to give a yelldw oil.
This was purified by flash chromatogréphy (eluant: 40% ethyl acetate, 60% pet. ether) to .
give a colourless oil identified. as (28)-17[8-(benzyloxycarbonylme’;hyl)—N-(tert—
butyloxycarbonyl)-L-cysteinyljpyrrolidine-2-carbonitrile (5.82g, 13.0mmol, 94%).
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was diluted with ethyl acetate (100mL), washed with 1M citric acid, water and brine, dried
| (Na;SOy) and evaporated in vacuo to give a colourless oil. This was purified by flash
chromatography (eluant: 97% chloroform, 2% methanol, 1% acetic acid) to give a
‘colourless ol 'identiﬁed as (2S)-1-[N-(tert-butyloxycarbonyl)-S~(carboxymethyl)—L~
cysteinylJpyrrolidine-2-carbonitrile (860mg, 2.4mmol, 82%). -

D. (25)-1- [N-(tert-ButyloXycarbonyl)-S-(3-picolylcarbamoylmethyl)-L-cysteihyl]-
pyrrolidine-2-carbonitrile |

. (28)-1-[N-(tert-ButyloxycarbonyI)-S-(carboxymethyl)—L—cystelnyl]pyrrolldme-z-carbomtnle
(150mg, 0.42mmol) was dlssolved in CH,Cl, (20mL). This solution was cooled to 0°C, 3-

: (a'minbmethyl)pyﬁdine (53mg, O.Smmol) and PyBOP (270mg, 0.52mmol) 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 (70th). This
solution was washed with 0.3M KHSO, (1 x 20mL), sat. NaHCO;3 (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: 96% chioroform, 4% methanol) to give
a colourless oil  identified ~ as (28)—1—[I\F(tért-butyloxycarbonyl)-S—(s-

: picoIyIcarbambylmethyl)_»L-cysteinyI]pyrroIidine-z-carbonitriIe (170mg, 0.38mmol, 91%). |

E.(2S)-1 -[S-(3-Plcolylcarbamoylmeﬂlyl)-L-cystemyI]pyrrolldme-z-carbomtrlle

trifluoroacetate

(25)-1 -[N-(tert—Butyloxycarbonyl)-S-(3-p|colylcarbamoylmethyl)—L-cystemyl]pyrroladlne—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-(3-picoIylcarbamoylmethyl)—L—cysteinyl]pyrrolidine~2-carbonitﬁle trifluoroacetate
" (116mg;0.25mmol, 86%). ' - -

[M+H]* = 348.2
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A. 3-[N*~(tert-Butyloxycarbonyli)-N"-(2-quinoxaloyl)-L-lysinyljthiazolidine
3-[N*(tert-Butyloxycarbonyl)lysinyljthiazolidine (128mg, 0.4mmol) was dissolved in CH.Cl,
(10mL). 2-Quinoxaloyl chloride (85mg, 0.44mmol) and potassium carbonate (45.8mg,
~ 0.3mmol) were added. The reaction mixture was stirred at room temperatdre for 18 hours
and the solvent removed in vacuo. The residue was purified by flash chromatograbhy
(eluant: 99.5% chloroform, 0.5% méthagnol) to 'gi\)e a colourless oil identified as 3-[N°-(tert-
butyloxycarbonyl)-N®~(2-quinoxaloyl)-L-lysinyljthiazolidine (140mg, 0.296mmol, 74%).

B. 3-[N'”-(2-Q|_1inoxaloyl)-L-Iysinyl_]thiazolidine hydrochloride
3-.'[I\I“-(tert-Butyloxycarbohyl)—l\r"-(z-quinoxaloyl)-L-lysinyl]thiazdlidi_ne (140mg, 0.296mmof)
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.-
lysinyijthiazolidine hydrodhloride (128mg, 0.296mmal, 100%).

M+H]* = 374.2
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room temperature for 18 hours and the solvent remov in vacuo. The residue was

purified by flash chromatography (eluant: 97% chloroform, 3% methanol) to give a
colourless oil idenfified as -3-[N°‘-(tgrt-butyloxycarbc_)ny|)-N°‘-(3-pyridyloxycarbonyl)-L-

omithinyljthiazolidine (16mg, 0.038mmol, 27%).

B. 3-[N"-(3-Pyridyloxyc.arbonyl)-L-omithinyl]thiazolidine hydrochloride

'3_-[N°‘-(tert-Butyloxycarbonyl)-N‘”-(S-pyﬁdyloxycarbonyl)-L—omithinyl]thiazoIidine (16mg,
" 0.038mmol) was dissolved in 4M HClldioxan'('20mL)._ After 1 hour at room temperature
'the solvent was removed in vacuo to give a white solid identified as 3-[N°~(3-

pyridyloxycarbonyl)-L-omithinyi]thiazolidine hydrochloride (14mg, 0.038mmol, 100%).

- [M+H]* = 325.1
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“1A100¢ X& ()-1 Y 109 X& ()-))))))) @ALOWK X& () - 1G

A10%< X&' () - 1AL0%X' X& () - 1AL0% X& () - 1AL0%K' X& ()-1))))))) * gK/ ALOALO%X' X&

Novsc xd Nt ARy oxysarbepyhb-Serny ARG () - 11000 X& ( LA LA80K &

) - 1% % * * N{tappBuioacamxnyl-bsering (3.1 J0.2mmol) was dissolved in |

ALOYEC X )5t} ko' GRBRAY, YF2mimd, WyaioybenSofideidedo) 0 ihm e o X5

. AlO%( X@iatgr sohlfieaarkediride 43,991 XEmmol) wargsaddze E(tp"CiAlH%@bt&lE(S)adiusmf@ o *
K/ AL

NP XQQ@%%&%&@‘%@% il 'éé"t'%?[ G s S, T e e ) - 1A

10%X X&' 18) hduks 08ne sctveny) mmmrm(ga@p and| thexresidue) was taken YR in ethyl agelgterx g« .

