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METALLOPROTEI NASE | NHI Bl TORS (TACE) The present invention relates to
conpoundswo=e644106925 t he i nhibition of netall oprotei nas@STaRVINOREOt i cul ar
to pharmaceutical conpositions conprising them as well 5 as their use.
The conpounds of this invention are inh:’lbitors of one or nore

nmet al | opr ot ei nase enzynes and are partfcularly effective as inhibitors of
TACE ( TNF( x Converting Enzyne). Metalloproteinases are a superfam|ly of
prot ei nases ( oRz§ SN HHOEE IR Hs "R TR i S HITES e cBlsed
dramatically. Based on structural and functional considerations these
enzynes 10 have been classified into famlies and subfamlies as described
in N.M Hooperpd 384} infvER%n feRitds @6 SoRburkts Gse xRS Bmitafionst al | opr ot ei nases
i nclude the matrix netall oproteinases (MW) such as the col |l agenases
(MWP1, NBetaRSroliLS)andtih@agiellat torphsesadential comppgiions qomeprisingdhemnyas wiell
(MWP3, MWP1Q, MWP11l), matrilysin (MLMP7), netalloel astase (MW12),
enanel Y sYRRB19) , the M- MWPs (MWP14, MWP15, MWP16, MLVIP17); the
reprolysin 1spgy co%%ﬁﬂﬁhé’éﬂ fRisQhv¥en hRMLhibithh dFdnk BE InedtemetalBpRRGRAL 2SES and
sheddases such as TNF converting enzynmes (ADAMLO and TACE); the astacin
fam |y whizghes nal ard pagicnlany sffsctle asashipitas of TAGENTINIoc€osvengnpEntyeienas e
(PCP); and other netall oproteinases such as aggrecanase, the endothelin
conver t iMgtaapipiainasematey SHERITANE fiiPisinesesi (Rayaivs LIPS UsPE TS TefeahYsas 20
Met al | opr i . i L : :

phyei of gge I AREE gl B0 b piferinPAI ARl ArRldELAGRGRe enpymes
enbr y gni ave B¥el GREETEd inkoasilies ara sifamid as dewEibedin R N0AdEbdpen o1 994y FEBS
menstruation. This is based on the ability of the netall oproteinases to

cl eave datietradb4: bfigExamplesof metallgpeptcingsesinglydn thasmatsix ragtéﬁqprgﬁemaéf@gl ycan’

and fi br in, t al,] opr ot ei SyAl I lie . b@ﬂmwol(%@gg in
t he pr oc@@g&hé?(:hoars %%?lL?Ig?%arsﬁs %\@3 M%mﬁ?@ tiil%%eg%&gg? e e |at)br S,
such as theERsclysas oS, aave10,(MMD 1 1), anglrlyRm ISIP7), i@ asdeddstaod VIMP12),
prot eol ysis processi ng) or sheddi ng, ortant menbrane

of biologically i
pr ot ei nsenagetysina@IVIRSO), dve MITFVIME lf’reMé@]%ﬁ N@@f}é@( 19):rthe eepedliph et e
list see N, M. Hoo | ... (1997 pochemJ. 321: 265-279) . :
Vet al o oPeTNsaeT RIS ThEay iR b e e gt et s ¥
I nhi bi ti onveking 308 AT AMILO ¥n@TACTES; Gk 25@¢EiR FARIAWhRBriatIaiO s meBychnel |
be of benefit i'n these disease conditions, for exanple: various
i nf | anmetsqryccdiageraproessging potsivase®CEkcmdather inmtallopraicinases ofch ashe j oi nt
(espect al Ly L hEUTRL Of fhAERGh g 34 SRR bl i IO corb B B E™ ©

famnily.

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 rtheumatoid arthritis, osteoarthritis and gout), inflammation of the gastro-
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i nfl ammat ory bowel disease, ulcerative colitis and gastritis),

i nf | anmatworzoofoos92é skin (especially psoriasis, eczenma &00/GB200BA02459S); in
tunmour netastasis or invasion; in disease associated with uncontrolled
degradation of the extracellular matrix,such as osteoarthritis; in bone
resorptive disease (such as osteoporosi §"and Paget's disease)); in 5

di seases_associ ated wi th aberrant angi ogene5| s: the enhanced col | agen

renodel | IYHBAILSEET Gererially infammatnsy bavel ;ﬁéﬁqa%fd Sleertiva pelitisand(gasieiishs

gi ngi vi t t
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as nultiple sclerosis); Al zheinmer's disease; and extracellular matrix
renodel | awtmgbﬂ%dn bRoeIGseatiy divease (Jush aﬁP%Wl%anﬂrPa@gt ¥ diseasplsins and
at her oscel eros t al 0 bltors

ai 11 er et sckii et Wie R TR REEEIRIRe POldsh Bibo Bl gAY

sel ecti Viyith difetes WerididbhtADdiVedcé Bush adE@hgivitRPrcotRhN@As& St onildeatRn & SOV er ed
a class of conpounds that are inhibitors of netalloproteinases and are of
parti cul skin, poseerasetivercongditiops {suplyaspmbpmic mm:stqzmﬁpﬁd@n@ldemal wousd healingvent i on

e ADAML Sl SO A SPGB Pk BB Enal M8 3907,
Nature 3&pkréaf Aldicidtbis diRSS; AU eRtrace{lRP MatdetddiRIcBB2 obd3vdBRl 1S a nenber

of the adnalysin fam |y of metalloproteins. TACE has been shown to be
r espor8i Wéloﬂ/mculahélseasbemW rmtenpslsaf[dxlﬁfaﬁroacelﬁhm menbr ane bound protein

(2000) B ochefntytbes gbheffopbudiase iheitorsaun o Wpotbiaront iapws o froag?
however &%@w&&mﬁ%&&a&m &safeh&yarﬁyseﬁewvﬂo@%mﬁﬁ%%ﬁéus macr ophages and

T I'ynphocyte TNFa has been inplicated in"a wi de rahge of pro-inflamatory
bi ol ogi cektafpproessmsss.i Welhadé dgcovedidct ¢lass orﬁt:ompbmsiscnhatmm imhibiterss afnd

chenokines to pronote cell _trafficki ng ycti f nmatrix des i.ng
enzynes, I5R{PpERtGiRAsenInd 4p PEBIHEYIAr infsrost Brigedng ffé@ AP SARPAYY i this

activati gAfontlSe b Qﬁﬂ sh Am%l‘ﬁ _Bur. Cytokine Netw.
7: 93- 12&]‘.3 |Hr% %a %{ tﬁ}g&anti - I%{bl 0 ogP{coé?s as shown TNFa to pl ay
an i rrportantTA()]Ee(alsn mOwamgexMMim)‘ whitinitobgendiciatad esd tloatdidR. AgBideRemat oi d
arthritis, di sease and_psori asi.s st et al (1998) Bi odru s 10:

397- 422, alJ Qr9\97kNétﬂlff‘a$85(l%’é33 Y digMoss ez @4@5%@41}@“@?@ T3 1361 32 membey

b
mel udt ng FEpEhehdabgl o RSBt ahe D rATE FREREE BB R BI P B oo
protein {Evagkof &@OQNF(W& 26kDa Iﬁblﬁﬁﬂ%ﬁéfbo@ﬂ proBirdlo. reRése HDIa-bidlbgichilpActigy Of

TACE i nhi bi t| on
20 soluble TNFq [Schlondorff et al. (2000) Biochem. J. 347: 131-138]. TACE mRNA is found

in most tissues, however TNFo 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



has recently been reviewed and shows TACE to have a central role in TNFa
production and WO 2004/ 006925 PCT/ GB2003/ 002959 -3 selective TACE

i nhi bi t orwot20041meesequal , and possi bly greater, efficacyCrrcRhes/medsbagen
induced arthritis nodel of RA than strategies that directly neutralise

TNFu [Newton et al (2001) Ann. Rheum Bis. 60: iii25-iii321. A TACE
i nhibitor mght therefore be expected to show efficacy in all disease where
5 TNFa has been inplicated including, but

) lica ot limted tq, .inf armatgrcy
di seasesselestvedAca: inhihilorsiodiaye aquehrnd pessibly spratsts ldacy 2 ol nduckd
di Ll Lo . . ' . . j
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Conpoundghdi@tpik 4o: Bids-#Bby.i x netal | oprotei nases are already known in the
art. WO 00/12477 discloses hydroxani c acids and carboxylic acid .

derivatives tASAGE énhibitorighight dersfore bo expaciadio ghaw efiinsepinealhdisease Wagse
00/ 12478_di scl aryl pi i t hat, eful in the inhibiti f
mat 1 3 BB PR ReR M e St it A ey Y PRI o

i nhi bi tign of oicl\%ﬁgrﬁis%q X%{E’a%is, Ainf L 1 di 8B aﬂé@ﬁh@@@ ahysleoxamisamci d

derivatives ichare | itors of matrix metal Moproteinases including
ADAM or AR, zguseshosBdispase standjbyaswe ahdiseaselireprotnsioadnjuipandanglignaney. on

par 1 cularly Comeaudubaren b et BEdspiares te aer by iR T e ¢ ne
mat r i x "@/@ﬁpaig‘,{lgggeg ASER AR i QAL b pbRIRI BrvaG MR CRTTRIIGE oF ©

di scl ose ccor one aspect o € present invention there is
pr ovi dgdmagxonpalestoinase) WOr00L247§ dijscloss aRApipB)azings thalawiuse8l m the R3

formula (1) wherein Z is selected from-CONRL5CH and N(%' 61}'3) R15 i s
hydr ogeninbbi@n ehmpiy: meialonspisinage nd a5 af paRrPlarnterest aygreands dieinkiditon
Cl_6al ky 6a . %18 . : | kenyl ,
aryl, he#@ﬂ%ﬁ% %dlg@@y%e@eroc?éwgﬁg%ﬁsh@é&% ?és{hggﬁ%ﬁgﬁ/%}%a&e
subst i t utighitdys GMBatdik MEEopsoHeRbds ieiiding AR EDAW-S8lcazymeb. f r om hal o,

nitro, cyano, trifluoronethyl, trifluoronethyloxy, C1.4alkyl, C2_4al kenyl,
C2_4al kynyl , B3peisipglyous kgve iscovered that a selection of coimpounds 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* Rs
DO},  O,.0

S
N/ n
R' R8
X

formula (1)
wherein Z is selected from ~CONR**OH and ~-N(OH)CHO;

Z

25 R is hydrogen or Ci.zalkyl;
wherein R' is hydrogen or a group selected from Cy.¢alkyl, Cz.salkenyl, Cagalkynyl, Cs.
,cycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl and heterocyclyl where the group is optionally
substituted by one or more substituents independently selected from halo, nitro, cyano,

trifluoromethyl, trifluoromethyloxy, Ci.4alkyl, C;.4alkenyl, C;.4alkynyl, Cs¢cycloalkyl



WD 2004/ 006925 PCT/ GB2003/ 002959 .4. (optionally substituted by one or
nore R17), aryl (optionally substituted by one or nore R17), heteroaryl
(opti onalwy 2eui®b925ut ed by one or nore R17), heterocycl YICI/GB2003/002959
Cl_4al koxycarbonyl, - OR5, -SR2, -SOR2, -SQ2R2, -COR2, -C02R5, - CONR5RG,
-NR16COR5, -SO02NR R6 and - NR16SO02R2; 5,R16 is hydrogen or Cl. 3al kyl; R17
is selected fromhalo, Cl 6al kyl, C3 _6¢ycloal kyl and Cl1_6al koxy; R2 is
group selected from Cl_6al kyl, C3. 619ycl oal kyl, C5_7cycl oal kenyl .

het er ocyebberiakly lsubssitgted by het er wareR ), ary {aptionallksubstftedst enesaimareR dal ky|

where the group is optiopall ubstituted, b ne re.halo; 10, R5 is
hydr Oge:}w&e&ogy}g@gagn 15 Eﬁgﬂéfiiéﬂﬁpﬁr_ ’@gf%l Xhé%i%cg%},ggﬁ&l;@ycqtbongl, =
C5_7cycl grt keryl .soffet SOORY cloestkyEo, 1Y, YCONIERE!T e GORP Y BOINaR K yild and
heteroaryl C1_4al kyl wheré the group is optionally substitutéd by one or
nor e hal®R'°BO,R% hydrogen, Cl_6al kyl or C3_6cycloal kyl; or R5 and R6

toget her _wi.th fhe ni t(]{o nl‘to whi ch they are attached forma heterocyclic
4- to 7-Ris &Y 1'r3%]§,3”wherei n R8 is hydrogen or a group selected from

C1_oatlydy iCudiyokahi o, Bifioucloablirpying Gdndgyer ooyel y1 where the

group is optionally substi ne of nore substituents independently
sel ect edR¥is grovpasetzctediftonn C; gatkyloCs doyilbhligl, Qaatyiidalkenyl, hetamcpetedlkyll ayl and
G 4dalkyl; 20 or Rl _and R8 together forma carbocyclic or saturated
het er ocykétgrearsl, apyiCeataiaed %elio%c;l-ml}w{gwé% theserong ioptipnally ﬁ@éﬁ@%ﬁﬂﬁm ly

hydr ogen |, C3_6cycloal kyl, C5_7cycl oal kenyl, heterocyclyl, aryl
or heter%lg%ﬁ?&%\ﬁél%i nnisOor 1;, wherein mis 0 or 1; 25 wherein Dis

hydr ogerR’ iChyd@kbiy br a Gdup ssledtod syt Caslkil, rsoyclodileyl oCicXcloslkenyl,
-(CROR10)t-Q (CR11R12) u where_ t and u are. independently O or 1 with the
provi so heraecyclagierlardahgieroatybiagylbesadkyl vindrhsteyoanyiGy «alkylswhexs the groep is Ro,
R10, Rlilap. re | l ected from hydrogen, Cl1 4al kyl and
Jitafa RGeS A g T

C3_6cycl iI's"a group selected fromaryl, heteroaryl,

het er Ocqu]ylhyd@gﬂ;wxﬁlﬂ(zpd\ﬂ@:%lﬁcﬁﬂ&l@;_ 7cycl oal kenyl where each group is.
y

optionally substituted one or nore groups independentl

or R’ and R® together with the nitrogen to which they are attached form a Keterocyclic 4-to 7-

15 membered ring;
wherein R® is hydrogen or a group selected from C;¢alkyl, Cs.scycloalkyl, Cs.scycloalkenyl
and heterocyclyl where the group is optionally substituted by one or more substituents
independently selected from halo, nitro, cyano, trifluoromethyl, trifluoromethyloxy and C;.
salkyl;

20 or R! and R® together form a carbocyclic or saturated heterocyclic 3- to 6-membered ring;
wherein R® and R* are independently hydrogen, C;.galkyl, Cs ¢cycloalkyl, Csscycloalkenyl,
heterocyclyl, aryl or heteroaryl;
whereinnis Qor 1;
whereinmis O or 1;

25 wherein D is hydrogen, C;4alkyl, Cs¢cycloalkyl or fluoro;
wherein X is —(CR9R10)t—Q—(CR”R12)u—- where t and u are independently O or 1 with the
proviso that t and u cannot both be 0;
wherein Q is O, S, SO or SO;;

R, R!® RMand R™ are independently selected from hydrogen, Cy.4alkyl and Cs.¢cycloalkyl;

30 wherein B is a group selected from aryl, heteroaryl, heterocyclyl, Cs.ijocycloalkyl and Cs.
scycloalkenyl where each group is optionally substituted by one or more groups independently

selected from nitro, trifluoromethyl, trifluoromethyloxy, halo, Cj.4alkyl (optionally substituted



selected fromnitro, trifluoromethyl, trifluoronethyloxy, halo, Cl_4alkyl
(optionally substituted WO 2004/ 006925 PCT/ GB2003/ 002959 -5 by one or nore
R13), C2.wealzkewmpb925C2. 4al kynyl, C3_6cycl oal kyl (opti onalPlCy/GR2beG02eed by
one or nore R13), heterocycloal kyl, heteroaryl, -OR13, cyano, NR13R14,

- CONR13R14, - NR1I6COR13, -SO02NR13R14, -NR16SO2R13, -SR13, -SORT and - SO2R7;
R7 is Cl _6alkyl or C3 _6cycloal kyl 5 R13%and R14 are independently hydrogen,

Cl. 6al kyl or C3_60yq%)oal kyl; or RL3 and R14 togye)lt her with the nitrogen to
whi ch t Heyoneras magre R De@z-fadkemyh Chetllsymidyed dorclaalky (optigrafhs spRsdtuisdby ofg 0t

referred e di nent of e inventi ; I$p 186 l4eC - CONR15CH d
"ty o crpRAEHTERL Shal I PRI 00 dd e sk Bnl e S CErocH an
sel ect edvRFeICL 60 )l TR €216R kAN, ~SRBabBRAYA -§B,Rgycl oal kyl, C5_

7cycl oal kenyl, aryl and heteroaryl where the group is optionally
subst i t UR%eid (hysallspieord?s qaprlealkgubst i t uent s i ndependent |y sel ected from hal o,

itro, CRrifl thyl, .15 trifl th " CL_4al kyl ,
rClllz_zfgl ?(g%f;lg‘,gd&I%SP%%EH%Eﬁ@%?%QWﬁ)FﬁE%gt%if"@%if?al)%ﬂsubst?t u%/ed by one or

more RL 7(%r’Rlara§SQllj gg‘?@g&ﬁ&%ﬁy thRUREbdeh b G5l ihey SreQitadHRUE0MR] £ heteftRY SRty |

(optionally uted by one or nore R17), heterocyclyl,

Cl_A4al koxyeatbeamying. - OR5, - SR2, -SOR2, - SO02R2, -COR2, -(C02R5, - CONRSRG,
NRL6COR5, - SO2NR5R6 and NRL6SO2R2; R16 is hydrogen or Cl 3al kyl; 20 R17 is
selected fromhalo, nitro, cyano, trifluoronethyl, trifluoronethoxy,

d _6al kyl , ; eldhayys R2 is group selected from
Cl 6alky1l, g%@c@%?égﬂae?%wm@gg%oal kenyl, heterocycloal kyl, aryl,
het er aar Zls sebscwdGlord alOONR A6OH deit-aN(@AT)EIHCL,. 4al kyl where the group is

opti onallg/s_substitut ed by one or nore halo; 25 R5 is hydrogen or a group
sel ect edRf Ao hydrogs@edytsalkgB 6cycl oal kyl, C5_7cycl oal | cenyl

het | gal kyl | 4 |
where t B Gutipee B Kot RhRFAA N cRbE cHBNHY. ERCIREHE ARG REs. oY
hydr ogen,cy&ibalkahiydrybandGRicdesl wiadrk He; group RopaonhlRGubstifetetdy one bhmohe

nitrogen to which they are attached forma heterocyclic 4- to 7- 30
menber edsubstigentymdzpearieotp seiectetirpmbptn 91ttH syany. trifluoromethyl,

15 trifluoromethyloxy, Cy.salkyl, C;.4alkenyl, C4alkynyl, Csscycloalkyl (optionally substituted
by one or more R'), aryl (optionally substituted by one or more R, heteroaryl (optionally
substituted by one or more R”), heterocyclyl, Cy.4alkoxycarbonyl, —OR’ , -SR?, —SOR?, -
SO,R% —COR?, ~CO;R®, -CONR’R®, -NR'®COR®, ~SO,NR’R® and -NR'’SO,R?;

R is hydrogen or Cj.salkyl;

20 R is selected from halo, nitro, cyano, trifluoromethyl, trifluoromethoxy, Cy.galkyl, Cs.
scycloalkyl and C;.galkoxy;

R? is group selected from Cq.galkyl, Csscycloalkyl, Cs.scycloalkenyl, heterocycloalkyl, aryl,
heteroaryl, arylC; 4alkyl and heteroarylCy.4alkyl where the group is optionally substituted by
one or more halo;

25 R’ is hydrogen or a group selected from Cy.galkyl, Cs.¢cycloalkyl, Cs.scycloalkenyl,
heterocycloalkyl, aryl, heteroaryl, arylCy.4alkyl and heteroarylCy4alkyl where the group is
optionally substituted by one or more halo;

R%is hydrogen, Ci.¢alkyl or Cs.¢cycloalkyl;
or R® and R® together with the nitrogen to which they are attached form a heterocyclic 4~ to 7-

30 membered ring;



-6 R8 is hydrogen or a group selected fromd _6al kyl, C3_7cycl oal kyl and
C5_, 7cycl oal kenyl where the group is optionally substituted by one or nore
substi t uewOD0depsndent |y sel ected from hal o, nitro, ®ganER2003/002959
trifluoromethyl, trifluoronmethyloxy and Cl_4al kyl; R3 and R4 are both
hydrogen; 5 nisOorl; msOorl;, Dis h 6d_r ogen, Cl_4al kyl, C3_6cycl oal kyl or
fluoro; Xis -(CROR10)r-Q (CR1L1R12),,where t and u are independently 0 or 1
with the proviso that t and u cannot both be 0; 10 Qis O, SO or S02;
RO, R10,R°m hydrdgeriar sgreup prieqsechiemGrysaliyd, g@ﬂ%?cfaﬂ%)’iﬁﬁ@@ﬁ—wé]r‘?%k@ig %1 and
C3_6cycl pal kyl ; I S.a. qr | ect . I ycl yl,
G tosydiogkpis cmpnans wi Bl R Hrt FBeBk s SREHERRRHY 1o LB RoRE
Substi t yl,6d nlte, Q%o?friﬂﬂb&&n&hﬁll,lﬁﬁlddﬁdﬁﬂﬁyldﬁylmhd’Cﬁﬁﬂﬁdi ed from nitro,
trifluoronethyl,”trifluoronethyloxy, halo, Cl.4alkyl (optionally
subst i t (R%exhdR’ apmbotbhyd®gamr e R13), C2_4al kenyl, C2_4al kynyl ,
C3_6cycl oal kyl. (optionally substituted by one or nore R13),
hetero‘cyblls(ga‘%léivl, heteroaryl, aryl, -OR 13, cyan, -NR13 R 14, -CONK13 R 14,
- NR16 Cﬂ?is]@or - SO2NR13R14, -NR16SO2R13, -SR13, -SORT and -SQ2R7; R7 is

kyl “or C%’_

Cl1_6al 6cycl oal kyl R13 and R14 are independently hydrogen,
Cl. 6al kyb iohy@Edgér Yaldkyk ¢hscyebatkyl ®ificapid R14 t ogether with the nitrogen

to which_ they aJg,at ed,;borma heterocyclic 4 t -epher ed

Anot her %3peteR O)ﬂﬁi‘%&g/gﬁt)i“‘oﬁ’ P %gg afomgg%@ﬁl}f A é’f o ﬁr{iﬁ gm? Jf?g%ast t
her ei ”abé?l‘é% agﬁ{)g%ggbﬁb. to a pharmaceutically acceptable salt thereof. It
is to be undérstood that, insofar as certain of the conpounds of fornula

(1) dediQedo, 855@bo8O,ymy exist in optically active or racenic forms by
Vi1 ue ol QUF 3, ASUIEL L CRBOR O SHLDILE, BYRTSg R IARLI O
i bt D R B be. car 1 ed
out by syradesch groes niptieasilyodubsiigrdiby onbenietre growpd indipendent]yrsetastedgram f or
Feco! ut i miookTlioramaTlcRBRmEYPAArY: A RBTETRERTBHGIT BRATCY may
e SV IABURR B 0S5 ST, RIS g MeR b i o
R13), heterocycloalkyl, heteroaryl, aryl, —OR13, cyano, -NRBRM, —CONRBRM, ~NR¥*COR"? ,
_SO,NRR™, -NR'°SO,R", -SR", -SOR” and ~SO.R’;
R’ is C1.6alkyl or Cs.¢cycloalkyl
R® and R are independently hydrogen, Cy.¢alkyl or Csscycloalkyl; ‘
20 orRY and R™ together with the nitrogen to which they are attached form a heterocyclic 4 to
7-membered ring.
Another aspect of the invention relates to compounds of formula (1) as hereinabove
defined or to a pharmaceutically acceptable salt thereof.
It is to be understood that, insofar as certain of the compounds of formula (1) defined
25 above may exist in optically active or racemic forms by virtue of one or more asymmetric
carbon or sulphur atoms, the invention includes in its definition any such optically active or
racemic form which possesses metalloproteinases inhibition activity and in particular T ACE
inhibition activity. The éynthesis of optically active forms may be carried out by standard
techniques of organic chemistry well known in the art, for example by synthesis from optically
30 active starting materials or by resolution of a racemic form. Similarly, the above-mentioned

activity may be evaluated using the standard laboratory techniques referred to hereinafter.



