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. 20 Metalloproteinases are believed to be important in a plethora of physiological disease
processes that involve tissue remodelling such as embryonic development, bone formation and
uterine remodelling during menstruation. This is based on the ability of the metalloproteinases
to cleave a broad range of matrix substrates such as collagen, proteoglycan and fibronectin.
Metalloproteinases are also believed to be important in the processing, or secretion, of

25 biologically important cell mediators, such as tumour necrosis factor (TNF); and the post
translational proteolysis processing, 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

30 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

the joint (especially theumatoid arthritis, osteoarthritis and gout), inflammation of the gastro-
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resorptive di sease (such as osteoporosi§ and Paget's disease)); in 5

di seases. associ ated with aberrant anpgi ogenesis; the enhanced col | agen
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TACE inhibition has recently been reviewed and shows TACE to have a
cent r a0 saditde INFONESchponsldri€ e @n(280@) Biochem. J. 347: 131-138]. TACE mRNA is found

in most tissues, however TNFa is produced primarily by activated monocytes, macrophages

—

and T lymphocytes. TNFa has been implicated in a wide range of pro-inflammatory
biological processes including induction of adhesion molecules and chemokines to promote
cell trafficking, induction of matrix destroying enzymes, activation of fibroblasts to produce

25 prostaglandins and activation of the immune system [Aggarwal et al (1996) Eur. Cytokine
Netw. 7: 93-124]. Clinical use of the anti-TNF biologicals has shown TNFa: to play an
important role in a range of inflammatory diseases including rheumatoid arthritis, Crohn’s
disease and psoriasis [Onrust et al (1998) Biodrugs 10: 397-422, Jarvis et al (1999) Drugs
57:945-964]. TACE activity has also been implicated in the shedding of other membrane

30 bound proteins including TGFa, p75 & p55 TNF receptors, L-selectin and amyloid precursor
protein [Black (2002) Int. J. Biochem. Cell Biol. 34: 1-5]. The biology of TACE inhibition

has recently been reviewed and shows TACE to have a central role in TNFo. production and
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equal , and possibly greater, efficacy in the collagen induced arthritis
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(2001) Ann. Rheum Dis. 60: iii25-iii32]. A TACE inhibitor m ght therefore
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inhibitors of matrix metalloproteinases including ADAM or ADAM-TS enzymes.

Surprisingly we have discovered that a selection of compounds are very potent
15 inhibitors of TACE (ADAM17) and are particularly noteworthy for their unexpected
selectivity for TACE over the matrix metalloproteinases

Additionally further effective compounds are disclosed.

According to one aspect of the present invention there is provided a compound of

20 formula (1):

R* R3
(D)m O\\ /,O

S
N~ n
, R1 R8
X

formula (1)

z

25 wherein Z is selected from —CONR'°OH and -N(OH)CHO;
RY is hydrogen or Cy.salkyl;
wherein R! is hydrogen or a group selected from Cy.salkyl, Ca.salkenyl, Cs.salkynyl, Cs.
qcycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl and heterocyclyl where the group is optionally

substituted by one or more substituents independently selected from halo, nitro, cyano,



trifluoronethyl, trifluoronethoxy, Cl_4alkyl, C2.4al kenyl, C2_4al kynyl,
C3_6cycl oal kyl  (optionally substituted by one or nore R17), aryl

(opti onalWwg 2eutt®t926ut ed by one or nore R17), het eroaryPCTag20@1@RISY
substituted by one or nore R17), heterocyclyl, C _4al koxycarbonyl, - OR5,
-SR2, -SOR2, -S02R2, -COR2, -CQO02R5, -CONRSR6, NR16CORS, .- SO2NRSR6 and - 5
NR16SC2R2; R16 is hydrogen or Cl _3alkyl; R17 is selected from hal o,

Cl_6al kyl ., C3 6cycl oal kyl and Cl 6al koxy; R2 is group. sel ecte rom
Cl_6al kyriflugreMstiyd tgHppipmethesy 7y lyh @éﬁ%{lﬂh@-@ﬁ%&% (saf a?kyir yl,

het er oaryl . IS;%H 1 ; - QiHRe RY

opt i ohal(ﬁéﬂ%ﬁggtsl u@%ﬁ%oﬁgﬁﬁ%ﬁj?ﬁ% g%éﬁ%&%g%{eﬁy rosg)lr% orea g%’roup
sel ect edhefdroryIGbphen Hlylsubstdutéd B¢ baabkibre K8), Rietgadcgellyk €hyhlkox ycarbonyl, —

het | pal kyl , . h | | C1_4al kyl h 4al ky|
wher et KRGt S8 1SORypBOoRar FPTEONE ar SO KNG Gl AanO RemIG

hydr o kyl or C3_6cycloalkyl; 15 or R5 and R6 together with the
nitro%%?%@dh they are attached forma heterocyclic 4- to 7- nenbered

ring; Wefe mydiSeehsoritydalagen or a group selected from CL. 6al kyl,
C3_7cycl 0 | kyl, C5_7cycl oal kenyl and heterocyclyl where the group is
opt i onalR'y istgtested:fgara dalpy Cospdkyds CrasydoalliplsanidtCuesalkexysi ndependent | y sel ect ed

f hal.¢,. nit i f t.h i fl t 0

et kyl - Tovis R gt o SRRl e AR, P B e 1 1
3- to 6-HRabgyLyICNAlkyl WaehelefoaRACaRdicRvIRFLhE RERPAS Bpid Yy Bisiegeby

Cl 6al kyl, C3 écycl oal kyl, C5_7cycl oal kenyl, heterocyclyl, aryl or

het er taropeorwinee bilo; n is 0 or 1; 25 wherein mis 0 or 1; wherein Dis
hyd Cl 4alkyl, C3 6 I Kyl f X i s 0, S, SO
Sto: et o hradest wn R e e PP b & iR ubst s Lut e
in an orfchoRReRiallly® hrfNge REVICNAY dodHchesarfladsilyiuivieeliNe Svepey nore

) terofry®
groups i ndependently sel ect egpf romnitro, 30 tri $1I uor omet hyl ,
t ri f | uorapehdltyxspbstitated byCbedahioyd hflopt i onal |y substituted by R13),

Subst | A toRn ey BRI  opt i Onal Ty cubst}tut od by RL3),
Sﬁ?(%B%%S%gggg 2t&é)e%5ér%ﬁi fh¥ nitHReh td Whitd 1y 47 StachBd RN a NRr8OR4ic Q0 6P26
membered ring;
wherein R® is hydrogen or a group selected from C_salkyl, Cscycloalkyl, Csscycloalkenyl
and heterocyclyl where the group is optionally substituted by one or more substituents
independently selected from halo, nitro, cyano, trifluoromethyl, trifluoromethoxy and C;.
20 galkyl;
or R! and R® together form a carbocyclic or saturated heterocyclic 3- to 6-membered ring;
wherein R> and R* are independently hydrogen, Cysalkyl, Cs.scycloalkyl, Cs.scycloalkenyl,
heterocyclyl, aryl or heteroaryl;
whereinnis 0 or 1;
25 whereinmis O or 1;
wherein D is hydrogen, Cy.4alkyl, Cs.¢cycloalkyl or fluoro;
wherein X is O, S, SO or SO,;
wherein B is monocyclic aryl or heteroaryl where each is substituted in an ortho position and
is optionally further substituted by one or more groups independently selected from nitro,
30 trifluoromethyl, trifluoromethoxy, halo, Cy.salkyl (optionally substituted by R™), C,.4alkenyl
(optionally substituted by R'¥), Cy4alkynyl (optionally substituted by R™), Cs.gcycloalkyl
(optionally substituted by R, C3.¢cycloalkenyl (optionally substituted by R'?), phenyl



(optionally substituted by halo or Cl1_4al kyl), heteroaryl (optionally
substituted by halo or C 4al kyl ), heterocyclyl (optionally substituted
by hal o owoQbo#mbdyl ), C 4al kylthio, C3_ 6cycl oal kyl t IRCH/GB2BORD2982
-S02R13, - S02NHR13, - SO02NR13R14, - NHS02R13, - NR13S02R14, - NHCONHR13,
NHCONHR13R14, -OR13, cyano, -NR 13R14,z- CONRL3R14 and -NHCOR13; 5 or Bis
bi cyclic aryl or heteroaryl mhere each is optionally substituted by one or

T F1 e ORRRREDy bilogehgtEsh st (il sh SR by oy 1.
C2. 4al kﬁfk %@%%1@ (E(%u%féﬁi%ﬁﬁsﬂhﬁéh Byndd 3} ¢ @kﬁ?'dayakgumeo@' Ona' ly

substltut | oal kyl (optlona substituted b .
C3 GCbembdikylmlo(emRb’"ﬁaSOyR LHS,NHR 4036y, NRL‘X{)( , INHEQLR{ o{aINR rSé]zRgl

substi t ut ed halo or Cl1 ﬁaIJ(nyR/ het er oar yi 1410 |Qpall i tut ed
by hal NHE al RWFOWeBéey gﬁa ‘é@ﬁ or

o A e

cyano, 1W%tly-semiﬁiﬂ1mndlﬂumﬁ trﬂﬁ@r(ﬁﬁd:hﬁd.yf} rate Glmdlkp]endent I y
hydrogen, C1.6al kyl or | oal kyl ; or R13 and Rl4 get her with the
ni t rogéﬁpfti@la%ﬁlsébﬁﬁlﬂﬁé@bﬁﬂé )a z@@ﬁéﬂ @B@‘Pﬁag}’ﬁ@?sé‘tt‘&i@@b}’gc )4CH§‘1 Y¥henber ed

I f ahyn@ R
L och B S sRed B R R tbak A g BB st RS, Giepopi @l o
or a gr(@p@or&ﬁ}y@ﬁlﬁ@ﬁné& bw@mhwbpu&ﬁau@ahmwéd b{Ral6 @k Ky nytkyl), heteroaryl
C3_7cycl oal 7cycl oal kenyl , %/ and heteroaryl where the group is
opt | &a(pptyo@ﬁwubqtmt@@bbi)alewé C@ﬁalhadk é\e e&pcy@ryﬂ faptiepally wheiiateddythale efect ed

f hal t fid | kyl
C;O?al %8%39% r ygltg’ﬁ(%ﬁy&@(yg@ym oa (%ﬂl uﬁWUb tl{\]ﬁ[_e%a’byyone or
nor e RINDIs 022> aryk s opR o neHOONSMR 5t mem%@ iIDRﬁDé}&anJNRBRé"t eroaryl

(optionally sqk)stl tut ed f)g one or nore R17), heterocycl yl,
Cl_4al k@@@ﬂ&alﬂ) ayd - -NHORR °; SR2, - SOR2, - SO2R2, - COR2, (I)2R5, - CONRSRS,

RO pd RO 2 Pﬂl"gﬁ‘ilw SR T o B iligRg or O salkyl: Ra7 s

groups sgipee aﬁcﬂRf%eget@rﬁa{ iheyﬁtrogeﬁnﬁ%fcm fkéﬂe atthehed $0iEl £REKRBYLic 4 to
het er ocycl oal kyl , aryl het eroaryl, arylCI 4al kyl and heteroaryl d _4al kyl

wher e thmegbered ring. opt| onal |y substituted by one or nore halo; WO
2004/ 006926 PCT/ GB2003/002982 -6 R5 is hydrogen or a group selected from
Cl_6al kyl, C3_6cycl oal kyl, C5_7cycl oal kenyl

In a preferred embodiment of the invention:
Z is selected from ~CONR""OH and -N(OH)CHO;
20 RYis hydrogen or C;.salkyl;
Rlis hydrogen or a group selected from Cy.salkyl, C;galkenyl, C;salkynyl, Csscycloalkyl, Cs.
scycloalkenyl, aryl and heteroaryl where the group is optionally substituted by one or more
substituents independently selected from halo, nitro, cyano, trifluoromethyl, trifluoromethoxy,
Ci.salkyl, Cy.4alkenyl, Coqalkynyl, Cs.scycloalkyl (optionally substituted by one or more R,
25 aryl (optionally substituted by one or more R'7), heteroaryl (optionally substituted by one or
more R'7), heterocyclyl, C;_salkoxycarbonyl, -OR’, ~SR?, —~SOR?, —-SO,R?, ~COR?, ~CO,R’,
~CONR’R®, -NR'°COR’, ~SO,NR’R® and -NR'°SO,R;
R is hydrogen or Cysalkyl;
R'7 is selected from halo, C;galkyl, C;.¢cycloalkyl and C;_galkoxy;
30 R%is group selected from Cy.galkyl, Cs.¢cycloalkyl, Csscycloatkenyl, heterocycloalkyl, aryl,
heteroaryl, arylC;.4alkyl and heteroarylC;.4alkyl where the group is optionally substituted by

one or more halo;



het er ocycl oal kyl, aryl, heteroaryl, aryl Cl.4al kyl and heteroaryl C1_4al kyl
where the group is optionally substituted by one or nore halo; R6 is

hydr ogen, wGRoGlokszk or C3_6cycl oal kyl ; 5 or R5 and R6 t egetdB2nodmords2t he
nitrogen to which they are attached forma heterocyclic 4- to 7- nenbered
ring; R8 is hydrogen or a group selected from Cl_6al kyl, C3_7cycl oal kyl and
C5_7cycl oal kenyl where the group is o'pﬁ'i onally substituted by one or nore
substituents independently selected from halo, nitro, cyano,

tri f | uoiRdnehydydgentariafdrougr spiretduioxym £hdalkyl; Cakdygloalkil) (3cwmeblRnyhr e bot h

hydrogen; nisOorl; msOorl; D hydr o ,. Cl | kyl , . 6¢cycl oal kyl or
fl>/uor _g; hetﬁrqclgélealkgl,, argb feregpl, ary@lgaﬁg[ ﬁgﬁg‘ﬁfﬁ’fﬂxﬁa&f%lfﬂ o‘gﬂg%%a?RI}SyMer e
each i SO?H%Iytsﬂﬁs@ﬁude@bﬁgn@&tﬁBreDrPﬁd't' on by, and is optionally further

e , one or

substitu re groups i'ndependently selected fromnitro,

trifl uoRSniehirbgent Ci fdikndoteiheioakyhal o, C _4al kyl (optionally substituted
by R13), C2_4al kenyl (optionally substituted t%%/ F{ﬁ%} CZ_4aI(§ygyl

(opt i 8n&r Ryard;Bs tagethepwithyhqaitpgents gk the iargAttachetforgsdietsrogishc f tuted by

R13), C% %ﬁ% enyl (optionally substituted by R13), phenyl 20
(optionally gétﬁjg@%éﬁt uted by halo or Cl_4al kyl), heteroaryl (optionally

subst i t ®eghyrodtal @ agirodp selecta fityth )Cy.cikYIe Cogopeloplky( amt Copatloyiksnyistlietait ed
by hal o or _dal kyl), Cl 4al kylthio, C3 6CyCl oal kyl thio, -SOR13,

- SOPR1.3 the opNisrepgional FitgREADY onriqsEped sbstifyrats golepaudently sglegtagfony

POV R, O A WS o022 an - Grocoam

25 or B et eroary S optionally substituted

by ong @ paRé aggrmpﬁydl{)%@igpendent |y selected fromnitro, trifluoronethyl,
trifluoronethoxy, halo, Cl _4alkyl (optionally substituted by R13),

C2. 4al kerigP of dpti onal | y substituted by R13), C2_4al kynyl (optionally
substit ut echégy R13), C3_6cycloal kyl (optionally substituted by R13),
C3. 6cycOEI n&ll (optionally substituted by R13), C _4al kylthi o,

C3_6cychpal ﬂfﬁ(}%&%&mﬁgﬁl@w SORRNr fRRrSO2NHR13, - SO2NR13R14, - NHSO2R13,
- NR13SC2R14,” N HR13,” NHCONHR13R14, - OR13, cyano, -CONR13R14 and
- NHCOR1 X isRL 3P, &fHor8k; ar e i ndependent |y hydrogen, Cl. 6al kyl or

3 Scuckpsl i VD 20061008826 ROt CoRORRL0BR00E, IO B
to optionally further substituted by, one or more groups independently selected from nitro,
trifluoromethyl, trifluoromethoxy, halo, C_4alkyl (optionally substituted by R”), Cs.qalkenyl
(optionally substituted by R'), C,.4alkynyl (optionally substituted by R"), Cs.6cycloalkyl
(optionally substituted by R, Cs.¢cycloalkenyl (optionally substituted by R™), phenyl

20 (optionally substituted by halo or C.4alkyl), heteroaryl (optionally substituted by halo or C;.
salkyl), heterocyclyl (optionally substituted by halo or C;_salkyl), Ci.4alkylthio, Cs.
scycloalkylthio, ~SOR", —~SO,R'®, ~SO,NHR"?, ~SO,NR'*R*, -NHSO,R"?, -NR’SO,R", -
NHCONHR ", -NHCONHR ®*R'*, ~OR'?, cyano, ~CONR'*R!, -NHCOR", -CO’R" and ~
CH,CO:R ",

25 or B is bicyclic aryl or heteroaryl where each is optionally substituted by one or more groups
independently selected from nitro, trifluoromethyl, trifluoromethoxy, halo, Cy.4alkyl
(optionally substituted by R™), C,.4alkenyl (optionally substituted by RB), Cy.4alkynyl
(optionally substituted by R, Cs.gcycloalkyl (optionally substituted by R), Cs.scycloalkenyl
(optionally substituted by R13), Cy.4alkylthio, Cs.scycloalkylthio, —SOR", -SO,RY,

30 SO,NHR", -SO,NRPRM, -NHSO,R", -NR"*SO,R", ~-NHCONHR", -NHCONHR"’R", -
OR", cyano, -CONR"R** and -NHCOR";

R!® and R are independently hydrogen, C;_galkyl or Cs.¢cycloalkyl;



7-menbered ring. Another aspect of the invention relates to conpounds of
formula (1) as hereinabove 5 defined or to a pharnaceutically acceptable
salt therwof2004/o6926 t 0 be understood that, insofar as cecraiBrogioogdse
conmpounds of formula (1) defined above may exist in optically active or
racemc forns by virtue of one or nore gsymmetric carbon or sul phur atons,
the invention includes in its definitidn any such optically active or
racem c form whi %t possesses netal |l oproteinases inhibition activity and in
parti cul @rleA@ERi ogethebwith e rdogen to whichHey gustaraelied form 8 peieeayrie 48 i ve
forns may be cary Led out by standard techniques of organic chem stry well
known i n/ &% 9% exanpl e by synthesis fromoptically active starting
materials or by resolution of a racemic form Simlarly, the
above-nmentioned activity may be eval uated using the standard | aboratory

t echni ques r eAeothechaspectof thei inaémi@n.rd@@mmmmu@gs pbiommike (1))s kereingiseeef or e

provi ded_as enantionmers, diastereoners 15 geonetric isoners and
at r opi §o¢r%}l?g°m%PW8e%]Fg@%?ﬁceﬁ’tg@€ﬁ@f RTS8 i s to be understood that a
conpound of f pEMMIR dnlidrsRfodBhat Sbdrat HeRn e QHBdUNts bR EARA Of

tautonerismand that the formul'ae drawngs wthin this specification can
r epr esenibove nyayenest of optivallp astsictir eadesnit fomes by virtuenaf. onk tor impr¢ esybanetric

under stood that the inventiagn encog{)(;?qsﬂses .an%etautomari c. formwhi ch has
met al | opfasPe Fraelup atomsn thsi R yegH o ficlusies i (PN RY; SBel QPUCRREECHYRhi t i on
activity . - i O : {1k A

Gt 11 sectant B Rhich oSy Tl EonBl Rlalce b eIot 2Ry At R TRRIIR TATE |
speci fib cahitdfiorcativitgpTas eyrithesisl of optiealyfactihefqums sndyl ke daariddooe by stahdards and
it is to be wunderstood that the specificatio enco&ggsses allmﬁgssi,bl e

t aut omer feehfigrane! orsanirecheBdgBUM S Ky hiRhe 8t f]lg{l etampple by syrghess fipin ORtisalYhas
been possihl S g i . I i I od
that cer bhivg e REABr By FaL o B Fribgmitichh. Shufiudp ACaRRHRARoRLP

sol vat eda@iityeldy Reviliget\eingdhd Qandkrdlabbraasy tdchiiiqaxaefirned thiekeabster. f or ns.
It is to be understood that the invention enconpasses all such sol vated
forms whi ch heoapowtsf fespruda € aeesibereform pravidedins saantipmeys, SipsterePmesst | cul ar
TACE i phibition. activity is.also to be understood that certain
corrpodﬁd%eo(g?eu?%lrsg £y a(nf)atrrcr)éfﬁo%lé Ybit 30 pol ynmor phi sm and that the

i nvention enconpasgRprédeht BvEHtiohat 8o bOuderpostHasa campandep fantilndyesa
inhibition activity and in particular TACE inhibition activity. WO

2004/ 0069isheen wapedebio rahenomegnopy tyremersm ppd tat thedomatlag dawingst he
CETPOUNCR i 2L Al BRSO oL BB Bt et g
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20 inhibition activity and in particular TACE inhibition activity and is not to be limited merely to
any one tautomeric form utilised within the formulae drawings. The formulae drawings
within this specification can represent only one of the possible tautomeric forms and it is to be
understood that the specification encompasses all possible tautomeric forms of the compounds
drawn not just those forms which it has been possible to show graphically herein.

25 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. Itis to be
understood that the invention encompasses all such solvated forms which have
metalloproteinases inhibition activity and in particular TACE inhibition activity.

It is also to be understood that certain compounds of formula (1) may exhibit

30 polymorphism, and that the invention encompasses all such forms which possess

metalloproteinases inhibition activity and in particular TACE inhibition activity.



conpounds of formula (1) and their pharmaceutically acceptable salts.
Pharmaceutically 5 acceptable salts of the invention may, for exanple,

i ncl ude awpo@ddbe260n salts of the conpounds of formul C{TA)B2863/002982

her ei nbef ore defined which are sufficiently basic to formsuch salts. Such
acid addition salts include but are not_ limted to hydrochl oride,

hydr obrom de, <citrate and nal eate sal t% and salts formed with phosphori c
and sul phuric acid. In addition where the conpounds of formula (1) are

suf fi ci ent | y Theipdisent inwdntionaeleted tsthe sampeunsdsdf doramh €9 as bereinbpiogeddfinedar e
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for exanp I ntravenou to a test animal, the conpound under test and
subsequenld. ySiekavidudigidohalts astudabinme nst bnityd fd hyiddochBrideabydrobromide,

pharmaceutical |y acceptable esters faor carboxy include Cl Gal koxymethyl 20
esters fctlifat@ﬁ%@?@aWé@h%ﬁwtﬁWl?neéf‘fﬁ‘aﬁ’%w&f‘gﬁﬂta%wc ag ek‘%a‘fd\étrlonex anmpl e
pi val oyl oxyngt | o t - s I kyl

esters f‘@}ggﬁg%@og@sﬁg %@%gﬁgg&r (gfr%)g/;?% yiﬁﬁgﬁahg%?%?%%#gﬁ?%%ﬁsﬁém{hyI

est er $o figdlu@XBuitRkEnotdmieidts| anlalBaltinetadbatinfoR exanyplesddiyin; orguothssium, an

Cl_6al koxycar bonyl oxyet h%/l esters for exanple 1-nmethoxycar boqﬁﬂ?xyet hyl
and nay adbealine eansitimgtal salyios SKHBRY CHEBIDOF MAFIFSIVED 9h LAY BN B Iof s

i nvention. Suit.abl har maceyt i abl e esters for hydroxy include
i nor gani¢&® eetpgt gfjagﬁne grsmﬁﬁgs}%ﬁ%#g&ggﬁél%@&(i ncl udi ng phosphoranidic cyclic

esters) and apRGHhPAIKN fothile () midalss B¢ plosilled asporinaBydibiysdblasstasr esul t
of the in vivo hydrolysis of the ester breakdown to give _the parent

hydr oxy Am guppehydeskysailesstesfof acamppund ef fepnula hesontainag Gadony ek ot hoxy

d 302, 2-dj net hyl i onyl oxymethoxy. ion of i vi bl
coter U GhATG: BF SYHBP e Par R et R A Sl Ay gn el gt voob! @
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phenyl acet yl, -1 0al koxycarbonyl (to give alkyl carbonate esters), for WO
2004/ 006QA6nRPETNGHRO 082 d8Ravenousi trmlest asimadlxhezompaynd under test and

((jICl( zcl:)lalda)klg% < %%fﬁﬁ%%%’%‘g%&d@ga&%b%%%dé@%é: ?Encg?éel; g?llkill al\tl_m noacetyl and
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20 esters for example methoxymethyl, Ci.salkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters, Cs.scycloalkoxycarbonyloxyCi.calkyl esters for example
1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-methyl-1,3-dioxolen-2-onylmethyl; and C;.¢alkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of

25 this invention.

Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such
as phosphate esters (including phosphoramidic cyclic esters) and o-acyloxyalkyl ethers and
related compounds which as a result of the in vivo hydrolysis of the ester breakdown to give
the parent hydroxy group/s. Examples of o-acyloxyalkyl ethers include acetoxymethoxy and

30 2,2-dimethylpropionyloxymethoxy. A selection of in vivo hydrolysable ester forming groups
for hydroxy include C;-jpalkanoyl, for example formyl, acetyl; benzoyl; phenylacetyl;
substituted benzoyl and phenylacetyl, Ci-1oalkoxycarbonyl (to give alkyl carbonate esters), for



4) al kyl am nonet hyl and di-((Cl-4)al kyl )am nonmet hyl, and nor phol i no or

pi perazino linked 5 froma ring nitrogen atomvia a nethylene |inking group
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i ncl ude ﬁ%ﬁ and additionally 1-butenyl,
2- butenyq‘d‘| ?’; ut eny r&%’hngz(t * t 2 enyl, 3-nethylbut-1-enyl, 1-pentenyl,
3- pent@nyl ammtﬁﬁhpMEﬁytmmEMagnmnstmmn“Mkyz14@hﬁ¢mmnhsﬁmghmdnmnmmhynyl

1- propynyl and 2-propynyl and exanples of " nyI i ncl »
exanpl esbighcheg:sh a&maﬂégb%;%roupanaoyamrtrpfaﬁémﬁosnfﬁmdyﬁmﬁ YNy ?S eH’iQPYi

nmet hyl pen s
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i ncludes "C3 7cycl oal kyl" and addltlonally cyclooctyl cycl ongnyl an
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a nonocyclic 5t -menbered ring containing 1, or 3 double bonds.

Exanpl esEmlesﬂﬂ ‘is?pemléﬂymcmdg theexaptios iy C; catid” @red pheinsragehtchaigraadt o
fluoro, chl 6818§ &h%h% £g%lcﬂl8| Ogn anfli‘:IX gorirJE cgﬁve%ftlon glplf'easltcl)( 8f%r gen%%c ltlg'ﬁis,r'}%tr hoxy,

ethoxy,
example “C,4alkenyl” includes vinyl, allyl and 1-propenyl and examples of “C; salkenyl”

20 include the examples of “Cz.salkenyl” and additionally 1-butenyl, 2-butenyl, 3-butenyl, 2-
methylbut-2-enyl, 3-methylbut-1-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyl. Examples of
“Cy4alkynyl” includes ethynyl, 1-propynyl and 2-propynyl and examples of “C,.
salkyny ”include the examples of “C,.4alkynyl” and additionally 3-butynyl, 2-pentynyl and 1-
methylpent-2-ynyl.

25 The term “Cs_scycloalkyl” includes cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl. The term “Cs.scycloalkyl” includes “Cs.gcycloalkyl” and additionally cycloheptyl.
The term “Cjs.j0cycloalkyl” includes “C;ncycloalkyl” and additionally cyclooctyl, cyclononyl
and cyclodecyl.

“Heterocycloalkyl” is a monocyclic saturated 3- to 10-membered ring containing 1 or

30 2 heteroatoms selected from nitrogen, sulphur and oxygen wherein a ring nitrogen or sulphur

may be oxidised to the N-oxide or S-oxide(s).



5 Exanpl es of "Cl_6all coxy" include the exanples of "Cl 4al koxy" and
additional ly pentyl oxy, 1-ethylpropoxy and hexyl oxy. Exanples of

" Cl_4al kowgcasdonzk” i ncl ude nmet hoxycar bonyl, et hoxycaPlbwori2003/002982
propoxycar bonyl and i sopropoxycarbonyl. Exanples of "Cl_4al kylt hi o"

i ncl ude nethylthio, ethylthio and propylthio. Exanples of
"C3_6cycloal kylthio " include cycl oprb‘ﬂyl thio, cyclobutylthio and
cycl opentyl thio. Exanpl es of "N Cl_4al kyl carbanoyl” 10 i ncl ude

met hyl car bano§{ls, cydldatkemit bia moydnocpelisylocamombesed ringsoptaopyg ¢ Hahegubland
but yl car banoy].. anples of "N N (C1.4allcyl)2carbanoyl” include

di met hyl Bahbyp%ﬁe%W%OP@itWI?é (A F’Yy&nd det hyl cabanoyl . Exanpl es of
"aryl" are phgny, R 182 pRLRYY 1 &0, & b&n®f and¥Bd@cyclic aryl” is phenyl
and an exanpl e o[%nﬁb?%lgcﬁ?cl ary}l" IS ﬂijgght hyla.ln 15 Exanpl es of

"aryl C1_4al kyEXangpies &ty hlkopfienyliét tmgthoxpagbinixyy propoiy hndasdpropagsht hyl et hyl .
"Heteroaryl" is a nmonocyglic or bicycljc aryl ring, containing 5 to 10 ring
at ons dfEXagpplesof] ,Cl-’é?lkgxbrmﬁlug? fhg extg Sﬁfreéb‘ﬁg@ég ?‘F‘g?ﬂadﬁwqagéjé’ﬁr}ty]@w’phur
or oxygen Il i P’f?y ¢ el ) Ji'f‘ctaﬁf ryl
are pyr %smﬁ?‘ﬁ?‘%é’za&&?%‘ﬁ%ﬁ (r)l%ﬁa?ny ,szgllg%ilﬁﬁ*cﬁ% ;E/ﬂ% ,Ong);rl m%ﬁrﬁ%}m thi é’ggﬂ’,
pyrr ol ylethgryeamohyll propbkattophl andisspodpdxycirbanydz Bkythplas df “@ysabaithipl.

