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WO 2004/ 024721 PCT/ GB2003/ 003914 HYDANTO NDERI VATE
UND DEREN VERWENDUNG ALS TACE | NHI BI TOREN The present
w0 pwefo2470n rel ates to conpounds useful in the PCT/GB2003/003914
inhibition of netalloproteinases and in particular to
phar maceuti cal conpositions conprising these, as well
5 as%YtD HIN%S}?'V TEe o Olﬁlrnds of tt(]}i s.invention are
i nhi DI tors of “one  of “ndre metal | oproted fase TNERBYANBEY
and are particularly effective as inhibitors of TNF-a
(Turmour Necrosis Factor-(x) production.
Me t.ei [e LY. 0f pr,oteinases
(o0 RS REOR T & e ToRbBAL AT iullne PiRhEoR B
metdlIdffoRanRds tidBiaEaldrYo plBamactutivalsdontokitiont cafiftising these, as well
functional considerations 10 these enzymes have been
astheiryssified into famlies and subfanilies as described
i n-N. M_Hooper . .(1994). FEBS Letters. 354: 1-6. EX | es
o ThetarP RS oG S SUEH o bR Gt Ticke mietiBioiSinase
enzyfRE ahdl QRr ] tcMEP)s iAMboRDf -&9ThR Ssi -
y?%l\/Pl, W%%@dhpfl%gﬁeg)e@ the gelati nggg:sgzzl\/l\/PZ,&nﬁl\/%gQ)l? Factor-0)
produi¢teons tVetadoyretenss¢ v s supeklatily dfipRitdinasesdtnzyngs) whose numbers in

e LA T oS TE e S
thesc{ ﬁrféi'&ﬂfeé’ RA¥L Wen %ﬁfé‘gnlgécg ﬁg@dﬁgﬁhé\%dfsﬁmaﬂliMS%séﬂ%h HOIRSM. Hooper

secretases a ses such as TNF-a converting
(199¢énFHRS 3 c(t&BDANR -G nHx ahAlEs) of rhdtellopdléiades ihandd the piandx
xanpl e ADAM TS 1 and ADAM TS4); the astacin fam |y

metaflqprofeingsae (VY sHe ke ollagenasen,VMMAL, NMRS MY IRIS)ithey

; . ' i .

gelmt%ag‘E e%got Eé' I'n %)6%@;&??@% gﬁgyms é{"am i Qghng tﬂg’sﬁi%lﬁfh

MNMERTY, metaliedl astase (MMP D) ¢rnang]lysinz Vi Pl )yitheyM T-MMPs (MMP14,
Met al | opr.ot ei nases are believed to be inportant in

MMBi%t &60}/[1\6}%75), gqeé@rglé(pin@,’r g@adg@ysiﬁ PHMHG é@ntly]gpich ?ncludes the
secratibbd %aﬁ/cF sﬁe'd?é?slég s&c%rfa? %—@ an\?elfﬁlllj & Sﬁp KXBWI\&IO a dI TACE); the
éeve oprent, bone Tormation and “UYErT He - renodel | ng

ADAMIT S hniBNGS1 dxakdpIADAM TS inB 298 AMRTS 1 3 éhepddtdcird i@y which
~ the netalloproteinases to cleave a broad range of
inclugg epzymespysh papiesoliagem prpsessiig rgleinaspdéiRogidather and

i bronectin. .25 Metall oprotei nases _are.also believed .
mete gBioBHTFREL Moyt o PRief ShEeliheae cBpdLprEine Bbtensin
convBitRig@@l ¢ak Familyrpor t ant cel | nedi ators, such as tunour

necrosis factor-a (TNF-(x); and the post

t r Metillopraseiansep e kebievedi tg bp impeasit iiga plsthosh efiphysiglogirfal disease

poc i) QRS o PR BB L0l 3PS PR Mion nd
uterihé SmEREi -duMng HRREHioRI TIAS is basd P8 IheBibARY 8Mhd metalloproteinases
321:265-279). 30 Metall oprotei nases have been

to cleays @direadedngd ofhmatairysublitsitea suchcaaillagem protéaghycon andfibmhectin.
MetqaprStiists bt RIS e cariiat it B8 BeRertie anscign. of
i 319 oo O LT 4y ) bt ASE5E5 nd e o
transRODhBRZORBIYSB38dekssing) or shedding, of biologically important membrane
proteins, such as the low affinity IgE receptor CD23 (for a more complete list see N. M.
Hooper et al., (1997) Biochem J. 321:265-279).

Metalloproteinases have been associated with many disease conditions. Inhibition of

the activity of one or more metalloproteinases may well be of benefit in these disease

conditions, for example: various inflammatory and allergic diseases such as, inflammation of
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the joint (especially rheumatoid arthritis,
osteoarthritis and gout), inflanmmtion of the gastro-
Wo niogs247anl tract (especially inflammatory bowetT/GB2003/003914

di sease, ulcerative colitis and gastritis),

i nflammati on of the skin (es%e0|ally psoriasis, eczemm

and dermatitis); in tunbur netastasis or invasion; in

the Jdns@mlaﬂysbmmteld atthtitis (osomthiriilslaad gdeyy aflamineiionbf the gastro-

he extracellular matri x such 5 as osteoarthritis; in

mtesaaﬂéraﬁfe@ﬁﬁeﬁta lydnilpramaosy pawrl issaseoulcerapine erlitis aqd @astritis),
a0 ¢ R Clpcldly G060 AR08 08 Al W comour metastss o

1nvasr1amimi eiskase @ssus sl witle dncontroNedldepfriadion optiieadaddlialar matrix such
di sease (such as gingivitis), corneal ulceration,
as osfaogRhIAs; Yhbeste eprIDtivgisease (¥¢h axpsteappinsiscaddiageiondsease); in
$)
s SRR QL ST oS0 JELITIA g socincd
with rd&tbbtréh,@eﬁbd@lﬁﬁl\kﬁs&sé&ﬁtmmﬁglﬂgmﬁ) a6rnell dlégrht®on] Qlceration of the
sclerosis); Al zheimer's disease; and extracel |l ul ar
skin ria@str%@raﬁé/m@dmpn@(saﬁs@sfmlq gnastontagisd gad dermagd wound heahng,
demyﬂe'hﬁ_%t Ig lise rreestogﬁ e ceﬁflo ag%ftﬁd:‘%e%pﬁer lrgetr{/]oeu:so S ?lélg r&s%%@s multlple
sclerfi§)f Alzeletm&rsacﬁgﬁse Gind eRReUfds mafiByreh@ddellidl bbssesntin
degrees of potency and selectivity for inhrbiting
cardl@aaspuiars,dlswﬁ%wcwﬁ srskanagis agd ath@romkéos;ﬁs scovered a

et i fer 6T EPALERBANEL uPitsh Bk Fob S aiRerehP dpssgs of gpmpounds

may hm différeROdebf¥el of ben QURESviBf fof Hhsbitihdvafuson have
benefi ci al \E’ tency and/ or pharmacoki netic properties.
5]

metaﬂpmﬁte(rmb@o dwae discoprdizlaspiof e¢mpernds g aiesiphibitery of

metag ; ongsdgld Y Ef Eﬁg@m&ts&% 1n( &@3‘9} n)g,@?{# eﬁ“he compounds of this

inverdRh: hﬁ?’é%bg&%m'l §ot@n§ECE ﬁmicbﬁn@t‘ijd@loﬁéﬂu@s famly of

met al | opr ot ei ns has been shown to be responsible
f oFACHdalz30 kndenwnadd AYI1p) whithhasheen i0b# e ambetoned® . A. Black et

o B P R g b o

the a&ﬁ‘lZlysﬁll% Nigf metafieBrodh® TATH 04 Meert ShoWRSlo He'r§§ﬁéﬁ§ble for the

however T a is produced primarily by activated
cleawagmmtgrbééNF oma@ﬁbbh ageaﬂ)rmed)oiﬁncﬂ prqnehn ty tedsase TRED@ bitﬂsglcally
|licated in a w de range of pro- inflanmma

activgy ol u@bq"ﬁz{‘f “iSedeststierel (PySiontoct 34T OR 1atas TOLE mRNA

s o R e 86 LR T i€ Ak Po B ERR e 5 v s,

macr@ﬁﬁa‘gt‘@iﬂ(pp I}Qﬁpﬁdc?&Q DI RELS hastReR IRAINGEdAH ASHiAe ka1 'of' pro-
and "activation o he i mune syst'em [ Aggarwal et al

inflaih @88y bivlegical @yecsksen encheding inducti®d-of 2dhesiadl molecaks aslehemokines
of the TNF- a, bi.ol ogi cal s, has.shown TNF-a to

to prifpote, e AR, PO S SNt SR b i Dp 4L EBloblasts

A

to prodiet, BRINIRARHTRG Abfvaioh B Lk imunE i TALLESAPE A11596) Bur

CytoKiae Wesw €t: 93I-1Z4J.9919)11c31113@roﬂgﬁ anil INIS-0fidlogicaRBias shown TNF-q. to
activi tm al so been inplicated in the shedding o

play @t wagorta %aa%%nﬁa@ﬁ@t% dﬁs?ﬂ?%@i‘:}\‘&m@hﬁumﬂ%i a&thntls

CrohH§ sm% {}%?%E%J%.\&eelt ?F(‘%é‘s)gﬁg)gﬁ%l% ﬂ-ﬁ%?gﬁ{v?sgﬁ:al (1999)

Drug& 55]945 '95@] bTACEga;mOi&y HAGHEoWee2 10l AR AR the shedding of other

PCT/ GB2003/ 003914 -3
membrane bound proteins including TGFo., p75 & p55 TNF receptors, L-selectin and amyloid

precursor protein [Black (2002) Int. J. Biochem. Cell Biol. 34: 1-5]. The biology of TACE
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inhibition has recently been reviewed and shows TACE
to have a central role in TNF-a production and
w@edoeor472e TACE i nhibitors to have equal, and poE&BRI0$/003914

greater, efficacy in the collagen induced arthritis
model of RA than strategies Bhat directly neutralise
TNF-a [Newton et al (2001) Ann. Rheum Dis. 60:

inhibitibR BasirbdeB@Y beerbreMicwdlant Biividi TACE! 8hve 4 baial ANSinbENF-o
expected to show efficacy in all disease where TNF-a

Produgtonyamd seleptiei EACEdnhihitpnis do haye dqual, anst paspibiyt gdaten, efficacy in the

i nfl orV...di seases_including. rheumatoid arthrjitis
condghh R Sl S A T RSB O b eon
et al PRATAGH, REAANDb 0 1iid524i88].1 on and graft versus host

I sease, cardiovascul ar di sease, reperfusion injury,
malAi HhGR éghibitordnightitherefore be Eepeaatddite sihive effasy infallldi§dase where
i nhibitor m ght al sqg be useful in the treatment of 10

TNFru bey hegp gpplichesipeladingsbrimosimifed invintlammatarydipaases including

St ' r ' e f . rein.as
S8 UG U OO Y O ERES ) BB i L0 o
rejectidh QRG 426 véaas hodhielischys] astivivascdRE tisedsk vieperfvdibrCinjiay, 8nalignancy

useful as inhibitors of matrjx netall oproteinases,
and qtherprolifgrfive disgases. ArTACE éhibitorapighipliches essful in theygeatment of

. [ fur 0 have
rospiBlfiy A ofoch Pl Y tFrraipl Bfop R URAGHE phlting g rofermed o
hereipas t0QRIDYar i nhi bitors of TACE (ADAML7). The present

i nvention provides a conpound of formula (1), a

phhAfEdBRbItes jars knoyatiaghe pite WQ 02/086426rdeserikes hydantoin derivatives
: . thereof: Y2 3 4 NH zvwyl
whic S e KL A R e el fareiasts, TGEoPierefbiiEer o

combiRatinahérdefependently 0 or S; zisNR8, CorS; 25 nisOQorl;

Wis NRI, CRIR2 or a bond; Vis C;‘:O), NR15C( =0,
NRMep ablstoppreyidg feitisompotusisthdt AayernetalAopRduase it tory

activity, 1Tt H APt faniborPor FAEENADAM17),

The present invention provides a compound of formula (1), a pharmaceutically

acceptable salt or in vivo hydrolysable ester thereof:
y2

R® R Z/U\NH
Vv
R
R7 Y!
B— (CR'2R13),—O RS RS

formula (1)
wherein:
Y and Y? are independently O or S;
Z is NRS, OorS;
nisOorl;
W is NR', CR'R? or a bond;
V is C(=0), NR'’C(=0), NR"’SO,, SO, or a group of formula (A):
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formula (A) where the group of formula (A) is bonded
through nitrogen to Wof fornmula (1) and through 5
w@aorobo721t o phenyl of formula (1); tisOorl;, BT/6Ba003/003914
group selected fromaryl, heteroaryl and heterocyclyl
where each group is optional#y substituted by one or
nore groups independently selected fromnitro,
trifluoronmethyl, trifluoromethoxy, hal o, cyano,
Cl-4al kyl (optionally substituted by RO or one or nore
hal 0), 10 C2-4al kenyl (optionaHly substituted by hal o
or R), C2-4al kynyl (optionallyllsubstituted by halo or
R), C3_6cycl oal kyl (opti supptituted by RO or one
or nore hal o), C5-6cycloal kényl /(optionally
substituted by halo or R), aryl (optionally
substituted by halo or Ckydahkydy. heteroaryl
(optionally substituted by hal o ‘or Cl-4al kyl),
wherh ¢heegroey of formleA) crtzindyd Sudnsghi ititrogen tbW offordmilk@ll) hnd through
-S 0 - SO2NROR10, - NROSCZR11,
Carboﬁ%&@cﬁhﬁ@%%% mtﬂi@?)% NRORL0, - CONRORLO and
tlsool}llf900?10 or B is C2_4al kenyl or C2_4al kynyl, each
being optionally substituted by a group selected from
B is {Cdrogplsélgéted fﬁ@m&myichﬂadohwﬂ andheterocyudylevinsd ¢dch group is optionally
het er ocycl whereby this group. is optl onal | y
substitys: E‘t‘%ytqlﬁ é%mwe FRBPOIndeRrsndeKly) sslected drom méf;?a%]uoromethyl

tnﬂuderllizé&WyoH%%%g 0 "CB 4&k%§g@g¥§ﬁbs&ﬂ%@| %\Bgrﬁarg’halo)

Cy.4alRen _ﬁla(bbm;aily\snlishmtdstbbphﬂu |03R§) Chadlkyn20(opliienall dubstituted by halo
5C(=0) or NR15S02; or

or Ry Ry Tatk i optiatalt s ibe ey Lo apergmmorc el Goncsglonlkenyl

gD B o B OBy AR5 D,

heterbat/Efoptiymdllyl squeLtted BaBilo® Ol Ralke), Qi@telr&ﬂ@lyl §bpt10nally substituted by

Teecsrll o e [rlg%ﬁﬁgﬁ%mﬁ%n&%?[ﬁéoﬁkmw —OR’,

410 f |
su%s tituted Eﬁ)d(gl{gt?d)gﬁ’é‘é%gq%? éﬁ‘lﬁ ?yé@éﬁ%ﬁﬂgg%%%mg
opt1o(1£l]3t Su!bEt&hteyl byu@,@éu};t dtlezebddtyorh @, QalRyl, B). ch@%al‘kgi léji}ﬂ,Yﬁeteroaryl

ionally substituted by halo or zc oal kyl
heter?c‘cy&yll Sthgreby thisisoup i ersionally sbseiutesiy Qne orrgrase halooitro, cyano,

trifluGERRRENA | ARLEB e SREORERC| YCARER T LIERIDY SENRRT

~NR*SD,RH!, kylalkyl ah@t]@ﬁaﬂﬁcﬁzw “mnhé Fmisloyﬂﬁu bstituted by
hal o or Cl1-4al kf/a(g het er ocy (optl nal |y .
wheng) s group eﬁfonslgmu )45 NR ; oL WIIARY is SO, and n is

LR Noa B R LA B i Ws @a‘“w%%wl Bhien B s 2

groupdelbct ISRy, HeterdhryiSan@hettdddBRY Where ebeh rdlifs Y WtionSiRF h
bei ng opti onal | y substituted by a group selected from
YR

substi@ltgd $¢ Or mgre@gg@sggdqpynden@yyelecthé frermatry] tnﬂuoromethyl

. wh b
R G R T RN AT JE——
I %
Co. 4a1'kEﬂ(1% %ﬂ[&lﬂ‘?@mﬁ%t%%d H;JSWN%SE &%&lkyggmgﬁn | ty%ﬁ?%é@ by halo
or R® ,‘(;1334qu]@&1ny (eptignally substituted by R’ or one or more halo) C5 6cycloalkeny1

(optionally substituted by halo or R?), aryl (optionally substituted by halo or Cy_4alkyl),

heteroaryl (optionally substituted by halo or C,_salkyl), heterocyclyl (optionally substituted by
Craalkyl), -SR", —-SOR", -SO,R"!, -SO,NR’R*°, -NR’SO,R!!, -NHCONR’R™, _OR’,
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when Vis SO2 and nis 0 and Wis NRI or a bond ; then
Bis a group selected frombicyclic aryl , bicyclic
whedoeoeey|l and bicyclic heterocyclyl, where eBChGBe®E003914
is optionally substituted by one or nore groups
i ndependently selected from-Attro, trifluoronethyl,
trifluoronethoxy, halo, cyano, Cl _4al kyl (optionally
~NR&RWBstCONRER "o d RNRICORIE 00 B iswl,qalkeyd br CEalalyk easH belfy
.(optiagnally substituted by halo or R), C2.4alkynyl
OPH%‘EY SEsHIYEA By dgiopp selecied O%FI:@&B‘WLFﬁga;ﬁc}’@l]@égﬁé}’lewﬁ%ﬂafﬂ’

; 1 ' o).
e ERIRLK, SUISH Ty S 0By B B AL g, v
trifluByomethyl| tr{fbpidastadlyy -SODERE, vCONITR 'Halso,RH, ~-SO,NR°RY,

£l 4l kyl), heteroaryl (optionally substituted by
—NRRpR 0131@11 bandyGrysalkiesy;endcycl yl  (optional |y

Tl T R T

aryl ;BZEPRORERreuRel anBIBRGERRRSter0tydByll Whéré c4deHl oy ls dptionally substituted

C24al kynyl, each being optionally substitute bﬁ a
by ongy GyupoIs reuns dudepersienidty selegted fromagtre.dyifineranieiyl, teilyoromethoxy,

. | vl Ry thi i
halo b, ey GG PG¥ by CREROBY e e GHR G eny
i §titifeli b9 haKsRIr RYY, .C,., Al i ?
i T Ms’ozc“ﬁmgi% %@étﬁﬁﬁm%% e tllt,m%?fl )

Cs.scxelaalky! (@atireatly;subgitwed by & R org e magdpln denicysloalkenyl (optionally

suos IR s RO SRS S LT B2y ). hterou

(optiERal§ GBSl BYKhIWR €T, Galk G, HBERN VR Yo R AR} {uBSRuted by C,_salkyl),
Substituted hal o, cyano, nitro, hydr ox ar 0 o 10

—SR'G-SOR K 0x§0:RB ~SRUNRIR " ariR PO R & -NHIGERRAR 1 HQR®, -NRR',

-Co@f%gﬁigﬁﬁ%%%%gg|i§ lr%e}ﬁglid f1 %)g é_gl @gaq%/;lf:égéh being optionally

substitac@ayGl @8k S&l¥dted B6nt G, DRYE g?_?{/y)éioaﬁ@ﬂ_aﬁﬁ,t IRAQE%S], Yibterocyclyl

where "t he group i s option substit'uted by one or
wherply thisgrosp istapsionaly sutigipated dytony os sloechada, itra myhad, drifluoromethyl,

o nitr cya g f Q hyl, _iri et hyloQxy.
witopipigiharsy COMER ey RICEE . 24Dk nyr SO R o SPRg . Cratio
and € ORMkoRpal |y substituted by one or nore R17), aryl

. (opzti onhally substituted by one or nore R17),

R arlieR ‘eare andeper(deptly bydibgen arulesbup sel@teddyorn il salkyly@s ealkenyl,
ete -SR19, -SOR19, -SO2R19,

, iyl . - _
Craligh 65 el Grqrlgben! NURRHBERaP T PRIBRAY
subst@fed b3 hatdNEH A KD dhy R x 3k @{H]@% ogether with the

s nitrogen or- car bon and carbon to ich they are
R, KR eR%ard RVat yndeperidentheblydrogen @& asgrouy sl @ted¥rorh € galkyl, C,.alkenyl,

-menhered. rin ptionally containing 1 qQr 2
CaefjaTsh baeiio=\) S06oyGabEYl. PO sE08) 6 Jeitocycig] where the
sroufl S S EE ARl LTt pis SR i dBbEnddfy S0 from hato
nitro hgyanm érifinonvnteehyl; ri fadrignethybrx yR3, . aitich1,R2, jalkgey1N€s ,allong, a

sat ted 3- to 7-menbered ring optionally containing
C3-6°¥‘goil’1@éPB%?‘@HV@PWBHg%E%‘& RSt R (optionaity sheiteied by one
SRS, héieroldyl Gopi duBBRbt k'R ® NOR!
ot MGy niz)f roge M%ﬂéﬁgggﬁr ot e %ﬁl A@P E;Hotréjk § iRESRERLLOR™,
~SR", -SOR", -SO,R", -CORY, -CO,R"®, -CONR*R®, -NR'®COR'8, ~SO,NR'*R? and
~NR'SSO,RY,
or R" and R? together with the nitrogen or carbon and carbon to which they are respectively

attached form a saturated 3- to 7-membered ring optionally containing 1 or 2 heteroatoms
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or R3 and R5 together with the carbon atons to which
they are attached forma saturated 3- to 7-nenbered

W0 povg/oyiei onal |y contai ni ng a het er oat om gr oupPGEGB2E08/03914
fromNH O, S, SO and SO2 where the ring is
optionally substituted on cafbon or nitrogen by one or
nore Cl.4alkyl; or R5 and R6 together forma

groupselecaddefiord ] NIH(D7S JBOhel 80, whae teptinhORpliynABHuBstNIBE on carbon
a 10 heteroat om roup selected fromNH, 0, S, SO and
or nitsegenfyepne areore(igalkyl; opt i onal |y  substituted on
1 dal kyl = R7 js.
or Rfﬁ{éi oge%gthgll {Ion%%o Etu?z}{ecfé]e( 9 [)gregimgg)pﬁ%uﬂly con%a1sn1ng a

hete@gmﬁﬁérbﬁp yélect@fr@ﬂi KMN®! S, S‘(Ehﬁi S@E kdhbse the ring is optionally
C3 _7cycl oal kyl, aryl, het er oaré or heterocyclyl where
u4

Subsftlmedg}impbqwrom@gm&ywe supetd aékyl,by hal o,

or RSPy g S0 B R BB e 3

7-megiktRe fif Pl cEtaifiy ahﬁte‘i&it@lﬁtg@&lp s%l&EHd'tﬁﬁﬁN}Y 0, S, SO and

substituted on the group and/or on its optional
SO, wherstthe tagis apfiopally sbstitpied o whonton aitragen hyl epe admntel §rsalkyl;

or RS °§%€F’%fn i Sp Bl B 7-mrphéter ot Bligly contining a
heterO¥td o séddtky from MI3, LY HPMKIO, \x}H&teQﬁ@ﬁﬂg {¥dptionally
Cl 4a koxyCl 4al kyl", hal oCl4al koxyCl_4al

substgtateldmny@boﬁajrkyﬂrqgen-bmﬂi or mORPRRib]ky; SR25 - 80?25

R is {5086 s Roop O EC ROt AUHE S iom a COmtItTy Tl

Cs. 70(5186Mk§]%ﬁry?%tbr§&&ﬁﬁhﬁ€ér&?91 K&;Eﬁé@@ﬂe gtfoﬁfJ ﬁptﬁ)ﬂﬁlw alo€tuted by

menbered’ rin i Ona cont a
halo, {&t4elkyh tChnaljoxy [§J3SE)PChIaﬂe'di hefelrcmyc]yld aryl, h&roﬁ@l ambheG@Ralkyl; and

elBShe s oSt o ety Sibsti et 0 ceTben o
and/cfrro%msrlﬁn@iﬁﬁﬂ%ﬁbstg&en@ 8 byd oﬁﬁ&e?ﬁ%ﬁﬁ@rﬁﬂg‘?%end@%ﬂggc&(}rom

are 1 ndependently hydrogen _
halo,C3arGxg ﬁhmiky]k yitro, haloRQL;aﬁqdi hefefodlkg earigk heterdahylf hyelroxyC;.4alkyl,

nitrogen to i C ttached form
Corehelpukie E@Fw&m&ﬂ gbgwggﬁéﬁédhal?%ﬂﬂmﬁ -+alley], qaEhoryfr-aalkyl,
_OROY eyckpal k 2330 5a Te tly
ORsel gc@)tigd f§§m h%%%{oge%@l% g\ﬁ{ Rgﬁdd csf:pﬁaglgl kyl ;
-NHEONR éRﬁydr ogen, -NR23R24 or Cl 4a| kyl (optl onal I y

tituted by halo OR 21 and -NR 23 R)
or R%@%Zéag%w Wi @ﬁ@ﬁr&eﬁ alogsity aviagithey aree@cle%ra@wd ar\MCRSR%n

o SRHABRA 2 PEIASERO0HLOFTANS ol | B B 0

from INFL,HY 05 cﬂjhﬁlndJSO@lwgéI@lﬂ]ﬁb 818 B Opeondllyaibsikutedlok¥hrbon or nitrogen by
C3_6cycl ?I kyl, C5_6cycl oall cenyl, saturated
one of §oEe aryl, heteroaryl, aryl Cl_4al kyl and

8. _4al kyl raup. i s optional l
lslg %@%@%ﬁe@&/&h & %&%ﬁﬁgﬁlgﬁa R19 ang R25 arZz
R’ andrmlé peniddegenieralydtyditges at galketof €y ddalat ky!

¢C3_6gycl oal kyl
or R” and R™ together w1th the nitrogen to which they are attached form a heterocyclic 4- to

7-membered ring;

Rlis Ci-salkyl or Cs¢cycloalkyl;

R2 and R® are independently selected from hydrogen, Cy_galkyl and Cs.scycloalkyl;

R' is hydrogen, -NR*R? or C;_4alkyl (optionally substituted by halo, -OR?* and —-NRZR*);
RS, R and R** are independently hydrogen or C;.¢alkyl;



10

15

20

C5_6cycl oal kenyl , saturated heterocyclyl, aryl,
heteroaryl, arylCl. 4al kyl and heteroaryl d _4al kyl
wob@re247be group is optionally substituted by PCEGBR003/003914
nore hal o; R20 is hydrogen, Cl _6al kyl or
C3_6cycl oal kyl ; or R18 and RPO together with the
nitrogen to V\,hl ch they are attached form a
R" ih sdlevtatiroiialo}-Cylsalkyl] O feycloalhEarC daligxyR21 and R22
5.are independently hydrogen, Cl 4al kyl, haI oCl1_4al kyl
R™ ig hydrogeargn @O%F%‘;‘ﬂtedaﬁ@lm Gresaikaly Cs- eqYﬁlanm,uqupmloalkml saturated

e T T T e

optlombld?y ﬁib@tltuh&l byaon‘k dRofdré hild, \Wn R7 Y1 B-(CR12R13)t-O
fornmu 1) Y1 and Y2 are both 0; z is NR8, O
3<9F1RS arzondﬂpgniﬂnély agroup seiRerd fem §1.583%kd; Cavscysloalkah oup

ol BEIA b B o L B APABE R

whefe$het@aqem dpﬁbﬁalgf’lsdbbﬂitﬁﬁbﬁ%@ oh€ o¥¥nefe figs;mul a (1) and
o.through carbon * %@Fhen of formula (1); t is 0 or

R* ig hydgoges, §'1-gplklor Sois sromaryl, heteroaryl and

E.%C? #?fté etgerb%ﬁ% net?ggh% S:chdﬁgyozg ggcinhlg ic?ﬁrrrs 9 heterocyclic 4- to

7- m&ab&ed Afg;f rom nitro, trlfluoromsthyl
trlfguororrethox hal o, ano, Cl 4al kyl (optionally

* agg B3t e m@@e@ﬁnﬁ& hadrogﬂ.n yallsylyhaloCoradkybrarylyenytC halky) and
4al kenyl (optionally substituted by halo or R),
" 4al kynyl (optionally substituted by halo or R),
C3_6cycl oal kyl (optionally substituted by RO or one or

nor e hal o),
In particular, the present invention provides a compound of formula (1) or a

benz

pharmaceutically acceptable salt thereof wherein:

Y2
(S %
B—(CR2R3),—0 RS RS
formula (1)
Y! and Y? are both O;
z is NR8, OorS;
nisOorl;
W is CR'R? or a bond;
V is a group of formula (A):
@)

formula (A)
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C5_6¢cycl oal kenyl (optionally substituted by hal o or
R), aryl (optionally substituted by halo or 10
w@mb4yl ), heteroaryl (optionally substit uterCgBR@BO03914
or Cl_4al kyl), heterocyclyl (optionally substituted
by Cl1_4al kyl), -SR11, -SOer - - SC2R11, - S02NROR10,
-NROSC2R11, - NHCONROR10, -OR9, -NROR10, - CONROR10 and
Whefel‘tﬁ@ £083 Of foemuB (A 1€Bordet Kl&ﬂy%h fitrogdalto MW Jf Yonhula €D @A through
ng optionally substituted by a group selected from
Carb@l * iyphepyl of fogn@a(bk oal kyl, aryl, heteroaryl and
tis dﬁ&ller ocyclyl which group is opti onal |y substituted by
e’15 or nore haI o, hitro, cyano, trifluoromethyl,
B is hr t(f Ol EHRE FldaXatyl, hefehdaRA .and GERIBRIEIP wherSB£dRgk
OIRRORI0. SNROSOSRIT e AT Ky O WherS LR Sroup is gptionally
SubStaw&pdtw cme(@r e mgemdiepemlymﬂso@mtadrfrcan grtm; mﬂMremB&lgﬂ

i TR B Yo S Pt b R B R o5 G grops oneor
moreplﬂild) GthI%ﬂ?Pg)%hbﬁdlgeﬂleﬁuteH@Bf‘ﬁalo(‘df?ﬁp’ UXH&&gﬂXoﬁfonally

al kox R5 and are 1n epen
SUbShQﬂéhddg’éﬁlmr & )g@mpclgdkwdppmoﬁaﬂm mutgtitBed ky R’ or one or more halo),

Cs o Rp BiomnlT o Y el B Sl s by hlo or

C 141 RetBFoRHP (dptiondIR §uPRBkuted BMPSS bt df %ﬁ(gﬂ}/ R&FI%C?&I?’]%E&OH&HY

substituents i nde endently Sel ect ed
substityteddy Gtk orSRIE me 't +3@RIb S MBNRARY, —m smﬂéyl

NEEOFR TR o BIL o otk any “RETC R gr R Sgien o

C,. @%@I kAdkttRehgVp tf%ﬁ&ll}pé'ubg@ﬁl?ed%%yea) grogéséﬂ@cft@d"ﬂ?ﬁﬂd 1aalkyl,

ional |y substituted b or ‘nore
Cs. 6c|y(elpelkplc gyl \eteroaDR L@ d he@Ri(Splyl Bakeh @roup-iSORERI) 1y -s@edRhBed by one

CNRLERR - NRLGOORIS, - SOPNRIARS 0
or MOTQR ISR SANOSE D ﬁs%m?é@% R S eoaReR™,
_s0 lowgdzmmwcg\m!ml@r T QACHRE QAR saturated 3-

7-frenbered ring optionally cont ar n 'ng 1 or 2
R' ameREao atdependgntiy hgdsgreat Bgtolip ssledid, frén (3521561, @@ﬂk@@&

ere the s. gptional ly substituted on carbon
Ca ﬁﬂﬁ%nxlapk ch(‘fafke{b%l er-caloalkenion whichagiouhmmay be Qau@naﬂla/ég%wtuted by
halo ?{,amc&gr i"f‘&k@ (ﬁgoxa/S@Cl 3al kyl or one or nore

R4 together with the carbon atom

R?, R“oR@vbmd:R“ aﬂaeyd@eedeauyal@a@geﬂ of A1grdup sdledted BOmC, datkyl, Cy salkenyl,
menbered rj n? optionally containing a heteroatom

Cs. 6aHW6M1p Cseqyeloplkyil Gsoepchpalkanyl, eryl. detesopaylapddetrapayslyy thlch group is

optioﬁﬁy @%ﬂp&g%gn%%% ;&F o?e %%E@(fﬁ{s Fl}((fepgn(ﬂqﬂg selec(%é)cfJ frbr%rha Xltro

cyan@lnﬂ@drbﬁlemyl t@flﬂﬁiﬁr@ﬁneﬂi@x I(EIT@EQD @Malk&mjczgﬁmyﬁ 1, @% scycloalkyl
- SQ2C1- 3al Cg or Cl-4al kyl; or R3 and R5 together with 1
(optignpdly substigredby pie @IgnossiRh), mryégopap@albwé@tnmdmrqmﬁ armoreR™),

ered ri tian (14 N
e GELR Sl DEPREDEfof 6, RAE 7 YR Sk o
—soza@ -@hmlé “O0®R', AgONR R onal FPORDSEOINR B 2Oh dCNIOSO,R
-4al kyl, fluoro or Cl- 3al koxy and/or on nitrogen
or Rlb%pd ethgs|With the earbgoptoms3alwhich they mantawcyufonna s@Brated 3- to

t o h.th rbon tomtovvh
e Bpueiol PEPTL Mulelibe T o7 FneR A el Mg LD, 5, 50
and smtwmathbh %qm bitidHally s@bsAaKET SRERPOMBPAP, B8}, eﬂmo%i of CPMIkoxy
and/or on nlt’rogen by —COQ salkyl or -SO,C1.3alkyl or one or more C;_4alkyl;
or R? and R* together with the carbon atom to which they are attached form a saturated 3- to

7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and
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SO2 where the ring is optionally substituted on carbon
by Cl-4al kyl, fluoro or Cl1_3al koxy 10 and/or on
woRdorogem by - COCl- 3al kyl or -SQ2C1- 3al kyl or PCT/GB2003/003914

Cl-4al kyl; R7 is hydrogen or a group selected from

Cl_6al kyl, C2_6al kenyl, C2 68t kynyl, heteroal kyl,

C3_7cycl oal kyl, aryl, het eroaryl or heterocyclyl which
SO, ghorethé Sing Btophioallysubstiratediontoathonbytal,atkyl, GhorbadrkGilalkoxy

Cl_4al koxy, C3_7cycl oal kyl, heterocyclyl, aryl,
and/gfeqneniBagen byak @ Grepkyban 1 sabey] ﬂé]%/)ﬁ t he group

or Rf 5 Jﬁﬁ"‘{&&%ﬁgﬂg &4 ro%ﬁ&é&ﬁ%%g\ﬁfgf t ' On%lacl\fec{ ﬁogﬁ 3 saturated 3- to