* kd .

B o2 M VX LA b A s S *%‘fs?i}%%s%@ﬁ’éf@fﬁ&bx&*g 1A1

09 X& (50mMLAL@Ster Kex 6PmL)a0d &rid&({ ¥ SQWLEﬂqu%Naé% [ANEEEN gl 0 X

& 1 Slidifié

R do it via bt it viie gt o ﬁ‘iﬁlfg* .

e* f * g* h[7678mmol, 76%).
ALOYX' X& () -1A10%K X& () - 1AL0%KX X& () - LAL0%X X& () 1A109X X& () - 1A109%K X&' (

) - LA10%K' X& () -1g*h*k*o*p b&}){%{%{ ALOYXAL0%X X&' g{, LG%%‘ thiazolidine

AL09X X&B.(3 mwm&wpan hlonabepzyjcar Ly qyl]

. ﬁggﬁ §§W-(%Q%W|8&q%bs%n§£hl??ohdme %( 1 (;(rgg&o 418,Ar?Lm00/|<>)( v)vé(a&s lesolgieg* ’I‘n**vv[

gk/{ - -DMF (10mL) and 1,1'-carbonyi-diimidazole (71mg, 0.43m ol) was adde fter hours
at room temperature 3-chlorobenzylamine (62mg, 0.4mmol) was added. After a further 18

" hours EtOAc (200mL) was added. This solution was washed with 0.3M KHSO, (1 x
50mL), sat. NaHCO; (1 x 50mL), water (4 x 50mL) and brine (1 x 50mL), dried (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-(tert-
butyloxycarbonyi)- 0-(3-chIorobenzylcarbamoy!)-L—sennyl]thlazohdlne (158mg, 0.36mmol,
90%).
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4:6:7:

al09%k#& ()-< alO%k#& ()-< alO%#& ()-< alO%#& ()-< alO%#& ()-<

al09%#& ()-a:b:f:h:l:

al0%k#& (
alovk#& (
al0%k#&' (

(

)-<

)-<

) - 5
alOwk#& () -

ToskH#&E~ v 5SWBT—mmp LRV SS u@w @]
10B%3mp 5WB1 "|#< alO%MQ@’JK alovk#& (Y {1l : é(: -] - RevU4<
1< aT0%#& () -|< alO%d#d! () <N\aLOYHE ) =<
3@% < Pj“< éi‘ﬂml#&'()« .
306 "CN | CH. B
307 H S
308 H )
309 H S
310 H S .
311 1 - H S
. P
—N
312 2 \=N H s
313 1 : \ H S
314 2 ci H S
315 | 1 ¢l H S
316 | 2 E‘:ﬁ\ H S
347 1 /©)\ H | s
Q
318 2 )I\g H S
TABLE 5 — Examples 319 — 378
R® o X!
- NH, -~
\\“‘k“/N .
Example R R’ X!
319 NH, : CN CH,

a
a
V\S

m n: NR6VUA< alO%#& ()-< alO%#& ()-< alO%#& ()-< '




~al0%#&' ()-< alO%#& ()-(< alO%#& ()-:::::::nRevUA< alO%#& (I)

al0%#&! ()-< alO%#& ()-< alO%#& ()-< alO%#& ()-a5Wsl ".?‘?9?9%’%@@%«
al0%k#& ()-(< al09k#& ()-< alO%#& ()-5WBL "#< alO%k#& ()-

"al0%k#& (WOO0LB1304 | _\us< al09%K#& ()-5WBL "< alO%#& ()-< alU@’&’fF&“(/?ls&s
alo%k#&' ()-< alO%#& ()-:::::::kKvUd< alO%#& ()-5< alO%#& ()-<
al0%#& ()-< alOW%#& ()-< alO%(#& ()-< alO%(#& O)- <

alov%k#& ()-::::::: dWW4<=at 7—-—-5<10%&() <
al0%#& () -a5Wsl " : :F&qm@ma« aR% @9100 &RQ- o X10b8" & ()-1 09
gl0%&' () - 9F 109%8" B () - Flg%ﬁe"&'()- ";\g%"&' N VX a dg; h: _5J4< a) ?xl .
)
ON &

1098" & ()-% 1098" & ()-% 1098"& ()-% 120%"& ()-% 1dw"&|()-%:|:n:p;s:w
x; d: J4< a))’7xl. 109" & 320.% . [109B" 1098| & CN- %| CH,