-7 Conmpounds of formula (1) are therefore provided as enantioners,

di astereoners, geonetric isoners and atropisoners. Wthin the present

i nvent i orwDt2004g00625be under st ood t hat a conpound of for ROT&GR20)3/00958 sal t
t hereof may exhibit the phenonenon of tautonerismand that the fornmul ae
drawings 5 within this specification capyrepresent only one of the possible
tautoneric forns. It is to be wunderstood that the invention enconpasses

any taut i whi as jretal | opratei nases inhibition activity and
in parti 8%1%'; r"%‘ﬂiﬁ.\%@%"ﬁ‘ﬂ}lﬁﬂér i ﬂ%ﬁf?@ffi H’gv’giﬁ a5 enanEPMETs, HastPieReEy SFRIRTIG t o
any one tisusheseid &rdpdomdsd.i | ised within the fornul ae draw ngs. The formul ae
drawings within this specification can represent only one of the possible

t aut omeri ¢ f orWihiaribe preséns inventien it iOtothedmdetsomd thdtatcottpeusdetfokinaBt(l por a
enconpass al | .possible tautoneric forns of the conmpounds _drawn not just
t hose forsgjg oL Enqytexﬁ%t th%@ Co8EEPD PgtaPB’néq%W Hddpi thaforpulaedaawings ¢ | s

al so 1 G RAtHNIR Fee@talittttanG8hitnd ofTTAL YRR S&fssif) rt%ﬁ{pﬁex(i&}oﬁ@dltslgkc} ﬁ% }

thereof can exist in solvated as well as unsolvate Oorns such as,
exanpl e, uhgestabéthat dremaventioniescdmpadsges anp tanarhatdfoiharhitiBas mateNéproRinases
enconpasses, .al |l such salvated forns which have 15 netall oprotei nases

i nhi bi t | SHIEPR gty in pastigplar CACK, infrikétion aehivisy encbis neé iq e limpited mefedy tl so

to be un i: ( may .exhi bi. t

pol yrmor i oon Aol 6 LalihaSAMRE U Rnilnal S (The B ER heViasc
possess withirathiogpecifieatiasas tpbidit dnl9naof theéipoysiele daitdmeas tirelhad it T&Fbe
inhibition activity. The present invention relates to the conpounds of
formuld pagersieod, g}agmq@gf%gréat@@fepmasg@ aflpapeible tawomerie Frrmsaif the commosods

Salts fo Me j . 0sSitiQ will be rmaceuti cal |
acce;t ab%@%tﬁﬁaﬁ%s%&}gﬁ {tglggrgeye% SSHULE Y h‘?%g’iaﬁ@%@%ﬁ%w on of %/he
conpounds of ftds alsb @ bd hndeadodd @bt cepBay dRGRMHSEH foymaa ¢ EPIRARLRs BRteoB can

Phar maceut cal lé acceptabl e salts of the invention may, for exanple,
i ncl ude geSdnaabirtcdsn el as smeglvatpd forme wpehuasd orekamplenydrated foras. It is to be

e P NS MR A e AN 2 2>

Such aci on salts 1nc Behl ori de,

hydr ohsoffieti#lopratdindsel mhitonadtBaYand M patians: BACESnkiSiBRGMtyn Phosphori ¢
and sul phuric_acid. In addition where the conpounds of formila (1) are

sufficiently Hdsalsetobapnderdeas thaiwertsial companudsxfdophas (1)imay exdébibut are not
limted n.al kal i |. salt for exanple sodi.um or potassium an

al kal i neb@z?lsfphﬁser?’aqndsfgﬁtﬁ? Zyeniion sirmpags ﬁlrﬁuﬁg MR YEEPR RSB or gani ¢

ani ne safretal8pro&in AEAMBLSSH ARivity bAlid\Sard ' HIY R Ayl ) anine. The
conpounds c?f ror mula (1) rlray al‘,s%a?)d(g\r1 pr ov‘?ud%%llggﬁi%ﬁmwl\?g)%%%l ysabl e
esters. An i Bhepreseriytieotigsmidies te theconyiouads ofponnld (0f asf lersinbetone defined

cont a|25| : ngwgl?gsbt%xt e Ss)a{lts r%Medrer:c())t).( ySalts for use in pharmaceutical compositions will be

pharmaceutically acceptable salts, but other salts may be useful in the production of the
compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically
acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such
25 salts. Such acid addition salts include but are not limited to hydrochloride, hydrobromide,
citrate and maleate salts and salts formed with phosphoric and sulphuric acid. In addition
where the compounds of formula (1) are sufficiently acidic, salts are base salts and examples
include but are not limited to, an alkali metal salt for example sodium or potassium, an
alkaline earth metal salt for example calcium or magnesium, or organic amine salt for
30 example triethylamine or tris-(2-hydroxyethyl)amine.
"The compounds of formula (1) may also be provided as in vivo hydrolysable esters.

An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or hydroxy



WO 2004/ 006925 PCT/ GB2003/ 002959 -8 group is, for exanple a

phar maceutical ly acceptable ester which is cleaved in the human or ani mal
body to pwoduewnosdzé parent acid or al cohol. Such estersPcarcGBreodmesmi fi ed
by admnistering, for exanple, intravenously to a test animal, the
conpound under test and subsequently egam ning the test aninmal's body
fluid. 5 Suitable pharnmaceutically acceptable esters for carboxy include
Cl_6al koxymet hyl esters for exanpl e nmet hoxynet hyl, Cl_6al kanoyl oxynet hyl
esters fgfpum@ai{ﬁﬂeéamplwwpwﬁ@alwcwmmlﬁastq:wﬁ/lclwtcéeay,ed in the’human or

C3. 8cycl oal k rbonyl oxyCl 6al kyl ters Jfor aml . .
T evel onSRpADEI AR prato Sl g aiior BRAFED ShOERTHATRA B ideniifieddY o xanm o
5- net hy| admidiseHridg OfoR Bx AnpleYintaidhslisly 88l sl afilak eheysoRifRany uodsteédyhd est er s

for exanple 10 | -nethoxycarbonyl oxyethyl and may be formed at any carboxy
group i nsubkrsjuenitpeiandgingfthe teki animphebadydiid.Sui t abl e

Clan %s. phooiibE aEpeRe BrdiE ST ritier il CorBRRukeffShng®

a- acy! oxyadrk¥dr eRiBleSmaRGk yridth Al €0 0QNBABRARM SR refordxalmpll t of the in
vivo hydrolysis of the est'er breakdown to give 15 the parent hydroxy

gr oup/ s. piExlaplokpsethil, phtheliddreptatsk (b seycloalkoxyoachanitoxyCetadkyl estetsdiy examaple

2, 2-di hy| i | WA | ecti f in-vi h | bl t
Form ng. BERTESleabonyik s Ko reauReaRa orsar Sudlilbr e formyl o o
acetyl ; ?-ﬁ{b%@g.ggsﬁ%%péh@c@ﬁ n thzg :aﬁ& G.%ﬂk&@c%@ﬁﬁ& AR RBRTYE a&%{ep\ré,

d -1 oal koxyc yl (to give gl car bonat'e esters}S, for exanpl
et hoxye at-o@thydxycatber{yGixyé)al kyd may bafoyed ahahyNsaflshixy (g8iupiingh& yémpounde bhyl ) - N

20 (C1-4)al kyl carbanmoyl (to give carbamates); di-(Cl-4)alkylam noacetyl and
car boxya@8ti§Ventiopy anpl es of ring substituents on phenyl acetyl and benzoyl

i ncl ude am no : ] 1 : : :

- ((CL- 2 RSy B phakEhceuita1R LA AMIPETESI BBy include inoggenic estrs such,
ring nitgsqieeptatodets dnludihbeherdmitici oyeli@estdty) dnd d-BeylSkyalkyl étheg@ailt i on

of the benzo ri ng. Qther interesting in vivo hydrolysable esters.
i ncl ude, reia@rcf enaynds wiisteopapsalt of fhe pivolydedysis ofthe sbtar mealidowinde ggseanpl e,

b | -(d-4 Kyl l). i tabl bsti t. h |
o such ebarat P boThsr SRk of tac e e o RgE p GG na® P
P Der i 10l OOkl G )8, Ky B SBE 5t on

the generic ter i ncl udes both straight-chai'n an ranched- chai n
al kyl groupgdrokipinelsle G ehakamyt ot exaimpth formyla beetylkpdnzgylo phenybwetyl;as

"propyl"™ .30 are specific for th trai ght chain versi only and
refer enc%‘é’s?t&tqdﬁ’ﬁpg?ygﬁ pkﬂﬁné’j‘?_&ﬁté(ﬁ ggﬁ_@ﬁ%‘é@%@fmﬂ R@Lﬁ%e é%%ﬁaﬂg%@@reﬂ%%&r are
speci fi Ce;ﬂcaﬁ{plé aﬁoﬂcﬁfmﬁﬁg dﬁ(@'—ﬂalkﬁﬁéb%oﬁ%ﬁ-N—ECRI(C?%)?aﬂBJlﬁrﬁnoethyl)-N-

20 (Cy-s)alkylcarbamoyl (to give carbamates); di-(C;-4)alkylaminoacetyl and carboxyacetyl.

Examples of ring substituents on phenylacetyl and benzoyl include aminomethyl, (C;.
g)alkylaminomethyl and di-((C;-4)alkyl)aminomethyl, and morpholino or piperazino linked
from a ring nitrogen atom via a methylene linking group to the 3- or 4- position of the benzoyl
ring. Other interesting in vivo hydrolysable esters include, for example, RAC(O)O(CI_G)alkyl-
25 CO-, wherein R* is for example, benzyloxy-(Ci-4)alkyl, or phenyl). Suitable substituents on a
phenyl group in such esters include, for example, 4-(C;-4)piperazino-(Ci-4)alkyl, piperazino-
(C1-4)alkyl and morpholino-(C;-4)alkyl.
In this specification the generic term “alkyl” includes both straight-chain and
branched-chain alkyl groups. However references to individual alkyl groups such as “propyl”
30 are specific for the straight chain version only and references to individual branched-chain
alkyl groups such as tert-butyl are specific for the branched chain version only. For example,

“Cy.3alkyl” includes methyl, ethyl, propyl and isopropyl, examples of “Cy.4alkyl” include the



"Cl_3al kyl " includes nethyl, ethyl, propyl and isopropyl, exanples of

"C _4al kyl" include the WO 2004/ 006925 PCT/ GB2003/ 002959 -9 exanpl es of

" Cl. 3al kywo,20bumog925and tent - butyl and exanpl es of "Cl_6&ChydB2003mwkesde t he

exanpl es of "Cl. 4al kyl "and additionally pentyl, 2,3-dinethyl propyl,

3-net hyl butyl and hexyl. Exanples of "£1 20al kyl" include the exanples of

"d _6al kyl" and other straight-chain and branched chain al kyl groups. An

anal ogous convention a$plies to other generic terns, for 5 exanple
v xﬁﬁﬂé%

" 02_4a: Eéhlyllples pﬁ‘é@}ﬂ?@@’ b andyfertbutyfad examplse 4§ Cragdbky €of
"C2_6 " the ex "2 " i 1
1 bt angrpies gf 28 R BABTRAG ety ¥ iR OB SPleBIBU AR, |

1- pent erpfampsE O Rl kyBnidc ki ereaithnpleboa D] @k y0T and' Berdatalghnyhdin and| udes

et hynyl, 1-propynyl and 2-propynyl and exanples of "C2_ 6al kynyl"i ncl ude
t he  exarbpinsbedehaicalkybgneyps | An anplogoyd ConveAEPR 9prdicp iR Ghgr generis EFSHPr and 1-

cycl oDty Crurg] i Tt AR 1SR EL pid SRy B R ot s

" C3_6cychaghdipk exAffleddlit] anadhily a6Y ddhenilly! 1-butdhig, Z-Bﬁﬂéhi}l@bﬂ&ﬁ?’lg boal kyl "
i ncludes "C3_7cycloal kyl™ and additionally cyclooctyl, cyclonony and
cycl odeayéthylbtt-2-cleyled-owplryloatt legiyl, I-perdenybiopgnieriyt andd-heseryli Bxangples of

10- menbeyed ri taining .1 2 h t | ect ed fr, it ,
sul phur Sl FeUEs Bhit PR YRR SE BN SRR E e B8 oxi di sed o
the N-oxifle, in5uax t}fé%;ﬁkngléis G@:@%%/ﬂ%%i”@pﬁh&iﬁbﬁalﬁy BRGAYC igenSnyiGnd 1-

7-menbered’ri ng containin 2 doubl e bonds. Exanples are
cycl openmhethylbe@dyytcl ohexenyl . 20 The term "hal 0" refers to fluoro,

chloro, bronp_and igdo. es of "Cl_4all coxy” include hoxy, ethoxy,
propoxy and i%?@bo&yﬁcygé%ﬁ Ilg%luéﬂs cYEIPPIORY) GYSIoPYt C?ng%pegﬁ’ia% anpl es of
" Cl_Aal he: 1 ATRAM @03 % MRS “Clec GUIBNLPP AR@ %Y diBBRI R ¥IoRDyL.
Exanpl e?%]%hq@;zg?%%y?f odn%/ i ngl@gdse n%@tCﬁoxylég[r bonyl ,1 et hoxyca?%}ényl ,
pr opoxy CEtehery ICanclydlsdipyl b prindearGorytloalk s akst adgitiesallyf cyckoytyl, caelengiyény|
and napht hyl . Exanples of "aryl Cl_4allcyl" are -benzyl, phenylethyl,

napht hquﬂflétcbiflpd%?ﬂh napht hyl ethyl . "Heteroaryl" is nonocyclic or bicyclic

aryl # ng co n&fek&b%&%%%éﬁrﬁ ’ I;S%] %hﬁ'&yaicoﬁ?ur%ad ‘éh\-,\}]ocfb-némbgred%ir%rcoﬂtafﬂiﬁ%‘la 3} 0 gg

are chosen fromni ur-or oxygen where a ring nitrogen

be oxi diBederokoanpkiesteaifropehitogat, whlpateandyxyget wheminderng yitrogeuomsodphay | |
cinnolyl, pyrimdinyl

may be oxidised to the N-oxide or S-oxide(s).
“Cs.qcycloalkenyl” is a monocyclic 5 to 7-membered ring containing 1, 2 or 3 double
bonds. Examples are cyclopentenyl and cyclohexenyl.
20 The term “halo” refers to fluoro, chloro, bromo and iodo.
Examples of “Cj.4alkoxy” include methoxy, ethoxy, propoxy and isopropoxy.
Examples of “Cy.salkoxy” include the examples of “C;.4alkoxy” and additionally pentyloxy,
1-ethylpropoxy and hexyloxy. Examples of “Cj.4alkoxycarbonyl” include methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl and isopropoxycarbonyl .
25 Examples of “aryl” are phenyl and naphthyl.
Examples of “arylCi.salkyl” are benzyl, phenylethyl, naphthylmethyl and
naphthylethyl.
“Heteroaryl” is monocyclic or bicyclic aryl ring containing 5 to 10 ring atoms of which
1, 2, 3 or 4 ring atoms are chosen from nitrogen, sulphur or oxygen where a ring nitrogen may
30 be oxidised. Examples of heteroaryl are pyridyl, imidazolyl, quinolinyl, cinnolyl, pyrimidinyl,
thienyl, pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl and pyrazinyl. Preferably
heteroaryl is pyridyl, imidazolyl, quinolinyl, pyrimidinyl, thienyl, pyrazolyl, thiazolyl,



thienyl, pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl and
pyrazinyl. Preferably heteroaryl is pyridyl, imdazolyl, quinolinyl,

pyri m di ryD,20e4m0e92§! , pyrazol yl, thiazolyl, WO 2004/ 00692%/GB2003/002959

PCT/ GB2003/ 002959 -10 oxazolyl and isoxazolyl. Heteroaryl is in particular
pyridyl, imdazolyl, quinolinyl and pxﬂjnidinyl. Exanpl es of
"heteroaryl C1 _4al kyl" are pyridyl methyl," pyridylethyl, pyrimdinylethyl,
pyri m di nyl propyl, quinolinylpropyl and oxazolylnmethyl. 5 "Heterocyclyl" is
a sat ur a@%agolypand isaxazplyd aHgleneasy] ivin praderlarnyridyl, imvslaadyl Hri@obpylsndycl i ¢
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fromnit %ﬂﬂﬁq, ‘sul phur or oxygen, which may, unless otherw se specified,

be carbon or Bidhleesf Hiettk&Gy1C, WMIRYIC afe Pridlideth @l SytRlyttiyl Opfringiaatylethde

replaced by a -C(Q-; arin nltrogen or sul phur atom may be optionally
oxi di sedpyronidowipropd, qeinodinydpropyl 8nevwixerolgmethohd a - NH group may be 10

tionall tituted,b tyl, f | hy! | . Exanpl d
ol tabre var uddgptidd e it meBRleun ey Y nsdlupd monoss T Bies2he
N-acet y| phPedrtalhinyl4 to N2y bPOWRiIRh 102 Wén 4 RhPHORR 1aRY Ehosdh frbRAIHBEdRET azi nyl ,

N-nesyl pi perazi nyl, honopi perazinyl, azetidinyl, oxetanyl, norpholinyl,
t et r ahy dsudplswgu pxgennyhich medy; wilpsirasoprivirelspeificd, iba datbion i pitypgemkigked,

O R o o YR T S TBEY ik SR P 0
3, 4-di- hydlb Ore B a9 oxidided 16 FrhARY N-gLHE 8BNS @x¥de(s); and a - b

2, 2-di nmet th ??3- di g)?oll ar?— 2-yl angI 3,14- di negihfl(sg’n%néliaox%egrﬁ%% r'nay ©

Het er ac yaptionally sustitntesl byi avgtyl,domhy] methgl dr, m&ybr Edamplagandeduitable salves bt
ni t rogen, axqen %ﬁg suLghur. "Heterocycljc 5 to 7-nenbered” rings. are

) e i 7

pyrrol i dﬁﬁ% BRog¥s LY d iR pipeifingy AAcatylpiperiimp gV pesthdpiRgdingle ppsTaREWh N ny| |
t hi i . i . i . 1: Het I
7- member ogrppeariny HIRKE AR A0, KRBy, (AU, GBRYERbR, .
and addi tetralnalrdiyocuisdlingl, mattahydiSghinohb @ dinbelieil qoyalyi,clildydre 2 B-preabér ed” ri ngs
are oxiranyl, aziridinyl, thiirane, = azetidinyl, oxetanyl, thietanyl
tetr ahydﬁtx@wd&fym%Qr%\{@memsﬂ;}b’é‘,-dwé?l@aﬂwafiés‘h%/@mxlerteét%hwwbPrfzfm?d/r anyl ,
tetrah i . I . S . .
A R R R e o D RS o
" car bocy#id 34 -JithehPlen@idebearylring is a saturated, partially saturated or
unsaturated ring containing 3 to 6 ri ng carbon atons. Exanpl es include

y

cycl opropyl , Hgierasyeliomings aggungirontajning &y pohangs owayelected aitiggen pixygand
cyc! opent il MIEKE,ARIY B7hehbbRh: KHEDkS 98 RS HRehaRR pRAl ™" &
homopiperidinyl, homopiperazinyl, thiomorpholinyl , thiopyranyl and morpholinyl.
20 “Heterocyclic 4 to 7-membered” rings include the examples of “heterocyclic 5 to 7-
membered” and additionally azetidinyl.

“Saturated heterocyclic 3 to 7-membered” rings are oxiranyl, aziridinyl, thiirane,
azetidinyl, oxetanyl, thietanyl, tetrahydrothienyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydro-
2H-pyranyl, tetrahydro-2H-thiopyranyl and piperidinyl and a ring nitrogen may be substituted

25 by a group selected from formyl, acetyl and mesyl.

A “carbocyclic 3 to 6-membered” ring is a saturated, partially saturated or unsaturated
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

30 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.



30 to be understood that this definition includes all substituents being
chosen fromone of the specified groups or the substituents being chosen
fromtwo WO 2nevmenss t he specified groups. WO 2004/ 00692 CPCH26B2028» 002959
-11 Preferably "one or nore" neans "1, 2 or 3" and this is particularly the
case when the group or substituent is Eal 0. "One or nore" may al so neans
"1 or 2". Conpounds of the present mv& tion have been occasi onaIIy been
named with the aid of conputer software (ACD/ Name version 5.09)
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Such val ues us wher e, a riate. »any of the definitions,
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of the presentohimal bpﬁetp?é‘s@ﬁ‘t lh%rﬁbﬁwﬂ@stsea RORMANG bedn de@nieniah (hk)aids 10

depi cted above wherein Zis - SOH. In another aspect of the invention Z
is - N @ﬂ):ﬁ]ﬂ@ltetsnfme:ﬁAﬁBiNamﬁVBﬂswmﬁ%ntl on R15 is hydrogen, nethyl,

ethyl or isopropyl. In another aspect R15 is hydrogen or isopropyl. In a
furthet aspect R15 is hydrogen. - In one aspect of the invention Rl is

hydrogen or RT ROMCRE 6K, X &¥d BLze BAoK¥RY.! Such values
C3_7cycl oal k?jlrgfe%aygl%fgﬁfkeny , a?{? and heteroaryl where the group is

opt i onalthyy besusad twHettt brdpriavnwith anyrof the defisition elims prefebaditients dpfined ect ed
fromhal o, nitro, cyano, trifluoronethyl, Cl1 4alkyl, aryl (optionally
subst i tdle&!nWOIRP?PefeH@ifféF oaryl (optional I y substituted by R17),

d - 4al koxycar SR o mpaRd R t&diia (1
NRL6COR5. | n Igg’ggﬁep“%ﬁg%ﬁ%ﬁm %qe&% PR M R TTS R
aryl, 1 efepicRas shoventerih ZM@NRIMS[H :Imﬁtlmxl abpecaofythe arveheoreZosryl wherein

any Rl gro is optionally substituted by one or nore substituents
i ndepen IE)}Z H@| ected fromhal o, cyano, nitro, Cl_4al koxy, Cl_4al kyl,

trifl t hyl dt
s oun oo ot o RRARAR i ey A3 g ot o
i sobut ylasp&l Ry MEIhydfoseh @pfs@pﬁ()byl qu@lf&bh&r)alspect RYdk bpdogat. , Cycl 0hexy|

phenyl, napht hyl, "pyridyl, thienyl, imdinyl, quinolin th| I
oxazol yI i sodapoe 9$pe01pcyirthq UIV?IlUQm]&I is%wé@gm of a gHeuP selested éP y? é(

t II bstit t t ted
P om 1 etk mtons soeloRliob s SieienIE A B0 BfbloH ] ov?%éﬁﬁﬁﬁ%?gﬁ’ﬁ@ I?I‘Pf? Y hy F
phenyl (QBLkaRablons 8P siord siRdtubNts httleperlentD} sdedtéy/frdm HaW, inftid] lcyaﬂo
(optionally substituted by halo or Cl 4al ky z gl 4al koxycar bonyl, -ORS,

-SR2, - SERRpromeBGRRR; 4allghreyl (optmaBy aﬂlﬁﬁtm % hefaoadopemallypect R1 is
sel ected uﬁast?tere %dr qg) rCI"I4&111{0}(ycarbonyl -—ORS —SR2 SOR2 —SO;;R2 —COR2 —C02R5 and —
NR'SCOR’. Tn another aspect R” is Cyqalkyl, Cy4alkynyl, Cs.scycloalkyl, aryl, heteroaryl and
20 Ci.qalkyl substituted by aryl or heteroaryl wherein any R! group is optionally substituted by
one or more substituents independently selected from halo, cyano, nitro, Ci.4alkoxy, C1_4a1I<y1,
trifluoromethyl and trifluoromethoxy. In another aspect R' is hydrogen or a group selected
from methyl, ethyl, propyl, isopropyl, zert-butyl, isobutyl, ethynyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, phenyl, naphthyl, pyridyl, thienyl, pyrimidinyl, quinolinyl, thiazolyl,
25 oxazolyl, isoxazolyl, pyrazolyl and imidazolyl where the group is optionally substituted by
one or more substituents independently selected from fluoro, chloro, bromo, nitro, cyano,
trifluoromethyl, methyl, ethyl, phenyl (optionally substituted by halo or C;_4alkyl), pyrimidinyl
(optionally substituted by halo or C;.4alkyl), Cy.4alkoxycarbonyl, -ORS, —SRZ, —SORZ, -
SO,R?, —COR?, —CO,R’® and -NR!COR’. In another aspect R! is selected from hydrogen,
30 methyl, ethyl, propyl, isopropyl, ferz-butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, benzyloxymethyl, phenyl, benzyl, phenylethyl, phenylpropyl, (5-fluoropyrimidin-
2-yDethyl, (5-fluoropyrimidin-2-yl)propyl, pyrimindin-2-ylethyl, pyrimidin-2-ylpropyl,



30 nethyl, ethyl, propyl, isopropyl, tert-butyl, isobutyl, cyclopropyl,
cycl obutyl, cyclopentyl, cyclohexyl, benzyl oxynethyl, phenyl, benzyl,
phenyl et WD, 20pt@ns25pr opyl , (5-fl uoropyrim din- 2-yl) et hpCT/GB2003/002959
(5-fluoropyrimdin-2-yl)propyl, pyrimndin-2-ylethyl, pyrimdin-2-ylpropyl,
WD 2004/ 006925 PCT/ GB2003/ 002959 -12 npagpht h-2-yl, naphth-1-yl,
3,4-dich|oropheny| 4- chlorophenyl bi phenyl yl, 3-nitrophenyl, 2-

5 br omopRRS rh%%%ﬂh%&% %Wm@y{&qeﬁph@@ﬁ Bl @rfiq%?yém%y'
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2- cyanop eny 2 5 brionot |en-5-y ,
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met hyl 'n anot her "aspect Rl is meth or ethyl. In another
as pect oﬁs;iebeRﬁ mm]hylmsolﬁﬂtﬁ cy:ldwdpﬂgafnlopbmybmberaé pf’eﬂtlor@t)hQHYé Z-nvention R17

ot hyl - FiRgBRy et Core ARGt antirers- e Rhupe P Tl one.
o5l by IR BRI Ry 51 PRSP o Bl Sty ageptaiyond
anot her aspaGén, B2 it phenyl r40ﬁhlp)r01ﬂ&h§2k; Bqnynﬁnmmmnpmgﬂ 3gbrompt-4 amobmyw dher e
the grz(())u%ifllusorgn%tlh(})llq)%lerlly ]_:?y%%s’at-g/i[ lrjée%‘t(ljyl b1ml azoi)4 yl, pyrazol-3-yl and (V-
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In one aspect of the invention R is hydrogen, methyl or ethyl. In another aspect R'®
is methyl or ethyl. In another aspect of the invention R is hydrogen.
In one aspect of the invention R' is halo or Ciaalkyl. In another aspect R is fluoro,
25 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 Cy.galkyl, aryl and arylCy.
salkyl where the group is optionally substituted by halo. In another aspect R’ is a group
selected from methyl, phenyl and benzyl where the group is optionally substituted by chloro.
In one aspect of the invention R? is methyl.