-meﬁm&séd Iﬁ%@;tuohmbomtﬂﬁmgm%tesw&w gerﬁi’HeEecteﬂCfﬁﬂﬁ e W,|s/ SO and
sel ect from_ hal o, cyano, Cl_4alkyl, nitro,
SO, whpische nag isyaptiondyesubstitkipd ongathon bbféheallmlr §lnoro or C;.zalkoxy

T T

or R? m%%%bﬂm!ﬂ with tHefdddbon ab¥%3 1634 Richt &btachgﬁ?o"}m a saturated 3- to
- SOR25, - S2R25, -NR21COR22, -CONRZ1R22 and

7-memieGONRRL Ftpnali0cantai fd g arhg teRYatom gaoupeseloafer Hranh H, 4,156 §O and

t o _which t ch tach 5R6
50, Phftat Bn Themab PR oRsaine B Cig A, Figh dncrsatiory
and/G QM BirBEdHhyA CORY, SAIRGE &ms@rzey&u%%@e; yif romNH, 0, S,
SO and SO2 "'where the ring is optiona substltuted on

R isdyydtugan loy a @oup atlegted frofd Go&aﬂwb,rCﬁﬁll@mjdk@mall@m@I deteoralkyl,

t Cl 3al k
CascgloB T gt eis oacsmy Gelsiess St WG g7 12 P e eI guletgitsd By halo,
Cy. 4aua@| e 4aﬁ<%5a%1 W%ﬂ%ﬁpheh&%ﬁmﬂkﬁk 1, Réte aﬂ&w Méty and

R9 and toget her Ftroge
wheramethagtcmp lian WwhichR rhat lﬁmd)aptddue ogtionially sﬂbstmnd‘.xbmeme group
R11 i.s Cl 6al c|l oal kyl ; and

ng:
andiog s APUTEH SUPRTYE AL BY end Bempre b HbBHepeodon Sejoiod from
I k r
halo, 2ehd 2 SR o M1pC P heldod IVl BF ReteRabl: Ifron G g,
C3-7cycm1§y]aheteroeWSGZéh)ko;d?[E4alE¢3he:i0ﬂl Mxy@ﬁ;alljyl -COC1 4a1ky1
jN or,.Cl 6a 2004/ 024
R RERa G S ORI P TR LR R o GORR R an
_ @@)ﬁ@@j{ C3_6cycl oaI kyl and Cl_6al koxy; R18 is
hydr ogen’ or a group sel ected from Cl_6al kyl ,

or RGhdar gahdaﬂwﬂth th%amn atonay ﬂoembh theputercatienttached and (CRR®),
het er ocycl yl E het er oar%]ly, arylCl 4al kyl and
formpespikaied yi o -mempgaed WHE@HU@IP (sontginiag 7 befgroatpm group selected

from%ﬁg Z(% Ie§ ﬁ'(?(??rrcpy o)) oxgﬁ%rg ;t)hé;g % dg?allgrmﬁﬁmgtgﬁ Qﬁ‘)% Rrb3h %y Ci.salkyl,

fluor€3r G¢.ytkea alﬁWOI ofcRitrogls Yo |—©@Uf ed1ky1.0r SSO4T 1%&@1 or Cy.4alkyl;
g. heterocyclyl, aryl, heteroaryl, arylCl_4al kyl and
R"1i M@@@%Pﬁlm@b}’hal kyI whi ch gr oup i S opti onal |y

Bt i or _no dr ogen,
R 5 5 Rl 8 25
or R9 and R together with the nitrogen to which they are attached form a heterocyclic 4- to
7-membered ring;
RY s Cisalkyl or Cs¢cycloalkyl;
R" and R® are independently selected from hydrogen, Cy_galkyl and Cs.scycloalkyl;
R™ is hydrogen, nitrile, -NR?*R* or C;_4alkyl (optionally substituted by halo, ~OR? and
-’N—R23R24)'
R", R® and R* are independently hydrogen or C;.¢alkyl;
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or R18 and R20 together wth the nitrogen to which
they are attached forma heterocyclic 4- to 10 7-
woressbee4ell ri ng; R21 and R22 are independent |y PYOHGBY®A/003914
Cl_4al kyl, hal oCl_4al kyl, aryl and aryl Cl_4al kyl. As
a further aspect an in vivo-Wydrol ysable ester of a
conpound of formula (1) is provided. 15 It is to be
R" juselested froth i@ iC;. Galkgloc'gxgcman@t ad 0, plkdxhe conmpou nds

1.0f formula (1) defined above exist 1n optically
R™ i bydrpgener 3 grouprseleqtest irgmify- @ikwk sefclasfierl.dFs-spysdealkenyl, saturated

hetex%?%{fﬂe !iré/i %ete?@uﬁ}yﬁ%l %lk%lﬁiﬁggl?%%%agslcé ﬁzpﬁ%l aWr]} @1”%110?? is optlonally

subs@tutedtH s o nh2é RAlvhi ch possesses net al | opr ot ei nases
[ nhlzlgltl on activity and in particular TACE inhibition

R" aadRY latwlndqnmd@ylrytarﬁgulsseéﬁct%mmélllsylkale Ei-vaycloghars Gyay -
soycIBFRL @ ety AL feClst ol gl ing HigFidic ety

whlcﬁsgmlrgﬂg; optidrMPsERtinged by ond6lh¥®@ halarting materials or
by resolution of a racemc form Simlarly, the

R* labwegmﬁhmdkﬂdﬂ Gageycldallgylimay be eval uat ed using the
t andag fech eferred
or Ry g?ﬁ ?otgs hﬁﬁ’ﬂw&%ge&f Og‘aﬁlﬁmilgy erf)attg$}}§8tfﬂlgl} ahgierpcyclic 4- to

7. H@H@Mk@gg as enantioners, diastereoners, geonetric
a1 i soners and atropi soners. 25 Wthin t he pr esent

R and\R?ﬁareandegendmthymy&x@gandhmam@bﬁalbﬁ:aaalhylpa:mmmmlcﬁ salkyl.
fornmul.a (1) or a . salt th xhi bi t
R BHEHRSE ASECt A e VSR lechigt of hgompumdiog dormula (1) i

provide@W ngs within this specification can represent only
one of the possible tautoneric forns. It is to be
understood that the invention enconpasses any

ﬁzo rlcforva{nch as mstaIIoEﬂotelnases i
Yethesrdgistood tha, aspdan as cpafniof theaomprends ofifpepila 6 defined

I
S e 50y B e P TR R
carbdnt orisalphlus atots, fhe invedidisinohded indts degihitRinang @ﬁmmpmsuyaéctwe or

formul a (1) and salts thereof can exist in solvated
racengi¢ fopmp Whicd! Rosssstes anesallopertpipases inthikigon pefivigaahim particular TACE

i BBy PhERotss o el LR A9 ERdemicd t pgandare

techréquee BP agBaR cabinisstyGrellS@lowatif thd at, fer axairpie lﬁ}&%@thesm from optically
nmet al | opr ot ei nases i nhibition act|V|t§ and in
active giating maferiataerby wepelpiion efha meemieifoym. Pimilaglyathe@bpye-mentioned

activﬂgﬁxeag%% %%iu%tpﬁhmﬁg [he%ka%d&%%&?tgf}ht%hrf@é g‘tijéf’élrr&% K3 ¥nafter.

enCoOnpagsie of ﬁdrhuﬁi{Qha&thfooW@hldE@ 96 esitibmers, diastereomers,
met al | oprot ei nases inhibition activity and in

geon}gg}qqsgrgprérand'p‘wlsqmrm t ion activity. The present

t. unds
L8R aF SRRy TR e Rlods S Bl gppte ) o
salt thereofufigy éxhiihae Iﬁﬁ@tﬁiﬂdn@ﬁ Iof ERPRAS shi &HESthid thé fdBlae drawings
pharmaceutically acceptable salts, but other salts

withipghis ppecificafion Carrwepﬁréerp oobLaneios thegfossiblegautamstioforms. It is to be

QW AR T T T T—

inhibitfonestiv®yand in particular TACE inhibition activity and is not to be limited merely to
any one tautomeric form utilised within the formulae drawings.
It is also to be understood that certain compounds of formula (1) and salts thereof can

exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
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10 may, for exanple, include acid addition salts of
conpounds of fornula (1) as defined herein which are
wa@edoftiozi7ent |y basic to form such salts. Such arCTIGB2003/003914
addition salts include but are not limted to
hydr ochl ori de, hydrobronide;lleitrate and nal eate salts
and salts forned with phosphoric and sul phuric acid.
undeksto@dighiat the inwhaoe encdmpaskassll sichfsotvatddadofmy waich have

suffiqientjlm)g~ acidic, salts are base salts and
metaélseamﬁlwea? lﬂ-uta@n aiivity ead Mpartiug RACE énhlbwoa lafgtNity-

me t1 a38td ud de oe ARl faif A0 Tufds JRR03R yexhlblt
gartror A (et

I'ne ear xanple ca
polyﬂ&ﬁﬂﬁéih Wittt e ﬁ&&itibn@aﬁbdiﬂpa%@éstafﬂ ﬁlelﬁ fR¥BMHih possess
trlethylan1ne or tris-(2-hydroxyeth %an1ne he
metaélemwgs hitfiemeqtiyity apd mepartigida IB%C Ahibitied aeitvityn

Vi Vv dr ol sableeter i n.vi
et QOSBRI ERETHRS FiseRlhouRedyr R BiCEl #5Rfnea nerein as wen
as toGR LI ¥heRbof WA Rt us&inpHarhsoeufi®d] c6MPOIHiSnsAwill be pharmaceutically
phar maceutically acceptable ester which is cleaved in
acceptpelesalva hubetherx@lts magke uwullyntthﬁ prodeciion of lsempavretstof formula (1)
i.d,or alcoh can b

and G ol iitatly et Rlmahe, Prere Brubey R iRsqlef the invention
may, 30t SRimplé, hﬁclﬁ@é@ﬁ&' B&’chﬁ'@}fjﬁ'lts B?é&mﬁ(ﬂﬁllds %f'{éb?ﬁﬁil‘ﬁg? hy/defined herein

exam ning the test animal's body fluid. Suit
which s svdfieiantly basio/togome pachishiés. eSitchrasidf agiditarsabix include butae not

i G R 2l ST e B SR Bt e v
phosgsdﬁad A pHIBE YA, RGN FHlre %%fn%l’ﬁnds of formula (1) are suff101ently
8cycl oaI koxycar bonyl oxyCl_6al kyl esters for éexanple
a01d1;|; &aits bmﬂqu bal@rand ﬂydlmpdysamblyakk but are not limited to, an alkali metal salt for
.oxol en- 2- onyl L Y esters f exagg
exang) c-ﬁg{ W ©of pgtaasrlggaoiirgﬁ ag ing ]ﬁg}eﬁa}} |sa t fqr gxample calcium or
I I
ool SRR, YIS gk L iyt
¢ af bosoymppundp of fortolakr (¢ pmpyp alsa be pfov1ddd| & in nive hiydrolysal3e esters.

Suj t bIe rmaceut i cal | cceptabl e esters for
An iy gwro bl daror flgh 05 def Eﬂﬁhcmﬁ@nwﬁ&fﬁm‘é or hydroxy

e A A ) M
animal bakub tprafuct te panent bsid ohyldoladly Sueh edtert ban Bsidentified by

breakdomn to gfve WO 2004/ 024721 PCT/ GB2003/ 003914
administeringel o5 sxaRPlenipliRvsapuYY Bpiest antsahfhecompound under test and
subs ugﬁ%g, g}%&t@h | n&ldaes m&%&gm&et oxymet hoxy and

ropl ony oxynethoxy. A selection of in

Vi &mtdbyajpmmS@dmﬁlealmeéptém edterg f@roatoxy 1fﬁdllﬁddﬂldeﬁmé)(ymethyl
i nclude G -1 pal kanoyl, for exanple forny acetyl ;

esterh G259l ARRGARRRY C1 6aH@B%YIP?EX5{1f§Eylt?éW§%§¢F exafeple
p1va1821%g%111621§r‘1§f éh hgfﬁ%)jl'eglg{sk@ Q’c& 8%%#@%@%2%%‘1@ esters for example

1- cydohe(x@]loaﬁjoablloxyﬁhylb wﬁkd)xo@diﬂz onylmethyl esters for example
4) al kyI am noet (G -4)al kyl car banoyl

-meeltygs I@ﬁ @’@Xelﬁﬁt?a?ﬂﬁt mathyl; am? éaalmxa{mbp@deﬁwé@ws gfcpxample
e RESERETE et) EERLES el s TURSVBHGIN A mponnas o

this 1ﬂ§'<ﬁitk)yil ani nonet hyl and di - ((G -4)al kyl )am nonet hyl ,
and nor phol i no or B’ perazino |linked froma ring

ni PHiEblaPharsascptisally sseenighleeriers fomyApyivdpda iotzmeicgsters such

as phosph%te e?s?e% hnglﬂdl%fg Ias%hp)Farr]nzlc(ﬁX Icychc esters) and o-acyloxyalkyl ethers and

related compounds which as a result of the in vivo hydrolysis of the ester breakdown to give
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10 ring. OGther interesting in vivo hydrol ysable esters
i nclude, for exanple, RAC(O Q(Cl_6)al kyl- CO, wherein
woR04m2470r exanpl e, benzyl oxy-(C -4)al kyl, or PptEGBR)03/003914

Sui tabl e substituents on a 1phenyl group in such
esters include, for exanpl e;12-
4- (G -4) pi perazinyl-(G -4)al kyl, piperazinyl -

the pafeint Kydadsygroaprd. Eramplel ona- -a(:ﬂbxy‘hll@ll ktlers ihBlull® addid:ymethoxy and
specification the generic term"alkyl" includes both

2,2-dimethypFARi AP Y REHROX Yo A m!wél@n @ﬁw v{vahydrplygatde pser forming groups
for h&@r‘é@%ﬁ{chfd%f(ﬁ ﬁﬁfrrc'oyi 9011 s?( k ragt%&[ lt éﬁgﬁnpé Ea\c%ﬁl

specl

subs@ited bangbyl @ﬁ@pﬁﬁi@'ﬁf&eﬁyﬁ Gll’lgdll&tix@'blﬁborﬁﬂ @@Céiﬁﬁalﬁﬂaiafbonate esters), for

al kyl groups such as tert-butyl are specific for the

exanml%mbma@nayln dv@m)aihylgﬁbgmosd@nd é&@h‘;ﬁCm)alkS’@m@a(tthxlb-N-

Y el S0 B S e

a1k SFuing suB&tiiuérﬁg bn BHénflac arﬁ?%‘?f% Sndlﬁde ﬂmﬁﬁﬂe{h\ﬂ (C.

| ncI ude t he | es of "Cl_4al ky and additionally

4)a1kpjlgm13gmetlgfl nd |d ) abkesd yaprtinongethdt 1113;1 orphplingmor QOlno linked

o IR B0 £ BRI BYAEE 5h oo e b

ring. 8D1h¥# in@ektihg Rh ORB MyliroRRab1e ¥AER Ilmu&f for@%m%iekﬁmztO)O(cl ¢)alkyl-
i ncl ude Al he“exanpl és of "C2 4al kenyl" and additi on

CO- ,]_melml?yll$ fczmamelwbc?nzsldwt(@ny)lalkyz orphényilo lﬁm@b]ersybs,tlt@nts on a
but - | - { t
phenRRLARAPSH EXEiTe foreeamBlR) & ron GG DalkyL, piperazinyl-
(c1-49%1t5>1@m1 mo};r)Hb’ui)ley(@){l4 al&1propynyl , 3-butynyl and
exanp 0 ynyl' |nclude the exanples of
" C2 4a| kynyl and additionally 2- pentynyl hexynyl and

P8 e A AR A
branée8-cRAh alityl ?}otuFE‘ gHo%gver%’ﬁfeﬁ@ésKM llnddfl%luél agign%ﬁ%ﬁ‘bk kch as “propyl”

saturated’alk ring. The term"C3. 4
are spacdicudethe suyxghomampyd:rsmn @nblymnﬂm&:fateyxbes tﬁlmilt/mlumh branched-chain

alkyl(%cgqu%éﬁvlt é’pﬁ‘le;[(t lltagef slmlég f@rct gﬁ%&%&% X nn\@?q?g%gnly For example,

R RIGTH Y, ARyl g, i o

examphisloﬂ e 534llGa™ bind/mitplednidybrt-batytl amblek amplesadfl L. 6alkyl” include the
exam%é%log b§“%1§{1’@ﬂ%d§ﬁ@%ﬁe{m o %ﬁ%ﬁ%&p&i )nﬁrmethylbutyl and hexyl.
An aft¥GSR8 Q?H FenfBH ap s 1O HREY %enin%%%aﬁgf:%(]p b¢%4 ken ” includes

nonocycli c rlng contal nin

V1nylEadM‘pilcé S—pr(‘.)'petn&l Andexanplds o' R eaildenyld rlmzladecﬂhe B;emhples/ d)f
cycl ohexadi ene and exanp

. (i)hex ‘;@ﬁ of
Ca. 4a IV wlubqtq;pcyil Foutenyb e&lgﬁwle?gnﬁhylbut-z enyl, 3-

0 e & ”» s
methglgﬁfe ?—é\nﬁ%lef‘ gglgtgﬂ 1, 34 %@Hteﬁ:%/’l%@ gglte%%l{ chg?m;él% &6 C& %(yngl includes
ethyrﬁdg amlbp}myhfz ﬂmpyﬂlyl 3-blugndfaad examplesio@hetkyhylC ﬁhﬁlude the

rrg“e of nmopocyclic aryl) and naphthy Iaeéan exanp
exanwies 0 @?@quyéyhrW)addlil@nEMrpﬂél’é%HYé’fheX&mXJI 14a¢thylpenta?r@yl
Whelk%eeglﬁﬂbl’es Qféeg%n%i] %&nerfgqamshﬁf ﬁ%tl(l? Bl n@ﬂag that these examples are not
limiting.
“Cycloalkyl” is a monocyclic, saturated alkyl ring. The term “Cs.scycloalkyl” includes

cyclopropyl and cyclobutyl. The term “Cs.scycloalkyl” includes “Cs_scycloalkyl and
cyclopentyl. The term “Cs_¢cycloalkyl” includes “Cs.scycloalkyl”, and cyclohexyl. The term
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napht hyl et hyl . Unl ess ot herw se specified "heteroaryl"
is a nonocyclic or bicyclic aryl ring containing 5 to
wdaoogiong2at onms of which 1, 2, 3 or 4 ring at onBCEGS82003/003914
chosen fromnitrogen, sul phur or oxygen where a ring
ni trogen or sul phur nay be obd-di sed. Exanpl es of
heteroaryl 15 are pyridyl, im dazolyl, quinolinyl,
“Cs. ﬁyﬂnﬂkle’ Jnoﬂ).)d’els I‘fC‘iIIdehalktyh’l aelﬂ)aﬁdltlﬂyﬂrycﬂy)tloheptyr AP thm “C;.

t hi azol yl, ,. 1 soxazo 1p yraziny
IOCY%%ksd IIWI‘HIE% o(I:g/IC}’CIB@IiYI g aé@I/lymal ywﬂgg‘#tm gipnonyl and

ot hi enyl, indolyl, benzothiazolyl, benzotriazolyl,
Cyd(gﬁg% soxazol yI benzi sot hi azol yl, i ndazol yl,

I NUOYdlFalleenll” ik § GlRI0E 'érrﬁig)dontaﬁiﬂlhg'lﬁ@@d?w double bonds. Examples
I m dazopyri di nyl and pyrazol opyridinyl. Preferably

of “@5@9@%1\’:6}15’1”@6 explongptenyl, aycdeheseyl andjeycieticxadiene and examples of

T AR AT S TR
prhIéyd othéri¥igbaxpetivibd aﬂ?l” iP¥onbEyd1i0 ¥} blcgéiﬁ‘:”m&&;ﬂ’és of “aryl”

"monocyclic heteroaryl®™ are pyridyl, imdazolyl
therefgre iinglalerppenyl (memmmle opponedyglic anylrand okghthylt(hn exaphple of
bicyd xazci yl, isoxazolyl and pyrazinyl. Exanples of
Y a@{/ lic heteroaryl™ are quinolinyl, quinazolinyl,
Ci BRhp1EWof, “alBNC] fptym ﬁ%@h%h ph@ﬁ}f]éth?l‘ HaA@hlnethyl an
benzofuranyl,” benzot hi enyl,” i'nd benzot hi azy
naphtlﬂé’lﬁzl@tlrl azol yI 25 benzi soxazol yI benzi sot hi azoI yl,

f I |,
| BaS b r e k8 g Peprpc opPliseRt gl i
I I
Sl o o e Pt b LA Lo I Pt

sulphair er pjigenl yhenst dwig niprpgerden saiphjat mappe lomddsedy Extimples of heteroaryl

are Y BIRao l Koo W TBRgRTS thigl Brolsh dyradotyt
thlazélalle aoﬂaio‘lyﬁéé’ﬁIa#I)Bz‘i 2IZl ﬁ)gﬂﬁ@ﬁlﬁhyﬂo tlIBﬁEmgdazolyl benzofuranyl,

terocy cl SatU t ed UnS turat
benZ(pthIeny]aiﬂdylytdieuz@hmdolyhﬂ»anmjmdzob/l drenzibo:cayolyl,benzivgthiazolyl,

1ndaz&}$rl,clﬁ 12%235] e1r uIEI%EI q%\Baé(g g%ﬂi%gépgﬁ%ir}y% aﬁl(ti Syrlrr%zcﬁgpyﬁdinyl.
t
PrefePéETyI R85 Qgﬁg 1ml%lﬁztﬂ§/lo n@ﬁrﬁdé@ﬂ {inhg [ S@h 5y,

sul’phur of o
thiazelyk okdzobd and soxmuhﬂo Mare pmfenablg @ptekoanyasl pyntvt}ehﬁu&azalyl and

n_optionally be replaced by a
pyrimigigyl. vﬁ%@wﬁ’%ﬁrﬂ?ewngw@aeé Y1 SR s s palHlg rinidinyl,

thlen?of) ﬂn %_52 %)l dgh%%ol OXI 21(, (i)sg&(hﬂf@IaIﬁI p%g]ﬂ]!yﬁ B difples of

“bicyolid hemahﬂyy aegsinblingl pgityzotiagl sthnolfngt, pytidoimmEtiimolyld or
is optionally substituted by one or

benmﬁ%ﬁ?%m%af& %}2“ 31, benzgitiensih ingalYe berzaihiazelyls barketrizes !yl

benz1s$¥&%§l§§i%%1?%§§}?lg%la mdﬁg&#’ld I%Ilzmgéﬁgﬁéﬁgo rgﬂl &IIlHaIQohnyl

1rmddklop3mzm}n |apd3pmzasiypyndinw‘m Pradetavéxatiples B WﬁérﬁBl iB¥éteroaryl are those
oxetanyl, norpholinyl,

etl din
examp PhBY II’Gl@%ﬁﬁ?ﬁIWol i nyI t et rahydr oqui nol i nyl ,

t etr gII) 5t uérIé\%?/IIII C]fqg&dl Jgg Pﬁ‘nLIl_II alg%Irh?P ISIInIiylethyl pyrimidinylethyl,

pynnﬁdﬁyl@tdml pytimidiByldigk @ity bl fyliiﬂ@bﬁ 1&ncﬂa@olylbutyl quinolinylpropyl,
i, met hylenedloxyphenyl Preterred val ues are
1,3 4‘31“%0&111?%’93)’ SnS XAt | t et r ahydr of ur an- 2-

“Heterocyclyl” is a saturated, unsaturated or partially saturated, monocyclic or

bicyclic ring (unless otherwise stated) containing 4 to 12 atoms of which 1, 2, 3 or 4 ring
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yl, 2,5-di oxi m dazol i di nyl,
2, 2-di net hyl - 1, 3-di oxol an- 2-yl and
w@2eb4met7by| enedi oxyphenyl. O her val ues are PCT/GB2003/003914
pyri doi m dazol yl, benzi m dazolyl, benzofuranyl,
benzot hi enyl, indolyl, benzZdthi azol yl,
benzotriazol yl, benzisoxazolyl ben2|soth|azolyl,
atoms arkachoket] frommétedger) suyphur ok sgtgeﬂz\olﬁiun ?/J unless otherw1$e specified, be
qui nazol i nyl, i m dazopyridinyl, pyrazo ogyrl di nX
carbqwé}lﬁrﬁgqn 11@5d,tvg1qredﬁ9d& Ugrﬁgp pfﬁéoptlonally ¢ replaced by a -C(O)-; and

wherb ?ﬁlfe@? Xtﬁfeﬁ ko ﬁlg lébﬁ]t%rg l?ln%rhgtrr%g%ﬁ' J4a! Plaﬁ}yalt?m %(gﬂlpdngﬁy 8tidised to
formI%haNeﬁmﬂaoombmde@gy la, nﬂg-—FIﬂH hgld)plidﬁ@lly dib@t‘iﬂuted by acetyl, formyl, methyl

N-forrTyI pi perazin N- nmesyl pi per azi ny
or mesyheBHl gaHngs ﬁmonaﬁy ﬂ&swt@dylpy ONEAStIRIE h9140 Fareplasypnd suitable

valué%%?ﬂ%:l Hehﬂyh%%xgéf ?}g.y Ln'e pléeq'}éfn%ﬁ y]g-ragétl}]lfplpe}{ldinyl N-methylpiperidinyl, N-

oxI'm
formylpZrei ARl Wyimelylﬁrpéta@if@l &ﬂﬁioplﬂéﬁl'ﬂ%ﬂ Q¥peRdzinyA] &zﬁéﬁhl*n?l oxetanyl,
et erocyclyl are pyridoimdazoly ben2| m dazol y
morphelipdf tg‘,trglpwtrms s gqﬁgphydrgqumq]@aml yndohnyl pyranyl d1hydro 2H-
e Z e 0
pyra gﬁét?s Zéy -CP 0)9 }m fd1¥1y- %%—(ﬁ] ﬁp{i}?%-chgxélanyl and 3,4-
dlmett@mealz)@wﬂeawpmfawdmws Iaﬂ-y3 A-diHides g%&dndM?Y'tetrah drofuran-2-
pyrazol opyri din i ndol i nyl , tetrah roqui nolin

yl, 2 6@@)@14‘9@2@11@gﬂu¥ acﬂlmﬂt_;}wl 1;3gcbpmjm—21w and 3,4- methylenedloxyphenyl

Otne vl Py EfGn B R Bimi B eariragyl bregetbienyl, indoly,

benz&kﬁia@b@?%hh’dmﬁoﬁl d%%i’sbﬂdzﬂl/}]l beﬁi’ﬂ'sétﬁlah&i&f‘)fﬁdaz ! indolizinyl,
hol’i nyl . he term "hal 0" refers to fluoro,

1sobe®h¢fgramyl blnmmlmyh inisthaopyEdin mamiowﬁdmshhrldmhwl and

tetra}}ygfﬁﬂu&?goxy ﬁ{ﬂlilsg)glug]?) 1?1%%%/%15 E&@Xy’l ﬁ z]%ﬁﬁlgg Pﬁ@onocyclic

|
heterSéS%[S}T ;%1%%})&;1}%1%—3&&2?}%&)6835&1 @%e&e}irygﬂgﬁégﬁfnylpﬁ rfBbfh}qTﬁfJerazmyl

N-me@mlrmmmm@ Imndpqmmzquﬂl@lp@rahnyi agetidingly dxcttalwlrmoqjholmyl pyranyl,

L R N AT N W CT R

blcyc|ﬁ€ th@fe?oc%l?}‘ﬁe *ﬁ?h&lﬁn@da'%fy? r&nﬁhﬁ&'ﬁz%[yl gfgﬁ%u&}}_l%labeﬂ%}hwnyl

rrp esS i'ncl ude -
mdolgnodmmamw%ﬁ/zmamsv @a&gmﬂel%béﬂﬂm&@mﬁl inylhiolyls

. . C .4 Kyl bsiit ut by ,
indoliziaj}{<Qbenofita §p%%§a23%$ﬂ;@gmevﬁ@§ﬂ? ﬁna%ﬁ?@tmyl indolinyl,

tetraHyGHcfuPrR)‘h‘ﬂg?Feﬂ%ﬁc}r&s&ﬂh%lgﬁg py(%me% ?%ﬁfe'ﬂg%%r%edﬁ)xyphenyl and

br onmopr op uor ol sop

3,4- nBtl@r}q:nedmxgphéhyhl @i phal dftsyﬂufatedwhﬂtmdeycm are papamdihyispynfohdmyl
Cl_4al kyl" and 1-chl oropentyl , 3-chl oropentyl and

andl%orp}f“ﬁ&’ryghexyl 5 Exanpl es of "hydroxyCl_4al kyl "

h r t 2-
h?gﬁg’ﬁ%t %ﬂ? Oﬁ%égf&gy‘%%#ﬁ%%% %%18 angr%dfyi sopropyl and
4- Ergaa’hphesydflj‘()ﬂjalk@ya apd €Cpfalkdzd” ﬁﬁlﬂﬁékﬂéﬁio;é@bﬂh}bky, propoxy and

) i ncl ude net hoxynet hyl, et hoxymet hyI net hoxl3(/
1soprmxp(o)@(ﬁ;n@59 jof 5 waﬂww Ine examples of “Cj.salkoxy’ and additionally

tvi ﬁ&é I | s a Cl_4al koxyCl_4al kyl
pett ygﬁu aﬁé@) ghé&d@ ""Aal koxy by 10 one or nore
haI 0. Estmpbakyldis dlkvllcofthirded axasCinedalkian dtommnt heeing at least
- (chl oromet hoxy) et hyl , 2-

‘one carbon atom replaced by a hetero group independently selected from N, O, S, SO, SO, (a

hetero group being a hetero atom or group of atoms). Examples include -CH,OCHj3;, -CH,SH
and —OC,Hs.



10

15

20

25

30

fl uor oet hoxynet hyl, trifl uoronethoxynethyl,

2- (4-bronobut oxy) et hyl and 2-(2- iodoethoxy)ethyl.
waEx@aptest of "carboxyCl_4al kyl " incl ude car boxpeeGBg003/003914

2-carboxyet hyl and 2- carboxspropyl. 15 Heterocyclic

rings are rings containing 45-2 or 3 ring atons

seI ected fromnitrogen, oxygen and sul phur.

H&Eﬁbcpya@kyl’c 1s5a CoalkynBiahp settitute g oy & IﬂMéfh@lol dHxatiples of
perazi nyl, honopi peri di

“halralby P TR TR O ORI, 1Ty phlogprthyl, 2-

brom%ﬁfci Plll ermggglﬁgﬁ g@&%?c!hh%gﬁlg&lg C]%xcalmprft% fe‘ﬁ%loéll Qﬁl?yl include the
exanﬁﬂé‘é&ifb‘ﬁﬁlﬁdfl ARl astdli Ehl@ftqiehfyyl B2 &1 b1dbenty 1 and@- 1@@81}%;@15

of saturated 3- to 7-nenbered ring soglmml

c oRtamplehef “hydroxyChelled viackde hydionpaet al édwémwam RiH,

S02 I I
hyaekyetyb e e B R RE op R SRS e,
t eEadiysiobp r‘@mamyccplanéymyﬁk&may hﬁ%hox@s@mgm RethdRymethyl,
saturated 5- to 7-nenbered rings optionally containing

methgxypéh)érmaﬁ@mgpm e8d propexyhudylf r om NH, 0, S, SO or S

B I T A R M p—

one df\viﬁcﬁr@ hamt 'E%d&ﬁ{plé‘slb@Sﬁdlé@leﬁllé)x%ﬁa@lty?’sﬁﬁhfdé qf(bhl@ﬁﬁn&ﬁoxy)ethyl 2-

nore" groups Or substituents’it to be under st ood
ﬂuoroﬁlaoxstrmthyldefﬂunmme@homynmthydie%(4abﬂon31bbwly16tle'h tsd B€2ng
fromone of the specified groups or the
10d°e§€ S‘%}'Pﬂents bei ng chosen fromtwo or more of the

s pE)@dIﬁgél@ﬁoigrcﬁl%ﬁycl Bl ehabhy carBB8 nXthyT0s- @arb&%%ﬂ%rl and 2-

his“is particularly the case vvhen
Carbcgfrypl;qpybr 30 substituent is hal o "One or nore"

0 _nea or 2 ound rese n ntlon
Dttt B draiiigs CORBTMRGIT of O bBBReRs Sere %\éqogl nitrogen,
Ve b
e T CRs R S Pt %?ues Byroldinyl. pigpiginyl.
piperBzinR3 hoRdpipBbdinRohorxpipdraZngln thikkhArphoknyd s thiapyiranyd and
A be use reapoprlate Wi t h y of

morpfiﬂﬁnﬁdef ﬁlﬁiemce/ﬁ% 81?3 & FBEtIITe e She eramples pt - héterocyclic 5
to 7-1ABMBER G %d@&ﬁkﬁwﬁ Q%Hnﬁffi the invention z is NR8. In

one aspect o e inventiron nis 1. |In another aspect
n Exanipled of satueated petot7-mémbéred ringe opticmal W\ orgtai@pR2or 3 eteroatom
rther aspect W.is bonci I n_one aspect of the

f
groupksplssied dione NI @ S. PR GBS udg pelaprepyl<cyglohpxang fyclopentane,
RS I et e

saturiitsd 6ptd Daiibyresluhigt bptidradly byntaintngod heteroatogt ropss selected from
endently selected fromnitro, trifluoronet hyI

NH, O gf f@@?é@em&w cyplghexane;cygloprasane; giperiging) pyyrolidine,
terah§&tTitah a4l §rahydropyran.

Where optional substituents are chosen from “one of more” groups or substituents it is

to be understood that this definition includes all substituents being chosen from one of the
specified groups or the substituents being chosen from two or more of the specified groups.
Preferably “one or more” means “1, 2 or 3” and this is particularly the case when the group or
substituent is halo. “One or more” may also mean “1 or 2”.

Compounds of the present invention have been named with the aid of computer

software (ACD/Name version 5.09).
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by one or nore hal o), C2_4al kynyl, heteroaryl, -OR9,

cyano, -NROR10, -CONROR10 and -NROCOR10; or Bis
w@2dmbqenyl or C2_4al kynyl optionally substitRCEGBRYN3/003914

Cl_4al kyl, C3_6cycl oal kyl or heterocyclyl. In another

aspect B is a group selectedﬁfron1b|cycllc aryl or 15

bi cyclic heteroaryl where each group is optionally

substituted by one or nore groups |ndependently

selected fromnitro, trifluqronet,

© PEfRTSHOER OG- R o 15 Kl aRIe 1o K 57 reshBf] e as follows. Such

Value% Li{fayr %éa%? %f@é@ﬁ%ﬁéyﬁf Nggt:w_.@be d%% %Lﬂa or d:mbodlments

definellRSEER10; or B is C2_4al kenyl or C2_4al kynyl
optional |y substituted by €1 4alkyl, C3_6cycloal kyl
orlnméﬁm@f?llem‘[qﬂ?ﬂ%éﬂm aspect Bis phenyl ,
n V, [ i nyl,
i ﬁﬁg&% as?ecmgf fhg¥1\§an?18n ﬁ?‘%ﬁf‘ % darl% lﬁer 5%%&% ﬂ?)