Preferably heteroaryl is pyridyl, inidazolyl, quinolinyl, pyrimdinyl,
t hi enyl ,inclyge megithio, elivkbio apd prepyibior ﬁxaHWéPSiﬂg o%ﬁﬂﬂa!kmg% l?ﬁl‘ééeer abl y

het eroaryl , i id J; 1 di j I i ee »
¢ hi enof Y5 é{’c%?ﬁ&}aﬁ%ﬂdm?ﬁ‘? %&p@@@tﬁ%ﬁﬁa@hﬁ;&;l i é@a}akr%‘iaébsar%"fy

" MONOgY Ghiledé aleBlydaitdmoyd  ethylyarbaidyl, propdedbinibyl, Rypropyldibyhoyltaadeny!
pyrrolyl, 25 pyrazolyl, thiazolyl, oxazolyl, isoxazolyl and pyrazinyl.
Exanpl esbuI)YlCﬂIgBm9ﬂl i%(an@mqﬁéw A(Capatkylgearbasneyy include gHpethigaroamoyl,

t hi eno[ 2, 3- rim.di nyl, ien 2-d] pyri mdinyl and thieno[3, 2-
b] pyri dyrp?th%g%ﬁﬁlbﬁb%?gylﬁgé @Fﬁ?ﬁ%ﬁ@iﬁm kyl" are pyridyl methyl,
pyridyl et hyl , Epyidied 6k ‘avy1etRydhenylRyd neplthyly |A iiple SR ind@ldciolicirdpyd  and

oxazolyl methyl. 30 "Heterocyclyl™ is a saturated, partially saturated or
unsat ur aphedyl andrroeyemple @ bidytlegay) iig naphtylcont ai ning 4 to 12 at ons of

which 1, 2, ' h f it I :
whi chliray - urFRRPIE HePRIC Upte P et b riah ep AT g3 A0 2004/ 006025
PCT/ @2%@@@%@ -11 linked, wherein a -CH2- group can optionally be

d by a -(O

repl ace -, aring nitrogen or sulphur atommay be optionally
oxi di sed to f‘Gleteroy] Nsaxha®cyelicSrbidydb¢ siyl ting centaikidgdy iould) tingpatomnes of

optionally sybstjtuted by acetyl, fornyl., nmethyl. or mesyl. Exanples and
Ui t abi evHigRls) O+ e 0ar i Hsbat BRPHH PSR LS5 PR HIetE Thng
N-acet yl pt B Ahi¥é oxithseB! BYARPIBESS tdhbhoyl are pyridyl, imidazolyl, quinolinyl,

20 cinnolyl, pyrimidinyl, thienyl, pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl and

pyrazinyl. Preferably heteroaryl is pyridyl, imidazolyl, quinolinyl, pyrimidinyl, thienyl,
pyrazolyl, thiazolyl, oxazolyl and isoxazolyl. More preferably heteroaryl is pyridyl,
pyrimidinyl, thienyl, quinolinyl, thieno[2,3-d]pyrimidinyl and thieno[3,2-d]pyrimidinyl.
Examples of “monocyclic heteroaryl” are pyridyl, imidazolyl, pyrimidinyl, thienyl, pyrrolyl,
25 pyrazolyl, thiazolyl, oxazolyl, isoxazolyl and pyrazinyl. Examples of “bicyclic heteroaryl” are
quinolinyl, cinnolinyl, thieno[2,3-d]pyrimidinyl, thieno[3,2-d]pyrimidinyl and thieno[3,2-
blpyridyl.
Examples of “heteroarylC.4alkyl” are pyridylmethyl, pyridylethyl, pyrimidinylethyl,
pyrimidinylpropyl, quinolinylpropyl and oxazolylmethyl.
30 “Heterocyclyl” is a saturated, partially saturated or unsaturated, monocyclic or
bicycylic ring containing 4 to 12 atoms of which 1, 2, 3 or 4 ring atoms are chosen from

nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen



5 pi perazinyl, N nesylpiperazinyl, N-fornylpiperazinyl, honopiperazinyl,
azetidinyl, oxetanyl, norpholinyl, tetrahydroisoquinolinyl,

t et r ahydrwquoewaios9rgl , i ndolinyl, pyranyl, dihydro-2H ppCcarGs2003/002982

t etrahydrofuranyl, 2,2-dinethyl-1, 3-di oxol anyl and
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20 ring containing 3 to 6 ring carbon atoms. Examples include cyclopropyl, cyclobutyl,
cyclopentyl, cyclopent-3-enyl, cyclohexyl and cyclopent-2-enyl.

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.

25 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 means “1 or 2”.

Where monocyclic aryl or heteroaryl is substituted in “an ortho position” it is to be
understood that the substituent is bonded to a ring atom which is immediately adjacent to the
radical ring atom (wherein the radical ring atom is the ring atom bonded to X). For example

30 an ortho substituent on pyrrol-2-yl would be located at position 1 (on the ring nitrogen) or
position 3 (on a ring carbon). Similarly for pyrid-3-yl, an ortho substituent would be located

at position 2 or position 4 (on a ring carbon) and for pyrid-2-yl, an ortho substituent would be



5 Preferred values of Z, Rl, R3, R4, R, n, m D, X and B are as foll ows.
Such val ues nay be used where appropriate with any of the definitions,
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wher et Bgnedf RUAs h§drogdt. | neulierspset RY Ui ek, @ oplisopropgl.subst i tuent s
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20 substituted by one or more substituents independently selected from Cy4alkyl, Cs.scycloalkyl
(optionally substituted by R'7), aryl (optionally substituted by R'7) and heteroaryl (optionally
substituted by RY). In another aspect R* is a group selected from Cy.galkyl, Cs.¢cycloalkyl,
aryl, heteroaryl and C;_galkyl substituted by aryl or heteroaryl wherein any R group is
optionally substituted by one or more substituents independently selected from halo, C;.

25 salkoxy, Cialkyl and Cs.ecycloalkyl. In another aspect of the invention R’ is hydrogen or a
group selected from methyl, ethyl, propyl, isopropyl, zerz-butyl, isobutyl, ethynyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl, pyridyl, thienyl, pyrimidinyl,
quinolinyl, thiazolyl, oxazolyl, isoxazolyl, pyrazolyl and imidazolyl, where the group is
optionally substituted by one or more substituents independently selected from fluoro, chloro,

30 bromo, nitro, cyano, trifluoromethyl, methyl, ethyl, Cs.¢cycloalkyl, phenyl (optionally
substituted by halo or C;.4alkyl), pyrimidinyl (optionally substituted by halo or Cy.4alkyl), C;.
salkoxycarbonyl, ~OR®, ~SR?, ~SOR?, ~SO,R?, -COR?, ~CO;R’ and ~NR'*COR’. In a
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In one aspect of the invention R'7 is halo or Ci4alkyl. In another aspect R is fluoro,

20 chloro, bromo or methyl. In another aspect of the invention R'” is fluoro or methyl.

In one aspect of the invention R*is a group selected from Cysalkyl, aryl and arylC;.
salkyl where the group is optionally substituted by halo. In another aspect R’isa group
selected from methyl, phenyl and benzyl where the group is optionally substituted by chloro.
In one aspect of the invention R? is methyl.

25 In one aspect of the invention R’ is hydrogen or a group selected from Cy.salkyl, aryl
and arylC; 4alkyl whete the group is optionally substituted by halo. In another aspect R’ is
hydrogen or a group selected from methyl, phenyl and benzy! where the group is optionally
substituted by chioro.

In one aspect of the invention R’ is hydrogen, methyl, ethyl, propyl or isopropyl.

30 In one aspect of the invention R® is hydrogen, methyl, ethyl, propyl or isopropyl. In
another aspect R® is hydrogen.
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optionally further substituted by one or more groups independently selected from chloro,
fluoro, bromo, trifluoromethyl, cyano, acetamido, propyloxy, methoxy, ethoxy, isopropoxy,
methyl, ethyl, propyl, isopropyl, nitro, pyrrolidinylcarbonyl, N-propylcarbamoyl, N-
isopropylcarbamoyl, N-ethylcarbamoy! and N-methylcarbamoyl; or B is naphthyl, quinolinyl,
25 1,6-naphthyridinyl, thieno[2,3-d]pyrimidinyl, thieno[3,2-d]pyrimidinyl or thieno[3,2-b]pyridyl
each being optionally substituted by one or more groups independently selected from chloro,
fluoro, bromo, trifluoromethyl, cyano, acetamido, propyloxy, methoxy, methyl, nitro,
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30 groups independently selected from halo, trifluoromethyl, cyano, Cr4alkoxy, Cq_4alkyl, nitro,
aryl, heteroaryl, heterocyclyl, N-(C;.salkyl)carbamoyl and N,N-(C;.salkyl).carbamoyl; or B is
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2- chl or o- 4- net hyl phenyl -4- et hoxyph

4-f1 uor @hlprwétﬁhmymﬁw ctwlvlpmhenﬂ»%ﬁﬁwem@wphenxh rigflugropmesiylphenyl,
hyl | lin-4-yl,
B 1 DB e RO R s Y et S Ky St Hlopfieiil 2RGAT1 P01 1 -4

3, 5-di cfié@ﬁmwchﬂm&m Iphefyl, TELbpH4- hit@pﬁéxﬂy;la} dilpw4—medly11pl¥bnyl 2-chloro-4-

7-met hyl t hi eno[ 3, 2-d] pyri m di n-4-yl, naphthyl, 2-bronp- 4, 6-difl uorophenyl
and 2- cymgt onyl, 4-Flupiee2-mefwsyplsnyt H uqaivérﬁhl@ﬁplmlgl Aslegrogal kyl . I n

ventt oRREEhrot A aBN s Deba08 A ubBeBBIRI O | Mo one
aspect Qﬁﬂh&%rﬂemsﬁmddmyﬁéf‘ch@&d |SRi4lubRgRigpyd-2 1 3R dithicregerd-2-91, Bhi ch

they are attach formpyrrolidinyl or piperidinyl. A preferred class of
8.

conpoundmtbyldﬁelgaﬁl ﬁtd]pyr(mll)dll(we’ﬂ &-methyBhizne(d,2- KKPW@*@‘I ﬁinfi@thw&b@éﬁ’ or a
Cl 6 I
et o oarS-AHEreoTERY. G Sl REd T aRT SIs T £ Vet el gt

subst i t ygihS-{1pA&RL LM Iwsro-2-pyrid-3-ylphenyl. In a further aspect B is selected from 2-
20 chloro-4-trifluoromethylphenyl, 2-bromo-4-fluorophenyl, 2-bromophenyl, 2-chlorophenyl, 2-

chloro-4-fluorophenyl, 2,4-dichlorophenyl, 2-(isopropyloxy)phenyl, 2-trifluoromethylphenyl,
4-chloro-2-nitrophenyl, 4-methyl-2-nitrophenyl, 2-methoxy-4-nitrophenyl, 2-(N-
isopropyl)carbamoylphenyl, 2-fluoro-4-nitrophenyl, 2-chloro-4-methylphenyl, 2-chloro-4-
methoxyphenyl, 4-fluoro-2-methoxyphenyl, 2-fluoro-4-chlorophenyl, 4-fluoro-2-

25 methylphenyl, 3-chloropyrid-2-yl, 3-cyanopyrid-2-yl, 8-chloroquinolin-4-yl, 3-
trifluoromethylpyrid-2-yl, 3-chloro-5-trifluoromethylpyrid-2-yl, 3,5-dichloropyrid-2-yl, 5-
methylthieno[2,3-d]pyrimidin-4-yl, 7-methylthieno[3,2-d]pyrimidin-4-yl, naphthyl, 2~-bromo-
4,6-difluorophenyl and 2-cyanophenyl.

In one aspect of the invention R" is C;.¢alkyl. In another aspect R is methyl or

30 isopropyl.

In one aspect of the invention R!* is hydrogen



selected fromhalo, nitro, cyano, trifluoronethyl, Cl_4alkyl,

C3_6cycl oal kyl, aryl (optionally substituted by Rl?) heteroaryl

(opti onalWwg 2seutt®b926ut ed by R17), Cl.4al koxycarbonyl, - ORET/GER0038R2982- SOR2,
-S2R2, -COR2, -CO2R5 and -NR16COR5; R1Gis hydrogen, met hyl or ethyl; R17
is halo or Cl_4alkyl; R2 is a group selected fromCl_6al kyl, aryl and

aryl C1_4al kyl where the group is optiorally substituted by halo; 15 R5 is
hydrogen or a group sel ected from Gl _6al kyl, aryl and aryl Cl.4al kyl where
the group i smdpﬁaémt pithe ipentienRe rngyR hmg@themlthﬁhqupégbw whigh they are

" sopr opyi e MRHER o iidif hyarogen. - miso: mis 1 Dis

hydrogen, nmethyl or fluoro; Xis 0; 25 B is phenyl or pyridyl where each
is substituted in an ortho position by, and is optionally further

substituted bé pseferred classraf cgmpaped isred épramde ) Whesadiect ed fr.om hal o,

trifluoronethyl 1_4al koxy, Cl_4alkyl, nitro, aryl, heteroaryl,
heterogycl yl F\i(@&%%ﬁ kyl ) car banoyl and NN-(Cl 4al kyl )anr bamoyl ; or B

i's napht hyl , quisighidaeh or b BicRPakiReidd kDY jMiyi OYEIKGhy, C; cycloalkyl, aryl and
L enol 3 2. By Tl T Royt 8P el g optIonal 1y Subett {Ll 6i By one "or i e 30

groups imdepaytiwheleyhsgioep nse@ptlfonaim msmt,utetdrbyfdna or owet qusunmya nmdependently

Cl_4al kox . t er oar ycC

2004/ 006955 f%‘i‘)‘&%ﬁ%@%lf %3@89 t] fgro%%ﬂe% h%/ 3 8&%‘&%1 aféjif opHAmtNnd i s
of for my sl d\fmi Retercfryl tﬁ%ﬁ}éﬁb%t ﬁlyERW yg&kefa%aaf f, hyr?, et hyl
or |sopropS 3 Iej trbgfger?’ Zop group seleect ed ?rdc;im ClL alig!/{?l,’ ’
C2_6al&ys®i,; SOR 7%3@2[16%(]3@3 ” Cé@ and NRS G@Reroaryl where the group is
optionally s tIL ed by onf nore substituents independently selected
from hal o, ni®rd$ X‘ii%ﬁ? mefhy PD%tP}Slmat hyl, Cl1_4al kyl, C3_6cycloal kyl, aryl

(optionally gu R17), het eroaryl (opti onal |y substituted by
R17), d _4al kox??z%‘%%%ﬂfﬁm&? -SOR2, -S2R2, -COR2, -CO2R5 and

- NR16COR5; R’isa group selected from C1 6alkyl aryl and arylC,.salkyl where the group is
optionally substituted by halo;

15 R is hydrogen or a group selected from Ci.galkyl, aryl and arylC;4alkyl where the
group is optionally substituted by halo;

R’ is hydrogen, methyl, ethyl, propy! or 1sopropyl;
R? is hydrogen, methyl, ethyl, propyl or isopropyl;
R? is hydrogen;
20 R*is hydrogen;
nis0;
mis1;
D is hydrogen, methyl or fluoro;
Xis O;

25 B is phenyl or pyridyl where each is substituted in an ortho positipn by, and is
optionally further substituted by one or more groups independently selected from halo,
trifluoromethyl, cyano, C;.salkoxy, C;_4alkyl, nitro, aryl, heteroaryl, heterocyclyl, N-(C;.
salkyl)carbamoyl and N,N-(Cy_qalkyl),carbamoyl; or B is naphthyl, quinolinyl, thieno[2,3-
dlpyrimidiny] or thieno[3,2-d]pyrimidinyl all being optionally substituted by one or more

30 groups independently selected from halo, trifluoromethyl, cyano, Cy.4alkoxy, Ci.4alkyl, aryl,

heteroaryl, heterocyclyl and nitro.



R16 is hydrogen, nmethyl or ethyl; 10 R17 is halo or Cl_4dalkyl; R2 is a
group selected from Cl_6al kyl, aryl and aryl C1_4al kyl where the group is
opt i onal Iwo=sobse2dt ed by hal o; R5 is hydrogen or a groRpTgaecm@edstr om
Cl.6al kyl, aryl and aryl Cl_4al kyl where the group is optionally
substituted by halo; 15 R3 is hydrogen;, R4 is hydrogen; R8 is hydrogen;
nis O mis 1; 20 Dis hydrogen, nmetiy? or fluoro; Xis 0; B is phenyl or
pyridyl where each is substituted in an ortho position by, and is
optionally fAnoﬂnerpmtﬁwﬂdaﬁs eticsyp@md ipef foomaladi bwpereimdependent |y sel ect ed
from hal o, I f¢§ €] cyano, Cl1_4allcoxy, Cl.4alkyl, nitro, aryl,

het er oaryl , 8{% N-(Cl 25 4al | (yI ) car banoyl and

NN- (Cl _4al I cxﬂﬁ)lgﬁ?ﬂ@%ﬂ)yﬁm ret%,po%l;g% qui nolinyl, thienof[?2, 3-

d] pyri mdinyl or thieno[3 d] pyri m di nyl aI | being optionally substituted
by one or noRéis @dmgaawa@ap@rﬂdbnteﬂfrm%ealbﬂ €1 ohyngl, 63 7¢yqldallkub,r8®ﬂanldyl

Cl 4al t . _het 30
Z%i?ﬁérhm?raf bibieahzeotpaY vpi Bl subse Popheances i deip iy

i cted\{(r%iq)h 1&@0%39}%%Cyc g(?rﬁetﬁ)ﬁ-r (Zar g 3}@3@3 5?2 B4yl &érn Eglptloﬁal?y gr oup

sel ect ed rom al ky roar dCl 6a kyl
subst i tsubedtutf;d hyrI)’( )d)letercmrﬁr(opquallwsebsatmechhyRﬁ) @r@ﬂmxy@rqunyi oI, ¥

substityted 4 tuent S gpendent |y sel ected from hal o,

d _4al kg%% —S _4‘a Q%‘ gﬁ@%@;ﬁl@él‘% éﬁg is hydrogen; 5 R4 is

hydr ogen; Rﬁ“ﬁh?&%@&ﬁ%hyl%r%ﬁxygi mis 1, Dis hydrogen; 10 Xis O and
10 RY is halo or Cy.4alkyl;

R? is a group selected from Cy_salkyl, aryl and arylCy_salkyl where the group is
optionally substituted by halo;
R’ is hydrogen or a group selected from C;.salkyl, aryl and arylC;_4alkyl where the
group is optionally substituted by halo;
15 R? is hydrogen;
R*is hydrogen;
R%is hydrogen;
nis 0;
mis 1;
20 D is hydrogen, methyl or fluoro;
Xis O
B is phenyl or pyridyl where each is substituted in an ortho position by, and is
optionally further substituted by one or more groups independently selected from halo,
trifluoromethyl, cyano, Cy4alkoxy, C;.4alkyl, nitro, aryl, heteroaryl, heterocyclyl, N-(C;-
25 4alkyl)carbamoyl and N,N-(Cy.4alkyl),carbamoyl; or B is naphthyl, quinolinyl, thieno[2,3-
d]pyrimidinyl or thieno[3,2-d]pyrimidinyl all being optionally substituted by one or more
groups independently selected from halo, trifluoromethyl, cyano, C;.4alkoxy, Cy.4alkyl, aryl,

heteroaryl, heterocyclyl and nitro.

30 Another preferred class is of compound of formula (1) wherein:

Z is -CONHOH or -N(OH)CHO;



B is phenyl or pyridyl where each is substituted in an ortho position by,
and is optionally further substituted by one or nore groups independently
sel ect ed woamdmbes trifl uoronethyl, cyano, Cl_4al koxyPCTAGBRad3opk9s2nitr o,
N- (Cl _4al kyl ) carbamoyl and N, N-(Cl_ 4al kyl ) 2car banoyl ; or B is naphthyl,
qui nolinyl, thieno[2,3-d]pyrim dinyl qb thieno[3,2 15 d] pyrimdi nyl al
bei ng optionally substituted by one of*“nore groups independently sel ected
fromhal o, trifluoronmethyl, cyano, Cl 4al koxy, Cl.4al kyl and nitro._ Another
preferred cl &gs b granp seleriod fivtn 6f callof ik eyqlaglkyihaykbateroazyljagd

or
N( OH) CHO_; .20 IS a oup .sel ected fiom C1 | . ryl,
het er oaf tltgpﬁgl%la_r%laqrQ\g{eroagﬂb\gqqlqlﬂtag& 7 4P Qfgﬁ%o%iely 3%3%¥£$$§¢%¥nm%%y R
group i i kdietigd LalRBEe C; Salkeitand@ntecléaidgpendent |y
selecteﬁmggﬁggﬁg%%¥m§%gﬁgfﬂoxy,ﬁ%%f%gﬁﬁﬁf anJeC§EGE§CIog%&ﬁi é%ﬂis
hydrogen; R&’ishydyagengen; 25 R8 is hydrogen; nis 0; nmis 1; Dis
hydr ogen; B ig_ph%ggll or pyridyl where each is substituted in an ortho
posit?on by,Rahsohyl &% optionally further substituted by one or nmore groups
independentIX8§gh%ﬁ¥Eg;fron1ch|oro, fluoro, brono, trifluoronethyl, cyano,
i sopropyl oxy, nethoxy, nethyl, nitro, N isopropylcarbanoyl, phenyl,
pyridyl, pyraig@inyl, thienyl, isoxazolyl and piperidinyl; or Bis WO
2004/ 006926 PCT/ GB2003/002982 -20 naphthyl, thieno[2, 3-d] pyrim dinyl or
t hi eno[ 3, 2- d¥r# ni di nyl each being optionally substituted by one or nore
groups i”dEDﬁﬂg%E%&%e el ected fromchloro, fluoro, brono, trifluoronethyl,
cyano, mnethoxy, tAyl’, nitro, phenyl, pyridyl, pyrinidinyl, thienyl,
i soxagol yl amdsp;padi dinyl. 5 Another preferred class is of conpound of
formula (1) wherein: [ cl opentyl,

phenyl or pyr# iyaheagor éﬁ%ﬁyly”c}g\lﬁ%%p%%‘@%@dﬁjgﬂfﬁo l?tsjﬂg{’ggy:cﬁqgﬁ%/ll . pyridyl
or pyri %tﬁ’oin%}@ urti®r RbstifutdV 6 QA8 morBrdubs RHALRAily selected from halo,
trifluoromethyl, cyano, Ci.4alkoxy, Cy4alkyl, nitro, N-(Cy4alkyl)carbamoyl and N.N-(Cy.
salkyl),carbamoyl; or B is naphthyl, quinolinyl, thieno[2,3-d]pyrimidinyl or thieno{3,2-
15 d)pyrimidinyl all being optionally substituted by one or more groups independently selected

from halo, trifluoromethyl, cyano, Cy.4alkoxy, Ci.4alkyl and nitro.

Another preferred class is of compound of formula (1) wherein:
Z is -CONHOH or N(OH)CHO ;

20 R! is a group selected from Cygalkyl, Cs.ccycloalkyl, aryl, heteroaryl and C;.gatkyl
substituted by aryl or heteroaryl wherein any R* group is optionally substituted by one or more
substituents independently selected from halo, Cy.4alkoxy, C;4alkyl and Cs.ccycloalkyl;

R’ is hydrogen;
R* is hydrogen;
25 R? is hydrogen;
nis 0;
mis 1;
D is hydrogen;
B is phenyl or pyridyl where each is substituted in an ortho position by, and is

30 optionally further substituted by one or more groups independently selected from chloro,

fluoro, bromo, trifluoromethyl, cyano, isopropyloxy, methoxy, methyl, nitro, N-

isopropylcarbamoyl, phenyl, pyridyl, pyrimidinyl, thienyl, isoxazolyl and piperidinyl; or B is



R8 is hydrogen; nis O; mis 1; 15 Dis hydrogen; X is 0; and B is phenyl
or pyridyl where each is substituted in an ortho position by, and is

opt i onal Iwof2ae4deen26substi t ut ed by one or nore groups i naeparteos/dogossel ect ed
fromchloro, fluoro, bronmo, trifluoromethyl, cyano, isopropyloxy, nethoxy,
methyl, nitro and N 20 isopropyl car bag?%l ; or B is naphthyl,

thi eno[ 2, 3-d] pyri mdi nyl or thieno[3, 2=d] pyri mdinyl each being optionally
substituted by one or nore groups independently selected from chloro,

f 1 uor o, nigheimd, thiempF2, 3rdimymisnidipy] Ordkzl&n@Li%ﬂmmW{HWétaﬁ@' being@pionally. | n

anot her gspect. of the invention re re 0 n fathe ntion are
any one’% Etuqu_ Dy one OTRore BIOHDS FH%@?%C{?%%F%%&?%Fﬁ%I C%?/cfrﬁ’s ?Oﬁﬁ’odﬁ%g’

} met hy | ) eflsRymhbtiy b Pand: nﬁél%&!%r)ihétﬁylgﬁ%y%ﬁéﬂyﬂ%midﬁ; pykirhidinyl, thienyl,

[4-(2-chrf or o- 4- f I Got ophenoxy) pi peri di n-1-y['] sul phonyl

} met hyl Jsodazoyyliand gipesidiny¥l but yl ( hydr oxy) f or mam de;

1-[ ({4-[2-chloro-4-(trifluoronethyl)phenoxy] pi peridin-1-yl

}sul phonyl ) met hyl ] -4- pyrim din-2-yl butyl (hydroxy) f or mani de;  1-({

sul pflony! ) met hy! | -yl butyl (hy !
et 1) 4 py PP g O RSB T Y SBRERY op.

yl butyl (hydr @xy)}-CoNm@oHde -NIOH)CHO; ( 2- br ono- 4- f | uor ophenoxy) pi peri di n-1-yl ]
or.na

| ph I hyl ) - 4- i mdin-2- ylbutyl (hyd de; 1-
[ (2, 4l ChROFURREHo T B B TR F DY RPEHEADT P HERRY by Sl n- 2-
| but yl : 1. de- -
%14- ?2%&}@%@%&@%@2@%%%‘?% (1in ] sul phonyl } net hyl ) - 4- pyri m di n- 2-
yl butigl (hydr @y9 hyiogem; de; 2- {

[ 4- (2- cyanophenoxy) pi peri di n- 1-yl ] sul phonyl } - 1- phenyl et hyl (hydr oxy) f or mami d
e; 2-{ R" is hydrogen;

[ 4- (2-bronop enég %g%e%ﬁri di n-1-yl ] sul phonyl } - 1- phenyl et hyl (hydr oxy) f oi r nam

de; 2-{ [4- ! enoxy) pi peri di n-1-yl ] sul phonyl

} - 1- phenyl et yt Ohydr oxy) f onnam de;  2-f
[ 4- (2-chl or o-4-f| uorophenoxy) pi peri di n-1-yl ] sul phonyl }-1
phenyl et hyl ( Byisrloxy) f or mani de; ,
15 D is hydrogen,;
X is O; and
B is phenyl or pyridyl where each is substituted in an ortho position by, and is
optionally further substituted by one or more groups independently selected from chloro,
fluoro, bromo, trifluoromethyl, cyano, isopropyloxy, methoxy, methyl, nitro and N-
20 isopropylcarbamoyl; or B is naphthyl, thieno[2,3-d]pyrimidinyl or thieno[3,2-d]pyrimidinyl
each being optionally substituted by one or more groups independently selected from chloro,

fluoro, bromo, trifluoromethyl, cyano, methoxy, methyl and nitro. -

In another aspect of the invention, preferred compounds of the invention are any one

25 of:

1-({[4-(1-naphthyloxy)piperidin-1-yl]sulphonyl }methyl)-4-pyrimidin-2-

ylbutyl(hydroxy)formamide;

1-({ [4-(2-chloro-4-flucrophenoxy)piperidin-1-yl]sulphonyl }methyl)-4-pyrimidin-2-

ylbutyl(hydroxy)formamide;

1-[({4-[2-chloro-4-(trifluoromethyl)phenoxy]piperidin-1-yl }sulphonylmethyl]-4-

pyrimidin-2-ylbutyl(hydroxy)formamide;

1-({[4-(2-bromo-4,6-difluorophenoxy)piperidin-1-yl]sulphonyl }methyl)-4-pyrimidin-2-



2-{ [4-(2, 4-dichl orophenoxy) pi peri din-1-yl]sul phonyl
}- 1- phenyl et hyl (hydr oxy) f or mam de; 2-f

[ 4- ( 2- acewarmaiophehaoxy) pi peri di n-1-yl] sul phonyl } PCT/GB2003/002982

- 1- phenyl et hyl (hydr oxy) f or mam de;  2-{

[ 4- (2-1 sopropoxyphenoxy) pi peri di n-1- yI]squhonyI }-1-

phenyl et hyl (hydr oxy) f or mam de; 2-({

4-1 2- (trlfluoronethgl)phenoxy]plperldln- | -yl } sul phonyl)-1- phenyl et hyl
( hydr oxy)b@yitaydrers,) agn@n (2- br ono- 4- chl or ophenoxy) pi peri di n-1-yl ]

PR R A e Bl o
phenyletﬁwtl@}dﬁ Slor@biRag, de;  2- {
[4-(4-chloro ni t'r ophenoxy) pi peri din-1-yl] sul phonyl } -1-

phenyl etlh{fl [{rl@ drdoohjgrophermmyipéperidir-{-yllsulphonyl }methyl)-4-pyrimidin-2-

Lﬁegsl et’h}f}?’{’]i FI t rg) henom/) p| peri ?I n- 1-y1] sul phonyl }- 1-

4- (2, 4- f r
% l(phenls gtl-ﬁglc? ?%%%&o dng'lgfl]jsu%han%’f{rﬁ&?gﬁfg %yr?o gnﬂzuor ophenoxy) pi p
eridin- ]yllydtyl(}s}tdrmty)fmmhm}de— 1- phenyl et hyl (hydroxy) f or mam de; 2-{

[ 41( FZ)hgl ) r@p&ﬂgfgﬁ B 1%)#)1%‘,33@%1]élglljsulllllgl%?lglr}lyf-phcnylethyl(hydroxy)formarm'de'

Lﬁeﬁi B e s o P R T R i PO

[ 4- (2- M- h[@x(;’l-dlﬂmphanph@pipeyi)iﬁt—D@I]Blﬁplﬂbﬂyl}yliphsnylahﬁ(IWdrdelformanude
phenyl et h | (hydroxy)form
4-[ 2- (pyr r(izcﬁh#ﬂf? %ﬂ%@ﬂﬁ’@ﬁﬁwmﬁ@ﬁéww Npdphenyh-1= yI } sul phonyl ) 1-

h I o
F4e?)2/ emuhﬁg%%ﬂﬁg%ﬁenoxy pr perl din-1-yl] sul phonyl }-1-

phenyl et2h{/[14((ﬂyddlﬁkhb}dphéﬂ@m)pipendlﬁ:l{-yl]sulphonyl} 1- ]Iahenylethyl(h drox?r)formamide;

4-(2-(N-isopro car banoyl ) phenox er| din sul phon -1-
Lhegw ((at:-’h (E{nggé;@ ﬁ@ggﬁ)%}gencgn 1y3)/15)su phonyl } - 1-pheny}ethyl(}liydrogl(y)formarmde;