321 ©/\ T)\ CN | CH,

322 "i/ﬁ/\ﬂ)\ " CN | CH,

=N

323 [ h‘)\ CN | CH,
N~

324 S~y | O | o

325 . OIB\ CN CH,

326 (\NB\ " CN | CH,

>\ H | CH,

328 | "l/ﬁ/\ﬂ)\ H | CH,

327 | SN

=N
329 ©Aﬁ)\ H s
330 N H)\ H s
_ L

33.1‘ Cj/\ﬁ)\ H | s

55




1098" & ()-% &() %< | s~ 55, d J4< a))?xl. 1098"& ()-% 1098" &5 )-%
1098" & () - % & ()-% 1098"& ()- ;;;;;;h>J4< a)))’?xl 2@@%‘)%2@9 %
1098" & ()-% 1ocy & ()-% 10%3"&'()--% 1098" & ()-% ;5 hH,
1098" & () -0 0aIgdde: ()-% 1098"& ()-% 1098"& ()-% 10%3 & (I)CW/GBOI/OIS%
1098" & ()-% 1098" & ()- %;;;;;;y]— 4. 10%" 1098" & ()-% 1098" & ()- 984 ?xI .
1098" & ()-% 1098"& ()-% 1098"& ()- ;;;;;;uY94 10% 1098" & ()- %
1098" & ()-9% ?xl . 109 g =t UYO, 4. 10%
1008" & ()-% 1098" &()Ewmle. 109" & RI2 % 100@" & K- o Kooa & () - %
coaaaouY9, 40 10% 19987 & () -% 10987 & () - 9% ?xI .| 1098" &{() - % 1098" & () - %
1098" & ()-% ;;::<<uM9, 4. 10% .
. _ 332 \N/\/\N H S
| N .
333 /\/\N)\ CN | CH,
H
334 | ©/\ﬂ)\ CN | CH |
335 NTS INl)\ cN | s
-
- .
336 "}/Y\ﬁ)\ CN S
: _ =N
337 B A\ ON | CH;
=
338 Y n)\ . CN | CH,
S

339 (\NB\ CN | CH,

340 (\N>\ CN | CH,

341 /N\Ll/\ﬁ H | s
342 "(;\N(\ N)\ H s
343 ©/\ 'i')\ H | s
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- 1098" & ()-% 1098" & ()- % 2xI . 10%3"&'()-% 1098" & () -
1098" & () - Uc<<<<<<uY9, 4. 10% 1098"& ()-% 1098"& ()- %9x|2‘5%0)&9'&°%
L098" & () 20 1008 & () - sl <" <( <*<uy9, 4 " 10% 1098 & ()-

"1098" & ()Y 130 410%3 & ()-% 109" & ()-% 109B"& ()- %<, <P47T&E‘61£0#&%89 4.
109 ?x1 . 1098" & ()-% 1098"& ()-% 1098"& ()-% 1098"& ()-

1098" & () - 0/<7<8<<<><@:D<F<dD 4.° 109 ?x. 1098"& ()-% 10%8" & ()
1098" & ()-% 1098" &r—4—106% r—ofetteF T<U<g 4.
109) 2xl . 108" & () |oExamele & ()-5% 56 & ()- b Rove & X) -bb
109%8" & () - KY<[ <\ < <c<d<h> 2x1 . 1098 & () - %[ 109" & ()-%
1098" & ()-% 1098" &]( ;{ 10%; i <Ikp<qp}<nL. 4. [0%"& ()-
1098" & ()-% 1098" &]( /24100 .
345 H S
346 H s
347 H S
348 N)\ H s
349 /@Aﬁ)\ H S
Cl '
F ' )\
350 N H s
L
- 351 /O\H/©/\ 1 H S
0 |
352 WNJU\QA\- “H' | s
-} 383 _ g)\ H s
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108" & ()-% 1098"& ()-% 109" & ()-% <<<<<<<g=,4. 109 ?xl % 108" & () -
1098" & ()-% 1098"& ()-% 1098"& ()-% 1098" & () - Ux<<<<<<d26 Qctobey 2004

108" & ()-% 1098"& ()-%  1098"& ()-% 1098" & ()-% 1098" & () - x<<<<<<d:, 4.
1) ?xl . 10%B0&1813080 1098" & ()-% 1098"& ()-% 1098" & ()-% PCT/GB01/01888
108" & () - Ix<<<<<<<<|[:. 1 910%BK(S& ()- 9(10¥sK(S& () -

9" 10%BK( S& ()-10"10"10" 9 <10% & ()-. 1098" & () Uc<<<<<<_?|[:. 1

P10%BK( S& () - 1IP10YSK(S& () - 1P10%sK( S8 ()~ 1P] &} -1PR10 (SK( S& ()-1

9"' 10%BK( S& () - <<<<3= Exafiglé R' X'

1P10%8K( S& () 1P10% = RUSE (- IPIQYSK( S& () - 1) ki
.:::::::~/\>| . :

0 - 0 AN C ) - 0 " () - 1) ?Ki
i:igz/f;(_gé () 1P10YEK( S%SS-) 11 1 K(ﬁ& () ZléDl( YBK(S&' () - 1) ?Ki
1P10%8K( S& () 1P10%EK( S& () - 11 K(S& ()f- 1P1Q¥sK( S& () - 1P10%
SK(S& ()-1#=%$=(=*=+4-=1=o">| [ . |

1IP10%BK( S& () - 1P10Y8K( S&' () - 1 SK(S& ()f- 1P1Q¥BK( S& () - 1) ?Ki
1=2=6=8===?=C=zZ: | [ : :
1PLOYBK( S&' () - 1P109%@K(-S&5P) - 11 sK( 8k (- Prdusk( s () - 1) 2ki
C=D=H=J=K=0=Q=~">| [ :|.
1P10%SK( S& () - 1P10YgK{S&{ 1Rt S&O—HPHqYEK( S&' () - 1) ?ki
Q=S=T=X=Z="=" :yY9| [ . _

PLOYSK( S& () - 1P10°/<SH( S&'36p- 1P1 S# () 41)®ki{PLOYSEK(S& ()-1
:b:c:g:| =n=p=yY9| [: '