2, di‘iétablydceﬁﬁtﬂlle@%mhﬁﬁlw is (ﬁ{lzkz uﬁea HRA 860X WIIR @hshd.
1, 6-naphthyridinyl, thienopyrim dinyl,

ylimqm@.aﬁmazﬁthyunvenbem pisi® daarother aspeniz & Lir any | |
enzothla ol ben rlazo

benzot hi en |,
DA LS bt RSN A kRSl
heterb@}@g,‘l |v¢lie[’é’éach'g$&ﬁﬁ@ opfistagh )llllbstlﬁiﬂéd@?@ﬁd dWthere %roups independently
azopyridinyl, pyrazol opyridinyl, indolin

SeleCtEétfrcanydrco @fnﬁlwpmnt,hwl tmfétqmmythmy, dolp. Cmiﬂkﬂ;(bptmabj’ substituted

by ors 8 it iRy kST, SRRy By S sl R Thne
~-NRICOR°uer B it hydlkenkT by gﬁlkgﬁ@ﬁb@ﬁ&ﬂallyrb@bﬁltut@ébfr@ kkyl,

(optlonally substitute one or ‘nore fluofo
Cs.scpdaalkylyoryhietereaycht.obr another @gqt B:y;aa(group Nﬂzgmd)from bicyclic aryl or

th |
bieycl By g gt Byt ey suypfiecd by B Shraire o
indepBnddrilyRBRBYH frdi‘l@ﬁft‘ltohﬁiﬂuoﬁ}fﬁétﬁiﬁll srif RiESHAth&RY), halo, C;4alkyl
i soqui nol inyl, thieno[2,3-b]pyridyl, thieno[3 2 5h

(optlmjalﬂyrsubgtituteqbgonaptmhgcrhath);@j 4,a1kyny1 heteroaryl OR , Cyano, NR9R10

ORGP, B e e QUONE e by

CisalkBi, @}%Ey%lc?ﬁlﬁ%w hbt@}dé&ﬂyll H{V'Hﬁétﬁere‘féﬁ&t B 1@;%&&1%1? f}{l}hﬂhyl, pyridyl,

substituted by one of hore groups inde
quindialyk ¢togdinfotioph, thlctlfolpwd}dnh&lnyphthy&ﬂlﬁﬁm%Qﬁ@tﬁfﬂ&nedloxyphenyl, 3.4-

PCT/ (B 17 trifluoronmefhox fluor.o,
methxlﬁv%ﬂwwg%ﬁols r?@PIHWH indy %eaﬁwnm@w’@mdowéa@lyl
benzﬁﬁ&ﬁz%ﬁ}l d@enzoﬁ&ﬁ@l’ |H&F5foth1b1%q 959 %Hzotﬂ?ﬁcﬁﬁx YenZBtdaz Sy,

pyrrolidinyl carbony ropy ar bano
benzqsq)razo]yil dJengalthh}cazg]gt |mﬂangllyl indodixayb| Iydabenpyﬁuam(yl yiuinazolinyl,

1mlda|6§;np)? Pﬁra@ aZ o ,| 1}1& 1%5{{0 %@y%b%ﬁeﬁ%{l 1j t}¢trahyd901soqu1nohnyl
or 1so§r&tﬁﬁ’ﬁl f Wh%ﬁ: Q¥ 'ige ﬂﬁélnalgf suﬁgtpﬁieg b|r¥g>n yF Hokd g:lroiuﬁ_ ﬁlﬁggfe?\lhently

'S qU|no I n-4-y qui n
select&dlfmrm;dtlrma];ﬂﬂdwd)metﬁyl trt‘ftdtbydlmlhmql halop€y lalkyl (optlonally substituted
6- met hyl qui oI|n msthllgsoqumollg]l@ 9m10
by ong RS FilpRo ,n(g,{@kgnylbglwpgrdy DB Syhor N XCONRR™ and
_NR?OES ﬂ%r:]ﬁ hd \gﬂﬂ htﬁwﬁ%&%ﬁbﬂ% y Sél}‘)stltuted by Ci.4alkyl. In another aspect B

is phdinyl ﬁﬂaphthyhpyﬂnwqummmyn 1%qy1lnohﬂyleﬂ1tannyz BBipeidyh thend[3,2-
b]PYfiPéfg Hyé) E&YYFCLHYl %sﬁ-mezhxlf@teﬁgﬂxmhwb Geft-msthylpngdipkyphenyl, 1,6-

napht:ﬁ Hﬁl‘h?% 'ltJIIh n@b%ﬂn% ij?l}f%lf)r?o? %nélggmy where each is optionally

subst?utbd Biy wat byhpyer Zoups ﬂd&ﬂend&tl&-sd]emeﬂ lﬂmhpﬂﬂmybfomethyl
2, 5-di fl uorophenyl, 2,6-difluoro-3-nethyl phenyl,
2-chl oro- 6- fluorophenyl 5-fl uoro- 2-
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met hyl phenyl , 2, 6-di fl uorophenyl, 2,6-di chorophenyl,
3, 5-di net hyl phenyl, 2, 3- net hyl enedi oxyphenyl ,
w@2eb4mt7by | enedi oxyphenyl , 5-fl uoro-2- et hyl pyPCHGBR003/003914
1- met hyl quinolinyl, 7- chIoroqurnoIrn 4-yl,
8-chl oroqui nolin-4-yl, 3-chtdro-5 15
trifluoronethyl pyrid- 2 yl, 3,5-dichloropyrid-2-yl,
trifludraidths:oq fluoel, chlod, Mi‘qm(ﬁtﬂi&lﬁﬁ,}dhdﬂib@l&{tﬂyr@d cyano acetamldo
8E yrimdin-4-yl, 7-nmethylthieno[3 } rimdin-4-y
Propgloky, i apsRpIL ek mﬁ"ﬂmyr nitrg, pyryoliging h@@v mroyylcarbamoyl

Pyrr% dzﬁf};l Zﬁp%%rgﬁ dlk&aéﬂﬁ)i lpy%zﬁﬂf é%]?c@g%lggg]o%io | o%ﬂ'opyl py¥rn11d1ny1

and pyricyl; Of B-ib vfnlyUOKf anmrn )ﬁbt.lorﬁll? yistitutdd] BPmeth§Nye ethyl. In a further
prop-1-ynyl or but-l-ynyl. In another aspect of the

aspertrﬁ/@rqmr@hné Vs H%Phgﬁlil}éu%ﬂ@&}ymmdmf‘r whdcuethpinpphthyl, 7-
e UG P B BEREbAR oA BRR B R e 7E eBfi enor2 o

b]pyﬁdﬂ”-ﬁ@ﬂ@ﬁfﬁiéﬁ@m biipkiayR Q-ﬂl&ﬁ’?ﬂalzglhé{ﬁhthytrml@lfyt her
aspect Bis aryl, heteroaryl
triflugpamesidauipolintd <i.i 2-ethweylgyineli-4-yb - cchlor4>q¢lln91m 5+§r1 7-fluoro-2-

mett GRS R aR e R BobodBrelir By Pambyiolimaliyrl v, S-uoro-2-

meth§lq5nﬂ>hfll4uﬁr@5ttﬁﬁ%{hyﬁf ridLRp; QSydethl}]dﬁnam- FH t2h_331fhmethy1phenyl
aspect of the invention B is 2-met ui noli'n-4-

2,5- @ﬂlslr@@hqrevlhy'}ﬁphﬂnqﬂo bmemyﬂﬁpllzﬁyleﬂhlpthffymrmphenylL 5- ﬂunro 2-

e LS B Pl AR S R

methk%néﬂi&fﬁﬁ@ﬁ&l 0B 40REdRY] ened18xﬁiﬂ@nﬁsﬁﬁﬁéroof n{eﬂﬁflr?ﬁ}(ﬁfrﬂﬁl IQn

Rydr ogen or nethyl. Tn one aspect of
methylquisotinyn7-RBlorequinalinodrsh 8- cﬂukirhq/dmolﬁt h—yyl,,3 q;jrlrmpyﬂ or
hen ect, ydr [ . .
i S S S BRSPS, b Snt o S T enot2 -

dipyldin U8, TRERBANRNOE lifhy mﬁéﬁﬂ A1ey.q1 aro%uﬁroﬁlﬁ%ﬁsiaf orm

met hyl’t hi onof phol'i ne, prperr ne, pyrrolidine,
ﬂuorpqumlmz4-lyb ,2-mcmhykqhmoihn€1 ylcW:hl«);:(emrm‘(bquulnoljl@—ﬂébﬂ,ek&Imphthyridin-

91, L SR o et - ROPRRY BN BFoPrk PR Bropt-ymyl or

" but-13364. hﬁrranaﬁiéﬁﬁst e&ﬁof'tﬁe 1nl3/¥1§jr gor%}hﬂu pyr@&f)ﬁgﬁa qglﬁnotliﬁgl, pyridyl

invention R3 n toget

and phepyl pdmredaanh grouprig ppiaoltaﬁy mlh;yrdjtﬂf by arre ¢rimereaiethyl, trifluoromethyl,
tetr ran rin other aspect R3 and R4

tnﬂu?@gg{ 81; ﬁpzéazg&l T gp p rﬂ@r RSRSEL %lls aryl, heteroaryl or C;.4alkynyl

opt1ohﬁi S%Bé/tﬁﬁféd%lii"lﬁ)ﬂ' S afkS1. ﬁl%@ﬂﬂ%y{%ﬁ@ﬁ(ﬁ isof mgl]lg lguinolip-4-yl, 2.5-

ention R57i s hydrogen or net n one as

‘dlmetliylphemlehﬁrdnnetﬁglpgnd-% plegel, BSrdifiiotophdis] caprlops1-AtydIE: a

to which the are attached form a piperidine ring

furtherspeshal thy Rt Bis euneshylawinaln-4-ylr2, %rbw@h@nyépr 2he
cimel AN, b R0 21 ZRER ok y 02 23055 en.
f riawn€aspeed dfithe inveRiotcR tis dgdidoyén ommnythyl. het er oar yI or

" e S P 50501 ST, Surst e by
In one aspect of the invention R? is hydrogen, methyl, ethyl, propyl or phenyl. In
another aspect R? is hydrogen or methyl.
In one aspect of the invention R' and R? together with the carbon atoms to which they
are attached form a 2,2-dimethylthiomorpholine, piperidine, pyrrolidine, piperazine,

morpholine, cyclopentane or cyclohexane ring.
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het erocyclyl, aryl and heteroaryl; and wherein the

group fromwhich R7 may be selected is optionally
w@aiwsne47et ed on the group and/or on its opti oneCT/GB2003/003914

substituent by one or nore substituents independently

sel ected from hal o, cyano, €-4al kyl, -COCl_3al kyl,

-S02C1_3al kyl, 15 -OR21, -NR21R22, -CO2R21,

of INB2AERARR R m@dx&@hﬂaz HR8AA. Thare¥ Aggect R* is
aspect R7 is hydrogen or a group selected from
hydr@ﬁemm kyl, aryi Cl_4al kyl, heteroaryl C1_4al kyI

o RS E F51 e ) B DB BRI AR, Y biperiain
3 4
o S 0 e G S, Ui BRI € s

fomwxmlwmaramtrwdtwaﬂfpgmm a group sel ected from

Cl.4al k t et r ahydg,ef tetra ropyr an,

oy T Ic; %Péﬁf/f’ thﬁﬂ'bvézp%‘?ﬁ/ Sﬂyﬁ&’%‘?ﬁf’ H’S%ﬂ pgptl onal |y

S Ulisdrietadhetofie Tcidbn REBAVRS td@@ﬂh@lo%'ﬁh t}f‘et dA90h athh¥ QY \9hlch they
-COCL_3al kyl or -SQ2C1_3al kyl. In a further aspect

are aﬁ&C@éT@m apiptridine hipg ngmllymebﬂwtgid by lethyl.pr opyl ,
pr Io o , tert-butyl |sobutyl,
ﬁ%’f’&}gﬁ& ﬂ’%//‘g‘ %‘? B‘xiﬁg}y gen gt Wﬁ’ﬁ'ﬁxypr opyl ,
an]nrtsamts t of RNy dRJ}% %%@%
3- et hyl eng ytl © lr%%gﬂ&?et %Sy}} gﬁ% %g%hg%{;ted ¢ 5a§]§y1

Cs. 7°W¢19®1ﬂ<®1|@ heyh hieterdayyl,or mhemdyphybwidch gmuphk optmqmﬁwhlmtmnvdi by

e oL SPRSLL Og BHBSLAEL b LTt e e

optioR}Ily mbGﬁtﬂte% dﬁl tRe ?ﬂ@up aHWoir Bh ijth Bpt 1c§1al/%@>§f_ﬁgl¥ﬁti baf e, qr more

pyrlm di n- 2- UOI‘Op r-m
Slletlltﬂf«m&Kmlbpmdy]htb{' SE}tf}Cth fl‘(liTl'l diak)ot:yand ®1| 4}3111}’1/' COC] 3a1kyl SOzCl 3alkyl,

on, ir . O OB eSS O o

p’y r
aspe&ﬁq'lghﬁﬁy e Iﬂ%’r?ugééLéc%dAfréfh @?Eeﬁyyl’ argit;! 4911(;71' KLt‘éﬁ)tapﬂbi alkyl,

pi peri d| n-4
heterMXcWhWMrabﬁthéma@h thiettiravyélyyind Cs.scycloalkyl which group is

optiog%li;% %t ot ﬁy?é?x?ﬁob%”ﬂl P RS6 B NRAR2 _coc, alkyl and
o TS S B
tetrahydtdfomyntelrﬂwldropyeinh oyyetidinyl, Iapehd}hﬁ%ﬁd mdrpli\dﬂﬁ@ opt1onally

é/ 024721 PCT/ GB2003/ 003914 henyl am nonet hy
Substltﬂte f¥ mpdiyd gth %7mp@0§1éleél&><§dfmqr@,n9§f}an hor épﬁawwl Ina

oS i AP 1 b

butylhzydtilﬂ))tylmsbllimyl 1ihydiontiathylop-hgtierydthyll &h?ﬂl@xﬁﬁﬂ@gﬁﬂ; alﬂfnomethyl, 2-
the invention R3 and R7 to%ather wth the carbon atons

cyanqehyhrphenyl iyl Seaesd. Tetyienad ighenziethyl, dreterpahenytaing, 4-

o BRI S N5 S RGBT AT BRI i1

ylmeﬂhyl @Flﬂeth}%lp@etazm‘ liylwlyl,rm&@hbl(ﬂilél%rbﬁylhp’}dﬁﬁﬂﬁﬂzgﬁlethyl pyrimidin-
In one aspect of the invention R10
2- Ylpfﬂw]f @g@mdw 2rdewyl, S-flupgopymingdia- %ylpmptyl cblfnldaﬁel 11ylmmylonndaz01-

1- ylbﬁ%lg rlb g%ﬁ?atozpwln%?@l : Bgncﬁﬁﬁeggrba%}tm};lp en Ye%rahy(?rn~ pyrianyl
tetrahydro-2H-pyranylmethyl, pyrid-2-ylmethyl, pyrid-4-ylmethyl, pyrid-3-ylmethyl,
piperidin-4-ylmethyl, N-(methylcarbonyl)piperidin-4-yl, N-(terz-butoxycarbonyl)piperidin-4-
yl, benzyloxyethyl, N-(tert-butoxycarbonyl)piperidin-4-ylmethyl, (3,4,4-trimethyl-2,5-
dioximidazolidin-1-yl)methyl, methoxymethyl, methoxyethyl and N-benzoyl-N-
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In one aspect of the invention R13 is hydrogen or
met hyl . I n one aspect of the invention R14 is
whyanozerr - NR23R24 or Cl_4al kyl (optionally PCT/GB2003/003914
substituted by halo, -OR23 and -NR23R24. In one aspect
R14 is hydrogen, nethyl or d%no. 15 In one aspect of
the invention RL6 is hydrogen or nethyl. In one aspect
phenglantiftenéthyle h banasdpdct R'ss s@teeat RmiHyaroghh, W alkyk hbRR 4alkyl,
met hyl or methoxy. In one aspect of the invention R19
hydrey Cy ki1 sk @o e erlyl ol € 60 #epFher asngpt Rig hydrogen, methyl,

4. the group is optionally

hydrg{t}%ﬂé%%ﬁ?é}gﬁgf\pﬂg‘%@}' I n another aspect R19 is a group

s elnegicespdct ofthattveition RhgkyR’ @g&h@ﬁ@ﬁh{ theWafoR didifs to which they

grou% is optiopally substituted by 20 chloro. In one
are e chadapd; (ERR Dnigrm 4 pipenidings pwealidityl tfiperazineert morpholine
ring R18 is hydrogen or a group selected from Cl_6al kyl ,

‘aryl and aryl C1_4al kyl which group is optionally

S UlaSonie tabipeR €l obtte Rakeftiod RE ﬁ'}@rﬂf«‘.?én.as pect R18 is

hydrogen or a group selgected from nmethyl, phenyl and
belope agprct of the tiypntien Bpisihydeigey or methsl.i t ut ed by

chiorqg. 25 1n one as fo .0 he invention R20 is
h%r"é‘%é“%%%"ﬂ%? HVF%ICFD%OHEL%%B@&OIJ?&@HE i nvention R21
| Snfondag@ienef tAeI¥htioER 144 meB3ENY! or benzyl. In
anot her ‘aspect R21 is hydrogen. In one aspect R22 is

hylairosg espechefi thy invertidnR " iphyshggenar nipemay| . | n anot her
aspect R22 | hydr.o or thyl. 30 ILn one aspect of
tﬁ[ﬁ OPR FEE %"ffh?&%e?%‘gﬁ%ﬂ%@gf’# Kol 1n ong

agnmb affect bané ﬁl‘(’@lﬁﬁdncmmﬁgﬂydﬁg%éﬁly gﬁ]@gﬁw’ &rcl!;@]&( Déﬁoggl)ﬁhlly

one aspect of t he |n\53ent| on a group s
substitnighbghaal QBT andrNRZRTE WOROBADRA72 hydrogen, methyl or amino.

PCT/ GB2003/ 003914 - 20 arylCl 4al kyl ich group is
oﬁi%ﬁ&fﬁ%(%ﬁg%{niv?‘m b)}glépéﬂ}genl%%%gher aspect R25

| 9n@n@hePeet of SR BEERDH KT !

whi ch gsr;ﬁoéu?ooi s opti %rlllaII(I 3&%&5&%&%&% %%I?Z%B%J)’/C@Efbéwg methoxy.

orfa oas psnett afithe meeitivnaR? iomgiRBP sélsctad frby C;.@&l4, aryl and

pr rred class of co und is of forrmula (1) whereip:.
arylChualglovipe e 35 OBHOTAE Rttt GOBHG, In sppiler esperdi s o

groupgsegé}%gkglbfrciig lrﬁeé(t:l%}g, fe?%l%‘dg rb)@/ zyfl ﬁglt@%lrtg% é@lp ésn%ptioiaﬂjl stbstifited by
chlorpietreoreaspeoy R S arethydach group is optional |y

In one aspect of the invention R'® is hydrogen or a group selected from Cy_galkyl, aryl
and arylC;_4alkyl which group is optionally substituted by halo. In another aspect R'® is
hydrogen or a group selected from methyl, phenyl and benzyl which group is optionally
substituted by chloro.

In one aspect of the invention R*® is hydrogen or methyl.

In one aspect of the invention R*! is hydrogen, methyl, ethyl, phenyl or benzyl. In
another aspect R*! is hydrogen.

In one aspect R* is hydrogen, methyl, ethyl, phenyl or benzyl. In another aspect R* is
hydrogen or methyl.

In one aspect of the invention R* s hydrogen or methyl.

In one aspect of the invention R** is hydrogen or methyl.

In one aspect of the invention R¥isa group selected from C;galkyl, aryl and
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substituted by one or nore groups independently
selected fromnitro, trifluoronethyl,
wa eiofiozoeonet hoxy, hal o, Cl_4al kyl (opti onal | yPCT/GB2003/003914
substituted by one or nore hal o), C2_4al kynyl, 15
heteroaryl, -OR9, cyano, -NR#R10, - CONROR1O and
-NROCOR10; or B is C2_4al kenyl or C2 4al kynyl
aryl@palikginahicy gsatpsit optidratly bybsGlutekbbkiydlo. marﬁﬂ)éﬁ} bgRbIRY 04 group
het erocyclyl. Rl and R2 are i ndependent | drogen or
Selecpeéitfrﬁ;p methyl, plgenﬁl),@dé)gwl hrgrpup @tqpylpnaléf @é@tﬁu@d by chloro. In

R12 R23 and R24 are
Onedgﬁ%%hhgﬁmnﬁ%ﬁ@?gﬁ met hyl; 20 R7 is hydrogen or
a group selected from Cl 6al kyl , C3_7cycloal kyl, aryl,
heteroaryl or heterocyclyl whi ch group is optronally
subrefersedelamofitompeardisioy formaa (1) aheraiwst er oaryl ; and

1 ygw?n group fromwhich R7 may be selected is
op igljﬁa ?@@ubstrtut ed on the group and/or on its

zisNRﬁi onal substituent by one or nore substituents
i ndependently selected from halo, cyano, Cl_4al kyl,
nis Qadel 3a| kyl, -S02Cl_3al kyl, -OR21, -NR21R22, COZR21,

Wlséidg Eﬁ -NR21CO2R22” and -CONR21R22; R8 is
oﬁéﬁ 4 i s hydrogen, -NR23R24 or Cl_4al kyl

Vlségf&lp@m%ﬂ[m@g@)stltut ed by halo, -OR 23 or _NR 23 R
;" and R21 and R22 are independent!|y hydrogen,

t181met iryl et hyl, phenyl or benzyl. 30 Another preferred

s G555 SR PR b SRR A ) S By

substZtetiRg onBios ARkrd grouW inﬁe@ﬁé@ﬁly@éle@te@%ﬁn nitrd, %fﬁlo%rﬁé’rﬁyl
of formula (A); B i's phenyl, naphthyl,

tnﬂuglgmmerﬂlwxy, l:q@lpn@i 4aﬂ<§yl1 (Opnsmqul substitnied bytone ennp;erhadky)L (s qalkynyl,

hetergérxl mmy? éthggl dp10 MI&XQ@ %&1% rﬂ’i%é is Cy4alkenyl or C,.

4a1kyh§r SHRsRNY éﬂbgﬁt'i%'d’by cﬂsrmgipt%ﬁgmlﬁyr or yazol yl,

enzofurany benzot hi'enyl ol yl benzot I'azol yl ,
R' andeRizase m@pcﬂdﬁhtly bysdrragemxambhyﬂl benzi sot hi azol yl ,

azolyl, indolizin SO enzofuran [, 10
lsbi‘b'&rr‘?&%ﬁ‘ﬁw et %E@?ﬁp‘%p:ha? yl, pyr azgl opyri di nyl,

R*, RP NRORP Ny 10, pt2eRPBLYGE?® gﬂé'lﬂ&! ﬁ‘déntl h >%e:n or meth

1;
t'et rahydr oi soqui nol'i nyl or |30|n mherg each is
R is bydiogerabt 3 goup seletted fdmis).satiel, 6. 7uymﬂcmlk3gran3nlpheteroaryl or

heter{w?y%f}ﬁ &Vg‘ﬂl(g]%f)ﬁbs v %%tgzﬁgr su&s‘lt{&tglfibgy ?1ete}()rcly}r‘:llyiJ y? ggé heteroaryl and
wherein the group from which R’ may be selected is optionally substituted on the group
and/or on its optional substituent by one or more substituents independently selected from
halo, cyano, Cy.4alkyl, -COCyalkyl, -SO,C;.3alkyl, ~-OR?!, -NR*'R?, -CO,R?!, -
NR*COR?, -NR?'CO,R* and -CONR*'R%;

R® is hydrogen;

R' is hydrogen, -NR*R* or C;4alkyl (optionally substituted by halo, -OR* or -NR?R?*);
and

R?! and R* are independently hydrogen, methyl, ethyl, phenyl or benzyl.

Another preferred class of compounds is of formula (1) wherein:

Y! and Y? are both O;
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(optionally substituted by one or nore fluoro),
C2_4al kynyl, heteroaryl, -OR9, cyano, -NRIORLO,

WO GOMNe9R2I0 and - NROCOR10; or B is vinyl or ethpemiGB2003/003914
optionally substituted by Cl.4alkyl; 15 Rl and R2 are
i ndependent | y hydrogen or m&lhyl ; R3, R4, R5, R6, RO,
R10, R12 and R13 are |ndependently hydrogen or methyl;

zisMRY R7 is hydrogen, Cl_4al kyl, hal oCl_4al kyl,

. hydroxyd _4al kyl , Cl1_4al koxyC1_4aI kyl or aryl; R8 is
nis hokogen; ~and Rl4 is hydrogen, nethyl or ami no. 20

%g h referred class of conmpounds is of fornmula (1)
Wis QIR %fa% @i and Y2 are both 0; zisNR8; nisOorl; 25

Vlsw@nmpﬁﬁﬂﬁﬂnﬂﬁog)bond Vis a group of formula (A); t
is 1; Bis aryl, heteroaryl or Cl_4al kynyl optionally

tis Isubst i t ut ed by hal o or Cl 4al kyl; Rl and R2 are

B s ISR RAFRRG! Hor NP RS KRR SRR R o gy,

2,3-tibthylendayek: ygﬁﬁﬁlil, ﬂ-nfb’ﬂi edloﬁ%ﬂféﬁ:ﬂl,_fﬂ @ldaphthyridinyl, th1enopynmld1ny1,
hydr oxyCl1_4al kyl , al kox 4al kyl or aryl. R8
pyrideyrgidazadyl; qummnglabﬁpm@ﬁnmlﬂmm@m&tsA@@Bsg,menzotmzolyl

benzta T, PEERAGEIE Srtop PR Gy Pl Sy ygan

quina?Rliay1Cinkidh£b fp@ndﬂllylZ p ﬁazBlBﬁyndlﬁ‘yl' 1%d911nﬂvtb§a}%/dﬂﬂﬁlﬁloh}{yl' S
or is 1;

a group of is a group

tetralgéllr@s,qq@moﬂmh@rasgmdolhei ovhoea gfch éanptimaaléy sub;mﬂuydd hytmme@r more

o R PR A R85 FBERC

(opt1&1{dll§r|sul§’§tf?1!ﬁ€& BY bne of fbfd HREOTEL IRy, 'Fl@le?oarﬁl—éﬁp kyhno, -NR°R?,
i onal | substltuted by ‘one or” nore

—com R‘a'aW”SNR "COR’eo0R “Wlnylmnﬂmonallmmwd by Ci.salkyl;
and%\lare 111de>penden{\I Rg%len or%get}?yll s C2_dal kenyl or C2_

R3, R4, R5, R6, R9, RIO, R'? and R are independently hydrogen or methyl; and
R’is hydrogen, Cj.salkyl, haloCy_salkyl, hydroxyCj.4alkyl, C;_salkoxyCi.4alkyl or aryl;
R%is hydrogen; and

R is hydrogen, methyl or amino.

Another preferred class of compounds is of formula (1) wherein:
Y! and Y? are both O;
z is NR;
nisOor1;
Wis CR'R?or a bond;
V is a group of formula (A);
tis 1;
B is aryl, heteroaryl or Cy.4alkynyl optionally substituted by halo or C;.salkyl;
R! and R? are independently hydrogen or methyl,;
R3, R4, R® , R6, R? and R® are independently hydrogen or methyl; and
R is hydrogen, C1.salkyl, haloCy_salkyl, hydroxyC_salkyl, Ci.4alkoxyCy.4alkyl or aryl.
R® is hydrogen; and
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4al kynyl optionally substituted by Cl_4al kyl,
C3_6cycl oal kyl or heterocyclyl; 15 R3, R4, R5 R6, R9,
WORI®4/0RT21 and R13 are independently hydr ogen opCTeBRO0B/003914

and R7 is hydrogen, Cl_4al kyl, hal oCl_4al kyl ,

hydroxyCl_4al kyl , Cl_4al koxy22i_4al kyl or aryl. R8s

hydr ogen; and R14 is hydrogen, nethyl or am no. 20
R”lf\ﬂ&&rb@h fh@gl £6r £fiinel ass of conpounds is of formula (1)

wher el n: and Y2 are both 0; zis NR8; nis 0; W

Is a bond; 25V|sagroupof formula (A); t is 1, B

is,aryl, hete [ or Cl.4al k I { onal |
o uh Bothes prifi OB or onsiodi o Pormpite) §Rsin,
Y! addeeRendand! y hydrogen or nethyl; R3, R4, R5, R6, R12
and R13 are independently hydrogen or rret hyl ; and 30
zis N®;i s hydr ogen, Cl1_4al kyl, hal oCl_4al kyl
1ydroxyCl_4al kyl, Ci1_A4al koxyC1_4aI kyl or aryl. R8 is

ni ydr ogen; and R14 i s hydrogen, nmethyl or am no. WO

'WIS%QQ,{J{&024721 PCT/ GB2003/ 003914 -23 | n anot her aspect

of the invention, preferred conpounds of the invention
Vis agwuany famela @), (R S)-5-(1-{
. 3-nmethyl -3-[4-(2-net hyl qui nol i n-4-yl net hoxy) phenyl ]-2-
tis 1oxopyrrol idin-1- 5 yl}ethyl)imdazolidine-2, 4-di one;

B is 4 Rlogh sdedted 1, het ] and het 1yl where tionall
is § Blogb selpdiad from agyl. heteroaryl and hteroye neeaoiayc group is optonally

substitatzdyhyronk iotlmord groypsiatieydndgntiy sdkzet ifhmeitd, diftlicooracthyl,
. 5-met hyl -5- ) )
tnﬂusrqmﬂmyﬂya @alé A plkyb{aptiopsl] Yn’%li’?tﬁut&d by qBe ﬁwyf‘plv?é% (Cp-aafleynyl,

hetergél?gl aggg[ Ngg et yl qU| no ﬁﬂ?ggpﬁkgi ﬁ’é;ﬁy enyimf}Q or G

4a1kyﬁyloopmpmﬂt}odubstutmeki Hyydnelkigly I(};Jﬁasychlm]zl«yl mdhemﬁoayodlyld i one
h |
Rg ' {ly l{ oﬁ% 82@ 'ﬁlgﬁ%ﬁ ¢ indspendemly hysiroges 0y meghlAnd 1- v

R B R i ety iy 2!
1s<h>ydﬂ)géﬁ @hddi n-1 -yl met hyl -5-
,.phenylimdazolidine-2, d| one; 15
R' ighydspgsms pethyl {’ISaIWé‘PhyI 3 [ 4- (2- et hyl qui nol i n-4-yl neth
oxy) phenyl ] - 2- oxopyrrolidin-1 -
Another preferred class of compounds is of formula (1) wherein:
Y' and Y are both O;
Z is NRS;
nis 0;
W is a bond;
V is a group of formula (A);
tis 1;
B is aryl, heteroaryl or C;_4alkynyl optionally substituted by halo or C;.4alkyl
R’ and R? are independently hydrogen or methyl;
R? R* R%, RS, R'* and R are independently hydrogen or methyl; and
R’ is hydrogen, Cy.4alkyl, haloC;.4alkyl, hydroxyC;.salkyl, Ci.4alkoxyC; 4alkyl or aryl.
R® is hydrogen; and

R™ is hydrogen, methyl or amino.
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yl met hyl }i m dazolidi ne-2, 4-dione; 5-[(3-{
4-1 (2, 5-di met hyl benzyl ) oxy] phenyl
w0 2@4mBt7hy | - 2- oxopyrrolidin-| - PCT/GB2003/003914
yl)met hyl ] i m dazol i di ne-2, 4-di one; 5-[(3-{
4-[(3,5-di fl uorobenzyl) oxypghenyl
}-3-net hyl - 2-oxopyrrolidin-1- 20
yl)met hyl ] i m dazol i di ne- 2, 4-di one; 5-({
3-[4-(but-2-yn-1-yl oxy)phenyl]-3-nethyl -2-oxopyrrolid
N lanYthed £k }Herﬁlcﬁhﬁohj stefeered cémpolinds ef the invention are any one
5- hydr oxynet hyl -
of: 3-nethyl-3-[4- (2 nethyl qui nol i n- 4-yl net hoxy) phenyl ] -2
R/S)- S_Eﬁﬁ?&gg%hl%-@-{2?%1h§élq{]ﬁltoﬂ¥ 4- élmethoxy)phenyl] -2-oxopyrrolidin-1-

‘one;

yl}ethg”})lhﬁéaz{)ﬁdlﬁléézﬁd&ih@et hyl benzyl)oxy] phenyl }- 3- met hyl - 2- o
opyrrolidin-1-yl)net

(R/S)- 5 Bhydthyti Bz G- mdﬂhmkgumo%mtﬁ blmg/thcg_y enyl]-2-oxopyrrolidin-1-
napht hyl met hox henyl ] - 2- oxopyrrolid

ﬂnﬁﬂn%bvgyvokﬁﬁ éﬂk%PW?gazorldlne- ¥)2 dlgnL and EY({ !