Lﬁe(n)z/l Q%W(@qé‘gb X%%gﬁ?%&%ﬁ)le&lrﬁg{—ﬁ- sullphéfny]l} sul phonyl }-1-

[ 4- (2- pigpesyleihpHEydtdphfnasnidy; peri di n-1-yl] sul phonyl } -1-
phenyl et hyl ( hydr oxy) f or mam de;

2/ 4-[2-(triflucromethyl)phenoxylpiperidin-1- yl}sulphonyl)-1-
phenylethyl(hydroxy)formamide;
2-{[4-(2-bromo-4-chlorophenoxy)piperidin-1-yl}sulphonyl}-1-
phenylethyl(hydroxy)formamide;
2-{[4~(2-methoxy-4-methylphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4~(4-chloro-2-nitrophenoxy)piperidin-1-yljsulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{{4-(4-methyl-2-nitrophenoxy)piperidin-1-yi]sulphonyi}-1-
phenylethyl(hydroxy)formamide;
2-{[4-(2,4-difluorophenoxy)piperidin-1-yl}sulphonyl } - 1-phenylethyl(hydroxy)formamide;
2-{[4-(2-bromo-4-fluorophenoxy)piperidin-1-yl]lsulphonyl } -1~
phenylethyl(hydroxy)formamide;
2-{[4-(2-nitrophenoxy)piperidin-1-yl]sulphonyl }-1-phenylethyl(hydroxy)formamide;
2-{[4-(4-bromo-2-fluorophenoxy)piperidin-1-yl}sulphonyl }-1-
phenylethyl(hydroxy)formamide;



2-{ [4-(4-Dbrono-2-nmet hoxyphenoxy) pi peri di n-1-yl ] sul phonyl }-1-

phenyl et hyl (hydr oxy) f or mam de; 2-{

[ 4- (2-f | vwoaedaose260phenoxy) pi peri di n- 1-yl ] sul phonyl } - PCT/GB2003/002982
phenyl et hyl (hydr oxy) f or mam de; 2-{

[ 4- (2-chl or 0- 4- et hyl phenoxy) pi peri di n-zi-yl ] sul phonyl }-1- phenyl et hyl
(hydrox y)fonnam de; 2-{ Bl

[ 4- (2-chl or 0- 4- net hoxyphenoxy) pi peri di n- 1-yl ] sul phonyl }-1-

pheny! et{itBymaetbexyr4 oitmenicaecy)piperidin-1-yl]sulphonyl }-1-

g e i
[ 4- (4- chl-qua22plheiedipnbasakytyBipheRdxdigipdidih-Il Sy} salphonin - 1-
phenyl et hyI}éh droxy) formam de; 2-{

[ 4- (4- f Iphew et}éyhﬁ@t%wybfwmamepi peridin-1-yl] sul phonyl } -1-

h | et.hyl f. ide;. 2-1 [4-(2-] | -5 -yl ph i
Cr di e YA opRo Rpineumet NMIRRD, For mam ar T PP
2- ({4- mm@’r idhhan@aey] pi idin-1-yl | ph l)-1- i d- 3-
yl éi hyl[ épﬁi:/ r%t%) f ord))rr%%%é%; 2- %pl[ épleE::]u: 20| [ %-L-;Fogyfg%/p)eri d:o%r Il-yI ]
sul phonyaH{ #-(4NeyoprdpBcarphmogdiigh¢ypipentdin) it piswphiods}- MO 2004/ 006926
PCT/ GB2003/ 002982 ~-23_2-({.4-[(7-chl i nolin-4-yl i idin-I-yl
Ul phon PP S FEAS hyr oxy) formam de. 2. 0( T o Ay

e

4- [ ( 8- clphemydethyiinidroxyfoyinjumide] pi peri din-1-yl } sul phonyl)-1-pyrid- 3-
yl et hyl (h

[3-(tri ﬁgkg%%%ﬁﬁqwﬁﬁ%@g@%g@?ﬂi-&é%qlﬂ}%ylﬁ§kr|)su| phonyl] -1-pyrid-3-yl

et hyl (h - 2. [{4-
[S-Zhl(o?bgé@z}%{w@}{%gﬁﬁeﬂ{l y byii d- 2-yl ] oxy} pi peri di n-1-yl)sul phonyl ] -1-pyr

[ dE ?- )[/ I(Ze{[ng(M%ﬁbeﬁeﬁm??)pipfﬁmn-1-yliljsu]phonyllkl}- oh N g
2-({4-[(3,5-dichl oropyrid-2- oxy] pi peridin-1-y sul phonyl ) - 1- pyri d- 3-
yi et hyl CRyaRghyndkeasomsamide;

2-{[4-(2-fluoro-4-nitrophenoxy)piperidin-1-yljsulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4-(2-chloro-4-methylphenoxy)piperidin-1-yl]sulphonyl }- 1~
phenylethyl(hydroxy)formamide;
2-{[4-(2-chloro-4-methoxyphenoxy)piperidin-1-yljsulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4-(4-fluoro-2-methoxyphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4-(4-chloro-2-fluorophenoxy)piperidin-1-yl}sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4-(4-fluoro-2-methylphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4-(2-isoxazol-5-ylphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-({4-[(3-chloropyrid-2-yl)oxy]piperidin-1-yl } sulphonyl)-1-pyrid-3-
ylethyl(hydroxy)formamide;
2-{[4-(quinolin-4-yloxy)piperidin-1-yl]sulphonyl}-1-pyrid-3-yl-
ethyl(hydroxy))formamide;



-({ 4-[(6-chl oroquinolin-4-yl)oxy]piperidin-1-yl } sul phonyl)-1-pyrid-3-
| et hyl (hydroxy) f or mam de;
{ ( Swoenbtwdosdzeeno[ 2, 3-d] pyri m di n- 4-yl ) oxy] pi per i diP@TA:GB2003/002982
| phonyl ) -1-pyrid-3- ylethyl (hydroxy)forrram' de;
{ (7-net hyl t hi eno[ 3, 2-d] pyri m di n-4-yl)oxy] pi peridin-I-yl
I nyl)-1-pyrid-3- ylethyl (hydroxy%or mam de; and
(8-fl uoroquinolin-4-yl)oxy] pi peridin- ]éfl } sul phonyl)-1-pyrid- 3-

2

y

2

}s
2-

}s
2-({
yl et hyl eHY4H Oxshloronremliod: yl)quhaipmdiméfylbwhvé@ny -Ryg-3-nvention, preferred
c

1-

]-

[

}

[

}-

[

e

(
et hyl
({4-1
ul pho
({4-1]
ul pho
({4-]
e

onpounds of e inventi, n are any one of: (RS-
{4 P’% tbyl%qhéfa@x E“Enf‘arn?l fror omet hyl ) phenoxy] pi peri di n- 1- yl } sul phonyl ) net hyl

5 B ywb{(mﬂfeﬁmf SngBhaRD (Blfs- 1- ({

enoxy) pi peridin-1-yl ] sul phonyl

[ (
4-
4- (
met hyl y}eﬂayﬂ)@nydmgl)fuﬂﬁmmﬂé,but yl (hydr oxy) f or mam de (R/S)-2-{
(
(

2- br.onophenagx i peridin-1-yl]sul ph .
1- phedgit 4&%@%@%&% ity frsgfRhiotonsD)-1-pyrid-3-

2 C |n 1-yl ] sul phonyl } - 1- phenyl et hyl (hydro formam d
; ?%ﬁ%@ﬁgag&?ﬁﬂ%g chlor o- 4yf}uorgphe%oiy)pPperYd|n y §I{su|§%ényl}-l
phenyl eQH}(J,—({ [Bedrifluyohethybpré-2- DX DfiacR06920)sBPToEBR A0Sy 02982 - 24

(R'S) - 2- &9’& 2 4- di chl or ophenoxy) pi peri di n-1-yl ] sul phonyl }-1-
pheny! eeRyI(yerYEeHstidRm de; (R S) - hydr oxy( 2- {

Lﬁéﬁ,i[ L?ﬂ@“?ﬁ‘?‘ﬁ%‘aﬁ%@% Qi)‘ﬂw&a:%%ﬂﬁ%ﬁﬁ%l1—§'Ds’cﬂph0ny1]-1-pyrid-3-
[4-(2- tl’yld‘tlhylgx m&mhﬂhﬁﬂexy) pi peri di n-1-yl ] sul phonyl }-1-
0

phenyl et h r mam de;

[ 4- (4- cRt ﬁd@zﬁ dl@i%@%éﬁo%yi)%ﬂéme&ﬁlﬁ- vy pylphenyhotmypynid-2-
phenyl et mde R/'S) - hydroxy(2 - 4-

(4- met h?’P @ﬁ{%’&‘r ?:fénoxy p1 peri ((ZII n- )1 y?/] su?/éhonyl % -1- 10
l[ohenyl echO{h-)[(GJéfHBfﬂqdﬁmhﬁE/ W)ox3idiperidin-1-yl }sulphonyl)-1-pyrid-3-

4- (2- brono-4-fl uorophenoxy) pi peridi n-1-yl ] sul phonyl }-1-
pheny! etyteghylhydrozy)fproamidei de; (R S) - hydr oxy(2-{

Lﬁeﬁnz/l e {;ﬁﬁ% F‘ﬁﬁ’%}thlg%ﬁ%omgnﬁ&r 'AF y15'o;Jy]1¥1Lclnd“H lp)t]?Mﬂh(ﬁqyﬁ 1-pyrid-3-

ylethyl(hydroxy)formamide;

4-
4-

2-({4-[(7-methylthieno[3,2-d]pyrimidin-4-yl)oxy]piperidin-1-yl }sulphonyl)-1-pyrid-3-
ylethyl(hydroxy)formamide; and

2-({4-[(8-fluoroquinolin-4-yl)oxylpiperidin-1-yl }sulphonyl)-1-pyrid-3-
ylethyl(hydroxy)formamide.

In a further aspect of the invention, preferred compounds of the invention are any one
of:
(R/S)- 1-[({4-[2-chloro-4-(trifluoromethyl)phenoxy]piperidin-1-yl } sulphonyl)methyl]-4-

5 pyrimidin-2-ylbutyl(hydroxy)formamide;
(R/S)- 1-({ [4-(2-bromo-4-fluorophenoxy)piperidin- 1-yl]sulphonyl }methyl)-4-pyrimidin-2-
ylbutyl(hydroxy)formamide;
(R/S)-2-{[4-(2-bromophenoxy)piperidin-1-yljsulphonyl }-1-phenylethyl(hydroxy)formamide;
(R/S)-2-{[4-(2-chlorophenoxy)piperidin-1-yl]sulphonyl }- 1-phenylethyl (hydroxy)formamide;
10 (R/S)-2-{[4-(2-chloro-4-fluorophenoxy)piperidin-1-yl]sulphonyl}-1-

phenylethyl(hydroxy)formamide;



15 (R/'S)-hydroxy[ 2-({4-[2-(isopropyl am nocar bonyl ) phenoxyj piperidin-1-yl
} sul phonyl) - 1-phenyl et hyl Jformam de; (R/'S)-2-{
[ 4- (2-f | woaedaose260phenoxy) pi peri di n- 1-yl ] sul phonyl } - 1PCT/GB2003/002982
phenyl et hyl (hydroxy) formam de; (R S)-2- {
[ 4- (2-chl or o- 4- et hyl phenoxy) pi peridi n;1-yl] sul phonyl }-1- 20
phenyl et hyl (hydroxy) formani de; (R/'S)-2°7
[ 4- (2-chl or o- 4- net hoxyphenoxy) pi peri di n- 1-lyl ] sui phonyl }-1-
pheny| efRyp)-2riir(@dydictdprophenpey)pipergjn-2=yiisulphonyl}-1-
4- (4-f | yor 0-2-net.hoxyphenox i peridin-1-yl]sul phonyl }-1-
|[ohe§1y| ePﬁ?}ﬁygﬁ%%&@QﬁWﬁcB%ﬂﬂﬁ%%P D5 (RIS)- 2¥{] pronytJ
[4-(4-c & i inwi%%?o&' ofpipkristinl Byiah 1p-11-
phenyl e%??ﬁydﬁg%g[f gr manm de; lyplf(i%/ S¥)@r2pk? viahemay}
[ 4- (4- f Phavystiyliferrrgmidhienoxy) pi peri di n- 1-yl ] sul phonyl } - 1-
phenyl e hydr o fQ 1 de; S)-2-(f ...
4-1( 3_5Ck#’%b'ﬁ}ﬁéﬁ%éj%e[Q:(?quﬂ]%f&meﬂé{%h&flWEYiIS‘bFﬂ‘%m‘sng%ﬁli‘W YUl pyri di n-3- 30
yl et hyl {)ﬁe&ﬁdéﬁ@l)ﬁﬁﬁﬁﬁi%g?; _ _ o
(RIS)-2-({4-[(3-cyanopyridin-2-yl)oxy] pi peridin-1-yl }
sul phon(®/8y-2-{i(#ehlor@2-nitrephtepbxyhiperidix- iyl fulghomsiit- 1-de; WO 2004/ 006926

PCT/ GB2003/ quﬁé -25 (R.S)-2-({

4-[(8-CHP%}Y%&EN ryo 1pi peridin-1-yl } sul phonyl)-1-pyridin-3-
| et hyl I -[ (4-
Vasitri fes Irhgzrfr%%‘k% {TT A iy %ﬁ(’gi{%’%@éﬁh&l ?ﬁﬁ%‘?}’?@%ﬁﬁo% ] 9y hyl }

f or mani geenyfetyRfS)manides- { o o

b i OSSP PR B PO HeDefins) S Rhgply- £ 1 1 Y!) sul phonyl -4
3- chl or.p= (] = 2=y i peridi n-1-yl)sul phonyl ] - 1- pyri di n- 3-
et nyi PRI SRSl L) B o (Y sy phenyt I dpyridin

4- [ (5- m@R/Syhydhioan@f G432 dhdalyex yrd-ditrophenydxlyipipdriziiparyl Bulphohylydl-}  sul phonyl ) - 1-
10 pyridin-3-ylethyl]formam de; (R/'S)-hydroxy[2-(f

4- [ ( 7- nebeylathyl¥aapanided) pyri mi di n- 4- yl ) oxy] pi peridin-1-yl } sul phonyl)-1-

D2 Js BF@%@W&@I@%@@3@@5"8&%@0& n:"F’i’?ﬁ’ L0 Phony! } et hyl ) - N- hydr oxy- 4-
met hyl peipedtiani -g8 sulphonyl)-1-phenylethyllformamide;
(R/S)-2-{[4-(2-fluoro-4-nitrophenoxy)piperidin-1-yl}sulphonyl } -1-
phenylethyl(hydroxy)formamide;
(R/S)-2-{ [4-(2-chloro-4-methylphenoxy)piperidin-1-yl]sulphonyl }-1-

20 phenylethyl(hydroxy)formamide;
(R/S)-2-{[4-(2-chloro-4-methoxyphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-{[4-(4-fluoro-2-methoxyphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;

25 (R/S)-2-{[4-(4-chloro-2-fluorophenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-{[4-(4-fluoro-2-methylphenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(3-chloropyridin-2-yl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-

30 ylethyl(hydroxy)formamide;
(R/S)-2-({4-[(3-cyanopyridin-2-yl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;



15 (R/S)- 3-{
[ 4- (2- bronp- 4-fl uor ophenoxy) pi peri di n-1-yl ] sul phonyl }-2-cycl opentyl -
hydr oxyprwpanewiodes (R S) - PCT/GB2003/002982
1-[ ({4-[ 1- napt hyl oxy] pi peri di n-1-yl }sul phonyl) net hyl ] - 4- pyri m di n- 2-
yI butyl (hydroxy)formam de; (R/'S)-
1-[ ({4-]2-chl oro-4-fl uorophenoxy] pi per| gi'n | -yl } sul phonyl ) nethyl]-4-pyrimd

in-2- 20 yleut &hydroxy)formam de;
({4 (RS B blarpadios S NoxIpIFpaT LyHSWohondol-Hedgd et hyl ] - 4- pyr

[

di n- Jeor mam de; (R/S)-

[|({4 [@élthﬁgﬁ})dﬁlg%oéﬁe%%xy] pi peri di §1 | - g/l }sul phonyl ) et hyl ] -4-pyrim di n- 2-
but yl ((RySix M&iﬂﬂ@ﬁdﬂ%-yﬁﬁd(@{5[3((5ﬁf$)oromethyl)}ﬁyndm -2-ylJoxy}piperidin-1-
b
S

1-
mi
I

[ ({4-]2-cyanophenoxy] pi peri di n-1-yl }sul phonyl ) met hyl | - 4- pyri m di n- 2-
| but yI (Aypaipeeyyl %hﬁﬁé!@@lm deurt her conpounds of the invention, which may be

S I e O AR e AU Ol S A -

phenyl etﬂg,)ﬁld(r{lyx%qé@pgw}fyg{d@mgﬁaﬁﬁ@e2004/ 006926 PCT/ GB2003/ 002982 -26

1-
y
1-
y
I

(R/'S) - hydr ox henyl - 2-{ [4-(2-piperidin-1-yl phenoxy)piperidin-|- yl]
sul phon)ﬂR@) é{[(}‘ﬂyr [jifthqm-rﬁ-cdéoropm@y 29yl oy }piperidin-1-yl)sulphonyl]-1-pyridin-3-
[4-(4- flqoh henoxy)plperldln 1-yl] sul phonyl

) et hyl )YIRE ﬂ{}@f‘% 71 pent anani de; and 5 (R/'S)- 2-({

[4-(4-fl Phﬂh@}W[QQ{ﬂ[@-Métﬁﬂﬁﬁéﬁ@[i Blcggiﬁrﬂidﬁr -d-yYlok SiphpRBamy A -y1} sulphonyl)-1-

} et hyl ) - N-hydroxy- 4- net hyl pent anam I n anot'her aspect the present
i nventd cpyn}dlre%y&m]syl}fomam@ss for the prepar ation of a conpound of fornula

{her cof RAareiaoR e EEo s Baete e prbeebs abhsy et b YDRdpBo g By 0

converti b of formula (2) into a conpound of forrrula (1)
R4 R3 R4, (j%}moﬁ)%gNH% "formaation (D),, O, ONOHCHO ~" % Nn Nn

(Dx, z RRRB-B-X[AR2-B®md- @-tﬂrmnto@hélﬂjxy)mpaﬁ.dim1{yl])sulphonyl}methyl)—N—hydroxy—4-

methylpentanamide ;

15 (R/S)- 3-{[4-(2-bromo-4-fluorophenoxy)piperidin-1-yl]sulphonyl }-2-cyclopentyl-N-
hydroxypropanamide;
(R/S)- 1-[({4-[1-napthyloxy]piperidin-1-yl } sulphonyl)methyl]}-4-pyrimidin-2-
ylbutyl(hydroxy)formamide;
(R/S)- 1-[({4-[2—ch1oro—4—ﬂuorophenoxy]pipeﬁdin~1-y1}sulphonyl)methyl]—4-pyrimidin-2—

20 ylbutyl(hydroxy)formamide;
(R/S)- 1-[({4-[2-bromo-4,6-difluorophenoxy]piperidin-1-yl }sulphonyl)methyl]-4-pyrimidin-
2-ylbutyl(hydroxy)formamide;
(R/S)- 1-[({4-[2,4-dichlorophenoxy]piperidin-1-yl }sulphonyl)methyl]-4-pyrimidin-2-
ylbutyl(hydroxy)formamide; and

25 (R/S)- 1-[({4-[2-cyanophenoxy]piperidin-1-yl }sulphonyl)methyl]-4-pyrimidin-2-
ylbutyl(hydroxy)formamide.

Further compounds of the invention, which may be listed with the compounds named
above are any one of:
30 (R/S)- 2-{[4-(2-isoxazol-5-yIphenoxy)piperidin-1-yl]sulphonyl}-1-
phenylethyl(hydroxy)formamide



Scheme 1 and thereafter if necessary: 15 i) converting a conpound of
formula (1) into another conmpound of formula (1); i) renoving any
protecti nyogoougps2ei i i) form ng a pharmaceutical | y accepCahiBoesaiozssor in
vivo hydrol ysable ester. Fornylation may be suitably performed by adding a
preformed m xture of acetic acid (8 eqgygvalents) and formc acid (excess)
to formula (2) in tetrahydrofuran or dichloronmethane 20 and stirring the

sol ution 15 hours at atur.es rangin romOQC.to roomtenperature
£ ol o b3k el B Pt R o s ot - o 1ot o

descri bed;jidiphohyiMeeh @ﬁrpmf id€002, 45, 219 using trifluoroethylformate can
be used.si‘ilhig pryg%es}??may ur't her conprise a process for the preparation of

a hydr ox {R/&X2AE [4(4-{Ifiamortder(-2yyiph2Box yhpiperidini Isyl{suiphadniY meshyyNrhydemx y-4-
(i ndicated aipa corrpé)qnd of formula (2')),which process conprises: b)
conver t i MPeRfapaMEdes A or ul a (3) into a hydroxyl anmine of formula (2') ;

i ont Longer 6 D R BON et el A S I b

(3) formdlmethPdpyntaBohidere 2 Suitabl e reagents for such a conversion include
aqueous hydroxylam ne in tetrahydrofuran under an argon atnosphere. 5 The
al kene of formula (3) where R8 is hydrogen can be prepared by the reaction
of a conpounth gothasrespachtheprysenl inherdion prgiddesd prbcdse fonthapiesiratiomiefr 2

!R\?? g\/\g EE&%T{P ch(%ép%uﬁ)gt(ﬁrosr%%htaggz%:tebt?cgllg%(r:]cdelpgalb?enssa.lt o(r Izj)t mvgh\ydrr)g/sgb% [créteOr‘ \OS
10 thereof wherein Z is ~-N(OH)CHO, which process comprises the steps of:

a) converting a hydroxylamine of formula (2) into a compound of formula (1),

R* Re
Ol

R4:
0..0 O, 0..,0
.S NH(OH)  formylation - N(OH)CHO
N n S —. N n
X R Re Xi;’ R R

formula (2) formula (1)
Scheme 1
and thereafter if necessary:
15 1) cohverting 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.
Formylation may be suitably performed by adding a preformed mixture of acetic acid (8
equivalents) and formic acid (excess) to formula (2) in tetrahydrofuran or dichloromethane
20 and stirring the solution for 15 hours at temperatures ranging from 0°C to room temperature
followed by stirring in methanol. Alternatively a formylation method described in
J.Med.Chem., 2002, 45, 219 using trifluoroethylformate can be used.
‘This process may further comprise a process for the preparation of a hydroxylamine of .
formula (2):
25 * when n is 0 and R* is hydrogen (indicated as a compound of formula (2°)),which
process comprises:

b) converting an alkene of formula (3) into a hydroxylamine of formula (2°) ;



formula (4') formula (5) fornula (3) Schene 3 10 Wadswort h- Emmons or

Pet erson reactions involve the formng of the anion of forrmula (4') wth 2
equi val erwe 2064/dob42hi um bi s(trinmethyl silyl)am de or sodi eeToRIIAD2952
l'ithium diisopropylamde in tetrahydrofuran at tenperatures of -78C to 0C
and reacti ng this with 1 equival ent of d| et hyl chl or ophosphat e (Wadsworth
Emons) or 1 equival ent of trinethyl S|'I2 chloride (Peterson). After |hour
an al dehyde (1.1 equivalent) |n tetrahydrofuran is added to 15 the
resultant ani on described and®teacted at roomterrper ature over HRH) The

al | cene of formiP (3) \ca(Pl alL 50 be are y the ?neact‘P ° of parpound
of formul g (4 6?;?0%%& % scheme 4;
0 "O(Dm 0\B~ )mOs 1OBas|ﬁen%trN,sherel\PR la (I7") fornula
(4') Rs for X0) Reghacti on OH D% OO0 -B 0 (: x"B%, NNS" R1

DehyS R1 B R3 R3 formyla (3) fornmula (8) WO 2004/0 692F fCT/ GB2003/ 002982

-28 Scheme 4 Suit alP®uBa¥es include 1ithium bis(trinmetfy 243 yl ) am de,

sodi um hydride or |ithium diisopropy§:pegfgide in tetrahydrofuran at

tenperatures of -78Cto OCto formthe anion. Suitable reducing agents for

t he redSuithlle redgeptsiforcducha condirsion bohwleyadnéabs hiydroaylaanind ingetrdydenferad

di met hyl syl phi de conpl ex or borane-tetrahydrofuran conplex in

t et r ahy dREFANAERR 2tSPRe-enper at ure. Suitabl e dehydration reagents for the

dehydrati on I i ol Ayl and

ri ot am na e RRE o L SRR B Hog LAY bficflred B7 e ERAOR OFE
compound of formula (4’) with a compound of formula (5) under Wadsworth-Emmons or

Peterson reaction conditions;

(D)m \\ / (D)m 4
G (), LY R
formuila (4") formula (5) formula (3)
Scheme 3

10 Wadsworth-Emmons or Peterson reactions involve the forming of the anion of formula (4°)
with 2 equivalents of lithium bis(trimethylsilyl)amide or sodium hydride or lithium
diisopropylamide in tetrahydrofuran at temperatures of —78°C to 0°C and reacting this with 1
equivalent of diethylchlorophosphate (Wadsworth Emmons) or 1 equivalent of trimethylsilyl
chloride (Peterson). After 1Thour an aldehyde (1.1 equivalent) in tetrahydrofuran is added to

15 the resultant anion described and reacted at room temperature over 15h.

The alkene of formula (3) can also be prepared by the reaction of a compound of

formula (4”) with a compound of formula (6) as illustrated by scheme 4;

\ l (D)m /,
oleatatOl JJS

formula (7
formula (4') formula (8)
Reductlon
(D)m (D)m /
‘ b Y\ Dehydratlon R
formuia (3 formula (8')



tenperature. Or a process for the preparation of a hydroxylam ne of formula
(2): 10 when nis O (indicated as a conpound of fornula (2#)) may

conpri se;wo)200d00opeact i ng a conpound of formula (4") (se@CIalire/@98kor its
preparation) with RI000R, RICOCl or activated R1000R to yield a ketone of
formula (7") (where Ris Cl_2Cal kyl ? met hyl, ethyl or aryl Cl_4al kyl
e.g. benzyl):; ii) reducing the ketone of fornmula (7") to yield an al cohol

of formula (8"); 15 iii) converting - group of the al cohol of fornula
(8") into a leaving group (L) such SMR4| i de, nmesyl ate, tosylate etc.