P10%BK( S& () - 1P10%S|<;¢$&'—(-)al-9—%_ D048k S&~+HKHPLOYBK( S& () - 1p
=r =s=w=y=} ==yY9| [ :

P10%BK( S& () - 1P10°/<S ( S&'4g)- 1P1 HK( S§ () 41)SkKiPLOYSK( S&' () - 1=
====== ] | [

P1O%SK( S& () 1P10%BK(S& () - 1P ' (\-1D1no (S& )11 2kHP10USK( S& () - 1=
::::::yY9| [ . . : R

PLO%BK( S& () - 1P1O%BK( S& () - 1P1 K(S& () -{1) ?ki]P10%BK( S& () - 1=
::::::ngI [ 358 H S _
P10%BK( S& () 1P10YSK( S& () - 1P1 K(S& () -11) ?kijP10%BK( S& () - 1=
::::::yY9| [ :

P10%BK( S& () - 1P10YSK-S&€—1P HRCS& T =[1) 7KT|{PLOYBK( S& () - 1=
::::::ngI [ . _ :

" P1LOYBK( S&' () - 1P10%8K S&'z(g -1P] 10%?_5(( S& (%- YPLOYBK( S&' () - 1=
::::::yY9| [ . 9 ’ ‘ :
PLOYSK( S& () - 1P1O¥SK] S&' () - 1P1 10%BK( S&' () - ]1P10°/<SK( S& ()-1=
::::::ngI_[ . )
P10%BK( S& ().- 1P10%SK( S& () -1P] 10YSK( S& () - YPLO0YBK( S&' () - 1=
:::>>>yY9| [ . :

, PLOYBK( S& () - 1P10%sK] S& ¥80- 1p1 hoodk(sg (F- UP1oveK(S& () - 1>
> >>>>>yY9| [ : - | .
P1OYSK( S& () - 1P10%SK S&-)="1P1 r TOVSKUSE () - JPLOYSK( S& () - 1>
>>>">$>* >y Y9 [ ' N ’

P10%SK(-S& () - 1P10°/<SK S& ée - 1P1 00/ 1) ?ki P10‘3/<§_|K( S& Q—I_ BPIOYSK( S& () - 1*
>->1>2>6>9> >y Y=| [ : 1. "-«,(0 2
| | NH,
362 Q\ﬁ)\ | H |cH,
| o '
| F |
3 | \@An)\ H | s
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. P100/<SK( S& () 1P10°/<SK( S& () 1P10°/<SK( S& () 1) ?Ki P100/<SK( S& () 1P10Y8K( S& () 1:
26 October 2004

>=>A>B>CGH>y Y=| [
P1OY%SK( S&
T >I>N>VEWWORSH R

USK( S& () -

1[ > > >d>f >h>m>yY9| [

) - 1P10%SK( S& () - 1PLOYSK( S& () - 1) ?ki PLOYSK( S& () - 1P1OYSK( S& () - 1H

PCT/GB01/01888
P1P10%SK( S& () - 1P10°/<SK( S& () - 1P10°/<SK( S& () - 1P1OYSK( S& () - 1P10YSK( S& () - 1P10

PLOYSK( S& () - TPLOYSH SO EPTOYBRCSE (=1 Tki PLOYBK(S& () -1
meq>r Sv>x>{ >~>y Y9| xample R X

PLOYSK( S& () - 1PLOYER(S& () - 1P10°/<SK( S& () - IRLOVBK( S& () - 1S) Pki PLOYSK( S& () - 1

~>>>>>>>>>y| Rl "10%$ ﬁ 1p' €0 _ .

S9<10% & () - PLOYSK{ S %‘} 1S) Pki Pl s&f( “1p>>B02cpoP [ RL $

A 10%" Y& ()-" O P A/lO%#& )-" YA 10989381 () -" 0| A/ 10¥Ku#K&' () -

f#810%$8 () - FLO%SE ()-07yP72777] [ RT \ BLOBE& ()M LFFS/ 10% & () -

 FS/ 10%$&' ()- sf, | 10%e$& () CFs 4 : " cs -

A 109" A& () =" 227 2Rl 109 &' ()} ME3Ql 610% & () - M
QB10% & ()-M Q6109 & (8 03 RL<1podR () -
Q610% & ()- M#3Q 610% & ()- M M@ @Eb@aag | | RES | Psv10%4C&: () - k2
sv109 & ()-k2 nsv1W & ()-k2l F' 10%*' & ()- F10% 1" K ()-

F'10% ~"" & () - @@ AOA?ABACA| 67" & () - Vphv10%p p& ()-k2
sv10%!y& ()-k2 | $v10% & ()} 1k2

- “sv10%! y& () - k2CADAEABBEADA D10 ()| @ QvUlo% & () - @
FS#&10% & ()- FY1048 & ()- F" A" AABBIFB- B?B| [ : AB10 AT

- vULO%H H& ()-@ VPI0%NNE () @' vULO9%! & ()-@ *' vULOW! & ()-@ Q
VUL0%! & () - @ L vPTO% T& () [ @7BUBGH BkBI nB} BBVU410| F1094 """ & () -
FY'10% A" & ()-10! 10! 10! Fs< [o% & ()- @ g* vUlo%

& () - @BBBBBBC| [ : v{4104F,Bch *chy0%| k& (]- k2

ch10% & ()-k2 pchl1(o & () - k2

F'10% ~" & () - C&C* ¢=CF G cnenlo k109 A" &' ()- F ch10%& () - k2
Pch10% & ()-k2 90c ' '