5-met}r:}r}-|%_['{/$91}eﬁgt-ﬁ:[ﬁ %2Jﬂibﬂtsndimhaﬁm@hﬁétnb@nyﬁdnya-mwmhumeu-

I')i m dazol i di ne- 30 2, 4-di one.
ylmet30si @26l @te-2ETdiGB2003/ 003914  -24 In another aspect

5-{3- atmqg g;[gts(sggtzpt &i%]@ﬁ-ﬁ_ﬁ@lﬁﬁ%l)gﬁp?e Iyﬁl[ﬁ)-gf )rrfoﬂfh
wnwﬂﬁﬁgh%%% %PEQh!&oﬂ@ tbhergal t or in vivo

e ester ereof wherei n Y1 _and Y2 are 9?f
5-[3- (%ezzylcscybmyarwnﬂmw@ Wuvm@ehn-lvwiméﬁhylﬂwlu igline-2,4-dione;

s-(3-meint o s tp eina A R bl ity s>
phenyf“n%@,a‘?@m@é%%ﬁéh% ' RR B (CRIZRI 0 0B ()1
-1sobﬁ165ﬂrw{3an{eﬁ1)y1 5-[#Q2mﬁt}wl(pﬁ)mlﬁc - #hehmethoxyphenyHer-axgnyaiolifin-1-

necessg&i Qnverting a conmpound of fornmula (1)
ylmethyltignie s’ ?e‘bﬁ*ﬁaand of formuila (1);

5-[(3-{4-[(2,5-dimethylbenzyl)oxy]phenyl}-3 -methyl-2-oxopyrrolidin-1-

yl)methyl]imidazolidine-2,4-dione;
5-[(3-{4-[(3,5-diﬂuorobenzyl)oxy]phenyl}—3—methy1-2-oxopyrrolidin-1-
yl)methyl]imidazolidine-2,4-dione;
5-({3—[4-(but—2-yn—1-yloxy)phenyl]—3-methyl—2—oxopyrrolidin-1-y1}methyl)imjdazolidine—2,4-
dione;

5-hydroxymethyl-5-{3-methyl-3-[4- (2-methyl-quinolin-4-ylmethoxy)phenyl]-2-oxo-
pyrrolidin-l-ylmethyl}-inﬁdazolidine-2,4—dione;
5—[(3—{4—[(2,5-dimethylbenzyl)oxy]phenyl}—3-methy1-2-0xopyrrolidin—1-y1)methy1]—5-
methylimidazolidine-2,4-dione;
5-({3-methyl-3-[4-(1-naphthylmethoxy)phenyl]-2-oxopyrrolidin- 1-yl }methyl)imidazolidine-
2,4-dione; and

5-({3-amino-3-[4-(1-naphthylmethoxy)phenyl] -2-oxopyrrolidin-1-yl }methyl)imidazolidine-
2.,4-dione.



i) renmoving any protecting groups; 10 iii) formng a
phar maceutically acceptable salt or in vivo

whyanotergebl e ester. The hydantoi n can be prepar/e#203/003914
a nunmber of nethods for exanple: a) The al dehyde or
ket one may be reacted w t h.2gomoni um car bonat e and
pot assi um cyani de in aqueous al cohol s using the

t hod of Bucherer f
an?g‘ﬁ asppet E‘} PR Y ‘hngﬁﬁ&géro(rﬁg{ap g(%tgssc%ﬁlg P& tir 2 £
compdeRA b Fdrafild @) b‘f‘@pﬁdtﬁﬁé&t&ﬁﬁlﬂmacﬂeptablh eslt ﬁuth\eJrhydr@mbbcﬁStef
w t h amoni ur@ car bonat e SNR 1950, 56, 403

thereofiheralm¥hgutb Y dare bethddez is hv%rpg@w hy Goan riseS)
n and .t It fHh
convedigaketeca B f %@E@L@t‘acgﬂéilnto@e&%%%%%
pot assi um cyanate followed by mneral acid (Chem Q
Rev, 1950, 56, 403). 20 A process for the ar ajtalﬂop,N/lLNH
of a ketope pr \al yde fof fyamenil a (2) B s
converting a\cg f ofermibng (3) [ et oMe n\_0
al dehydd of nul a "RRIZ R3 R4 RAGD \ N °
B— QORI O®s Rs O'R5 Rs BB‘C%@‘-%lé’Rls)t 0B

5 (CR12R13) i foidfi®@r mul @ (3) fornula (2) Schemiaz) WD
2004/ 024721 PCT/ GB2003/003914 -25 R X wherein Y is
an ester group such as - 868€ oal kyl; a ketal such as

0 wher e nd R' are Cl_|oal kyl; an al cohol group
andthg{j:?ﬁeralﬁne%%%%_t or an al kene group such as CR7=CH2.

i) con@émﬁ@seoﬁipb@m feshuds (hinvpnsihet tahpanteftortula (1);
|lustrates the reaction: R14 R3 Ra 0 Rl14 R R4 O N
ii) remumg\mymr@rcﬂlmrms \'nRR OR5 R OR5 R6

10  iif) fo’gmég ﬁé’ﬁ%ﬁﬁ% tlca?§6§ce r é%éﬁi"g "g‘?g%(ﬁoﬁgr é reagents to

The h?da%&ﬁﬁ QarkBé ﬁﬂé@&e@ by 8inumbbtibithethods fio emarﬂqy@tr | de in
| oromet hane at -78C under.  an argon at her e

a p ﬂ.‘@p aldehydedutkptiag may be reacted with ammonium car ona e and potassmm
cyanide in aqueous alcohols using the method of Bucherer and Bergs (Adv. Het. Chem., 1985,
38, 177).

15 b) The aldehyde or ketone could be first converted to the cyanohydrin and then further
reacted with ammonium carbonate (Chem. Rev, 1950, 56, 403).
c) The aldehyde or ketone could be converted to the alpha-amino nitrile and then either
reacted with ammonium carbonate or aqueous carbon dioxide or potassium cyanate followed
by mineral acid (Chem. Rev, 1950, 56, 403).

20 A process for the preparation of a ketone or aldehyde of formula (2) comprises

converting a compound of formula (3) into a ketone or aldehyde of formula (2):

R2 R4 - R R¢ o
N.
%’ W%m
Re 0 RS RS
B—(CR2R1)~0O B— (CR12R13){‘0
formula (3) formula (2)

Scheme 2
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b) when Y is a ketal so that schene 2 illustrates the
reactionn. R ~N R3 Ra O-RRla RB R4 OWnO N W- R7
WO2R8/0862t~ /| 0 RS R6 B-(CR12R13)t-0O B- (CRL2RIBEGB2@@3/003914

formula (3) fornmula (2) 10 Schene 2b a suitable
reagent is an aqueous acid.Xseg a mneral acid such as
hydrochloric acid) to hydrolyse the ketal to the diol
(Protective Goups in Oganic Synthesis; Theordara
G eene and Peter Wits, W/ley-InterSci enceﬁ(\ | owed
wherelVy ¢ SRLAB Mol §J&h%9dCB@CH‘?Jal§fi’ail€etﬂrs g um'—o "' where R’ and
tetraoxi de to generate the a ehyde s can be
arecmlnlua?lkylealn dicoles tdrgupt smch hsa—(t\ﬁﬂ%(ﬂﬂoomraaikdrﬁ gtesesichasd CR'=CH,.
or reacted with Gignard reagents or alkyl
2) ﬁﬁi Yris ap sstsrrgsaz?éo@ék%hﬁa?%ﬂ UEER PTG ER dan be

OXI dised to the kegonesgwi th an oxidisin

agent . gsCpe

when VY i sR&m \CCM[?TQ)LQQ so that schenk i
i|lustre eWea "CREKYR3 Ra 6) n R
N, W >/ ' NSWn RA R0 RE—R6-O"R5 - (GR12R13) fis- 1

B—(CHRRCRLZRL3)t' O fornul a (3)Bfacwfsgrq2)”" Schenme 2c¢c 20
suitabl e reagrE s are oxidi sing agents. djomwhen Y is
an al kene group so that S’ihe 2 illustrates the
reaction: WO 2004/ 024721 2003/ 003914 -26 Rla
suitablefeagentsie R geardeagenis 0 PPDRAE KeiRpes ¢ wolm@ylalm@n@r@ydnde in

dehlofph e Y e MR IR pley RS EsalpleT @ (2

b)  owhewlyyis aketad @@Ithamqheme Qdidiserate® $}m refatioat r aoxi de and

R3 R“ R3 R4

0 R7
Rs Rs—-———> RS R6

B—(CR12R13),~O B—— (CR12R3), -0

formula (3) formula (2)
Scheme 2b
a suitable reagent is an aqueous acid (eg a mineral acid such as hydrochloric acid) to hydrolyse
the ketal to the diol (Protective Groups in Organic Synthesis; Theordora Greene and Peter
Wauts, Wiley-InterScience), followed by treatment with sodium periodate or osmium
tetraoxide to generate the aldehyde. This can be converted directly to the hydantoin as
described above, or reacted with Grignard reagents or alkyl lithiums to prepare secondary

alcohols, which can be oxidised to the ketones with an oxidising agent.

c) when Y is an alcohol group so that scheme 2 illustrates the reaction:
R3 R4 R3 R4
%Fﬂ R7
RS RS RS Re
B—(CR2R13),~0 B— (CR12R13), -
formula (3) formula (2)
Scheme 2¢

suitable reagents are oxidising agents.

d) when Y is an alkene group so that scheme 2 illustrates the reaction:



rut henium cal al ysts with a suitable oxidant. 5 An
alternative to schene 2a, for the preparation of the
w@baalydel or ketone of fornula (2) from an esP€r/GBR003/003914
formula (3) is shown in Schenme 3 which conprises: R3
R4 R3R4 ORI4 O Rla NW J¢NWY-Wn"OR 30 Y\ n OH
Rs R ORs Rs (CR12R13)1-O B-(CR12R13)1-Q OB
formula (4) formulza (3) R RA R3 R4 O OR74 Réaps

N /-~/ ' FA\N N, \ R7 Rs ps | R%g 0
O -0 B | TIP/n CERI2R13) 1 f or po 5“~w r .
(5) Sc g) readtimtg the—ester of 8 (3) WstAw

B—(capns@ such as sodi um hydr oerder=pgt@assrum 10

hydr oxi de aémya@dassi um car bonate i n al cohabsuQs

aqueous al cohols at roomtenperature to 100C foll owed

by neutralisation with esghné?c%%c acid, to give an
suitabdefedgasts nolude kergénty fortpzonelpss, |sa@umlmr1@datd esfmifiorteudoxide and

O d| hl dr oxyl am ne hydrochl ori de
mthe’i}ﬁ‘)a‘é?ﬂa&%‘&%‘?asm E:ee %H 1 né condi ti ons or by
I @aCAIeRE tdsdhbmB RNk %%éim'eﬁi%n of %{ebﬁﬂehaﬁfl@ bf EQBIQ&T&fdf@rmula

and triethylamne in dichlormethane for

(2) frorn aoegser ¢fSprmtla (Domwhown in Schehd Soyhigld corhpieey; to gi ve
an am de of formula (5); and c) reacting the amgde of
formul a (5}‘14 pit h B Heduad ng agent such asg“

di i sobut y| aNunngj, ride or lithiu 'l oH
hydri de gi e an gh{8eof1r nul ) r eagd Reng
B_(}Q%;Rn),— ghar @ reagent's to g-vEr@&sled0 f of fornul a
. ormula (4)
formula (3)
R4 R Re O R™ Re R O
I\Lw n - N-w n “n-OMe
o RS RS RY (o] R R Mel
B—(CR"2R1%),—0 B—(CR*2R13),—0
formula (2) formula (5)
Scheme 3
a) reacting the ester of formula (3) with a base such as sodium hydroxide, potassium

hydroxide or potassium carbonate in alcohols or aqueous alcohols at room temperature to
100°C followed by neutralisation with e.g. acetic acid, to give an acid of formula (4);

b) reacting the acid of formula (4) with N, O-dimethlyhydroxylamine hydrochloride
under standard amide coupling conditions or by reacting with triphenylphosphine, carbon
tetrabromide and triethylamine in dichlormethane for 10 to 60 minutes (Synth. Commun.,
1990, 20, 1105), to give an amide of formula (5); and

<) reacting the amide of formula (5) with a reducing agent such as diisobutylaluminium
hydride or lithium aluminium hydride to give an aldehyde of formula (2) or reacting with
Grignard reagents to give a ketone of formula (2).

A compound of formula (3) may be prepared as shown in Scheme 4;
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A conpound of fornula (3) may be prepared as shown in

Schene 4; WD 2004/ 024721 PCT/ GB2003/003914 -27 Rl14
W42/ | R3 Ra\ ORI ORORHNW-nY PAET/GB2@3/003914

PGO PGOI OR5 Rs fornula (6) formula (7) fornula (8)

formula (99 R3 Ra HR3 Ra BR¥a Rla N W ~\ +Y Y Il OR

OR5 Rs p RR R PO PXI/ formula (11) fornmula (10)

R3 Ra J5~N- R3 Ra Rla YNn\ W, ~Y pR5 RS

B- ( 2R13 formula ), s, #13) OH O RS R§, HQ H Re g
B- 2R13)t p / for a (12) formul a o II\L
8)i X for R Sche opr @cels Y

nme @ conpri
PEO°6¢ f or mul a (6) ,Pa\%here PGis a prP ecting group such as

ben?ia@nd R 5 is CP™MB&N kyl, with a s sugh formula (9)
['ithiumdiisopropylamde or |ithium
bis(trinmethylsilyl)am de in tetrahydrofuran a
tenperature of -78C to OC followed by reaction with
all'yl bromde fargs 30 minutes to 2 hours tngiF\s/ ‘an

al |yl at e@\pr ogucy pof formula (7); b) regcting ¥e )y

al | yl gregproditt or | z0gezunt'i/N/Ro
nore g ing compowad can be o%s by tﬁi n Rager
chP8%atdgr aphy or high perfornadce Iiquid 10

chr omat o§fpHY/ mass spectrometry fol | owesaup{dr educt i on

of the resultant ozonide with e.g. dinethyl sul phide,
tri phenyl|phosphi ne or pol yner supported
tri phenylyphosphine to give an

R3 R4 R3 R#

R R
N\W%Y —_— N‘W%Y
Ho e} Rs RS B—(CR™R3),—0OH 0 B5 RS

formula (12) formula (13) PRI formula (3)
B—(CR2R13)—X
formula (13)
Scheme 4

The process of Scheme 4 comprises the steps of:
a) reacting an ester of formula (6), where PG is a protecting group such as benzyl and R
is Ci-0alkyl, with a base such lithium diisopropylamide or lithium bis(trimethylsilyl)amide in
tetrahydrofuran at a temperature of —78°C to 0°C followed by reaction with allyl bromide for
30 minutes to 2 hours to give an allylated product of formula (7);
b) reacting the allylated product of formula (7) with ozone, until no more starting
compound can be observed by thin layer chromatography or high performance liquid
chromatography/mass spectrometry followed by reduction of the resultant ozonide with e. g.
dimethylsulphide, triphenylphosphine or polymer supported triphenylphosphine to give an
aldehyde of formula (8);
c) reacting the aldehyde of formula (8) with an amine or amine salt of formula (9) (where
Y is an ester group, a ketal, an alcohol group or an alkene group as defined above) in a solvent
such as dichloromethane or dichloroethylene in the presence of a base such as triethylamine or

N,N-diisopropylethylamine for 30 minutes to 2 hours before addition of a reducing agent such
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al dehyde of formula (8); c) reacting the al dehyde of
formula (8 with an amne or amne salt of fornmula (9)

wQ@ odvepi72lY i s an ester group, a ketal, an al coPCl/GBe@A[003914
or an al kene group as defined above) in a solvent 15
such as dichl or onet hane or -28-chl oroet hyl ene in the
presence of a base such as triethylam ne or

as sodgla Oﬁléée &eui:&fd&yi&amlﬁ Bofdydril dl‘lsﬂﬂhhﬁﬁcyaﬁo‘t?orbﬁydrﬁle and

re a tlon of a reducing agent such WO
reacteﬂQ@ﬂddhﬂtbﬁ@tralﬁﬁE/f@W loeeothgive IRarpige b firgwla (10);

D cyuiosimhier Ratresdoim i oy Bk b Bes oL it totuene
to 90 %16‘@: foft 1 Iﬁ&w@ﬁ}ntt% g%é/@la@&n%ﬁ foem@h (f1of nul a ( 10) d)

cyclisation of thhe amne of fornmula (10) by heating in
e) amemoenl bf ﬁlelpv@;mm@grhupaw givd aplamol chfoggulﬁﬂ)@ ({ifoz benzylgprotecting

group?;p ggq%é: 1:5,% %/feqrgfgvle t g{;na&%eng?rtglﬁgﬂﬁcﬁw&n cdﬁlfbgnolpﬁgo%resence of
eitheré@a%og%ée%r gcﬁfé%é’rk RIQL LG IQQ’,CUQ% ?ﬂégp,' 5ild 566 hiybiclysEPét treatment

treat ment Iumon carbon in
wﬂhﬂmﬂuﬁﬁﬁsenﬂﬁnn¢d)elther hydrogen of cycl ohexene; for a

5 ?Ililé%'lfl ﬁg %{%tp%\%tl i ng q)l{ggﬂg Q@de% Y%H%&ai}i%r@gg{ Mﬁtéunobu
type ct()?%tﬁgf gx%y 1%% tfo%rdflﬂllleapl(e]igf with tal?laﬁ“c!ib &l eaheh (93 ))/B? d8ptbonation

sunobu " 10 type conditions or
with & E@sétsu@rhscsbdiﬁlhehyﬂmhoﬂlthmm blsétnhmthytkdybﬁnﬁdanmls@V(‘:Il@U)?h as
y deprotonation wth a bas u

h
dlmetlhmfmnamé‘? o tetrplsirofyrag at Of C? ?ﬂﬂ%’e rg??ln%m ﬁg E?FS&BT‘
carbo& tge%pké H&%fqgtﬁ:ﬁ{u a);l QA eh dt'(ﬁéaﬁl &?lshﬁ)h&?ﬁ@a@foom

Fon Wi esium carbonate 1 n The presence
temp&htul©iol WO 30 giagaoomponndosti fdeanula (3 met hyl sul phoxi de at
room tenperature to 100C to give a conpound of
formul a (3) 15 A corrpound of forrmula (1) can be
r epar ed I
b )/g g?ﬁngo%n f f&'}%{}\{? 1)%ﬁn BE ?fe?gttgki:%g é&%?\gag%f %ﬁéoﬁﬁg groups on the
hydat8int difefly.| ’DP{eyp‘r@fé@ﬂﬂg’ gro@@a) be bentnytylok Rraybamyl (BOC) benzyl (Bn) or

benzyl oxycar bonyl (cbz These can be re
benzylowemb@nyl (@h2)h pwrma&w%e‘(qd&%t@aanw Wl%%&@%%cm acid or
d
hydr%efl ﬁ“ﬁgﬁ? L ’Iﬁé)ﬁ)é’?nf t(l)la gé]mﬁeq Gr f)g [rgﬁ%ﬂt]r vith p %ﬂa?l{i’/\’% ?Hrogen for the

latterMvb! be appreciated that certain of the various ring
substituents in the conpounds of the present
i Ny el b@apm@gyatgéthahgqmg%@e ForieusIHEHH StHHEIRHin the compounds of

the p?eg%zs:thlx\%ﬁ {)r(l) g\ag 5%%%0 AR e stgﬁﬂﬁf ﬁ%ﬁ&u@ ) b%ﬁ&‘fl%ﬂ%é?:ﬂ@hs or

|ons elt rior

genelafBiES &hﬁéxwonilqhhawna%grbﬁ@ mﬁﬁmams-elmanpmme d»r abmadaately
and as such are included in_ the process aspect of the

follo@tng the pmccascs menfitned ebevd, srbasyigh Asdnglpded inghg process aspect of the

t d {
e SRR S 2l
subsﬁt%gﬁ’tq;y' @ bf SHRSHiatit! Sistitutidh kydcabh,@8ductibn S btistituse sikylation

oxi dation of substituents. The reagents and
of subﬂﬂu@ntmmdamndﬂtlton@ﬁguljsmuegtﬁc’ﬁhe reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
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procedures are well known in the chem cal art.
Particul ar exanples of aromatic substitution
w0 e@a2eors i ncl ude the introduction of a nitroPQr/GBR003/003914
using concentrated nitric acid, the 30 introduction of
an acyl group using, for exZple, an acyl halide and
Lewi s acid (such as alumniumtrichloride) under
condifibisC & th&ifddascEseli 4 hddsen drbie. PaticokltiefdndpleOdf r@odifications
al kyl group using an alkyl halide and Lewis acid
includeshie fedassioal af @initre graupite An emintegrovin b forexprpls, Catalyfie s
g RO A o PSRBT Vi D 2P oo
acid VtAREALiRS RidafBA bt hikglhiens alléyl%ﬁipﬁﬁ?l I)Mkil@lﬂ?ﬁéﬂ}@.n of a
nitro group to an aiino group by for exanple, o
c dttillytliocbe dppriciagehtani insometo the rmactions meatienagdterasn it may be
sy Bt b 5V R BB B8 o Pon et BRL)QEhEes were
protecdi) ﬁé&'eﬁgléfﬁfl deSikatdd K SuaBRMRhodsTod prowictibn BleS@oRA to those
appreciated that in sone of the reactions nentioned
skillethér #hi mrti Conmayitituenl presngRrgupd esiyrbebised inoaggpsiapes widlh ytandard
sensitive grou |.n_the conpounds. The i nstanc wher.e ..
practig (PRAEFENON SN o Trey, B IHBLT MRS ML AR Plfests Toti Wiley
and S?ﬁ§ hog's, {“lg?, R0 Bt AB1AE rdﬁ?_@g‘&hta@ ahfHRS @arbdky ot BetirbLy it may
e art. hventi onal protecting groups may be used i'n
be degitabier td postect whe grosp anstamelof the stiias nidnioned herstr at i on
see T.W Geen, Protective Gou 1i n. O gani ¢ 1 I
SyhitigBleprotgging SpwRipT £ ARy FAylanige grouprs, for exqmple, an acy
r | Q1A SarPATk S8 rca®BhPDEYu) 1
grou, SEKAANE ah AHOR H0) RE0 ab B Ak e R or sxaml o
meth@GoR Loyt dlifoxyeabonyl s zarehttonyachdng gionp, ah asylitedisixgcarbonyl
protecti n% group for an amno or al kylam n}%l%rnog)ﬂ IS,
groupt, T cEXHPHS (DENZYAPK Y5RRPONYlg PIARATOYI GOty g‘ﬁ?ﬁ"émﬁ K otlile
: ; igr ith ¥e choice of
sl S 5o 5E e A PERHER, BB AP e e
protedtBigtgrbuf, Okys; dotsxayiplg anupyl gaoupauyh aedrhalkymoyt boalibxyrarbonyl
group, for exanple bené%l oxycarbonyl, or an, rog/l_
grouprgroN grou maieremened {ar example, Ridpidgplusis wdfh a suitable base such
i t i | QR ERVElYan acyl
as an G0 o TSRl RF BRI 1A b S0 PERSARALI o acy
groupStieh Rt £ rerfbutagytart@ngLigrosp afay &6 ranowkikizneyimple, by treatment with a
al koxycar bon){l group _or an aroyl group_may be r enovg%n

suitatfle acid aahysirechlosic. fylpheis ey rhogphasic acil arigfAperopeatic asidan
i : Dast
) b RA0 A Py 1 AP o,

by hy@fog8ndthlovrd exl9ashenys palladium-oiyarben, fog iy vedimenovith a Lewis
~“exanple, by treatment with a suitable acid as
acid floy eixanei¢ beroe tris(tiiferpdacetaty. 4 ﬁ@%k&lﬁe@a&wp @reigcting group for a

. trifluoroaceti ' )
prim S L s AL Doy T S RE0B O e
with SXARPhRine, RY ekydplegRnathiyRihi foteépydartiab adrysith Bydrhzins
pal | adi um on-carbon, or by treatment with a Lewis
ach duifable patapting:seBp & & hidepeyrareun s lonexaaple) an gyl group, for

i tabl | t ti t ' i
examff e e Te e iE sl P Y s B Bo6
arylmf®8Y1 BRup SEPYRENKY bekARITHR Meprotdctibn ashdatidasl famhB@bofeoprotecting

exanpl e di met hyl am nopr opyl am ne, or with hydrazine. A
groupsuvillatsbesspilp Vet withythgchoise pHproteching ewky- Hrusuforieyamplgy an acyl

groupeg(uacggls Gt al%gno%/‘f & a £r%91°gro£19 ﬁlay be removed, for example, by hydrolysis with

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
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exanpl e an al kanoyl group such as acetyl, an aroyl
group, for exanple benzoyl, or an aryl nethyl group,
wo en4exeepl e benzyl. The deprotecti on conditi oPST/GBR003/003914
t he above protecting 30 groups will necessarily vary
with the choice of protectt group. Thus, for
exanpl e, an acyl group such as an al kanoyl or an
AlterifiOdly afl bRy gloep teIM@hentyd lordipatiy Be reiovey dopbyesirde, by
wth a suitable base such as an al kali netal
hydropgnatiox peks,a daglyse gephpis@alladivmir tb®odi um hydr oxi de. WO
2004/.024721 PCT/ GB2003/ 003914 - 3 [ vel .
APHBER ot SRR b 48R0k B o Rt R, HE efeftBing grovp,
for exhRPR“EHeth06r BN [coupbyhichindy BE estabveanfodegimple, by hydrolysis
catal yst such as pall adi um on-carbon. A suitable
with goase stshias godinoulydfevide ot farlssxyplgrader-tusyl grenp whishpiay be

an gsterifyin roup, ..for e e _a,nethyl _.or
romo 2, 57 -Gt bRk s TR B o o
trifludPYeRé ¥§8 SorForétabhple DB&E.yBEOhp dhichadhybe Rytived) fdeexadiple, by

for exanple a tert-butyl group which may be renoved,
hydrogematien ang asatdiyst sucketspaHadivintdn-eanberei d, for exanpl e an

o HrBrieEeRayE Ty SRR A0 Bt ePisnpyis Bty Ynthesis using
convenXiSimR ke hnidbes WY kASHA & the Bhéfiesl a2. cat al yst such as

pal | adi um'on-carbon. The protecting groups may be

r dsotedat] lereiabgforahe eminpounds tlefirediin thehprespphinyestion pessesses

ML e e T

f 3N j i nases
mone BRI NERAARPARRESE R Mmball R eses

activity. This property nmay be assessed, for exanple,
using the procedure set out below 15 |Isolated Enzyne

Isolated FnzymeAssays (et g | oproteinase fam |y including for
MatrfX e lﬁn%ﬁ%ﬂﬁﬁﬁg i RAmpiOMAIP33 By be
EXPT essed a S JEesc y nauper et al

[2 \;{fcélﬁtsliizp%hgmzzn?;glgd)l\@%ﬁi}ly B’h@(};_ﬁ?s_rscmmd paifiefisrdesdribed by
; - . e_purifjed enz n
Knaupereiak: 6V nSAIIRSF 4 dﬁ_%bﬂe B&CE\W%&%‘}“&% ﬁ%ﬁ?&ﬁ 550 (1996)].
. . . n .
O T L
proMa 13 ahe ) aldiRikthg( liM2mnigo phenyasseopticiasidi (APMNA)Y,E@ hoors at 21°C;

NE TR TR AN A LM CRITRTER ST
(o.migiﬁgﬁ%}((% ¥)s Ehidiniflp 04 RACH, PR a5, 0D2MHNPLACH £1d 0.05%
(w/v)yBnj3setsihg RecyhtbetiGupstcate 7M@h @3 cdardanim-t ophenyl ) - L- 2,

3-di ami nopropi onyl . Ala. Arg. NH2 in_25 the resen?ﬂ .
aceiiRsnd 0 61Y-LRmNo (A RERHERy Y- HEEIORIRRPYLAL2 Arg NH, in
e pAEARH DL 5 0 A006 6 aelhed BN Hosnce o

rex 308kh hd hen 393n@g Patcent i@hibitRon[iftaloulaed an feliviss % Inhibition is equal
i nhi bitor - Fluorescencebackb Duna], divided by the
to the{ [Elugsrseensens enviour 119MBFIsN¢Corkzomd K igp @ BY B15d EB KIS P\ Fhrelfus inbibitor

- Fluorescencepackground]-

A similar protocol can be used for other expressed and purified pro MMPs using
substrates and buffers conditions optimal for the particular MMP, for instance as described in

C. Graham Knight et al., (1992) FEBS Lett. 296(3):263-266.
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A simlar protocol can be used for other expressed and

purified pro MWPs using 30 substrates and buffers
wa@oendioz47ons optimal for the particular MVWP, foPCT/GB2003/003914

i nstance as described in C. G aham Knight et al.,

(1992) FEBS Lett. 296(3):2631266. WO 2004/ 024721

PCT/ GB2003/ 003914 -31 Adanmal ysin famly including for

AdaﬁP& R Eanhily 1ﬁ@ﬁ&ﬂgtf613 Exabhisle AN tdnwepfast he compounds to
Ibit pro -a convertase enzyne ) may be
as'Eltl.‘f'si'slilé]Glt}’u’)é,c |thﬁgccanlpmmﬂs tol inkyibi pro FNB ¢, consertat edzymz&mﬁECE) may be
e talnedfro the nenbrane

asses3E Ring %Pas a@%ﬁ%‘?%@@ NZKRIC RESAY he gpzyane benegl@@alped from the
membBiby 6 BID: 12:81c2abed TREK. F1. BithidricPs !

and inhibition t hereeOI%BEIfs deter r%enede(gy Algﬁ\é% at‘ljirt')rtz)1 220 The
punfwdrenzsam: getiyudiyi aﬁldemhlblmwy therdafi is detepmimsé by mambatﬂ’@ﬁa p@mally

t est co ounds us t he. substrate

purlfﬁ:d ALY 1 BYEGERGe % @E%G%q ﬁf);pst compounds using the substrate

4'5'- ﬁﬁﬁetﬁ’(ﬁi»y ﬂﬁ&eﬂe&;@S@r E‘}quTeE(Zirlg gi:lg ﬁﬁ?VRféf% SE'Ser K, %%é%sr@ (3-

(3- succinimd- f n assay
succ1(15m¢}\1| S{lb-lfthfd@l:anbNHZ Jmassqnblﬁfem i(5@mMI Tfs HOW pH 7. Hrdoh@ming 0.1%
r 4 hours. The anmount
PRI FEReTE GaCy BeadiETat hetmod heRmPYnEKcapbitasis

deterﬂﬁrrbﬁ% IRNINEP PSR Qﬁﬂ N rél%%fﬁl’ﬁ %gd KJIH§3§HIB%{I'§{1$ cf[/\'aﬁle substrate was

synt hesi sed as fo pept i
synthssibrsttas dokowe sTlzspeptiti ogehrta tIFdmestMtb Rlaﬁl lissembled on Fmoc-NH-Rink-

- pol ystyrene resin either nanually or on an
NB‘%E@%@W 5%3{ PiEher SR HbaT QBN gtampatedipriide srathesdsst by standard
et BI04 e AR A SR SEURo R sy -
tetrarhesirg fifonomo hh}&ﬁ'mbﬁi}ﬂaoéﬂfB'Elﬂ}M'ﬂJ)ca@ ¢plplit ReLMWithvat Basth 4- or 5-

| east - or. 5- 15 fold excefs of lzzrmc am no acid and

fold qageisiof Baie-agpin prig andaEEr G oshs andBigpmeer dowde-coupled. The

follo@iﬁ?lsf?l\é"cﬂ nﬁi&&‘égﬁf&?ﬁét{lﬁ%&%ﬁ?ﬁw%@gé e?‘t(%g% gﬁf ’lean) oz}(reg@u(Pmc or

Pbf), Selr"é’ (@it nysiyrmcyl)mm&(zmrg.agsdxﬁbly,ﬁﬂé N%ﬁﬁlaﬁplﬁ&ffgfo‘(ectmg
the N-term nal Frnoc-protectin group was renoved

groupy ‘W%%Ftsmﬁ&efi hiétf%tb%g ogHPERtdY: rwlm\mt in Hl\m/FThermm-pepudyl-

resin ﬁ?ﬁ%ﬁa}t&’iﬁgﬁ B)ta,% gé’}helte@ Sg 'trﬁ%tﬁh(r%gtofg% ?ég%ﬁjwrf At ’ib:’? t[?q 5- é’ equivalents of

4'5'- cﬁmaﬂh\aﬂj/-ﬂnb&sch’in-ZOS) -carboxylic acid [Khanna & Ullman, (1980) Anal Biochem.
di met hoxy-fl uor escei n-4(5) - car boxylic acid

108: 1?%5%\@1&11 bpd hﬁ?ﬁ preacgigatpd mid dilspprongaarbodipgidesed 161)

by e sk olRepimsatige s theprsimylgmeousty

deprofbfell and b&adetd@bﬂﬁ&ﬁé’f‘dsiﬁ%y&&@ﬁhd’iﬂ hyihEBiFluER V@R dcRftdntaining 5%
si mul taneousll)é\]1 deprotected and cleaved fromthe resin
q

each gfywaterand fdethylailane. ﬂ?hefdlm@h@aéblpmscmylepepud@ wiagisolptesOby

evapogﬁ%n tgift {nﬁ gv%tgggetfl élbcf J&r@ﬂ% Sjl:Fg @PE‘F‘&PWCIQ wyas reacted with

4- (N-muﬁﬁmﬂa)-ﬂﬁﬁnesédm InUIDNIF &iﬂtﬂﬂlﬁ%"dﬂéc@wﬁﬂet RHR8nead product purified
filtration. The isolated peptide was reacted’ vvltpﬁ

by RPAHPNC pafl dingilyi isplatgd iy feeszedryingifrommquentsaicetinarid. The product was

B N T

ATHE OB OGRS o tHAE infentidhthalé BEMATHUN@R b i
MALDI - TPO: M5 and amerrlé) ac?l d anal §S| S. ewgg aﬁ{cl)%f}{%stﬁ%ausmg

greater Hiag 50 faviehibition) atdess thaetD iy ac mcpakinx:lﬁartll%ﬁl\&?@faioﬁﬁi)und 6 gave
50% 1n1§1():1|1:'10$10 ausing
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30 greater that 50% i nhibition) at less than 10 M and
in particular 130nM of conpound 6 gave 50%
WO ndvitlo2472on. WO 2004/ 024721 PCT/ GB2003/ 003914 PE€BEB2003/003914
Nat ural Substrates The activity of the conmpounds of
the invention as inhibitors32f aggrecan degradation
may be assayed using nethods for exanple based on the

N ' s of EE C Aner et al. (1998)
atufI S5 OTHte g|t|s and Cartil age 6: 214- 228; (1999) Journal
ofThBiactivityi afahe @mepositds pf the vaeﬁtléll® inhibbons @aggreanuidegradation

sy 35 SR RSB e SBL G S ORI
(1998? ?g%??ﬂ%ﬁ% A3 é?ag@%gé 8%4 bys: T(19§%V3%hﬂﬁ1 émwfog&r Ohehbstry, 274

99:7340 I'nhi bition of
(10), 689426400 pndties aaibedies tescribyd theretre| THe pateney df@smgounds to act as

activity 10 Test as an_agent nhj ran
inhibiipre gt s IABERAS NG CONPBRLS Ty eﬁ@w?@%}@w& A. Barrett
(19792‘2\'}8?@9&&1‘: §13£|I‘Lﬁ“§ hgvention to inhibit the cellular

rocessin a production nmay be assessed in
THP-1 cells using an ELI SA to detect rel eased TNF
.essentl aI |y as descrl bed K_ M . I\/bhl er ett al ., (1994)

I = = f Sk =
Test 24 ggﬁ gée%lt Egﬂmq{lblg %?e%%#%g %Le(ﬁiégg# ﬁﬁgﬁ :g !ﬁ% cﬁme@k .es

( 19R Abilisy otthe BompSRids2fhi? ifvention odnliibi tiedcelisian gprocessmg of
appropriate cell lines and wth suitable antl bodi e
TNF-ppreficeen meyide geeesegriordilbr] crbsesingaryRLEyb it datert released TNF

csen B s SR Ao BB 05 Nt R85 280 g st
the pﬁ)e&dsﬁl iof sidldirigbfashed incisisage mel¢cilles srehas hose demlbed in N. M.

descrl bed in Al bini et al. %987 Cancer Research
Hoopeoetatt.; §998) EMBGmTJeéﬂ_éé5-3ﬁ9§@é tesid YN ARProIEccell lines and

0 F ddase i e ability of the
with %IBWE%@HG{% (%?Setf)ﬁfgeq t(r’i;l‘ven dlémlﬁt ;{Ig i nhibit TNF-a
Testﬁﬁ@&uggi[ﬂt@@iﬂlﬁba&snba@a invfsién human whol e bl ood assay

ere s used to stinulate the release of TNF-a.