Caueous Mo Shsen Mt tiny bs(ibhe B AN i AR dtshdopy,
O NHS basmideD tetrah@drefuran @Dempefdbres ofo-788C RAOC tofobin Mre ddorXSul Bk kaidmY a

4" f | 7") f | 8" OH(D O O(DmO O" OxR3; OxRl R3~
f or rruI a 3%8%%6 %Bgti%g%lu%@&éh)@r%ywq@éé@?ﬂ@n@kgW%ﬁﬂa (7") )r(ray

50041 0008 TRt BRS BESE B iss s bR SAAGR SR i SRR P TR . my
)t R3 tcempesatanei d;uaablbaisleycmldﬁ&efg@nﬂsoﬂﬁelaahjcﬁmmﬂ def iBdludef or nul a (28)

formul a (29) formul a (30) sulfite ion ~0 OO0 S R4 OXRCl SOR1
HOSOR1 3Metiipgyiiphenyheileidsnr togyl ellpride @nd(trfeyhylwnp@nmlc ronfieshanglab rq@3)

formil a ge%‘?;)erature. :

Or a process for the preparation of a hydroxylamine of formula (2):

10 * when nis 0 (indicated as a compound of formula (2%)) may comprise; -
c) i) reacting a compound of formula (4”) (see scheme 13 for its preparation) with
R'COOR, R'COCI or activated R*COOR to yield a ketone of formula (7”)
(where R is Cy_zpalkyl e.g. methyl, ethyl or arylCy_4alkyl e.g. benzyl);
ii) reducing the ketone of formula (7”) to yield an alcohol of formula (87);
15 i)  converting ~OH group of the alcohol of formula (8”) into a leaving group (L)
such as a halide, mesylate, tosylate etc. (see compound of formula (9”);
iv) displacing the leaving group with aqueous hydroxylamine to yield a

hydroxylamine of formula (2%);

(D) o 0
D
base Rl O\\ 0 D)y \\ 0
e () JQ
R‘I
formula (4") formula (7") formula (8")
o). ,0 (D) S
TS QI
NHOH "
formula (2%) formula (9
20 Scheme 5

A ketone of formula (7”’) may additionally be prepared by the process illustrated in scheme 6:



Schenme 6 The silyl group present in the conpound of formula (30) can be
renmoved by tetrabutyl ammonium fluoride. Suitable |eaving groups (L) are
hal o, nmeswD 2aeudbo626yl . A 5 suitable chlorinating agent PSTRE20®/00290820mpound
of formula (7") is prepared in the |last stage by reacting the conpound of
formula (33) with the appropriate piperidine reagent. O a process for the
preparation of a hydroxyl am ne of f or maPa (2): when nis 1 and R3 and R4
are both hydrogen (indicated as a conmpound of formula (2**)) may further

conpri se: ii:i) i) reacting a conpound of fo la (4") with @ conpound of

formul a (10)] (eit H&MS-Chin dENor eqU|TM$ yi el d arl apeohol of
formula (8% ||)T0'ﬁvert|ng O—|group oup of tXe al cofotr™of fonula (8**)

into a | 8ving LU lide, e, tosylateet see
21 Bi ?)Qrié)ase B y Yup Wi grﬁlu%(aﬁeous
2004/ 006926

conpoundio@ifia Egr mi A NN ) di spl ac t | eavi ng gr
hydr oxyl amine to y| eld a 15 hYAFYY 1 ani ne SMEEPmul a (2%%);
PCT/ GB2003/ 002982 -30- O(D)m O . "0 Rl (D)m 011 ,0 QIS\ X|eHfiiBize OX' H
formul a (4") ()Zééﬁhal ®, ,10osyl ate, rresyl at etc. formila (8**) fornmula (10)

(DmO i nert ere g Rl XN%%—& L formula
(2**) fo nal ( **Y S e 17<_SLLLI it hi 2
bis(trine apga and I|th|um

B! are<lithiu R
{ | sopr dpyihaing abentat  t erat ures from

-78Cto OC Swtabl e | @avi ng groups L) ?\re chloro, brono,gi ogg,
met hanesul pH®MATand tosyl and these wolli d be formed fromfthe Icohol
treatnment with nethanesul phonyl chio¥#@&2 and pyridine in dmcﬁ%or onet hane
(mesyl ate), tosyl chloride and pyrlbgl ne :g)n di chl oronet hane (tosyl ate),
tri phenyl phosphi ne and carbon tetra (bromo); the chloro, brono and
i odo de%&@flylVg?’%fﬁﬂékéﬁtﬁ{%cBﬁ BERPE fBEnhla P0Y AR pEBSHORISDyOr tosyl ate by
addition of a suitable halide source, e.g. tetrabutylamoni um i odi de or
sodi um isdbuylanmogiutd fiwwriden Soitavle d@vm:g grows|(Lpae halec meag aad éosyheA

5 suitable chlorinating agent is POCl;. A compound of formula (7”) is prepared in the last stage
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by reacting the compound of formula (33) with the appropriate piperidine reagent.
Or a process for the preparation of a hydroxylamine of formula (2):
e whennis 1 and R’ and R* are both hydrogen (indicated as a compound of formula
(2**)) may further comprise:
10 d) i) reacting a compound of formula (4”) with a compound of formula (10) (either

an epoxide or equivalent) to yield an alcohol of formula (8*%);

i1) converting —OH group of the alcohol of formula (8**) into a leaving group
such as a halide, mesylate, tosylate etc. (see compound of formula (9%*);

iii) displacing the leaving group with aqueous hydroxylamine to yield a

15 hydroxylamine of formula (2*%*);



O a process for the preparation of a hydroxylam ne of fornula (2): when n
is 1, indicated as a conmpound of formula (2”), may further conprise: e) i)
react i ng wocompwesrd of formula (4") with a conpound of fPoTraB2003®1982t 0
yield an ester of fornmula (12”"); 15 ii) converting the ester of fornula
(12~) into an al cohol of formula (13%),;,,, iii) displacing the -OH group with
aqueous hydroxylamne to yield a hydr§9yl am ne of forrmula (27%); WO

2004/ 006926 PCT/ GB2003/002982 -31 RA R3 (DmO. OR3 RlL (Dm O % base
0sCOOR x R4 COOR x R1 rmul a (4") formula (11) formula (12") R4 R3 R4 R3

(DmQ. S ONHO—l(D),, BEBRLRL formula (2*) formula (13%)
Schene 8 The B)rmoupo of %orrml a (12’\) |éD).5epr<ésé?ht at i of an ester
wherein R ne \ 20X al VI w 1 4al kyl, e.qg.
benzyl . BaRygr-lVilliger t|on con |t 5/su h as a'peracid e.g. m CPBA
(3- chl or opef oXyb&nzoi ¢ aci d) gin dichl oromet Kane”are suit@ble for the

conver si on OforfulAga est er _gglgq@ylétQ%S{,lgge@I cofmu,agr*pup It may be appropriate
to convert the, alcoh 0)1 grou i'nto a 'l eaving grouE such as brono, iodo,

nmesyl and tosyl, beforefomifedfdacenent with aqueous|hydroxyl am ne. 10 In
anot her aspect the present invention provides a prvcess for the preparation
of a conpound of formula (1) or a pharnmaceuti cal l y accept able salt or in
vivo hydrol sa@bne e$teP th egeof wherein Z i @) Wi ch process

conpri ses; Kty i AP, ( rrpound of formul a
(1); R4 RR Pz R3 ) M (D) jpy O NHS 1 \\n ctlvat ion Nag' CONRL50H
ED) CJR R 3™ T50H oxIRLNE
formula (2**) formula (9
Scheme 7

Suitable bases are lithium bis(trimethylsilyl)amide and lithium diisopropylamide at
temperatures from ~78°C to 0°C. Suitable leaving groups (L) are chloro, bromo, iodo,

5 methanesulphonyl and tosyl and these would be formed from the alcohol by treatment with
methanesulphonyl chloride and pyridine in dichloromethane (mesylate), tosyl chloride and
pyridine in dichloromethane (tosylate), triphenylphosphine and carbon tetrabromide (bromo);
the chloro, bromo and iodo derivatives could also be prepared from the mesylate or tosylate by
addition of a suitable halide source, e.g. tetrabutylammonium iodide or sodium iodide or

10 lithium chloride in a solvent such as acetone.
Or a process for the preparation of a hydroxylamine of formula (2):
e whennis 1, indicated as a compound of formula (2*), may further comprise:
e) i) reacting a compound of formula (4”) with a compound of formula (11) to yield
an ester of formula (12");
15 ii) converting the ester of formula (12%) into an alcohol of formula (13%);
iii) displacing the -OH group with aqueous hydroxylamine to yield a
hydroxylamine of formula (2/);



formula (14) formula (1) 15 Schene 9 and thereafter if necessary: i)
converting a conpound of formula (1) into another conmpound of fornula (1);
i) renmowogoarmpeyesot ecti ng groups; iii) form ng a phar rataER20@3A102982
acceptable salt or in vivo hydrolysable ester. 20 The acid of formula (14)
may be suitably activated by conversion,to an acid halide, such as the
acid chloride or to an activated ester 6 I ng carbonyl diimdazole, a
carbodiim de or a WO 2004/ 006926 PCT/ GB2003/ 002982 -32 pentafluorophenyl
ester. Alternatlégly wgen,t ge acj q of formula (14 IS gn A

met hyl or et 1‘51.’ ca be converted direct
zi%@?h Wi t BRKR SG+—‘%3€-9@ g%\,\/rg
. f

formula (1)
prepar at i on \of of f mJI eo0r) whic

reacting a corrpond of for a (4") with an a erfe ornmula (11) to yield
an ester of fongmhiaugl2”) \{M&J‘lﬁ{s hydrol ysed to di™¥&f'@of fornmula (14')
where an acid of formula (14') is an acid of formula)(14) wherein nis 1
and R8 is hydrogen; R4 R3 (D),, O, ,0 R 3 ~RL (DmMO- S 11| - base N-g
COOR / \ R4 COOR (DX R1 formﬁ4aq3(4") formula (11) f rmJIa (R2R9) R4 R3
(Dm1 0 O COON B Ot ) - mylha (14')  1F)kSchede.A0 i tghl e bases

able to deprotnat e a Hﬁd%\h((orrml a (49 NCl hbﬁrv&\}té}r/um
lithium dllsorB | aidg and |it r nﬁt yI | yI')am de flol | oned by
the addition of>~a"Cc¥pp R

formula (27) formula (13%)
Scheme 8
The group ~COOR of formula (127) is representative of an ester wherein R may be C;.
20 alkyl, e.g. methyl, ethyl or arylC;_salkyl, e.g. benzyl. Baeyer-Villiger reaction conditions
5 such as a peracid e.g. m-CPBA (3-chloroperoxybenzoic acid) in dichloromethane are suitable
for the conversion of the ester group into the alcohol group. It may be appropriate to convert
the alcohol group into a leaving group such as bromo, iodo, mesyl and tosyl, before

displacement with aqueous hydroxylamine.

10 In another aspect the present invention provides a process for the preparation of a
compound of formula (1) or a pharmaceutically acceptable salt or in vivo hydrolysable ester

thereof wherein Z is ~CONROH, which process comprises:

a) converting an acid of formula (14) into a compound of formula (1);
R4 R3 R* R3
D)m I, (D) \\ IO 15
/S COOH aCId activation CONR™OH
. " NHRWOH I
formula (14) formula (1)
15 Scheme 9

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.
20 The acid of formula (14) may be suitably activated by conversion to an acid halide, such as the

acid chloride or to an activated ester using carbonyldiimidazole, a carbodiimide or a



salt e.g. copper brom de-di net hyl sul phi de conpl ex, copper iodide, in

sol vents such as di net hyl sul phi de, ether or tetrahydrofuran at tenperatures
from - 78Gv0oe0@M2Zbenperature. 15 Or a process for thePpragroeioees2of an
acid of formula (14) conprises; c¢) reacting a conpound of forrmula (4") with
a conmpound of formula (15) to yield an gcid of formula (14**) which is an
acid of fornmula (14) wherein n is 0, s hydrogen and R4 is hydrogen;
(DDmO0"o Br (DMOO .ORL R8 B N~s~ R8 OH base B N~s r OON O formula (4")
formul a Hem@ﬂupmphmﬁ e@tm*A&ernmeScwb%tht peidiiffamsnua Gl ésan estd&ef Hteonat e
formul a th| r

bis(tri r{é‘?t gﬂl%rl f g‘ﬁf ?5’8 CQM %%8 ﬁre'fyf aC%mpgoﬁ@/éﬁ? 1s1 (f%) g%reacuon
tetrahyc{{,ﬂiw}ﬁ(ﬁ@ﬂ et her at terrperatures from-78C to OC. WD 2004/ 006926
PCT/ GB2003/ 002982 -33 In another aspect the present invention provides a
process for tAlsopravydedssaprocsss far theamprpustibnat ahaeiduaf ornmyla 614) avhich process
pharnaceutlcally acceptabl e salt or in vivo hydrolysable ester thereof
wher eih PTRISCEONRISOH, R8 is hydrogen and n is 0, which process conprises
steps Q))as %Sétin'gea%dx%o%ﬁﬁlémrﬁﬁla (E’l) it Bh alkBse & BnMalt 1)No GRR af B Cl SO2
NOPG Y - Formula (23) Formula (24) Formula
(25) + (dﬁ)fmmt)(a(R"SWfB:h iahpdrolyred tcmnﬁaclcbcpf fermilel (140 minatecan2Ridof forrhala( 26) X

DR3 R4 ((%X )) 1s an acid of formula (14) wherein n is 1 and R%is hydrogen;
R* R3

@ O 0 R R Dy O, .0
formula (4") formula (11) formula (124)
I R+ R3
(D)m \ IO
‘ “s COOH
formula (14')
10 Scheme 10

Suitable bases able to deprotonate a compound of formula (4”) include butyllithium, lithium

diisopropylamide and lithium bis(trimethylsilyl)amide followed by the addition of a copper

salt e.g. copper bromide-dimethylsulphide complex, copper iodide, in solvents such as

dimethylsulphide, ether or tetrahydrofuran at temperatures from —78°C to room temperature.
15 Or a process for the preparation of an acid of formula (14) comprises;

c) reacting a compound of formula (4”) with a compound of formula (15) to yield an acid

of formula (14**) which is an acid of formula (14) wherein nis 0, R? is hydrogen and R*is

hydrogen;
(D)m \\ /, D)m \\ /,
‘ K\) \ RB7K”/OH base . KJ COOH
formula (4")  formula (15) formula (14**)
20 Scheme 11

Suitable bases to deprotonate formula (4”) include lithium diisopropylamide, lithium
bis(trimethylsilyl)amide and sodium hydride in solvents such as tetrahydrofuran or ether at

temperatures from ~78°C to 0°C.



NX50 RL E- BRERA ~ R SO Fornula (1) 2 CONRI5(OH) N Forrmula (27) O NH
OPG Schene 12 The process of schene 12 conprises the steps of: i) reacting
a thiol oWofeewmebee(22) with an acrylate of fornula (23pCatGRempeewsur es of
10 0OCto 70C to yield a thioether of fornmula (24); ii) oxidising the

t hi oether of formula (24) to a sul phoné% chloride of formula (25) by
bubbling chlorine gas onto a sol ution the thioether in acetic acid at
tenperatures of OC to roomtenperature; iii) reacting the sul phonyl
chloride of formula (25) with a piperidine of formula (26) 15 under

t andard | pho d t ] ' -

Femper at ur o5 ABIOC PG B0Er 0 i B En Bl PLE T e ion of 1,

r emovi NgofkBeuRy (%f%ﬁhhlﬁmmr%l{ﬂlahﬁad&aﬁéﬂlyam@@m&m &finhpomyteol(shble cliee
protecting group (PG may b benzyl or 2, 4-di met hoxybenzyl. The fornmer can

be rerrdwe@bszthrmzusreﬁlom GHaRJisyeinvgepani ads Onvhish prasess eompsisepsieps

treat nent V\ﬁ g amg WO 2004/ 006926 PCT/ GB2003/ 002982 -34 (see

Tet r aRed? 8% 198‘“%5" em§dgy, 39(43), 7865). The process of schene 12 rmay
further conprigge if necessary: v) gonverting a conpound gf; fornmula (1)

i nto anot hgr canmpoypd of for rrul a (1) wi ) renoving any other protecting
groups; 5 or \Qﬁbcg cceptgblcgs@ |t _Qr i{ﬁ: Vi VO
hydr ol ysabl e est not he aspect [lof & nventi on’ i soEﬁovi ded a

process for tﬁle meparatlon of Fii‘omo@nds of formula (4%, gocbrrula (4'") and

formula (4") Wwhimhnpreress conpri ﬁ‘% (12)) reacting amglga[’rpgund of formula
(16) where B is,an activate halo heterocyclyl with a conpouBy, of

formula (17) vdﬁerelnX|s 0 or S), in the presence o o]
depr ot onat et un of formula (17), to yield ago pound qf formul a
(18); ii) re 8 protectlng group (PG fromt onp Nof  fornmul a

(18) to yi eld"é{nul Brrpound of forrmula (19);. iii) reactln t gmgQpgpound of
formula (19) V\nthaswtablereagent to y|elda T

Formula (27)

Formula (1 CONR15 (OH)
Scheme 12
The process of scheme 12 comprises the steps of:
1) reacting a thiol of formula (22) with an acrylate of formula (23) at temperatures of
10 0°C to 70°C to yield a thioether of formula (24);

ii) oxidising the thioether of formula (24) to a sulphonyl chloride of formula (25) by
bubbling chlorine gas onto a solution of the thioether in acetic acid at temperatures
of 0°C to room temperature;

iii) reacting the sulphonyl chloride of formula (25) with a piperidine of formula (26)

15 under standard sulphonamide conditions (e.g. triethylamine in DCM at
temperatures from 0°C to 50°C) to yield a compound of formula (27);

iv) removing the protecting group to yield a compound of formula (1).

The protecting group (PG) may be benzyl or 2,4-dimethoxybenzyl. The former can be
removed by treatment with hydrogen/ palladium and the latter by treatment with mild acid



15 conpound of fornula (4); and iv) oxidising X where X is S as required.
Wien R4 is hydrogen a conmpound of formula (4') is produced and when R3 and
R4 are bwohobwwsezgen conpound of formula (4") is produ®€ed;GE2D)3mo¢48pm (D) m
NPGCIPGNH ( BIl; EIIL HX X X fornmula (16) formula (17) fornula (18)
formula (19) (DMOO ~~ ~ S Ra X N':ﬁﬁ formula (4) 20 Schene 13
Corrpoungsbof formul a (4\)N,h_fﬁrrml a (4')7and formula (4") may al so be
prepare y a process i ch conmprises; i) reacti a compoun f formul
(20) (wheeeTeirghefeond esterss) 9%, SR ),c?ééébﬂ%f RypCesy 81? %g‘E%}P’ale(lgpﬂa}y f;‘jlﬁg‘?rhe :
presences of.a.g %%ﬁ%éryield a conmpound of forrmula (18); W) 2004/ 006926
PCT/ GB20U3? < -35°ii1) renoving the protecting group (PG fromthe
conmpound ofy)f or reghverid8) corapyird of fermwin tPantacinofhef compdumd(df 99rmula (1))
reacting the conpound of formula (19) with a suitable reagent to yield a
conpound . ofvi¥ or nemaving pny aher Brofegying gruPsi ng X as required. Wien R4 is

ot h hyar og8h canptiaad Ror ey patpBLOGHEE R RO PR 30, O Bty x
NPGBIDH "IIXHL - Xformula (20) formula (21) formula (18) formula
(19) (DmON 110
In another aspect of the invention, there is provided a process for the preparation of
compounds of formula (4), formula (4’) and formula (4”) which process comprises;
i) reacting a compound of formula (16) where B is an activate halo heterocyclyl with
10 a compound of formula (17) (wherein X is O or S), in the presence of a base to
deprotonate the compound of formula (17), to yield a compound of formula (18);
ii) removing the protecting group (PG) from the compound of formula (18) to yield a.
compound of formula (19);.
iii) reacting the compound of formula (19) with a suitable reagent to yield a
15 compound of formula (4); and
iv) oxidising X where X is S as required.

When R* is hydrogen a compound of formula (4’) is produced and when R> and R*are

both hydrogen compound of formula (4”) is produced;

() (D)
O PG R
L HX X X
) >

formula (19)

|

(D)m O\\ /,O

IS
X Rs

formula (4)

formula (16)  formula (17) formula (18

20 Scheme 13
Compounds of formula (4), formula (4’) and formula (4) may also be prepared by a process
which comprises;
i) reacting a compound of formula (20) (wherein X is O or S) with a compound of

formula (21), in the presences of a base to yield a compound of formula (18);



NSR4 BXR3 fornmula (4) Schenme 14 10 In both schenes 13 and 14: L is a
suitabl e | eaving group such as halo (chloro, brono, iodo), hydroxy, nesyl
and tosylwo=ni#min2e bases to deprotonate conpounds of f@crdB§300298and
formula (20) include sodium hydride, lithiumdiisopropylamde, |ithium

bi s(trimethylsilyl)amde and butyl i tgla?m sui tabl e reaction conditions for
a) are tenperatures ranging from-78Cto 70C and an aprotic solvent, e.g.
t et rahydr of uran under argon; suitable 15 protecting groups (PG%ri ncl ude Boc
(t - but oxydar borgtovingBhe prvectiog grapyBEn fipm) thy lcgmpgurecﬁ@f formaaln(1%)r toayieldier

al I cyl sul phonyl. In the_.case .e PG is al kyl sul phonyl, reaction of
formula (16) aﬁ?&lw?;i%ﬁwm@gim a (20) and fornula (21) directly

pr oduces aﬁiyonp&eaﬁlg%emh @ of Enmul (199 PRYAGuiehId Rk @o%iéﬁ)a can be
converted to fornmula (19) by treatnent with acid (Boc) or hydrogen!

pal | adi um ( CBz) condpomadpé forchudd (4);andul a (19) can be converted to a 20
conpound of forrrul_a.néi% by treatnment with an allcyl suphonyl chloride in the
presedce o) a ®edist RS u‘ﬁ?f‘f‘i dine in a solvent such as dichl oronet hane.
Wien B is i | ' t; &£ bihd ey He used
to forma %%%uﬁ%h%d?o$%ra?r%l F&%??%@a@)ligﬁgggﬁ\dﬁg&%%ﬁl a (16) or
formul a (2th Wedilodebeompantief fovntula @ pisgrodueedsf di et hyl azodi caboxyl ate or
di i sopropyl azodi car boxyl ate and tri phemlﬂl phosphi ne and for m(ga (17) or 25

fornula (21) to give®Pa coppeund of for ) 4) pg I N addition ould al so
be a protected\ WO 200@&Y 086926 PCT/C% Q03/ 002882 - 36 y%r am(c d or
S o I 7

reverse hyhg ARt e, Teacti ok
(20) and (21 il d-del’i ver a prot ected”version of formu whi ch coul d
then be dé¥ide &t edermglalRBonpound ofemdef® a (1) can He™MER8y ed by
removal of a protecting group on the zinc binding group difectly. The
protecting group (PG can be benzyl or 2,4- dinethoxybepzyl Th% former can
be renoved by treatnment with hydrogen/ pall adi um and-the<| t%‘gf b
treatment with mld acid (see Tetrahedron Letters, , L@B)F%‘BS). The
required protected hydroxam c acid or reverse hydrQxarg n be obtai ned
by using a suitably 1o protected hydroxyl am ne earlier rgorrmae@)ﬁ?nt hesis. R4
R3 RA R3 (DDmOs O CONRLS5OPG (D)m ONS O CONRL50H

Scheme 14

10 In both schemes 13 and 14: L is a suitable leaving group such as halo (chloro, bromo, iodo),
hydroxy, mesyl and tosyl; suitable bases to deprotonate compounds of formula (17) and
formula (20) include sodium hydride, lithium diisopropylamide, lithium
bis(trimethylsilyl)amide and butyllithium; suitabie reaction conditions for a) are temperatures
ranging from —78°C to 70°C and an aprotic solvent, e.g. tetrahydrofuran under argon; suitable

15 protecting groups (PG) include Boc (t-butoxycarbonyl), CBz (carbonyloxybenzyl) groups and
mesyl or another alkylsulphonyl. In the case where PG is alkylsulphonyl, reaction of formula
(16) and (17) and of formula (20) and formula (21) directly produces a compound of formula
(4). A compound of formula (18) can be converted to formula (19) by treatment with acid
(Boc) or hydrogen/ pailadium (CBz). A compound of formula (19) can be converted to a

20 compound of formula (4) by treatment with an alkylsuphonyl chloride in the presence of a
base such as pyridine in a solvent such as dichloromethane. When B is aromatic, X is O and
L is OH, Mitsunobu conditions can be used to form a compound of formula (18), i.e. a
compound of formula (16) or formula (20) would be reacted with a mixture of diethyl
azodicaboxylate or diisopropylazodicarboxylate and triphenylphosphine and formula (17) or

25 formula (21) to give a compound of formula (4). In addition PG could also be a protected



n RL(D'zZ~-j R1 formula (1) RARBRO (D,,, 0" RARBQPG(DmMO . 4-~
,SNOINCO nn P fornmula (1) Schene 15 15 It will be appreciated that
certai n ovotzeet/0ee260us ring substituents in the conpounasTaiB20e@29s2esent

i nvention may be introduced by standard aronmatic substitution reactions or
generated by conventional functional grggp nodifications either prior to or
imediately follow ng the processes nentioned above, and as such are

included . in the.pracess aspect of the_ inventio Such actions an

g 1 et B Ch AT R B e b, Tab Dt anct formia S anrsTDiad i by
neans of tJ | i I, i | i f S i

T kyt ar corm@n R, HARBUIA ULhRE o RACHL O Rersiofl S ikt () WHHICIA BB B e
react i on deprotédiecons for such procedures are well known in the chem cal

art. Particul ar exanples of aromatic substitution reactions include the
introduction of a nitro group using concentrated nitric acid, the

i ntroduct | i na. . :
aci d_(Such as - SERRE ofIbiRa (B Al be pRloa ARG By AR Hhe Al AR ! ©
t he i nt r ciiuctinding @rowpndisdclly) The profectitg eroypdPGRtikybe bakzilde 2and Lewi s aci d
(such as alumniumtrichl oride) under Friedel Crafts conditions; and the
i nt r oductdi®athekyhengyl Jddedogre ¢an bpramaved by treatamamb Waid hyfrageey malladitnoams! the
2004/ 006 .00 1 j t4 j

o an amadr 99 eS80 feip L9 JEhaIilh, Al TRUE PR Drerrhé Ry

cat al yst ppstedted aydRRAmIM dchi direversdhyldiekapiaSeMaR dblaihddiFPesMOs hitabBci d Wi th
heating; oxidation of alkylthio to alkylsul phinyl or alkylsul phonyl. It

wi || aflsProfectas pydiox Wemine aslieriimthesirpthedis.t he reacti ons nentioned herein it
may be 5 necessary/desirabegto protect any sensitive grou ;n the

conpounds. The imgt anocesowhgye Cgl\qﬁ%;ecti on is neggssary @

sui t abl e nethods @Q&ﬁﬁ%ﬂ are-known to thqQse ikl ed

Conventiont ctipg gralp may‘b_e—mi ofdance wth
0 ){ a » 0 vy

practice (f tion se& T.W G een, G oups iR Organic

Synt hesis, John Wl ey formula (1)
R* R2 R* R®
(D)m O\\ ’/O EPG O (D)m O\ /O (11)] O
/S N\
T U
R! R
X X formula (1)
Scheme 15
15 It will be appreciated that certain of the various ring substituents in the compounds of

the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of the
invention. Such reactions and modifications include, for example, introduction of a

20 substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The 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

25 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

conditions; and the introduction of a halogen group. Particular examples of modifications



and Sons, 1991). Thus, if reactants include groups such as am no, carboxy
or hydroxy it may 10 be desirable to protect the group in sonme of the
react i onswoenetd/mned herein. A suitable protecting groupPCOGENIZ02I82 OF

al kylam no group is, for exanple, an acyl group, for exanple an al kanoyl
group such as acetyl, an al koxycarbonyl group, for exanple a

nmet hoxycar bonyl, et hoxycarbonyl or ter@-butoxycarbonyl group, an

aryl met hoxycar bonyl group, for exanple benzyl oxycarbonyl, or an aroyl

group, fimdudexthepddactienabyhitrogreuplts adepriog ecpdy fooexidplgostafytic t he above
rotectin roups necessarily vary with the chojce of rot ecti roup.
Thus, QP OERERAIR Wits BiEpH! cgbhoLRRHmER VA HPRIHBS Pre@?fcgm@x@r@gﬁegﬁw P
group OfcfayiBl Ahing! LB dBGrO ygtﬁmx%ﬁ(y;@gﬁhg@g%&%ﬂsﬁmx rolysis with a

sui tabl e base suc as an al ka met a or “exanple lithiumor
sodi um hydr o wgl alf besapatdiaed yhatin saeel of thy magtisis alentionéd herein it may be
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arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example,

by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis

acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a

primary amino group is, for example, a phthaloyl group which may be removed by treatment

25 with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.
A suitable protecting group for a hydroxy group is, for example, an acyl group, for

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an

arylmethyl group, for example benzyl. The deprotection conditions for the above protecting

groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl

30 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.



10 conventional techniques well known in the chemcal art. As stated

her ei nbef ore the conpounds defined in the present invention possesses
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activity. This property nay be assessed, for exanple, using the procedure
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The purified enzyme may be used to monitor inhibitors of activity as follows: purified

20 proMMP13 is activated using 1mM amino phenyl mercuric acid (APMA), 20 hours at 21°C;
the activated MMP13 (11.25ng per assay) is incubated for 4-5 hours at 35°C in assay buffer
(0.1M Tris-HCI, pH 7.5 containing 0.1M NaCl, 20mM CaCl2, 0.02 mM ZnCl and 0.05%
(w/v) Brij 35 using the synthetic substrate 7-methoxycoumarin-4-
yDacetyl.Pro.Leu.Gly.Leu.N-3-(2,4-dinitrophenyl)-L-2,3-diaminopropionyl. Ala. Arg. NH; in

25 the presence or absence of inhibitors. Activity is determined by measuring the fluorescence at
hex 328nm and Aem 393nm. Percent inhibition may be calculated as follows: % Inhibition is
eqﬁal to the [Fluorescencepiys innibitor - FluOrescencepackgrounal divided by the [Fluorescencemings
inhibitor - FIUOTESCENCEhackground)-

A similar protocol can be used for other expressed and purified pro MMPs using

30 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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cont ai ni ng dj i,sopro%et hyl ami ne, the product purified_ by RP-HPLC and
final |y SUeEnapidul-py-fluprss@n Nk iyasspnbvityadmM hdeHQ pit i 4. contpénipg 8ddet was

char act ef) . )M\b(? T%gﬁ\/@ kl [ n s, T : unds of the
i nventi 3&‘”@:@%&@&@ olhdn 0 %@é‘ﬂgg I Vgp fé’g%ihg%’?" i@hﬁmb@}%ﬁh‘%ﬂ% ¥ 50gM
and i o pRidrintnddals fAOMMIPl TempaRg 4856@\wad #10338Hnbiért @Bed Mthe iRt GagPOUNd
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and the anti bodi es descri bed therein. The potency of conpounds to act as
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t he conpounds 9(?fut his i nV(lanti on to inhibit the cellular cessing of TNFa
pr oduct iR, Say’ be(Tigessesd (TrtyhHPollowilg assansblpghaN-ELhBaAl Fmodeteedtingel eased

TNF tiall i bed M Moh t " 9 Na ,
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resin so obtained was acylated by treatment for 1.5-2hr at 70°C with 1.5-2 equivalents of 4',5'-

20 dimethoxy-fluorescein-4(5)-carboxylic acid [Khanna & Ullman, (1980) Anal Biochem.
108:156-161) which had been preactivated with diisopropylcarbodiimide and 1-
hydroxybenzotriazole in DMF]. The dimethoxyfluoresceinyl-peptide was then simultaneously
deprotected and cleaved from the resin by treatment with trifluoroacetic acid containing 5%
each of water and triethylsilane. The dimethoxyfluoresceinyl-peptide was isolated by

25 evaporation, trituration with diethyl ether and filtration. The isolated peptide was reacted with
4-(N-maleimido)-fluorescein in DMF containing diisopropylethylamine, the product purified
by RP-HPLC and finally isolated by freeze-drying from aqueous acetic acid. The product was
characterised by MALDI-TOF MS and amino acid analysis.

The compounds of the invention have been found to be active against TACE at 0.1nM

30 to 50uM and in particular 10uM of compound 8 gave 81% inhibition and 10uM of compound
14 gave 76% inhibition.



t he processing or sheddi ng of other nenbrane nol ecul es such as those
described in N M 15 Hooper et al., (1997) Biochem 1321:265-279 may be
test ed uswogoagpsepri ate cell lines and wth suitabl e &oridBdiza®2480 det ect
the shed protein. Test as an agent to inhibit cell based invasion The
ability of the conpound of this inventg&g to inhibit the mgration of cells
in an invasion assay nay be determ ne s described in A Albini et al.,
(1987) Cancer Research 20 47:3239-3245. Test as an agent to inhibit whole
bl ood TNNatraliflubstratesi vity The ability of the compounds of this invention
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(hum di f(iléa9)mna]bﬁioohem 993314(}345.|ged (2000rpm for 10 min; 4C ), plasm
harvest ed (50-1001) and stored in 96 well plates at -70C before subsequent
anal ysis for TNFa concentration by ELISA. W) 2004/006926 PCT/ GB2003/ 002982

- 41 Testydsnition 38 siitalichrolith e betifity i (QyAGhE bhadtadiaiadation The ability
of the dation of the

aggr ecarlest ag ahl ggwmdﬁl‘ljlﬂﬁ”lﬁﬂmbrmie drdiiled geciCATNE @as@gaad essentially as
described by K. M Bottomey et al., (1997) Biochem :483-488. 5 In
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Test as an agent to inhibit cell based invasion

The ability of the compound of this invention to inhibit the migration of cells in an
invasion assay may be determined as described in A. Albini et al., (1987) Cancer Research

20 47:3239-3245.