30 In one aspect of the invention R’ is hydrogen or a group selected from Ci.galkyl, aryl
and arylCj.4alkyl where the group is optionally substituted by halo. In another aspect R’is



In one aspect of the invention R2 is nethyl. 30 In one aspect of the
invention R5 is hydrogen or a group selected from Cl_6al kyl, aryl and

aryl C1_4awbago4/oabese the group is optionally substit ut esCiryGEad3002950

anot her aspect R5 is WD 2004/ 006925 PCT/ GB2003/ 002959 -13 hydrogen or a
group sel ected fromnethyl, phenyl and Jpenzyl where the group is optionally
substituted by chloro. In one aspect of™“the invention R6 is hydrogen,

met hyl, ethyl, propyl or isopropyl. In one aspect of the invention R8 is
hydr ogerhydrgeRr a g&wwﬂe,lecpﬂddpm methyl gisppd benzyl wheggibe BETup4s priéanally | s
hydr ogen, a t of the invention R3 is hydrogen, nethyl, ethyl or
phenyl . ﬁuﬁétgﬁ%p%é’rﬁpog pect R3 is hydrogen. In one aspect of the invention
R4 i's hydrogem,ongREpuet of @k Milen@bn RAGMAIdrogden, el ethyl, pERBL br Bépiopylhy dr ogen.
10 I'n one aspect of the invention nis 0. In another aspect nis 1. In one
aspect of t hdnjong@spacoaf theiirveption R” drividregen ampdit eyl prepyl avisapioon. dni s 1.
I n one_aspect of the 'hn ention D is hydrogen, nethyl or fluoro. In another
aspect5 oo° BIPRP&F e} YFPeShe aspect of the invention X is -CROR10-Q,

-Q CRLIR12- oy gn Pofdhe Ivettdd Rizh dh%eﬁ,ﬂﬁét'ﬂ?r e%&%heﬁﬁ. thenbmyent i on X
is -(CH2)-Q, -Q(CH2)- or -(CH2)-Q (yCH -or *(CHVe)-Q . In a further
aspect ofspedt®’iihgdogem X is - (CH2)-O, -O(CH2)-, - (CH2)-O (CH2)- or
-(CHw)-O. | et anot her .aspect X.is - (CH2) - Ln. one aspect of the

i nvention Q ilg‘%‘.e ARECH R Sé‘b"&BPOIbR f%&@%&%‘?‘%{f’ Fthylsorlﬁlepﬁl' jﬂﬁPW P aspect
t is O, E{g{)@{ﬁngh%}gémy is not 0. 20 In one aspect of the invention u is
1. In another aspect"u is O, provided that t is not 0. |In one aspect of

t he i nvent i onlnk@eiaspdey df thg énveatiome i, In dnothenespesipestl. of t he i nventi on R10
i s hydrogen. _In one aap ct of the inventi Oﬁl R11 is_hydrogen. |n one
aspect of t hellidRg@MEchAl REMYERLNYBYIS fern 230G ASHIEE OLEARYEIGPL PHiS i nvent i on
Bis a group : : I al kyl
and C5_7cycl O%ﬁn%%&ﬁét %@E‘éﬁfecé{é%n %ﬁ%ﬁg&?g&éﬁﬁg ﬁgé@ugé? P?t&%é%{}%cxy@oﬁe or
mor e gr diydsodendependent |y sel ected fromnitro, trifluoronmethyl, halo,
1.4allcyl, h roaryl, - n - R14, - R14 - NR16COR13.
|Cn ara].0t ﬁgr , aslg,tiaegl?%?‘)q%g 6%1]119 %3’%?1{101(1: aiS OJCR%%I:—% C%g\II{R;—S or —Clgé‘] lé:i O—Q— 6 3

15 CRMR™-. In another aspect of the invention X is —(CHz)-Q—-, —-Q—(CHa)- or «(CH,)-Q-
(CHy)- or -(CHMe)-Q-. In a further aspect of the invention X is -(CHz)-O-, ~-O—(CH,)—, —
(CH,)-O—~(CH,)- or ~(CHMe)-O-. In yet another aspect X is —(CH,)~O—.

s

In one aspect of the invention Q is O.
In one aspect of the invention t is 1. In another aspect t is 0, provided that u is not 0.

20 In one aspect of the invention u is 1. In another aspect u is 0, provided that t is not 0.

In one aspect of the invention R’ is hydrogen or methyl.
In one aspect of the invention R'®is hydrogen.
In one aspect of the invention R is hydrogen.
In one aspect of the invention Ris hydrogen.

25 In one aspect of the invention B is a group selected from aryl, heteroaryl, heterocyclyl,
Cs.yocycloalkyl and Csscycloalkenyl where each group is optionally substituted by one or
more groups independently selected from nitro, triﬂuorometh}‘ll, halo, C;.salkyl, heteroaryl, —
OR*, cyano, -NRR!* -CONR"R' and —-NR'®COR". In another aspect B is aryl,
heteroaryl or C;.¢cycloalkyl optionally substituted by 1, 2 or 3 groups independently selected

30 from Cj.salkyl, halo, cyano, nitro, Ci.salkoxy and trifluoromethyl. In another aspect B is
phenyl, naphthyl, pyridyl, quinolinyl, isoquinolinyl, thieno[2,3-b]pyridyl, thieno[3,2-b]pyridyl,
1,8-naphthyridinyl, cyclohexyl, 3,4-methylenedioxybenzyl where each group is optionally



het eroaryl or C3_6cycloallcyl optionally substituted by 1, 2 or 3 groups

I ndependently selected 30 from Cl_4al kyl, hal o, cyano, nitro, Cl_4al koxy
and triflworzoeetobzs. | n anot her aspect B is phenyl, napotrhgB2003npedsdyl

qui nol i nyl, isoquinolinyl, thieno[2,3-b]pyridyl, thieno[3,2-b]pyridyl,

1, 8- napht hyri di nyl, cycl ohexyl, 3, 4-nethyl enedi oxybenzyl where each group
Is optionally WO 2004/ 006925 PCT/GBZOO§ 002959 -14 substituted by one or
nore groups independently selected fromnitro, trif]uoromnethyl
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f 1 uor opheny ?, ? or o- 6- met hy IPhenyI phen 2- met hyl phenyl ,
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i R A S S MR St .
a furt h%"roﬁ%?fﬁﬁgl ZBﬂﬁo?oIBHéﬁﬂybb diﬁﬁ&b{auény1 3 M&aﬂ{yazmlmﬂao&mmmﬁyﬂ 2-

4- br omopheny hl or ophenyl, 3-chl or ophenyl, | or oph eny ,

2- f | ur ephleoptienyd 3,4 digblompheny} 4-cllofdphemdatyelohexyl 4-heomippheng
3-met hylc@ae%enyl 4 ?ﬁltorr%kgny?ryhhoro 3-methylphenyl, 4-methylphenyl, 2,4- dlchlorophenyl

2,6-dichlorophenyl, 2.4,6-trimethylphenyl, 3-methylphenyl, 3,4-dimethylphenyl, 4-
methoxyphenyl, 3,5-dimethylphenyl, 4-prop-2-ylphenyl, 3-chloro-4-methylphenyl, 3,4-
methylenedioxybenzyl, 5-fluoro-2-methylpyridinyl, 2,4-dimethylphenyl or 1-

25 methylquinolinyl. In a further aspect, B is phenyl, naphthyl, 2-bromophenyl, 3-bromophenyl,
4-bromophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-
fluorophenyl, 4-fluorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-
trifluoromethylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-isopropylphenyl, 2,4-
dichlorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, 2,5-difluorophenyl, 3,5-

30 difluorophenyl, 2,6-difluorophenyl, 2-chloro-6-fluorophenyl, 2,5-dimethylphenyl, 3,4~
dimethylphenyl, 3,5-dimethylphenyl, 2,4,6-trimethylphenyl, 5-fluoro-2-methylphenyl, 2-
fluoro-3-methylphenyl, 2,6-difluoro-3-methylphenyl, 3-chloro-4-methylphenyl, cyclohexyl,



trifluoromethyl phenyl, 3-nmethoxyphenyl, 4-nmethoxyphenyl, 4-isopropyl phenyl,
2, 4- dichl orophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl,

2, 5-di fl| veoepéweneye2s 3,5 30 di fluorophenyl, 2,6-difl uor opk@rcs2003/002959

2-chl oro- 6-fl uorophenyl, 2,5-di net hyl phenyl, 3,4- dinethyl phenyl,

3, 5-di net hyl phenyl , 2,4,6-trinethy|pheﬁél, 5-fl uoro- 2- net hyl phenyl , 2-

fl uor o- 3- net hyl phenyl, 2, 6-difl uoro-3-nef hyl phenyl ,

3-chl oro- 4- met hyl phenyl , cycl ohexyl, WO 2004/ 006925 PCT/ GB2003/ 002959 -15
pyri d- 2-pprid-Joyk pmdﬁwh pypige4-Hl, Z@dlmem%pm%whm@mewymeolahﬁyl In yeta

g 5 éhh ?réﬁﬁb‘%%ﬁlg%f}é 1¥§ % Q@H Et B%W bx ét hert@pg yﬁm’f f};?noliﬂewp fhARIRRRSHY! -
2, 5-di rr&tg»lydr%-uﬁn&hw ym!la yANEE fiREheA 88R6L B B 2,5-dimctny@hHERY rwﬂzohenyl or 2-

met hyl qui hol i n- 4-yl In one aspect of the invention R7 is Cl_4alkyl. In
anotherIa@bﬂqnnﬁmn¥bﬂnethyl et hyl , propyl or isopropyl. In one aspect of

the invention R13 is h ogen A, 4al ot her pect

methyl> I'n ond 4§ ARt éf%‘ ﬁHeP‘ﬁ%ﬁt fsétﬁ‘ “%XI inwgl?e(gél@?c @fnﬁfg]lkﬁlﬁlhyl I'n
anot her ok iBdove 10 hydrogen or nethyl. In a further aspect R13 and
R14 togéﬁﬁgﬁ i ﬁ er nitrogen to mhlch they are attached forma

het erocyclic lﬁdne aFpeceotiae aveniiomR *As pydrbgem @dCichkyk  bf annohgraspect RE isf
formula (1) wherein; 15 Zis -NNOH)CHO Rl is hydrogen or a group selected

from C118% Klyl 02_6al kynyl , C3_7cycl oal kyl 7cycl oal kenyl, aryl and
het er oar yl mhﬁr gﬁ i o T o
substi tugnt sin tf)' n&g{)lt : glﬂgépg@%%dqghgﬁogéhb&% n4|Ht P' ﬁi&rgﬂger%pe@k ®

trifl uoriodeigey lor nfefhydal kyl , aryl (optionally substl t ut ed by R17),
heteroaryl (o tlonally sub§;|tutgd by R17), 4a|koxycarbony| 20 - OR5,
-SR2, - SOR2, 1?1 ASpRoRR~ anddp W&%ltbﬁ:@@gen ferwhich theydroyiach edret | hyl
or ethyl % R2 is a group selected from Cl1_6al kyl,
aryl (]f gﬁéﬁ“&@%&ﬂ?ﬁ%ere e gr Jup is optionally substituted by hal o;
25 R5 i s hydrogen or a group selected from Cl-6al kyl, aryl and

aryl C1_4al kyl where the roup is optionall substltuted by halo; R6 is
hydr ogen, methprefesgdglpss cgp@@ypultshs 3 1) wherein;

15 Z is -N(OH)CHO; .

R’ is hydrogen or a group selected from C_galkyl, Ca.salkynyl, Cscycloalkyl, Cs.
scycloalkenyl, aryl and heteroaryl where the group is optionally substituted by one or more
substituents independently selected from halo, nitro, cyano, trifluoromethyl, C;.4alkyl, aryl
(optionally substituted by R'7), heteroaryl (optionally substituted by R'"), C4alkoxycarbonyl,

20 -OR®, -SR? ~SOR?, -SO;R? —COR?, ~CO;R’ and -NR'°COR’;

R s hydrogen, methyl or ethyl;

R is halo or Ci4alkyl;

R? is a group selected from Cy.galkyl, aryl and arylC;_4alkyl where the group is
optionally substituted by halo;

25 R’ is hydrogen or a group selected from C.galkyl, aryl and arylC;_qalkyl where the
group is optionally substituted by halo;

R® is hydrogen, methyl, ethyl, propy! or isopropyl;

R® is hydrogen, methyl, ethyl, propyl or isopropyl;

R? is hydrogen;

30 R* is hydrogen;
nis0;

mis 1;



R8 is hydrogen, nethyl, ethyl, propyl or isopropyl; R3 is hydrogen; 30 R4
is hydrogen; nisO; mis 1; WO 2004/006925 PCT/ GB2003/002959 -16- Dis
hydr ogen,woebéwdosees fluoro; Xis -(CH2)-O, -O (CH2)- oPCT(GHIB)3/002¢5CH2) - or
-(CHwe)-0O; Bis a group selected fromaryl, heteroaryl, heterocyclyl,

C3_l ocycl oal kyl and C5_ 7cycl oal kenyl ere each group is optionally
substituted by one or nore groups indepehdently 5 selected fromnitro,
trifluoromethyl, halo, Cl_4alkyl, heteroaryl, -ORl3, cyan, -NR13Rl4, -
CONRL13R14 andP-iniidogmi sietiy? of Buare; 4al kyl ; R13 is hydrogen or Cl_4al kyl ;

and R14 is hydro or, d 4 .1 ref clyass of conpounds
are of formul 7 1—)?8%@5@5;,59—@5%053%@%%30@@@8% eh, methyl, ethyl
or i sopropyl.BRla bfouP%elce@e frof argl, AE@iarE SARGHORIYIT O Sfcldidityi ¥hd Cs.

C2_6al kynyl , C3_7cycloal kyl, C5- 15 7cycl oal kenyl’, aryl and heteroaryl
wher e t heygodiignyil svheps ¢agh grdup is opisanatly seltibyedpieons onmoere greups dndeparedendy

i ndependent | el ected.from hal i 11 o yano, triflyeronethyl ;3.GL 4al kyl,
eyt T Gttty Pl Gt nalby el o SRRy R T at o4
by R17), cEArdatkaxy capeopr?, - ORS, -SR2, -SOR2, -S2ZR2, -COR2, -CO2R5 and
NRL16COR5; R15 |s hydrogen, nethyl, ethyl or isopropyl; 20 R16 is hydrogen;
R17 is halo 0R7'f§13_14@]kb’(yl; R2 is a group selected fromCl_6alkyl, aryl and

aryl Cl. 4al kyl _where the group, is ptionally substituted by halo; R5 is
hydrogen or aRgrdByiegi t(g‘d‘allkﬁ'éﬁ‘flgl_Gal kyl, aryl and arylCl_4al kyl where

Eathﬁyl ?Sp?LBSFRi(;?S ?gag%%ﬂl%_a}kgﬁt ituted by halo; R6 is hydrogen, nethyl,
10
Another preferred class of compounds are of formula (1) wherein:
Z is -CONROH;
R" is hydrogen, methyl, ethyl or isopropyl.
R! is hydrogen or a group selected from Calkyl, Ca.salkynyl, Cs.scycloalkyl, Cs.
15 scycloalkenyl, aryi and heteroaryl where the group is optionally substituted by one or more
substituents independently selected from halo, nitro, cyano, trifluoromethyl, C;_4alkyl, aryl
(optionally substituted by R'7), heteroaryl (optionally substituted by R'7), C;_4alkoxycarbonyl,
~OR’, -SR?, —-SOR?, —SO,R?, -COR?, ~CO,R’ and -NR'°COR?;
RV is hydrogen, methyl, ethyl or isopropyl;
20 R s hydrogen;
R is halo or Cialkyl;
R’isa group selected from Cygalkyl, aryl and arylC,4alkyl where the group is
optionally substituted by halo;
R® is hydrogen or a group selected from Cy.galkyl, aryl and arylC;_salkyl where the
25 group is optionally substituted by halo;
RS is hydrogen, methyl, ethyl, propyl or isopropyl;
R® is hydrogen, methyl, ethyl, propyl or isopropyl;
R’ is hydrogen;
R*is hydrogen,;
30 nis0;
mis 1;

D is hydrogen, methyl or fluoro;



R8 is hydrogen, nethyl, ethyl, propyl or isopropyl; R3 is hydrogen; R4 is
hydrogen; 30 nis O; mis 1; Dis hydrogen, nethyl or fluoro; WO

2004/ 006926 2PET0E@R2003/ 002959 -17 X is -(CH2)-O, - O ( BHI)GB2003/002959
-(CH2)-O(CH2)- or -(CHW)-O; Bis a group selected fromaryl, heteroaryl,
het er ocycl yl, C3_10cycl oal kyl and C5_ ycI oal kenyl where each group is
optionally substitut ed by one or nore g oups i ndependently selected from

nitro, trlfluoroneth hal o, C1 4alﬁ/ heteroaryl - OR13, cyan, -NR13R14,
5 CONRL3R14 aftd b@am —{(@ER)F or CHAHRy(CHapr of +HEHMar-6len or Cl_4al kyl ;

e oflfo'riuf‘%q% e h%%&ﬁ?%"ém@%%i%e%ﬁ‘%%@ Ry ogon.

net hyl, ﬁfyﬂﬁblk@ﬂiyl ivaeRs €l grodRlis bptiéahl1¢8hatiute By did Kﬁ’lﬂﬁfe, gr@@sﬁﬁ&dpleﬁ@énlﬂ)j
aryl, het eroarty and Cl_4al kyl substituted by aryl or _heteroar % Wnerel n
any RL giedastedi fsom pitro iafTngromigthut. ibale, €g.alyloheserspry sW@ﬁ%ﬁD&%
i ndepend rl_ect fo ihal o, cyano, nitro, Cl_4al koxy, Cl1_4al kyI ,
trifl ug @%ﬁfﬁ aﬂg _ei\?]% rronet hoxy; R8 is hydrogen, nethyl, ethyl,
propyl or i sopf pry| | salkyt3 is hydrogen; R4 is hydrogen; 20 nis 0; Mis 1; D
|s hydr ogen, n% ]] of fluoro; Xis -(CH2)-O, -O(CH2)- or -(CH2)-O (CH2) -

-(CHWe) - O-R a&hy@og@ o §. 4a114ybtaadoaryl or C3_6cyc| oal kyl optionally
substl tuted b 141 2.0r 3 oups, 25 i ndependently sel ected from Cl1_4al kyl ,

R Ry

hal 0, cyano, Mi t'¥BYdreger nd trifluoromethyl. A further preferred
cl ass of compounds are of formula (1) wherein:

10 Another preferred class of compounds are of formula (1) wherein:
Z is -N(OH)CHO or -CONR"°OH;
R" is hydrogen, methyl, ethyl or isopropyl;
Rlis Ci.qalkyl, Cy4alkynyl, Cs.¢cycloalkyl, aryl, heteroaryl and C;_4alkyl substituted by
aryl or heteroaryl wherein any R! group is optionally substituted by one or more substituents
15 independently selected from halo, cyano, nitro, C;.4alkoxy, C;.4alkyl, trifluoromethyl and
trifluoromethoxys;
R® is hydrogen, methyl, ethyl, propyl or isopropyl;
R is hydrogen;
R*is hydrogen,;
20 n is 0;
mis 1;
D is hydrogen, methyl! or fluoro;
X is =(CH3)-O-, -O—(CH3)- or —(CH,)-O~(CH,)- or —(CHMe)-O-; and
B is aryl, heteroaryl or Cs.scycloalkyl optionally substituted by 1, 2 or 3 groups

25 independently selected from C;.salkyl, halo, cyano, nitro, C;.4alkoxy and trifluoromethyl.

A further preferred class of compounds are of formula (1) wherein:
Z is -N(OH)CHO or -CONR*OH;
R™ is hydrogen or isopropyl;
30 R' is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, zert-butyl, cyclopropyl,
cyclobutyl, cyclopentyl, phenyl (optionally substituted by 1, 2 or 3 fluoro, chloro,
trifluoromethyl, trifluoromethoxy or methyl), 3-pyrimidinylpropyl, pyridyl, imidazolyl and



Zis -N(OH) CHO or -CONR150H;, R15 is hydrogen or isopropyl; 30 Rl is

nmet hyl, ethyl, propyl, isopropyl, butyl, isobutyl, tent-butyl, cycl opropyl,
cycl obut yWo 20¢sadoepent yl , phenyl (optionally substitut edPoy/GR2083/02953
fluoro, chloro, trifluoronmethyl, trifluoronethoxy or nethyl),
3-pyrimdinyl propyl, pyridyl, imdazol y# and WO 2004/ 006925

PCT/ GB2003/ 002959 - 18 phenyl et hyl (opt 8(')nal |y substituted on phenyl by 1,

2 or 3 fluoro, chloro, trifluoromethyl, trifluoromethoxy and nethyl); R8
is hydr dé@ﬁylethseh(qpﬁowm%@étnuted@nmhemé ‘bhyylel 2 0§ 8 fluoray icBIgro, isiflgoremethyi. s

hydr oge u Xis -(CH2)-O, -O(CH2)- or -(CH2)-O (CH2)- or
- (CHWe) q@r&gltoﬁ%eﬂl%y@ndrg%ﬁ}g% qui nol i nyl, pyridyl and cycl ohexyl

optional ly subbfsiy dfogenpy 1, 2 or 3 halo, nethyl, isopropyl, methoxy or
trlfluoronethyg n anot her aspect of the invention, preferred conpounds of
t he |nvent|oﬂ3a$éydﬁyﬁmne of : 1-[({

4-1( 2, % di metI%yJ ?‘é{ I%)yoxy] pi peridin-1-yl }sul phonyl) nmet hyl] - 3-
phenyl ropy! (hyd QV%F’ rmam de; 2-({ 4- [(3 -nethoxybenzyl)oxy] pi peridin- |
-yl '} sul phonylg)g:1- phenyl et hyl (hydroxy) f or mam de;  2-({

4-1(2, 5- d|f|uorobenzyl)oxy]plperldln- | -yl '} sul phonyl)-1-
phenylethyl(h¥d$bxy)fornan1de 2-({ 4-[(3,5-difluorobenzyl)oxy] pi peridi n-

|-yl | phany! henyl et hyl ( hyd f i de; 1-phenyl - 2-
L2 (o a0 sty TIERT o] < V1T Sl phonyl et il ¢ hydr oxy) f or mani de:
LOTEN L O e e il

4-1(216-di f mn@pr&nynqmylbhmﬁm@dqx yidéyeinhiextjloptiondlly}substitpled byl1) 2 br 3 halo,

methyl, isopropyl, methoxy or trifluoromethyl.