160 ability hithacompgerr pfibisinyestign yo Wh%ﬁhﬁ Fras@tlebpﬁﬁﬂédn an
m vol u h

mvasf%a[ﬁ%{t%a&nﬁ C%I’ie% (?38%} egg E‘og&%bghl upf ??C neer Research
47 32[361\42]@40 + bi car bonat e, penicillin, strept onyci n,

al utamne and 1%DI\/BO for 30 minat 37Cin a
o 2 H T L ) ?.,"‘,‘_“ or tO

gﬂteea:t?{ E&P 2%%@&5%1(% Oféﬁl& vaegtg%ng 1}%@ 'gftj&‘gl“aa ct1Pn is assessed
ina lﬁﬁnaﬂ%ﬁl%l@@&j adsBf Whateatb s tuled i diitl A ﬂfé&eléﬁsekﬁ’ﬁ“ NIB.a. 160ul of

/plate of ‘each). The plates are then incubated
hepaxﬁmzecﬁ(lab’mtdnm g7 flhodrpbtaineé fropmelirieess,) wasssided i the plate and

. ,30 (200 of 10 m p r

IR TR M AN N
strep@HRR I PRI 8hy $%DIFO, THEPMACASFAC irh heRidiMedtI9520,/95%air)
incubator, prior to addition of 20pl LPS (E. coli. 0111:B4; final concentration 10pg/ml). Each

assay includes controls of neat blood incubated with medium alone or LPS (6 wells/plate of
each). The plates are then incubated for 6 hours at 37°C (humidified incubator), centrifuged
(2000rpm for 10 min; 4°C ), plasma harvested (50-100p1) and stored in 96 well plates at -
70°C before subsequent analysis for TNF-o. concentration by ELISA.
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WO 2004/ 024721 PCT/ GB2003/ 003914 -33 Test as an agent
to inhibit in vitro cartilage degradation The ability
wo@Roohei7eponpounds of this invention to inhibitP@€6B2003/003914
degradation of the aggrecan or collagen conponents of
cartilage can be assessed ggsentially as described by
K. M Bottomley et al., (1997) BI ochem J.
323: 483-488., 5.1 n,V| VO gsse rre .Test as an anti-TNF
t a5 3B Qger L] LA p cariiiag HRds—of this invention

NG o'uﬁﬁ’é & thﬂrlﬁvdnﬁoﬁ%ﬁmﬂﬁdhe aegrh@auanatf the
a’?kllée déd %gr ouggﬁ)of femal e Wstar Al derley Park

aggrecraﬂbs c¢18@ed 6fighonents of oawidagrican be Bssessad essaatiglly as §<)H‘Q9F1 by K.

vehlc ts t proprlate route e.g.
M. Boﬁé YAl @ p81§9'; 53103?# 5% ‘{%2 subcut aneous

(s.c.) 1 hour prior to |lipopol ysaccharl de (LPS)
challenge (30 tg/rat i.v.). Sixty mnutes follow ng
In vivbiSsesiabntenge rats are anaestheti sed and a term nal

bl'ood sanpl e taken via the posterior vena cavae. Bl ood
_Jﬂaﬂ_bﬁﬁgé”e“ S t nE| ot at roomtenperature for 2hours and

> fik OF R S€ %o TN thidbitors Blaskedked in the
The ab\lﬁlb t&%@lpe g?{[@h&‘%ﬂv%ngﬁ cgncle%t ration anal ysis.

rat. B2 gAstph ¥SiemaltyWilash A;Ribﬂdy Baokt(AR) etxc@Del@0g) &re doerd with

each conpound/ dose: Percent inhibition of TNF-a g/e 51
compdue-(§ rtwiaridsngvebisle £21ais) by NhedPPIRRELale 10FICe:E: é’&fc’f% BY

1ntrapglmopealklw1$ él?c&lpagé% @%gt A‘P(J Fgﬁg@g"@%ﬁﬁ%ﬁ?‘e %gSécr:Ihallenge

(30ugﬂﬁf v &ikey Ihinﬁte's $ollcﬁ7ﬁhg @PSrthtalikﬁlgé oAth a@@nad:sﬁihmsaﬁand a terminal
ritirs ined by D. E. Trentham et al
blood(siﬁfﬂé)ta]dan Vanhe denoﬂ@a cg&®. Blpod isiafoyved & clgiatgoom témperature

| ubl t ty |
for 2 St Ry DRSO YA 8 e
comp&%cﬁé’o%@éntrﬁbmaﬁ Alsigondi tions can be used to induce

n mce and primtes. 25 Pharnaceutica
Coygeosiaysits ddicatedisofiwhe caldulatdster cagh pempomd/dcpﬁ@
invention there i.s provided a

Percegbimhibitian o N PeRMeanhNE 0 Vehicle cont

or a pharnmaceutically acceptable sall\g Nﬁob’d\)"éﬁmlecontrol)
hydrol ysabl e ester thereof, as define ahere| nbefore in

Test #@ggﬁ@a&@ﬁﬂgé@ng phar maceut i cal | y- accept abI e
r carrrer. 30 The conposition
f oomnvmy iof albbmpéund asraalanamhﬁng iy tgstedim the 6?119&?8 ﬁﬁ‘ﬁ‘@eﬁéﬂhmls

I t
(CIAX qtsnciq? (S hijﬁr 'f%ggwg‘h Al &]%?5?2 r]]iz%alk/[eh P‘ir{t@i’ctg?r’u? 218 lFI 13 rmodel acid
solubld dR¥ Fife it &l1aén J:aﬁhfsébs[bd}ijb)rtt@lﬁs @ Bitewhdreadsaihistdredin Freunds

suspension or enul sion, for topical W 2004/024721
incorhj§ldtc GBROBB/ 885t ¢onditions can be used to induce arthritis in mice and primates.

Pharmaceutical Compositions

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (1), or a pharmaceutically acceptable
salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association with a
pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,

intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
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-34 adm nistration as an ointnent or creamor for
rectal adm nistration as a suppository. The
w@ovposi7ei on may al so be in a form suitabl e foPCT/GB2003/003914
i nhal ation. In general the above conpositions nmay be
prepared in a conventional -3#nner using conventi onal
exci pients. 5 The pharmaceutical conpositions of this
adnnn%%r\éﬁgﬁ %Q th x\fn dlerf.] Qf 5@5118361 be: g hl‘%fr@t‘ijor{ a dﬂl‘fbﬁ@diﬁ)rﬁ OThe
exa ally dose to 75
compd¥@ibh ey gikd bé ﬁﬂdfopm&ﬁﬂalﬂblfgr 1ﬁ)heﬁat1dno 30 nrg/ kg body
wei ght) is received. This d ily dose nma iven i
dnvgenetnl dhesbe Ve gompRsHEDS Apay. etm@a&?de'e aé‘é“&%‘%ﬂf‘l TB?mteﬁ gsing
und ei ved and the route of admi nistration
Conveﬂté%ggaxmﬁleot% the weight, age and sex of the patient
beghe ghithreéeidalridthpositiohe opthistincettian will meaﬂﬂlyllﬁb administered to

condition being treated accaording to NCi
humanshothet, Qexatmplg; &8y Lcom Pt 0968 A3ene B PRAYT 31N Cane Biefpraoty 0.5

abqut 0
to 30 o?siyg%ég}?{}??%cg&gsgg%t&éﬁwgw fge gl%ﬁ }nncil}giéft;c?glg% as
neces$¥ P YhélfEcide GAPRA WA theQonipduni tezeived hnd the réute of administration
phar naceutically acceptable salt or in vivo

depenﬂyxgrcml tyg wioight.age and semenf dlast patigst bring teated angl on the particular disease

I far ueln t eatnent of a
Condlmlﬁ‘? %8%}8 acﬁﬂf% ORI lpg%sq%aw ‘?l% &gF apy. Al so
TQ¥icaRFuhiS déba{,;@fﬂi’ﬂ&b' Rl @Bntﬁiﬁrdﬂdhﬁl fnk)to 500 ng of a compound of this

phar maceutically acceptable salt or in vivo
inventigrdr ol ysabl e ester thereof, as defined hereinbefore,

f [ th t {
e
D), ofFﬂPIPai'fntab&iﬂ cally &cepsthii€ 3fE ofMNGIJ h}@i’olyﬁdle@sﬁd tHeyeof Nisadefined

ther provided is a conpound of fornula (1), or a 20
herenﬂnbﬁnccefoeuﬂei in alnhethaloafdpratinéns of aMmarmrblpedediapignal such as man by

ot KELIFSEIS E2bShube S5 S0 i
in vzvgﬂ &71‘0 R € 6L SBARES as AbfiRdHeFdime@dit Clor BdeSifagR&hod of treating a

nt rejection, graft versus host di sease,
dlseaseamddxbmasmdlemd ol sEagapore @pféalfqps@tdnasel eﬁjljmfl?ﬁ aqddn particular a
I

dseaf e Sl B SR IR 45 OFRmbl 1, or
hérkdiQas defined h befi

phamﬁﬂgﬁtmlﬁﬁg ld% gﬁalgse%/sglﬁ%g g%zggkfdréggﬁblé’ésetérlﬁne as defined hereinbefore,

for usbeﬁ e hﬁdﬂl@cfcbdf&reatlﬁg flaxninebeokyfdiveases pauitoimenumnetdissdseas f allerg1c/ atopic

treating rheumatoid arthriti Crohn!s di seas

diseagps dranaplast rejaqHon SFEEYHPS oS HURAE: &F‘Yﬂh‘ﬁ’raf‘i*ﬂl?rtﬁ%ea?% rgperfusion

| injur%ﬂd%&é&%ﬁ?}ﬂinaaﬁwfﬁ'l RY&dH aﬁﬁmaﬂ%@? a2 RO REr a compound of

armaceutically acceptiable salt or
formulﬁ] (V) ¥oa plurshacduyisalyl ecestlde silherigofvo hydrqijIS@blemSm iheeedf, as

f or uselnarrethod of treating . a.res to
dofines] hespiabe o EPTAY e 10 e B2 TeiBeH O Ugatjlg TR BFagiguithrits, Crohn’s

1sea§" nréri'?}qsoﬁ%sﬁI AR e venltlf Rid bR Cindy dﬁlgldﬁlbb@é@z{mmal such as

ere i s provi a conpound
man. oA cofn@bmd & f()ﬂrhula 1), ar mpmnmmbalqmdcyptame eth albzlnems;al t
or in vivo hydrolysable ester thereof, as

hydrdigsablervisier gieecol fip plse pEovided{orpyiia ampsihod of t@?&“ﬂ% awsa’éfamfy
d I 1.024
msor?}%ﬂl@ urg%)%tgéQI’B Y V@BI&’I]'BIOOA% a%ﬂgé‘l sggh Z@rihan

According to an additional aspect of the invention there is provided a compound of
formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as

defined hereinbefore, for use as a medicament. Also provided is a compound of formula (1),
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-35 or a pharmaceutically acceptable salt or in vivo
hydr ol ysabl e ester thereof, as defined hereinbefore,

wo o00403528s a nedi canment in the treatnent of arpdi/eB8a®a/003914
condition nediated by one or nore netall oproteinase
enzymes and in particul ar 3sdi sease condition nedi ated
by TNF-a. Further prow ded is a corrpound of formula

ora ph%p%a&e%y@?lglaﬁhgegm é’ls Ok { m {/ziéoe ﬁg&@% gst%?tlhéreef ab Befted

hereindt86:8! 0P 8fO%ea mb@icai&R iRthearca@akint affe disease cohdition mediated by one
treatment of inflammatory di seases, autoi_nmun

or morel mmmsotemhsmgymmldpn pagicslan 3 égseaqe,cgﬁ@gpg medlated by TNF-0.

rejection, graft versus.h [ :
Furtelbetied I b SR o AR RS £1GEH 8t orin
Vivo h%ﬁ%%ﬁ@&@%@&@bm de?lﬂ@dﬂ h@Sin®Bfdre, for @R aGwddidangnt in the

und ormul a , or a phar maceuti cal |y
treatm& OF priffivhraatesy disasesi autmmmurtq&ljsqapgss allgrgicdoni¢ dltsq;pég% 6qansp1ant

rectiof ERLHURES hO3. SREIE BRI iR A g0 o R n fignancy
ina w%% Bio ecfj £8P SichabhaRS H pABEHar AEMEKREGS 8drijula (1), or 2

art ritrs 1n a warm bl ooded ani mal such as
pharmﬂ@iltlcz&ly z(wepitﬁinle dalobr ifr mnmhydrc(las)lble@pteatlwmf,rpé @@@p@d;laqrplybefore

bl | t d bl
is proxt?q(al:é}e gse %Saslggﬁm%g{t nl% E,% / ol” M}sa Eo&?/ a%hrglsf ggohn s disease
and psangsas,gagg e S[Se%ﬁﬁ'lg rhdhn aﬂcﬁd taftﬁfi‘tti{'ﬁrﬂ wﬁ&fm Blootle® Mifal Qick as man. A

s asthma or COPD in a war m bl ooded
compdt B Forsnid (1 somepharmiveicly dicorptabie sl o lagﬂeéwd@ilysﬁhlé ester

h de h
thereolf %ﬁdggggc{] hgtreliésfog?g%&\;lg %Jgegqisluaf;%ﬁ@lg%rﬁ?lgagg’n l{léﬁa n%nt ofa

{blo as man.
respmﬁgliy %ng?lys%cﬁ) L@/ 2 %fﬁ]%?b ih BeF £ blo8d M8halN@6h as m

orein cture of a nedi canent for
UBRChirefte thik agieoruttthoihventitinsbers és proviigd theorse wédicampgund of

formu%&lg,:qqegwopr;yagg;qegpgéi@ l(glcgegr iﬁes[aﬂg:isg ?ﬁzj&g ﬁyng%lﬁgbqer ﬁgerathereof as
defmeggieﬂaélé egor%equ AL TRk (ﬁtﬂ? |3¥ Qﬁleﬂ?éﬂm(eﬁ K9 ubY @Mh&leehatinent éfer disease

a conmpoun ormul a , or a

condﬂﬁ’&ﬁﬁﬁ&%ﬁédtﬁy&ﬂﬂe'oy nageeptatibpeteirist enzynies and ywparticular a disease
hydrol ysabl'e ester thereof, as defined hereinbefore 4 &1 h

conditioremedntedayt TINE-ogh aazvamdb eedaskanima)sugh as R provided is the

reat rrent f i nfl
use off]q |fq)rg}ué:i1 @ﬁ;ﬂ Ic§§§§ae ac@etLbr ol ant m Vivo

ydro&%blﬁ@ 'éét@f‘the%?fa"s d&ﬁ{eﬂllﬁrd\lﬂﬁfo@ ii® drIAanutande of aswdicament for use
I sease, reperfusion injury and nalignancy

i
in thewrertradit 06 irtnamatory| dissaten, asoimipune) diseasns; ﬂ@aglgjﬁtqprfedla?ées
of a C ou of 2 rul a
i
mahgﬁﬁnca/qﬁf ol W h-DIBb&ddREhAsBch ASmBi.Ok shetculat thdiese of a compound of
man

facture of a nedicanent for use in the treatnent
formudh (Dhetanphavindceutiviily acceptatde sHhotsindivwdweeolysable ester thereof, as

definRerPBPBbIR & BAVRES e LR o eficbbl thuen fh trpatment
of rhé?lfrneftém'”5,1&&1?1&?1 :@dmhl[?%/ dReRB %ﬁﬂ?é‘(ﬁiﬂsiscﬁ{d 8 &ﬁﬁlg&h&brhetoﬁhirthnns ina

or In Vvivo sabl e ester thereof, is al so
warmpblovdleteahimal sk as 88 nihe fisecaligr @mgound b Enrealal), of ar

pharrggq%H'IH%l tyg],%c%m%%t: e z%q%h%&g@’éé L g%tl %Ffsegfjg 5155‘ Hﬁ)@ltﬁﬁ in the
manufReaR0# 08 G datidh GR2HQRE BeahEAt of a¥@spiratory dlsorder such as asthma

or COPD in a warm-blooded animal such as man.
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According to another aspect of the invention there is
provi ded a conpound of fornmula (1), or a
w@basorgoeuti cal |y acceptable salt or in vivo PCT/GB2003/003914
hydr ol ysabl e ester thereof, as defined hereinbefore
for use in the treatment of3ga di sease condition
nmedi ated by one or nore netall oproteinase enzynes and
ip . panticul ' sndtibs & @ of Formula
AeR Gl eisnd Rp BF e SERANOA RO RUARHAc Mot o
(1), o phefRaentcaly fcospblasdtlir,in oivoaydmiysableestet theadolf yas defined
acceptable salt or in vivo hydrol %/sab};éatte:ager t her eof ,

hereineforfefor newiintibe Epapenbe disegre caagdition m 3 Ohe R M8F°
inflammatory diseases.. aut oi.mmine di. : .
metal gl ERE Rt o puyeBl £ PEHE Sp RS R Srad by .o ip o

warmbFS G aash sQirsRansh. AR HRVRAGHE 3bmPberBsfEormula (1), or a
reperfusion injury and nhal |(gnancy in a warm bl ooded .
pharmaceutighlly achptablersakh or fnviysirididysakie @tqgéhﬁy@(ﬁn@p dgfingeh hereinbefore

oot e o RO SO PRSP B
diseaslr%ﬁ ré%hﬁ?%?tﬁ&j@cti&ﬁ SPIFOVr 8 RodtAiseSE chrdidvasoul dr diea®N tepeiffusion

arthritis, Gohn's disease and psoriasis,
injuryand nedigesicylih p waredbtaodsddnimal sneh asmpm b ResticRla ageapgund of

formuffn R e EaeR B AepEUT e 5o Fyit fghilesicPlheflof, as

definé&%feﬁﬁ%?@}%! ] rﬁg&ti&éd tResERThe fratRbSDIRhOMhAEH F®FitibSErohn’s
Inthe treatrment of a respiratory disorder 15 such as

diseasesihd pRortusisCORDespeciallyebenmblowbartutitisrin aut arsddnodes! awigpal such as

According to a further feature.of, this e of the
man. ﬁmmw% of fegarlp él)p?ré\ﬁh&@aacguu??é]tyﬁ(%epé%ﬁgFagé?fc’fl rga
' ' L BRVR ] @eltreafinéht WR R Resplrae d
AL 01 GLLE3P R R 4 B8t oo
such BoRMIMSEC@BEDIiniastam-lgoded asimnal sacti asahamn ef f ecti ve

anount _of a conpound of_ fornula . 20.According to .a

f dyceprging @ furtherdeatups of this agpept %étfll% HQCP%%'%‘F%E Pﬁ’ﬁ’ é‘fe 4
et RerdB LRy BL AR ey TG bR pch o
man, 8f need ©f siidheadapait wiittctonymisps adraimishetinigto stidranirgaltap effective

said animal an effective amount of a conpound of
amoupippfrafoampornd ofEBIA o to this further feature of this

aSPeG1 B ol M BV RO ik NHee ¢ hdishtRrd7e phosacaf

R e N TR S D
methdd plwviig 23 AICH wbibitory effpceinta wamsboled anidiab sadess man, in

cardi ovascul ar di sease, reperfusion inj %E?%‘{P and.. . £
need pfbguich Hga@ERent Which GREHIHSE qg]ga@ategﬁg ﬁ%fsa,ld a 1 ag .eﬁ%qil,v.e appount of a

nee r : :
commPREaf RNl " SEIPR B SOBRTER S5 1B ADL B dnin
there i OfrBUidad b hethdll Sfareafin@Witdi@sninge disemst, htldrghd/atbpiealiseags, transplant

rheumatoid arthritis, Crohn's dj sease apfd .psor.i asi g :
rejectgrd grafisysaatisd1ontdipease vatdivascalar i septes FPATTHSIRR Y| 286 g snancy
. .ani ngl uch o e .
e R T T R L
admifkEARE o/ 6ai @ BRUR a®Efféctive aotimchf aafonfpound bifogthpla (1). Also

Furt her Er ovided is a method of treating a respirat _orz
providedsisraduethed eftreafingshenmateidasthiis. 6 2atny s disease and psoriasis, and

PCT/ 3B2003/ 003914 . -37 ar, '
espedPar G i 2 Yo b, 0B B P0G of such
treatrBQTRFHi&ESomprises administering to said animal an effective amount of a compound

of formula (1). Further provided is a method of treating a respiratory disorder such as asthma
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adm nistering to said animal an effective anmount of a
conpound of formula (1). In addition to their use in

wo b@sapset i ¢ medi ci ne, the conmpounds of for mul BCT/GB2@BRA03914
their pharmaceutically acceptable salts are al so

useful as pharmacol ogical tywls in the 5 devel opnent
and st andar di sation of in vitro and in vivo test

stens fof U f 6% Fea@thient which comprises
or COPHih g s Poigh el 8 ¥ i, it B pE eafihont whih comp
admindidriiml t6 sﬁbl@thnﬁcﬁ aﬁ%ﬁ‘écum@ount altﬂ)cdml)ounﬂmﬁ Keyrsyla (1At s

and mce, as part of the search for newth eutic d
alreaddifion ta thmeu%wl@r@ﬁe%? %H&%%@@WW&P“‘&&%S@P‘FP &R o

.__process tho S
their F&’@HP??F%%C RECRf g’ bger Sﬁaé i ve an pr e?éharH%E&Egﬁ%HF@gtlgthg
devel&ﬂ?ﬁ:n@ NP @ ERESdiodtionhe i Gitlorime ik VoD tade systdnimefdr ﬁ&areena}matwn of the
al so apply. The conpounds_of this |nvent|on may
effectsigBighibrotsarfisth ay¢lo ACtiitytin dabreatory aptmala sieh as Hé‘is a‘fB‘?gé srabbis,
used in the treat

monkeysy FAFARGBICG BPHe m% tﬁhselaﬁc |seeg§tele{gg?&? %Q |ch woul d

b%ﬂﬁ@'a%m‘;é' &Héﬂﬂ]ﬁnhﬁﬁ&lﬁtdl lcOfp&Xiti gﬁ)ceks‘ nfeﬂ'((m,l hm a&rdl mslicament
fi xed dose such conbi nati on products e

manumnqn@fmmlsesofhetaﬁtﬁslatll6 andpefered ﬁmhpdlmqm& %16%185@11615 of the
escri hed here n and t he ot her

mVCnE?i‘h&‘??ﬁ‘E P Ao a'f]@P ve agent within its approved

d %@g&nP@tﬁﬁ@ of 8a8uRRhI} mEpBe 1edsw B&mﬁﬁhﬁb@dllﬂﬁwﬁr drugs and
conbination formulation is inappropriate. Exanple

theralﬁ& iEheéiri the etreatlnmmt wf Varique imienelogigsl; mitasmmaprit %énahgnant disease
non whi ch, unl ess

t
Statesé’(}é'f}eﬂo{‘;lal)ﬁ’ép?r@ Eomm (lIF n%l‘@ﬁﬁ’é‘roé " are gi ven in
d§8foBalaled rﬁ%'&‘fﬁ(eﬁ@ose aRs rcﬁltnbﬁﬁﬁov\l\?f SAuétd %fﬂpﬁ@/ the todpounds of this

room or ient tenperature
inventiempéthai the dosage thgemsrgfbedjherm@. @gche ()lihel) pl@ﬁr@geﬁu@cally—actlve

solutions were dried ovel
agentgyifhyhit apprevednsass B0 SeoB Y hE S eTREBBRe Yep a cqmbination
[¥ie€Vvaporat or under reduced pressure
ﬂ”““g@gg@igﬁ%ﬁé scgls 4.5-30 mmHg) with a bath
tenperature of up to 60C;, (iii) chromatography unl ess

ot herwi se stated neans flash chromat ography on silica
Examples ¢ hjn Iayer chromat ography (TLC) was carried out

The 18\rr]efn?1r : gxgﬁ‘ g&! beri l18dtE%ed £ folRwilPRsh-Fhiting & iniwhich, unless

I'S means a col um contalnlng I or 20g
stated@bth&iwlisec a of 40 mcron particle size, 30 the silica

being contained in a 60ml disposabl.e syrin %n
(i) tempprplrasae Byom iherestes (aisdes Ghearnugn Vo 03% Ayt at room or
amb%%lﬁm ra?u}ey £l Lf 29 e t&?ﬁ#ﬁ@%@cﬂ%CWQS%ﬁ@ ‘Mega Bond

re an colum" iIs referred

(ii) of mctsbluﬁoﬂﬁﬁefe cﬁle@QJVHﬂiihh@mtlQmagm}ldﬂDsﬂ@Hatb;O:Mt@@ﬁtmn of solvent
CT/ GB2003/ 003914 -38 benzenesul ghonl C

|
was c(amm\ﬂ cmﬁas;ag pé@t)armlaaomw updes edused PFREEYT® 26:90 -0 Fagals; 4.5-30

C o Duf fryn I ndustial Estate,
mm@ %é g‘“ﬁ%‘ﬁ %PI_{%IL\ﬁ%d Cl anorgan, UK. \Were _
(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin
layer chromatography (TLC) was carried out on silica gel plates; where a “Bond Elut” column
is referred to, this means a column containing 10g or 20g of silica of 40 micron particle size,
the silica being contained in a 60ml disposable syringe and supported by a porous disc,
obtained from Varian, Harbor City, California, USA under the name “Mega Bond Elut SI”.

Where an "Isolute ™ SCX column" is referred to, this means a column containing
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Fl ashmaster Il is referred to, this nmeans a UV driven
aut omat ed chromat ography unit supplied by Jones; 5

W@ pao}/02412general , the course of reactions was POI/GB®A/003914
by TLC and reaction tines are given for illustration
only; (v) yields, when givef8-are for illustration
only and are not necessarily those which can be

benzedsalph&dc Bxd ghéﬂ -SRREp A9 66Emed 87 RRFRAHonaPS &BahA cRiSlogy Lid.,
were repeated if nore material was required; 10 (vi)

1st Howem DyiftrgnindastialbRtatta (Yatrad Mynecte #leagebd, diil Clamergaos GK. Where
Flas}%ﬁasgegﬁlg re\r/fgtgrgcﬁgsq, {q?%we@lps%{rlfv dci&vg{l] (#@ttglnl% rc%trc())rplgto gl%pﬁ/}? Hnit supplied

by Jdre;r amet hyl sil ane (TM5) as an internal standard,
det’erm ned at 400 MHz using CDC13 as the sol vent
(iv) in rgewal telvenmse sEreatadmdyas folbespdd hygTcOnsed acrcton fijneanee given for
. ven in Hz; (vii) chem cal synbols have their usual
illus ’é’i‘?lqli‘)j’s; Sl units and synbols are used; 15 (viii)

) yﬁeﬁlsv@zﬁén 19k, ‘%%e £ A48 l)lﬂ\)//\ﬂﬁﬁﬁ %%B@F&e?één‘l’ﬂh%g@whfch)&)an be

mass tra were run W th an el ectron energy of
obtairiéd by éld:lgcm praceks éewetogrﬂwt;qﬁ@a'mtiahs werenepatedil nfodP@ajerial was
,n%ge using a direct exposure probe; where indicated
requifYhi sati on was effected by el ectrospray (ES); where

(vi) \Vl?ééluﬁ%n qli BfSis LY E8 an@RNF 1R ﬂoﬁn 3}@ bi¥1ed %156@’@% fifjor

cate t parent ‘mass are reported, and un
diagmatstie pwikas, gtrat meatrth @ermmasliion @pn@trelaade tcstetrhlﬁethgﬁﬂane (TMS) as an
positive mass ion - LCVS (

+.
interig] sBReA S flcigsynaderd éoéagglb% P%% 3 %Shth? a‘alffémtu uggss gtheqigise stated;

t of Glson 306 punps with
CouP%qéé%[@gé%?%s@% girz and Waters ZMD)4000 mass

(vii) sieaitaleymbels havdtelr Gscamanihgst Staiits asd syreholy ar.u8xg0
columm C 18 with 5 mcron particle size. The eluents
(vii)fehvent atios,aie Fvepii Rergesags hoyalieeaci d and B,

i) BSR4 B Bl BLOM o o g hemi

ionishtish @HCIFmoti©nifgh idaBetapoRid pobedvitre Bldatiddidnisaon was
(ES); where val ues for z are given, generally only
effectedry %tr@wrmhfﬁ%awbemwel%&f@rwz BERSSI Vel @enaspldy elyl IOTEEerthh

1nd1cgtg|tﬁé?]'§ Vc%t %Jsmereﬁgr&ﬁ/gﬁ @%esqgﬁzer\svggg Pﬁ%ﬁ&h? g‘lasgc’ 1051'}1%oted is the

€ nmass

posnal@bﬁggyi@t-l(@@ﬁ{ﬁre used: 30 min mnute(s); h hour(s)
WD 2004/ 024721 PCT/ GB2003/ 003914 -39- DMSO

x) L@M}%{lmy;c{ SUPIPRERIARBY MBRMSICEOHetrN whiieeterpatipa; was performed using a
pair of Gilson 306 pumps with Gilson 233 X1 sampler and Waters ZMD4000 mass
spectrometer. The LC comprised water symmetry 4.6x50 column C18 with 5 micron particle
size. The eluents were: A, water with 0.05% formic acid and B, acetonitrile with 0.05%
formic acid. The eluent gradient went from 95% A to 95% B in 6 minutes. Where indicated
ionisation was effected by electrospray (ES); where values for m/z are given, generally only
ions which indicate the parent mass are reported, and unless otherwise stated the mass ion
quoted is the positive mass ion - (M+H)" and
(xi) the following abbreviations are used:

min minute(s);

h hour(s);

d day(s);
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DCM di chl or omret hane; NMP N-net hyl pyrrolidinone; 5
DI AD di -i sopropyl azodi car boxyl ate; LHVDS or Li HVDS
wo paojozurebi s(trinet hyl silyl)am de; MOH net hamot/GBEID3/003914
roomtenperature; TFA trifluoroacetic acid; 10 EtOH
et hanol ; Et OAc et hyl acetat€9- THE tetrahydrof uran;
DI BAL di-i sobutyl al um nium hydride; NMO
4-pridy!l nor mmet}fyesﬂpmla@, and 15 TPAP
tetra-n-propyl anmoni um perruthenate (VI1) EXAMPLE 1
(RPBIE 5 (1- {édmmylfomqlmdc,z met hyl qui nol i n- 4-yl net hox

yI?Qﬁﬂz: %i ?n(géggﬂyl . d|2n41;ji one OOz NHO-N 20

TONmESt i I'r edN—‘h‘iétH}F bftolRfinone;
2-133- met hyl - 3- [ 4-( 2- met hyl qui nol i n- 4-yl met hoxy) phenyl ]
- - pyr r@zsomcmylazydl}cmbopyl@wal dehyde (540nm,

1. S5ni was added
rﬁéﬁwg%@hﬁgﬁ %‘ﬁ@ §‘ 23I pot assi um
cymBOgE (174R&nandi:68mMol ) . The mi xture was heated to
reflux for 1.5 h before addition of a further portion
of REmmoni umr@ém ¢empoaate (300ng, 3. 1mmol ). Heating was
coﬂ%‘%nued for 1 h and the solution left to stand at
RTFOr 40 h. TH@oaet5ah was reheated to reflux for 3
h,gdoren evapgkfbed under reduced pressure to give a
yell ow solid. Thé residue was partitioned between DCM
( FAc and wdlydmaceté80nml) . The aqueous phase was

e cted with Dg%f 20ml) and the conbi ned organic
phidEs wo 2089y fnPCT/ GB2003/ 003914 -40 were
dripggh i Na2S4); lﬁﬁﬁaﬁ}ﬁ ﬁ&tlﬁ/?n g:he crude product was
purified by chro tograp F ashmaster 11, 20g
SilNMfa bond 4ehethy]medpheliie X%xMeOkhd DCM) to give the

pr}lo?&t, as a mxture of 4 di astere0| somers as a
wh f oam (tERProRylammaepivm pyyaithepae VD The starting

mat eri al

2-{3-net hyl - 3-[ 4- (2- net hyl qui nol i n- 4-yl nmet hoxy) phenyl ]
EXAMPDEd-
(R/S)-5-(1-{3-Methyl-3-[4-(2-methylquinolin-4-ylmethoxy)phenyl]-2-oxopyrrolidin-1-

yl}ethyl)imidazolidine-2,4-dione
’ o
o= N %
N o
)

To a stirred solution of 2-{3-methyl-3-[4-(2-methylquinolin-4-ylmethoxy)phenyl]-2-oxo-
pyrrolidin-1-yl }propionaldehyde (540mg, 1.34mmol) in EtOH (5ml) and water (5ml) was

=N

added ammonium carbonate (770mg, 8.0mmol) and potassium cyanide (174mg, 2.68mmol).
The mixture was heated to reflux for 1.5 h before addition of a further portion of ammonium
carbonate (300mg, 3.1mmol). Heating was continued for 1 h and the solution left to stand at
RT for 40 h. The solution was reheated to reflux for 3 h, then evaporated under reduced
pressure to give a yellow solid. The residue was partitioned between DCM (30ml) and water
(30ml). The aqueous phase was extracted with DCM (20ml) and the combined organic phases
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pyrrolidin-1-yl}propional dehyde was prepared as
follows : i) To a solution of nethyl
W@ R)o4/82473t ( 4- hydr oxyphenyl ) - 3- et hyl - 2- oxopyr r BCT/GBRO0BA03914
yl ] propi onoate (725ng, 2.62mmol) in DMSO (30ml) was
added 4-chl oronet hyl - 2- met4yl qui nol i net (500ny,
2.62mmol ), caesium carbonate (1.7g, 5.2 nmol) and
[
were il (a0 ol O BIRL (G ro BBk s it G Bhnbmaidifephy
(FlashiBtel E220¢ ﬁﬁczﬂboﬂduﬂhﬁe vesena RPoMeOH 6DEdDI to ighverthel ptqduetd asa
with Et QAc (200nl) and shed with brin 8&31
mixtulhef 4digstaiceispmamscasm¥hils 1osm CRADEDF2mmphh dYtat and
purified by chromatography (Flashmaster 11, 50g
silica bond elute, eluent 50->100% Et QAc / |sohexane)
The sttaﬁn%' M@eARNY3-methyl-3-[4- (2-methy1qu1nohn-4 -ylmethoxy)phenyl]-2-oxo-
(R ﬁs met hyl - 3- [4 (2- nethyl i nol i n-4-yl net hoxy) phe
pyrrolmitnil -9 } pIBpiR 9hyd@|wa@ iPFePRT 2}3&’ %nat e (780ny,

D STRRR s(om i Mgy iR)(Q"l’E*{%&%ﬁ?&g@qeﬁgb 3%;1%?5& ?Toﬁﬁ?olidin-l-
yl]pro}ai'@noa%? ) & Zgﬂﬂ}nméi @I\?ao &ml) &af deed 4- chl(bi))meﬂlyll—a

methylqERol{nef (i@@mg 2. @mdb qugmmpag@ng% (1.7¢ g 1513 mrgo]@ ?ma tptra-n-

butylag’i?q@ew 10§3df 41 Pé % ﬁqlb(ﬁ]o%sdltaﬂt scfluu was 3t1r1[;] ed at |6? g for 75

min. 38e RERRYE IRkt Was B WEREOSA mtcmueea&@lmmEtdAa (aOD)hﬁl) swyabwashed
azeotroped with toluene, dissolved in DCM (10m ) and

with e (31 00milpnThowietc pbase 3 dried (Nmséhwamaéé apd purified by

|
chrongyeegsupSE OB e SH5a BT G iR b s BT Qe ppterame)
to glvte%etlgylglel g?trﬁétﬁ l%lﬂl@h{éﬁlﬂ’qdlﬁblﬁﬁliyhﬁétﬁ&( Sll]Lﬂm

[ orl ution and allowing to warmto RT.
oxopwoilidin-dyl yepioimte @80mEet Smmdl) asneoil; NIRal 43¢k 31:103|\J| 55 (s, 3H),

221 (3084 3k B R D A A 53 453

1H), §. &?ﬁégﬁ% 6.9 RNOENIT. 54 QU 2By MG iHFd’ (s NEDMAY 0 gmapiy, 7.92 (d,

ster [0, 20g silica bond elute, eluent
1H), &07{d£NWbEM£ﬂB / |sohexane) to glve

)y INGERR ey e P e b saP sy de

oxop@?«%ﬁin@ 1]351 fBrﬁR/Rﬁ@até)g SOQiga? t8ﬁ{n%l) YIRS trbRAON T tolueng dissolved in

H,_major isoner), 1.40
DCNB(IﬂOmﬂI) mxdrthéBﬁblutmrmlo)ed t —5’ 8°Q. sTo B wad adgled a§@l¢é1|091 of PIBAL (1.0M

in DCEM] 3. ﬁp;)mol I(dzc())pnvzir oveg 1§ is utlgigvas %tn%%d %t %%°C for 2 h,
beforé%@%%?%% %E{)Sd alzlg‘rl%gllugrg r%llr%)}lhe s@hﬂ&% al?@lﬁgﬁﬁéa qufiz&ﬂ- to RT.