Test as an agent to inhibit whole blood TNF sheddase activity

The ability of the compounds of this invention to inhibit TNFa production is assessed
in a human whole blood assay where LPS is used to stimulate the release of TNFo. 160ul of
heparinized (10Units/ml) human blood obtained from volunteers, was added to the plate and

25 incubated with 20pl of test compound (duplicates), in RPMI1640 + bicarbonate, penicillin,
streptomycin, glutamine and 1% DMSO, for 30 minutes at 37°C in a humidified
(5%C0,/95%air) incubator, prior to addition of 20ul 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

30 (humidified incubator), centrifuged (2000rpm for 10 min; 4°C ), plasma harvested (50-100p])
and stored in 96 well plates at  -70°C before subsequent analysis for TNFo, concentration by

ELISA.



for 2hours and serum sanples obtained. These are stored at -20C for TNFa
ELI SA and 15 conpound concentration analysis. Data anal ysis by dedi cated
sof t war e wealoulmbes for each conpound/ dose: Percent i nhiPbirtGR20030f029BBRIFa=
Mean TNFa (Vehicle control) - Mean TNFa (Treated) X 100 Mean TNFa (Vehicle
control) Test as an anti-arthritic aggnt 20 Activity of a conpound as an
anti-arthritic is tested in the coll ag Y induced arthritis (A as
defined by D. E. Trenthamet al., (1977) J. Exp. Med. 146,:857. In this
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phar maceuti cal | y-acceptabl e diluent or carrier. 30 The conposition may be
in a fohrln ,Migsgggs e;lpr oral adm nistration, for exanple as a tablet or
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I Nt ranugesd &an antidINY a. | ar or infusion) as a sterile solution,
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treated an partic r disease 10 condition being treated accordi ng

to pri nghditearsdawsruni sirisleasttaindy. pTleat ke stored ade208Qdoif BNFe BMISA aodnt ai n
about 1 ng to 500 ng of a conpound of this invention. Therefore in a
f ur t Hér campewnd efncelEationaBalNis.i nventi on there is provided a conpound of

formila (1), 19f A SPEaHI ol RCGFRIAY Br 8 colfpoliflaibag® Mydrol ysabl e

ester thereof,
Percent inhibition of TNFo= Mean TNFa. (Vehicle control) — Mean TNFo (Treated) X 100

Mean TNFo (Vehicle control)

Test as an anti-arthritic agent

20 Activity of a compound as an anti-arthritic is tested in the collagen-induced arthritis
(CIA) as defined by D. E. Trentham et al., (1977) J. Exp. Med. 146,:857. In this model acid
soluble native type II collagen causes polyarthritis in rats when administered in Freunds

incomplete adjuvant. Similar conditions can be used to induce arthritis in mice and primates.

25 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.

30 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



15 defined hereinbefore, for use in a nethod of treatnent of a warm bl ooded
ani mal such as man by therapy. Also provided is a conpound of forrmula (1),
or a pharweaceutioe®bl y acceptable salt or in vivo hydrolPgsaineosmeese

t hereof, as defined hereinbefore, for use in a nethod of treating a

di sease condition nedi ated by one or %e met al | opr ot ei nase enzynes and in
particular a 20 di sease condition nedi'ated by TNFa. Further provided is a
compound of formula (1), or a pharmaceutically acceptable salt or in vivo
hydr ol y sdinindsteionras ahemswent crsredef drfetregtal administetion as @ uRPSsiteny. dhget hod of

treatin i nf.].anmat ory .di seases, .aut oi ne di seases, allergic/atopic

di sease ?@?ﬂ%\%‘b?’&ﬁ@{%éﬁeéﬁ%ﬁ?lt%&@ "\ 8lis host disease, cardiovascul ar
di sease, repegf Ig&idrmhé e YooRB6si B 1HAARE MretediDcventidl0 adaferaRingal such
as man. In particular a conpound of formula (1), or a pharmaceutically

accept abbeventibtal@rcipfents. vo hydr ol ysabl e ester thereof, as defined

her ei nbef ore i rovided for use in_.a nmethod of. treafi r heumat gi d
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or in vivo ysabl e ester thereof, as oslefl ned hereinbefore, is’also

pr ovi dedo 3@ thgflar badyewdightd isretdiadl. dfhit delytdosgnmy be gpienan divdedidosesdasr such as
asthma or COPD. WO 2004/ 006926 PCT/ GB2Q03/ 002982 = -43 Accqrdi.ng .to an
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t her eof , ore, tor use as a nedicanent.” Al so provided
is a moﬁﬁﬂduﬂdnbéin%%ﬂﬂaﬂacc(oixlingwp@noﬁ)ﬂﬂegmmmahﬂt.y acceptable salt or 5
in vivo hydrolysable ester thereof, as_defined hereinbefore, for use . as a
medi canent i i ypiselly tpig dpyasa dorars vallgoaisabosh hang o0 Fagp %%nwnéﬁzﬂa% nor e

net al | o%ot fli nase enzynes and in particular a disease condition nedi ated
by TNFa. ¥irther provi ded is a conpound of fornula (1), or a

phar maceut i catheyef@eGepifadied agrkt of the picBent iivv@ntiyil thetey/is abdvedalss @mpduadedf , as
defi ned herei nbefore, for use as a nedicanent in the 10 treatnent of
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parti culbg.rth@;alg}grrpound of formula (1), or a pharnmaceutically acceptable
salt or in vivo hydrol ysable ester thereof, as defined hereinbefore, 1is

provi ded for Alsepmsidednedcempamd of fommda (1) eena@rrmageutipndlymgeenteblapalhen ti s,
O o PR3 BpSyBPBS PAL AEFRIPH M UETERRL ST PO 1,
hydr ol ysalh& &liRfontiREAEd by 8% StahbResbthiesRbBRA Ry mes and in particular a
20 disease condition mediated by TNFc.
Further provided is a compound of formula (1), or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof, as defined hereinbefore, for use in a method of treating
inflammatory diseases, autoimmune diseases, allergic/atopic diseases, transplant rejection,
graft versus host disease, cardiovascular disease, reperfusion injury and malignancy in a
25 warm-blooded animal such as man. In particular a compound of formula (1), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore,
is provided for use in a method of treating rheumatoid arthritis, Crohn’s disease and psoriasis,
and especially rheumatoid arthritis. A compound of formula (1), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore, is also provided

30 for use in a method of treating a respiratory disorder such as asthma or COPD.



is also provided for use as a nedicanent in the treatnent of a respiratory
di sorder such as asthma or COPD. According to this another aspect of the

i nvent i orwOhessobe6pr ovi ded the use of a 20 conpound of PCOrGR20EB/((02982 or a
pharmaceutically acceptable salt or in vivo hydrol ysable ester thereof, as
defined hereinbefore in the manuf acturg of a nedi canent for use in the
treatnent of a disease condition nedi %’ed by one or nore netall oproteinase
enzynes and in particular a disease condition nedjiated by TNFa i

war m bl oodedAsnondiig tewoaddisionslmspest ebthg inventier theke is RECVided HFOmBPUBHSuUnd of

hycr ol Subiets Ao, E AR aan Al it fs AR SRR Rlen P it

a,
hydr ol y ned herein manutact ure of

a medi CagmRia HeRlinbitSrel for Uad 4 @BLiERANtOT | nflanmatory di seases, aut oi mune
di seases, allergic/atopic diseases, transgl ant rejection, graft versus host

di sease, car dilsvgrotideds a clirgrawd of fapeid (9i ars phayrcpuberlyrareRRAN I A a
For mipa o hgo oS i BRerE & fofhedRefaruB st P 4 WSl fif IR R
hydr ol yﬁ@?ﬁhﬁnﬁéﬁ;ﬁ&is&%@ teffitioPiedalddntgbnl @F flordflmliBprotdinie @ukHesh dnfl i he

manuf acture o nmedi canment in the freatnment of rheumatoid arthritis,
Crohn' spglitigglas e daegkeeenditias nediaasniby ENPeci al |y rheumatoid arthritis. The

use of a conpound of formula (1), .or_ a pharpaceutically. 2004/ 006926
PCT/ GB2003/ 0&agher providediis@eoimpouad s’éfoemaﬂ {151303; 2 W&F@%ﬁ&ﬁ?@l’ et

th f def | ' « j | BN R |
moai canSh 116 PSErLT; SAIFGPEE oy ATCRURACHORINE Dhfke SR ATk NheS,

COPD. 1 )Agre tinibin D 8f fnflamntatisrly ldeseades adutoimmoine tdideaseasqileegic/afoptchdisdasase tramsphant her e
is provided a 5 nmethod of (E\ﬁrﬁoduci ng a netall oproteinase, i nhibito \g/ ef f ect
in a wareediiosogratt varfusipst disgase, aydiovaseular HISﬁ%SédreB?ff'é%%mﬂ‘%fééPﬁer}?ﬁl IHiCE h

conprises_adm ni.stering tQ _sal i ff I oy conpound
of for WHT%W(‘T?%%‘??SPB?% SP‘%’ %%%?tlﬁ?rm@g Srcgﬁ%):p Mﬁ?s asglteac(? jc 8? at he

i nvent i gRadiieE@icaRly BERYiadRkaR or RIS Hydblypitde sgértheraof] ACHefinedilbidineforef f ect
in a warm bl ooded animal, such as man, in 10 need of such treatnment which

conpri séspratidied fartuse an g mediogmient iartharaeatmanicgtrbedmajeid axHEs. @rha’s dissafound

of fornmul 1).. According,.to this. t her ,f ' t of the
nventt dRC P SXRTBH IR A SRt 2 pA AIREE o

al l ergi gﬁwéﬁtn@i@ QaspEbld faRb% Bl A6 hy@bReAIOBsterdhabsf, ay defined Heasibefirsease,
cardi ovascul ar di sease, reperfusion injury and malignancy in_a 15

war m bl coalsaip@videdifor sseeh aasedicament i the bdaterensefohres PE@IEHIOrdH iSBH Bonpri ses
adm ni stering éé)PBai d aninmal an effective amobunt of a conpound of formula
(1). asthma’or .

According to this another aspect of the invention there is provided the use of a
20 compound of formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof, as defined hereinbefore in the manufacture of a medicament for use in the treatment
of a disease condition mediated by one or more metalloproteinase enzymes and in particular a
disease condition mediated by TNFa. in a warm-blooded animal such as man.
Also provided is the use of a compound of formula (1), or a pharmaceutically
25 acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in the
manufacture of a medicament for use in the treatment of inflammatory diseases, autoimmune
diseases, allergic/atopic diseaseé, transplant rejection, graft versus host disease, cardiovascular
disease, reperfusion injury and malignancy in a warm-blooded animal such as man. In
particular the use of a compound of formula (1), or a pharmaceutically acceptable salt or in
30 vivo hydrolysable ester thereof, as defined hereinbefore, is provided in the manufacture of a
medicament in the treatment of theumatoid arthritis, Crohn’s disease and psoriasis, and

especially theumatoid arthritis. The use of a compound of formula (1), or a pharmaceutically



Al so provided is a nethod of treating rheumatoid arthritis, Crohn's disease
and psoriasis, and especially rheumatoid arthritis in a warm bl ooded

ani mal , swolzoagoonea, in need of such treatnent which c®cCprGBRee3/002982
admnistering to said animal an effective amobunt of a 20 conpound of
formula (1). Further provided is a nethqd of treating a respiratory

di sorder such as asthma or COPD in a Warm bl ooded ani mal, such as man, in

need of such treatnent which conprises admnistering to said ani mal an
ef f ect | waeceptablmsaliodr in vivoriydiotysale ester thateaf,(as definad heaeinbafore, isprovided ingbe in

t herapeutic dicine, the conmpounds of fornula, (1).a t heir

phar nac élaa[niug%ﬁ}rg Ogﬁ 8&8{‘3&81689‘52?‘? Qeaiglgntacrfgaoreipér&tcﬁy diso frhgeﬁ 5‘%%&%0%%18% °3l tools
in the ¥pHppgvel opnent and standardi sation of in vitro and in vivo test
systens for the evaluation of the effects of inhibitors of cell cycle
activity in lAdsordingtoya fumihmedestusucfithissispest of thd deypentiomBisie is providatkae rats

ys,
d mce, t of th h.for. th ti ts.. In th b
ot her 5pstRatk &chrpeuning. msBlioprotkinass by effBtn g B IandFd A tlameic®
manuf actureif fAWrRSch &lRmBRAREIMEHRE ddRFBiiF LS erpshaBM Fieefivd he

conmpounds of the 30 1 nvention described herein also apply. WO 2004/ 006926
PCT/ GB20a2u008R8 mpeimd dEfamplled)The i nvention will now be illustrated by
the followi ng non-limtjng exanples,in whic unl ess  stated otherw se: (i)
t enper at ur es ERG R %W%ﬁ%féﬁtg‘g?so 1S APRREL pice nysatan F}@Fﬁls\ﬁé?véé‘?‘:? ri ed out
at room @m {®ry dhRt il Swadh-biboiEIRELAL Wieh Admbign r ange
of 18- Zg%{th?cip? o!rilgdgﬁrﬁ%: SO ui??lig)?]@ryvére HiriveV over0 anhydr ous magnesillljm

sul phat eeedubiueh ateh@meno ihihl coatpirisesabnia@tering do eaid anisiah gn affecitvaraynosuegior at or
under reduced pressure (600-4000 Pascals; 4.5-30 mmHg) with a bath

t enper atc@E@owdd ohforguedd)- (iii) chromat ography unl ess ot herwi se stated
nmeans fl ash ¢ r I, X i : r.aphy
(TLO vee: carneaitppf AR MR rBleble? Espek e Aehthofels FRIGRLATTY |
r ef er r edndtiod dihirsatifg ai®irAmund didease ollesdivutngicllgasss, @Agphint sfdction, grift 40
mcron particle size, the silica being contained in a 60m disposable

syri nge Varsgs Boy pireated caydioyassylap diserse siePerdii ) WEHY ARG MAlERIngh In far bor Gity,
Califgrnia, USA under t " Ny - 5 ™
Sox o1 dltn-ig0H Rt e R 8 MR P Atielimctl whicn (AR B R
benzenegykahafingal af etfe{thRNmMAE 8PPEHpcdtiaf Agthuld A | nt er nati onal Sor bent
Technol ogy Ltd., 1st House, Duffryn Industial Estate, Ystrad Mynach,
Hengoed, M d Adsepswigded is uknethader dreatmgdigpmatosd arthritiss Crobmey digapse ad t hi s

Teans a p\é\c/)r%sils\,/ %Qd géf;%&gﬁ%; ﬁl%u%ng o%ra a}tﬁ)r%saig %ywal{’r'}li—lglo&‘féac}o%{rliilggl, SIP(XI a%?ﬂa%? in need

of such treatment which comprises administering to said animal an effective amount of a

20 compound of formula (1). Further provided is a method of treating a respiratory disorder such
as asthma or COPD 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 of formula (1).

In addition to their use in therapeutic medicine, the compounds of formula (1) and
their pharmaceutically acceptable salts are also useful as pharmacological tools in the

25 development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new therapeutic agents.

In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the

30 invention described herein aiso apply.



(iv) in general, the course of reactions was followed by TLC and reaction
tinmes are given for 20 illustration only; (v) yields, when given, are for
i |1 ustratworroomiog92and are not necessarily those whi ch ca&eTheB20@02982ed by
diligent process devel opnent; preparations were repeated if nore materi al
was required; (vi) when given, 1H NVR gata is quoted and is in the form of
del ta values for mmjor 25 diagnostic protons, given in parts per mllion
(ppm relative to tetranethylsilane (TMS) as an internal standard,

det erm nEE_ﬂﬂlﬂoo MHz usi ng perdeut erio DMSO (CD3SOCD3) as the solvent

I i
cher cal T iSEREorR LAy, oF ABlHER o b A0 dgoh b sk ielrR b bich ik
(viii) sahma@the&ﬁiseos are given in percentage by volume; 30 (ix) nmass

spectra éI\/S) were run with an electron energy of 70 electron volts in the
cheni cal () feamiesaduted are(giveDl in dagrdes Uelbing (A)ubpazations wrus carded paite roaxher e

i ndi ca onj sation ted b ctro wher e val ues for

m z aré Pt YRR P atdFrl"\}a% f%ﬁ’iec‘ﬁ(%%a%‘gﬂ%%éggé PCT/ GB2003/ 002982
-46 indi Gﬁ %atnlfteso@@;&l@t\x/&@aﬁe@&%r aﬂgﬁa&é@%@eguﬁa@umﬂ oMiRA oFkalesl t he
mass ion quoted is the positive mass ion - Xj L

char act ewasedriiedhoviasinger Ifom:ryrevhposatorglmlepmduce(dfpr@sh&dﬁOCB@ﬁO(pBaﬂspsls;M.SBOG | son

233 XL sa Wt er s ZVD4Q00 Ss, spectroneter, The LC conprised
wat er sym"ﬁ]&wﬂg %agk@ﬁlp(?@it‘ﬁﬁﬁ HEQ 5 nicron particle size. The

el uent s i h
0. 0856 £ o oAy ufelToflrd 350 A8 TN in 30be o A5 St o
m nut es. lay¢rerheorhatdgieph e (TLON Satied onasn eflice gblep:‘latbgf, vﬂieea:i Bt Blt'( &oR)mn

where values for mz are gcﬂven generally only ions which indicate the
parent nE4ECHPE 1 dpdFmeaes 2 B GATiEaRn e araOgt stlise 49 RéciRBParticksigpuot ed

s e PO W Kbt i gy o on
di chl or ostehifed &iom %nNHﬁiﬁidﬂﬁ@yCﬁlﬁfohﬁa Ngse undér thd Adhe “Mega Bond Elut ST”.

di -i sopropyl azodi car x I at e LENDS or LiHVDS lithium
bi s(tri hﬁfﬁl%ﬂ salytgm §6X epbuopn nis rofaried toRthis B erdepa coRtaining

15 benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology Ltd.,
1st House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid Glamorgan, UK. Where
Flashmaster IT is referred to, this means a UV driven automated chromatography unit supplied
by Jones;

(iv) in general, the course of reactions was followed by TLC and reaction times are given for

20 illustration only;

(v) yields, when given, are for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;

(vi) when given, "H NMR data is quoted and is in the form of delta values for major

25 diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an
internal standard, determined at 300 MHz using perdeuterio DMSO (CDsSOCDs) as the
solvent unless otherwise stated; coupling constants (J) are given in Hz;

(vii) chemical symbols have their usual meanings; SI units and symbols are used;
(viii) solvent ratios are given in percentage by volume;

30 (ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical

ionisation (APCI) mode using a direct exposure probe; where indicated ionisation was

effected by electrospray (ES); where values for m/z are given, generally only ions which



TFA trifluoroacetic acid 20 EtCOH ethanol EtOAc ethyl acetate Et20

di ethylether THE tetrahydrofuran TBDWVS tertiarybutyldinethylsilyl 25

Dl PEA di iwopoeppbebhyl ami ne MIBE net hyl terti arybutyl et Ir€T/GB203/002%82t | ON

will now be illustrated but not Iimted by the foll ow ng Exanples: 30

EXAMPLE 1 (R/'S)- 2-{

[ 4- (2-isoxazol - 5-yl phenoxy) pi per i di n- 12 ‘Eﬁ ] sul phonyl } - 1-

phenyl et hyl (hydr oxy) f ormam de WO 2004/ 006926 PCT/ GB2003/002982 -47- o | ,
's ' Oifdichie@he pdreit rinss @rdNteporTal, andwblougsi oviereise stated the mass ion quoted is the

(RS)-2- 2-1soxaz yl phenoxy) pi peri di n-1-yl]sul phonyl } - 1-

phenyl etq{‘?{?’r ’(V%WBW a@fpﬁéJr (descri bed bel ow) (330ng, 0. 75mmol ) i n DCM

(0. 5ml) f ride

(1) and tﬁé’*’?’%%ﬁ‘%@?%f%@@%ﬂ‘%%ﬂéﬁ%ﬁed sl i s Bl o S PA G e

and t he XL xtmpler sid Waests ZMIRD0Danass sﬂmﬂbme&flt @he LC covgpiRedvaen sﬁhﬁeﬁ?SI dues

were re- d{y@SOl ved in MeOH and stirred for_3 hours before re- evaporation.

The resititro0ealomn GLRivath hirieenaatile a6 drhaedipotonge: &1 wetenyithit s %
gr adi entforrfur (%%qé %cgté%ﬂx;?%%ﬂl% 8'5‘% ic aeldg'ﬂl% eﬁ@n? ?graghe{n went from 95% A

[ 4-(2-isoxazo phenoxy) pi per i

¥ |h ] sul phiowyhad B in pheinyiest mmefdhyldrc@@eﬂ)uﬂrﬁsammvﬂ@ eff8&88 by CledD63pRdy) (BSYBwhedd 2. 15
e st ar ti ng

(R S) - 2-Vpfues é@tm@@t@gwngeyprﬁﬂé ﬁasyyytgﬁ \@@ph indicate (e perenpmessary reported, and

heny! | ' h 8. 0g,
b. 7o 1 S AP pHoR LBRR R Doyl Sy Vel Bifbny! ohi or i de
(12. 0y (Ri)AROrMbvidEbbdeistibng swpisegr i di ne (8.0g, 0.079nol) in

DMSO dimethyl sulphoxide;
DMF N-dimethylformamide;
DCM dichloromethane;
NMP N-methylpyrrolidinone;

15 DIAD di-isopropylazodicarboxylate
LHMDS or LiHMDS lithium bis(trimethylsilyl)amide
MeOH methanol
RT room temperature
TFA trifluoroacetic acid

20 EtOH ethanol
EtOAc ethyl acetate
Et,O diethylether
THF tetrahydrofuran
TBDMS tertiarybutyldimethylsilyl

25 DIPEA diisopropylethylamine
MTBE methyltertiarybutylether

The invention will now be illustrated but not limited by the following Examples:

30 EXAMPLE 1
(R/S)- 2-{[4-(2-isoxazol-5-ylphenoxy)piperidin-1-yl]sulphonyl}-1-
phenylethyl(hydroxy)formamide



THE (100m ) at RT. Stirring was continued overni ght before the reaction

m xture was 20 reduced to | ow volune and partitioned between Et OAc fol | owed
by agueousORM4#405926 sat urat ed NaHCO3 and brine. The or gZQTGHE0@BM2B2 Was
then dried (Na2S04) and evaporated to give a solid product. (12.75g;

0. 046np1); NWR (CDC1l3): 1.5-1.8 (m 4H), 1.9-2.1 (m 2H), 3.0-3.2 (m 2H),
3.4-3.6 (m 2H), 3.85 (s, 1H), 6.65 (s‘,”‘lH), 7.3-7.6 (m 6H); Ms: 268. ii.
2- (5-1soxazol yl)-phenol (121ng, O0.75mmol) was dissolved in DCM (I M) and
E-1- (4- 25 hydroxypi peri - 1-yl sul phonyl ) - 2- phenyl et hene (0.2g, 0.75mmvl)
was added. A sol uto\kgu\%@ri phenyl phosphi ne (0.2g, 0.75mml) in DCM (2nml)
fol | owe a W o of "DI AD (0.15ml, O0.75mmol) in DCM (2m ) was then
added a he Ireshl CiAg i xture stirred at RT overnight. The mxture was
concentr af ed®an pur@)'fi ed by chromatography: bond elute cartridge, eluent

hexane nutes; 20 m/mnute), 100% hexane to 100% DCM (15 m nutes) to
give E-| -?2 30
(5-i soxazol yl ) phenyl oxy) pi peri di n- 1- yl sul phonyl ] - 2- phenyl et hene, whi ch was

car 11 ed-rhiyr aal ot ORI (9X-i8Ro1- MALRORA ARG RE FGTFROAR 002982 - 48
E-[4-( ?pﬁ&qﬂ&?ﬂéﬂy@fcwy)mﬁ@xﬂ@m})@d Beiowdl(330drgy 0 F6inptudnipl DERE @tem wess hene,

was dissolved in THE (I m) and the air in the tubes excluded wth ar gon
bef or e hgdhdoxye-anixtwe phformgg asid (2sel)sadagetic gphydride (Imhand ferogacting stifed 2t
Ot . . . ' .

v ous Nyt R0 By SYE Bl Akeq I Emifhfl R RINEE 1 B0,

dri edo( bRgeRtonanélrsRineeWticat RiksbRed inBleORl &)d stirfed for 3 hours before re-
[ 4- (2-i soxazol - 5-yl phenoxy) pi peri di n- i . .
1- yI ] subpiromgtion. IThehesiguesynurifizd by BandFius elromatessarhys cluting il agirdieRih to

the final MPLE 2. - . g
1 ({a- orehEB e SEore et ot DG i oy p AR G Y P B et
-4- 10 N ) ' Noghhdl). MS: @78 ( N 5-& \N F
FE ?ﬁ%"ﬂ?‘é’a‘g@%‘%’}‘%@%‘hﬁk‘§@‘fwc e O (g?lhydri de Eo. 84 ).
After 20 mnutes this was added to
(RIS)-1-[({4-[2-chloro-4-(trifluoronethyl)phenoxy] piperidin-I-

y| } sulsp e pta) et @VS]-24{4b92—isnx@ﬁthadghemgwpxpnydmoféyﬁmml}cb. 67g, 1.28mol)

0 ool Vet e B L By, (2,52 1) an he resulng,
resi due;di ssopy&dyibfiddog"e-ohedolival a8@dtbalstided solution of E-B-
styrenesulphonyl chloride (12.0g, 0.059mol) and 4-hydroxypiperidine (8.0g, 0.079mol) in
THF (100ml) at RT. Stirring was continued overnight before the reaction mixture was
20 reduced to low volume and partitioned between EtOAc followed by aqueous 1M HCI,
saturated NaHCO; and brine. The organic fraction was then dried (Na;SO,) and evaporated to
give a solid product. (12.75g; 0.046mol); NMR (CDCls): 1.5-1.8 (m, 4H), 1.9-2.1 (m, 2H),
3.0-3.2 (m, 2H), 3.4-3.6 (m, 2H), 3.85 (s, 1H), 6.65 (s, 1H), 7.3-7.6 (m, 6H); MS: 268.
ii. 2-(5-Isoxazolyl)-phenol (121mg, 0.75mmol) was dissolved in DCM (1ml) and E-1-(4-
25 hydroxypiperidin-1-ylsulphonyl)-2-phenylethene (0.2g, 0.75mmol) was added. A solution of
triphenylphosphine (0.2g, 0.75mmol) in DCM (2ml) followed by a solution of DIAD (0.15ml,
0.75mmo}) in DCM (2ml) was then added and the resulting mixture stirred at RT overnight.
The mixture was concentrated and purified by chromatography: bond elute cartridge, eluent
hexane (5 minutes; 20 ml/minute), 100% hexane to 100% DCM (15 minutes) to give E-[4-(2-
30 (5-isoxazolyl)phenyloxy)piperidin-1-ylsulphonyl]-2-phenylethene, which was carried through

to the next step.



sodi um bi carbonate solution, dried and evaporated to dryness. The product
was then re- dissolved in MeOH and stirred overni ght. The sol vent was
renoved iwovaeumwe®ad the residue stirred in Et20 to gi v@CTRIBE2)e3/002982
1-[({4-[2-chloro-4-(trifluoromethyl)phenoxy] pi peridin-I- 20

yl } sul phonyl ) net hyl ] - 4- pyri m di n- 2-yl bﬂgyl (hydr oxy)for mam de as a white
soIid(O 19g, 0.35mmol). NVR (CDC13,"*300 MHz): 9.99 (s, 0.5H)*; 9.18
(brs, 0.5H)*; 8.70 (dd, 2H); 8.52 (s, 5H) *; 805(s 0.5H)*, 7.67 (s,
1H); 7. 48 (d,E BAH)2- (SﬁSQ&aZPb’l)plleH)yl0?96’)1996@1311—133Hbqlphbr@11] J-phenyletBHps was . 70

(" issqvg B b e P s $iicdigah S pt e o g i

157. 4, % %50‘%%511&1011 Jv\%s %ddédlérthe ﬁﬁxtare s?1¥re@ ’Vi%%ﬁ]sily é@eﬂ%ghﬁ ]EtéAc50 S,
42. 1, 41. 7, .3, 30.5, . 23. 8, M

551. 42 (HﬁD@zas&%@Bﬁaﬁd\m&qmeusﬂarywt Sga@tedd |Té1ntorga&1d)18&rsrweﬁ*1wﬁm%’d wﬂhrbminarren c
Si gnal ) 926 PCT/ GB2003/ 002 T e sta
(R S) 51 agé) e}%p Lponeqntyaf e&df»@ﬁ@&%)ﬂpﬁ n@xgsmzafg? .yénqﬁnwy)mpendm-

yl }sulp ed as
fol I ows W‘%éﬁ% zr BRI TG Fon R AT e ATaeh SRR BLERE
dropwi se to a solution of tert-butyl 4-hydroxypi peridi ne carboxyl ate
(4.279, 21.2 nut& and triphenyl phosphine (7.78g, 5 29. 7nnDI) in toluene
(160 m der argon. The m xture was stirred for 'h hour,

chloro |r 4Qr I Hgﬁ&) R ILopw se
and the@@o“ﬁg [9%%{)/5\648 to (é{,g{n%hg gglkg}ln%%g?gﬁ&g r![ ER}EQ?@ ffetﬂzvgg r enoved
i n vaoupyamidih2eylbesiHydosi)idriathidé n i sohexane for 1 hour. The precipitate
was filtered off and the filtrate concentrated to an orange oil which was
purified by flash col dmm thromat ography (10% Et CAc in isohexane) to 10

afford 1-tgrt-b \&m/a4 trifluoronethyl phenyl oxy) pi peri di ne

car boxyl at ‘@” viMR (CDC13, 300 MHz): 7.68 (s, 1H); 7.46 (d,
11-1); 6.9 : 4.68 (m 1H); 3.69-3.44 (m 4H); 1.79-1.92 (m 4H);
1.46 (Sf S TFA (11.76 M) was added to a solution of

1-tert-bbtyl - 4- (2-chl oro-4- trifI uor onet hyl phenyl oxy) pi peri di ne car boxyl ate
(4.59q, 12mm|) in DCMSS at 0C 15 and the solution stirred for 20

5
hours. Tedoasic\gidh (2\daqmk, @%\Few widﬁé@e%lc anfediidesOcfdanh) o idier 4 miputonmbigueous

233:3;.%2»‘/ Sefd)5 ARl Shdih %‘ﬁ@@%héﬂﬁél‘f’%ﬂ% Bororoa
s i by e

(d, 18) THF @& ndfm)rmcac@dwu@l) enq thexesulfing soilzltmsmd fgrrh0 mm)ltesi |

Z/EE ganesgl in&o na}/slrer%gligd z'ndv%c&o and6 the I‘QSICYI\% dlssglq/eg 1nd]5818)f\,nw hé[:c? wathssgtluyattedo : Of

sodium bicarbonate solution, dried and evaporated to dryness. The product was then re-
dissolved in MeOH and stirred overnight. The solvent was removed in vacuo and the residue
stirred in Et;O to give (R/S)- 1-[({4-[2-chloro-4-(trifluoromethyl)phenoxy]piperidin-1-

20 yl}sulphonyl)methyl] -4-pyrimidin-2-ylbutyl(hydroxy)formamide as a white solid (0.19g,
0.35mmol). NMR: (CDCl3, 300 MHz): 9.99 (s, 0.5H)*; 9.18 (brs, 0.5H)*; 8.70 (dd, 2H); 8.52
(s, 0.5H)*; 8.05 (s, 0.5H)*, 7.67 (s, 1H); 7.48 (d, 1H); 7.21 (t, 1H); 6.99 (d, 1H); 4.91 (m,
0.5H)*, 4.70 (bs,1H); 4.23 (m, 0.5H)*; 3.63-3.27(m, 5H), 3.20-2.85 (m, 2H), 2.10-1.85 (m,
TH), 1.82-1.60(m, 3H); 8C (CDCls, 75.5 MHz):162.0, 157.6, 157.5, 157.4, 128.3, 125 4,

25 119.3,115.0,72.2,72.0, 56.1, 51.5, 51.4, 50.5, 42.1, 49.1, 41.7, 37.9, 37.3, 30.5, 30.3, 30.1,
28.6, 24.1, 23.8; MS: 551.42; HPLC: 5%-95% MeOH 10 minutes gradient: 9.088 m, 91.62%.