G " ch10%! ag& () - k2§CoCpCOCCT VRS (C)Cam F#]' 10% & ()- F
10% & ()- FF@ 109 & ()-L FY| D> A"~ COCPD7DCh| [ : A410 A" F
0109OM D& ()- Ul 1042&ad68)- U 1 i Mdogrera ) {UL 0109&& () - UL

- QLOYRE () - UchhDrDleDwaDDD -M FI "1p% & {) - 10" 10" 10’
F&<10% & ()- 1098&$& ()-UL | | [:vU4o F |° 4h10%)' & ()- 1F
2 2°4h10% 4' r& ()-§ 04n10% & ()- 1 @04h10% Q &O-LF Jone& ()-

F109% & () - DEEE=ECEQE}\ ; vU410| F  * 4h10%& Q\-l 4h109%" & ()- 1 4h10%0" & () -1

 4h10%/ 369 | y' H S

370 )@/\H)\ H S
(o)
371 /U\©/\N)\ H s
372 C@”* Ho| s
S .
| i\
373 )@AH H s
cf |
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Y & ()-1 4h10% 0" & ()-1 p4hl0% 2& ()- 1QE EoEEEEEEE| [ NA41010(10( 10( 1
F,L<10% & ()-1 :04h10% z & ()-1 F@h10%T & ()-1 4h10% >' %5 Qgtober 204 0on

>' A & ()- LEEEEEEE| [ : NA41010 fA109%4& ()-P1 n"10% & ()-P1 r0710% &
Ff #&1096 & WP-018t3M05 & ()- Fl "109% & () - EF( FOFLFi FsF| [ : NA4101(PGH/€B

f()/&’é!!:@ -1

Fs# 10% & ()-1 ~10%W)"w& ()-P "~10%& ()-P n"10%"& ()-P

r "10%C& () - PsF{ F} FFFFF_5NA410) ?1kn010% & ()- n010% & ()- n010% & () -
n0109% & () - n010% & (y——FFFFFFe—NAEO -2 HenB O —To36% & () -

. n010% & () - n010% & |( )Exampless|& ()- FREFFFFd: NA410R) 214nd%0% & () -
n010% & ()- n010% & [() - NOI0W& ()- NOI0R & ()-

FFFFFFFd: NA410) ) ?1krj010% & () 4 nQiB.& %nOl 06 & ()- {n010% & () -
'n010% & ()- FFFFFFFH P0411010%6 &' n010% & ()i .nQ10%]& &) -} n010% & () -
.n010% & ()- n010% &}() - HO10%|& FREFE } plc V5 '

sI"109% & ()-10"10"1q"'9W& 10% & () -y ss<10%&& ()} n010% & ()- |
) ?21kFFGEGEGG-">cV51 qY T10% & () -J2Y T10% & €) - RY T10%l& () -J32Y

TI0% & ()-J2 s"10% g ()- s10%|& ()-G' G#G)(\B) G+G.|GyY9cV51 Y T40% & ()-J2Y

T10% & ()-J2Y 375 N H s

"-:,/OH .

~A |

376 o H CH,
. r,

377 @:}“)\ H | CH;
o, ~OH

Cl '
378 \©/\£‘,)\ H | CH

TABLE 6 - Examples 379 — 418

I

. 'RB(CHz)qO l}lH .

(GH, NH, X

\\“'H(N\e

6 R
Example n | - RY{CH.)q R! x
379 N(j/\' CN | CH,
380 2 - _I Z CN CHg
381 1 -~ CN | CH,
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- T10% & ()-J2Y T10% & ()-J2) 2#FY T10% & ()-J2. RRBGIPG= Y9cV51 Y
T10% & ()-J2Y T10% & ()-J2Y T10% & ()-J2Y T10% & () - J2) ?#F4P October 2004
G GKGQGTGYY9cV51 Y T10% & ()-J2Y T10% & ()-J2Y
"T10% & () WEANAYMos & () - J2) 2#FY T10% & () - J2TGXGYG G_GhGyORFI¢&BA1/01888
T10% & ()-J2Y T10% & ()-J2Y T10% & ()-J2Y T10% & ()-J2) ?#FY

T10% & ()-J2

T10% & ()-J2gCkA GG GvGyGyY9cV51 Y T10% & () -

J2Y T10% & ()-J2Y

T10% & ()-J2Y THew-& fl)
T109% & ()-J2Y THLAXAERIS-

T10% & () - J2GCq
T10% & ()-J2) 74

T10% &' ()-J2Y TIO%-&—()

T10% & ()-J2Y T
T10% & ()-J2Y T

S A L 3 AL W L AC Aa o ov S 8 oo jon
2N T109% & ()ﬁ?i 2051098 & () -Ri2) pur¥
[=cVBL Y TI0WB & ()-J2Y 110% & ()-J2Y TL0% K ()-J2Y
FY 3809 & ()1J2( Do (]- M TLO% & () -J2Y
PR} 24k SO0 V51— Y¥-—H0% & ()-J2Y
10%%g4() - P2) 2#F# DYOR ()] - BEEEEEEGy Y=cV51 Y
0% & ()-P2Y 11 -
385 1 CN CH,
386 2 _CN | CH;,
387 1 CN CH,
388 2 CN CH;
389 1 "CN CH,
390 2 CN CH,
391 1 | . CN CH;,
N
392 2 CN CH,
393 | CN CH,
304 | 2 AN CN | cH,
395 Nl N CH;
396 2 = CH.
397 1 @/\4
398 - 2 Nz S
399 .1 @/\l CN
400 2 Z CN
401 1 N ™~ CN [ CH;
402 2 @/\’ CN | CH,
403 1 N CN CH;
404 2 | Z CN CH,
405 1 N CN CH,
| -
406 2 = CN CHz .
407 1 @/\[ CN | CH;
408 2 \_s CN | CH,
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T10% & ()-J2Y T10% & ()-J2GGEEGEGCGeVEL Y T1Y T109% & ()-J2YY T10% & ()-J2Y
T109% & ()-J2#Y T10% & ()-J2Y T10% & ()-J2Y T10% & ()-J2 e Y