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

of:

1-[({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)methyl]-3-

phenylpropyl(hydroxy)formamide;

2-({ 4—[(3-methoxybenzyl)oxy]pipen’din—1-y1}sulphonyl)-i-

phenylethyl(hydroxy)formamide;

2-({4-[(2,5-difluorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-

phenylethyl(hydroxy)formamide;

2-({4-[(3,5-difluorobenzyl)oxylpiperidin-1-yl }sulphonyl)-1-

phenylethyl(hydroxy)formamide;

1-phenyl-2-{ [4-(pyridin-2-ylmethoxy)piperidin-1-

yl]sulphonyl }ethyl(hydroxy)formamide;

1-phenyl-2-{ [4-(pyridin-3-ylmethoxy)piperidin-1-

yl]sulphonyl }ethyl(hydroxy)formamide;

2-({4-[(2,6-difluoro-3-methylbenzyl)oxy]piperidin-1-yl } sulphonyl)-1-

phenylethyl(hydroxy)formamide;

2-({4-[(2-chloro-6-fluorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-

phenylethyl(hydroxy)formamide;

2-({4-[(5-fluoro-2-methylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-

phenylethyl(hydroxy)formamide;



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

4-[(2-chl oro-6-fl uorobenzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-

phenyl et WD(2ogudwesey) f or mam de; PCT/GB2003/002959
2-({4-[(5-fluoro-2-net hyl benzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-

phenyl et hyl (hydr oxy) f or mam de; WO 2004&806925 PCT/ GB2003/ 002959 -19 2- {
[ 4- (benzyl oxy) pi peridin-1-yl] sul phonyt”}-1-phenyl et hyl (hydr oxy) f or mam de;

2-(14- [(2-nethyl benzyl)oxy] pi peridin- sul phonyl ) - 1-
phelnylh gtn By/{l[{r-lﬁb@tzm)’)‘mm aed]s@pbqwll @@héﬁﬁdﬂbﬂéhﬁ(zg{?@s}agéﬂlpmﬁ@m di n- 1-yl
LSF(Fz) bréﬁ%‘b‘iﬁ?ﬁ'@‘?@é@i&? %’é&? C%l}l%y?gs@&f)ﬁﬁ%r]iyl) i-

phenyl et Ey&{yﬂ,}( f@&ﬁﬁh&lﬂé- 2-({ 4-[(2-fluorobenzyl)oxy] pi peridin- |-yl
sul phonyl )-1 phenyl et hyl (hydr oxy) f or mani de;  2- ({
4 [ (2, 6- a+(1{4m@Fdﬂmbyﬂzyb)myY]p1madmdl s} sulpheryl}i-sul phonyl ) - 1-

phenyl eth fo mde;, 2-({ 4-[(3-fluorobenzyl)oxy]piperidin-I|-yl
sul phoﬁg‘?"(,y@f &fé@y ArESar oxy) f or mami de;  2- ({

4[(4tr fI O, %@% N isGhi ]} sul phonyl) - 1-

phenyl et yI 2z“r?\(;dr 0%99)5% rraﬁ#%)g?éﬁhgf ??I}ZQIFH%H}J%& obenzyl ) oxy] pi peridin- | -yl

} sul phophénylethylitydrodygohyhrgddgdr oxy) f or mani de;  2- ({

4-1 (3, 4- dlchloroben yl) xy perldl | phonyl ) - 1-
pheny! et By ¢-hiZaesohenzy eﬂdl? ](“rh lglf%%’ghﬁr obenzyl ) oxy] pi peridin-1-yl }

sul phony oxy) formam de; 2-{

[4-(cycl gg’] I&ﬁt%?ﬁ%%(%%pe I n-1-y1] sul phonyl }-1-

phenyl et B§(I{4Jﬁm—dﬂ1bi(ﬂfeﬂﬁy1}0i§]plp&din-l yl}sulphonyl)-1-

[ 4- (2- napht hyl net hoxy) | perl di n- 1-yl ] sul phonyl }-1-

phenyl et BW“(YXN fesnagisle; 2- ({" 4-[ (4- bronpbenzyl ) oxy] pi peridin- | -yl

} sulpho ay({)f-'[é-ﬂuorobenzyl)oxy]p1per1d1n-1-y1}sulphonyl)—l-
phenylethyl(hydroxy)formamide;
2-({4-[(4-trifluoromethylbenzyl)oxy]piperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;
2-({4-[(2-chlorobenzyl)oxylpiperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;
2-({4-[(3,4-dichlorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;
2-({4-[(4-chlorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;
2-{[4-(cyclohexylmethoxy)piperidin-1-yl]}sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-{[4-(2-naphthylmethoxy)piperidin-1-yl}sulphonyl }-1-
phenylethyl(hydroxy)formamide;
2-({4-[(4-bromobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;
2-({4-[(2,5-dimethylphenoxy)methyl]piperidin-1-yl}sulphonyl)-1-(4-
fluorophenyl)ethyl(hydroxy)formamide;
1-benzyl-2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide;
2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-(4-



phenyl et hyl (hydr oxy) formam de; 2-({

4-[ (2, 5-di met hyl phenoxy) net hyl ] pi peridi n-1-yl } sul phonyl)-1-(4-

f | uor ophewgl2pewdog26hydr oxy) f or mam de; 1- benzyl - 2- ({ PCT/GB2003/002959
4-1(2, 5-di net hyl benzyl ) oxy] pi peri di n I yl }

sul phonyl ) et hyl (hydr oxy) f or mam de;

4-[ (2, 5-di met hyl benzyl ) oxy] pi peri di n I "} sul phonyl) - -(4 WO

2004/ 006925 PCT/ GB2003/ 002959 -20- fl uorophenyl) et hyl (hydr oxy) f or mam de;
2-({ 4- [(fhorrm@ﬂblb@h}zlm»dwsypﬁonp@mdm n-1-yl } sul phonyl)-1-

Fz)h(e?ﬁl FE ?QQ&)(WH% %"Y&’%M rb«lzry }cﬂllﬁ’hfﬂnX) 1} sul phonyl) - 1-

phenyl et gahkﬁ il Rmydrf) feifaffde; 1-phenyl -2-{ _
[4-(pyridin-4-y rret hoxy) pi peri din-1 - yl ] sul phonyl }ethyl (hydroxy)formam de;
2-({ 4- [(22({%[@6&4&6%111&51235)&17{2@9@@] biybesnlpiomyl}-dyl } sul phonyl) - 1-
henyl et hyl %%fﬁ}/ f or. m de 1-({ [4-(benzyl oxy)piperidin-1-yl] sul phonyl
nmet hyl ) ’é’a ( (hydroxy) formam de; 2-({

2 5. | phonyl ) - 1-
hyl et ﬁi'y?‘?é“%?gif?)?’90@%“%%5"9?%@%?‘% ). ﬁ;dfog%h)enyl) 2-({

(
(2, 5- wlmmhynﬁeﬂhyltwawybﬁonﬁmnﬂﬁen -yl

DR g Gl b SR e Bt ne dinyr Lo gRBy ) - 1- [ 4- 11 wor o 2-
(2

{

P
}
4-
met
4-[
sul
4-
trifluor droxy) f ormam de; 2-
El [ dﬁgﬁi%ﬁ%enzy )H)xy pl%gyl di nyl) yl } sul phonyl() 1-[2-
(2 t E i f uorlom-hbdn)zp]beyl)piﬂeﬁﬁhyl-mytdplmm) fnesth it grrimidin-2-
(tr
2-(
yl e
I -y

u

f
4-1 ( dlnethylbenzyl oxy] pi peridi n-1-yl } sul phonyl)-1-[ 3-
i uor&bﬁt Idpdrhaiepmpmideny | ( hydr oxy) f or mami de:
{4 t i i din- | phonyl') - 1- pyri di n- 3-
t h 22 gﬂi&ﬁf@%ﬁ@ﬁlﬁ%}ﬁ%&ﬂpﬁﬁa{ﬂ[?*’Lyﬁghlgl}{h@ﬁyl benzyl ) oxy] pi peri di n-
I S%@Hﬂ@&bf}(ﬁﬁirby}l’)forﬂqaﬁﬂ(ﬂd;m di n-2- yl butyl (hydroxy)formam de;
1-(3-bromo-4-hydroxyphenyl)-2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-

t
|

yl}sulphonyl)ethyl(hydroxy)formamide;
2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl } sulphonyl)-1-[4-fluoro-2-~
(trifluoromethyl)phenyl]ethyl(hydroxy)formamide;
2-({4-1(2,5-dimethylbenzyl)oxy]piperidin-1-yl } sulphonyl)-1-[2-
(trifluoromethyl)phenyl]ethyl(hydroxy)formamide;
2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-[3-
(trifluoromethyl)phenyl]ethylthydroxy)formamide;
2-({4-1(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;

1-[({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)methyl]-4-pyrimidin-2-
ylbutyl(hydroxy)formamide;
2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;
1-methyl-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide;
1-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl } sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl(hydroxy)formamide;
1-{[(4-{[(2,5-dimethylbenzyl)oxy]methyl } piperidin-1-yl)sulphonyljmethyl }-4-



2-({ 4-[
phenyl et

[ (2- met hywouoewalos92s54- yl ) met hoxy] pi peridin- | - vyl

(2-met hyl qui nol i n- 4-yl ) met hoxy] pi peridin-1-yl } sul phonyl)-1-

hyl (hydroxy) f ormam de; 1 -nethyl-2-({ 4-

}sul phonyl') et hyl (hydroxy) f or mam de; 1-[({

4-[ (2- met hyl qui nol i n-4-yl ) nmet hoxy) pi peri di n-

pyri m di
[ (2, 5-di
2004/ 006
2-({ 4-[
sul phony
H i m daz
} sul pho
[(2-nmeth
sul phony
4-1 (2- met
acetamd
4-1(2, 5-

phenyl pr
4-1(2, 6-

pyri m di
[ 4-(1-ph
yl et hyl (
sul phony
4-1(4-nme
erthyI(
sul phonyl;
4-1(3-fl

sul phony

| -
n- 2-yl but yl (hydr oxy) f or mam de; 11 { [
met hyl benzyl ) oxy nethyl}plperldln 1l-y
eysupdinZeppotyihydesggormamide;pyr i mi di n-

_~
I\Jv -b‘<

-{
u

PCT/GB2003/002959

ethyllytirckyiforflamide2- met hyl qui nol i n- 4-yl ) met hoxy] pi peri din-

nyl )et hyI (hy droxy)for mam de; 2-({ 4-
yi-d - nmldamm -yi) )2r(éﬂﬂb’b(ga]:thquugmlmr%ylimyuho}y]p1pend1n~1-

| 1H thyl (hydr oxy) f de; 2-
ORI S GFoRlAGIR per di n 1oyl ) sul phonyl ) - 1- (4-

ophany2-hRtd iRy -2 Y)}rfeﬂfo%?]"ﬁ d1n~3‘}ﬂﬁsulphonyl? )1 (I{I_Hr—];;lyé?zoo)l(i— ,.

d|nethylbenzyl)oxy]plperldl -yl } “sul phony
opethyithpdoxDifrifamide;

sul phonyl ] net hyl } -4 WO
beutyI(hydroxy)fornanlde

AR LR ANt

| '} sul phonyl) et hyl ] - 4-

_y|

% @JF%H{%};IY (Sr’;}g‘?lgkx‘}’%)mt hox dyl-l{l—yll}nsulji)honyﬁ 1 (ﬁl phonyl) met hyl | - 4-
T S

|3)(~{31-[@54ddnﬁh$1bew}¢)0hY]|p(ﬁwldfmk~W) Hsolptreug] A byl dxfy-2-

t hyl henzyl ) oxy] pi peri din-1-yl } sul phonyl)-1-pyridin-3-

PREROREPPRMER de: 2- ({ 4-[(2-fI uorobenzyl)oxy] pi peri di n-1-yl

Lég(ﬁﬁg%;dywt@%?ﬂpeé ? ﬁ’l)&ﬁ@{ﬁ&%}) pho gﬁlpl% gi)meglyA-%-

erthyI(@yﬁﬁﬁd@%ﬁQmﬂ@ﬂhﬁﬁbxﬁﬁﬁﬁuﬁmﬂi2 chl or obenzyl ) oxy] pi peridin-1 -

I - 3-

Z) {[4- (? phenylethoxy)plpendm- -yl]sulphonyl }-1-pyridin-3-
ylethyl(hydroxy)formamide;

2-({4-[(2-methylbenzyl)oxylpiperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(4-methylbenzyl)oxy]piperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(2-fluorobenzyl)oxylpiperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;

2-({4-[(3-fluorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;

2-({4-[(2-chlorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(2,4-dichlorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(2-chloro-5-fluorobenzyl)oxylpiperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(2,6-dichlorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(2,4,6-trimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-

yl

}

}



yl et hyl (
sul phony
2- ({4-[(
sul phony

hydr oxy) f or mam de; 2-({ 4-[(2, 4-dichl orobenzyl ) oxy] pi peridin-1I-yl

| )-1-pyridin-3- ylethyl (hydroxy)formam de;

2worbovmwe®sf | uor obenzyl ) oxy] pi peridin-1-yl } PCT/GB2003/002959

| )-1-pyridin-3- ylethyl (hydroxy)formam de;

2-({4-[ (2, 6-dichl orobenzyl ) oxy] pi peri di_&-_l -yl '} sul phonyl)-1-pyridin- 3-

yl et hyl (
4-1(2, 4,
2004/ 006
4-[(3-ch
yl et hyl (
-yl }sul
4-1(3-ne
yl et hyl (
sul phony
4-1 (3, 4-
yl et hyl (
sul phony

4-[ ( 4- net)ﬂdhyllﬁ@df%s))mlp@ﬁfkeri din-1-yl } sul phoByI Y- 1 -pyridi n-g- |

ide;. 2-({. A- 5- di _ : din- 1-
R gy Aok gy (1 P pert dr vl
on

ERPI(h forslde peri din-1-yl } sul phonyl ) -1-pyri di n- 3-

yl et hyl (
sul phony
4-1(4-is
yl et hyl (

4- [ ( 3- chlbf{d-U3 retitpthybenzypxydpipeiigier -3l sulphgryb} 1-putigihSay | ) - 1- pyri di n- 3-

é’ggfg%]gﬁ%&%fﬁ%}g@?wg‘f%oiy)él peridin-1-yl] sul phonyl } -1-pyridin-3-

yl et hyl
[ 4_ ( 11 3_
yl et hyl (

hydr oxy) f or manm de; 2-({

6-trinethyl benzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-pyridin-3 WO
depo0tpsmweds

lgbésthrtf@‘y 9 -22- ylet hyI(hydroxy)forrra(rjri de: 2-({
SRR ok PBSTS edtyd-ny SuinBIARRAREREY S B S i o

phenyl(hydtopyfortiamide; Yl et hyl (hydroxy) f or mani de; 2- ({
t hoxybenzyl

i peridin-1-vyl | phonyl ) - 1- pyri di n- 3-
Hr 4ol y '@l%igrr):ai){)]@gzl,y )eziilp;p;ﬂpbglﬁbﬁ%b&»gﬁﬁﬁ%%%r: gi n- |-yl

I )-1-pyridinz3- ylethyl (hydroxy)formam de; 2-({
&?I%éYWéMTW%’peH din-1-yl } sul phonyl)-1-pyridin-3-

}

fw@{r@e(y)fﬁ&ﬁmml)ozﬂb{peﬁd{r&ﬂyp}fsm@hm@pz-xpw@myj-pi peridin-1-yl }

|)-1-pyridin-3- ylethyl(hydroxy)formamde; 2-({

Rydr oxy) f ormam de; 2-({

by A0y b R BRRL fASoxy Ipiperidin-1-y1 }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(4-methoxybenzyl)oxy]piperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-({4-[(3,5-dimethybenzyl)oxy]piperidin-1-yl } sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;

2-({4-[(4-isopropylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide; .
2-({4-[(3-chloro-4-methylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
2-{[4-(1,3-benzodioxol-5-ylmethoxy)piperidin-1-yl]sulphonyl }-1-pyridin-3-
ylethyl(hydroxy)formamide;
1-[({4-[(2,5-dimethylpyridin-4-yl)methoxy]piperidin-1-yl } sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl(hydroxy)formamide; '
3-({4-[(2,5-dimethylbenzyl)oxylpiperidin-1-yl } sulphonyl)-1-
phenylpropyl(hydroxy)formamide;
1-{[(4-{[(2-methylquinolin-4-yl)methoxylmethyl } piperidin-1-yl)sulphonylJmethyl } -
4-pyrimidin-2-ylbutyl(hydroxy)formamide;
1-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)methyl]propyl(hydroxy)formamide;
2-methyl-1-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-

}



1-[({ 4-[(2,5-di nethyl pyridin-4-yl)nethoxy]piperidin-1 -yl }

sul phonyl ) met hyl ] -4- pyrim di n-2-yl butyl (hydroxy) f or mam de;

3- ({4- [ (2wb-2diamwtdzg| benzyl ) oxy] pi peri di n-1-yl }sul phonyIPLTiGB2003/002959
phenyl propyl (hydroxy) f ormam de; 1-{ [(4-{

[ (2- et hyl qui nol i n-4-yl ) met hoxy] et hyl h?l perl di n- 1-yl ) sul phonyl ] mret hyl }-
4-pyrimdin- 2y|buty|(hydroxy)formamde 1-1({

iul[éﬁorn“jf%ﬁﬁgﬁ ORI ORI BRI 2. ot b -1 - (¢
4-[(2-meth ﬂ({i‘zgﬁ'ﬁkﬁq hﬁﬁﬁﬁ]%@?%%}@ﬂ%m 12004/ 006925

PCT/ GB2003/0 959 sul pho ropy (hydroxy)formam de;

3- et hyl y1-}Qlﬂ{)hotly[)(rﬁthyda]bhglﬂ(wdmmy)fmmﬂé met hoxy] pi peridin-1- yl }
droxy) f.ormam de; 1-cycl opr opyl 2-(f

| phony! ) net hyl | b t (h
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| phonyl 3 -fl henyl ) - 2-
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4-[(2-meth U|noI|n -yl ) met hoxy] pi peridin- | y
sul phonyl Y %"ﬁ gibailyydr @%}ﬁmna@ifei (3-trifl uororret hyl phenyl ) - 2- ({

3 | }[~ S Sﬁéf%‘f ?’%@H’ﬁ@ﬁﬁ @éﬁeﬁ éﬁhg‘ngﬁﬁ"‘g‘;@“?tﬁo’%yﬂPlP?%‘?}Pblﬁet hyl phenyl ) - 2- ({
4- [(2- neyli}lydl ?hbﬂh@}(ﬂydt‘bﬁyjﬂﬁﬁ@fﬁyde pi peridin- | - vyl

} sul phonyl ) et ydro@}(‘ formam de. In a further aspect, preferred
conpoundsl-&¥-&i opa@yphenyRE-$§4- (2fm¢thylquinolin-4- yl)methoxy]p1per1d1n 1-

4-[(2- et -4- [0)' eridin-I-yl sul phonyl ) net hyl ] - 4-
oyt m o s r R Tl b o i b suiphonyiymErhvil:
(R'S)-1- mtmmﬂ&r&&ém&(paeﬂwym{aﬁmﬁéth%q&m»shﬂmﬁji@em&;@ pi éﬁ&ihm -yl }
sul phonyl ) et hyl dro f or mam -1-pyrid- -y

4-1 (2- net}'iwldl@hqmmﬁ Mﬁ/xdrmafomm}cm peridin-1- vyl

sul phonyl ) et hyl (hydroxy)formam de; (R'S)-1-(1Him dazol 4-yl)-2-Q

4-[ (2- met hyl qui nol i n-4-yl ) met hoxy] pi peridin-1- 10 yl }

sul phonyfy £hiMnkt RpEEOXSIREBHpEEAdS are any one of:
(R/S)-1-[({4-[(2-methylquinolin-4-yl)methyloxy]piperidin-1-yl }sulphonyl)methyl]-4-

pyrimidin-2-ylbutyl(hydroxy)formamide;

5 (R/S)-1-methyl-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide;
(R/S)-1-pyrid-3-yl-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide;
(R/S)-1-(1H-imidazol-4-y1)-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-

10 yl}sulphonyl)ethyl(hydroxy)formamide;
(R/S)-2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyrid-3-
ylethylthydroxy)formamide;
(R/S)-[1-({[4-(2,5-dimethylbenzyloxy)piperidin-1-yl]sulphonyl }methyl)-3-
phenylpropyllhydroxyformamide;

15 (R/S)-2-({4-[(2,5-dimethylbenzyl)oxylpiperidin-1-yl } sulphonyl)-1-[4-fluoro-2-
(trifluoromethyl)phenyl]ethyl(hydroxy)formamide;
R/S)-2-({4-[(2,5-dimethylbenzyl)oxylpiperidin-1-yl }sulphonyl)-1-[2-
(trifluoromethyl)phenyl]ethyl(hydroxy)formamide;



(RIS)-2-({4-[(2, 5-di net hyl benzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-pyrid-3-
yl et hyl (hydroxy) formam de; (R/'S)-[1-({

[ 4- (2, 5- awoebbwdobeazyl oxy) pi peri di n-1-yl ] sul phonyl } et IrgT)GE2003/002959

phenyl propyl ] hydr oxyf or mam de; 15

(RIS)-2-({4-[(2, 5-di net hyl benzyl ) oxy] pijeri din-1-yl }sul phonyl)-1-[4-fl uoro-
2- (trifluoronethyl)phenyl] ethyl (hydrd&y)formam de;

R'S)-2-({4-] (2, 5-di et hyl benzyi i peridin-|-yl | phonyl ) - 1- [ 2-
(01111 UGt K @ Rediyaahobenony oo drviswaher o Bo04] 006925

PCT/ GB20 00295 -24 - 21 -[(2.5-di met hyl b I i idin-I-yl
} sul pho(@{lgqrﬂmf%ﬂ)}fl?w&&h@%%@fﬁ%@ﬁ%’] ;[rﬁyl {hygpgiyg ?2¥Lgh1p§;! " Y

Rl S) - 2- Qi34 &-Fodi BinPEN1 16 | 1-¥a-sul phonyl ) - 1- ( 4-
(L2 SR ot ol s oo 1

[ (2, 5- diffrsroghebeethyllxdygrysfonpamisieper i di n- 1-yl ) sul phonyl | net hyl } - 4-
31 (2 H e R TR e T DR o oni c

hydr Oxarﬂyﬁnﬁﬁi‘ndzqiﬁ’uﬁ)lm%dfo& Worrhankide © -di fluorobenzyl) oxy] piperidin-1-yl
} sul phonyl)-1- 10 phenyl e%/hyl (hydroxy) formam de (R/'S)-hydroxy(1-phenyl -2-{
[ 4- (pyr i @V/$)-2meit BhEA P metryiqiiimelin-4-y])inethok plpareyidin- 1o Ysylphboyljeepideic

(R/'S) - hydr.ox 1-€h$nyl -2-{ [4-(pyridin-3-yl methoxy)pi peridin-1- yl]

sul phonyVIOXepHS 15 or mani de; 15

N S) - 2 Ridh: Ldi YA ZV1- i nevidin-1-yl | phonyl ) - 1-
bhenyl ettt rhy G20y iiBicBenyy B YplpRRGAM YRURORAFLAI n-1 -1 }sul phonyl)
(R S) 1@ -phedylpthgKbydroxpidimbmide obenzyl ) oxy] pi peri din-1-yl }sul phonyl) - 1-

h | et hyl ( hyd f ] de; | .
) SR e LB eI oy iRy e RBPSFE he 1 yI  sul phonyl )~ 1- 20

h | et jde; (R'S)-2-
F:?%eﬁz}@#g&%ﬁlﬁﬁ@}#ﬁg@ﬁfsul( phoalyl % 1- phenyl et hyl (hydr oxy) f or mam de;
(R/'S) - hy@rSxtysidox(y{1-phédy2-2nEt Hy)idindyyletpkpipieriddi-n- 1-yl  } sul phonyl ) - 1-

phenyl etyrll]&g{lﬂpfhgrrlyr{?éph}gl()af;ormarrﬁde;

15 (R/S)-2-({4-[(2,6-difluoro-3-methylbenzyl)oxylpiperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2-chloro-6-fluorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(5-fluoro-2-methylbenzyl)oxylpiperidin-1-yl }sulphonyl)-1-

20 phenylethyl(hydroxy)formamide;
(R/S)-2-{[4-(benzyloxy)piperidin-1-yl]sulphonyl }-1-phenylethyl(hydroxy)formamide;
(R/S)-hydroxy[2-({4-[(2-methylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl]formamide;

(R/S)-2-({4-[(3-chlorobenzyl)oxy]lpiperidin-1-yl }sulphonyl)-1-

25 phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2-bromobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;
R/S)-2-({4-[(2-fluorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;

30 (R/S)-2-({4-[(2,6-difluorobenzyl)oxy]piperidin-1-yl}sulphonyl)-1-
phenylethyl(thydroxy)formamide;