*rotameric signals



chloro-4-trifluoronethyl phenyl oxy) pi peridine TFA salt (4.47g, 11.4muol) in
triethylamne (6.67 m) and DCM (58 m) at OC, under argon. The m xture
was al | ovwo 2001698 t0 RT over a weekend. DCM was adde@CTaR2hes/002¢82t i on
m xture, the organics were washed with 25 water, dried (MySH) and
concentrated in vacua to give 4-(2-chlqg 4§o 4-
trlfluoronethylphenyloxy)p|perldln | - quhonyInEthane as an oil (1.43qg,
4nmmol ). NMR (CDC13, 300 MHz 7. 67 (s, 7.51 gld 1H); 7.00 (d, 1H);
4.75 (m 1H e GarBng (R/Binl-[644) [2-chdorget- @nﬂgqmneﬂm})p encgyIgiperidingl- 2. 15- 2. 00
(m 4H). !ﬂhoa}’_/\(?lget% —Jzépynml%m yilbl\lﬁltﬁaq t' Gk amlne)-l;)\lz_:ialé)prg\fgiaredle asdf%ﬂodr opwi se to

a sol ut i

chloro-4-tri fIbﬁ!s%ﬂﬂﬁrl k XYoL SRAT, B8btoly WhsSaddRA ARyPWIRS tean@Itbn (@9,
( at -10C

2.8mol ) in THE under argon. The m xture was stirred for
10 mi nutrerg-batyd 4thj/dmxtyplmndmy lcaiibbyylatedh2dg.i 2ol anditipheayl plvdpldnel(oRg. se

t -10C i furt 20 WO 2004/
pCT G 383 ob BB tolEkgs DKL Dot ngffareSn: (LR sfRmeF HoR S BACL 42 PO 21 462,
3. 1 Ml LRS- 46&%&@5&&&&51 .00, 8813inth WY thBe a&Jzeatdré isb GAPEIcatAstiBn di d

not exceed -10C. The reaction m xXture was stirred for hours and t hen
quenchedlloiweh thwane taR T-overighth&hs edlutrit ovas wersodd inwecid mdwhe rastdue Birred

diluted with wat dth aueousla r e th Et OAc. The organics
were dr @08 @(%ﬁ%&fﬂ PRSI AlR Waf rﬁ-ﬁ 9 |ar1@@eofi frategopeqntatpddy 21 ash
col um z{x%gg) QPiER tﬁaﬁx%’l éhrboﬁi cljirgmﬁf (10 | n_PAC in isohexane) to

E/ Z-1-{ oro- - or‘onet hy enyl oxy p| p

yl sul ;(Ih(mﬁﬁolrd 1 Bert-butyl-ai-@idhlord-4- tyllﬂ),lpmmheﬂhylpi’(my(oﬁyﬁ)ﬂp@l,dnﬂa c&nbmdy)aie MR, (CDCL3,
300 M—Iz) 67 2x d over| ai

ORI, P, 55,390 MHgs G165, BOAG 4 a8 (0.8 P oty «

.05 (d 2H): 10 3.29-3.09 2

3. 02 Edé’&w%ﬁﬂiq?%%ﬁ)%%@é&%sz.73 (ddd, J = (12].9 @ J
= 7.34 ki, 1HTFAX1).76 2al1p%af ddttédtdrl)l,sol?zﬁd@oﬂl%t-bﬁﬂyl—@l-@,chldﬁh@ 490. 36 (M+H).
S

o

cis/trans signals v. Hydroxylam ne solution (1 of 50% a u%ous
ol uti oﬁl)lﬂmr@n@awadwnbloay)@meuﬂm@ﬁarb@fiylevezér $9g, 12mmol) m DCM (23 5ml)at 0°C

4-(2 I rifl r9 t enyl o sul p
I e T R T .
and t he jADX siRoSS sddﬁlﬁﬁ h9&&©kfﬂegbhtloﬂ' aed ﬁf@ﬂev&ﬁﬁth‘éﬁl%xlfr@ﬁé&ﬁd) EtoAacTie and t he
residue partitioned between Et OAc and water. The aqueous |ayer was

ext r act edganiashviEe dried BvgS Oheandicgaeringsted to gide (NG SBIYroHef or e bei ng
(tri 11 usBReeRerSAERdRS Y BieserParr (s b Shd A7 Rat ARk )R i i n- 2
(28 ylzbukwﬁdlgé@oomgym%)(s (1 8)67% @ ﬁ@m;mtl))éd(ﬁt‘mﬁi 11)@57@11313013% 3\/{%111 3 gg
(m 1H;o 431)6@49-.23121 (rm4P®H) 3. 17 (m 111);
iii. Methanesulphonyl chloride (1.36 ml) was added dropwise to a solution of 4-(2-
chloro-4-trifluoromethylphenyloxy)piperidine TFA salt (4.47g, 11.4mmol) in triethylamine
(6.67 ml) and DCM (58 ml) at 0°C, under argon. The mixture was allowed to come to RT
over a weekend. DCM was added to the reaction mixture, the organics were washed with
25 water, dried (MgSO,) and concentrated in vacuo to give 4-(2-chloro-4-
trifluoromethylphenyloxy)piperidin-1-ylsulphonylmethane as an oil (1.43g, 4mmol). NMR
(CDCls, 300 MHz): 7.67 (s, 1H); 7.51 (d, 1H); 7.00 (d, 1H); 4.75 (m, 1H; 3.59-3.49 (m, 2H);
3.39-3.20(m, 2H); 2.83 (s, 3H); 2.15-2.00 (m, 4H).
iv. LHMDS (6.15 ml of a 1M solution in THF) was added dropwise to a solution of 4-(2-
30 chloro-4-trifluoromethylphenyloxy)piperidin-1-ylsulphonylmethane (1.00g, 2.8mmol) in THF

(11 ml) at -10°C under argon. The mixture was stirred for 10 minutes and then trimethylsilyl

chloride (0.36 ml) was added dropwise at -10°C. Stirring was continued for a further 20



3.03 (m 1H); 2.85 (d, 1H); 2.15-1.50 (m 7H). 4-(2-pyrimdinyl)-butanal
has been reported in the literature and has CAS regi stry nunber

260441- 10W0O 20@A00be2dex Name: 2-pyri m di nebutanal ). 25 EXANPIAB280YM@LBR- 1- ({
[ 4- (2- bronop- 4-f1 uorophenoxy) pi peri di n-1-yl ] sul phonyl

}methyl ) -4-pyrimdin-2- ylbutyl (hydrox%{éormam de N,O0H )QIN4AIX) AON F
WO 2004/ 006926 PCT/ GB2003/002982 -51 procedure described in Exanple 2
was followed using 2-brono-4-fluorophenol (4.78g, 25mml) in place of

2- chl or ominutesi it dlasnoke2-hydipisénsd)butan- Galgd46 RN S) 3. Lhmo]) Wab-added noTHF 45 ml)

quorophen

Y et hyl )26 "p%isﬁ‘ﬁg% hﬁ‘g §T%¥ﬁ%ﬁu€%§)§hon‘%}5¢6@ gl&nf:dghe (eRgH Ry B X re3wassired NR/R
?t 7 fl—l? %ZQﬂurs]aHh’théﬁ %leﬁéhedzvbﬂgh bl%;elcﬁ ﬁ)E‘6 T}%ngll%xlb&rwgs %@%@%@@QM 17

(m 2H), d1m1te§d w(thnwafflﬂ)and N agbiddils 155@ extEtdPIBEOAE. The ofphakedtediescr i bed
R R S T RENE I A R MR
o7 et RIS SUGPAORID o BT 0 °
- 1- phenyylatiplydnfhy SH(opeinididf -a- ryipeste] -bne200ddl @ricamm@siy] NNB9 (CDCls, 300 MHz):
8.67 (2x d overlaid, 2H)*; 7.64 (m, 1H); 7.46 (bd, 1H); 7.14 (m, 1H); 7.00 (dd, 1H); 6.80 (dt,
0.5H)*; 6.40 (dt, 0.5H)*; 6.18 (d, 0.5H)*; 6.05 (d, 0.5H)*; 4.70 (bs,1H); 3.50-3.32 (m, 2H);
10 3.29-3.09 (m, 2H); 3.02 (dd, J = 7.7 Hz, J = 7.7THz, 2H, CH,CH,Ax); 2.73 (ddd, J = 14.9 Hz, J
=7.34 Hz, 1H, 1H); 2.39 (ddd, H); 2.10-1.95 (m, 6H); LCMS: 490.36 (M+H).
* cis/trans signals
v. Hydroxylamine solution (1.90 ml of a 50% aqueous solution) was added to a solution
of E/Z-1-{4-(2-chloro-4-trifluoromethylphenyloxy)piperidin-1-ylsulphonyl }-5-(pyrimidin —2-
15 yl)pent-1-ene (0.64g, 1.3mmol) in THF (9.5 ml) at RT and the mixture stirred overnight. The
solvent was reduced in vacuo and the residue partitioned between EtOAc and water. The
aqueous layer was extracted with EtOAc and the organics dried (MgSOy) before being
concentrated to a yellow oil to give (R/S)-1-[({4-[2-chloro-4-
(trifluoromethyl)phenoxy]piperidin-1-yl }sulphonyl)methyi]-4-pyrimidin-2-
20 ylbutyl(hydroxylamine) (0.67g, 1.28mmol). NMR: (CDCl;, 300 MHz): 8.64 (d, 2H); 7.65 (d,
1HL); 7.48 (d, 1H); 7.16 (t, 1H); 7.00 (d, 1H); 4.75 (m,1H); 3.60-3.32 (m, 6H); 3.17 (m, 1H);
3.03 (m, 1H); 2.85 (d, 1H); 2.15-1.50 (m, 7H). '
§ 4-(2-pyrimidinyl)-butanal has been reported in the literature and has CAS registry number
260441-10-9 (CA Index Name: 2-pyrimidinebutanal).
25
EXAMPLE 3
(R/S)- 1-({ [4-(2-bromo-4-fluorophenoxy)piperidin-1-yl]sulphonyl } methyl)-4-pyrimidin-2-
ylbutyl(hydroxy)fonnamide

0

@ o~ —‘é@\/\/kﬁ



NOSOH d 0 (RS)-2-{[4-(2-chlorophenoxy)piperidin-I- yl]sulphonyl }

- 1- phenyl et hyl (hydroxy) formam de WO 2004/ 006926 PCT/ GB2003/ 002982 -52
\ 2-chl orwo2004®§926S fl uorophenol N ON- O Il OH O PCT@B2003/002982
(R/'S)-2-{[4-(2-chl oro-4- fluorophenoxy)piperidin-I -yl]sul phonyl }-1-
phenyl et hyl (hydroxy)formam de 7 \ 2, 4-dichl orophenol 473 ¢l ~ | i jcy~c
Oll NIl OH O O (R S)-2-{ [4-(2, 4-di c¥Hor ophenoxy) pi peridin- 1-yl]

sul phonyl } -1-phenyl ethyl (hydroxy) formam de 8 \ 2-isopropoxy 463 o0 S
phenol Clhd\proGiur@ddseribdl i8)Extayhl® 2 waR f¢l[odvedAising 2-bromo-4-fluorophienol (4.78 g,

25mmol) in place of 2-chloro-4-trifluoromethylphenol to give (R/S)- 1-({[4-(2-bromo-4-
fluorophenoxy)piperidin-1-yl] sulphonyl }methyl)-4-pyrimidin-2-ylbutyl (hydroxy)formamide
(195mgs, 0.36mmol). NMR: 9.7 & 9.35 (d, 1H), 8.5 (d, 2H), 8.14 & 7.7 (d, 1H), 7.35 (m,

5 1H), 7.1 (t, 1H), 7.0 (m, 2H), 4.4 & 3.9 (br d, 1H), 2.9 (brm, 6H), 2.6 (t, 2H), 1.7 (m, 2H), 1.5
(m, 6H); MS: 545/ 547.

EXAMPLES 4-21

The procedure described in Example 1 was followed except that the 2-(5-1soxazolyl)-phenol

10 starting material used was replaced by the phenol described.

Example | Structure and name Starting phenol MH+

4 2-bromophenol 483

%
(@] N
GG
Br ©

(R/S)-2-{[4-(2-bromophenoxy)piperidin-1-
yljsulphonyl}-1-phenylethyl(hydroxy)
formamide

5 2-chlorophenol 439

A
N
L e
@\ o ﬁ OH
Cl ©

(R/S)-2-{[4-(2-chlorophenoxy)piperidin-1-
yl]sulphonyl}-1-phenylethyl(hydroxy)

formamide

6



| sopr opoxyphenoxy) pi peridin- | - yl]sul phonyl }-1-phenylethyl)formmde 9 \
2-trifluoronmethyl 473 s | / phenol / (N/ O J\ O1l1 NSCH F F O F
(R/'S) - hydwoxg§a069264- (2- trifl uoronet hyl phenoxy) pi peri diPaT/GB208D02982
2004/ 006926 PCT/ GB2003/002982 -53 yl] sul phonyl } -1-phenyl ethyl)formm de

10 \ 4-chloro-2- 484 <ci s | / nitropheppl / NN \ON, A\ 01l I OH N 0O O
~O (RI'S)-2-{[4-(4-chloro-2- nitrophenoxyypip eridin- | -yl] sul phonyl } -1-
phenyl et hyl (hydroxy)formam de 11 \ 4d-npethyl-2- 464 | / nitrophenol \ O

IN,, OH|O0 % 0].N- O (R S)-hydroxy(2-¢4- (4- (Brehorot- 457
O\
. % fluorophenol
L
\Q\O ( OH
0

Cl
(R/S)-2-{[4-(2-chloro-4-
fluorophenoxy)piperidin-1-yl}sulphonyl }-1-
phenylethyl(hydroxy)formamide

7 /p 2,4-dichlorophenol | 473
0
%
\\O (

(R/S)-2-{[4-(2,4-dichlorophenoxy)piperidin-

1-yl]sulphonyl}-1-phenylethyl(hydroxy)

formamide

8 2-1SOpropoxy 463

A
N
° N\OH
0 T
o)
\ro

(R/S)-hydroxy(2-{[4-(2-
isopropoxyphenoxy)piperidin-1-

phenol

yl]sulphonyl }-1-phenylethyl)formamide
9 2-trifluoromethyl 473

A
N/S\\
© N\OH
0 P
o)
F F
F

(R/S)-hydroxy(2-{[4-(2-
trifluoromethylphenoxy)piperidin-1-

phenol




ni t rophenoxy) pi peri di n-1-yl ] sul phonyl }-1- phenylethyl)formamde 12
4-fluoro-2- 501 F bronmophenol / I Ns ON- OH O Br

(R/'S) - 2- {Wo-20@+dorex60- 4- f | uor ophenoxy) pi peri din-1-yl] secplcBgd3/qo29s2
phenyl et hyl (hydroxy)formam de 13 _ ~ s 2- met hoxy-4- 480 7?2+ \

ni trophenol O ~N, OH 10 (R S)- hydroxy(5§ f [4-(2-nmethoxy-4-

ni t r ophenoxy) pi peridin-1-yl] sul phonyl 1- phenyl et hyl)formam de WO
2004/ 006926 PCT/ GB2003/002982 -54 14 2- Ll SopF nn\ll aino-490

car bonyl ) - pheno yl]sulphqnms bphbnmthylbﬁomrsﬂ hydroxy [2- ({ 4- []2-

phenyl et hyl rram de 15 (2- pi per| din 4188 vy

cl \\
N/S\\o |
( ~OH
o |
o}
N\
o Yo

(R/S)-2-{[4-(4-chloro-2-

i sopr Op‘”ram Rocat uuuyl ) p||C|rU1\yJ prpert H1e= I—yl ld d) U[lyi )- 1= 484
K0 or @ Iﬁ'@eﬁdl’i s |

nitrophenol

nitrophenoxy)piperidin-1-yljsulphonyl }-1-
phenylethyl(hydroxy)formamide

11 4-methyl-2- 464
A nitrophenol
QL
OH
0 (
_NY
o ~o

(R/S)-hydroxy(2-{[4-(4-methyl-2-
nitrophenoxy)piperidin-1-yl]sulphonyl }-1-
phenylethyl)formamide

12 4-fluoro-2- 501
@ bromophenol

(R/S)-2-{[4-(2-bromo-4-
fluorophenoxy)piperidin-1-yljsulphonyl }-1-
phenylethyl(hydroxy)formamide

13 B} 2-methoxy-4- 480
N 2 /Y© nitrophenol
TR
7 on
0
_0

(R/S)-hydroxy(2-{[4-(2-methoxy-4-
nitrophenoxy)piperidin-1-yljsulphonyl}-1-

phenylethyl)formamide




/ION~- ONIlI OH NO 0 (R'S)-hydroxy(1-phenyl -
[ 4- (2-pi peridin-1-yl phenoxy)piperidin- |- yl]sul phonyl }ethyl)formam de 16
- 2-fl uorwo20048260 N+ s nitrophenol O~ /N ~~0 0 ( N~OPRCT/GB2003/002982
(RI'S)-2-{[4-(2-fluoro-4- nitrophenoxy) pi peridin-1-yl]sul phonyl }-1-
phenyl et hyl (hydroxy) formamde 17 1 2-chloro-4- 453 N S\ / nethyl phenol
R 0&HA (RS)-2-{[4-(2-chloro-4- net h§/4 phenoxy) pi peri di n-1-yl' ] sul phonyl
-1 WD 2004/ 006926 PCT/ GB2003/002982 - 55 phenyl et hyl (hydroxy) fornmanj de
18 2-chkTor 944- 469 s net hoxyphenol \ 0 ~]@HisdPropylamino | 490
Nf\\s\\ carbonyl)-phenol
O N
9"@ o
o)
N
/{ o
(R/S)-hydroxy[2-({4-[2-
isopropylaminocarbonyl)phenoxy]
piperidin-1-y1 }sulphonyl)-1-
phenylethylJformamide
15 (2-piperidin-1- 488
%sﬁD yl)phenol
L
o f OH
o)
O
(R/S)-hydroxy(1-phenyl-2-
{[4-(2-piperidin-1-ylphenoxy)piperidin-1-
yllsulphonyl }ethyl)formamide
16 _ 2-fluoro-4- 468
0 o}
A /\\3/\(© nitrophenol
0% /O\; %
o f OH
o
F
(R/S)-2-{[4-(2-fluoro-4-
nitrophenoxy)piperidin-1-yljsulphonyl}-1-
phenylethyl(hydroxy)
formamide
17 2-chloro-4- 453
0\%/\/@ methylphenol
\

NN
o] N
OH
QOJQ ¢
(0]
Gl

(R/S)-2-{{4-(2-chloro-4-

methylphenoxy)piperidin-1-yl]sulphonyl}-1-

}



G (RIS)-2-{[4-(2-chl oro-4- nmethoxyphenoxy) pi peridin-I|-yl]sul phonyl }-
1- phenyl et hyl (hydroxy) formamde 19 \ 4-fluoro-2- 453 F s ( /

met hoxyphwoabo4406926 11 OH 0 O (R S)-2-{[4-(4-fl uoro- PCT/GB2003/002982
met hoxyphenoxy) pi peridin- | -yl] sul phonyl } - 1-phenyl ethyl (hydroxy)
formam de 20 \ 4-chloro-2- 457 ci s [ fluorophenol NNc N, OH O F
(RIS)-2-{[4-(4-chloro-2- fl uorophenoxy%%i peridin-1-yl]sul phonyl }-1-
phenyl et hyl (hydroxy) formamde 21 \ 4-fluoro-2- 437 s | /[ nethylphen
N~ J:DD 0 OH | fenviBtiR004dREP26 PCT/ GB2003/ 002982

formamide

18 2-chloro-4- 469
(l) O\\S methoxyphenol
o O|( OH
Cl

(R/S)-2-{[4~(2-chloro-4-

methoxyphenoxy)piperidin-1-yl]sulphonyl}-
1-phenylethyl(hydroxy)

formamide

19 4-fluoro-2- 453
E o\\s/\/© methoxyphenol
ISR
N
)
N

(R/S)-2-{[4~(4-fluoro-2~
methoxyphenoxy)piperidin-1-yl]sulphonyl}-

1-phenylethyl(hydroxy)

formamide

20 4-chloro-2- 457
cl U Y C fluorophenol
o l( OH
o)
F

(R/S)-2-{[4-(4-chloro-2-
fluorophenoxy)piperidin-1-yl]sulphonyl }-1-

phenylethyl(hydroxy)
formamide
21 A-fluoro-2- 437

A
F N/s\\
O N
( OH
0 |
o}

methylphenol




-56- (R/'S)-2-{[4-(4-fluoro-2 nethyl phenoxy) pi peridin-1-yl]sul phonyl }-1-
phenyl et hyl (hydr oxy) formam de EXAMPLE 22 (R/'S)-2-({

4-[ ( 3- chlwoapywiosd2a- 2- yl ) oxy] pi peridin- |-yl } sul phonyPCTiGE2g03/ 2982 3-

yl et hyl (hydroxy)formamide CCL O\ N N Nr N, CHI | 50 (R S)-2-({
4-[(3-chloropyridin-2-yl)oxy] piperidin-_|-yl }

sul phonyl ) - 1- pyridi n- 3-yl et hyl hydrox§p'am ne (0. 75mmol) (prepar ed bel ow
and used directly) was dissolved in DCM (1)
acetic ﬁﬁnhydri &V(RASMZ){[%(@ﬁmWfI aci d (2n1) was added before
RT overni ght. 5nml) was then a and fter stirring for
the 10 i xture (\/ﬁ?t}é@@}%ﬁ’ﬁ)@’d’eﬂﬁ‘i‘é }d{ﬂg“ WYk | e- di ssol ved in
and allowed to $ After evaporation the m
purified by Bond Eﬁ&&&ﬁﬁf g{r:?-éf éﬁgﬂhgﬁ?ilo Silich)., eluting with
fromDCMto 5% MOH in DCMto give (R'S)-2-({4-[(3-

chl oropyri di n- 2-yl ) oxy] pi peridin-1-yl }

sul phonyEXAMBRE 23i n- 3-y| et hyl (hydroxy) formanm de (47mgs, 0. 1lnmmol). MS :

441. 15 r

4- [(3-(:@2550%@@‘ tﬁ? ﬁﬁ?(f%%r@@fa’ﬁ)ow]ﬁ’c?md’f TP SUPBRI A PYRAR gi n-3- yi et hyl
hydroxyloyf]éﬂl oeRamere as follows: i) A solution of 4-hydroxypi peridine
(8g; O 8m):f] %\A(SOW) was cooled in an ice bath before pyridine

(7.4nt; O. 09rm|) and TBDMVS trgd te (20ml; 0.088npl) were added. 20 The
resul ti ng=m e was Gtirred|forl 21/a hours. Iced water was added and the
| ) oxypi peridine as a pale yellow residue (24q).

organi c @u@; arat ¢ ith brine, dried and evaporated to give
4-(tert-b met iyl i |
ii) MethanesufPph ch @4 H1.0m; 0.012nol) was added to a sol ution of

the 4-tert- butyl-di methyl silyl oxy-piperidine (2.7g; 0.012nol) and DI PEA
(4.4ml5 0.025npl1) in DCM* 25 (20nml) and the whole stirred at RT overnight.

Vet er (2008 vee 3difsoRMil-D% IRKIBcSidl:RYS1) sMEn3RAA QYRARES ylethy]

PCT/ GB2
hydroxylamine (0.75mmol) (prepared below and used directly) was dissolved in DCM (1ml)

and a preformed-mixture of acetic anhydride (1ml) and formic acid (2ml) was added before
stirring at RT overnight. MeOH (5ml) was then added and, after stirring for 30 minutes, the

10 mixture was evaporated. The residue was re-dissolved in MeOH (2ml) and allowed to stand at
RT overnight. After evaporation the mixture was purified by BondElut chromatography (10g
Silica), eluting with a gradient from DCM to 5% MeOH in DCM to give (R/S)-2-({4-[(3-
chloropyridin-2-yl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-ylethyl(hydroxy)formamide
(47mgs, 0.11mmol). MS: 441.

15
The starting (R/S)-2-({4-[(3-chloropyridin-2-yl)oxy]piperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl hydroxylamine was prepared as follows:

i) A solution of 4-hydroxypiperidine (8g; 0.08mol) in DCM (80ml) was cooled in an ice
bath before pyridine (7.4ml; 0.09mol) and TBDMS triflate (20ml; 0.08 8mol) were added.

20 The resulting mixture was stirred for 2 ¥2 hours. Iced water was added and the organic layer
separated, washed with brine, dried and evaporated to give 4-(tert-butyl
dimethylsilyl)oxypiperidine as a pale yellow residue (24g).

ii) Methanesulphonyl chloride (1.0ml; 0.012mol) was added to a solution of the 4-rert-
butyl-dimethylsilyloxy-piperidine (2.7g; 0.012mol) and DIPEA (4.4ml; 0.025mol) in DCM

25 (20ml) and the whole stirred at RT overnight. Water (20ml) was added and the organic layer



-57 separated and washed with 2M hydrochloric acid, saturated sodium

bi carbonate and brine and evaporated to give

1- net hanewol2phuong9264- (t ert - but yl di met hyl si | yl oxy) pi per i @CR&ER803z200R98ack
oily residue. iii) A solution of

1- met hanesul phonyl - 4- (tert-butyl di nmet hﬁ silyloxy)piperidine (2.0g; 5
6.8mvol) in THE (50nl) was covered w ™ argon and cooled in an ice/ acetone
bath before a solution of LHVMDS in THE (15.0r; 1M 15.0mol) was added

dr opwi s espardidceandsivashed mithf2M hy@ochibriceas, satiirated yodiem bieaspongtapmghaing 2nénd ;

6. 8nmol dded and stirri i f . 5Q_ni
N cot | nAVREAHbo @Y Bl e i i B DR BB LR RE 1 oo

to war momf%gre@fgﬁlaent tenperature and stirred overnight. A saturated solution
of 10 ammoni umchl oride was then added and the mxture extracted with ethyl
acet at eiii)The Adsolweidn afrigasthanesutphany!si-(rev-buybdivetitytsalylod y)miperidined2.0g;
Purification was by chronmat ography.on silica, lLuting,w tth 'hné:rfeasi ng

g1 adi 66 SRR HEKHHSOBDStmeovHgf VB dranend FORled M an 15 Feleatperoie a
(tert-buty]. di i hRerigl = obwise: Mt dtrindtthene
{1 68y, dht g n?r@tr@hﬁ Wrﬁiﬂ(i?bﬁﬁ i 15 G B RNBY drogwks3: M . g

E- [ 4- (t g0mibwtey,dkithtdndreptopblnxy J 10imle Kistimel) wak addedhemdystitrirg-qoBtipyed fdy k) et he
ne (1.93g; 15 5.05mml|) was added to a pre-m xture of acetyl CSJI 9ri de (2m)
i n met h&ndier 60 opnyten 1@tma1fi@wdeé<€-64raﬁr¢r%r@ﬁg@%6he@ 39g¢ Qmﬁ%lars ution
Concentration in vacuo .gav ' L tA Ll : n

sat ur at 8@0%@%% té’a%tg%gﬁ %ﬂgﬁg&gﬁwl%gﬁ%mhég%ﬁgﬁ T R@%ﬁgct s were

dri edypaRghmd@vaRhRKAE waBtidnfadaed hranhwadxtoye extraoted twitr ahylyacetates The daied 209)
eluting with a gradient from DCMto 20% nmet hanol in DCM Evaporatj on of

fracti onsgapirexdants n@r@gawg@tratgcbmeva@q.@lg@ﬁcatmn was by chromatography on silica,

hyd | g, din-1-vl sul ph | ] -2-(3- ' - ite selid
(0" ag: " SHBE iR PeirabpisyAetiomidn SEUS PR A dR 28 5
CH2); 3. v i -1- iyl pifitlyl¥eth 1.93g,5.(53ddnolix :
8. 2) ( lH,(%m(%)d%ﬂl%%@%yllﬁg)%pé%%n;1 gklgg(rﬂlnlyl ]4%;63 i)gCL:I-l)y Ié\t/ e>@c;\x_solgut i%n o?lm a
E- [ 4- ( hyudr ox ﬁbli—@mibdtyﬁimeﬂiymwmme]fﬁm-@-3’1%9@/9110@1!]-)zeéh@ﬁ“éi}’l)ﬁhg}\ﬂ:(l-9§5?

0.2g; Q.75 i dded to 2. 3-dichl -
Cover g GrTERYa e R A Sthday btk BT B forn dRl it
hydri de Qyoﬁgteh{r?@{ratuleif&h Was CebRdctichiion iaddesh give ot Soligeviel wiomstititred
stirred reaction. Stirring was continued overnight. Water (5m ) was added
(dr opwi $etwerhtshtatdted scalichn biverhosstelandathyhioetate- eTkaereamie eiragts WeEdoad apdnd ) .