T10% &
T10% & (

() JéY él%%

'()-J2Y T10% & ()-J2Y T10% & () - J2) 2#FY
YOcV51 Y T109% & ()-J2Y T10% & ()-J2Y T10%ECPIreisss

T10% & () 32) 2#FY TL0% & () - J2G0CHHHHYY9CVBL Y T10% & ()-J2Y T10% & () - J2Y
T1096 & ()-J2Y T10% & ()-J2) 2#FY T10% & () - J2HHHHH H' HyY9cV51 Y

'T109% & ()-J2Y T

T10% & ()-J2" HaH

TI0% & ()-J2Y T
TI0% & ()-J2Y T

'T10% & () - J2 AHCHDHHl hPHR

TI09% & ()-J2Y T
TI0% & ()-J2Y T

079 TT0v6&) 1090 & ( -J,)/#FY
&Mﬂ'ﬁlw%c\él Y Tl%ﬁgé o) - 3oy T1d8E &l () X)2
0%‘§b ) - J2) 2#FY| T10% & H3H4H8H HAR, ,qcvm Y
0% & 1) - JRY T10% & () TI0% & (]-39) 24F
HYYSCVEL Y TSR & () -J2Y T1Q%;&[O)ehgY
0-& (- J2) 2HEYI T1004 & ()-~-J 2 REHUEMHXEN H"HbHyYQCV$l Y
0% &“N)-J_zv 1 Y CN CH,
412 2 CN CH,
413 1 NI X H S
414 2 = H s
- 415 1 .I Ny ™ H s
416 2 F H S
418 2 S I H S
TABLE 7 — Examples 419 — 438
0
6
R .
, s
R (CH,),, l/
. N\)
HzN)\r(
' 0]
Example m R°R'N
- o ;
A
419. .1 Il:ll
cl ﬂ)\
420 1 -
cl
. N)\
421 1 /©/\H_
Ci :
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. T109% & () - J2) 2#F#Y T10% & ()-J2Y T10% & () - J2bHgHi Hj HpHr Ht
T10% & ()-J2Y T10% & ()-J2Y T10% & () - J2) 2#F#Y T10% & ()-J

Y9cV51 Y
ctober 2004

TL0% & ()3t I—I\M—I{ H HHHHy YOcVB1 Y T109% & ()-J2Y T10% & ()-J2

" T10% & ()

WOMNBIIAY T10%6 & ()-J2Y TL0% & () - J2HHHHHHHyY9cV5£CT/q%%@8()

-J2Y

C T10% & ()-J2Y T10% & () -J2) 2#F#Y T10% & ()-J2Y T10% & () - J2HHHHHHHY YOcV51 Y
TLO% & ()-J2Y T109% & ()-J2Y TI0W & () - J2) #F#Y TL0% & () -J2Y

T109% & () - J2HHHHHHHY Y9
T10% & ()-J2Y T10% &

T109% & () - J2) 2#F#Y
T10% & ()-J2Y

T10% & () - J2) 2#F#Y T1(
T10% & ()-J2Y T10% & (
T10% & ()-J2Y T10% & (
" T10% & () - J2HHHHHHHI | 4
T10% & ()-J2Y T10% & (

V51 Y T10% & ()-J2Y
J2HHHHHHHyY90V51 Y
J2Y

R () - J2) 2#FH#Y

 TABLE 8 — Examples 439 — 450

'CESJ. YT IO &()=32Y T1Q )~=J2Y
¥mAlS i ochvs1 Y T 9 i () - 32
% & ()-J3Y T10% & () - &HHHHHHHngc
) - J2) 2#F#Y T109 & ()}
)-J822 T1Q% & () T & O}
YL?2110! 10! 10! T10%
-J21 11, 1|41 612l .
J@” §
0 N
423 1 <G
i |
O
424 1 _ CF, N/\'
425 - 2 \©/\H
426 3 . ' -
427 1 A
428 "2 /©/\ﬂ
429 3
430 1 '
ct N)\
431 2 H
432 3 c |
433 2 A
/()/\H
- 434 3 E
435 2 F N
H
436 3 \Ej\
‘H
438 3 " MeO
X
R® (CH)), o) |H-
(CH,), NH,

'_0
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“AL0%>' z& () - Al0%>' z& ()- Al0%>'z& ()- SH10%>'z& ()- 10%>'z& ()-
Y'10%>" z& ()-?I Bl EI FI JI LI Nl yY9L?2110 A10%>' z& ()- Al0% 28 stgber 2004
A10%>' z&' 2? )2, k A10%>' z& ()- A10%>' z& ()-NIQ UL VI ZI\I]I¥.Y—L’?2110
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EXAMPLE 451 _
- Determination of activity ‘ .