(R/S)-2-({4-[(3-chl orobenzyl ) oxy] pi peridin-|-yl }sul phonyl)-1- 25
phenyl et hyl (hydroxy)formam de; (R/'S)-2-({ 4-[(2-bronobenzyl)oxy] pi peridin-
| -yl } suwphoowdoy92i- phenyl et hyl (hydroxy)formam de; ( RPEXAB2043/002959
4-[(2-fluorobenzyl)oxy]piperidin-1-yl } sul phonyl)-1-
phenyl et hyl (hydr oxy) f ormam de; 30
(RIS)-2-({4-[(2, 6-difluorobenzyl) oxy] p|'2¢§éri di n-1-yl }sul phonyl )-1
phenyl et hyl (hydroxyflpl‘sgr mam de; WO 2004/ 006925 PCT/ GB2003/ 002959 -25
(R S) - 2-@S)2{{BlEtinsrehvard)axyinipgrphipd ril biufphonyll-1  sul phonyl ) - 1-
henyl et hyl GGhydr.oxy) f ok mam . R/'S) - hydr ox 1- phenyl - 2-[ ( 4-
I[04-(%/ri f%@%@kﬁ%%%’ﬁ@ﬁ% og%‘i} pi( peri)di %-I - gl{)sulopho%yl ] e'E §1yl {}for mam de;
5 (R'S) -®/%)-hytrb:6M ¢ Lpaayyd- @t {1y Rorshd ey behzyil dx§ ypip Ol 1+ - 1-
phenyl et hyl (hydr oxy)formam de; (R/'S)-2-({
4- [ ( 4- brydisolpborylietpd ylopipmidedi n-1 -yl } sul phonyl ) - 1-

ghf?il%ef@%#)f‘)g}é/gé?ﬂ%@%’g%ﬁn%gg@ﬂ?%ﬁ/d%1']%'1]&]?%}\})7}) - 1- phenyl et hyl (hydr oxy)

10 for neﬂﬂegﬁéthg,ﬁ(lyﬁ)rbg-)(c({tﬂfa{rﬁge.S- di met hyl benzyl ) oxy] pi peridin-1-yl }
sul phonyl ) -1- phenyl e¥ hyl (hydroxy)f ormanide; (R S)-2-({ 4-
[ (2-f | udiRéS)32+E4- HHbvemabdnzphyd yppiperididi layl}suiphdnyBel-phony! ) - 1-
h | et hyl ((hyd f i de; 15

?R/e%y- ﬁ;}gﬁyﬁ@?%ﬁ{(%ﬁfﬁr@% 'benzyl ) oxy] pi peri di n-1 -yl

| ph l/9y-A.: e WpEach - apsTeoReloy -1-
LRS- et S o R BT F ebony L phenylpty ydroxy)
sul phonyfbymdmiags i di n-3- ylethyl]formam de; (R/'S)-2-({

3[ L:g ﬁyf L(Wgﬁ%&éﬁ%ﬁeﬁgﬁ’ﬁgaﬂg@yi@%%&ﬁ%ﬁf@&%%@én%|r I) S'XS] f)’{ pg,*?i din-1-vyl

()2 ARt RA s ot ) T o bt i 1oy 3

sul phonyR)S) 1244 (Bifhrode-3-methylbenzyl)oxylpiperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;

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

(R/S)-2-({4-[(2-fluorobenzyl)oxylpiperidin-1-yl }sulphonyl)-1-pyridin-3-

20 ylethyl(hydroxy)formamide;

(R/S)-2-({4-[(2-chlorobenzyl)oxylpiperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
(R/S)-Z-({4-[(2,4-dichlorobenzyl)oxy]piperidin-l-yl}sulphonyl)-1—pyﬁdin-3-
ylethyl(hydroxy)formamide;

25 (R/S)—Z-({4—[(2,6-dichlorobenzyl)oxy]piperidin—1-y1}sulphonyl)—l—pyridin—3-
ylethyl(hydroxy)formamide;
(R/S)-hydroxy(2-{[4-(mesitylmethoxy)piperidin-1-yl]sulphonyl }-1-pyridin-3-
ylethyl)formamide; ‘
(R/S)-2-({4-[(3,4-dichlorobenzyl)oxy]piperidin-1-yl} sulphonyl)-1-pyridin-3-

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



yl et hyl (hydroxy)formam de; 25 (R/'S)-2-({

4-[ (2, 6-di chl or obenzyl ) oxy] pi peri di n-1 -yl }sul phonyl ) - 1-pyridin-3- ylethyl

(hydr oxy)Wwormawmodes (R S)-hydroxy(2- { [4-(nesityl met horgrgigreey@eysol - yl |

sul phonyl }-1-pyridin-3- ylethyl)formam de; (R/'S)-2-({

4-[ (3, 4-di chl or obenzyl ) oxy] pi peri di n- 1_2@ } sul phonyl)-1-pyridin-3- 30

yl et hyl (hydr oxy) f or mam de;

R'S)-h drox 3- met hoxybenz 0X eridin-1-

gul p%mn;/(w W@X)ﬁl’%b&(&’w@bﬁlﬁw&oy mmé]dlem%yb}@d@h%égwypéw%azoos/ 002959

-26 (KR 9Q): 4-1(3-nmethyl b I di n- 1-yl

sul pﬁlony‘?l tﬁ%ﬁ%ﬁpﬁh(}%g yl[ <(at h)r/rF] f gr nngée) O?g gl) IC)(Zarl({l iy

4-1(3, 4- Jo{yd P@W&hﬁeﬂ?ﬂﬂeﬂkﬂ%ﬁy@plﬁeﬁmﬁjl -1} SpHRENYL pyriktimgr i di n- 3-

yl et hyl (hy }er or mam d

(R'S)- hysdtﬁtb)dﬁﬁ QJ{}&@I@AM@E hoxybenzyl ) oxy] pi peri din-1-yl}sul phonyl)-1-pyrid

i n-3- or rox

ot T (a7 SR TRRES Btpheh bR st yhisHipheml-bopsridingd2.

yl et hyl ]yighymshdeimide S) - 2- ({ o

4-[ (3-chl oro- 4- nethylbenzyl)oxy]plperldln | -yl } sul phonyl)-1-pyridin-3- 10

3(/I2 et h%/lh((;RjSi)_r hvd-}rqmzml )(def%mﬁpsiﬂ)eﬂﬂyhvgﬂmmladhm+1ﬂrﬂﬂ)§®piﬁnyﬁ-hp{rr;xgin&s -({ g- [
me in met hox i peridin- - su on ropanam de;

hydr oxy%/ﬂ%ﬁﬂ?f%{mf“(’{d&y[(z met h§;| gu:onm i n- 4- yl)n%t hoxy] plpperlymﬁ 1pyl }

sul phon i 7 1

3.1 [(f@?yﬁz?ﬁel(ﬁ%ﬁd&?rﬁﬁ?ﬂ% 3791 &mﬂﬁrfh %?% .'%?ﬁ”“ﬁ?ﬂ I phon§ll ) et hy! ] -

4- pyto mldhyﬂ{&ydyémoymaﬁndeornam de (2R) N-hydroxy 2- rret hyI 3-({

(RTS) - 2 @) e NPy Vs B hereringinefin Aon FRE B RBRAB y ]

LT Syl aatony ) pr ovanan ce

4- [ ( 2- meydyd (IR 5-F({ 4@ ety lypindlini e methoxy pipesitiing 1 -s1) sulphonyDhptiopaarni de;
pyrimidin-2-ylbutyl }formamide;

15 hydroxy{(1S)-1-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl }sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl }formamide;
(2R)-N-hydroxy-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide
(R/S)-2-cyclopentyl-N-hydroxy-3-({4-[(2-methylquinolin-4-yl)methoxy]lpiperidin-1-

20 yl}sulphonyl)propanamide;
(2S)-2-cyclopentyl-N-hydroxy-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide;
(2R)-2-cyclopentyl-N-hydroxy-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide;

25 (2S)-N-hydroxy-4-methyl-2-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)methyl]pentanamide;
(2R)-N-hydroxy-4-methyl-2-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)methyl]pentanamide; and
(R/S)-N-{1-[4-(2,6-dimethyl-pyridin-4-ylmethoxy)-piperidine- 1-sulphonylmethyl]-4-

30 pyrimidin-2-yl-butyl}-N-(hydroxy)formamide.



(2R) - 2- cycl opent yl - N- hydr oxy- 3- ({

4-[ (2- met hyl qui nol i n-4-yl) nmet hoxy] pi peridin-1- yl } sul phonyl) propanam de;
25 WO 2004/006925 PCT/GB2003/002959

(2S) - N- hydr oxy-4-met hyl - 2-[ ({4-[ (2- met hyl qui nol i n-4-yl ) met hoxy] pi peri din-1-
yl '} sul phonyl) net hyl | pent anam de; (2R).9W- hydroxy-4-net hyl - 2-[ ({

4-[ (2- et hyl qui nol i n-4-yl) met hoxy] pi peridin-1- yl}

sul phonyl ) et nt ana

T (26 a it RGP o RRC PSR b vides aigscs Farhs RSREHRE AL - 4- 30
pyrim di Ropyhaddititmila X Y dhacaxiadearisa desptadie S00A/iRYBB 29 drolysable ester

PCT/ GB2003/ 002959 -27 I'n anot her aspect the present inventi on provi des a
process twredafivéheprie @ds &N(@fD@HOaWhmrmoQﬂssIC@ﬁplﬁ@S thel seps Of: or

phar maceut i cal | y. ac tab e.sa Vi Vo dro sahbl e t her eof
wherein Z i¥ R% %ﬁ? félr}%]ﬁﬁ’r"i‘% ? ?{6 ﬁ’ converting a
hydr oxyl am ne of formul a (HQ)qu nto a conpound of forrrul a (1) R4R413 R3 R4 R3

(DmO, O(D)mD,QO gd\lH forrrylatloan\llN(Q;l) . 0]
RLR8 5 fg Ia OHSC fomgtion. ~ 3 1B '&Q@QF@
convertlng ou d of flor sa (1) into an c mppund of f Farul a (1)
ii) renovi Ot ecting Rjroups; 10 iii) fs pharnacelﬁ*ﬂlcally
accept abl e sal t or in vivo hydrol ysabl e ester. For nylati on nay be suitably
perforged by addi fegnui (r ef or ned mxture of acetic admg® equival ents) and
formc acid (excess) to formula (2) r.ahydr of uran or di chl or onet hane
and stirring the solution for 15hour 5‘? érrperatures ranging fromOC to
room t enpgd tleafier frakeQWRY: by stirring in nethanol. Alternatively a
fornyl ation nethod described in 15 J. Med. Cherm., 2002, 45, 219 using
trifl uor detonyétiog asbmpoand bﬁouse]d(l)ﬁhtcsarwﬂm@:eempﬁmd df forrhan (Bonprise a
aration of a hydroxylamne of formula (2): when nis

process t r the
0 and R4! ?I%?‘Gng‘é‘ﬁprPFeﬁHF%%'i‘)BHS’as a conpound of formula (2')), which

10 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
and stirring the solution for 15hours at temperatures ranging from 0°C to room temperature
followed by stirring in methanol. Alternatively a formylation method described in
15 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):
e when nis 0 and R*is hydrogen (indicated as a compound of formula (2°)),which

process comprises:

20 b) converting an alkene of formula (3) into a hydroxylamine of formula (2’) ;
Re NH(OH)
O 0.0 0
.S~ ambient temperature /s
N R1 R1
inert atmosphere
X R3
formula (3) formula (2
Scheme 2

Suitable reagents for such a conversion include aqueous hydroxylamine in tetrahydrofuran

under an argon atmosphere.



process conprises: 20 b) converting an al kene of formula (3) into a

hydr oxyl am ne of formula (2') ; R8/ NHOH O (DmO (D 0. , s (::Dx R~

anbi ent twopessaedBlS ~ R8 R s inert atnosphere X R R PCorGR20@3/003959f or nul a
(2) Schene 2 Suitable reagents for such a conversion include aqueous

hydr oxyl am ne in tetrahydrofuran under,an argon atnosphere. WO 2004/ 006925
PCT/ GB2003/ 002959 -28 The al kene of fdfnula (3) when R8 is hydrogen can be
prepared by the reaction of a conmpaund of formula (4') with a conpound of

for mul a (5) uherelkenecfipmiia @hm%rls hydrpgsrsenn heé’&%ﬂﬁf%b%@ﬁﬁqcﬂ%§fa( D) m

2 O c?o%pmugd gc)a %@%\%ﬂth yc%ﬁﬁg%ﬁof%oﬁﬂhl&@ LB%CIf REagM }( Fhh Qs Gy @ ()

fornula SWOr erson reac ions 1 nvolve the
form ng Rﬁteﬁmeaa[mdhﬁltfo@g mula (4') wth 2 equivalents of lithium

bls(trlrrethyIsH I)amde or sodium hydride or lithium diisopropylanide in
t et rahydrof uran mte fpatures of -78C to 0OC and re‘Btln\gﬁ th 1
equi val ent ¢ roan{s}\)Imat—e—@.A&dsmth \efﬁ:%&hent of
trimethylsi 0 hI e (Peterson). After |h | dehyde! (1.1

equi valent) in t)étrahydr('i‘Furan is added to the resdftant ani o’ descri bed
and reacted at rogom @enper abwiue ®ver 15hours. The al kerem@f3)f ornmula (3) can
al so be prepared by the reaction of a conpound of formula (4 ) wth a
conmpouhd of formula (6) as illustrat8he¥f 3cheme 4 0 (Dm0 0 (DDmO O

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
10 chloride (Peterson). After 1hour an aldehyde (1.1 equivalent) in tetrahydrofuran is added to
the resultant anion described and reacted at room temperature over 15hours.
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;

0]
O P ®, ©O,.,0
% Base _S
G - () "
X - Rs
formula (4") formula (6) formula (7)
lReductlon
(D)m \ / D)m O
=4
formula (3) formula (8
15 Scheme 4

Suitable bases include lithium bis(trimethylsilyl)amide, sodium hydride or lithium
diisopropylamide in tetrahydrofuran at temperatures of —~78°C to 0°C to form the anion.
Suitable reducing agents for the reduction step include sodium borohydride in ethanol or
borane-dimethylsulphide complex or borane-tetrahydrofuran complex in tetrahydrofuran at

20 room temperature. Suitable dehydration reagents for the dehydration step include



Base BNI R OBNR XR3 XR3 formula (4) formula (6) fornmula (7')
Reduction OH (DmO\ O (DmO- O 1S Dehydration NHS B REBR X NRS3
R3 f or mulwo(28)4/d0o6929ul a (8) 15 Schene 4 Suitabl e bases iPATFIGRIEOI/(G0RITOUM

bi s(trinethylsilyl)am de, sodium hydride or lithium diisopropylamde in
tetrahydrofuran at tenperatures of -78Cz‘to OCto formthe anion. Suitable
reduci ng agents for the reduction step rqncl ude sodi um borohydride in

et hanol or borane-di net hyl sul phi de conpl ex or borane- tetrahydrofuran
conpl ex methansswlabgnifl shloridn ontosdehlasisinand trshdemins in dighicrpmethdahftapami on

reagents_f or the dehydration step include WO 2004/ 006925 PCT/ GB2003/ 002959
-29 et KEABEH fﬁ‘lonyl chloride or tosyl chloride and triethylamne in

di chl or oret hmea@bcés@@wthégfap@ﬁ a8bhl bLa hidroRylRnaeaF Sofniila {2)e preparation of a
hydr oxyl am ne of formul a when n1s O (i nd| cated as a conpound of

fornul a (2#))wheyn w@r{nndls@edas g yompoundand tfomapla (2 &)npaucminmsef ormula (4")
h 13 f t t t

R GOOR 19 yi dl ¢ Srrﬁéce%aﬁrcﬁ b G B toriola4 ) e hinee 2 TRELSTISEHORS W@t‘?l

met hyl , et hyI or SﬁR 4eldody &agtlvé?@d@%C))OR' tb i1 @4 ¥Edons of ﬂﬁmlﬁﬁit(qﬁbe

formula (7") to vyi eI an al cohol of formula (8"); 1i1) converting -OH group
of the al cohol of (WhenmﬂmQl&oa)lkylrmtg)nmth}émthyl@rgr}dﬁ]maﬂdyjeglberﬁwbh as a

i spl a6 ng L. | edvARPEING HEoR ohioaauBads ey el formplib (&
hydroxyl am ne;;pf 1 QL 0alife (S8 grobPbhR ARSI TR () Mila ledvihd gobb &) 4 ~S-

Ra~ NS Ra
10 such as a halide, mesylate, tosylate etc. (see compound of formula (97);

iv) displacing the leaving group with aqueous hydroxylamine to yield a
hydroxylamine of formula (2*);
D)y, 0\

base (Ol
QI @, R ole) N
R1 RS R?
formula (4%) A formula (7") formula (8")

D)y (D) l

TS QLY

NHOH "
formula (24) formula (9"

Scheme 5

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

/[(J)\ TMS-CN TMSOQ CN TMSO
R4 R3 Lewis acid

or base R4 R4 R3
formula (28) formula (29) formula (30) formula (31)
sulflte ion

(D), \ /, CISO HOSO
‘ K;/ R1 chlonnatmg agent

formula (7") formula (33) formula (32 h



R 13 OXRR1 X RR1 fornmula (4") X OH forrmula (7") fornmula (8") (DmOO
(DmO ONS$ Ra' ;1 EXY2cCR NHOH fornula (9" forrmula (2#) ) Schene 5
15 A ket owe 20é4/foe25ul @ (7") may additional |y be prepar edCiiiGR20es/ee5gess
illustrated in scheme 6: OO O TI\/S—CN TMVSO CN TMSORL Rl "'k b R3 Lew s
acid R4 or base RM R3 R4 R3 R4 R3 la (28) fornmula (29) fornula (30)
formula (31) sulfite ion O (D mQ, I%}ICI SO0 NHS R4 2 R1L HOS02 R1L (D,
R1 chlorinating agent X RB R4 OR3 R4 R3 formula (7") formula (33) formula
(32) WO 2004/ 006925 PCT/ GB2003/ 00295%hemg® Schene 6 The silyl group present

1 uor adhe SHEaeiePIeay Prije Gronpend e oapaanapeat fe SO AR UM 1 e
chl ori “gﬁpﬁgﬂ; &g‘mfonhé Sitabi 1e£vlﬁgg13%§9¢)0£e Bﬁbnﬂdb?l brdd dosils RE@pdted in the

| ast st reacting the conp f or nul with the appropriate
pi per i dichlerinatgeayent @PQCIprAm@woﬁmd of h)@nplaeii@é)rlapfe(phfedfm éhdiy%trsm;h}’am ne of

formula (2 when n is
Conpoénée(aﬁ%mg therpemypound ofl formula%S) with t 46 a%gareopna%e plpé/ncfm | .ndl cated as a

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:

d) i) reacting a compound of formula (4) with a compound of formula (10) (either
10 an epoxide or equivalent) to yield an alcohol of formula (8%%);
ii) 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

hydroxylamine of formula (2¥*);

AL
(D) o, 0 (=) 0, .0
‘ /E\)/s X OH _ Base ‘ /E\) \/\(
formula (4°) X=halo, tosylate mesylate, etc. ~ formula (8**)
formula (10)
() Ri ) (o) 0, s
,S inert atmosp ere ‘ /‘E\)/ \/\(
‘ B NH(OH)
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,
methanesulphonyl and tosy! and these would be formed from the alcohol by treatment with
20 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



(2**)) may further conprise: d) i) reacting a conpound of forrmula (4") with
a conpound of fornula (10) (either 10 an epoxide or equivalent) to yield
an al cohowoabofseml a (8**); ii) converting -OH group ofPCrlaB20030wbesb of
formula (8**) into a | eaving group such as a halide, nesylate, tosylate
etc. (see conpound of formula (9**); ij) displacing the |eaving group
wi t h agueous hydroxylam ne to yield a ™fydroxyl am ne of fornmula (2**); O
(DmMOORL (D) OO ,0XOdBase mN~s Rk BB ~~ O4 ' R _formula (4")
X=hal o, adsktjoraefe suiteblpihatide sasiree, eoletrabutylpgrmonium indidg or sodym Pddedr ~0 (D) m
NO S O i nert. ate. nosphere SR1 XNHOH )X-D L 15 fornula (2**)
formul a C@c‘?ﬂé%’ &5 E‘?"Eé%‘f%ast?ﬁ%% Care lithiumbis(trimnethylsilyl)anide

and |ithium d@)f§€Rfc@%ﬂfﬁe%@&atiohm%&dﬁoﬂpﬁﬁﬁﬁd &fornd@le (2 OC. Suitable
| eavi ng groups (L) are chloro, brono, iodo, nethanesul phonyl and tosyl and

t hese woul de bevileomnmed, indmatetlae aabmphwtd dfyformelat(XDnmayiurthep gomprise:

nmet hanesul phonyl chloride and ri.di ne_in,di chl or onet han nmesyl at e) osyl

chl ori de®and Dpyr i FRAES %C(H?E‘m%ﬁroém@ W&EW&F@P?“?P?%@H@ (hﬁ)o@ﬁ’liﬁlae

and carbon tetrabrgm r1ont.he chl oro, brono and i odo derivatives

could al so be pr ep%?éesg&féfgénﬁtﬁﬁaeﬂr%e%yl ate or tosylate by W 2004/ 006925

PCT/ GB2003/ 002959 con¥ertagdhd estar affforamda{ 124pinto hahlicden]l 96 Uooeylagldy);

t et rabut yl ammoni um_ i odi de or sodi um i odi de or i thiumchlo Ade in a

sol vent such HY acésplaeing e OB gsupsuith 6‘1“39%}1}‘}1‘%@3?‘8{“?6?13’%?5 23

hydr oxyl am ne of f?%d}{f%ﬁam:offéﬁ%ﬁﬁa&"-b;s 1, indicated as a conpound of
rihe

formula (2A), may rconpri se:

R4 Rs3
3
Py l\cl)jS"\O F{>:____<R1 base (Db:)jS"o\)(rCOOR
X/?\(\) Ré COOR X Ri
formula (4") formula (11) formula (127 l
R* R3 R* R®

D 0. .0 (D) 0, .0
N ‘e N
D e
XB R? X Rt

A
10 formula (27) formula (137

Scheme 8
The group ~COOR of formula (12*) is representative of an ester wherein R may be C;.
20 alkyl, e.g. methyl, ethyl or arylC;4alkyl, e.g. benzyl. Baeyer-Villiger reaction conditions
such as a peracid e.g. 3-chloroperoxybenzoic acid in dichloromethane are suitable for the
15 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.

In another aspect the present invention provides a process for the preparation of a
20 compound of formula (1) or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof wherein Z is ~CONR'*OH, which process comprises:

a) converting an acid of formula (14) into a compound of formula 1)



5 e) i) reacting a conpound of fornula (4") wth a conmpound of formula (11)
to yield an ester of formula (122); ii) converting the ester of fornula
(127) i ntwoano4loeehol of forrmula (137); iii) displaci n@CrieB206340gy50up W t h
aqueous hydroxylamne to yield a hydroxylam ne of fornula (2"); R4 R3
(DMOOR3RL (DmO-~ ~OB S base 08CQOR X R4 COOR X R fornula (4")
formula (11) formula (12") RA RB R4 R D MmO O NHCH (D), S 00 OH g NH
(Bpx RL R1 10 fornmula (27) formula (13%) Schene 8 The group, - - COOR of
S r%nrgse‘i tive of an ester wherq@n R be 20 al kyl,

{ y
Btey o1 % CLoaoky | g‘mj&l ,benz) eyersy 1 1 Mer. aosatok on
3 d

banzo C in
di chl or onet B4 sui t ablg for t MERI®HonvEr S AN he estergigroup into
the al cohol gfoup. It may be appropriate to convett the alcohol group into
a | eaving group igMehaas brono, iodo, nesyl and tosykomdedflore di spl acenent

w t h aqueous hydroxyl am ne. In another aspect the present invention

provi des a process for the preparati gpheme d 20 conmpound of forrmula (1) or
a phar i ble salt or in vivo hydrol ysable ester thereof
wher ei %ﬁ%&%%&%‘g&ﬁ%l ch process conprises: a) converting an acid of
formul a if ¢dnvektitietn ork: awi dorafuld A itb andthdr co‘ﬁ@oﬂﬁ@éf R69RH(1);

SO

PCT/ GB2003/ 002959 -32 R4 R3 R4 R3 (D)m %O (D) * CONRL50H N-HS COCH
aci d attigmoying@Eny PIteding|grounRl NHR150H B X R,

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

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

10 pentafluorophenyl ester. Alternatively when the acid of formula (14) is an ester e.g. the
methyl or ethyl ester, it can be converted directly to a compound of formula (1) by reaction
with NHROH. |

Also provided is a process for the preparation of an acid of formula (14) which process

comprises; A

15 b) reacting a compound of formula (4”) with an alkene of formula (11) to yield an ester
of formula (127) which is hydrolysed to an acid of formula (14°) where an acid of formula

(14¢) is an acid of formula (14) wherein n is 1 and R%is hydrogen;

R* R3
(D)m o, ,0 R

” COOR
N~ \ > < base ,S\)%
COOR R

formula (124)

formula (4" formula (11)

R* R®

(D)m \ .0
COOH

formula (14")
Scheme 10
20 Suitable bases able to deprotonate a compound of formula (4””) are butyllithium, lithium

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



formula (14) formula (1) Scheme 9 and thereafter if necessary: i)
converting a conpound of formula (1) into another conmpound of fornula (1);
5 1i1) rermuoizogr@mesprotecting groups; iii) form ng a phacraaieoei/madsby
acceptable salt or in vivo hydrol ysable ester. The acid of fornula (14) may
be suitably activated by conversion to an acid halide, such as the acid
chloride or to an activated ester usi na car bonyl di i m dazol e, a carbodiim de
or a 10 pentafluorophenyl ester. Alternatively when the acid of fornula
(14) i seanceppeebromide- dtm@hylﬁ‘ﬁphﬁﬂﬁ complsk hsappesipdide, insobgAtSFECk Bhver t ed

directly. to ou of f B o]
provi ded ngthgs g%@s% ‘?rotif't %ﬁ” aar})é?? eﬁgtgjg%g?r??rgczwp or mu (t%le)'S whi ch
process comgy cesd Porthe ﬁ@ﬁ%tldiGOﬁaIp@ﬁ@Mﬁn@Ih (ﬂ@}dﬁmhlﬁ‘lséék") WI th an

al kene of fornmula (11) to yield an ester of fornula (12")

hydrol ysgd t meaanngmcdmpbundwfrfanaule 14))witthesampayngd it domuls m}m &leld( aimaC)d is
an acid of forml V\herel d 1S dy,e 4Ly , ,
0,, ~O RBGEWayI4™) Y.‘ih%klls P %Qf &?ﬂ%@@ RO% llr%) i{f gs?%ﬁdlng%(l%d)l{ @)r nul a
(4") forilg&lfg 11) R4 R3 (DmOG ~HS BXNOCOCH Rl fornula (14")
Scheme ui tabl e bases able to deprotonate a corrpound of formula (4")

are butyllithium d)rgthl(umo dii Opropyl am de, |ithi (g o,
bi s(trimet hyI ollg DM tHP@SQiddl t of ﬁpﬁ«Lé&B,{l WO
2004/ 006925 R . 03 00 OR
formula (4")  formula (15) formula (14*)
Scheme 11
Suitable bases to deprotonate formula (47) include lithium bis(trimethylsilyl)amide, lithium

10 diisopropylamide and sodium hydride in solvents such as tetrahydrofuran and ether at

temperatures from ~78°C to 0°C.