T S L 5 22 0% S A0S G LB Bl
ér521di) eﬁ'[ﬂ; I?I(F}ﬁ]l%n%:glagé E@%ﬁﬁpowrfgﬁg 1?%%1@%%% ﬂ%ggﬂ? rEe_ m;;?od uct
ver e gy ahptrakPgipeiitins]-pRtlphoml]-043-peiidydpithead ab p WHHE s0lid0.4gi38 %00 HNIB
2004/ 00(5(2(%(;51\41?1%”1(4%3(22%(),%,0(9}%29)? 12.8 (2H, m, CHy); 2.9 (2H, m, CHy); 3.2 (2H, m, CHy); 3.6 (1H,
m, CH); 4.8 (1H, d, OH); 7.5 (3H, m, CH); 8.2 (1H, m, CH); 8.6 (1H, m, CH); 8.9 (1H, d,
CH).
V) A solution of E-[4-(hydroxy)piperidin-1-ylsulphonyl]-2-(3-pyridyl)ethene in DMF
25 (0.2g; 0.75mmol in 3ml) was added to 2,3-dichloropyridine (1.5mmol). A covering of argon
gas was introduced to the tube before solid sodium hydride (0.1g incl. oil) was carefully
added, in three portions the stirred reaction. Stirring was continued overnight. Water (5ml)
was added (dropwise initially) and the resultant mixture extracted with EtOAc (5ml). The
organic layer was separated and the aqueous layer washed again with EtOAc (3ml). The
30 combined organics were evaporated, re-dissolved in DCM (5ml) and applied to a 10g Silica
BondElut column and eluted with a gradient from DCM to 2.5% MeOH in DCM. Fractions

containing pure product were evaporated. This material was dissolved in THF (1ml) and 50%



-58 aqueous hydroxylam ne (1m ) added and the m xture stirred vigorously at
RT over night. After partition between water and ethyl acetate, the

or gani ¢ wgenonvmso2evaporated to dryness to give PCT/GB2003/002982
(RIS)-2-({4-[(3-chloropyridin-2-yl)oxy] pi peridin-I-yl}sul phonyl)-1-pyridin-
3-ylethyl hydroxylam ne. 5 EXAMPLES 23-29 The procedure described in
Exanpl e 22 was foll owed except that th'(—:582, 3-dichloropyridine 10 starting
mat eri al used was replaced by the hal o heterocycl e described. Exanple

St r uct uragueots hydrmxyBinzing {Ingl) pldadoind Veermixx@re Btiohdl vigor@siygB RT over oFht. N

oot R Syl by bl B By R YRREEY bt U
A1 (0 ot ot BanT ol FHR-o ISP am R gy et op e Sl -2 (4

pyri di n-h3dydxgtdmih€.hydr oxy) f or mam de 25 2-chloro-3- 474 oS 1 i N
triflusoromethyl N FO~0 N10 pyridine F F 101

EXAMPLES 23-29
The procedure described in Example 22 was followed except that the 2,3-dichloropyridine

10 starting material used was replaced by the halo heterocycle described.

Example | Structure and name Starting phenol | MH+

23 AN 2-chloro-3- 432

— /N
/ - N | _N | cyanopyridine
\§ -3
N O/C/N vl
P
0]

(R/S)-2-({4-[(3-cyanopyridin-2-
yloxy]piperidin-1-yl }sulphonyl)-1-
pyridin-3-ylethyl(hydroxy)formamide

24 S 4,8-dichloro 491
cl N Q l

\\ =N uinoline
/ /CN/‘T’\ 1
0 o
0

R/S)-2-({4-[(8-chloroquinolin-4-
yloxy]piperidin-1-yl}sulphonyl)-1-

pyridin-3-ylethyl(hydroxy)formamide

5 N 2-chloro-3- 474
- @]
S /N \\S N trifluoromethyl
- o \\o N pyridine

(R/S)-hydroxy{ 1-pyridin-3-yl-2-[(4-{[3-




(R/'S) - hydr oxyl

pyri di ne

c

0

pi peridin- |

1-pyridin-3-yl-2-[(4-{ [3 WD 2004/ 006926 PCT/ GB2003/ 002982
-59 (trifluoronethyl)pyridin-2-yl]oxy }
} f or manwoeo@@os2k 2, 3-di chl oro-5- 509
OO (NCO I |
trifluoronmethyl)pyridin-2-1] oxy }pip

-yl) sul phonyl] ethyl
F N O trifl uor ecetdBzoo3/002982 N N-
(RIS)-2-1(4-{ [3-chloro-5
e.rs di n- 1-yl)sul phonyl]-1-pyridin-3-
2,3,5-tPrchloro 475

yl et hyl (hydr oxy) f ormam de 27 Cl IN os , N pyridine N
C OOrNO 0 (RS)-2-[(4-{[3-chloro-5-chl oropyridin-2-
yl ] oxy} pi peri di n{tiflypbjendtpylypyyidin-2-y1lpyyli di n- 3- yl et hyl (hydr oxy) f or melmi de 28
- 4-chlgro-5- 478, NAN/ O\\ N ﬁe hillthi en éz 3- 0--0 0o N, p d]pyrfi mdine
0 (R/S)-hydroxy piperig- kypylBhopy ﬁ@"l" }Iﬁ‘?lg}%mg .13 - d] pyrim(din-4-yl)oxy]
pi p eridfim-d— yiF} surpnonyly-1-pyridin-3- Yl eﬁjydimlglror_@m desp29
4-chlorg-7-"478 X
F = 0 | trifluoromethyl
/N \\ /N
N\ /C/N’?(\) L pyridine
0] ~
Cl o
§
(R/S)-2-[(4-{[3-chloro-5-
trifluoromethyl)pyridin-2-1Joxy}piperidin-
1-yDsulphonyl]-1-pyridin-3-
ylethyl(hydroxy)formamide
27 Cli AN 2,3,5-trichloro 475
= N 0 I g
/ \\S N | pyridine
oA TS
Cl | ~o
o
(R/S)-2-{(4-{[3-chloro-5-chloropyridin-2-
yl]oxy}piperidin-1-yl)sulphonyl]-1-
pyridin-3-ylethyl(hydroxy)formamide
28 A 4-chloro-5- 478
N=N\ 0
Wi /\%\ 2N | methylthieno[2,3-
— 0o 0 rN\O dlpyrimidine
J
(R/S)-hydroxy[2-({4-[(5-methylthieno[2,3-
d]pyrimidin-4-yl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyl}formamide
4-chloro-7- 478
29 \ g\N o | A chloro
N/ /C/N/\\S\\ N methylthieno[3,2-
\ d © 0 AN, dlpyrimidine

(R/S)-hydroxy[2-({4-[(7-methylthieno[3,2-




S-/NN~1T Nnethylthieno[3,2 0o-GG0r N o dpYrimdine O

(RI'S)-hydroxy[2-({ 4- [(7-nmethylthieno [3,2 WO 2004/ 006926

PCT/ GB20080Q02@B7926- 60 d] pyri m di n-4-y1) oxy] pi peri di n- | PCYIGB2003/002982

sul phonyl ) -1-pyridin-3- ylethyl]formam de EXAMPLE 30 (R/'S)-2-({

[4-(4-fluoro-2-thien-3-yl phenoxy) pi peridin- |-yl] sul phonyl }

met hyl ) - N- hydr oxy-4- nethyl pentanam de6® NO F/ I \ OSN 5 HO

Trinmet hyl al um nium (0.5mlL of ‘a 2M solution in toluene) was added to a

suspensii on of hﬂﬁ% ALy IR xhpseeeii-0r i de (6% ng) in toluepe at 5|C under

i nert atnospherje he m xture was allowed to|warmto RT oveér 90 m nutes

?zfﬂe addi ng 4 ¥tiulphionsl) dfpYiisP= net hyl 2- ({ |[ 4-
-fluoro-2-thile heno )pi peridi n-1-yl]sul phonyl } met hyl ) - 4- mgt hyl pent

anoate |(80 ng) Qﬁ% ﬁﬂ%W§n? uene (1m ). The m xture was st%r%ed af a%b?ent

tenperature for 1 hour before partitioning between 2N hydrochloric acid and

ethyl acetate. The organic phase was dried (Na2804) and dri ed under vacuum

';1)0 yi el wct as azygl | ow gum (48 mg). NVR (CDCl1l3): 0.84-0.96 (6H,

: 74 14- 28 (3H,
, wsm ﬂ%oroéz g f‘é‘ﬁglfﬁ“% ;6 @"1;?3@ isagv%ﬁf}*mﬁﬁwﬁ—iéﬁw St

: : T tarti R/'S) - met hyl 2-

[4 ( k&gp%ta%}%l en 3- yI phenoxy) pi peri di nn?- ° starting { ) methy 3
yI]squhonyI ay! netﬁ?lpen anoate was prepared as follows: i) DI AD
(16 m) ¢ WNSS tion of triphenyl phosphine (21.5 g), 2-
20 br omo- (1% 6

i/di necar boxyl ate (15 g) in tetrahydrofuran
t atnosphere. After stirring at anbient

5
Trimethylaluminium ( 0.5ml of a 2M solution in toluene) was added to a suspension of

hydroxylamine hydrochloride (65 mg) in toluene at 5 °C under inert atmosphere. The mixture
was allowed to warm to RT over 90 minutes before adding a solution of (R/S)-methyl 2-({[4-
(4—ﬂuoro-2~thien—3—ylphenoxy)pipeﬂdin;1-y1]sulphonyl}methyl)—4—methy1pentanoate (80 mg)
10 in dry toluene (1ml). The mixture was stirred at ambient temperature for 1 hour before
partitioning between 2N hydrochloric acid and ethylacetate. The organic phase was dried
(Na,SOy) and dried under vacuum to yield the product as a yellow gum (48 mg). NMR
(CDCl3): 0.84-0.96 (6H, m), 1.1-1.91 (7H, m), 2.62-2.74 (2H, m), 2.93-3.06 (2H, m), 3.14-
3.28 (3H, m), 4.4-4.48 (1H, m), 6.9-6.98 (2H, m), 7.13-7.20 (2H, m), 7.23-7.30 (1H, m), 7.35-
15 7.40 (2H, m), 7.51-7.56 (1H, m)

The starting (R/S)-methyl 2-({ [4-(4-fluoro-2-thien-3-ylphenoxy)piperidin-1-

yl]sulphonyl }methyl)-4-methylpentanoate was prepared as follows:

i) DIAD (16 ml) was added dropwise to a solution of triphenylphosphine (21.5 g), 2-
20 bromo-4-fluorophenol (15.6 g) and tert-butyl-4-hydroxy-1-piperidinecarboxylate (15 g) in

tetrahydrofuran (200 ml) at 20 °C under an inert atmosphere. After stirring at ambient

temperature for 4 hours the mixture was partitioned between water and EtOAc. The organic

phase was washed with 2N sodium hydroxide solution and water, dried (MgSO,) and

evaporated under vacuum to yield a yellow oil. This was triturated with ether and a white
25 precipitate was isolated by filtration. The filtrates were purified by column chromatography

using a gradient of isohexane to 20% EtOAc in isohexane as the eluant to yield tert-butyl 4~



tenperature for 4 hours the m xture was partitioned between water and

Et CAc. The organic phase was washed wi th 2N sodi um hydroxi de sol uti on and
wat er, drweco¢dm824) and evaporated under vacuumto yi eca/GB2geldoess2oi | .
This was triturated with ether and a white 25 precipitate was isol ated by
filtration. The filtrates were purified by colum chromatography using a
gradi ent of isohexane to 20% Et OAc i n i6dohexane as the eluant to yield
text-butyl 4 WD 2004/ 006926 PCT/ GB2003/ 002982 -61

(2-br orrq%rémuwmpdneplwmx 'mnﬂﬂhmeedrb@eyﬂab@aya albﬁ @s(la xg)ea*ﬂm (COci7:2 g).
NVR (CDC13): 1.49 42'9 75-1. @& ng% 3 62 3.74
(2H, m 140 OH.4). 447 195( m), §. 3953 49 §2H (12 }43 3341623 @34721341291 i)

TFA (20 d of tert-butyl 4-(2-bronpo-4 5

fl uor ophé %ZWE?%&’?&?%Z 72% Xgrpate (19g) in DCM (200m) at anbi ent
tenper atifyr e. A €20 mPiwisrddasd &t a SSTudd ofJerdut 3&4t(lz¢r@mzswre was evapor at ed
under vacuum and partitioned between DCM and 2N sodi um hydroxi de sol ution.

The orygdhiotopiicasey)pipsriding-decatvystaly (18akin Ié@%@@ﬁ@@dit @mh’eqm {caeneaeoAfteR| d

4-(2-b 4-f | di | 77 CDC13
1751, g g R T AR RSt Va6l Bl y@lom gy ihed s =)
3.15-3. &ﬁcﬁ@dﬁdm sodtu ydfbkidelddintith, TRe &4arfic pRide Wik, dried48te8RPakdlH. M) .

iii) Methanesul phonyl chloride (2m) was added to a sol ution of

4- ( 2- br evepetatefl underopheuno ky yieldre(3-tionw-4-Sipraphenaxy)péridingrinecle®. @dnl) i n

Furt her 258 SVREGRGR X1 TRH F 8780 Gl 80, 20 [ gy 2™ ©

eV&pOI@t(Qﬂ Hpders. y@@wrﬁm waufaﬁdmpss 40} Em rﬁ)hﬁ%ﬁ'ﬁ 9g(ap). 15 using 50%

Et OAc' / 1 s6héxane as the €l uant to yiel ono- 4-11 uor ophenoxy) 1-
(rret hyI su) phdﬂym)lmsphﬁmdylmhlcmsleﬂmhlwas asldﬁtd@a(@llﬁg))a of MMR-rCDEIB) : 1.92-2.1

. o BB HpShEnBkes agéf’f?%ﬂﬁﬁ@w (3 3350 (5 R 40 (1h

352.5/3 t tion of
4-(2-br %%Sélﬁnié‘()‘)afs ISE%C%&%%%&% RW%E %sjl%shgf %ﬁg‘%ﬁ %{%pﬂ)ﬂg?&fegfaﬁeﬁsge%@g# in dry

THE (45 witgr, diied QﬂgSD@nd\eapomted umler Vacaunmmplpenﬁecﬂ by bazlmrmn”chﬁomatégraplhbe same
time LFI DS

13. was added to a solutio a br onpcapri oi ¢
aci d 2.6 %ﬁt%sy/ ispRexeas apibp eljant t@d’léd&n@ Iinﬁ%ﬂu PH@%”@H&‘ T After

stirrin { d t t A and
The. 1 x ey EbHon hipBiiHe hOE hniD Ny, NI (BRIGCEOL S Cuat ki 62 A
chl ori de{3ﬂob)u3120¢3 m@z}ﬁd@ed 02%2. Ilodzlfb\ma)d4 by- WI@@QGS4W@(H@@) 6l5or.03e
solution until the m xture was |just aC| dic. The reaction m xture was

partiti dhHemet- sdPIvdHer)aMe: B354 Fhe organi c phase was dried (Na2SO4),
evapor ati%j “ﬁﬁ%{/[ﬁ’sa&'s'us%ﬁ%spa‘d&éé b\?eq 16%9&69'&9}{ &%tﬁﬂlt 0@4—(%094-3% MeOH i n
20 fluorophenoxy)-1-(methylsulphonyl)piperidine (4.5 g) in dry THF (45 ml) at —20 °C under an
inert atmosphere (solution A). At the same time LHMDS (13.5 ml) was added to a solution of
DL -alpha-bromocaprioic acid (2.64 g) in dry THF (35 ml) at —20 °C under inert atmosphere.
After stirring at ~20 °C for a further 10 minutes this was added to solution A and the mixture
was allowed to warm to RT over 2 %2 hours. Aqueous ammoniun chloride solution was added
25 followed by 6N aqueous hydrogen chloride solution until the mixture was just acidic. The
reaction mixture was partitioned between water and EtOAc. The organic phase was dried
(NayS0y), evaporated under vacuum and purified using a gradient of DCM to 3% MeOH in
DCM to yield (R/S)-2~({[4-(2-bromo-4-fluorophenoxy)piperidin-1-ylJsulphonyl }methyl)-4-
methylpentanoic acid as a clear oil. NMR (CDCl3): 0.9-1.1 (6H, m), 1.4-1.51 (1H, m), 1.6-
30 1.73 (2H, m), 1.9-2.0 (4H, m), 2.91-3.09 (2H, m), 3.31-3.55 (5H, m), 4.49-4.57 (1H, m), 6.85-
6.91 (1H, m), 6.94-7.02 (1H, m), 7.28-7.32 (1H, m); MS (M-H"): 466/464



DCMto yield

(RI'S)-2-({[4-(2-brono-4-fl uorophenoxy) pi peri di n-1-yl ] sul phonyl } net hyl ) - 4-
met hyl perwerrodsnoaod as a clear oil. NVR (CDCLl3): 0.9- 1PCT(GHI0031902982. 4- 1. 51
(1H, m, 1.6 30 1.73 (2H, m, 1.9-2.0 (4H, m, 2.91-3.09 (2H, m, 3.31-3.55
(5H, m, 4.49-4.57 (1H, m, 6.85- 6.91 (1H, n), 6.94-7.02 (1H, m,
7.28-7.32 (1H, m; M5 (MH): 466/464~ 2004/ 006926 PCT/ GB2003/ 002982 -62
v) DVMF (1 drop) was added to a m xture of éR/S)-Z-({ [ 4- (2- br ono- 4-

f 1 uor opMENOXIPNGF e dicg) wag agdeddo b phizge Phed/B) 2y 4-@irataogent anoi ¢ acid (320

d | yl l.or | i 10 m ). i xt I d at
R for - SongubersssoptiE otielhr rat Dvarelibes R it o i B T,
was di sgplo¥ad (10 mNBRDAAQ10H). dh¥ iRk whi Rl ARTEORT Hogf béfSrelsvupsratidgie

m xture was dried under vacuum and purified by colum chromatography using
a gradi enderofcid@td yieliGowMeelidn TDEMW a8 slissblyed inieOH GOyl dey) @R sjrredyit hy |
2-({ [4-(2:brono-4-f] uor.ophenox jperidin-1-yl] sul phon nmet hyl ) - 4-

net hy%p tfé’ﬁéﬁpeurés&gegpé eaa%&%%@‘%ﬁw@m%é@ﬁ& @?gyf&l{? . 98 {6?4 n,
1.34-1. e s d i , - aBiho i :
3 30 3, ST e e R B e B e s Ty
6. 94- 7. @detlfyl B ({ -(2-Frogd-F-fRdrophehoxy)piparidin-A-yijsulpboryl phethR) D) - net hyl  2- ({

[ 4- (2- brono- 4-f | uor ophenoxy) pi i

yl ] sul pRsikypeRAnepie)as 4.clgat ﬁ?@rﬁgg{ é%%bygm $8BCH) 193199 (@hyRb drdnt ¢4 St d
(230nD) @‘é"gﬁﬁhﬁé %1@%%%92 'é&'@ I*ﬁydzf.@ﬂ?w ¢Abanal R-§ 15058) m),i304 (34, s),

di met hoX ane ( assed with an argon purge before adding

Pd( PRa3u49(4.85 alT¥irhy 6.8276189 (iHktm, 6.94eE0 heH, axl), 7 @785310(1E6 minder argon for 18
hours before partitioning between 2N aqueous. HC _and }gt,OAc The organic

phase wad) dr edXNGSOL! el at dt (anReano-(=lERANSRRKPRIPPTTi8d by col umn
C et OO APy bR a9 AL BBaRlend RIGHBNS iy MO ¥ S0EY RS the

[ 4- (4-f l(uanend sddiugitydroden Remonaty 101 J0eid) dinntithethbk wathame ¢ hrh}) rvedts kg g gssett
met hyl pent anoate as a yell ow gum ., m

’ _ &96 ngz. NMVR (CDC13): 0,9-1, 0182‘5(°6H :

1. 34- 1. A8tlpgn grgeq perpe bafos: addgre R(PPhay (catplygis). Themnighyf way hegges'9.85 %o (1H,

m, 2.93-3.15 (3 2.99- 3 (; 7 _ AQ(1H m,

o o- 7% siferipain; sFhou§ tiitue ByghiobiiEhetleg A pcheis et ORI IR D

484. EXpMhke phhs@®al B (M%SQ{), evaporated under vacuum and purified by column

[ 4-(4-fluoro-2-pyridin-3-yl phenoxy) pi peri di n- %—5&/' ] sul phonyl )

} met hy| chignimporapy- usingregiagiepeftisoharitsdo 306 KORA@N hexape 3s the guant to yield
(R/S)-methyl 2-({[4-(4-fluoro-2-thien-3-ylphenoxy)piperidin-1-yl]sulphonyl }methyl)-4-
methylpentanoate as a yellow gum (196 mg). NMR (CDCl): 0.9-1.01 (6H, m), 1.34-1.45

20 (1H, m), 1.5-1.66 (2H, m), 1.82-1.95 (4H, m), 2.69-2.79 (1H, m), 2.93-3.15 (3H, m), 2.99-
3.13 (3H, m), 3.7 (3H, s), 4.4-4.49 (1H, m), 6.9-7 (2H, m), 7.12-7.30 (1H, m), 7.33-7.42 (2H,

m), 7.5-7.57 (1H, m); MS: 484.

EXAMPLE 31
25 (R/S)- 2-({[4-(4-fluoro-2-pyridin-3-ylphenoxy)piperidin-1-yl]sulphonyl }methyl)-N-hydroxy-

4-methylpentanamide



N N HO WD 2004/ 006926 PCT/ GB2003/002982 -63 The title conpound was nade
fromnethyl (RIS)-2-({ [4-(4-fluoro-2-pyridin-3-

yl phenoxywpizpewioad2a- | - yl ] sul phonyl } net hyl ) - 4- met hyl pent 200atB20¢331019827)
(descri bed below) by the sanme nethod as described in Exanple 30 to yield
(RS- 2- ({ [4-(4-fluoro-2-pyridin-3-

yl phenoxy) pi peri di n-1 -yl ] sul phonyl } net™ @1 ) - N- hydr oxy- 4- net hyl pent anam de as
a gum (70 5 ng). NWR (CDC13): 0.94 (6H, d), 1.43-1.94 (7H, m, 2 55-2.63

E-m m, T&g&%%oﬂ@wﬂi‘wamde ﬁoﬂﬁn&hﬂZR(S)Ha (fﬁl (431®10-2 6deH, n), 4.54-4.6
, 1
G e Laierexy Sglpe -y hrtpny esettiot-Tty 33 (g g‘(l;Sc(r{[Qed bhiohd (1H

[4-(4-f :bg(?}'ie S éﬁlg(ll s §es¥h9&ﬁ§; @EF?% tdj}!'laldl(m&} s 1{_ g_ Db drEBL M @310

4- et hyl pent anoat e was pr epar e

[4-(4-1 'yltﬂ’l'éﬁ?w%*)wémﬁnﬂ*ﬂiMW?DW)@PNFHWTOXVWWIWGPMMWtafguln) €74

nmet hyl pent anoat e wa

[4-( zjbp@,g}om|(gaq¥ghgﬁg,)@§ip¢)pi,4§£ od By, 23555 63 (1F,m), 2.82-3.03 (3H, m),
1-yl I'suls %é%)kﬁ—’g,;rﬁy ?)5143 %k%{rﬁggt%”@ ‘(Pfi(réf%@é 9 Qfﬂ,z Chab, BRsh Wi o, part v

of Exanpl’é sane or |

[ 4- (4- T b7 @327 % (UHE in)3 7 Y7o EIn ) W) 36i (REL d)JiBrD44FH,s); MS: 480
1-yl ] sul phonyl } net hyl ) - 4- met hyl pent anoat e except 3-thi ophene boronic acid
was replaced by 3-pyridine boronic acid to yield 480 ngs of product. NWR

{7 FH i ish? é%[“”?“%gb{?%-m%d% 35 Shypibsitfinct Hsdpy gty |
n, 310671 &&H&lp‘éﬂtan&at@ afed s félows6. 93-7. 09 ( 3H, TT) 7.33-7.40 (1H, m,

7.80-7.86 (1 , 8.59 (1 dd), 8.78-8.79 (1H, m. 479, 20 EXAMPLE 33
(KR S) 2) ({ (R/S) 2-({[4-(4- fluoro- 2-pyr1d1n -3- ylphenoxy)plpendm l-yl]sulphonyl}methyl)— -

5 R AEOPR AR RET il SRGRM AR M BGER ,
DM (ong. ﬂ[sﬂﬂ)hoﬁﬁ'}ﬁleﬁ@@mnieﬂl}@peﬁﬁﬁn%ﬂe M5 Ping) ReSoribed (v{m{lﬁp(aa-v of Example
30) by the same method as for (R/S)-methyl 2-({[4-(4-fluoro-2-thien-3-ylphenoxy)piperidin-
15 1-yl]sulphonyl}methyl)-4-methylpentanoate except 3-thiophene boronic acid was replaced by
3-pyridine boronic acid to yield 480 mgs of product. NMR (CDCls): 0.89-0.96 (6H, m), 1.34-
2.02 (1H, m), 1.48-1.63 (2H, m), 1.73-2.33 (4H, m), 2.67-2.75 (1H, m), 2.91-3.03 (3H, m),
3.15-3.28 (3H, m), 3.67 (3H, s), 4.35-4.22 (1H, m), 6.93-7.09 (3H, m), 7.33-7.40 (1H, m),
7.80-7.86 (1H, m), 8.59 (1H, dd), 8.78-8.79 (1H, m). MS: 479.

20
EXAMPLE 33

(R/S)- 2-({[4-(2-bromo-4-fluorophenoxy)piperidin-1-yl]sulphonyl }methyl)-N-hydroxy-4-

methylpentanamide

B
r O\C\ o
N—gZ
\
O
. o)

N
/

HO

25 Oxalyl chloride (5 ml) and DMF (one drop) were added to a solution of (R/S)-2-({[4-(2-
bromo-4-fluorophenoxy)piperidin-1-yl]sulphonyl }methyl)-4-methylpentanoic acid (140 mg)
(described within Example 30) in DCM (3 ml). The mixture was stirred at RT for 1%2 hours



br ono- 4-f | uor ophenoxy) pi peri di n- 1-yl ] sul phonyl } met hyl ) - 4- met hyl pent anoi c
acid (140 ng) (described within Exanple 30) in DCM (3 m ). The m xture was
stirred awORM4wr9261/ 2 hours WD 2004/ 006926 PCT/ GB2003/ @028822003/9298kef or e
removi ng the sol vent by evaporation under reduced pressure, redissolving in
DCM (5 m) and adding to a m xture of 50% hydroxylamne in water (0.5 m)
and THE (3 m). After stirring at RT “8er ni ght the m xture was partitioned
bet ween anmoni um chl ori de and Et OAc. The organi ¢ phase was dri ed,

evapor athefbre rmaervingdhe selvent yssaperationiupler rddueet! prpsaied, werissolvitg @@@Mﬁ%p hy

d f DOMto 3Y% DCM. as_t

2% ({1 2rth o el T b e o v ey G i Fenk' . WRer)

} et hy| )sugh Wa/veélm Hﬁ%’:‘%ﬁ’ﬁf@@ rféﬂb%tv@ée famEsH02810HAE andHRDAC.
(CDC13) *T. 01 (6H 1230207 (TH m, 2.70-2,96 (2H, m,

3. 34-3. ﬂlle(oigﬁmm])hasdmgdﬁe(ﬁEvépkifbtcdr)mde@ 1@Ricad p@sa(@ﬂndwl)uﬂfﬁdm-comm 2H, m;
M5 (M H') 497/481. 10 EXAMPLE

e T B8 R Sidsimnsages sty e
hydr oy QPRRRBLAS 8 el R EpBERIN LRI TRRUA DN yBREPOUNA as made

yl]sul phﬁmﬂb@rﬁamu@amwbxpgmmg) a‘éMm{ (@Q12Sk): 0891 Dk (@GR)m)ydiBel.0he
net hod described in

L[ e (T v P RGPk o1 SR -t AL B LR MO 15793 (G, m), 7.25-

cycl ope d white f 107 . NMR 1.08-1.99
(XSH P n}yéz%ﬁkz‘ﬂﬁ"%ﬂfm‘%%@gg ?iHa d)I g. OS?CT. (52 (SQ?)W), 4.55-4.64 (1H,
m, 7i0l4-7.25 (2H, , 7.50-7.57 (1H, m and 10.525 (1H, bs); M5 (MH'):
493. The starting (R/S) 3 {

4-(2- br ropheno eridin-1-yl]sul phonyl }-2-
E:ycl(opelﬁjggyﬁlg{'g:érgatg V\B.SX%?’ glpgr ei:l :'B.S degc]rl geg bel>10\}/v 25 1) Sodi um net al

(2. 880) (Re®- adied2-bromsedtluopaphiehangpiperidihsoyliméphenig bty @Rotyl-N-under
argon with stirring at RT. On achieverment of conplete solution, a mxture

of di et Hydraxap@pasanide 20g) and cycl opentyl bromi de (18.64g) was added and

the m xture stlrred\u<ndj>refl 3x for 2

N
/

HO
The title compound was made from (R/S)-3-{[4-(2-bromo-4-fluorophenoxy)piperidin-1-

15

yl]sulphonyl }-2-cyclopentylpropanoic acid (described below) using the method described in
Example 33 to yield (R/S)- 3-{[4-(2-bromo-4-fluorophenoxy)piperidin-1-yl]sulphonyl}-2-
cyclopentyl-N-hydroxypropanamide as a white foam (107 mg). NMR: 1.08-1.99 (13H, m),

20 2.31 (1H, t), 2.98 (1H, d), 3.09-3.52 (5H, m), 4.55-4.64 (1H, m), 7.14-7.25 (2H, m), 7.50-7.57
(1H, m) and 10.525 (1H, bs); MS (M-H): 493.