Compounds were assayed as inhibitors of DP-IV according to the methods described in
WO095/15309. All the compounds described in the foregoing Examples were competitive
inhibitors of DP-IV with K; values less than 300nM. '

EXAMPLE 452 . _
Determination of activity in vivo :
The anti-diabetic actlon of selected compounds was demonstrated in Zucker obese rats _
usmg a standard oral glucose tolerance test. Control rats were given a solution of glucose Ny
by oral gavage, and plasma giucose levels were determined. These rats demonstrated a B
significant hyperglycaemia. ~ Compounds according to the present invention were i
dissolved in glucose solution at various oonoentratlons such that the rats could be gtven-_-.-""-:" o
" _ .
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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 éither a hydrogen atom or a nitrile group,

R? and R® are independently selected from H and C-Cs alkyl, or together may be
~(CHa)p-;

R*is R when X? is NR°® and R*® when X* is a carbonyl or thiocarbonyl group;

R* is selected from R°R'NC(=0), R°R'NC(=S); R%CH2)C(=0), RYCH,)C(=S),
R*(CH,)¢S0;, R*(CH2){OC(=0) and R'(GH;)QOC(=S);

R®is R°RN;

R’ is H or C,-Cs alkyl;

R and R are selected independently from R¥CH,), or together they are

-(CHz)z-Z‘_-(CHz)z- or -CHR®-Z%CH,-CHR"-;

R® is selected from H, C, — C, alkyl, benzo-fused cyclo(C, }-Cs)alkyl, acyl, di (Cy -
Ce) alkylcarbamoyl, di(C,; — Ce)alkylamino, N-(C, — Cq)alkylpiperidyl, optionally

-substituted aryl, optionally substituted a-(C, ~- C,)élkylbenzyl, optionally substituted
aroyl, optionally substituted arylsulphoriyl and optionally substituted heteroaryi,
wherein heteroaryl means monocyclic five- and six-membered ring aromatic groups
with one or two heteroatoms, which are selected from nitrogén,'_ oxygen and sulphur;

" benzofused derivatives of these rings; and bicyclic groups formed by the fusion of
two such monocyclic heteroaromatic groups, , ‘
R® and R™ are selected independently from H, carbamoyl, hydroxymethyl and
cyanomethyl; '
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Z' is selected from a covalent bond, {CH,)r, -O-, -SOr- and ~N((CH,) R

' Z%is an optionally substituted ortho-phenylene moiety;

mis1-3;

nis0-4;

pis2-5;

qis0-3;

ris 1or2; and

tis0~-2;

the optional substituent(s), nf present. bemg selected from (C, Ce) alkyl aryl which
may be further substituted with one or more methyl or trifluoromethyl groups,

hydroxy, (C; — Cs) alkyloxy, (Cs — Ce)alkylsulphonyl, acyl, perﬂuoroacy| amlno Ci .

— Cq) alkylamino, di(Cy — Cs)amino, ammo(C, Cs)a1ky|ene fluoro, ohloro bromo,

_ trifluoromethyl, nitro, cyano, carbamoyl. carboxy and (C; - Cq) alkyloxycarbonyl

groups andlor where two adjacent substituents are present, the two adjacent
substituents may be linked so as to foom a ring fused to the parent aryl or
heteroaryl ring;

 provided that when X2 is CH,, X* is NH and R‘ is R®CH,O(CO) then R® is not |

unsubstituted phenyl or nitrophenyl; and that when X' is CH, R'is H, X is CHz, X°
is NH and R* is R(CH,),C(=0) then R%(CH,),is not methy! or ethyl.

A compound according tb Claim 1 wherein R' is a nitrile group.

A compound according to Claim 2 wherein the stereochemistry of the nitrile group is
as shown in formula 2

R4\X3
(CHz) |
X (CR R ) 2
8]
HN
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4 A compound according to Claim 1 or 2 wherein the stereochemistry of the centre
adjacent to the primary amine is of the S configuration as shown in formula 3
4
R\xs
|
(CHy),
XLCRRY),, .

Lo
HN

N R

g
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6 A compound according to any preceding Claim whereinm is 1.

7 A compound according to any preceding Claim wherein R? and R® are
independently H or methyl.

8 A compound according lo any preceding Claim wherein m is 1, X2 is ~CHz- and R?
and R® are both H.

9 A compound according to any of Claims 1 to 7 wherein m is 1, X? is ~O-and one of
R? and R® is methyl and the other is H.

10 A compound according to any of Claims 1 to 7 wherein m is 1, X?is -S-and R?
and R® are both methyl.

11 A compound according to any preceding Claim wherein X} is NH.
12 A compound according to Claim 11 wherein mis 1, R?and R*areHandnis 1 or2.
13 A oompound according to Claim 12 wherein R* is R’CO or R'NHCO and R® is
- optionally substituted heteroaryl, opt:onally substituted heteroaryl bemg as defined in
dlaim 1.
14 A compound according to any of Ciaifs 1 to 7 wherein m is 1, X2 is ~CHz-, RZ and
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R?® are both H, nis 0 and X* is CO.
A compound according to Claim 14 wherein R* is R°NH.

A compound according to Claim 15 wherein R® is optiona"y substituted heteroary!,
optionally substituted heteroaryl being as defined in claim 1.

A compound according to Claim 13 or Claim 16 wherein the heteroaryl group is

unsubstituted or mono- or disubstituted and the substituents are selected from C4-C;
alkyl, C+-Cs alkyloxy, fluoro, chloro and trifluoromethyl groups. -

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

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)¢SO;.