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
15 thereof wherein Z is —-CONR™OH, R® is hydrogen and n is 0, which process comprises steps

as outlined in scheme 12:

R R Rt
H H H
R3 N RS N
Y\Y ~oPG — an/ SoreT C'Sozﬁ'\"ope
. O R® g+ O R s O
Formula (23) Formula (24) Formula (25)
+
R'SH
where R'is Ac or Bn
Formula 22 Formula (26)
(D)
X
R R4
N R} «———
SO, N\
Formuia (1) CONR'3(OH) Formula (27)

Scheme 12



e.g. copper brom de-di nmet hyl sul phi de conpl ex, copper iodide, in solvents
such as dinet hyl sul phide, ether, tetrahydrofuran at tenperatures from-78C
to room twopesdAtoea2s. O a process for the preparati on eCTarB2aey/ 2950
formula (14) conprises; c¢) reacting a conmpound of fornula (4") with a
conpound of forrmula (15) to yield an R’?’d 5 of fornula (14**) which is an
acid of fornula (14) wherein nis O, I's hydrogen and R4 is hydrogen; Rl
(D),, Br (Dm\OH base OB fornula (4") formula (15) formula (14**)

Schene Thhequpeeshpbsdhamed 2ccempaipesthe fgpeof or mul a (4") include lithi um

bi s(trinmethyl sil 0] i d
I n sol vent sul: gﬁé %ﬂPOIhOféw?@?é%ézmgI es%gilgtg%lf%e@?lﬁfggfp 8Ceto
0C. In anot her M%70mgmaambethWﬁ%MamQVI des a process for the

o]

preparation of a conpoun f formul a or a rmaceutlcally accept abl e
salt or i niiyi vo omidivieg ghsalmpetherscpfefpmma (2 dp e@ﬂl 1éhwnzle jo§ f bﬁv R8

Sahore 19 Ri- RPoRRInEaI oot BB Rl Rk ocPlef Rhpoel® abilt el o g
RA ORs R4 O Fgm@@@,&g@mﬁggﬂﬂﬂr@ (24) Formula (25) (Dm + X R SHB

where R is Ac or Bn NH Formula 22 Formul a 526) (D)(Dm
iii) reacting the sulphonyl choride of formula (25) with a p1per1d1ne of formula (26)

under standard sulphonamide conditions (e.g. triethylamine in dichloromethane at
temperatures from 0°C to 50°C) to yield a compound of formula (27);
10 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
(see Tetrahedron Letters, 1998, 39(43), 7865).
The process of scheme 12 may further comprise if necessary:
15 v) converting a compound of formula (1) into another compound of formula (1);
vi) removing any other protecting groups;

vii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

In another aspect of the invention, there is provided a process for the preparation of a
20 compounds of formula (4), formula (4’) and formula (4”) which process comprises;
i) reacting a compound of formula (16) where tis 1 or if t is O where B is an
activated halo heterocyclyl with a compound of formula (17) (wherein Q is S or
0), in the presence of a base to deprotonate the compound of formula (17), to yield
a compound of formula (18);
25 it) 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
compound of formula (4) wherein X is ~(CR9R1°)t—Q~(CR”R12)u; and
iv) oxidising Q where Q is S as required.
30 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,;



XM R3R34 RLR N S02 N SORL 2 Fornula (1) CONRL5(OH) Formul a
(27) ONH OPG Scherme 12 WO 2004/ 006925 PCT/ GB2003/ 002959 -34 The process
of schenmewO2ocwpr25ses the steps of: i) reacting a thi olPCOfGE2003mM02%9( 22)
with an acrylate of formula (23) at tenperatures of OCto 70Cto yield a
thi oether of formula (24); ii) oxidisi gg the thioether of fornmula (24) to a
sul phonyl chloride of formula (25) by bubbling chlorine gas onto a
solution of the thioether in acetic acid at tenperatures of 0C to room
tenperature; ii reacting thémsulphgpyl charide of for (25pgwith a
pi peri di ne of Ia (26) NSt andar o phonam de coffdi rons (e.q.
triethylam ne } 'or t e at i es\fQ 0C) to yield
a conpound of forJfule 0 iVv) renovingtThe prlot e¢fNHg group to yield a
conpound of formula Ef) ?ﬂ1 Bfot ecti ng groupF?Fwﬁwnﬁy bB8”benzyl - or

4- di met hoxybenzgimuaTieg f ofereiilager) be renpved by tjr eat méernulai(t8) hydr ogen/
paI | adium and the latter by treatnent wwth mld aci ci (se<(==D Tet rahedr on

Letters, 1998, 39(43),. 7 )« Ofgrg process of —schemeyl2 may t her conpri se
i f necessary: 15 v) erfyn akﬁoﬁ‘pound Q mula (1) Hot her
compound of fornmula i )remVing any \Q ‘ - j ups; Vvii)

formng a pharnaceuti Cal P(y accept’abl e salt or i Z ugl ysabl e ester.

I n anot her aspect of the inygokisgn, there is pRBvi EI‘edRH pt'ocess for the
preparation of a 20 conpounds of formula (4), formula (4'trmandid)or mul a
(4") which process conprises; i) reacEll ng 2 conpound of fornula (16) where
t isl1or if t is O where Bis an a¢t§®aded hal o heterocyclyl with a

conpounfinJuBbEH Rrdd) (4f, WA B’ Rl dornBla (4”) may also be prepared by a process

which comprises;
5 1) reacting a compound of formula (20) (wherein Q is S or O) with a compound of

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

i) 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

10 compound of formula (4) wherein X is ~(CR°R')—Q—(CR''R"?),; and
iv) oxidising Q where Q 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), Dy oG
Q . y
- QH L
u
Re R Rt R2 Re R0 R R12
formula (20) formula (21) formula (18)
j

D), O Ko
’ NH
ol b re (e O
t u

Re Rt .R" R®?
formula (4 formula (19)

15 Scheme 14
In both schemes 13 and 14: L is a suitable leaving group such as halo (chloro, bromo, iodo),

hydroxy, mesyl or tosyl; suitable bases to deprotonate a compound of formula (17) and



0), in the presence of a base to deprotonate the conpound of fornula (17),
to yield a conpound of formula (18); 25 ii) renoving the protecting group
(PG fromvoleoswwspsund of fornula (18) to yield a conpeomd:BboFmesal a
(19);. iii) reacting the conmpound of formula (19) with a suitable reagent
to yield a conpound of fornmula (4) wh in Xis -(CRR'),Q(CR'R 12).; and
Iv) oxidising Qwhere Qis S as requi r'gée 30 Wen R4 is hydrogen a conpound
of formula (4') is produced and when R3 and R4 are both hydr dgien conpound

of f or miloem@la'(R0)inclpdeendiey hygble bitrivockisomopdanigss bersilishiposand lithigm p) m
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t u R9 RigcRlhod and an Hkdtic S 2o (éanh@oithaubddd hreche hemmebld Ns of
formula (4) Iigéﬁor il aam?1f tlcand fore?r%léaﬁek Z&;b nmay ugl s)gr%aegprfem)ar grdo@gjgﬁgun >0
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compound of formula (18) can be converted to formula (19) by treatment with acid (Boc) or

hydrogen/ palladium (CBz). A compound of formula (19) can be converted to a compound of
formula (4) by treatment with an alkylsulfonylchloride in the presence of a base such as

10 pyridine in a solvent such as dichloromethane. In the case where t=0, Q is O, L is OH and B
is aromatic, 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
azodicarboxylate or diisopropylazodicarboxylate and triphenylphosphine and a compound of
formula (17) or formula (21) to give a compound of formula (4). In addition PG could also be

15 a protected hydroxamic acid or reverse hydroxamate. Thus reaction of formula (16) and (17)
and of formula (20) and (21) would deliver a protected version of formula (1) which could

then be deprotected.

A compound of formula (1) can be prepared by removal of a protecting group on the
20 zinc binding group directly. The protecting group (PG) can be benzyl or 2,4-
dimethoxybenzyl. The former can be removed by treatment with hydrogen/ palladium and the
Jatter by treatment with mild acid (see Tetrahedron Letters, 1998, 39(43), 7865). The required
protected hydroxamic acid or reverse hydroxamate can be obtained by using a suitably
protected hydroxylamine earlier in the synthesis.

25
R4 R3 R4 R3

D)m \\ 0 CONR™OPG (e o\\s,,o CONRSOH
)
« R

formula (1)




iii) reacting the conpound of fornula (19) wth a suitable reagent to yield
a 10 conpound of forrmula (4) wherein Xis -(CRR ())r-Q (CR'R 12) U, and

i v) oxi diwDrego«@osdzére Qis S as required. Wien R4 i s hyecogBroes/@espound of
formula (4') is produced and when R3 and R4 are both hydrogen conmpound of

formula (4") is produced; (DmPG (D m N,PG ~QHLBQutu Rs RO
R11 R12 RO Rlo ,R11 R12 formula (20) fot'nula (21) fornula (18) (D m (D m
OO01~-~N SRABQCDR3ETt u RO Rl RI1 RI2 formula (4) fornula (19)

15 Schene 14 I&rb)bot hos’c(p_e RY16rPand 14: L is a su'@abl eol e@yiFh 3gc’f)oup such

as hal o (chlor &t by on? i _N_hysir oxy, nmesyl_qr ‘Tosyl esui t N s to
depr ot ona e ga \corpo rﬁg flOI’m,l and--\\0 04/ g0 "'
-36 fornmula (0L nel ude sodiggm hydride, [itR

2003/ 002959
g/di propyl am @e,

butyl l'ithi umarfd ITthium bis(trinmethylsilyl)am d& suitable reaction
conditions for a) are tenperatures ranging from- 78&@mua(fOC and an aprotic
sol vent, e.g. tetrahydrofuran under argon; suitable protecting groups (PG
i ncl ude Boc (t-butoxycarbonyl), CBz %@%‘Eééyl oxybenzyl) groups' and nesyl

or 5 anot her al kyl sul phonyl. In the case where PG is al kyl sul phonyl,
reaction of formula (16) and (17) and of formula (20) and fornula (21)
directly prodi&gsba a?ﬂﬁﬁ@wﬂ(ﬂhzﬁfceﬁﬁﬁ oot vaddus ring amdapeend i thefoonpoliads(dEs)

can be converted to fornula (19) by treatnment with acid (Boc) or hydrogen/

pal | adf ke pEBent inyengenpyhe iprodusedhy slapdagd aoattis SUbSINEGN EaCto8s 8T conpound

of 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
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation

10 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
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group

15 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
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

20 It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley

25 and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a

methoxycarbonyl, ethoxycarbonyl or t-butoxycarbonyl group, an arylmethoxycarbonyl group,



formula (4) by treatnment with an al kyl sul fonylchloride in the presence of a
base such as 10 pyridine in a solvent such as dichloronethane. In the case
wher e t =0WOQu¢4#006925L is OH and B is aromatic, M tsunobkCT@rMIO2SIcan be
used to forma conmpound of fornula (18), i.e. a conpound of forrmula (16)
or formula (20) would be reacted with m xture of diethyl

azodi car boxyl ate or dii sopropyl azodi cari3oxyl ate and tri phenyl phosphi ne and
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follow ng the processes nentioned a%ovie, and a ,shuch %re i ncl Lf)ded in tthe
process RSPEYaIBRO SFOEP 1S, for example, a phthaloyl group which may be removed by treatmen

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 grdup, for example benzoyl, or an
15 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
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.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
20 hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a tert-butyl group which may be
removed, for example, by treatment with an acid, for example an organic acid such as

25 trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.

30 As stated hereinbefore the compounds defined in the present invention possesses
metalloproteinases inhibitory activity, and in particular TACE inhibitory activity. This

property may be assessed, for example, using the procedure set out below.



i nvention. Such reactions and nodifications include, for exanple,

i ntroduction of a substituent by neans of an aromatic substitution

react i on,woedueotoseed of substituents, alkylation 10 of swoItGR20€M0295and

oxi dation of substituents. The reagents and reaction conditions for such
procedures are well known in the chem’% art. Particul ar exanpl es of
aromatic substitution reactions includ€ the introduction of a nitro group
usi ng concentrated nitric acid, the introduction of an acyl group using,
for exanple, an acyl halide and Lewis acid (such as alumniumtrichloride)

under Friedel af itions; the introduction of an al kyl group 15
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such as an al kali 5 netal hydroxide for exampl e |I'[EI um or so
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hydr ochl rirc’o oric aC| rifluoroacetic acid and an
aryl met hﬁ&ﬁﬁl@!fhﬂ&%ﬂuﬂﬁﬁﬁoﬁ@xﬁnﬁgﬁm mtdsenw group may be renpved,
for exanple y rogenat1 on over cata %Ft such as pal | adi um on- car bon,
or by 20r eat mekhe abi ity of the g@mgpounds to inhibit proTNFa convertase enzyme (TACE) may be

assessed using a partially purified, isolated enzyme assay, the enzyme being obtained from the

membranes of THP-1 as described by K. M. Mohler et al., (1994) Nature 370:218-220. The

purified enzyme activity and inhibition thereof is determined by incubating the partially
purified enzyme in the presence or absence of test compounds using the substrate

25 4',5-Dimethoxy-fluoresceinyl Ser.Pro.Leu.Ala.Gln.Ala.Val. Arg.Ser.Ser.Ser.Arg.Cys(4-(3-
succinimid-1-yI)-fluorescein)-NH, in assay buffer (50mM Tris HCl, pH 7.4 containing 0.1%
(w/v) Triton X-100 and 2mM CaCly), at 26°C for 4 hours. The amount of inhibition is
determined as for MMP13 except Aex 485nm and hem 538nm were used. The substrate was
synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-NH-Rink-

30 MBHA-polystyrene resin either manually or on an automated peptide synthesiser by standard
methods involving the use of Fmoc-amino acids and O-benzotriazol-1-yl-N,N,N',N"-

tetramethyluronium hexafluorophosphate (HBTU) as coupling agent with at least a 4- or 5-
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The activity of the compounds of the invention as inhibitors of aggrecan degradation
20 may be assayed using methods for example based on the disclosures of E. C. Armer et al.,
(1998) Osteoarthritis and Cartilage 6:214-228; (1999) Journal of Biological Chemistry, 274
(10), 6594-6601 and the antibodies described therein. The potency of compounds to act as
inhibitors against collagenases can be determined as described by T. Cawston and A. Barrett
(1979) Anal. Biochem. 99:340-345.
25

Inhibition of metalloproteinase activity in cell/tissue based activity

Test as an agent to inhibit membrane sheddases such as TNF convertase

The ability of the compounds of this invention to inhibit the cellular processing of
TNFo production may be assessed in THP-1 cells using an ELISA to detect released TNE
30 essentially as described K. M. Mohler et al., (1994) Nature 370:218-220. In a similar fashion

the processing or shedding of other membrane molecules such as those described in N. M.,



yl)acetyl.Pro.Leu. Gy. Leu. N-3-(2, 4-dini trophenyl)-L-2, 3-di am nopr opi onyl . Al
a.Arg.NH2 in the presence or absence of inhibitors. Activity is determ ned
by measurwogoedimedi2suor escence at Xex 328nm and Xem 393mail/GB20EH0L9S9
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20 The ability of the compounds of this invention to inhibit the degradation of the

aggrecan or collagen components of cartilage can be assessed essentially as described by K.

M. Bottomley et al., (1997) Biochem J. 323:483-488.

In vivo assessment

25 Test as an anti-TNF agent

The ability of the compounds of this invention as in vivo TNFo inhibitors is assessed
in the rat. Briefly, groups of female Wistar Alderley Park (AP) rats (90-100g) are dosed with
compound (5 rats) or drug vehicle (5 rats) by the appropriate route e.g. peroral (p.o.),
intraperitoneal (i.p.), subcutaneous (s.c.) 1 hour prior to lipopolysaccharide (LPS) challenge

30 (30pg/rati.v.). Sixty minutes following LPS challenge rats are anaesthetised and a terminal

blood sample taken via the posterior vena cavae. Blood is allowed to clot at room temperature



10 each of water and triethylsilane. The di nmet hoxyfl uorescei nyl - pepti de was
isolated by evaporation, trituration with diethyl ether and filtration.
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the invention have been found to be active against TACE at 0.1nM to 50gM
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Bi ochem J. 321:2 79 may be tested using appropriate cell |ines and
with suitable antibodies to detect the shed protein. Test as an agent to

inhibit cell based.invasion The ability of the conpound of this invention
to inhi tﬂﬁwﬁ-@ﬂ%lls in an 5 invasion assay may be deterni ned
as descri bed | - L Rl : : <3245,
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in a hunman whol e bl ood assay where LPS s used tq stinulate the. rel ease of
TNFa. !4 6%t Qsfin vivo hydrolysable eg/ter thereof, as gegined%ereqnbe?ore in Rssoctation with a

pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical

20 administration as an ointment or cream or for rectal administration as a suppository. The
composition may also be a form suitable for inhalation.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The pharmaceutical compositions of this invention will normally be administered to

25 humans so that, for example, a daily dose of 0.5 to 75 mg/kg body weight (and preferably 0.5
to 30 mg/kg body weight) is received. This daily dose may be given in divided doses as
necessary, the precise amount of the compound received and the route of administration
depending on the weight, age and sex of the patient being treated and on the particular disease
condition being treated according to principles known in the art.

30 Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this
invention.

Therefore in a further aspect of the present invention there is provided a compound of



10 heparinized (1 OQUnits/ M) human bl ood obtained from vol unteers, was added
to the plate and i ncubated with 20l of test conpound (duplicates), in
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addition of 20l LPS (E. coli. 0111: B4, 4{? nal concentration 10pg/m ). Each
assay includes controls of neat blood ihcubated with nmedium 15 al one or LPS
(6 wells/plate of each). The plates are then incubated for 6 hours at 37C
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M ce anchydidl§EbRSester thereof, as defined hereinbefore, is also provided for use in a method of

treating a respiratory disorder such as asthma or COPD.

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

20 defined hereinbefore, for use as a medicameit.

Also provided is a compound of formula (1), or a pharmaceutically acceptable salt or
in vivo hydrolysable ester thereof, as defined hereinbefore, for use as a medicament in the
treatment of a disease condition mediated by one or more metalloproteinase enzymes and in
particular a disease condition mediated by TNFa.

25 Further provided is a compound of formula (1), or a pharmaceutically accéptable salt
or in vivo hydrolysable ester thefeof, as defined hereinbefore, for use as a medicament in the
treatment of inflammatory diseases, autoimmune diseases, allergic/atopic diseases, transplant
rejection, graft versus host disease, cardiovascular disease, reperfusion injury and malignancy
in a warm-blooded animal such as man. In particular a compound of formula (1), or a

30 pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore,
is provided for use as a medicament in the treatment of theumatoid arthritis, Crohn’s disease

and psoriasis, and especially theumatoid arthritis. A compound of formula (1), or a



Phar maceuti cal Conpositions According to a further aspect of the invention
there is provided a pharmaceutical conposition which conprises a conpound
of for mulwo(20)4/006925a phar nmaceuti cally acceptable 15 salPCT@EB2008/002950

hydr ol ysabl e ester thereof, as defined hereinbefore in association with a
phar maceutical | y-acceptabl e diluent or _ @_rri er. The conposition may be in a
formsuitable for oral admnistration, for exanple as a tablet or capsule,
for parenteral injection ncl udi ng i ntyavenous, subcutanequs, .
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suspensi gy pdMka thse hok meARhRht AN E AN dralrbQikoRity Al oRieh buthits of
cream or for Fectal admnistration as a suppository. i conposition may
al so be asthmawr €OPAbl e for inhalation. In general the above conpositions

may be prepared in a conventional manner using .conventi onal FXCi ients.
The phar maceuticeemdingdmsaathes asaect of therinkentiopdhare Prayifded Hisrisa el § cerapound

dri b c ‘ 75 ; .
e A R A e
recei veddeffi¥dsheghbeford o ehefadhuitE gre € B nhedicimehtifed uskoimaBe asatnperefsdisgase t he

preci se anount of the conpound received and the route of adm nistration
dependi ngowshtiemmediategitty, ongge mereimsEakloproteinase SBEYRG5ta0R & Reticlant dideashd on

th ticular dis dition bei t ed ding t i nci pl
nown | neottiin SedghaRy A InA Hhrt lERal AR AL AR 00 ai " about "1 g to
500 ng of ac dided id Ak 8se MVE@MPoRNd of Rer@ioM18, dri pﬁaﬁﬂaaetwaugspect of

the present invention there is provided a corrpoun?f of "WO 2004/ 006925

PCT/ GRRO6epRRRSAIt or #8vibe hydrbkysqbly estenthereplh as deftedthiersintieforadrdhst abl e sal t

or in vivo hydrolysabl e ester, thereqgf, as defined hereinbefore, for use in
2 met hod POPUACEEE HEnRegicame P A6 B QM P T IRCHP A0 AlrPasey Ay AT lF
Al'so proyjdad. i s - i HRE @SS Aatkdfovascul
accept ab}fﬁesg%gf’tﬁg 1&%8?%‘5\#3%% t&/{ﬁfsgﬁ%grae %20%%?%?\,%}%%}{@%?% asS ‘defi %‘éagcu "

her ei nbetidesse, feperfssen infurg anchdatignaicy in @ staimleoded iasiesd sudoasdnan.dn nedi at ed

by one or npre netal |l oprotei nase enz and in particular a_ .disease
condi t i oRahsHianthedse of FRpraPOYDGAf Aerm ?'éf); AePlragm ceeaﬁ%*ém?aembl? 8??’%‘8}1 B (1),

or a @P?Qg@%ﬁgx}&ﬁggl% ¥si3f ﬁ)%%tgf} b %eﬁt?ééf her&ﬁbéf@re}’k}?@ggﬂ%%ﬂ' 2 1S abh&raBRLLEf a

t here I'ned herern ore, r-use in a of treating 10
i nf | ammaedicadicaeiasts treqnicai sfirhaenatogleatheisis, Gloha's gliwAst adi psodasss asds,

t ranspl ant re]lection, i . .
especially rheumatoid arthritis. The use of a compound of formula (1), or a pharmaceutically

acceptable salt or in vivo hydrolysable ester thereof, ‘as defined hereinbefore, is also provided
in the manufacture of a medicament in the treatment of a respiratory disorder such as asthma

20 or COPD.

According to a further feature of this aspect of the invention there is provided a
method of producing a metalloproteinase inhibitory effect 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).

25 According to a further feature of this aspect of the invention there is provided a
method of producing a TACE inhibitory effect 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).