The starting (R/S)-3-{[4-(2-bromo-4-fluorophenoxy)piperidin-1-yl]sulphonyl }-2-
cyclopentylpropanoate was prepated as described below:

25 1) Sodium metal (2.88g) was added in small portions to absolute ethanol (220ml) under
argon with stirring at RT. On achievement of complete solution, a mixture of diethyl malonate
(20g) and cyclopentyl bromide (18.64g) was added and the mixture stirred under reflux for 2
hours, allowed to cool and excess solvent removed in vacuo. The residue was partitioned

between water (150ml) and Et,O (3x200ml) and combined organics were dried (sodium



hours, allowed to cool and excess solvent renoved in vacuo. The residue was
partitioned between water (150nl) and Et 20 (3x200nil) and conbi ned organics
wer e dri edo(2sodioszme\WO 2004/ 006926 PCT/ GB2003/ 002982 - 6 PCIIGR2heEs 02982
concentrated in vacuo and purified on a 100g silica bond elute using a
5-35% Et OAc/isohexane gradient over 50 mnutes as eluent to give diethyl
cycl opentyl mal onate as a colourless of? (18.34g); NVR 81.1 (m 9H), 1.5
(m 4H), 1.7 (m 2H), 2.3 (m 1H), 4.1 (g, 4H). 5 ii) 3Maqueous sodi um
hydr oxi ggiph26))obicenasted tchedud and pstified @da $@gailicrbad ellitetikipg a 5-35%

I | mal 18. 33 in THE (300ml 1d 300m irri
Cont | huBUOAGER TR Ehe o8 i v AT € DT VRS ORRIOMEE B €1 g
Aol | Ut O t
nydr ooncapries e &R RINRTS T of B b 0.8 (R it o GREPEPLI G

conbi nequy ganic extracts were dried (MgSO4), concentrated in vacuo to and
azeotroped once with toluene to give cyclopentyl mal onic acid as an

of f - whi i@ soBMdaqueaas spgjum Rdroxige 1200ngrvagp pded1o 3 stiprpd golption ofdigthyl o) |

2.25 (m .. 3.0 (d 12 1-1h; ; 1.18. (ES-).. il

Mor phol icﬁéggefl?)g@ﬁ@a(ﬁéi%é@éaﬁﬂééog?ﬁ)ra}léé\“%%ﬁﬁ (l%%nrlll)b tll%;gglv%aﬁglr)\’lf%/r?urergl oni c
aci d  (1¢eR28) ahdorbahiekokverShdmand i §&uoC TRECteultidF biuddus ilutidd wes 20

m nut es 37% aqueous 15 fornmal dehyde (3.33g) was added and stirring was

cont i nueatucaesrwitlybelt, adidefiederith cansentzated ysinochinsin asid ensl Bo@iensd three HMES ned
for 2 hours, allowed to coal to RT and made basi ] solid i

hydr ogeV lﬁ]aerﬂﬁa ﬁﬁ‘?t%t.efj%ﬁ %Ongtﬂif‘?f{ PIEANGSE IS KES ‘%efiﬁl\’gépp% f BB%Bratgﬁgﬁ ?Ehceﬂ

aci di f ' k& RE ' hl ori
el d o e B T et st s ver e

washed 2. hgwsiveR: & 10Qm, RHS i 416), 207 (6d, QBD) 3.25 ¢mi 8d), GNYSOI), dddb (s,
concentrated in vacuo to give 2-cyclopentyl prop-2-enoic acid as a white

solid (2HBg)S: \RRI8 6853(m 2H), 1.6(m 4H), 1.8(m 2H), 2.85(m 1H), 5.5(s,
1H), 6.09(s, : ‘o 5508
WtH? % soﬂ{% isorl}’}? g (%%81%(1?\6’?81 @Sﬁﬁi_ B, gtﬁ‘?edé%)hggt‘ﬁoaf é;_yéléé%r{f%’lﬂfaﬂgl@ac@& om de (

acetic ac ) was adde pentyl propenoi c

aci d (2.(8859g) Th&afer X551 andacesiciacida@mi)tat R ovfer 20 ghihuand7 %hgnequour ed 25
cautiously into water (130ml) and partitioned with Et QAc (3x75ml). The
conbi e dommajdehyde €332t adadeand sHEIREIW 3§ GORLINRAIEP Vet g ThaFract Wes hednt)

dried ( , cent r.at ed .i.n Q i 50 ne.
The- cr uJBEY BHIEE SEg ik o gt KOG 2HENEA FF EORT S thie otk bCalfnE, o
Et CAC/ | SoMeXANRrEHeAth®hateVPlis §Slufidwhemaded alitheDCM (00T pandRhé) acBdified

br ono- 2- cycl opentyl propionic acid as a pale yellow solid %2.519); NIVR

61. 2(m ugkig 2M hgdraphlaac eeigl folloverdrhy copyentiatedhixdrophlonivaeideind partgRed 3 ve:
223. 23( %SCR/I’ (3)%%05]1? éoErr%Bi}léd organic extracts were washed with water (100ml) and brine

20 (100ml), dried (MgSO,) and concentrated in vacuo to give 2-cyclopentylprop-2-enoic acid as
a white solid (2.8g); NMR: § 1.3(m, 2H), 1.6(m, 4H), 1.8(m, 2H), 2.85(m, 1H), 5.5(s, 1H),
6.0(s, 1H) and 12.3(s, 1H); MS 139.11 (ES-).

iv) Hydrogen bromide (30 wt.% solution in acetic acid, 22ml) was added to 2-
cyclopentylpropenoic acid (2.8g). The mixture was stirred at RT overnight and then poured

25 cautiously into water (130ml) and partitioned with EtOAc (3x75ml). The combined organic
extracts were treated with water (50ml) and brine (50ml), dried (MgSOs), concentrated in
vacuo and azeotroped twice with toluene. The crude product was purified on a 50g silica bond
elute using a 25-50% EtOAc/isohexane gradient over 45 minutes as eluent to give (R/S)-3-
bromo-2-cyclopentylpropionic acid as a pale yellow solid (2.51g); NMR: & 1.2(m, 2H), 1.6(m,

30 6H), 1.9(m, 1H), 2.5(m, 1H+DMSO0d6), 3.6(m, 2H); MS: 223.23(ES+), 221.15 (ES-).

V) (R/S)-3-Bromo-2-cyclopentylpropionic acid (2.5g) was mixed with DCM (35ml),

isobutylene (18ml) and concentrated sulphuric acid (2 drops) and the reaction was carried out



v) (R/'S)-3-Bronp-2-cycl opentyl propionic acid (2.5g) was m xed with DCM
(35mL), isobutylene (18ml) and concentrated sul phuric acid (2 drops) and

t he reactworromzawearri ed out WO 2004/ 006926 PCT/ GB2003/ @0288R2003/®@98at 25C
for 48 hours at a pressure of 1 bar (high pressure facility). The solution
was treated with saturated aqueous sootl%um hydr ogen car bonate (50nl), dried
and concentrated in vacuo to give

(RIS)-tert-butyl -3-brono-2-cycl opentyl propionate as a |light green oil

( 1 2g) VR C Brus8houtmat aZidssurk.of 1(ter (19¢h predsusg facﬂsya) Thq s@luiion waHyreated 5( m

added t “Slgﬁ %@P@éﬁ%&@@ggﬁ%y 5‘?@%'%%21’58?% Sm fg‘ B8 cBhéentrdred 1actBto
ol ut ot YELOBERAYLBLRLAES bkl i e e TS To

cool , paut, 68)j 4 ¢s, @&x)et.6(nd, G, 1.9 (an dHRY 3(d, i16D 316 (L THEMIN 7Y QES]&BOnTLl)
C0an ned organi c extracts were treated with _saturated aﬂlljeous sodi um

hydr ogervit ar Fetiessiany Bagacstate (4 28e) W%@ﬂﬂ?d%ﬁs%ﬁq@h(%@rﬁf)( ArPEPU-3¢ sodi um
ot ho- o Bom R BtobBpR Rk BB DME 140 Bl BBy 0 168 500N Gkl

to give Hebde&)o uodorc man&medcfef yhbm ahén dyxwdme rabdll poapil ditaata$1@0hi) ght
brown oil (870ng); NMR S 1. 2 1.5(m 4H), 1.8(m 1H),
1.9(m Ja=p pamtzmml mqh)EtOz\c:{ég 5031114) &mb rﬁﬁmz ﬂ}tfa%WCYGZ%(GESm} 271(ES-).
15 - but 2 t

18 L), A L b B GRS L i AR R ML SRS RefpER ves

t enpef@tEsBumGlphhich&oddsmtrard iR vdtoadd plfifed bn atzbg siiea PefG LR dsalg S0
m nutes. The chl ori ne source was then renoved and the reaction stirred for

a furt hel0%ethy anetassdisoranerzsadipnbovea 45 painties poelbentup give RN (festPobi3y and

i1 od  EGRLER T PR PR o ALEN PRt B (1T GRELOTRGS 748k P b Bnce

with tol t
chl or os #ghgr?g/lﬁ Agﬂégc%dg{og{ ylle?o(%%|¢t§|!llg%ia%(2l1 alg)a2 9 21%“? %&(%I%H(Q:‘;dm}]) ; NWVR

(CDC13) 278(E51+)42711(E8H) 1.5(s ,9H), é/?(m 6I—|)b 2.1(m 1H), 2.9(m 1H and
3.9 2 ( ES+ i Tert tyl - .
3 ohi & o pBASYLre byl %%edffwa?%di(cm@r{?émen#a¥§éﬁg@%>addéasppad%l 3%t ur

of 4-(2-hroms HI WHRE gsgﬁggamtﬂfee fenly ng.@ 100 hibHRS £§ @%%db‘ﬂ}e%’iﬁ%kﬁ 30)

and 25 trre yamne ent terrpe ature. After
sti rri nghatuspsiyi@nor 30 muent@s.Uurhe chiovine Ss&;rb@wms tHeh @embxdduane thesavishedredi t h

wat er, dried (phase separating cartridge eva grated under vacyum and
purifi eofowftarmeaﬁﬂ%ﬁ%ﬁd@@lﬁ%@%@dﬁﬂ%@dﬁd@ HM@MOP%%@@&W %t“EPdZO%

F1 wor opHBRALy Py s R, bpB8 Kmifeq bic COMP MR d mamncstum lphute)
obt ai @@ctoagerﬁravddl ih&adtd sl dzéotfdb%ﬂ ofigp) wdmwmdrﬁw&gaae (RlS)ltZrtJbuB}H 317H, m,
1.94-2.05 (5H, m, 2.6-2.7 (1H,
chlorosulphonyl -2- cyclopentylpropmnate as a pale yellow oil (930mg); NMR (CDCls): §
1.4(m, 2H), 1.5(s ,9H), 1.7(m, 6H), 2.1(m, 1H), 2.9(m, 1H) and 3.9(m, 2H); MS 296.61(ES+).
viii)  (R/S)-Tert-butyl-3-chlorosulphonyl-2-cyclopentylpropionate (486 mg) was added to a
mixture of 4-(2-bromo-4-fluorophenoxy)piperidine (430 mg) (described in example 30) and
25 triethylamine (0.22 ml) in DCM at ambient temperature. After stirring at ambient temperature
for 18 hours the mixture was washed with water, dried (phase separating cartridge),
evaporated under vacuum and purified by column chromatography using a gradient of
isohexane to 20% EtOAc/ isohexane. (R/S)-Tert-butyl 3-{[4-(2-bromo-4-
fluorophenoxy)piperidin-1-yl]sulphonyl }-2-cyclopentylpropanoate was obtained as a white
30 solid (420 mg). NMR (CDCls): 1.17-1.85 (17H, m), 1.94-2.05 (SH, m), 2.6-2.7 (1H, m),
2.92-3.01 (1H, m), 3.4-3.58 (5H, m), 4.49-4.56 (1H, m), 6.83-6.91 (1H, m), 6.95-7.02 (1H,

m), 7.25-7.34 (1H, m).



2.92-3.01 (1H, m, 3.4-3.58 (5H, n), 4.49-4.56 (1H, n), 6.83-6.91 (1H m,
6.95-7.02 (1H, m, 7.25-7.34 (1H, n). WO 2004/ 006926 PCT/ GB2003/ 002982

-67 ix) TWA20@mond2s was added to a solution of (R'S)-tePCTHR2903/@29482

[ 4- (2- br ono- 4-

f | uor ophenoxy) pi peridin-1-yl]sul phonylé- 2-cycl opentyl propanoate (210 ng) in
DCM (20 m). The m xture was stirred~ - anbi ent tenperature for 31h hours
before renoving the solvent by evaporation under reduced vacuumto yield
(R/'S) - 3ix) [ 4TFR-(R0 aiipwés hddedropbelntay pHRIS)-tati-butgl 3-{[4-(2-bromo-4-

-yl | phonyl } - 2-cyc] | i i ;
0. 75 5. Horopheskics inpersinyosuhob Sy lopey ity (410 e B DRy
, 3.7 . . . .83 . 1
(i T A0 o e fitoichs SR itne T 3 Bt tafo ik ichelndoll .
Wﬁs f ol é@@ﬁgﬁﬁ@n@m@éﬂ rb&tnlafedﬁaclamémtopyiéld_t(RYS)Lammrmrbmomqﬁugiophmy)pmﬂrbﬂvled by
the appropriate ar al cono erivatjve to lve the r t S OW.

Exanph o1 Sikviohoms ) rrcleareyisrenenpi geie s b s (Heok ) Hgs

napt hal , | - - b i iodi n- | -
UiT} oul b ASh PrRRehv |l 0gr Bt A 3 AL 2B ST Y 2 B

2- chl or g:56-(1H0h), ®3N6POUPHORNE®I-7.0F (I, 027-N33I(CH, h). (R S) -

1-[ ({4-[2-chl oro-4- f |uorophenoxy] piperidin- | yl }

sul phonyl ) et hyl ] - 4- pyri m di n- 2-
EXAMPLE 35-38

10 The method shown in Example 2 was followed except that 2-chloro-4-trifluoromethylphenol

was replaced by the appropriate aryl alcohol derivative to give the products shown below.

Example | Structure and name Starting phenol | MH+
35 1-hydroxy 499
napthalene
0
\Q\’; S\\/\]/\/\f\Nj
o 0 ”/N\OH N A
0

(R/S)- 1-[({4-[1-napthyloxy]piperidin-1-
y1}sulphonyl)methyl}-4-pyrimidin-2-

ylbutyl(hydroxy)formamide

36 2-chloro-4- 501

fluorophenol

Cl
No N
] oﬁm
Ne N
f OH Z
o}

(R/S)- 1-[({4-[2-chloro-4-
fluorophenoxylpiperidin-1-
yl}sulphonyl)methyl]-4-pyrimidin-2-

ylbutyl(hydroxy)formamide



yl but yl (hydroxy) f or mam de WO 2004/ 006926 PCT/ GB2003/ 002982
2- br ono-

1-[({4-

2,4-dic
1-[({4-

sul phon
(RS) -

1-[({4-]

yl but yl
describ
trifluo
1-tert-

(R'S)- 14

-68 37 F

4,6- 563 / -Br HO difluorophenol CN-11 ONOF O N, N (RS-
[ 2Wbr2om04926 di f | uor ophenoxy] pip eridin- |yl } PCT/GB2003/002982
sul phonyl ) met hyl ] - 4-pyri m di n-2- yl butyl (hydroxy)formam de 38 OC o N
hl oro 517 rO NN phenol N O- J (R'S) -
[ 2, 4- di chl or ophenoxy] pi peri di n-"°2~ vyl
|)et hyl ]-4-pyrimdin-2- ylbutyl (hydroxy)formam de EXAVPLE 39
37 F 2-bromo-4,6- 563
2-cyano yl } sul phonyl ) met.hyl ] - 4- pyrijm di n-{2-
 hydr oxy \6OCI\I—SNOI\%‘HX‘N]-°P]@§I@¥> Il o The met hod
ed in Ex except that 1-tert-butyl-4-(2-chl oro-4-
(onethylghenylox pe%idl e catboxyl ate was replaced Ry
put yl -4 - cyanophenyl oxy) pijperi di ne carhoxylate to gijve
[({4-] 2‘yanophenoxy] pi peri di N
I

(R/S)- 1-[({4-[2-bromo-4,6-

difluorophenoxylpiperidin-1-

y1}sulphonyl)methyl]-4-pyrimidin-2-

ylbutyl(hydroxy)formamide

38 \@: 2,4-dichloro 517
s
/C/N g J phenol

(R/S)- 1-[({4-][2,4-dichlorophenoxy]piperidin-

1-y1}sulphonyl)methyl]-4-pyrimidin-2-

ylbutyl(hydroxy)formamide
EXAMPLE 39

10

(R/S)- 1-[({4-[2-cyanophenoxy]piperidin-1-yl }sulphonyl)methyl]-4-pyrimidin-2-
ylbutyl(hydroxy)formamide

f OH

o]
The method described in Example 2 was followed except that 1-tert-butyl-4-(2-chloro-4-

==0

|
o

trifluoromethylphenyloxy)piperidine carboxylate was replaced by 1-zert-butyl-4-(2-
cyanophenyloxy)piperidine carboxylate to give (R/S)-1-[({4-[2cyanophenoxy]piperidin-1-

yl }sulphonyl)methyl]-4-pyrimidin-2-ylbutyl(hydroxy)formamide as a cream solid (0.61g);
NMR (CDCls): 1.4-1.9 (8H, m), 2.7-2.9 (3H, m), 3.0-3.4 (5H, m), 4.0 (1H, m)*, 4.5 (1H, m),
4.7 (1H, m)*, 6.8 (2H, m), 7.0 (1H, m), 7.3 (2H, m), 7.8 (1H, s)*, 8.2 (1H, s)* and 8.4 (2H,
m). MS: 474.

*=rotameric signals.



yl } sul phonyl ) met hyl ] - 4- pyri m di n- 2-yl buty I(hydroxy)fonnanlde as a cream
solid (0.61g); 1o NWR (CDC13): 1.4-1. 9 (8 m, 2.7-2.9 (3H, m, 3.0-3.4
(5H, m, wWoQo¢ddso2d) *, 4.5 (1H, m, T (1H m*, 6 8 PRH,GB2PY3/002932( 1H,
m, 7.3 (2H m, 7.8 (1H, s)*, 8.2 1H s)* and 8.4 (2H, nm). Ms:. 474.
*=rotaneric signals. WO 2004/006926 PC%@GBZOOS/002982 -69 The starting
1-tert-butyl -4-(2-cyanophenyl oxy) pi pertdi ne carboxyl ate was prepared as
follows: i) To a stirred solution of sodium hydride (1.32g, 33muol) in DWF
(100n ) Thestertingr lgen-buplsd-6dpaophenytaxynipst dine m@w)@@m@ﬂeﬂmﬁé agar boxyl at e
(5. 59, 7 5nnDI) followed by 2 5 fluorobenzenenitrile (3nl, 27.5mmmovl).

Af ter rs the m xture was concentrated and ethyl acetate was added.
The ni Xiure 18% dAS p%m%lg%@godﬁnﬁhpaﬁ&em 3291 BREmbYESONF A6hmIy oncee goat ed
to give 1 tert-buty cyanophenyl oxy) pi peri di ne carboxyl ate as a crude
mat er i akvag 8dded26zesnbnayly4-hiBox fiBeridikg caBoeylatd (5.5 27. 5a0moR) SollgEdyy 2-

2004/ 006926 PCT/ GB2Q03/ 002982

d
of f oPmiinarobayzengpiiriie Gmlp2d,omumol). zAftRﬁ@ %0%&%{%81“" e Wﬁﬁ?‘hcet“ﬁte%‘ﬁq &Ry
I's sel egled, aQ'Ihde(&O‘i*ﬁ%?ﬂﬁuﬁqu 5 NaShdd gxigter aﬁ@’énh &S0 an@l_3al kyl ; Rl

i's hydrogen or a group selected from bal kyl, 6a| enyl,” C2_6al kynyI
a3 7cyc odekithted GSgive 1-tert-butyl-4-(2- cyanophenyloxy)p1per1d1ne carboxylate as a crude

material (8g, 26.5mmol); MS: 203 (MH"-Boc).
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10 7cycl oal kenyl, aryl and heteroaryl where the group is optionally
substituted by one or nore substituents independently selected from hal o,
nitro, cysoapodesdluoronmet hyl, trifluoronmethoxy, Cl_4alPkyIGB20B4mbesenyl ,
C2_4al kynyl, C3_6cycl oal kyl (optionally substituted by one or nore R17),
aryl (optlonally substituted by one or_pore R17), heteroaryl (optionally
substituted by one or nore R17), het e7Q5'cycI yl, Cl_4al koxycar bonyl, -ORS,
-SR2, -SOR2, -S2R2, -COR2, -CO2R5, 15 CC]\IRSRG NR16COR5, - SO2NRSR6 and

- NRL6SORRAIMSRLE i s hydrogen or Cl _3alkyl; R17 is selected fromhalo

C _6al k yl, C3_6cycl oal kyl and Cl_6al koxy; R2 is group sel ected from

Cl - 6al k&Yhat@ %ipdfoal | cyl, C5_7cycl oal kenyl , heterocycl oal kyl, aryl,
heteroa et eroaryl Cl1 4a| kyl where the group is
optiona Iy S%H%Fﬁﬁmﬁag¥§hnﬁggﬂgne or nore halo; R5 is hydrogen or a group
sel ected from Cl -6al kyl, C3_6cycl oal kyl, C5_7cBéIBéIIcenyI

het erocycl oal kyl, aryl, het erquyI ar@I\C/lQ4aI and het eroaryl Cl_4al kyl
where the group is optiona stitutgd y fore halo; R6 is
hydrogen, Cl1_6al kyl or CZ. 6cy IoaI yITN25 0 R6 together with the
nitrogen to which they a e Bitt Ached fofma hetergCy gl C 4- to 7- membered
ring; R8 is hydrogen or a grodp ed fromC l:‘éal yl, C3_7cycl oal kyl and
C5_7cycl oal kenyl where the grdup is optionally substituted by one or nore
substituents independently sel ectedsffRm(ihal o, nitro, cyano,
trifldoronmethyl, trifluoronethoxy and Cl_4al kyl ; WD 2004/ 006926

PCT/ CB2@h3+02982 -71- R3 and R4 are both hydrogen; nis 0 or 1; msOorl;
D is hydrogen, Cl_4al cI | or fluoro; 5 Xis O S, SO or S2;
Bis nnﬁbé?@?@@d3?9?435Nﬁe€336 Vwaaﬁgﬁéoéach is substituted in an ortho
positi or1 naIIy further substituted by one or nore groups
i ndepeng{eni/l]nygﬂgf3 fgﬂig)%l omnitro, trifluoromethyl, trifluoronethoxy,

hal o, CR!4@hjdtbgenaita Goah bdecﬁdtbﬁtbmtﬂjkﬂiﬁy]b@g RIBIny1, 2. . (AlyRanGhcycloplikylofal | y

substituted by R13), C2_4al kynyl tionally substitute
C3_6clfc |7@>a:ﬂqa}4$enxb afyh gad Eﬁallcwl é‘%@tt ¢ giosR 1H9PLRnaYY S't%“%%ﬁ%b%%% ASALe

I |
Lot bt e BB e Bah o e HbSERbaR: © ©f

ggt er ocmlmhcyl( OptATRABA, |G SR Cyscgdlobmylr(abnomly@mbmhﬂw by on€ar satekiA’}, hi o,

aryl (optionally substituted by one or more R'7), heteroaryl (optionally substituted by one or
more R'"), heterocyclyl, C;_4alkoxycarbonyl, —OR%, —SR?, —SOR?, ~SO,R?, _COR?, —_CO,R’,
15 —CONR’R’, -NR'SCOR?, ~SO,NR’R® and -NR'°SO,R*;
R is hydrogen or Cy.zalkyl;
R'7 is selected from halo, Cy.¢alkyl, Cs.¢cycloalkyl and C;.salkoxy;
R?is group selected from Cp.salkyl, Cs.cycloalkyl, Cs.scycloalkenyl, heterocycloalkyl, aryl,
heteroaryl, arylCy_4alkyl and heteroarylC_salkyl where the group is optionally substituted by
20 one or more halo;
R’ is hydrogen or a group selected from C1salkyl, Cs.cycloalkyl, Cs.icycloalkenyl,
heterocycloalkyl, aryl, heteroaryl, arylCi.4alkyl and heteroarylCi.4alkyl where the group is
optionally substituted by one or more halo;
Ris hydrogen, Ci.galkyl or Cs.¢cycloalkyl;
25 or R’ and RS together with the nitrogen to which they are attached form a heterocyclic 4- to 7-
membered ring;
RYis hydrogen or a group selected from Cy_salkyl, Csacycloalkyl and Cscycloalkenyl where
the group is optionally substituted by one or more substituents independently selected from

halo, nitro, cyano, trifluoromethyl, trifluoromethoxy and C;.4alkyl;



6Cycl oal kyl t hi o, -SOR13, -S02R13, -S02NHR13, -SO02NR13R14, NHSO2R13,
-NR13S02R14, - NHCONHR13, - NHCONHR13R14, -OR13, C ano, -CONR13R14 NHCOR 13,
_ 002 R 13w 200400d2and - 15 CH2CO2R13; or B is bicyclic &cylGBRwodneeeseoaryl
where each is optionally substituted by one or nore groups independently
selected fromnitro, trifluoromethyl, trifluoronethoxy, halo, Cl_4alkyl
(optionally substituted by R13), C2 4ar7lgenyl (optionally substituted by
R13), C2.4al kynyl (optionally substituted by R13), C3 6cycl oal kyl

(opti onak} andRibae bottledrdgenR13) , C3. 6¢cycl oal kenyl 20 (optional |y
substituted by R13), Cl4alkylthio, C3_6cycloallcylthio, -SOR13, -SO02R13, -
S02NHR1 3% 18- \R13R14, -NHSC2R13, NR13SO2R14, - NHCONHRI 3, - NHCONHR13R14,
OR13, cy@nggor FONRL3R14 and NHCOR13; R13 and R14 are independently

hydr ogen, Cl 6al kyl or C3-6c¢cycloal kyl; or R13 and R14 together with the

ni t r ogerD tiohydogehn, Chmy{kyarfég@gfﬂaﬂkﬂcbrffmbma heterocyclic 4 to 25 7-menbered
ring. harmaceytically acceptable salt thereof. 2. A conpound

accor di n%“’t@ 1P 87 20aherein B is phenyl or pyridyl where each is

DSt L BRSO B SRS My B o

trifl uorcpmehdlyy furthyedudstitGled4s dpey moeelgmhiss/indepunuem Rltkod @h altRAr Y!
het er ocycl yl , N-(Cl 4al | cyl ) car banoyl and NN-(Cl_4al ky ) 2car panoyl; or B is

napht hy|mﬂe}aﬁ0ﬁ@rfh yiriflupsemataxy, ale) etk Gﬁpﬁynalb’rSUbﬁitéWd[bS’ Rz‘?)d]:pyaikeﬁyai nyl

one or - {PidEg HRER 80 5??%%93{ PGy sHiFufBA bR ot ¢ ™
cyanoio GbptedakiximstiGiked By RYY), C@d’cy&loalﬁﬁi}ﬂ? (Sioxhlly Sifkefeems ¥P) ?ﬁé’n Itro

A compound according to claim1l 2 wherein RI is a group selected from
Cl_6al kyptiomllysuistijuedhy kelp or &h yalkylhéz@@rwlyppmﬂmuwmw bgbdetor Cut ed by

aryl or 0 rekn t|o ally stituted by one
‘nor e g%l’f@ }ﬁ%ﬁﬁﬁfcgﬁ%&%ﬂﬁgﬁ%w&?ﬁ&l )aldd 431%% @atkoxy,

a_aal KAy S CISORE ky@ZRm_s@Zmnvémmmmw Q@I{S@zﬁn}’—l@ﬁgs% R®! ai ms

1t03v\/nere|nX|s ] conpound according to any one of claifs 1

to 4 forN]ii@@l\H%Ra, MCMPRI ~ORhe cyme, of OARIBRP otMHCARIG-EORR *t andany one

of cl %2%134 in the mnufacture of a medicament in the treatnent of a

di sease on nedi ated by one or nore 15 netal |l oprotei nase enzynes.

or B is bicyclic aryl or heteroaryl where each is optionally substituted by one or more groups
independently selected from nitro, trifluoromethyl, trifluoromethoxy, halo, C;.4alkyl
(optionally substituted by R, C.4alkenyl (optionally substituted by R'%), Cz.4alkynyl
(optionally substituted by R'), Cs.cycloalkyl (optionally substituted by R'3), Cs.ecycloalkenyl
20 (optionally substituted by R" ), Cr4alkylthio, Cs_¢cycloalkylthio, —SORB, —SO,R3 , —
SO,NHR", ~SO,NR""R", -NHSO.R", -NR’SO,R'*, ~NHCONHR?, -NHCONHR °R", —
ORY, cyano, ~CONRR"™ and -NHCOR" ;
R and R"are independently hydrogen, Cy.salkyl or Cs.¢cycloalkyl;
or R and R together with the nitrogen to which they are attached form a heterocyclic 4 to
25 7-membered ring.

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein B is phenyl or pyridyl where each is
substituted in an ortho position by, and is optionally further substituted by one or more groups
30 independently selected from halo, trifluoromethyl, cyano, Ci.4alkoxy, Cj.4alkyl, nitro, aryl,
heteroaryl, heterocyclyl, N-(C;_salkyl)carbamoyl and N,N-(C;.4alkyl);carbamoyl; or B is
naphthyl, quinolinyl, thieno[2,3-d]pyrimidiny] or thieno[3,2-d]pyrimidinyl each being



7. The use of a conpound according to any one of clains 1 to 4 in the

manuf acture of a nedicanent in the treatnment of a di sease condition

medi at ed WBNRao4/@6928. A phar maceuti cal conposition conpr iPSTrGEB20803wRBUNd
according to any one of claims 1 to 4; and a pharmaceutically-acceptable
diluent or carrier. 9. A nethod of tre él ng aut oi mune di sease,

al l'ergi c/atopic diseases, transplant ? Jection, graft versus host disease,
cardi ovascul ar di sease, reperf usion injury and mal i ghancy 25 in a

war m bl optieehlkyrsubstituted bylonasr mere grpﬁpmé@e@derglycshleﬁeéét%h@lom ch conpri ses

admnlsteln aid a f t|v nt, of d t
2O S 2 Tk B AL SE R Rl BB o cor g 1o
claim1l conprising, when Zis -N(C]—l)CHO the step of: 30 a) converting a
hydr oxyl am ne of fornmula (2) into a conpound of formula (1); WO 2004/ 006926
PCT/ GB2(303/ OOQQ%ﬁpounﬁacde@ tmlaﬂs 1 i3 whaaainRLGs @B;cmp@e@cmldl(fma) Cﬁmlhxll ation
1

when 2 1 XL, Prgroerdgnd A ISHIRaed by ah obbe st rbfiel 3R s
into a tion
(Dm ~ g%ﬁ%éugﬁaﬂfy%ﬁﬂﬁ tt%&Y}0neBgﬁzlrlr?l15\>1%N§I§{J’Stﬁgené BBE%) ormul'a fl?(glclétlé)él f?(&?lg\ri%ul a
(1) 5 amy.,blkexpdd;telkyl dndr(ég:&ydaalkyl i) converting a conpound of formula (1)

i nto anot her compound of formula (1); i) renoving any protecting groups;
4. A compound according to any one of claims 1 to 3 wherein X is O.
10
5. A compound according to any one of claims 1 to 4 for use as a medicament.
6. The use of a compound according to any one of claims 1 to 4 in the manufacture of a

medicament in the treatment of a disease condition mediated by one or more

15 metalloproteinase enzymes.

7. The use of a compound according to any one of claims 1 to 4 in the manufacture of a

medicament in the treatment of a disease condition mediated TNFc.

20 8. A pharmaceutical composition comprising a compound according to any one of claims

1 to 4; and a pharmaceutically-acceptable diluent or carrier.

9. A method of treating autoimmune disease, allergic/atopic diseases, transplant
rejection, graft versus host disease, cardiovascular disease, reperfusion injury and malignancy
25 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.

10. A process for preparing a compound of formula (1) according to claim 1 comprising,
when Z is -N(OH)CHO, the step of:

30 a) converting a hydroxylamine of formula (2) into a compound of formula (1);



iii) formng a pharmaceutically acceptable salt or in vivo hydrol ysable
ester. 10

WO 2004/006926 PCT/GB2003/002982
-73-
R¢ RS R4 RS
®) o, .0 (D)
N,s NH(OH) formylation N(OH)CHO
n
T (), fQ
formula (2) formula (1)
or when Z is -CONR'OH, the step of:
b) converting an acid of formula (14) into a compound of formula (1);
R+ RS R¢ R®
(D)m \\ ., (D) Y
\(\%/COOH acid activation . MX(CONWSOH
NHR'SOH ‘
formula (14) formula (1)

5 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.

10