21

A compound according to any of Claim 1 selected from:
(2S)-1-{N"-(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine-2-carbonitrile,

(28)-1-[N*-(Pyrazinyl-2-carbonyl)-L-lysinyl]pyrrolidine-2-carbonitrile,

(2S)-_1'-[(2'S)_-2'-Amino-4'-(pyrazinyl-2“-carbony|amino)butanoyl]pyrrolidine-z-
carbonitrile, ' ' -

(4R)73-[N"-(Pyrazinyl-2.-carbonyI)—L-|ysinyi]thiazolidine-4—cafbonitrile.
(2S)-1-[N*~(Pyridyl-3-methyl)-L-glutaminyl]pyrrolidine-2-carbonitrile,

1{N"-(Pyrazinyl-2-carbonyl)-L-omithinyllpyrrolidine,

_ (28)-1-[s-(_A_cetytam'inpmethylyuysteinyqpyrr'oli_diné-z-carboriiuﬂe. B

34NP-(2-Chloropyricyl-3-carbonyl)-L-omithinylfthiazolidine,
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1-[N“-(2-Ch|oropyridyl'-3-carbonyl)-L-omithlrin]pyrrolidiﬁe,
(28)-1-[N“'-(Z-Chloropyridyl-3—carbony|)-L-omithinyl]pyrro!idine-Z-carbonitrile '
3-[N‘°-(Pyrazinyl-2—carbonyl)-L-orriithinyl]thiazolidine_,
3-[N"-(2-Quinoxaloyl)-L-lysinyl}thiazolidine,

_ 3-[N“'-(2-Quinoxaloyl)-L—omithinyl]thiazolid'ine.
(2S)-1-{N"-(2-Quinoxaloyl)-L.-omithinyljpyrrolidine-2-carbonitrile,
3-J\*-(6-Methylpyrazinyl-2-carbonyl)-L-ornithinyllthiazolidine,
3—[N“-(Isbquinoline-3-carbonyD-L-omithinyl]thiazolidine.

| 3—[AP;(6-Triﬂuoromethylnicotinoyl)-L-omithinyl]thiazolicﬁne.

(2S)-1-{(2'R)-3"-(Acetylaminomethyithio)-2'-amino-3'-methylbutanoyl}pyrrolidine-2-
carbonitrile,

(25)-1 -[S-(3-PicoI_yicarbamoylmeihyi);L-cysteinyl]pyrrolidine-z-carbonitﬁle,' )
3-[N°-(3-Pyridyloxycarbonyl)-L-ornithinyljthiazolidine,
3—[0—(3-Chlorobenzylcarbamoyl)serinyl]thiazo!idine, and

3{(2'S)-2"-Amino-5'-0x0-5'(1 ".2".3",4"-tetrahydroisoquinolin-z"-yl)pentanoyl]—
thiazolidine.
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22 The use of a compound for the preparation of a pharmaceutical composition for the
treatment of at least one of type 2 diabetes, impaired glucose tolerance, growth
hormone deﬁcienéy. polycystic'ovary syndrome and auto-immune and inflammatory
diseases, the compound being selected from deriv_a‘tives of formula 1, tautomers
and stereoisomers thereof, and pharmaceutically acceptable salts of said
derivatives, tautomers and isomers, or being according to any of claims 2 to 21

Rixs
i
frah
X (CRERY),, 1
(0)
HN

2
N _R!
ST

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 methyiene;

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-; .

R*is R* when X is NR® and R*® when X® is a carbony! or thiocarbonyl group;

R is selected from R“R’NC(=O)-, R®R'NC(=S); RY(CH,)C(=0), R*(CH,).C(=S),
R}(CH,)80;, R*(CH,)qOC(=0) and R}(CH,){OC(=S);

wherein:
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R®is RR'N;

RS is H or lower alkyl;

R® and R’ are selected independently from R%(CH), or together they are
{(CHg)-Z'{(CHz)e- OF ~CHR®-Z-CH-CHR "~

R® is selected from H, C; — C4 alkyl, benzo-fused cyclo(C, Ce)alkyl, acyl, di (Cy -
Ce) alkylcarbamoyl, di(Cq — C,)alkyiamlno N-(C, — Ce)alkylpiperidyl, optxonally
substituted aryl optionally substituted a~(C, - Ce)alkylbenzyl, optionally substituted
aroyl, optionally substituted arylsulphonyl and optionally substituted heteroaryl,
wherein heteroaryl means monocyclic five- and six-membered ring aromatic 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 heteroaromatic groups;

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

7' is selected from a covalent bond, H(CHz)r, -O-, -SOr and -N((CHz)qR )-:

72 is an optionally substituted ortho-phenylene moiety;

mis1-3;

nis 0 -4,

pis2-5;

qis0-3;

ris 1or 2, and

tis0-2;

the optional substituent(s), if present, being selected from (Cy — Cs) alkyl, aryl which
may be further substituted with one or more methyl or trifluoromethyl groups,
hydroxy, (C4 — Ce) alkyloxy, (Cy— ce)alkylsulphonyl acyl, perfluoroacyl, amino, (Cy—~
Ce) alkylamino, di(Cy —- Cg)amino, amino(Cy — Ce)alkylene, fluoro, chioro, bromo,
trifluoromethyl, nitro, cyano, carbamoyl, carboxy and (C. - Cs) alkyloxycarbonyl
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 heteroaryl
ring; '

provided that when X2 is CHa, X is NH and R'is R'CHzo(CO) then R® is not
unsubstituted phenyl or mtrophenyl and that when X' is CHz, R'is H, X*is CH,, x?
is NH and R*is R¥(CH2),C(=0) then R*(CHz)qs not methyl or ethyl.
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