According to this further feature of this aspect of the invention there is provided a

30 method of treating autoimmune disease, allergic/atopic diseases, transplant rejection, graft

versus host disease, cardiovascular disease, reperfusion injury and malignancy in a



graft versus host disease, cardiovascul ar di sease, reperfusion injury and
mal i gnancy in a warm bl ooded ani mal such as man. In particular a conpound
of formulwo(20)4/006925a pharmaceutically acceptabl e salt ®@CTIGB200®2959
hydrol ysabl e ester thereof, as defined hereinbefore, 1is provided for use
in a method of treating rheumatoid arthritis, Crohn's di sease and
psoriasis, 15 and especially rheunat oif%arthritis. A phar maceutical |y
acceptable salt or in vivo hydrolysable ester thereof, as defined

her ei nbefamehlobdedadnsoalp suwhi ad eaart, or nagd of surhdraatnéns gvho¢h camprises administering

respiratory disorder _such as asthnma or .. According to an additional
aspect d&f S‘i“ﬁémimﬁ}éﬂﬁffﬁﬁ“ier?éﬁ‘%mfgp%?%ﬁ’cﬁ’ggi’gf%‘gﬂﬁ%bSd of formula (1), or a
phar maceutic t. ihdWh Y slipd s ebligr €8k &ke hirer eof , as
20 defined h%lggﬁﬁ’gﬁ%?ésgb%}ﬁ@s%ft%éu%ékrre |g%)nmént. Al so provi de%l is a
conpoundseifiasis aidibspeéitlly reunatqit arthmittssnta weatd-yloadakptimbl, sucedstmar, in ngedvi vo
hydr ol ysabl e ester thereof, as defined, hereinbefore, fg;,use as a

medi c s suGhreataent whigh GRIRPritss admyyerRgtosaAIml AN AEECHY /RNt ORE8 or nore
met al | opr ) [ 1 i b pEdiat ed
by TrFa oGBS EREKTIE ithe: BroRBLC EllcRlontrUcTERE rABRALY dfbntBrhal
phar maceytithalal of CORPB i ablagm$Addded animab, sutlv as yayiamgshof ick seamenhwhebf , as
defined hereinbefore, for use as a medicanment in the treatnent of

i nf | anmreroBpyises admeinistering e saidanimal an eidective amouneeid Q%&%lﬁfi@rfrgcif%’g%@é-,
transplant rejection, graft versus host disease, cardiovascul ar di sease,
reperfusion injury and malignancy in a warmblooded animal such as man. In
parti-gul ar a 15QAPGWA% Bfeirfugs Mitharapditic MEdigindGhe bampmaris of eatlula @gaedt abl e
salt or in vivo hydrol ysable ester thereof, as defined hereinbefore, is

pr ovi dedhfiopharsecasicallyreateptablersalty are else vsefebasmbarmeagologieal iglomdher t hriti s,

Crohn's di d i asi d ially rh i thriti
conpoundiStiopgE A SpRariRngt o ed FBERORY P RUBREY HoBbhgldig we
phar mac elfeG &l linhiGiese BF &l @ylc:&aelcﬁvﬁy il 18bothtoBy MeHaR sl eatgHlogs, ribhekeof , as

defined hereinbefore, is dalso provided for use as a nedicanent in the
t r eat menhoukeys, ratespd micw py patt ebihd eeargulsii naw therepawiig agenteOPD. According to

o %t ofirut o ( e, 0a4E oHAY RREEREr e PrigosRbRapPE s fngd. hof pf pR SR ©
hydr ol ysxﬁgllﬁac]‘?&re%atﬁﬁﬁrtﬁ@ %]lterﬁétive%‘ﬁa hRgsh QbR ME 8f the dolipobmdiuirasd ur e of

a nedi canent for use I1n the treatnent of a disease condition nediated by
one or nmventioatdasdribpd beeimaseamdyynes and in particul ar a di sease
condition nediated by TNFa in a warm bl ooded ani mal such as man. Al so
provided is the use of a conpound of fornula (1), or a pharmaceutically

Examples
20 The invention will now be illustrated by the following non-limiting examples in which, unless

stated otherwise:

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or

ambient temperature, that is, at a temperature in the range of 18-25°C;

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent
25 was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30

mm Hg) with a bath temperature of up to 60°C;

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin

layer chromatography (TLC) was carried out on silica gel plates; where a “Bond Elut” column

is referred to, this means a column containing 10g or 20g of silica of 40 micron particle size,
30 the silica being contained in a 60ml disposable syringe and supported by a porous disc,

obtained from Varian, Harbor City, California, USA under the name “Mega Bond Elut ST”.

Where an "Isolute™ SCX column" is referred to, this means a column containing



10 acceptable salt or in vivo hydrol ysable ester thereof, as defined

herei nbefore in the manufacture of a nedicanent for use in the treatnent
of 1 nfl arwat2oe4ooadizs§eases, aut oi mmune di seases, all ergi eCatGRG/ @eBseases,
transpl ant rejection, graft versus host disease, cardiovascul ar disease,
reperfusion injury and malignancy in a_%rmbl ooded ani mal such as man. In
particular the use of a conpound of forntula (1), or a pharmaceutically
acceptable salt or in 15 vivo hydrol ysabl e ester thereqgf, as defined

her ei nbebeseenesukphpnis ariddaon-andaspash AbRed from BrtergationaliSesaihtechpolpgelid.,

cspoci al 15 EPREO TRl Sroptl RRay HAGARE MILAERHLA IR, Wikt |
phar nacepfhithadster I Becert@ k], €his alehngd UNndrikier Quityshiad otsatbogepheunit beppliofl, as

defined hereinbefore, is also provided in the manufacture of a nedi canent
in the tbelmasnt of a respiratory disorder such as asthma 20 or COPD.

or ovi aBa (s i ggrsih Wroqpraat o W SIPRTBY AP ARSI AFRET

war m bl ogggehiffni Jdy;, such as man, in need of such treatment which
conprises admnistering to said aninal an effective anmunt of a conpound
of for nu(vayields, whdn giveorate fry itlesteatipy prlyend feenaimecessarily thpse sipéchrcapbet he

i nvention the i.s. provided.a .nmethod of producing a T inhi bitory effect
5 e e e iR ReesS gevp et proh R S S e Bried p B bt e o
conpri seg @,?‘gg%.ni stering to said animal an effective amount of a conpound
of forrrulg 1)Y. According to this further feature of this aspect of the

i nventid o(vit Wiseregiven, PHONMRedhtais Otedant dxindhe farawafidelia aatues farumegordi sease,

al l ergic/atopic diseases, .transplant. rejection, graft er sus di sease,
car di ovadeENRHc e ae 81veh b BTN GRIOR D) A Fmedy it COBS & &
2004/ 0065 GHERAOAAAAAPR 300 WrYRE Ry HeRARA0ADMED (CBIRITHS ARk 1 N
need of such treat néent I ch conpri ses mnistering to Ssaid aninal an

ef f ect i veoledmunlesodtharvdsnqistadictooplidgeomstaats (1)are Alvso ipHayi ded i s a net hod of

treating rheumatoid arthritis, Crohn's disease ang ng}a{i asi s, and
especi al (¥i) Fhepivak ympoky have ithaizusual eaninas Bl yutiegd s s AYE as man, in

need . i i mnistering to said animal an
effectlgvgjué)srrslé%%tr&%ﬁﬁg%%ﬁt}h%{)%ﬁgg‘%hzleglu 1j. Further provided is a nethod
of treat (iRgmasy Petid @USY Yerdiraw itran slection asergy bhibelectr@ORIMsiin thee chemical

war m bl ooded ani mal , such as man, in need of such treatnpent which
conpri se®nHaHPh(APEhimryletusing droghepapurg Rreies where adigaist MHDIBHOR Ya& pound of
formul a .10 10 it ) j I p, i .t he
conpoun déf%%cfecfb r%(ft%%gﬁl (gﬁzj t\ﬁle%\?z{lﬁes Y5 Emy A ark Eﬁfeﬁ, geﬁﬁléfa(fly %ﬁw iBhd'&hich

indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the

20 positive mass ion - (M+H)";
(x) LCMS characterisation was performed using a pair of Gilson 306 pumps with Gilson 233
XL sampler and Waters ZMDA4000 mass spectrometer. The LC comprised water symmetry
4.6x50 column C18 with 5 micron particle size. The eluents were: A, water with 0.05%
formic acid and B, acetonitrile with 0.05% formic acid. The eluent gradient went from 95% A

25 t095% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES); where
values for m/z are given, generally only ions which indicate the parent mass are reported, and
unless otherwise stated the mass ion quoted is the positive mass ion - M-+H)" and

(xi) the following abbreviations are used:

DMSO dimethyl sulphoxide;
30 DMF N-dimethylformamide;
DCM dichloromethane;

NMP N-methylpyrrolidinone;



their pharmaceutically acceptable salts are al so useful as pharnmacol ogi cal
tools in the developnent and standardi sation of in vitro and in vivo test
systens fwoO 20bw00e92al uati on of the effects of inhibitor®CoiGR2003/002958] €
activity in |aboratory animals such as cats, dogs, rabbits, nonkeys, rats
and mce, as part of the search for ne&t her apeuti c agents. 15 In the above
ot her pharnmaceutical conposition, procéss, nethod, use and nedi canent

manuf acture features, the alternative and preferred enbodi nents of the
conpounds of DIA® i nveRiiiimprapdapilisadordaiéi n al so apply. Exanples 20 The

i nvention w be . rrated.by .th o] L. Qwi. non-limting exanples in
whi ch, unl esi‘kﬂ\gﬁgtoég‘lgivﬁbd@éqmPf%n%ﬁyg?gh)m%gare given in degrees

Cel sius (O); ppRsigati ongqueqrcarried out at roomor anbient tenperature,
that is, at a tenperature in the range of 18-25C, (ii) organic solutions
were dried oRAr anhydr Resomtegupesiuren sul phat e; evaporation of solvent 25
was carried qut using a[r tary evaporator under reduced pressure (600-4000
Pascal’s; 4.513% mm Hg) qﬁowa&etb‘é‘t‘ tenperature of up to 60C, (iii)

chromat ogr apiyofn! ess Qihigpiv se stated means flash chronatography on silica
gel; thin layer chromatography (TLC) was carried out on silica gel plates;
where a "Bon&tBlAgt " coletigh acdtater ef erred to, this nmeans a col um contai ni ng
10g or 20g of silica of 40 mcron particle size, 30 the silica being

cont ai ned i n TA%0m di dpERNEI0EMEY i nge and supported by a porous disc,
obtained fro ican, . i i,f orni a, USA under the nane "Mega
Bond El ut Sr TB\@%?ere g%%@%gﬁ%ém@gﬁh ]:)I um" is referred to, this neans a
col unpy cont aipiPEA. WO 2QR46M0pN2BYRETHGB2003/ 002959 - 46 benzenesul phoni c
acid (non-endcapped) obtained from]lnternational Sorbent Technol ogy Ltd.,
1st House, DMTB%n | ndusethylfergybutdethost r ad Mynach, Hengoed, M d G anor gan,
UK. Where Flashmaster Il is referred to, this nmeans a UV driven autonated
chromat ography unit supplied by Jones; 5 (iv) in general, the course of
reacti o XRePIiRf! owed by TLC and reaction tinmes are given for
illustratton only; (v) yields, when given, are for illustration only and
are not (RépelsHaf 5 : 4-vhrathyhk ey divard - A5 Hamethyll 4= s g

devel %mant o]y ratlons (gr?na;r:geeatd if nore material was required; 10
(vi) UAY G e g ot ed and is in the formof delta val ues
for major o "
.S
o~ oY

VA

C

To a stirred solution of (R/S)-{1-[({4-[(2-methylquinolin-4-yl)methyloxy]piperidin-1-
y1}sulphonyl)methyl]-4-pyrimidin-2-ylbutyl }hydroxylamine (150mg, 0.27mmol) in THF
(4ml), was added a preformed mixture of acetic anhydride (200pl, 2.1mmol) and formic acid
20 (0.8ml). The mixture was stirred at RT overnight. The solvents were removed by rotary
evaporation, and the residue partitioned between EtOAc (50ml) and sodium hydrogen
carbonate (20ml). The organic layer was dried (Na;SOs), concentrated and purified by
chromatography (10g silica bond elute, eluent 0—12% EtOH / DCM) to give (R/S)-1-[({4-
[(2-methylquinolinyl-4-yDmethyloxy]piperidin-1-yl }sulphonyl)methyl]-4-pyrimidin-2-
25 ylbutylthydroxy)formamide as a white foam (76mg, 0.14mmol).
NMR: 1.7 (m, 6H), 1.9 (m, 2H), 2.6 (s, 3H), 2.85 (m, 2H), 3.1 (m, 3H), 3.4 (m, 4H), 3.7 (m,
1H), 5.0 (s, 2H), 7.3 (m, 1H), 7.45 (s, 1H), 7.5 (t, 1), 7.7 (t, 1H), 8.1 (m, 3H), 8.7 (m, 2H),
9.7 (m, 1H); MS: 528.



di agnostic protons, given in parts per mllion (ppm relative to
tetranethyl silane (TM5) as an internal standard, determ ned at 300 MHz
usi ng pervewrnerioe2BVSO ( CD3SOCD3) as the sol vent unl es®ChtdB200/®2958t at ed;
coupling constants (J) are given in Hz; (vii) chem cal synbols have their
usual neanings; SI units and synbol s ane used; 15 (viii) solvent ratios
are given in percentage by volunme; (ixX) nass spectra (MS) were run with an
el ectron energy of 70 electron volts in the chem cal _ionisation (APC)

nmode usithg sterigng meteriakFeS it B[ Ademethiquinqlingl-¢-yDaethder Waipeifinvas

effected | egtr v (ES).: r [ ener al |

onl v 1 o iareR AR A b Ao B ek e Wk pRigid A ST e &1 1Y
ot herw sp st ated stifted SEpEnsi @of R He8F1dusndlined-yRerbpR$lid A (4588 5.4i@wbl) in( M-H) +;
(x) LCMS characterisation was perfornmed using a pair of G| son 306 punps

with G IBER(12881) 3RE wap hddeddittivmpalepinivnbadode (d<knls bOM sdniiandn THiRe LC

conpri s wat symet r . 6x50 col.u C | 5. m n._partj L7€e.
The el e drmR eyes 20 RS Bash Tt fientalh weSh il eARblyTollo T i 1
0. 05% f ny@b?Nﬁ@thB‘ﬁuﬁdv&t@f‘((nﬁﬂﬁdT&%sm\@ﬁ% gdlata1oud phécipidbe % ARYedoff And

m nut es. "Where indi cated ionisation was effected by electrospray (ES);
where  wedshabwith THH. ZD@Me(2§0mdnwasyeided o thy fidindty andpartitipheshwitihsfiterated t he

e the poaTedy el i or il o MaSh it ol GoBRad iR s e
used:  DNBQyE}JRD Be Bl liffifin-4-30ndaMrolNast WRIE¥b & A TBHRHE Snidedl). The

di chl oronet hane; “NMP N-nethyl pyrrol i di none; WO 2%04/ 006925
PCT/ GRRG0@h&aR@68rs wetd phtifidl By chremprogpmphy (1Y stlagatimug|chtte, elusavdS 55 EEOHMDS

Lo Bl B D S e e, MRS LRl T o e R 85, T
tetrahydegfi 4530 1rhBPYR HEHTT. 21 B ¥hdH TRED YA Nig! 174,

ii) To a suspension of 2-methylquinolin-4-ylmethanol (100mg, 0.58mmol) in DCM
(5ml) at RT was added triethylamine (0.24ml, 1.74mmol). The reaction mixture was then

15 cooled to 0°C and methanesulphonylchloride (0.05ml, 0.64mmol) was added dropwise. After
10 minutes the reaction mixture was concentrated and EtOAc (20ml) was added and the
organic layer partitioned with brine (10ml), dried (MgSO.), concentrated and purified by
chromatography (10g silica bond elute, eluent 5% MeOH / DCM) to give 2-methylquinolin-4-
ylmethyloxysulphonylmethane (110mg, 0.44mmol). NMR: 2.7 (s, 3H), 3.35 (s, 3H), 5.75 (s,

20 2H), 7.5 (s, 1H), 7.6 (t, 1H), 7.75 (t, 1H), 8.0 (m, 2H): MS: 252.
ii) To a solution of zert-butyl 4-hydroxypiperidin-1-ylcarboxylate (1.75g, 8.73mmol) in
DMF (20ml) at 0°C was added sodium hydride (419mg, 60% dispersion in oil, 10.5mmol).
After 10 minutes a solution of 2-methylquinolin-4-ylmethyloxysulphonylmethane (2.19g,
8.73mmol) in DMF (10ml) was added dropwise over 5 minutes at 0°C. After 5 hours the

25 mixture was concentrated and the residue taken up in EtOAc (150ml). The organic layer was
washed with brine (50ml), dried (Na;S,04), concentrated and purified by chromatography
(MPLC, eluting with 75% EtOAc/ hexane) to give terz-butyl 4-(2-methylquinolin-4-
ylmethyloxy)piperidin-1-ylcarboxylate (1.46g, 4.lmmol). MS: 357.
iv) To a solution of fert-butyl 4-(2-methylquinolin-4-ylmethyloxy)piperidin-1-

30 ylcarboxylate (1.45g,4.1mmol) in DCM (10ml) at RT was added TFA (3ml). After 15 hours
the mixture was concentrated and azeotroped with toluene (x2) to give 4-(2-methylquinolin-4-

ylmethyloxy)piperidine.di TFA salt (1.97g, 4.1mmol). MS: 257.



10 DI PEA dii sopropyl ethylam ne MIBE nethyltertiarybutylether EXAVPLE 1
(RIS)-1-T({4-[(2- Met hyl gui nol i n-4-

| ) met hyl owo)2pe4p@s92di n- | -yl | sul phonyl )nmeth |y 1=4- 15 PCT/GB2003/002959
pyrim din-2-yl bl Ltyl (hydroxy)formam de O N oY O 90T) To a stirred
solution of (RIS)-{ 1-[({4-[(2-nethyl qu'&ol I n-4-yl)met hyl oxy] pi peridin-I-
yl } sul phonyl ) net hyl ] - 4- pyri m di n- 2-yl bGty! } hydr oxyl ani ne (150ng, 0. 27mmol )
in THE (4nl), was added a preformed m xture of acetic anhydride (2001,
2.1 mol ) Vand 8 hiddutien of L@F-pethglainolinreylmethyilex)nagriding.gf BhA salt @r49g,

over ni gh 0 V. . . t e

resi due B BRRGR DL PR bR Rl Bt (AP AL RS o
(20nt) .  dlepwiedditon! o yi@sthanesulplidngIcHI HiRBS0BmI, COBERTVIY @b%ﬁ/isameﬂouri fied by
chr omat ogr aphy élOg silica bond elute, eluent 0---12% Et / DCM to give

(R S) - 1- [ipinteapd shawsediianquixtiot ey pllawgd torarnyilodky] pifteet$ bpurs theymixfure was

Foam (5 HHED M R CbiEathied i Y BOp e il SRE Gt g
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V13 su priongi R 20 2 o 655 B ST g B oo B 8 21837 48 o
folloe 1Hy)5.00, SR (etpuepananen ot Eoieol G aeld ard s carpass! i

acid (49, }21. 4ol t 'RT ‘was added |ithrumal um ni um
hydri de Yi21. 41, a stirfN sebition iof A-(2mefkEquibol2d-4 4dmothylody ppipesdinelrer 20

m nutes. After 16h water (4 was _ad ioysly followed by 2N NaCH
(4nt) anﬂs%aﬁ@wjf@itéﬁm 55%%-)&%%5% @i%—ﬁaﬁ B‘&ﬁ?% PrEoneV43ddeq | t er ed
of f and \ ;ﬁ@/l the: filt s and
partiti oIﬁe V\ng'??i%%?lﬂ-r{g!t:gl NadH%ﬁ%%l%\%én? @%'?ﬂgh%rlggﬁ}@ﬁsé%gﬁh%as dried
(MgSA) , chiamoplodphate€d.065ml, DutSaimel) wias hddoadMAfgemd Hout b eoletor of 4H(2e

2- met hyl qui nol i n-4-yl met hanol whi te powder (858my, 5mmol). The 10
ot her | B Dbl FrEod Byl bk (L) Y 0gos wrLEe BURA e

a:vlé:e “35 gt‘oivgﬁ'?@ﬁgﬁgy%r tl(%g?éb%l{%‘ﬁfig ?X@r%cf MhhnB5funPSH88aP fsnhf QY Hen Gdac TRl ) -

the organic layer separated. The aqueous layer was re-extracted with EtOAc (8ml) and the
combined organics were concentrated and purified by chromatography (10g silica bond elute,
eluent 0—6% EtOH / DCM) to give E-1-{4-(2-methylquinolin-4-ylmethyloxy)-piperidin-1-
ylsulphonyl }-5-(pyrimidin —~2- yl)pent-1-ene as a pale yellow oil (0.13g, 0.28mmol). NMR:

20 1.2 (m, 1H), 1.7 (m, 2H), 1.9 (m, 4H), 2.3 (m, 1H), 2.65 (s, 3H), 2.9 (m, 4H), 3.3 (m, 1H),
3.65 (m, 1H), 4.0 (m, 1H), 5.0 (s, 2H), 6.5 (m, 2H), 7.3 (m, 1H), 7.4 (d, 1H), 7.5 (m, 1H), 7.7
(m, 1H), 7.9 (m, 1H), 8.0 (m, 1H) and 8.7 (m, 2H); MS: 467.
vii)  To a stirred solution of the E-1-{4-(2-methylquinolin-4-ylmethyloxy)-piperidin-1-
ylsulphonyl }-5-(pyrimidin ~2- yl)pent-1-ene (125mg, 0.27mmol) in THF (7ml) under argon

25 was added hydroxylamine (50% solution in water, 3ml) and the mixture stirred overnight.
The mixture was poured into water (10ml) and EtOAc (50ml) and the partitioned organic
layer was dried (MgSOj) and concentrated to give (R/S)-{1-[({4-[(2-methylquinolin-4-
yDmethyloxy]piperidin-1-yl}sulphonyl)methyl]-4-pyrimidin-2-ylbutyl } hydroxylamine
(150mg, 0.27mmol); MS: 500.

30
§ 4-(2-pyrimidinyl)-butanal has been reported in the literature and has CAS registry number
260441-10-9 (CA Index Name: 2-pyrimidinebutanal).