The sobtidRwWas tHen3luted, witiHwaren2ml) sndBCM (20ndd ajdithezigueous phase
m nor _i_soner)

extraqtpg with 160N @x?)(}{p};' %g éc;nkné'l'_?l Q;ganlsc%@serrnﬁwér@dnﬁﬁéﬁgm
conceéﬁa{e?eaﬁg}%tlﬁﬁﬁd‘@i Oxymlqutol,c%ya[phy éFlash aster II 20 El)l/l?ér} g?rlld elzlgter eluent

50—>¥qu@ %Aeﬂﬁmh&ahaﬁto%magggmg%ﬁédm @2- lgﬂﬁanﬁ@)ﬁA—"and
as Regi stry nu r 4 1 AU T
yimeBpRyRbenal Gox R EoR din 51 G SRABY A, AT RE has

diastAEERHEI CEIRES 1190mMAS RRAE 737 (d, 3H, major isomer), 1.40 (d, 3H, minor
isomer), 1.56 (s, 3H, minor isomer), 1.59 (s, 3H, major isomer), 2.22-2.28 (m, 1H), 2.45-2.51
(m, 1H), 2.75 (s, 3H), 3.26-3.36 (m, 2H), 4.71 (q, 1H), 5.49 (s, 2H), 7 .00 (d, 2H, minor
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and has CAS Regi stry nunber 288399-19-9. Alternatively
(RI'S)-5-(1-{3-nethyl -3-[4-(2-nmet hyl qui nol i n-4-yl net hox
wQ rheme - 2- 10 PCT/GB2003/003914
oxopyrrolidin-1-yl}ethyl)imdazolidine-2, 4-di one may
be prepared as follows: To-dlstirred solution of
2-{3-net hyl - 3-[ 4- (2- et hyl qui nol i n- 4-yl met hoxy) phenyl ]
1some6)2 y éﬁnﬁ%ﬂ rﬁlhj ofisB &m}r})}}”l’ BO(QRIED Al slabyder) (140 QHd ménor isomer),

and wat er Bm.vms

7.45 (8ED mmmnblomvb(m ]]H)r@ 921d,5HhoB )07 &AL HHoVESs 408m

cyanide (33ng, 0.5mmol). The m xture was heated to

reflux f N 0 | on, vas eft tq stand at. RT
§ Thecsyeihang At meiten (e bR et bhE: Sreh e S i froRiar
yl]pro?ﬁcgl% tej{as Bled @scrived-in WO9SRRHA %H’M@@A@S’R T%Et@}tr REnbRDRB406-12-
uced pressure to give a yellow solid. e residue
0. was partitioned between Et OAc (30nil) and brine
(30nt) . The aqueous phase was extracted with Et OAc

PG IR R e
andhE{‘CRﬁe%%ﬁ%Ef%ﬂer@@ﬁgﬁ@t@r I, 20g silica bond el ute,

uent to give the 20 product, as a
m xture of 2 dlaste0|soners as a white foam (19ng,

0. 0O4nmol ) ; 473. ta t t
Altenmt%wm@vé}ss%ﬁi%znmlmﬂl%aﬁﬂ ol RE PR RERA 22.
oxopﬂgﬁﬁgl\ﬁl\-g %J:l }%ﬁ?\/léjtl%al& lﬁ’dzlf_?? 2D Q%bﬁi@ﬂﬁﬁi Be PRDaRUGR BSIRMYAS

To a Rirreetsoltiod-of 2- (32mathyhsH 44(@2- nmthqumnglimwmh9mmwll 2-
onop e R emoritgdst (B b IB AT R ST R s
addecégi%kn%%f’ dﬁrﬁ?@t%ﬁOﬁgﬁ%ﬁﬁﬂﬂd o%sﬁ%% Qghn{l&)b ‘@3][%% 0.5mmol).

The nsi@tuté @B he@ed &ireflietbr dth. Rihef sotutibnhyaslefit oo ﬂadeaIIR:T] pvgnight then
w th saturated amoni um chlorj

t
heated ot B OR S arhaFAPO BICIAAT GO COBIOR vt g qgated under
o BRI PLESE 2 B M, o
and baind (30l f The adueoadpiosaivageapited WittaEtOms (30ml) ind thégombined

silica bond elute, eluent 50-100% _Et QAc / |sohex3ge)
organi@phyis¢sedried (Na,SOy) and evaporated. The crude product was purified by

v BB S e s e v

produt, 18 heyore BED Wl b teyis61abis sk Rhiseifaas(19ns, 0.g#mmol); MS: 473.
di ast ereoi soner (100ngy, O0.25mmol); NMR (CDC13) 1.19

(d, 3H), 1.53 (s, 3H), 2.17 (m 1H), 2.42 (m 1H)),

The sGirifle &%en%[%-{é:n;%mgl%- [ﬁg-me%%féﬁzoﬁiﬂlmﬂ@et@;(g@lfﬁéﬁ .%I.l_b g
oxopyrlfglﬂhﬁ-q 7yl}15?1‘6})ngld@r@dé thias Bidpared. 24 3ol Bws 1H) 7 53 (m

7.92 (d, 1H), 8.07 MB: 5
i) 409ethyl 3- {3-methyl- -[4 (2-methy1qu1nohn -4- ylmethoxy)phenyl] 2-oxopyrrolidin-1-

bt DR B B3 PSP 38 AR5 ok e

(6ml1 Y- oDk s MMISd diss1Baby efihﬂhﬁmDsMoh 2218l 0M éh THFl 5.68@nol,

added a solution of Dess-Martin reagent (15% W v in ]
0.851meMTIhe sdlnmn wah etirsagl at RiTofer 1mbeford queaehing with spiyratgd gmmonium

Chlor(‘%(ﬁ?il Hon, %téél% lon\ W)E(lg theti dhlqt%la Wﬂh ﬂbﬁi (%mls]anch t%aqueous phase

extracted with DCM (10ml). The combined organic layers were dried (Na;SOy), concentrated

and purified by chromatography (Flashmaster II, 20g silica bond elute, eluent 50—100%
EtOAc / isohexane) to give 1-(2-hydroxy-1-methylethyl)-3-methyl-3-[4-(2-methylquinolin-4-
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10 with brine (20m), dried (Na2SO4) and evapor at ed.

The resul tant product was used in the final step
wowrahoet2puri fication; M. 403. EXAMPLE 2 PCT/GB2003/003914

(R/'S)-5-{3-Methyl -3-[4-(2-net hyl qui nol i n-4-yl met hoxy) p

henyl ] - 2- oxopyrrolidin-1- 14).

yl met hyl }i m dazolidine-2,4-dione HO ONN HON To

ylmet?g@é%l{q@?ﬁpé?&%l@%—%gbﬁ% ﬁlsgxg}en%?sit%re%s?/ er (tlggl)l(ﬂ. %Serﬁgllob NMR

(CDCi3) QXBQF(W 3161} ilcﬂg:r(s,lfiﬂj zag %ﬁﬁﬂﬁﬁ@@(dlg éﬂgﬂ))r;rg 69Iml6Hl)rﬁJ7§ (8, rﬁSH)
and wa added a

3.28 (s ABBRAAQ tpGBRHy O ﬁnoﬁ&m 75 GRGURD ok By Skt 2D, 700 &

28, 137 B ARk, 28 Rl K4 (6, 1S w{deqﬁs 3,07, ) Ms:

405. anmoni um car bonate (300rrg 3.1mol ). Heating was
continued for 1 h and the solution allowed to cool

i)  add2edydoryd agethylndyh Ssmealisl-3ad- (Farethylaynelin-fet ween

yime BRI OB AT ) TSR A .

this W@Bﬂé&&l Aol@tbn df%§®fe)ﬁn@%g@ﬁ%[’%&ﬁ/@dn DUM, @Wmm)e The solution
product was gurlfl ed by chromat ographé (Fl ashmaster 25

was sti_xre;d ato‘lgT§¢113 ancbtmdef@rlgn anixtara iba dDoied 59thNEBA G (A0mbyvashed
L PS4 AR S gy o v o

step wighout mf;’&%mn@ PCT/ GB2003/ 003914 -43 The
starting mat eri al {

3-net hyl - 3-[ 4- ( 2- net hyl qui nol i n-4-yl met hoxy) phenyl ] - 2-
r.rolidin-1-yl}acetal dehyde was prepared as
EXA : i) To a solution of nethyl

(RIS)-25-(ﬁlﬁ’&ﬂ%ﬂi’:-‘?4%2’-“%@]513‘1)1un%bﬂﬁmbylhie%h&zw@h@r@mpﬁ-bﬁébﬁ@oﬁdlﬁy1-
11.9mol) 1 n

- di‘chl or oet hane was added net hyl
ylmethlyyjimidezeliflinsr yddianei de (1. 6g, 12. 7nmmol) 5 and
di i sogropyl ethylamne (2.3m, 13.2mmmol). The resul tant

Ns on was stirred at RTfor 90 m n before addition
o= df tri acet oxyborohydride (3.3g, 15.5mml). The

Nr&act| 'xture was stirred for a further 2 h,

bef ore ' DCM (150mL) and brine (150ml). The

aqueous phasejwys” extracted wi th DCM (150nL). The
w8 phases were dried (Na2SO4) and
evapor at ed The resultant oil was dissolved in tol uene

o 3PATR T8 BRI By R Bt AR,

oxop&&@lldlﬂ—Q%g;zﬁzle{aﬂd‘eﬁy@@@SOQQ ut. e6meloldn EtQORE il el v(/ater (5ml) was
| sohexane) to give nethé [3-(4-

addedbammpnisiy parbenydty (@8mat h mnzalbaetsi@mw%mnldeﬂ?lée&@a%mol)
The ngl_xilge r?]s %i%fﬁg?o © gx %83 %‘Eﬁf&%ﬁd@&t ?u rﬁf a?%&hérgp%gtéén( osf’ atithonium
carbodlte: (3608 ¥ Bmmét)) Heatifidwas continued for 1 h and the solution allowed to cool
and evaporated. The residue was partitioned between DCM (30ml) and water (30ml). The
aqueous phase was extracted with DCM (30ml) and the combined organic phases dried
(Na,SO,) and evaporated. The crude product was purified by chromatography (Flashmaster
11, 20g silica bond elute, eluent 2%—5% MeOH in DCM) to give the product, as a mixture of
2 diasteoisomers, as a white foam (130mg, 0.28mmol); MS: 457.
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(s, 2H), 6.93 (d, 2H) 7.29-7.43 (m 71-1); M 354. 15
ii) To a solution of nethyl
W 3e0g245enzyl oxyphenyl ) - 3- met hyl - 2- oxopyr r ol i dPCF/GBYI0B/A03914

cetate (2.18g, 6.2 mmmol) in EtOH (50m ) was added
cycl ohexene (6.3 m, 62mmol 43and 10% Pd/C (1.0g). The
reaction m xture was heated under reflux for 1 h. The

The $t8ARE n@RerlHl 43%&1[1 [4- @Llhem@quin@hﬁnpgn@ﬂ%p@?ﬁﬁﬁymed
to grve nethyl (4- hydroxypheny

oxopgrmmmfleyh}anemldefwﬂ? aeepwparcdgs Enlowisl: (1. 6g, 60. 8mmol )

1) 03 |§§'lut1 n 9ﬁn1(3}_|é1y1 é}(é %eélzn!pg( @ény@,—%—me@y}% C(xd)y_%psatei (45 T1g,

11, 91¥1m%f‘) 1ﬁq 2- 81'(':')1101‘&@12%@%% aHélf;d r};&hgl A0diHAk QQdIQEhIQEH@W 6g 12 7mmol)
hydr oxyphenyl) oxopyrrolidin-

and dlmbpzropymthygmnﬂe Gmml )13|2rm1‘iNBCD“h©3@nﬂt)mwthtmaidw stlrred at RT for 90

min lgegétg!agaft)lggfog éﬂcgplél t(lgcr;y @grgorp qi]O(iS 3(g; iggg]’mol)?" '?lmm}glxgtfon mixture
was §tﬁfea%ﬁa Rﬂmék AMBELHIIRDh 48 ]jéM‘tQSOrﬁ}&%nd BHRL hsoﬁh)e The

resul tant solution was stirred at 60 for 90 m n.
aqueowsgtasOwasexttacted witls D2 6l 0mbje dTHeocomtmhed dnganid phasbed/ere dried

oo nlegamreieqndse B age (hspiSesn P A eped to

oo | L4 6 PR AR ELERRID B e S gt .
100gts¢i1cglbbﬁd eiitd) \eluehB20m th@Ac 3 ifoiexane) to give methyl [3-(4-
met hy |%rl nol i n- 4-yl met hoxy phenyl(%ﬂZ oxopyrrol

benzylﬂgsmhga&) wethyl-gxopyrmhigin-1-YHacehe (i $2, el a(\ghlte solid;

s £t T g 420y o6 3867 i . s

(s, 2H),G®3((d ZH)‘V 29-77 439(nﬁ dH)2MS,354. 47 (s, 1H), 7.53 (m

. 1 7.92 (d, 11-1), 8.07
ii) 45%0 av@ugemg} mzmlz@ (ﬁdwn@%wwgéimethyhécomgm\%@ﬁy1—y1]acetate
@. 18{gg§( g‘?ﬁlﬁx §orﬂﬁ} 1 eg&%&vfggg%e@é' @3 f@oﬁﬁ%@l‘b‘b%d] 0% Pd/C

(1.089z&hé fdap@@h ﬂdlithret\ﬁisll%ﬁﬁd anderdesofor @ th. i TheRehdtiobrhixtuad ¢has
the solution cooled to -78C. To this was added a

allovepd|te £pJrang fevapaeaied cqgwewyw4—hwrsmﬁnylk3sn@yl -2-

oxopgrr&?@"n%‘?y@ Flare A J que 1k egg Q%&ﬁ%ﬁg@}i@% 5 '{]sr él‘frlfmz% (of 3, 2.42

(m, 16D} a4 e, SH),BLTOR, 31Hﬂ461|3|(§>VEH)96t7@ (8\eaHY, 7 Q4RI 2FTN RIS 264.
solution was then diluted with water (10m ) and DCM

iii) (| M)Solaﬁ@n pheegyl Bo(fshyseephenyl - Fanaslayl-2npxapymeligin-1-yl]acetate

(o SR PR GG PR I PR, 2sme

3. Smmdm@wsﬁry béﬂb@ﬁat@(még G @th@el) aNStetéa&&buﬂy@aﬁnmam iodide (1.4g, 3.8
synthesis of neth

mmo@) (Ehcbémtﬁnbs@lpmas) stipredrat 66/1C fpr §anint dhe aeastinamitueewas

allowgs padaen e YER EAGREomf 5E watlie ViS00 The

R RNSELS 35, g koo g st
SQggglcgttboyld sl elucpg §3:9900%-BOARX AMibeFarg) to give methyl {3-methyl-3-[4-
(2-methylquinolin-4-ylmethoxy)phenyl]-2-oxopyrrolidin-1-yl }acetate (1.0g, 2.4mmol) as an
oil; NMR 1.57 (s, 3H), 2.21 (m, 1H), 2.44 (m, 1H), 2.75 (s, 3H), 3.44 (m, 2H), 3.74 (s, 3H),
4.15 (s, 2H), 5.49 (s, 2H), 7.00 (d, 2H), 7.39 (d, 2H), 7.47 (s, 1H), 7.53 (m, 1H), 7.71 (m, 1H),

7.92 (d, 1H), 8.07 (d, 1H); MS 419.
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5- Met hyl - 5- {3- net hyl - 3-[ 4- ( 2- et hyl qui nol i n- 4-yl met hox
y) phenyl ] - 2- oxopyrrolidin-I-
wQ@ keveowred i m dazol i dine-2,4-dione HO O N N PCTOGBMN03/003914
20 To a stirred solution of
3- met hyl - 3- [ 4- (2- et hyl qui nd#4Fn- 4- yI met hoxy) pheny! ] - 1-
(2- oxopropyl)pyrrolidin-2-one (163ng, 0.41mmol) in
iv) Et XethyP fA-meatnd- 3A@t—@Lmétﬂ?lﬂ])nn‘ﬂhﬁ—%ﬂﬁdmx?}ﬁﬂi@ﬂﬂ}lmoxopyrrohdln-1—

carbonate g250 2. 6mmol ) and pot assi um cyani d
Y} acetig 5 00meg £dfmmoD AR B RLIcRe ard distalvehio BEM (6ml) and
ock 6 I I
e s AIBILCO 34 TTsaBetd SRl R ERAS
2.3mvmd, mxnl)ucn@bwl@e oha IDQﬂantha sblogom ol sedreld & -F8eL for 1 h, before

purified on a Flashmaster |l eluting with 0% ->10%
quenﬁ%lw sprukgted gmgloptim pllogideyplietion a&lowmg(noumm RY. The

solut%'n%%atsqﬁéxrc’%ﬂg% Wltﬁwier%%mﬁ fﬁg gﬁl\(@?@g@ atlg %helaqgg&lis p’?llle\l/g\t): extracted

with ]D(ﬁZ 33)(35)11111 "Biird orgam@ghésﬂlwal kdkied ZNZ;3 A Mand lyapotatbd to(gﬁve the
04/ 024721 PCT/ GBZOO3/ 003914 -

47
Cmdelqlslehyele Wéﬂélhwawssél)wnhsu@artb@ purificatian; 3§S:(489. 1H), 7. 06
(d, 1H), 7.09 (d, 1H, 7.29 (d, 1H, 7.31 (d, 1H
7.56 (s, 1H), 7.59 (m 1H), 7.75 (m 1H), 7.96 (s,
% Thelé}fhthe&s%n{eﬂgl Qfmrbeﬁzﬂlgx enybj2-meth{d- éﬁgx&bﬁtangaém}as been
10.68 (s VS: 5 The starting materi al
descriheghin Hyled- ¢lzw( 2068t 4@ |4aﬁ4 nBIQ9Y 1971 et hex CSHRegjdtly-rixmber
opropyl ) pyrrolidin-2-one was prepared as follows
2234(:()&99"%% a sol ution of nethyl
2- (4- benzyl oxyphenyl ) - 2- met hyl - 4- oxobut anoat e (521ng,
1.67mmol ) in 1,2-dichloroethane (10m) was added
T Thepsyathiesis of therdbplalnrsimetityl-L8méthyanB®tinohls beclilesaribed it Wi0199/65867
n.was stirr t for 1 h before addition of
andhg%QBE&? tPPPH@%?ggg%%?Bﬁgﬁride (496ny, 2.34mol ).
The reaction m xture was stirred for a further Ih and
stood at RT for 72 h before addition of DCM (20nl) and
EXAMRBIFE3(20m ). The organlc phase mas dried (Na2SO4)
d uIt nt o] di.ssol.ved in
s M. sEl g’e%ﬁ%f“- efhalgpoling g %ﬁymmnyﬁ12rmar%dln-l-
ylmeﬁ@ghmmoﬁaﬁl@qghﬁa, The resul tant oil was dissolved
Et OH (10nl) and pl aced under an argon atnosphere.
N cl ghexene (1.2nl, | 7mmol) and 10% 15 pal | adi um on
o= ghalicoal (200ng) were added and the resultant mxture
N ted foyreflux for 2 h.  The reaction m xture was
= iltered and evaporated to an oi
(440ny). THRe 7 e product was dissolved in DVBO
(4ml). To this_gaesi um carbonate (1.1g, 3.38nmol),
tetra-n-butyl armoni um i odi de (620ngy, 1.68mmol) and

4- chl or onet hyl - 2- net h!' qui nol i ne
To a stirred solution of 3-methyl-3-[4-(2-methylquinolin-4-ylmethoxy)phenyl]-1-(2-

oxopropyl)pyrrolidin-2-one (163mg, 0.41mmol) in EtOH (2ml) and water (2ml) was added

ammonium carbonate (250mg, 2.6mmol) and potassium cyanide (55mg, 0.85mmol). The
mixture was heated to 60°C for 2.5 h and then 16 h at RT. Silica gel (2g) was added and the
suspension evaporated. The resultant powder was applied to the top of a 10g bond elute and
purified on a Flashmaster I eluting with 0%—10% EtOH in DCM) to give the product, as a
mixture of 2 diasteoisomers, as a white foam (99mg, 0.21mmol); NMR 1.23 (s, 1.5H), 1.24 (s,
1.5H), 1.376 (s, 1.5H), 1.378 (s, 1.5H), 2.07 (m, 1H), 2.25 (m, 1H), 2.67 (s, 3H), 3.47 (ABq,
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(333mg, 1.74mmol) were added and the m xture heated to
60C for 45 mn. The reaction 20 m xture was

wartioe47oned bet ween Et OAc (20nl) and brine (2PelEB200BA03914
organi ¢ phase was washed with brine (2x20m), dried
and evaporated. The crude pddduct was purified by

chr omat ography (Fl ashmaster 11, 20g silica bond el ute,
1 t { 1 le, 09(d, 1 729d1H,731
1, E g?gxoy%ﬁggﬁ)@g@) tSCSQI% Vlfi%)ﬂ ()8( )y7qU|(no Ir|I)n- 4-)5 )

(q, lﬁbﬁyéﬁp(h,e]@)l ]7{59r(m;>I1Hd,| h?&(m,n]fé{)a% 9érﬁs 167)} 8.021&nig); 8. WS(d 1H)
5. 25 11 ti o]
10. 67_L? %Sﬁ%dpcg% SVS%’I% “hyl - 3-[ 4- (2- net hyl qunol i n- 4-

yl met hoxy) phenyl ] pyrrol i di n 2-one in anhydrous DCM

(7m) was added NMO (240ng, 1.8mmol) and 4A nol ecul ar
The Siréing mafediaDdgjethylie[4-ambihglyuitiokinu- g medtoxy)phenyld 1£(@+

10 mn Dbefore addition of T AP (22ng, 0.06mmmol),
OXOPEQHY})PYfFfb}l%Q S ASRIRRAGLAS OlOWE n and the reaction

) US55 PR 0 0000y BN Al 521m

1.67@mdpah apedichlor@ihane l(hhnlc) lwael addedddarainonhpoipanag0.18ml, 2.33mmol).
purified by chronato el uent

| h
The regdtypissotytion Ve iz §,p(b§fc?;a n;a%g’%%ﬂldﬂiﬁl nol i n- 4-

tnacég!ﬁ obfb%?ﬁ@%%%’]g3%3hg’l"f&9 W%&t%&%ﬁ%f%ﬁﬁ@@ £@S: further 1h

and dﬁgf/oaﬂEMB/zl)Qﬂ?%ﬂcif% adeﬁﬁion:iL Ié_l)f)DGZNZ (ZOBMS@)d br]nefl(&O(lﬂ) ”Hid)qrgamc phase
S (m
was Gigd (NaxSIn) apd\guapomd ’l;heslgsql@nt ghyvas ghsg@v?cbm tQ].q)ane 20m}) and

heate%lqg 98‘?%1‘& %%5 gllé‘?idf’l"(k%’d M&a&@@@w&z%aﬁaﬁﬂgﬂ \1759 dissolved in
EtOR (ﬂoﬁﬂfm aééd[ LﬂTdéIZaﬂTﬁ;'gbly hignospitdre. nEfelgherehd omﬁnp Ileﬂmhdl) and 10%

oxopyrrolldln | - ylmethyl}i mdazolidine-2,

palladiunyelt ewrdast (208mg) @eradderjangthe resutiant oy tyre élﬁi‘tﬁﬁl fegeflux for 2
The %g(l‘t}]lé)t&lr{%g L?rg AS eflg\%lecg%(c?og (ik:ftf%% aﬁﬂﬂe%aﬂd}atyg 8_51{ & NAMO% The

crudélpodedt Ri a4 @Zs@blv@d [h Emwxﬁb}l To3hib éae(sﬁnﬂeilbmha(w(lnbg 3B8émol),

-yl met hoxy) phen -oxopyrrolidin- 3-yl}carbamte
tetran3I8@ytgmMmEn mmsﬁc}e (620mgr bbmmeh and $-droromsthyki-pathylgpinoline

5 b AP BB i
mixtleYeds PattitidBed S&Wegn (5200 (2(931% A0 Bine @8md). MThet dtpghiO©phase was

di ast éreoi soners; Ms: e nother liquors were
washed apidrtaine d2x200gf) \dsied and pvarp@rat@b mhegfrugy B@Q@‘it veas parified by

0
chroRalgpRY dpspr3teR Tt R08 Bl cluie NSt AQYYHRAR 1 82

L L 1in€ihoRyphémydiphelidin-2-
hydr?f;%%i/ch’yﬂciihﬁig P}%g MS%%wi\/]\]ggﬂgglggfyat ed bi)%chl}?]é)? reoneas At
oil (475mg) MS: 405.
ii) To a solution of 1-(2-hydroxypropyl)-3-methyl-3-[4-(2-methylquinolin-4-

ylmethoxy)phenyl]pyrrolidin-2-one in anhydrous DCM (7ml) was added NMO (240mg,

1.8mmol) and 4A molecular sieves (660mg). The reaction mixture was stirred for 10 min
before addition of TPAP (22mg, 0.06mmol), stirring was continued for 20 min and the
reaction mixture was poured onto a 5g Silica bond elute and washed with DCM/MeOH (1:1).
The solvent was evaporated to give the crude product which was purified by chromatography
(Flashmaster II, eluent 100% EtOAc) to give 3-methyl-3-[4-(2-methylquinolin-4-
ylmethoxy)phenyl]-1-(2-oxopropyl)pyrrolidin-2-one as an oil (130mg, 0.32mmol); NMR



10

15

20

25

chromat ography (instrunment: Glson, colum: Merck 50mnm
20m Chiral cel QJ, eluent EtOH MeOH TEA 50/50/0.5 at
w@aeloezi7ed to give 4 isonmers as the free base, PCHGBR003/A03914

(8my, 79%purity), MS:460; isoner B (1llny, 64%

purity), Ms: 460; isoner C ¢d@Bny, 63% purity) 20 MS:

460 and isoner D (10ngy, 75% purity) MsS: 460. The

(400§4}§i bmsomtaﬁﬂsaﬁﬁj ert(r(etﬁw 2{13 (m, 11){) 2?1 (n? 1H), 2.67 (s, 3H), 4.17
hyl

1- (2, 5- di oxoi m dazol i di n-4-yi ne

(ABWH)W 68131 8H)7.Q9 (d, BEDHDIY §b IQHr),y"l 56 (&, BHD-TpY% (o) TH), A74(m, 1HD),
r s prepared as follows : 25 i) To a
7-97£6| ]%ﬁi gi%%ﬁﬁ? hyl

2- (4- benzyl oxyphenyl ) -2-tert-but oxycar bonyl am no- 4-
oxobut anoate (CAS Regi stry nunber 223407-41-8) (1.15q,
EXAZ\/IBEEGI) in 1,2-dichloroethane (15m) was added

SRR S R St TR MR
ylm%lé%l%i}ﬁ] gﬁiﬂ@ﬁk’é&‘l%g%@gﬁhg%qﬁ& (%47R-Ir;1 Loge? gr \e/\Daddi tion

wf sodi um triacet oxyborohydride (770ng, 3.6nmol). The

. mi xture was stirred for a further 2 h,

jtion of DCM (35m ) and brine (50m). The
aqueous se extracted wwth DCM (50mL). The
conbi ned orgaw hases were dried (Na2SO»4) and
evaporated. TRg,resultant oil was dissolved in toluene
(30nl) and heated to 5 90C for 90 mn, allowed to
cool, evaporated and purified by chrormt ogr aphy

To a(sﬁna@m}mnecvf deetyl clfl@gds((l 5m1é nbM@@Pb(imlé wae Iad@qlttefzﬂ%)ﬂ 41-2,5-

oS R S B BN o NP ahp ROyl Fopyrrolidin-

-yl}lcbﬁdaﬁla%éﬁﬁﬁ%t(%ﬁnﬁl% 1%6 {@&2%01?@& Qtlsrrélgalfb RERr @Urﬂnﬁ%ﬁnng which

times wlﬁtd)p,recﬁm%e B)rﬁn.‘cd( ff’he r@bglqn Bix68re(veas fﬂtd‘,rqd 8. m 4 Whlte crystalline

sohdéglé@g,((b?’gg%){) a$§ nﬁ}lHé,ge of glgst%]ﬁ]olS?WrS‘ E/{%’S 4§éb ihg &%leq%uors were

evapratéﬁBcB gY\Je a further 60m,ch of product as an off white solid. _
benzyl oxyphenyt)-3-tert-but oxycarbonyl am no- 2-

5- {30%@:,0& Bi- (2dmnﬁ1y1q,uhmﬂmtfh§'hne(t}8ﬁ@ir@enyl]-8mmlp)11rblli\diﬁﬂa-l

simelig? BEgcsBOie TnionE D ERRTYE (R rearad Bapes
chro#%fog%%fl; gfﬁs St Gilsoh g?lﬁﬁlﬂCMei)& o I%Pg.m"@ﬁlrﬁlitg@)egluem

evapor at ed ive met
Etommm/qmbmwd)/arﬂ mc}SﬁﬂMnhwcgimay Boaieyd gs-tRe O PYsel Bbinei A (8myg,

§ ! acetate as white foam (660 1.8mmmol ) NWR )
79%(p,g|;g Sé@@llgs)mfr Bdl pgg (glfgpunty) @éS( ; 1s§’megpb€10mg, 63% purity)
3.90 1H), 4.34
MS%B‘?%“%{S&%#&%%%’ (%f?ﬂlgf}éM'%%'. 42 (br.(ms, IiI)H), 6.67
(d, 2H), 7.29 (d, 2H). iii) Toasolutlon of net hyl

[ 3-tert-butoxycarbonyl am no- 3- (4- t&ydroxyphenyle 2 20
The gaiing imaggrialfart-puty] ilaé?eﬁﬂ@m(m@@@ in-4-gimethyDnl4p80

w3 AR A2 e b TR P e o
folloaRd tetra-n-

i) To a solution of methyl 2-(4-benzyloxyphenyl)-2-tert-butoxycarbonylamino-4-
oxobutanoate (CAS Registry number 223407-41-8) (1.15g, 2.8mmol) in 1,2-dichloroethane
(15ml) was added methyl glycinate hydrochloride (390mg, 3.1mmol) and

diisopropylethylamine (0.54ml, 0.31 mmol). The resultant solution was stirred at RT for 60
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but yl ammoni um i odi de (610ng, 1.65mmol). The resultant

solution was stirred at 60 C for 70 mn. The reaction
worRoosie42ivas al l owed to cool then diluted w t hpEt/GBe003/003914

(90m) and washed w th brine (3x45nl). The organic

phase was dried (Na2SO4), ewHporated and purified by

25 chromat ography (Flashmaster 11, 50g silica bond

min I@éfgfﬁ%fldﬁiou%mgo&%*tﬁ%&iﬁe@h/ydﬁ&@mmgei6ﬁ1ﬁ101)g IMR reaction
net hy
mixt@eetveaststitrad &qadartb@r%/h,emfm a@ddifian ePDEM BAng) kb brine $O0pl). The

aque&u%ﬁh%%/ §vg élﬁ eélzvfithoﬁmf ri{%}'@lmﬁé %ﬂ%‘lfl};ﬁa({: (irtggraig (pégszeg g%te dried
N angé) and- eZ§poQ§ted 3'1"91@ regulga%t Gﬁ rwas %hssglw:d nfgtoﬂl%né ?Onﬁ?"ﬁnd heated to
90°C1fbl 90 ﬁnm,gtllomed QH)qol Ecvﬁporegd aﬁd—lpunfiem c(momzﬂdgraphy (Iﬂlashmaster 10,

50g siﬁﬁa bo)ﬂdgiutcz g?ueg}&ml%_% §Oé8€t?}ﬁc 11 tq\&\/ﬁ g;qlet )Sl gy 4-
benz?l%x g; 4L0%Mfo %bﬁ‘ﬁhﬂ&& M’ nﬂ g oﬁﬁitnh}’ gt Qb ae! {52'71'8;‘%8 .2 mmol)

ph eny oxopyrrolldl yl }acétate
asa dalcﬁmhm)bﬂ IR (GDQMHN €DCly) Tt ghtr 5 OB, DXBT (bi(hﬂZH)amaIS BO1 (m,

28, 5%%8@?%0?%%3%8&3%&95és?@istﬂe Pl Epat S/ 26,

7.31_v7r}$5 2 Omol, 2.0n) dropwi se over 2 mn. The

SO on was stirred at -78C for 2.5 h, before adding

ii) a Tol B.Bhlﬁthl’pOﬁ’ ethigl HE4-BeiAdoxyphédvl ) FrzeDiltodyc@rbumlylamino-2-
The reaction mixture _was stirred

f
OXOPVHP]tl‘ﬁ@rl wacekats (§00me d-Saanaple 1 B RWE nls wes, afédoeécpyclohexene (1.8 ml,

TR 15, 01 e CASER) U BB o 0

The fe2€ioh)mixnde wWakM]¢wetnb)cooll mdsevapsratelen gfvelmahﬁcBamL t he
organi c. phase dried (Na2SO4) and evaporated to [
butoyysartepyiaaingy Aéhy omm %woemw&@ndgéha%tﬁtﬁ gepvhite foam

(660121%{ ? fimc éy%g@%ﬂﬁz A1 1+P% (¢ DHI .86 &l 4, PR, 3.42-3.53 (m, 21),

3.48 [$33H4,-1 W @ﬁtlﬂi/)lqanrqbﬂ dnt e, ¥l 36ebh e XY benybl. s21HX &:67 (d, 2H),
1- (2- oxoet hyl) pyrrolidin-3-yl]carbamate (365ny
7.29 ¢, ) in EtOH (5m) and water (5ml) 10 was added

i) TR ST GERABR LA e o B PR CPREER R 2

oxopy@blidint- ﬁﬁc@ﬂa& (800kn}| Dﬁmﬁfolﬁnﬂmswctlﬁml)twmddéd 4-chloromethyl-2-
amoni um car bonate (430ng, 4.5mmol). The reaction was

methplayineting 6120mgs { fapmal).jcaesipa cabgptte 6h08g, 3rimmol) gad tetra-n-

o R By B0 SR A S e
min. aPHea0AtTioR hASRreWhs Alldveel 10idobl dEMiREdithad Alcl(90m]) and washed

__conbi ned or ic 15 phases dried (Na2SO4) and
with biin Grdbe, (e arine Bhimoss TG N:80, pravatried sukpurified by

cnvoip g giapna IS AE AP A NRBLED s B /sohesane) o

give ﬁieﬂgrl 1{ﬁ@erﬁbﬂ@ﬁﬁdﬁb@%&aﬁuﬁb%t[|4f(Q-I@éthﬁq&ih@ﬁﬁ-ﬂ%ﬂﬁl@ﬂﬁk?)phenyl] 2-
ng, 0. 33mol

ox0p5rr{>1®d1(u|1 Beareiatotdgman { Omnglhes 4nil; NMRAAYOMSIZ §DE1D-1y41 (br. s,

otr), T 9™ 4849 § I3 234t A0S st 18)™s. 50 (m, 11), 3.90 (111.9), 4.40

(br. d, 1H), 5.49 (s, 2H), 5.54 (s, 1H), 7.02 (d, 2H), 7.4 (s, 1H), 7.49 (d, 2H), 7.53 (m, 1H),

7.71 (m, 1H), 7.91 (d, 1H), 8.08 (d, 1H).

iv) Methyl {3-ters-butoxycarbonylamino-3-[4-(2-methylquinolin-4-ylmethoxy)phenyl]-2-

oxopyrrolidin-1-yl }acetate (525mg, 1.01mmol) was dissolved in anhydrous DCM (10ml) and
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H OO To a stirred solution of

[ 3- (4- benzyl oxyphenyl ) - 3- net hyl - 2- oxopyrrolidin-1-yl]a
weedalzishyde (343ng, 1.06mmol) in EtCOH (51 ) BCTGBA08/003914

(5mM) was added ammoni um car bonate (610ng, 6.35mmol)

and pot assi um cyani de (140nmed8-2. 15mmol ). The mi xture

was heated to reflux for 25 3 h. The sol ution was

the séllutiBHREo1E@t-ORPC. AT tIRY KRS @a&e@% soTﬁtﬁ)nrcﬂSDIQ%& esM in DCM,
partitioned between EtQOAc (20 and wat er I%§20ml

2.0mmd, bﬂglé)mrop\whas‘@r@amm\é@nsdlumon twas rstlrred {2018 for .5 bgbefore

add1réﬁﬁ f%%%p%@g% AFY i fg%wrﬁgﬁgﬁm rqtl %action mixture

was §tirtdd98r PaRtheL0'hfn b@ok@ﬂ{en%ﬁé QYnNBfarhieDarXEWhivn® cBlbM&e solution

t he product, as a 1: ture of diasteoisoners, as a
(15mihartdealfowemg {oBuarmy, toR TL6FhsolytiouviRatthe8dilssed Siith, wer(20ml) and

posf BoniD 00403414 PO CPRO0S/ 003014 <490 12,20, e o
give ddorude aﬁgel'grdg @7©Hig% WHloh Wadifsed mﬁt%out(ﬂl‘thglﬁpuﬁﬁ%a@&;(l\ﬁs: 490.
0.5H), 8.05 (s, 0.5H), 10.70 (s, 1H); Ms:” 394. The
V) st'Ho nistigedradletionadf tert-butyl [3-[4-(2-methylquinolin-4-ylmethoxy)phenyl]-2-oxo-
1 BRI Fob RS JS R B O Gl B (e gnd pfe s
. i, . _ v
was %dggdgwi%ﬁg&{ggﬂé{% %??ang{f)atS?ﬁﬂ'l‘- ﬁ_pﬁd(ﬁ&ﬂsﬁﬁﬁ b?iﬁ‘de V\ggnﬁé, 1.5mm01).

The nixgse! wadhented BOB°@nfdr 2 hdlefale idditidB 6f a fecond portion ofbmmonium
DI BAL was added_and the

Carb RO SEEIO0- S PO e PGRIoR fos s I Pri1Ehe reaction mixture
was SEARHERoRI AN A50aRY, PRV AAL BRGNS ABEH Com)

and water @0app refeeduéaus @hue extracted with DCM (20ml) and the combined organic
[ 3-(4-benz on phenyl ) - 3- net hyl - 2-

phaswkm(i\@pfr ) 404 eAPPEdt (9l %I@aﬁ’s T cgide nrpduch wag gurified by
chrmk%?)ﬂg@?ﬁy %@%&%@E@ gﬁ silthd DAt i 290 MBOHOBCM) to

give te{proddt g landixfude (622 dbleyisamenRql 86mg-0y33imhbXxy) phenyl |
-2-oxopyrrolidin-1-ylnmethyl}-5-
phenyl i m dazolidine-2,4-dionel O HO==<NN H OO PN

EX@@P& Esg irred solution of
| -3-[4-(2-nmet hyl qui nolin-4-yl met hoxy) phenyl ] - 1-
5-[3-(£Beigyléxyphenyl)-3-methyl-2-oxopyrrolidin-1-ylmethyllimidazolidine-2,4-dione

Re

To a stirred solution of [3-(4-benzyloxyphenyl)-3-methyl-2-oxopyrrolidin-1-yl]acetaldehyde

(343mg, 1.06mmol) in EtOH (5ml) and water (5ml) was added ammonium carbonate (610mg,
6.35mmol) and potassium cyanide (140mg, 2.15mmol). The mixture was heated to reflux for
3 h. The solution was allowed to cool and evaporated. The residue was partitioned between
EtOAc (20ml) and water (20ml). The organic phase was washed with brine (20ml), dried
(NaSO;) and evaporated. The crude product was purified by chromatography (Flashmaster
11, 20g silica bond elute, eluent 0%—10% MeOH in DCM) to give the product, as a 1:1
mixture of diasteoisomers, as a white foam (64mg, 0.16mmol); NMR 1.38 (s, 3H), 2.07 (m,
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phenyl et hyl ) pyrrolidin-2-one (90ng, 0.19mmol) in EtOH
(2m) and water (2m ) was added 20 anmoni um car bonat e
w@ 2admnei721. 15mmol ) and pot assi um cyani de ( 25ngPCT/GB2003/003914

0.38mmol ). The m xture was heated to 56C for 10 d.
Silica gel (l1g) was added a#8-the suspension
evapor ated. The resultant powder was applied to the

1H), Q.Qp éﬁhlﬁ) 2012986 (ﬁ' Mire 4%% H'm’ th(w}ﬁpm% 96 (m 2H) 7.27-7.45
(F master 17T, el uent Et OA gi ve product of

(m, 7H)r8.0% (s( Q4KD) 8. 05 fsu,@SHba]sO Tijst hH) M&r39‘41 ed by
preparative TLC to give the title conpound (5nyg,
0.009nmol ) as a 1:1 25 mxture of diasteoi soners. Ms:

The s?%éé?% %@%e%%gfyé@?bgeﬁgﬁofﬁye@%@Qﬁétgﬁsﬁéﬁopyh%ﬂdfﬁhﬁ-yl] acetaldehyde
was p’;iepmémaslfcﬂe{vé (2-met hyl qui nol i n- 4-yl met hoxy) phenyl ] - 1-
i) f (-Mptgg(}s[% q4?g]e%g}%g§3t§g¥1{}& ér ngs }Illgﬂég%(gzﬁy?r%ﬁdm lsyﬁace ate ?4910mg,

i
DIBA, 2- OB DO 1.584,d), m@ioa)nm dyd aret thy Iremtlmerr(u&uﬂamhrred at -78°C

5.4mol ). The resultant solution was st
for 1 ho The @eewi)nﬁn pias areachegipy ?@Wg&m%wﬂwulphate Gecahyatae. The
I

resulttaﬁt! @%ﬁé&f@ﬁ%{s‘%ﬁ da(}ﬁfec()lr p(ﬁgt’}ed %12?? [31 (Ahig a/fo%?gﬁéé&g -3 methyl 2
oxopﬁ’{@[dihgh;ﬂ] d@%ﬂéﬁy&dﬂ; 4n sihwhich B@h’lu(sécDihrfhé nexidtage iwithout further

(100mM ). The organic phase was washed w th saturated
purifisaiénn; M B4r bonat e sol ution (100m ), dried (Na2SO4)

and evaporated. The resultant oil (6.53g) was

di ssolved in EtCOH (100m ) and 10 pl aced under an argon
EXAMPEEher e. Cycl ohexene (16n1 160mml ) and 10%

ﬁ@lgl adiumon charcoal (2.0 wer e added and th
5-{3-Msthyl 3fd-Grimethylquinelinddylms (@WDM)@HWHrZ-QX@mmlme- -ylmethyl}-5-

te was allowed to cool, filtered and
phen@@ (iﬁzé’?ggle%hgﬁ §i1 (5.54g). The crude product was
( soI ved in DMSO (60nl). To this caesium carbonate

.25¢g, 31.5mmol ), tetra-n butylammoni um i odi de
15. 7imol ) and 4-chl or onet hyl - 2- net hyl qui nol i ne

40 m n. The reaction m xture was
partltlo b t wgeRy Et OAc (200mL) and brine (100m).
The organi c physe.was washed with brine (2xl oon),
dri ed and evaparated. The crude product was purified
by chromatograpfy (Flashmaster 11, eluent 100% Et GAc)
to give 1-(2,2-dinethyl-[1,3]- di oxol an- 4- yl met hyl ) - 3-

To a mmdomﬂ{n@f(sammhw[zqmmhthmnwm«wmygwmm]ply@r@xo 2
o i e 5100t G BB b S iy s
a8ty A3 5 g B de Bl A, T

mixti@twas Je2éd B IBC forml0 41 5jlicaZebd gf mas addel and IlQ:?SU(quns'mH)
4. 22( 111), 5.59
evapqrg@;l r”Ph? rgsy}tqznt;pgw@ﬁﬁ wmp@hyd gjst%(: &ﬁup q%_g g 1?01‘5183?'(“5?]3“‘_{ H) |
chro %tgglaE)Héd @E‘;Hs}lma&elgﬁ, dibnt ﬁé}m) - gl-\;le Igrgducl ot lov}vﬁlnty‘%%ng). This

was ﬂlfthar parDledeiypydpafativa [T} wxgivathe 4itly lcombbyid) (53rgr8t00mad]) as a 1:1
%2 nmet hyl qui nal |§1 4-
letU.I‘C of diasteoisomers. MS: 535.
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yl met hoxy) phenyl ] pyrrolidi n-2-one was dissolved in

hydrochloric acid (2M 40m ) and left to stand for 20
worReed/oirei ng which tine a thick white precipi tBCEGB2003/003914

formed. The suspension was basified wth saturated

sodi um bi car bonat e sol uti on58nd extracted wth DCM

(2x150m). The organic phase was dried (Na2SO4) and

The sﬁaﬂ?@ﬁﬁ%&ﬁl 3 %&1‘1}){-% Y- 0% ilq hm@hﬁ)ﬁm&fémdx?r S !n b-0%6-2-
2- net hyl qU|no i n-4-yl met hoxy)phenyl 1 pyrrolidin-2

phenyldlhyl)pﬁr(ﬂgim—fl Bunvols prephiied ak f@tows, 3H), 2.08 (m
D o4 sl o4 ﬁe@zlogw@fne]ﬂ.}h)z-vﬁhﬂ gyt (490,

15 7@%1)%%@&@9%%%ne S_l%rrﬁg‘)vca)ss %’rdd(%g 2%. Zl%le&lgw 1%ox51alﬁ_|)&
ylmethyBdhifi€l (3.3, 25.4hnhd). (Iéhp rédﬂ]tant?soﬁﬁlo@rwas SHired 7t KB f¢n0 min before

aditigncs sedi B RPIPERIITSCrag RyPmsTy AN Sesdon Jigrsgps stirred
for a ?ré;gr y! r@‘d@?&@ﬂ ‘T‘}%{J l'rgé’l{trbgt()ég h(‘fh{lao@QfeDéM @l@gml) and brine

50mLl) and 5 wat
(IOOrﬁl) OThp ordamili pias@wns waskicd withssaatated sd)chumlbeacasbﬂnatel wlutmnleOml)
he mixture left to stand for

dried (NS Q) @R, EYAPRFAIece 'E}eéé%'ia{“é‘?lé%f cSEME q%é%&pcﬂ@ﬁo%?aom and

s IR GO e RGNS RO, BRI AEIRTG gt o

charcbhle(2.0af weedisdded asdtheassubii i raixted heatbd tdIeNuX ﬂ)r%ﬂi) The reaction
The conbi ned or?anlc phases were dried

nnxtlgva\wélablp@ed torenel, Fterad; e vapqratig 0 feefl éé‘} ea”hP ﬁm‘%112 product was
disso \% g&%ﬂ@ %Qhégae%{lﬂr? QLRbRMe (10MS, YRSmERRL &ifth-2

urt

but I&nﬁﬁhmth 163;11([164(-5(& 08 7 iy ol nidod- hiledbmethyl-2-methylquinoline (3.0g,
yl met hoxy) phenyl | - 2- oxopyrrolidi n-1-yl }acet al dehyde as
15. 7rgmob|werg gd(%glga eg@mﬁg]e)heatp,gto a¥6. for #Qnin. The reaction mixture was

partltb%%/gipﬁ(xllqen &EltéAI(: %Z(Sq?élg%:{lléc?&:lgsegbgmf) ﬁf%%‘r@a%é&%@@@ Gv)ﬁ% l)vaghed with

brined2R BN, diried aﬁ&'&v?ﬁfﬁt&)d | Thec@@deestotiget Q&@s plgfitdbg chromatography

sol uti on was added a sol ution of phen
(Flashmesteidd, gluenOlN0% ErORC) @Mj@aﬁhmmyg %@?ﬁplgwrxl@athyl) 3-

e eyl RS B3k TSR s TR O

8. 1mhfey 3t N1 haRRYSek diddiaesiodiiéh ONMIS.2S (3, 3rB L. 30 (sRT 5EDr1.35 (s,
20 mn before uenchlng with saturated anmoni u
i

1.5HyHI.388i (del . FHDH 39 dad- PO 2i08r{m d el 3 am, BDOAS7 (ﬁ %?-27-3-48

. 5 5 5 007 5, 005, B3R 000095, 280, T g 95

7.31-915QRR0en! AR ym ( FR 3 B8RS, €H),11.75 | 7199 qd,bx dseﬂl 8. e.H); MS:
el ugnt 2 70%?%00§?Etg§c |n)|sohg§§E§§ toqglgg ¢ &
461. 1- ( 2- hydr oxy- 2- phenyl et hyl ) - 3- net hyl - 3-[ 4- ( 2-

0 T DR P BRSBTSV B o M+

ylmeﬁfo&?)ﬂﬂ&ﬁﬁﬁ?&)‘foﬁdﬁ@ﬂﬂé RhNdiksol ved TR 1119&1‘0{:1310{16 adid (QJMQ ADuind left to
-7 ylnet oxy)phenyIprrrolldln -one (120nyg,

standf.oz Bemun)dumg vehiietsiing e dhick whampieriitate fummed. ZBhe( %mjlsmn was
.0..39, ) and 4A | ecul ieves (3
basifRA S PTG SademUR Ry SRS e e areg wHE G gD, The
orga&%ﬁas(e%)meafcﬁa{smy Sﬂd)é\/abﬁﬁte‘élttb IgfvR A -{203-diBQ Bk PpdP)-3-methyl-
3-[4- (2-methquu1nohn-4 ylmethoxy)phenyl]pyrrolidin-2-one (3.3g, 7.8mmol); NMR 1.39 (s,
3H), 2.08 (m, 1H), 2.30 (m, 1H), 2.67 (s, 3H), 3.10-3.44 (m, 6H), 3.66 (m, 1H), 4.52-4.57 (m,
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onto a 5g silica bond elute and eluted with EtOAc to
gi ve 3-net hyl -3-[4-(2-net hyl qui noli n-4-
wQ koweoozy) phenyl | - 1- ( 2- oxo- 2- phenyl et hyl ) pyr r BCT/GBR002/4003914
one as an oil (90ng, 0.19mmmol); MS:465. WO
2004/ 024721 PCT/ GB2003/ 0039p4- -52- EXAMPLE 7
5-1sobut yl - 5-{3-net hyl - 3-[ 4- (2 nmet hyl qui nol i n-4-yl neth

1H), @W)@’m@pﬁl iH)ZS@squ)O’r 07 (& h1), 7. 084 (Hd 1H), 7.33 (4, 1H) 7 34 (d, 1H),

i'mdazoli di ne- 2, 4-di one 0o==<

7.56 Es M-I)a?n?(:g,olﬂ) g6 lhod 1 kb 7t97a<1d blH%cSrl(b@dlﬂh hﬁa‘%ﬁdl e 6
except t hi d
i) (5 TS b e bR g BRI e o

] %%9 ii-2-84d01.452, 908&mol dissolved in MeOH (50ml) and
vime{HoRTichin TP@M% et ﬁfﬁh G s e N K "

wateloéljbmth eSgdu}m;penodW\yas zcddcd Itcnthe solution and the mixture left to stand for 30

iuh l %ytzlgv te Iir)]rgCIIz)ltg;[C ?orme% (LQ%H was evaporategl and the
res1d1§e itﬁﬁini%:c{ ﬂe%wéendéaf{ﬁitgw &mﬂﬁ%hc)aﬁi% ggﬁﬂﬂahaﬂ@w'(‘ﬁbn@ The

opyrrolidin-I- yl)nmethyl]imdazolidine-2,4-dione H
aque@sl\bhlhke Waoefractd vAth REM @60mlhélfﬁ¢mmbmddmgandeﬂms¢$‘€@te dried

(Naz%@f}élpa)(;p/ﬁgﬁ%fﬁ@) %fegﬂa%pg was red1£s$>§/eil in {o(luene (100ml) and
evap%r&?égnq{hliy\k/%grngé%&}’ S fu?ﬂhbld% ks i@%l%t{ @Xﬁéthﬁlﬁﬁlz%l-ﬁlgﬂh%ﬁ]uﬁmhn -4-

I one 161
ylmegloinpﬂ’(BréﬂH)Z oxﬂpﬁrdllmn—m }aca:aElehyde @dh,oil (3.52g33.92rmpol). MS: 389.
. 1-1), . 6 1 4.25 (t, 3H), .0 , 2H), .9
) (rﬁ-l\)#rtlyyl-%[‘é@me%iqpmohm%ﬂ Qxyﬁen}ﬂﬁ-wfi’%ﬂﬁmgm
yl}ac%ltaa%dee&&g mgt8:58mhii d) vf}:ﬁ) d1s§>{§leﬁ%ﬁ THOHILindoBlelith8°C. To this

repare romne

solutﬁm(vdasbﬁiﬂé& h@&ﬂ)aﬁbﬁe Bﬁqbl)enﬂ rﬂﬁgﬂeyllUﬂﬂbronndﬂ)@t(tMmﬁ‘HFa@ 65ml) and
hllghtedln exanp using steps i), ii) . and

solut&vcs@me @hQTC for I M@Hﬂ RYTLOR qfr@bﬁwl QeREYH brofaide dbmin
THF ,r &Q&l%ﬁe‘gasvgdhgd gndlst'hg ﬁc@—q}aﬁy J‘elﬂ‘ﬁ‘}%éf.l Tﬁg' L&ﬁﬂl&iewhpstﬁ{e‘a&t RIT: for 20 min

before quenching with saturated ammonium chloride (10ml) and portioning between EtOAc
(50ml) and brine (50ml). The organic phase was dried (Na,SO,) and evaporated. The crude
product was purified by chromatography (Flashmaster II, 10g silica bond elute, eluent
70%—100% EtOAc in isohexane) to give 1-(2-hydroxy-2-phenylethyl)-3-methyl-3-[4-(2-
methylquinolin-4-ylmethoxy)phenyl]pyrrolidin-2-one as a yellow oil (120mg, 0.26mmol);
MS: 467.

V) 1-(2-Hydroxy-2-phenylethyl)-3-methyl-3-[4-(2-methylquinolin-4-
ylmethoxy)phenyl]pyrrolidin-2-one (120mg, 0.26mmol) was dissolved in DCM (4ml). NMO
(53mg, 0.39mmol) and 4A molecular sieves (300mg) were added. The reaction was stirred
for 10 min before addition of TPAP (6mg). The reaction was stirred for 30 min and poured
onto a 5g silica bond elute and eluted with EtOAc to give 3-methyl-3-[4-(2-methylquinolin-4-
ylmethoxy)phenyl]-1-(2-oxo-2-phenylethyl)pyrrolidin-2-one as an oil (90mg, 0.19mmol);
MS:465.
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WD 2004/ 024721 PCT/ GB2003/ 003914 -53- EXAMPLE 9
5-1(3-{4-[(3,5-difluorobenzyl ) oxy] phenyl } - 3- net hyl -
woogyoe4ki din-1 - yl)nmethyl] imdazolidine-2, 4-PCDG82003003914

FO/ N OO F 5 An anal ogous nethod to that

described in Exanple 6 was -g%ed to give

5-1(3-{4-[(3,5- difluorobenzyl)oxy] phenyl

}- 3-net hyl - 2- oxopyrrolidin-1-yl)nethyl]imdazolidine-2

, 4-dione 60ng, O0.14mmol; NWR (DMSQd6) 1.35 (d, 2H)
EXAMIPLEM 1H), 2.2 (m 2H), 3.2-3.7 (m 4H), 4.2 (m

-Isoé%i 515{3%1;@)7%-5%1 (g-ét?e%hx(l?uin%ﬂkjgl' 4-&@%&&?}(}@3@ #hz-ogus)l’)yrrolidin-l-

[y S prepared fron1nethy|
yhndggﬁﬂkbenz %@yﬁﬁen?@ 2- et hyl - 4- oxobut anoate as

hi ghli ghted in exanple 6 using steps i), 1i) and iii),
except that 4- chl oronet hyl - 2- net hyl qui nol i ne was

ed with 3,5-difluorobenzyl chloride in step i).
XANPLE 10
b~(Qut - 2-yn- 1- yl oxy) phenyl ] - 3- et hyl - 2- oxopyrr o
m dazolidine- 2,4-dione O~/ N N
N-~ OO 20 ogous nethod to that described in
Exanpl e 6 was to give 5-({3-[4-(but-2-yn-1-
yl oxy) phenyl ] - t hyl - 2- oxopyrrolidin 1-yl
}nethyl)|n1daz lidine-2,4-dione (52ng, O0.15mmol); NWR

An an% 2oy g et}%)dit %hrg} %Jé}lbedlﬂ)%fa%pégg%as %iﬁ éx@hpt!}ﬁ% uso%gél)l

magn8si@m(dMlorktX2.0M iSTHF) wa-sed Bnstealldbf phédyl mb@nabivrs bromide (1.0M in
11-1); Ms 365. 25 The starting material was prepare
THF)fte giverfetshbityS-({3-raeth3- le@pmef%quyn@llﬁém?}eﬂmy)Phenyﬂ 2-
I ps
OXOpXIZ}‘OCik%f]il-? -y Wgﬁﬂyﬁ%mmagélcdé ﬁ 3dd13€rﬂ': (%ﬁ'%wa O?lﬁmﬂﬁj Nes 518
chl or oret hyl - 2- met hyl qui nol i ne was replaced with
1-chl orobut-2-yne in step i). WD 2004/ 024721
EXAMPILES2003/ 003914 - 54-

5-[(3-{4-[(2,5-dimethylbenzyl)oxy]phenyl}-3-methyl-2-oxopyrrolidin-1-

yDmethyl]limidazolidine-2,4-dione
H 0
0
N o
o

An analogous method to that described in Example 6 was used to give 5-[(3-{4-[(2,5-
dimethylbenzyl)oxy]phenyl }-3-methyl-2-oxopyrrolidin- 1-ylymethyl]imidazolidine-2,4-dione
68mg (0.161mmol); NMR (DMS0d6) 1.4 (m, 3H), 2.1 (m, 1H), 2.3 (m, 4H), 3.3 (m, 6H),
3.4-3.5 (m, 3H), 3.6 (m, 1H), 4.25 (t, 3H), 5.0 (s, 2H), 6.95 (m, 2H), 7.05-7.15 (m, 2H), 7.2 (s,
1H), 7.3 (m, 2H), 8.1 (d, 1H), 10.8 (s, 1H); MS 422.

The starting material was prepared from methyl 2-(4-benzyloxyphenyl)-2-methyl-4-
oxobutanoate as highlighted in example 6 using steps i), ii) and iii), except that 4-

chloromethyl-2-methylquinoline was replaced with 2,5-dimethylbenzyl chloride in step i).
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EXAVPLE 11
S- Hydr oxynet hyl - 5- { 3- net hyl - 3-[ 4- (2- et hyl qui nol i n-4-y
wo p@ttlooiy) phenyl | - 2- PCT/GB2003/003914
oxopyrrolidin-1-ylnethyl}imdazolidine-2,4-dione HO O
H O—=< NN HOo0oON 5 To #3stirred sol ution
1- (3- hydroxy-2- oxopropyl) - 3-net hyl - 3-[ 4- ( 2- nmet hyl qui no
lin-4- ylnmethoxy)phenyl]pyrrolidin-2-one (106ng,
0.25mml) in EtOH (im) and water (Inl) was added
EXAMPRRIgUM carbonate (144ngy, 1.5mol) and pot assi um
49nmol ) The ture vva 'ixt ed to

RERRERT Sl R R AT
yl)métﬂgﬁﬁﬂi? ?&“f'ﬁ BVARRLAt €d. The resul tant povvder vvas

fop of a 59 bond elute and

chromat ogr aphed (bl ashmaster |1, eluent 0-10% EtOH in
F 0 Siprioedict as a 1:1 m xture of
ast eredi s ¥60my, 0.12 mmol); MS: 489. The

tarting nfteriad
1- (3- hydroxy-2- oxopropyl) - 3-net hyl - 3-[ 4- ( 2- met hyl qui no
lin-4- 15 yl met hoxy) phenyl ] pyrrolidi n-2-one was
An amlegmns enbthxsd tfoahhtaimscribiebl infBxamslo I6u2t/eisolse¢rbfo give 5-[(3-{4-[(3,5-

dlﬂU.(PFO enzy )ﬁ@( R ég%(%ggﬂ%& 13 —%Dg)g}rg?( 21 %]%@g%xiﬂEmngo%ﬁl oi 4-dione
t

60m§8312;gﬂ?m, glg\% BRSO gg ﬁlf{d' 21)19 2' 1%?51'14) 30y, 21Wes2-3.7 (m, 4H),

4.2 (et D, 5uk (sl 2 95y (ns,i2H)) 7.2 I(nhoBH)jé 3((42y$.1 (8, BHni6oT §s, 1H); MS

The resultant solution was stirred at RT for 3 h. The
430. 5ol vent was evaporated and 20 the oily residue
chr omat ogr aphed (flashmaster 11, 40-100% Et OAc in
i sohexane) to give 1-][3-
The r(tziraﬁg nﬁuﬁr;all dﬂaﬁpltdpuiea ifiloyﬂ methyt 2-(Apenaykoxyphenyl)} 2-tettod-Hy |
- met hyl qui no
OXObWaﬁ@%tﬁ as(pr)gbhébfyqi }wiamﬂq @IPWJ& stgpel) db) addib), g¥gapEdet b |

chlor&f’fﬁéff?g SRR e
et hy -

mst hyl %w nol i n-4-yl met hoxy) phenyl [ pyrrolidin-2-one
2.15mmol ) in DCM (40ml) was 25 added NMO

3 . Ts -

5. ({3(@ (?Sens. i f&g&%@;}h&&gaﬁ@ g%log) rfdhalﬁ-ggélgl}n%ﬂ%'l)uﬂ—llagzohdme-
2,4-daékgl tion of TPAP (40ng). The reaction m xture was

stirred for a further 30 mn before pouring onto a

| Og silica gel bondoelute and eluted with Et QAc (50m )

W0..200 o/ X POFAGB2003/ 003914 -55 to give

139 yatlyldiopt hyl si | yl oxy) - 2- oxopr opyl ] - 3- net hy

-3-[4-(2-n@t hyl quj nol i n- 4-

An analogous method to that described in Example 6 was used to give 5-({3-[4-(but-2-yn-1-
yloxy)phenyl]-3-methyl-2-oxopyrrolidin-1-yl }methyl)imidazolidine-2,4-dione (52mg,
0.15mmol); NMR (DMSOd6) 1.4 (m, 3H), 1.8 (s, 3H), 2.1 (m, 1H), 2.3 (m, 1H), 3.2-3.7 (m,
4H), 4.25 (s, 1H), 4.7 (s, 2H), 6.9 (m, 2H), 7.3 (m, 2H), 8.0 (d, 1H), 10.7 (s, 1H); MS 365.

The starting material was prepared from methyl 2-(4-benzyloxyphenyl)-2-methyl-4-
oxobutanoate as highlighted in Example 6 using steps i), ii) and iii), except that 4-

chloromethyl-2-methylquinoline was replaced with 1-chlorobut-2-yne in step i).
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yl met hoxy) phenyl ] pyrrolidi n-2-one (980ng, 1.8mmvl);
NVR 0.00 (s, 6H), 0.83 (s, 9H), 1.36 (s, 3H), 2.07
w@ pgo4/029721 2. 25 (m 1H), 2.60 (s, 3H), 3.26 (mPQCFEB2003/003914

4.17 (ABq, 2H), 4.28 (s, 2H), 5.52 (s, 2H), 7.02 (d,

2H), 7.29 (d, 2H), 7.49 (s,-84), 7.51 (m 1H), 7.67

(m 1H), 7.90 (d, 1H), 5 8.03 (d, 1H); Ms 533. iii)
Acetyl chloride (2ml) was added to MeOH (20mL) at OC
then allowed to warmto RT. To this was added

EXAMPRE(1ler t - but yI di met hyl si | yl oxy) - 2- oxopr opy! ] - 3- net hy

| - 3-[4- (2 .
Sy PR e S sty B R vaol By snsthp R pb eyl 2
0X0 &?ﬁﬁiﬁn-l&y]ﬁi@ﬁ’}lhm&%hﬂﬁﬁcj i Qfond" Xture was stirred at
for 10 mn "and then evaporated to a cream solid.
The solid was 10 di ssolved in saturated sodi um
carbpnate (50mL) and extracted with DCM (2x50ntl).
o=< e NC i ned organi c phases were dried and evaporat ed
i - hydr oxy- 2- oxopr opyl ) - 3-
met hyI - (2- mephyl qui nol i n-4-yl net hoxy) phenyl ] pyrro
5 1 | (820nmg, 1.96mmmol); NWR 1.47 (s,
219 (m ¥ 2.36 (m 1H), 2.70 (s, 3H), 3.30
: 2H), 4.30 (ABgq, 2H), 5.33 (t, 1H),
5.63 (s, 2H), 7.13 (d, 2H), 7.41 (d, 2H), 7.60 (s,

Toa %gl?re% %?et?owrg?-(%%@%&wgﬁép%gB -ﬂigﬁlyl-§-' [@-QZ-(n‘f&hy:!h'Iainolﬁr-éi-Af
ylmemo@(yﬁ)héﬂyllffyﬁloﬁddi—%hh yH05m1g20.|25mm0]1}ihdit@H (Idnlyeddwyhte2d enl) was

yrrolidin-I-y 5- ] i
wcdef ARAHD GAPON TR e, Mol anckpotessiRgHATide (3pmg, 0.44mpmol).
The &:@re%@as 2203 9 for %'hj_]ﬁ.d ﬁﬁf&a%@ﬁ%gﬂ%g hd ﬁ%g the suspension
Exanpl e 3 was us except that 4-chForonethyl - 2-
evapomteldy Imlrenmﬂmm@omr waph;qxhedl tmﬂfeho;ioﬁa fig Imtmg/lhtee\ndyl

chloride in step bto affo l[1,3-{(:4- )
chromatogeaphed, gl qxg;lp}gxétﬁg WIBWPD]ngﬁ?FO in DCM) to give product as a 1:1

HﬂXt&re%ﬁgratSM%“%é’%Q%ggbigé&gﬁeyﬂﬁnﬂé\;\%: 1e- gol id; NMR

(DI\/ISO) 124(d 3H), 1.36 (d, 3H), 25 2.05 (m 1H),
111)
The Simmg S d3 fyﬁsoxyéseep;gp,yb %PgetthéF&daethxlﬂonnofm 40

oy el G o122

i) PCIFQS £8210034 60891,3-dihyaitox yEropWRLEMEGy]-3-[4- (2—methquu1nohn-4—

{3-nmethyl -3-[4-(1-na hthglrrethoxy)phen ]-2-0x g}(&
ylmeg]o?(mphelpyl]pyrrohdm -2-one (1.24g, 2.95mmol) (example 6 step ii)) in DCM (30ml)

was added imidazole (300mg, 4.4mmol) and tert-butyldimethylsilyl chloride (490mg,

3.25mmol). The resultant solution was stirred at RT for 3 h. The solvent was evaporated and
the oily residue chromatographed (flashmaster II, 40-100% EtOAc in isohexane) to give 1-[3-
(tert-butyldimethylsilyloxy)-2-hydroxypropyl]-3-methyl-3-[4-(2-methylquinolin-4-
ylmethoxy)phenyl]pyrrolidin-2-one as a colourless oil (1.15g, 2.15mmol); MS: 535.

ii) To a solution of 1-[3-(tert-butyldimethylsilyloxy)-2-hydroxypropyl]-3-methyl-3-[4-(2-
methylquinolin-4-ylmethoxy)phenyl]pyrrolidin-2-one (1.15g, 2.15mmol) in DCM (40ml) was
added NMO (435mg, 3.22mmol) and 4A molecular sieves (2.0g). The suspension was stirred
for 10 min at RT before addition of TPAP (40mg). The reaction mixture was stirred for a
further 30 min before pouring onto a 10g silica gel bond elute and eluted with EtOAc (50ml)
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yl }ret hyl )i m dazolidine-2,4-dione Ho ONN N~C5
An anal ogous nethod to that described in Exanple 3 was
woig@d/oeeo2gi ve 5-({ 3-nethyl-3-[4-(1- PCT/GB2003/003914
napht hyl met hoxy) phenyl ] - 2- oxopyrrolidin-I-yl}methyl)im
i dazol i di ne-2, 4-dione as a H&wn solid (22ny,
0. 05nmmol ) ; NVR DVSGd6 2.08 (m 1H), 2.25 (m 1H),
to give: R3-GeABulyldintbthylsilods)-2{ostoprbb1]-35mbyl-8-[4-22 nethil @fnolin-4-
& d, E32%) 7.}2351) _é‘d,y Zléi)&@)? 43-%. g%](m 3H), [7.%65 s)lgr@ﬂn
yimetheixy)phiersdipgrrolidingZrpnesi9f0mg, bdmmel); NYR 0109 6K 0.834,:9H), 1.36

38 303 A% PP R 275 7 oy 2 257 GRG2E %25 . 2,

5.52 @SR, 7L dy bH§ St 2y (@ 3Hh 7Y (s IHE .51 A BP) .67 EnUSH)NY.90 (d, 1H),
steps i), ii) and 1ii), except that 4-chloronethyl-
8.03 @&, 4H):MdSi AzB.was repl aced with

i) 5 4GB Ph A e P AR BRErHer Hoage g ¥pn (o KT,
To thid Whduidded YL [BIELAYhy] dihetasl 16k )E-8xdhrehANE-mdth-20@z@- N
NNH2 Ho O To a'stirred solution of tert-butyl {

methqu[li@lﬁliﬂdjllnwdiqxiy)jﬂazmﬂ]gj"rml-idinyz-g)mﬁeﬁ%_g)m_g; B8innql)l @ reaction
mineqhg OB Sl L SRR REporREe A detmiaeld GP R ves

dissolye8 i %ﬁfa&egirbom ?{ciggﬁﬁ'ﬂe {1 P Ehd e tracRUINA BERE (2x80ml). The

dryness an pur i y reverse phase HPLC on a
combAelnagarie phaSed & erer drizdaot avapoedtert fongjva {(Brhadroxy-2-oxopropyl)-3-

cetonitrile:water: TFA gradient,  which gn further
methyloq {4 BT - eSS R e 6 0 £ 520
UQhR , I ] r
196@#2@% er ol é%gert?s3}%N%%%i %23%1@\);1%32%823%3? ’231'30 (m, 2H), 4.17
(d, 2%113@52%43(291)3?3&@, 1]5% 2256’553, AH) 72;&|)(d,42H)274.4§ S)T,Z}g)n‘ggo (s, 1H),
) ; t, . t, , .
7.62 (g, 1@!*!7-,787@15@31)53-%(1?5(, D $h4 (Zfl??l%‘); Mgi 41(19H) . 7.93-8.00
(m 2H), 8.05-8.10 (m 2H), 10.75 (bs, 1H); ME:
467(MNa+). 5 The starting material tert-butyl {
1-[ (2, 5-di oxoi m dazolidin-4-yl)methyl]-3-[4-(1-
EXAMBHOENR2! net hoxy) phenyl ] - 2- oxopyrrolidi n-3-yl } carbamat e

SCARIE bR P bl rirss e s aRy Rl el 5

methylimidazolidine-2,4-dione

0O
O O
N
g

An analogous method to that described in Example 3 was used except that 4-chloromethyl-2-
methylquinoline was replaced with 2,5-dimethylbenzyl chloride in step i) to afford 5-[(3-{4-
[(2,5-dimethylbenzyl)oxy]phenyl }-3-methyl-2-oxopyrrolidin-1-yl)methyl]-5-
methylimidazolidine-2,4-dione as a white solid; NMR (DMSO) 1.24 (d, 3H), 1.36 (d, 3H),
2.05 (m, 1H), 2.23 (m, 1H), 2.27 (s, 6H), 3.25 (m, 2H), 3.47 (q, 1H), 4.995 (d, 2H), 6.95 (t,
2H), 7.05 (dd, 1H), 7.10 (d, 1H), 7.22 (d, 1H), 7.265 (dd, 2H), 7.989 (d, 1H), 10.67 (d, 1H);
MS: 436 (MH+).
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15

20

but anoate (1.64g, 3.97mmol) (exanple 4) in
1, 2-di chl oroet hane (23m ) was added 2, 2-
walzosmpbwret 1, 3- di oxol an- 4- net hyl ami ne (0.52nl, PCT/GB2003/003914
4.01mmol ). The resultant solution was stirred 10 at RT
for 60 min before addition ¢b-sodi um
triacet oxyborohydride (1.86g, 8.78mvpl). The reaction
EXAMPXLERMg was stirred for a further 1 h and stood at RT
—_Tor 2 days before addition of DCM (25ni) and brine
5- ({3612511!&) -3- [4ﬂbmpbﬂmlmeﬁmsmmﬂ]marml dat ur at ed
um, bic e solution (25m), dried (Na2SO4)
yl}mﬁﬁé{bwlélﬁ&?lé‘? %‘gh "fe an oil. The product was
Jourifped by flash chronatography on silica ge
o=<££€@ ne: et her, 50:50) to give tert-butyl {3 15
oxy)phenyl] 1-[(2, 2-di net hyl -1, 3-di oxol an- 4-
yl‘arreth - 2- oxrroI|d|n3 yl }carbanate as a
m xture ofo.|.< eoi sonmers (1.21g, 2.44mol); NWR
DVBQd6 1.24 (&, F6H), 1.33 (s, OH), 2.77 (d, 2H),
3.33-3.64 (m ©%14), 3.92 (m 1H), 4.14 (m 1H), 4.98
An aﬁa‘iogo%'s")meth&i é@h&t%eséff@ed n@EﬁaﬁnﬁlQ 3 wadused 12Bved 53 [3-fi¥thyl-3-[4-(1-

A solution of tert-Db

naph(}fyln[leth(mepimplyﬂ a@wmwnph@mal*yl(}memy@nmwidme -BAdligeaisarfawn

o img SIS AR BARBR DRl SAd A0S0 g s 425

«, 1% 5Rp Vé?ﬁH)zZ2 r@;’ﬁgﬁg%ﬁé 319, ﬁ%@fmw{ieﬁ%) a8 (i ant £98-8.12

sat ur at ed aqueous Sodi um
(m, 4@3[71671&1 dFdued7 () 1HHAMS Bhe(MMNa€L i on mi xt ure was
extracted with DCM dried (MySO) and evaporated. The
crude was purified by flash chromatography (20g

The §t§'xﬁ£g gﬁgerl{]ﬁa!rl] Wag ﬁl[‘e%%l(egg?hﬁzri/? (g£ Sgﬁﬁm? @Qﬁ?lg-@%ﬂlﬁ-@@@-bﬁ@nc acid

meth§r]2cs&r di hiptitighty o ummﬁrﬁmtyﬁ nsihg sieps D; inenddi), @xedpx that €-cboromethyl-
di ast ereoi somers 9 1.12nnvhé; V5. 340 (IMNH3+).
2-quinpjine was Eepkeed pah laﬁa opQrptBYlnephAlfEEer ) mi xture of
3-am no- 3-[ 4- (benzyl oxy) phenyl ] - 1-
(2, 3-di hydroxypropyl ) pyrrolidin-2-one (0.4g,1. 12mmol ),
EXAMPLESAL), water (5m ) and di-tert- butyl dicarbonate
was added potaSS|un1carbonate (0. 3g,

0.27g9, 1.24mpl )
5-({3samingrd,4- (huapwrcvlmﬁhp&éphm] 2oxepygplidingd-yr e was
ht, evaporated, extracted with
yn“@%ﬁphgﬂkgéhiﬂﬁgkn?ﬂg%d evaporated to dryness to give
rt but @l [ 3-[4-(benzyl oxy)phenyl] WO 2004/ 024721
-ﬁ3l@g3914 -58

dlastere0|soners (0. 57g, 1 25mmol )
[ /d N the next step. iv) A

m Xture of tertebn
[ 3-[4- (benzyl oxy)p -1- (2, 3-di hydr oxypropyl ) - 2-
oxopyrrolidin-3-yl Ncaw/bamate (0.57g, 1.25mmol),

cycl ohexene (1.27m, 12.5mmol), EtOH 5 (1OM) and 10%

To a PeréBEH1GHOIOT z@h&fu@}ﬂéﬂl [m5dﬁ)b<bfmddzcﬂﬂd1-u@ﬂ)h1ﬂ<}gd] 34@4 (12 h
and then left for 18 reacti on m xt

naphvba/bmthpxsép@pyuh}@mr@émnlt?eyl}P%fheréateéhQQﬂm& OzlcﬁgmflqﬂéghDCM (5ml)
s Sl 59! GBS BhR RO R g0 o oBand

punﬂfﬂdrfﬁéwf}i@pm&’ HP1 8 difta Plydbme@h €8 prep colsamyslutigivditinad

arbamate as a m xture of

acetonitrile:water:TFA gradient, which on further purification on a 10g SCX isolute column

gave the product (10 mg, 0.02mmol) as a mixture of diasteroisomers; NMR DMSOd6 2.10-
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di astereoi soners (300ng, 0.82mmmol); NWVR CDC13 1.41 (s,

9H), 2.70 (m 1H), 2.89 (m 1H), 10 3.3-3.6 (m 6H),
wR@2®482081 (m 1H), 5.43 (d, 1H), 6.72 (d, 2H),PJr/8B2(0d/003914

2H); Ms: 389 (MNa+). vVv) A mixture of tent-butyl

[ 1- (2, 3-di hydroxypropyl ) - 3-§2 hydr oxyphenyl ) - 2-

oxopyrrolidin-3-yl]carbamate (150ng, 0.41mmol), DVSO

2.23 @g 3 088571 Ui, CAL)be Bﬁtteu(w SZﬁlezHQ 786%1n(rﬁUJH)s 7. 37 (d 2H), 7.50-

but I”"amoni um i odi d 409mol )
7.61 (i, (3IH)o’v' 6Vné<ﬂ HyDN 298 48:00e(ms 2H(),68L@$ -8. 1@ (40 2Bl 0.7 b, 1H) MS:
stirred and heated at 60C for 90 mn. After cooling,
467(NENe): (25nml) 15 was added and the reaction m xture
washed with brine, dried (MgSO4) and evaporated. The
crude product was purified by chromatography (10
The s&rﬁmg:matesmal mzebutyil {UAiE2,5-eliaxairhida2el Bifgwt- WeaHh EM [44(b-
ve tert

napht%ywt@wpwayﬁwamjdnisr3[y41f(a1b%ﬁ%¥v|we?1ﬁs£§f%¥?&ﬁ'y|
i 1 Tots BIGRH S%Etﬁ&lrﬁ er- Hén}zﬂ%kgﬁﬁﬁﬂﬁ Zat\'irt%d%)éfcb&‘bﬁn ml)no -4-0X0-

di‘ast er eol soners
butanBﬁ)te\(l )34§' @. Wmmbl)t(emngbé 4 1ﬁr1t2-b1¢hyulroe{thane (23ml) was added 2,2-
3-.di hydr oxy

dlme‘ﬁéibh@tﬁl?’?ﬁ%@%és@§ v opy e]((_).%zg%élp@]rrpjgp )dTl?’F rgsg}rant solution was stirred
4
P50 P05 o Ay M. i

reactlbﬁ %ﬁgtur@wag euinreallior a fulrther i hamtilstm)dmt Rillfoe2 dags sfore addition of
m n, evapQrated, wat (I O‘ﬂ%q Qd OAC é(%l‘ 3

DCMa@é@él) aMcbrive; (27180 fL6p OkganiGrHs WaOM AR APy e ediem

blcar%%fg %W?[ﬁnd("z'o'ﬁﬂj) YRR, s BNYn8 LRI ALED Ave bR ol €hdlproduct was

purified bly %éﬂcﬁi@ﬁﬁtd@(i;ﬂﬁ?toh aitieh @b\le(lmy)hixa&e&ﬂmr 503(‘52) m)xg)eet fayd-Bupyl {3-
yrrolidin-3- :Léar bamat e ml; 19"mol ) 2 ﬁa&?
[4- (b@wwphs@ﬁﬂérb( d}metbylrl) 3- T‘%PXQ aé)o‘i MDF]&HIYHf ‘P’é‘PRYﬂlSP r3-

yl}ca[é)lg(aggatt%yﬁ 3 BoR Dbl Rt é%xafé}fgéar@yiﬂ 34??}791035 §vg nysods 1246

6H), 1133 &, O ( 2.7 raa)zmnsi 3936 (nf, B158.92 (makHpdddd g ifi),H.281(s, 2H),

car bonat e 182 1. 89m’m|{5 and potassi um cyani de
546(841%683@@@253 -y-37fRe Heact i on ni xture was stirred

S e v R

yl)m&hﬁ?glmgyﬂrﬁhc@ﬁ:@ryﬂ}¢drl§aﬁ[ﬁéi(lanrg 2exzﬁmml)ame(crfmazl@m §0ual) was
product as a gum (100ng, O 84mmol); Ms; 576 &N
stlrreazaBRZFl\fpy 2 dygyaporrdse anvazﬂrmw apbiEryhuL Yater (Bgul) 2hd saturated

R R L S SRR R A
dried3ME IO JRakd Bdporatdy. The crude was purified by flash chromatography (20g isolute

silica column, eluent 0%—10% MeOH in DCM) to give 3-amino-3-[4-(benzyloxy)phenyl]-1-
(2,3-dihydroxypropyl)pyrrolidin-2-one as a mixture of diastereoisomers (0.4g, 1.12mmol);
MS: 340 (MINH3+).

iiiy  To a stirred and cooled (ice/water) mixture of 3-amino-3-[4-(benzyloxy)phenyl]-1-
(2,3-dihydroxypropyl)pyrrolidin-2-one (0.4g,1.12mmol), THF (5ml), water (Sml) and di-zers-
butyl dicarbonate (0.27g, 1.24mmol) was added potassium carbonate (0.3g, 2.17mmol)
portionwise. The reaction mixture was stirred at RT overnight, evaporated, extracted with

DCM, dried (MgSQy) and evaporated to dryness to give tert-butyl [3-[4-(benzyloxy)phenyl]-
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/| R~ Yl B-(CR12R13)t-OR5 R6 5 forrmula (1) Y1 and Y2

are both 0; z is NR8, 0O or S; nisOorl; Wis CRLR2 or
w@2d@amnelt7210 V is a group of formula (A): O RIBECT™MGB2003/003914

formula (A) where the group of fornmula (A) is bonded

through nitrogen to Wof faqggula (1) and through

carbon * to phenyl of formula (1); 15 tisOorl;, Bis a

12 o R BRI 8 ko PR Bl SRRl ARGl OB R Ebfprocrs
(0.57410I Bnghol) Rhidw epesed aﬂédwy if ﬂh&féxegkefgr omnitro,
trifluoronethyl, trlfluoromsthoxly hal o, cyano,

iv) cA mattwgﬂ of rerptoineyh &3-[4y(bsudsden ypheny ﬂy(z%dwdmxympidayzy

oxop a3 3hea PR T fmiEh Galthet TR ¢ AR A2y gEon

(10mI$ RS 10%\PaB8dii Ap¢tarehl Wis stedd AaY skl Yér A RRd @BRNdYfor 18 h
substituted by R9 or one or nore hal o),

at RTCBhEBE?@tiQDthk@WIWB(S (f@tbredrthﬂough Sftlbs,tlbad@ﬂ@dtcbglmgﬂzsh@rhca isolute
colureey ety BRI e AR VO MO8 e b et >
g e o o g
diasteldREBORRL BO0mNIBONRSR1 MR ORYC1; 1 NRIARIVT), 2.CONR9 KD 2:8¢(m, 1H),
333,565 cHbob%P Q84T 41055 G Bty T2 e 28 5 (20T AR0) NG,
V) S%b%%gt%ﬂégcgqirglﬁu@l - @?dﬁi{i@?%%?g{rﬁ 8y Siézdﬁ(géygﬂénfyl) 2-

oxopywhdidaby- yi]harbalgat@l(ﬂﬁ@mg, @p’ﬂmmib IDMS(DO(M) ma@mmyarbnmte) (0.266¢,
nor.e hal o nitro, rif oorre hyI

0.82mmely, ﬂﬁg}bblﬁglamlum 151 géﬁﬂl}promethylnapthalene
C
o R S 4 S04 e B

was adldedran@théaktydn mGRurb alakigsaywith Bi2ne, dbiad Kyg$0,) and evaporated. The
C3 6c%cl oalrgy and C5_6cycl oal kenyl whi ch group may be
crude gpadushwng purifiggdiyi chinedfogrpphynd O silice ysohige colpgmesliag0%—7%

MeO ; ogt(o né( \g? te?g?tgﬁg @5% gl d%rg?(y}?aréﬁ%/l%%g[gg(? ndeﬂthyl)fnethoxy)phenyl]—
2-0xo@nﬁﬁiﬂf—%nﬂ?carbﬁal@§d dthre JEABRYE QMY {0 14g, 0. 28mmol) MS: 529

6cycl oal kenyl, aryl, heteroaryl and heterocyclyl
(MNayhi ch group is

vi) To a solution of fert-butyl {1-(2,3-dihydroxypropyl)-3-[4-(1-
naphthylmethoxy)phenyl]-2-oxopyrrolidin-3-yl }carbamate (140mg, 0.28mmol) in DCM
(1.0ml), MeOH (3.5ml) and water (0.7ml) was added sodium periodate (59mg, 0.276mmol).
The reaction mixture was stirred for 90 min, evaporated, water (10ml) and EtOAc (10ml)
added and stirred for a further 30 min. The organic layer was dried (MgSQ,) and evaporated
to yield tert-butyl [3-[4-(1-naphthylmethoxy)phenyl]-2-oxo-1-(2-oxoethyl)pyrrolidin-3-
ylJcarbamate (90mg, 0.19mmol); MS: 529 (M/Hemi acetal/Na+).

vii)  To a solution of fert-butyl [3-[4-(1-naphthylmethoxy)phenyl]-2-oxo0-1-(2-
oxoethyl)pyrrolidin-3-yl]carbamate (110mg. 0.316mmol) in EtOH (2.5ml) and water (2.5ml)
was added ammonium carbonate (182mg, 1.89mmol) and potassium cyanide (41mg,
0.63mmol). The reaction mixture was stirred and heated at 60 °C for 2 h, left for 2 d at RT,
then evaporated to dryness. The resultant residue was dissolved in DCM, filtered and

evaporated to give the product as a gum (100mg, 0.84mmol); MS: 576 (MNa+), 543 (M-).
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10 optionally substituted by one or nore substituents
i ndependently selected fromhalo, nitro, cyano,
wa eoofilozoeonet hyl , trifl uoronet hoxy, Cl_4al kyl , PCT/GB2003/003914
C2_4al kenyl , C2_4al kynyl, C3_6cycl oal kyl (optionally
substituted by one or nore.g9l7), aryl (optionally
substituted by one or nore R17), heteroaryl
CLAJéggtionally substituted by one or nore R17),
erocyclyl, -OR18, -SR19, -SOR19, - SO2R19, -COCR19,
- CO2R18, - CONR18R20, -NRI6COR18, - SO2NR18R21 and
We clRE6S02R19; 15 or R and R3 together with the carbon
atons to which they are attached kgrn1a atqr tedfsh -
L t & compenngef Ecanwlar@%rpew&ﬂmaﬁwﬁe@ ALERIARC galpinerpol wherein:
het eroat ons groups selected fromNH 0, S, @ and S
where the ring is optionally substituted onjcarbon by
Cl. 4al kyl, fluoro or Cl_3al koxy and/or n[}Hegen by
Cl_4al kyl, -COCl_3al kyl or -S02Cl1FfaReyl ;.
[ th

or “N§y and R4
together with the carbon aton\}o i/C
o~

e

attached form a sat ur at_e€ ring
optionally containing 3 ¢r oat fd from
NH, 0, S, SO and S02_x s the ring §[@pti nal |y

subst i t BtedC2BE),60A by C1_4al kyl, fluoro or
Cl _3al koxy and/or nitrogen by Cl1 4al kyl, -COCl_3al kyl
or -S02C1_3al kyl; or R3 fongul31} ogether with the
. canbon atons to which they are attached forma
Y and ¥ @ u@¥BO3- to 7-nembered ring optionally containing
. 8 patom group selected fromNH, 0, S, SO and 25
z1sN§CB§%£§fe the ring is optionally substituted on carbon
nis Oy 1C1_4al kyl , fluoro or Cl_3al koxy and/or nitrogen by
. Cl.4alkyl, -COCl_3al kyl or -S02Cl1_3al kyl; or R5 and R6
Wis Bt oretbatids h t he carbon atom to which they are
. attach for saturated 3- to 7-nenbered ring
Vﬁsa&%?%%ﬂ@%?§8@g%$aining a heteroatom group sel ected from
NH, 0, S, SO and SO2 where ti@ ring is optionally
substituted on carbon by Cl1 44| kyl, fluoro or
Cl_3al koxy 30 and/or niR™® Cl_4al kyl ,
- COC1_3al kyl or -S02C1_3al ky\ ; i s hydrogen or a
group selected from Cl_6al kyls _6al kenyl ,
C2_6al kynyl, heteroal kyl, C3 cycl oal kyl, aryl,
het er oaryl or heterocycl??mﬂﬁ#éﬁ group is optionally
| 91 +d2EA W of formula (1) and through
wherHR Bt 0rilla () 85 8‘?655?%1 %{Qg&%m Koxy, M °
carboft3 1@ phenyd af Korlnulad@d;er ocycl yl, aryl, heteroaryl and
~ _heteroal kyl ; and wherein the group fromwhich R7 nay
tisOpelsel ected is optionally substituted on the group
; ' t RSk i€optionall
ISmz@%g@?%%%#g%%@nﬁ%ﬁg%%%géﬁ§ly sé%e t%%g%FgﬁgﬁgF%, cyé%o, Y
substiGited by ah&yt mord growps ihdepetiendsistlgtted fretremitra) tkifilnoroamefihy],

mﬂu&g@{&%@%%&? %&%@33%&%{3}3}1@@1&%‘%&0 1%! l%gyclx’ C15.34a1koxy Or one or
> 2 " |
mor 5% ALt e AN B PR
substﬁmewpdm\;&ﬁ;é%,mﬁa&l@ml Riptiongléy mﬁmgtadrbgmgmp lpomore halo),
atons to Ich they are_each att,ached an
Cs.cTabpalkenst (andonuEsBS g Py RAIRSE o A rﬂanHB‘?ﬁ}s a%ﬁﬁblted by halo or
tal.nin 0 t f
C. B3Pl REL AR Aa YRt oL A D RN ep Braty
substitaeB®) Ayyal@H) ARy I-SOR!!, ~SO.R", ~SO,NR’R'’, -NR’SO;R ", -

NHCONR’RY, _OR?, -NR°R", .CONR’R'® and -~NR’COR"%; or.B is Cz.4alkenyl or C;.
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10 fluoro or Cl_3al koxy and/or nitrogen by Cl4al kyl,

-COC1l_3al kyl or -SO2C1_3al kyl; R8 is hydrogen or
woreiohpr472R9 and R10 are i ndependent!|y hydr ogenpCT/GB2003/003914

Cl - 6al kyl or C3_6cycloal kyl; or RO and R10 together

with the nitrogen to whichgphey are attached forma

heterocyclic 4 to 7- nmenbered ring; 15 R11 is

- 6al.kyl ar. 6 l; Ricn 1, Cs.¢cycloalkyl,
sty SR e gl BERLARR Y er AR B Rl Coyeloally
aryl, h&BroRe HeRsablyclyl wRekb shib yebup deoptioniatly substitutedRABR@/OrgROre halo,

Cl_4al kyl (optionally substituted Ry hal g, roqkﬁééemd -
nitro, dyRN@,3RANYronRAw], tifisorametimay. f@NHRY e-p%%gr& Y~ ogen
¢l 11 20 ' e d from hal o, Cl_6al kyl,
SOZN@?GC‘?@?@@*}W%%@% yéfﬁ%g?ﬁ%gﬁﬁRw is hydrogen or a
R! ancgcggbh@ is@pehdady hy@orsalatatioup selélediryml Oakkyl, Coealkenyl, C,.

_bcycl oal kenyl , saturated heterocyclyl, ,aryfl , )
salkynib Casomtoplkyl and/ @ Crydanlkgnyl aidciherosp 5wy PF eptiopgllyyspbstituted by

whi ch group i tionally substituted by one or nore
halo, Wﬁ?%;hy%f‘éyz?ﬁgiﬁggo’%(re i ndependently a group sel ect ed
R, R REThEROGR ﬂﬁﬁépen@ﬁ@l %ya%l d28h i h grdup seRRbred eipad CadatienyCs salkenyl,
ylI', ar

>““daturated heterocyc , yl, heteroaryl, ) .
C, callaynyl, Ch.edsl dajikyl ABxckcymoatkat, prdiheterorsyl andeterpcysdyd (ffighsgroup is

~optional ly substituted by. onge.or nore : ' .
optiong JupeRLR e tors e g saRor ) S g B ol it
cyano%tgi?l?ﬁbﬂﬁgetﬂ‘g/ﬂ t@iﬂh@ﬁmﬁﬂg&x@?gﬂ4%@1yg£&ehﬁﬁﬁg-ﬁml,tca,ghﬁﬂbalkyl

a heterocyclic 4- "t enbered ring; 30 R21 17
(optioalty edtitated biyrore pemosrR |7y, anyldpptipeally glb_sngqt@lp}{ one or more R™'),

hal oCl_4al kyl , .aryl and aryl | kyl . / F21 19
heteropty (cRBDALY SOSERIES by @Be st TRIE B oy kg Tae -+ SOR
SORD!AEBRY, WERSR 1N EONR RS ONR 'FRIEE! 50 NRIPR Al ~NR'SSO,R™;

*“het eroary and heterocyclyl where each grouP IS
or R' aid RO aaettir siithsitd adteachtoms onehish thayrage gitashedtorm a saturated 3- to
i ndependently_selected fromnitro, trifluoro hyl
7-merpbared (B8 GRMIPY §ONIAAINS, | @ﬁeéwwms(%ﬂms8@5??@5‘% NH, O, 5, SO
UGSLL ] | gy Crzalk
s SR o 0,0 056 I 0 o s
and/or NRYEERIPC, pilkyB -COC3alksl dkeSPLCosallG2; 4al kynyl .
oa

o R O Ry S e B e e Rk ea -
i.n B_i. .. i ; In

7-meipGE T Rg PptiHeR) FitamlA i bropPUELOVotectBABALNIYG S, SO and

SO, vhed: fRelrihyglie bptinaiy pitattuted Gh cartidh € hyallehdtioox ypBesajikoxy

1, 6-naphthyri di nyl , thienopyrim di n}é_l ,
and/opyitiogen hy SazdiiH COGeakyhr2biyaienz of ur anyl

oS o BTG it -t
7-meinB&teH kil Bpliondly@baAZMIgIA Astyloatonu gioag e¢lectyd from NH, O, S, SO and
SO, where the ring is optionally substituted on carbon by Cj.4alkyl, fluoro or Cisalkoxy
and/or nitrogen by Cj_4alkyl, -COCyalkyl or -SO,Cy.salkyl;

or R® and R together with the carbon atom to which they are attached form a saturated 3- to
7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and
SO, where the ring is optionally substituted on carbon by C1.4alkyl, fluoro or Cyzalkoxy
and/or nitrogen by Cy4alkyl, -COC1.3alkyl or -SO,Cy salkyl;

R is hydrogen or a group selected from Cy.6alkyl, C;galkenyl, C,.¢alkynyl, heteroalkyl, Cs.
,cycloalkyl, aryl, heteroaryl or heterocyclyl which group is optionally substituted by halo, Ci-
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I m dazopyri di nyl, pyrazol opyridinyl, indolinyl,
t et rahydr oqui nol i nyl, tetrahydroi soquinolinyl or
w0 s@isieloki nyl , where each is optionally substirpat/e#2093/003914
one or nore groups independently 15 selected from
nitro, trifluoronethyl, triéi-uoronethoxy, halo,
Cl 4dal kyl (optionally substituted by one or nore

fbu y 085 lheter&dip anf Yi@fepoalkyl; and wherei
e 3 S
the grefih§tom whiph RORalylby ssladtsd is apttiedalbysubititdeidionl the group and/or on its
_ conpound according to claim?2 wherein B is aryl,
optionsbpeisbAIep! Dies TP RY SRR P ab felggeyano, Ci

by, 5 , :
sy Yoo o T8l S SORRRY T REGR A, 0SB,
heterddyeT8L, Iy ARG, ..alRf, Balo®; 0PNkl cTQTnglkyD ~OR7 010R™, -
,s OT the preceading,claigs whergin,t is 1. 7. Lonpound
SR”, 2808 0i-¥§2R0, alﬂg SRR of-GPRRp Rec el TRIHEL. wher ei n
R7 i I . : 56
or B it KR4SV o HERRF R e M e g PO
form &BstuRkad 5- t89-nfemtRréDAROUtibnally obithinihgtachetaryatomegrotip teberted
preceding clainms wherein R14 i s hydrogen, nethyl or
from B, €05, 6D 2GD-0ovherothe PUE/icepiona) D e@yﬁwﬁ‘d @5ozgbomby Crusalkyl, -
ruorHAERAGHS b0 SRR G RGR RO R o SORE

R® is RpBbpRCGURétRAL | y-acceptabl e diluent or carrier. 10. A
compound according to claim1 for use as a nedi canent.

R’ andl Ri'} areTihdepgsdentlyy hadogem shnalkskardaicydoalylel aim 1 i n
or R P V1 P el SATE b B Bfcmoectc 4 7
membbr&EASES. allergic/atopic diseases, transplant
rejection, graft versus host disease, cardiovascul ar
R ifl se@tisk pr €epeclbalkilon i njury and malignancy in a
war mg bl ooded ani mal such a n. .. A metho ]
R and Bt 41p @@B@WM%@C&%@%@Y%%@#& Bl 5tk ,
14 ile,] REBRM { iut€ld B¢ RIS, ~OR™ and —
R i R il SRR C I o EERS st £FRR8, ~OR ™ an

NRZR#hj gnancy in a warm bl ooded ani nal, such as man, in

nged of,,such treatnent which conprises adm nistering
16 g 4 1
R, RS asd Ri* awiindependendy hadiopsodrmadh®liof a conpound

.accor di clai ol e r preparing a
RY lscsoeg%%eu ntg&g:l:lglg i gi'ﬁ%ﬂ’%’oc%ﬁ%%?’?nalﬁﬁ, E{B(E:1 ?ﬁﬁ?lﬁg}?}g g the steps
R iPhydr6@AUR aldidle lck@idRen Or cakdeOygecloflklo Oaudyaldalenyl, saturated

. into a conpound of fornula él); R3 R4 O Hydantoin R3 |
etergryclyN anyl, heteroaryl, arat-4adly! vnd heteroarylCy4alkyl which group is optionally
substituted by one or more halo;

RY and R* are independently a group selected from Cj.galkyl, Cs.gcycloalkyl, Cs.
¢cycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi.4alkyl and heteroarylC;.4alkyl
which group is optionally substituted by one or more halo;

R* s hydrogen, C.¢alkyl or Cs¢cycloalkyl;

or R® and R* together with the nitrogen to which they are attached form a heterocyclic 4- to

7- membered ring;

R* and R® are independently hydrogen, Ci.4alkyl, haloC; 4alkyl, aryl and arylCi_salkyl.
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~Wn WR7 | /| RT O B- CRI2Ris -O v RS R6 B- CR12R13
-OR5 R6 fornmula (2) fornmula (1) and thereafter if
woemensdaey: 20 i) converting a conpound of forpai/aBgwp/003914

i nto anot her compound of fornula (1); i) renoving
any protecting groups; iii)x62ormng a pharmaceutically
acceptable salt or in vivo hydrol ysable ester.

2. A compound according to claim 1 wherein B is a group selected from aryl, heteroaryl

and heterocyclyl where each group is optionally substituted by one or more groups
independently selected from nitro, trifluoromethyl, trifluoromethoxy, halo, Cy.salkyl
(optionally substituted by one or more halo), Cy4alkynyl, heteroaryl, —OR’, cyano, ~NR°RY, -
CONR’R' and -NR’COR'?; or B is C;.4alkenyl or C,alkynyl optionally substituted by Ci.
salkyl, Cs¢cycloalkyl or heterocyclyl.

3. A compound according to claim 1 wherein B is phenyl, naphthyl, pyridyl, quinolinyl,
isoquinolinyl, thienopyridyl, 1,8-naphthyridinyl, 2,3-methylenedioxyphenyl, 3,4~
methylenedioxyphenyl, 1,6-naphthyridinyl, thienopyrimidinyl, pyridoimidazolyl,
benzimidazolyl, benzofuranyl, benzothienyl, indolyl, benzothiazolyl, benzotriazolyl,
benzisoxazolyl, benzisothiazolyl, indazolyl, indolizinyl, isobenzofuranyl, quinazolinyl,
imidazopyridinyl, pyrazolopyridinyl, indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl
or isoindolinyl, where each is optionally substituted by one or more groups independently
selected from nitro, trifluoromethyl, trifluoromethoxy, halo, C;_salkyl (optionally substituted
by one or more fluoro), C,.4alkynyl, heteroaryl, -OR’, cyano, _NRR!, —CONRRY and -
NR’COR'?; or B is vinyl or ethynyl optionally substituted by Cj.salkyl.

4. A compound according to claim 2 wherein B is aryl, heteroaryl or C;.4alkynyl

optionally substituted by halo or C;.salkyl.

5. A compound according to claim 4 wherein B is 2-methylquinolin-4-yl or 2,5-
dimethylphenyl.

6. A compound according to any one of the preceding claims wherein t is 1.

7. A compound according to any one of the preceding claims wherein R is selected from

hydrogen, C;.4alkyl, haloC;.4alkyl, hydroxyC.salkyl, Ci.4alkoxyCi4alkyl and aryl.

8. A compound according to any one of the preceding claims wherein R™ is hydrogen,

methyl or amino.
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9. A pharmaceutical composition comprising a compound according to claim 1 and a

pharmaceutically-acceptable diluent or carrier.
10. A compound according to claim 1 for use as a medicament.

11.  The use of a compound according to claim 1 in the manufacture of a medicament for
use in the treatment of inflammatory diseases, autoimmune diseases, allergic/atopic diseases,
transplant rejection, graft versus host disease, cardiovascular disease, reperfusion injury and

malignancy in a warm-blooded animal such as man.

12. A method of treating autoimmune disease, allergic/atopic diseases, transplant
rejection, graft versus host disease, cardiovascular disease, reperfusion injury and malignancy
in a warm-blooded animal, such as man, in need of such treatment which comprises

administering to said animal an effective amount of a compound according to claim 1.

13. A process for preparing a compound according to claim 1 , comprising the steps of

converting a ketone or aldehyde of formula (2) into a compound of formula (1);
0

. T\
R° R O Hydantoin HN® NH

\" i V
O K ot @/ \w%o
R7 R?
B—(CR2R13),—0 RS Ré B— (CR2R13),~0 R5 R8

formula (2) formula (1)
and thereafter if necessary:
i) converting a compound of formula (1) into another compound of formula (1);
ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.