111), 7.4 (s, 1H, 7.5 (t, 111), 7.7 (t, 1H) and 7.9 (m 2H); M 174. ii)
To a suspension of 2-nethyl qui nolin-4-ylmethanol (100ng, 0.58mmmvl) in DCM
(5mL) at WO 20m00eetded triethyl am ne (0.24nml, 1.74mmol ). PCRA&GB20EBH02L50

m xture was then 15 cooled to 0OC and rret hanesul phonyl chl ori de (0.05nt,

0. 64mmvol ) was added dropw se. After nutes the reaction m xture was
concentrated and Et OAc (20m ) was addeds ind the organic layer partitioned
with brine (10m ), dried (MgSO4), concentrated and purified by

chromat ography (10g silica bond elute, eluent 5% MeOH/ DCM to give

2- met hylﬁM yl met hyl oxysul phonyl net hane (110ng, 0.44mmol). NVR 2.7
(s, 3H) 5.75 (s, 20 2H), 7.5 (s, 1H), 7.6 (t, 1H, 7.75 (t,
1H), 8. O|/B)-12h8thyl-ME4-R2Znet 1&m<‘ﬂﬁ1¢ et dx9Tpipdridigit - but yl

4- hydroxyp| perldl}(’lij\_/ﬁ [garbol;?;/ ate y%i{ x‘? %égollﬁjl n DWVF (20m) at 0OC
was addeﬂ}s@mmmm(gmomm@m@% di sper 5| oninoil, 10.5mol). After

10 mnutes a sol uti af of 2-net hyl qui nol i n-4-yl net hyl oxysul phonyl et hane
(2.19q, 73%% (10rr1) was added dropwi se over 5 m nutes at OC.
9 organl

After 5 rs th ure was concentrated and the residue taken up in
Et OAc ( 15Gnity. ic layer was washed with brine (50nl), dried
Ngoncentr at ed and purified by chromat ography (MPLC, eluting with
75% Et QAc/ lhexane) to give tert-butyl 4-(2-nmethylquinolin-4-

yl et hyl oxy) pi peridin-1-yl carboxyl at e 357, V) To a

sol ut i onlist Prpesdure,dgsgribed indixampls | §i3s %ﬁwdfxgém&%ﬂrémtbylaw%vﬁ |

| car box QEIM Iﬁllgeq
Xf ter Mhﬁh&l&&/ éé&nﬁh étllr‘r e évasﬂy([:}gncer?'g r}gdgﬂé% dﬂﬂ; QQ?X op e%ddeg(%:r@ F{)J‘)ee e
(x2) to gayleacétecﬁ ﬁnuhe\bémldqmyd&c(moa&dﬂ Oy 9feirhly hwqa)imfpe(m;tynmdmyl)ﬂﬁ&naaﬂot
(1. 979, 4.1lmm 57. WD 2004/ 006925 PCT/ GB2003/ 002959 -49 v) To a
sol ut i ongi¥$ (BQ{SM fﬁ%tflﬁlﬂ'é{ﬂ Hétetbrlayinplie fiprlnsihpneipedind-di  TFA sal t

S ot YOrAERED R RS blmle (EmERT L RIRED, SUR WA B 30 420 LD, o

10. 3ml 2.0 ¢ ORM, D86 EBH), 131051t SENHB.4 e, 4MRSLT QR, 1rH)><5@r(e M@)$7a|(ls OMoﬁdﬂSO
warmto RT. After 15 hours the mxture was 5 diluted with DCM (60

washed witt BDwa{’dt. 1iBowd 8.0 Gm.i¥B; MBARS. concentrated and purifi ed by
chromat ography (MPLC, eluting with 100% Et CAc) to give

4- (2- et hyl qui nol i n-4- yl met hyl oxy) - pi peri di n-1-yl sul phonyl net hane (600nyg,
1. 8nmol )Eggwpglge yel l ow solid. NWR 1 6 (m 2H), 2.0 (m 211), 2.65 (s,
311), 2.85 (s, 3, 3.0 (m 211), 3.3 2H), 3.7 (m 1H), 5.0 (s, 2H),
7.4 (45 @Rﬁ);l-pyné 3¢yl 2-G{#=[{3-methytqyinolint l)nmt@xc/lplpem}nénd 8.0 (d, 1H; M

i))13(52 ﬁgtﬁ;ﬂ) er]og}?ﬂ)?th lﬁhlﬁ 3 #ﬁ’WIBS%% OLl peridin-1-

i)

The procedure described in Example 1 was followed except that 4-(2-methylquinolin-4-

ylmethyloxy)piperidin-1-ylsulphonylmethane (150mg, 0.45mmol) (synthesis described above)
20 was reacted with pyrid-3-ylcarboxaldehyde (0.047ml, 0.495mml) instead of 4-(2-pyrimidinyl)-
butanal to give (R/S)-1-pyrid-3-yl-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide (74mg, 0.15mmol). NMR: 1.6 (m, 2H), 1.9 (m, 2H),
2.6 (m, 3H), 3.0 (m, 2H), 3.0 (m, 4H), 3.75 (m, 2H), 5.0 (s, 2H), 7.4 (m, 2H), 7.5 (t, 1H), 7.7
(t, 1H), 7.9 (m, 2H), 8.0 (d, 1H), 8.2 (s, 1H), 8.5 (m, 1H) and 8.6 (m, 1H); MS: 485.
25
EXAMPLE 4



yl sul phonyl et hane (150ng, 0.45mmol) in THE (6nl) at -10C under argon was
added LHMDS (0.945mL, 1M in THF, 0.945mv1l) and after a further 15

m nut es, wWoDaebbwio6926hl or ophosphat e (0. 065nl, 0.45mmol ) wasTARIeEs/002FVer 1
hour a solution of 4-(2- pyrimdinyl)-butanal (75ng, 0.495mv1l) in THE
(0.2nl) was added and the m xture allogﬁg 15 to warmto RT over the
weekend. Saturated ammoni um chl ori de ( ) was then added and the organic
| ayer separated. The aqueous | ayer was re-extracted with EtOAc (8ml) and

E Ih(e')g co Ir(Bl’ Siéd(Hf—gailﬂa@@l-%})él-Q{édé%megadwg;ﬁ#-ggﬂeﬁoéw%ﬁﬁdmbmat ogr aphy
silica, bon e eluent 0->6% Et to give
E- 1-{ 4- (Yilsﬁkgﬂg}ﬁﬁ‘%ﬁwﬁ@w% oxy) - pi peri di n- 1- °

yl sul phonyl }-5-(pyrim di n==2- yl)pent-|l-ene as a pale yellow oil (0.13g,
0.28nmmol ). NMR 20 f\\z\ifg;/'im’ 1.7 (m 2H), 1.9 (m 411), 2.3 (m- 1H,

2.65 (s, Wb 411), 3.3 (m 1H), 3.65 (m 1H), 4.0 (m 1H), 5.0
(s, 2H), 1),°°733 (m 1H), 7.4 (d, 1H), 7.5 (m 1H), 7.7 (m 1H)),
7.9 (m 1 , 8.0 (m 1HP and 8.7 (m 2H); MS: 467. vii) To a stirred

solution off the E-1-{4-(2-nethyl quinolin-4-ylnmethyl oxy)-piperidin-|-
yl sul phonyl }-5-(pyrimdin -2- yl)pent-l-ene (125ng, 0.27mmol) in THE (7m)
under arkherpro@dumvatescritebddn Fixampleyl was fodowsdescept thiat $102-metvydqunoliddil) and

the mxture stirred overnight. The m xture s jpour ipto water (1.OmM) and
Et OAc X 5 tﬁylé)ﬁwpéﬁ?éldb‘éhyhﬁ%i?ﬁi%&‘%ﬂ&&ﬁ i< @{Om%@e%%ﬁ gsrypﬁ’aﬂe %ﬁéﬁﬁé 3‘?{6/63
concentr ' gﬂcﬁé ra 5 ' [ 7 -(2-
yl ) met hyvﬁ%g%%%ap‘girty I n- ?ﬁ-sy?lc béﬁélg%ﬂgggl(‘g% ’?yﬂ%gﬂ ?)Wlt%dé’lf ﬁ(% yl but yl
%1hydlr3 OX ){iyﬁfﬂiﬂi@yl)gbh&(mmﬁ gfoxlfe_Z(Rfﬁplla(lHNﬁicéaﬁgD4-yB)C%S-({4ﬂ—K(quhqu@ig%lmﬁn) - but anal
as been reported in_the literature and ha registry nunber . .

260441- J}’@ﬂgf%e%é(]Hlﬁﬁ@éﬂﬂaﬁﬁm@%ﬂ)ﬂhﬁﬁ?mmmd%\%ﬁ%&ﬂsm%g‘% using a
PCT/ GB2003/. - 80-. < - :
a1 (2 meC Ry narr o A iR M S B O deous ammonia, MeOI)
sul phanyB9@phy. I §hsdnoXYYIRO r N6 (i B0 2.0( (i 2HY, 2.68(s, 3H), 3.0 (m, 2H), 3.2 (m, 2H),

3.3 (m, 2H), 3.7 (m, 2H), 5.0 (s, 2H), 7.1 (s, 1H), 7.5 (m, 3H), 7.7 (m, 2H), and 8.0 (m, 3H);

MS: 474. -

EXAMPLE §
15 (R/S)-2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyrid-3-
ylethyl(hydroxy)formamide

To a stirred solution of (R/S)-1-[({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-
yl}sulphonyl)methyl]pyrid-3-ylmethylhydroxylamine (130mg, 0.31mmol) in THF (2.5ml),

20 was added a preformed mixture of acetic anhydride (100ul) and formic acid (0.4ml). The
mixture was stirred at RT overnight. The solvents were removed by rotary evaporation, and
saturated sodium hydrogen carbonate (4ml) was added. EtOAc (10ml) was added and the
mixture separated. The aqueous layer was re-extracted with EtOAc (5ml) and the combined
organic layer was concentrated in the presence of MeOH (10ml) and purified by

25 chromatography (10g silica bond elute, eluent 0—100% EtOH / DCM followed by 5% EtOH/



The procedure described in Exanple 1 was foll owed except that

4- (2- met hyl qui nol i n-4- yl met hyl oxy) pi peri di n-1-yl sul phonyl net hane (150ng,
0. 45mmol )wOgemtrerss descri bed above) was reacted w t hprPeTmBbesatoyLse
(0.028m, 0.495m1) instead of 4-(2-pyrimdinyl)-butanal to give
(R'S)-1-nethyl -2-({4-[ (2-nmet hyl qui nol i nss4-yl ) met hoxy] pi peridin-1 10

yl } sul phonyl ) et hyl (hydroxy)formam de (47ng, O.llmmol). NVR 1.2 (m 3H) ,(
1.7 (m 2.0 (m 2H), 2.65 (s, 3H), 3.05 (m 3H), 3.4 ( 4H), 3.7 (m
Thy 5. QA $piEve US| (404 Sty Pebeey orberidie Lol loha b Py 31

MS: 422. . .
(R'S)- 1-%&?% w-%tgﬁ’/’gf)gdi?l{aﬁ?‘ﬂe(af-anfé’?lﬁ;f?‘é%lig’n%H‘ﬁ{nz?pyMSﬁé‘t“%bxy] piperidin-l- yl }
sul phonyl ) et hyl (hydroxy)formam de 1N N N The procedure described in
Exanple 1 was fol |l owed except that 4-(2-nethylquinolin-4-

yl met hy | BheStartipe maigrial (RAP)-doll(rhb@sodimeutengidorvipiperidisdmol ) (synt hesi s

d i . i th id- 3- b hyde (0.047n,
0- 205 By Bt SAERy B ONbife da pEBBT R EINTC
(RS)-1-jpyri d:I%-aydoi&foh{o‘fte[ifﬁum?hmyﬂﬂﬁ%}%@éﬁdlnéll-ylbérBBi})hQté)(éll\%i 199nhedbIyid -

yl } sul phon I?et%l (hydroxy) formam de ( 4&%,@ 0.15mmol). NMR 1.6 (m 2H),
1.6 (m DME (100m8 T 8eyadded sodinn tofide GOGmEBO%IspessiarBin(ai, 198pme).0 (s,

2H), 7.4 o~ gD 1 .7 t 1- 7.9 2 8.0 1H) ,
o b (o a1 B2 Fudhvindiiphctborfan Ot kb agiiloppisy. | e 18
2004/ 00642 Whikl Wae AQRAQOAHINd thOBMIReRoved bl 88 Hlixitrdlvis grfifiofed

[ (2- met hyl qui nol i n-4-yl ) nmethoxy] pi peridin- |- yl }

sul phahytepeednyw gthy (100 mkyanddPEHni3a200miNahd thy coBibinN or@nie-lay@f wasl dried | o
e S A S B SRS v,
0. 45mmoIpChoUs LhRSES-118% 4L LB RBRYRhzyloxy)piperidin-1-ylcarboxylate as a green oil
(4.15g, 13mmol). NMR: 1.4 (m, 11H), 1.8 (m, 2H), 2.2 (d, 6H), 3.0 (m, 2H), 3.6 (m, 3H), 4.4
(s, 2H), 7.0 (m, 2H), 7.1 (s, 1H); MS: 320.
15 i) To a solution of zert-butyl 4-(2,5-dimethylbenzyloxy)piperidin-1-ylcarboxylate (4.1g,
12.85mmol) in DCM (30ml) was added TFA (3ml) and the mixture stirred overnight at RT.
TFA (3ml) was added and the mixture stirred at 40°C. After 1 hour the mixture was
concentrated and the residue azeotroped with toluene to give 4-(2,5-
dimethylbenzyloxy)piperidine. TFA salt as a colourless oil (5.52g, 12.85mmol plus a small
20 amount of toluene). NMR: 1.7 (m, 2H), 2.0 (m, 2H), 2.2 (s, 3H), 2.25 (s, 3H), 3.0 (m, 2H),
3.2 (m, 2H), 3.65 (m, 1H), 4.45 (s, 2H), 7.0 (m, 2H) and 7.1 (s, 1H): MS: 220.
iii) To a solution of 4-(2,5-dimethylbenzyloxy)piperidine. TFA salt (5.51g, 12.85mmol
plus a small amount of toluene) in DCM (90ml) at 0°C was added triethylamine (8.59ml,
61.6mmol) followed by dropwise addition of methanesulphonyl chloride (1.05ml, 13.6mmol)
25 over 5 minutes and the reaction mixture was allowed to warm to RT. After 63 hours the
mixture was diluted with DCM (90ml), washed with water (50ml), brine (50ml), dried
(MgSOj4) and concentrated to give a light brown oil. The oil was triturated with EtOH (20ml),
filtered and washed with cold EtOH and concentrated to give 4-(2,5-
dimethylbenzyloxy)piperidin-1-lsulphonylmethane as a white solid (2.63g, 8.0mmol). NMR:
30 1.6 (m, 2H), 1.9 (m, 2H), 2.2 (s, 3H), 2.25 (s, 3H), 2.85 (s, 3H), 3.0 (m, 2H), 3.55 (m, 1H),
4.45 (s, 2H), 7.0 (m, 2H) and 7.1 (s, 1H); MS: 298.



was reacted wth imdazol -5-yl carboxal dehyde (48ng, 0.495nmml) instead of
4-(2- pyrimdinyl)-butanal to give

(R/'S) - 1- (wbr2oewwe®s| - 4-yl ) - 2- ({4-[ (2- nmet hyl qui nol i n-4- PCT/GB2003/002959

yl') met hoxy] pi peri di n-1-yl } sul phonyl ) et hyl (hydr oxy) f or mani de, which was
purified using a 1Qg SCX colum (el umﬁg wi th 100% MeCH fol |l owed by 10%
aqueous ammoni a, MeOH) 10 (39rrg 0. NI\/R 1 6 (m 2H) 2.0 (m 2H),
2.65 (s, 3H), 3.0 (m 211) g gp H}]50(S
oH), 7.1V]s, IPl)ﬁ stu?reé sqlmlolspm (% ﬂlmﬁﬁlyli»mzykaw lsewlpﬁylgﬂwhony}e@e ang7 4,

1 o 5 AotRen GO Bt i THR (Grmbket 40 vt g 315 AgHsA LEMRS . 4pml. IMiin
yl et hyl (1yd rl%fn@l) Raatter SRrthbt 15‘ﬁi|mu‘tés ety cHi@ro’ph&f,phﬁfeE(d 036MmY0.67nMbl)

(RFS)-1-[({4 %2 5-di net hyl benzyl ) oxy] pi peridin-1
yl } sul phgasydyl tAitm] bgz@ur@s@)llyimfmynwcbrlearwwmdq (790ray 0. 7@ n@aghvinl THFn  THE

For m ¢ 40 Hea AR Sendh b aoudt B VB _P SR GoSRam: Seredol vants

ver e 1 enpyachit dhifk I@MBWs%ﬁéerEHde@ B R bHiAd BYeSRhBdnTHE ag&idus
carbonate (4nl) was added.” Et QA OmM) was added and the mxture

S eﬁgr at gdyerWae rfaqxteantmi Wwily EtOAaélOrd) elxd thaGDmblnﬁdtOMg&nd@%eré SMC)enmttdd ik

i th m d
ourifi 3&%@1@3% Rrsre e aale pigs bt diite: dlatnl S LEE R Ak bR e oe b
DCM fol I (%/5 éiﬁ‘ie%}%gnzy@x%oﬁﬁé@&lﬁ qzﬁsﬁﬁér%zg%ﬁﬁgzﬁé@lene 2% G tO

give (R S)
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| et hyl (hydro formam de as_ a foa .. 447 tarti
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)5 B TSI, A A L B Bl 2

19. 9ol (50%%rsolutidh if ilz&&frj ImBandRihenaixnae diged fod nmaiyhyﬂhia ﬂﬂ(t(lrég)ﬁl?{g),ouﬁ%xto
di spersion in oil, 19. g%lj) After 1 hour 2,5-dinet enzyl chI oride
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s S S SN 17 10 o
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EXAMPLES 6-9

The procedures described in Example 5 were followed using 4-(2,5-

20 dimethylbenzyloxy)piperidin-1-ylsulphonylmethane (decribed above) with the aldehyde
highlighted in the table in place of pyrid-3-ylcarboxaldehyde.

Example | Structure and Name Aldehyde starting MS of
material final
product

=0

O—U}

6 3-Phenylpropan-1-al 475
@V @N

R/S)-[1-({[4-(2,5-
Dimethylbenzyloxy)piperidin-1-

yl]sulphonyl }methyl)-3-




DCM to give tert-butyl
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2-pyrid-3-yl ethene (90ng, 0.23mmol) in THE (5ml) under argon was added
hydr oxyl am ne (50% solution in water, 2nl) and the m xture stirred for 4
days. Thewpiztumes2das poured.into water (2m ) and Et OA®CTABI)3/@eb9t he
partitioned organic |ayer was dried (MJSO) and 15 concentrated to give
(R/S)-1-[({4-[(2, 5-di net hyl benzyl ) oxy] piperidi n-1-

yl } sul phonyl ) net hyl ] pyri d-3-yl net hyl h oxyl am ne (96nmg, 0.23mml); Ms:
420. EXAMPLES 6-9 The procedures described in Exanple 5 were foll owed

usi ng 4- L_A‘MEMQTH hyl benzyl oxy) pi peri di n- 1-yl sul phonyl net hane (decri bed

a??:lg) 3%@5?‘2&32256%@}’ @%%%ﬁﬁl@??ﬁ‘ﬂeétﬂ?@@nxﬁdé%dgf starting M5

of  mat efj@hpidn gggthﬂgﬁrﬁggg)fﬁmgﬁ&enyl propan-1-al 475 O( NG O

(RFS)-[1-({[4-( t hyl’benzyl oxy) pi peridin- |- yl]sul phonyl }nethyl)-3
WO 2004/ 006925 PCT/ GB2003/ G0 9 -54 phenyl propyl] hydroxyf ormamde 7 F
4-Fluoro-2- 533 F RE- &i | uor onet hyl benzal ~N S\ dehyde OON, ' f
(RIS)-2-({4-[(2, "ﬁ%t | benzyl ) oxy] piperidin- | - yl }

sul phonyl ) 1-d 4-4] yor Oe m (trifluoromethyl)phenyl] ethyl (hy

droxy)fo M de o

5 To a stirred solution of (R/S)-2-({4-[(2,5-dimethylphenoxy)methyl]piperidin-1-yl }sulphonyl)-
1-(4-fluorophenyl)ethylhydroxylamine (185mg, 0.42mmol) in THF (5ml), was added a
preformed mixture of acetic anhydride (200pl, 2.1mmol) and formic acid (0.8ml). The
mixture was stirred at RT overnight. The solvents were removed by rotary evaporation, and
the residue was stirred in a mixture of EtOAc and saturated sodium hydrogen carbonate for

10 2h, then the layers were separated and the organic layer was washed with water, dried
(NazSOy), concentrated and purified by chromatography (10g silica bond elute, eluent
50—100% EtOAc/ Hexane; then on MPLC, eluent 25—75% EtOAc/ DCM; then on a 20g
silica bond elute, eluent 30—100% EtOAc/ DCM) to give (R/S)-2-({4-[(2,5-
dimethylphenoxy)methyl]piperidin-1-yl}sulphonyl)-1-(4-

15 fluorophenyl)ethyl(hydroxy)formamide as a pale-yellow foam (90mg, 0.19mmol). NMR: 1.3
(m, 4H), 1.8 (m, 3H), 2.1 (s, 3H), 2.25 (s, 3H), 2.8 (m, 2H), 3.3 (m, 1H), 3.6 (m, 2H), 3.8 (d,
2H), 6.6 (d, 1H), 6.7 (s, 1H), 7.0 (d, 1H), 7.2 (t, 2H), 7.5 (m, 2H), 8.2 (s, 1H); MS: 465.

The starting material (R/S)-2-({4-[(2,5-dimethylphenoxy)methyl]piperidin-1-yl}sulphonyl)-1-
20 (4-fluorophenyl)ethylhydroxylamine was prepared as follows :
1) To a stirred solution of piperidin-4-ylmethanol (2.85g, 24.8mmol) dissolved in DMF
(130ml) at 0°C was added triethylamine (13.8ml, 99.2mmol) followed by methanesulphonyl
chloride (4.8ml, 62mmol) dropwise over 5 minutes and the reaction mixture allowed to warm
to RT. After 16 hours the reaction mixture was concentrated and the residue was partitioned
25 between water (50ml) and DCM (3x150ml). The combined organics were dried (Na;SOy),
concentrated and triturated with EtOH to give 4~-(methanesulphonyloxymethyl)piperidin-1-
ylsulphonylmethane as a pale yellow solid (3.2g, 11.8mmol). NMR: 1.3 (m, 2H), 1.8 (m, 3H),
2.7 (m, 2H), 2.85 (s, 3H), 3.15 (s, 3H), 3.6 (m, 2H), 4.1 (d, 2H); MS: 272.
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8 2-Trifluoronet hyl benzal 515 F O dehyde 0os O ON ~ Ol
(R
yl}
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d

F
S)-2-({4-[(2,5- dinmethyl benzyl) oxy] pip eri din- | -
sul phowol2pe4100p2s5 (tri fl uoronet hyl ) phenyl]ethyl (hy diParygH200¥m@eesde 9
rifluoromethyl benzal 515 0 dehyde 0 ONONFO (RS-2-({ 4-[(2,5
I methyl b enzyl) oxy]pip eridin- - } sul phonyl)-1-[3-
(trifluoronethyl)phenyl] ethyl (hy dro§9‘) formam de WO 2004/ 006925
PCT/ GB2003/ 002959 -55- EXAMPLE 10

(R/'S) - 241){ 4- [’(@asﬁmdwmlmtpﬁeaqiymwbﬂpmqom?@mgd 2amed) anddi phonyl ) - 1- ( 4-
fSL:chJ); Iog Sgﬁfa%e%{]ﬁﬁ S%y‘@a‘ié&’&f}ﬁ{;&@ 1n- lsuﬁp}llocrgr?metgang ng&)rlng, QZm?noBolnﬁ‘)l\%i:i rred
(R'S) - 24t [k Bl 8RR hpRERQL ¥IRE ethindl @itk frittude wastepla iy 60°C,

After 1 hour the mixture was cooled, concentrated and triturated with EtOH to give a brown

5 solid. This solid was treated with saturated sodium hydrogen carbonate, filtered and dried

under vacuum to give 4-(2,5-dimethylphenyloxymethyl)piperidin-1-ylsulphonylmethane as a

white powdery solid (518mg, 1.95mmol). NMR: 1.4 (m, 2H), 1.9 (m, 3H), 2.1 (s, 3H), 2.25

(s, 3H), 2.7 (m, 2H), 2.85 (s, 3H), 3.6 (m, 2H), 3.8 (d, 2H), 6.6 (d, 1H), 6.7 (s, 1H) and 7.0

(1H); MS: 298.

10 iii) To a stirred solution of 4-(2,5-dimethylphenyloxymethyl)piperidin-1-
yisulphonylmethane (200mg, 0.67mmol) in THE (8ml) at -10°C under argon was added
LHMDS (1.48ml, 1M in THF, 1.48mmol) and after a further 15 minutes, diethyl
chlorophosphate (0.097ml, 0.67mmol) was added. After 1.5 hours 4-fluorobenzaldehyde
(0.079ml, 0.74mmol) was added and the mixture allowed to warm to RT overnight. Saturated

15 ammonium chloride (10ml) was then added and the organic layer separated. The aqueous
layer was re-extracted with EtOAc (10ml) and the combined organics were dried (Na;SOy),
concentrated and purified by chromatography (10g silica bond elute, eluent 5—10% EtOAc /
Hexane) to give E-1-{4-(2,5-dimethylphenyloxymethyl)-piperidin-1-ylsulphonyl}-2-(4-
fluorophenyl)ethene as a white waxy solid (0.21g, 0.5mmol). NMR: 1.4 (m, 2H), 1.9 (m, 3H),

20 2.0 (s, 3H), 2.25 (s, 3H), 2.7 (m, 2H), 3.6 (d, 2H), 3.8 (d, 2H), 6.6 (d, 1H), 6.7 (s, 1H), 6.95 (d,
1H), 7.2 (m, 3H), 7.4 (m, 1H) and 7.8 (m, 2H); MS: 404.

iv) To a stirred solution of the E-1-{4-(2,5-dimethylphenyloxymethyl)-piperidin-1-
ylsulphonyl}-2-(4-fluorophenyl)ethene (200mg, 0.5mmol) in THF (Sml) under argon was
added hydroxylamine (50% solution in water, 1.5ml) and the mixture stirred over the

25 weekend. Saturated ammonium chloride (8ml) was added and the layers separated. The
aqueous layer was partitioned with DCM (lOml). and the combined organics were dried
(NayS0y), concentrated and purified by chromatography (10g silica bond elute, eluent
50—100% EtOAc / Hexane; then 20g silica bond elute, eluent 50—100% EtOAc / Hexane) to
give (R/S)-2-({4-[(2,5-dimethylphenyloxy)methyl]piperidin-1-y1}sulphonyl)-1-(4-

30 fluorophenyl)ethylhydroxylamine as a colourless oil (170mg, 0.39mmol); NMR: 1.3 (m, 2H),
1.8 (m, 3H), 2.1 (s, 3H), 2.25 (s, 3H), 2.8 (m, 2H), 3.6 (m, 3H), 3.8 (d, 2H), 4.2 (m, 1H), 5.9
(brs, 1H), 6.6 (d, 1H), 6.7 (s, 1H), 7.0 (d, 1H), 7.15 (m, 2H), 7.4 (m, 2H); MS: 437.



1- (4-f 1l uorophenyl) et hyl hydroxyl am ne (185ng, 0.42mmol) in THE (5ml), was
added a preforned m xture of acetic anhydride (200gl, 2.1mvol) and formc
acid (0. swh)2004Tine925m xture was stirred at RT overni ght. PCH&GRER00M@2458 wer e
removed by rotary evaporation, and the residue was stirred in a m xture of
Et OAc and saturated sodi um hydrogen carlggnate for 10 2h, then the |ayers
were separated and the organic | ayer was washed with water, dried
(Na2SO™4), concentrated and purified by chromatography (10g silica bond
elute, eluent 50-100% Et OAc/ Hexane; then on MPLC, eluent 25-*75% Et OAc/
DCM t helIEXAVEPIAO Q1 5| |ica bond elute, eluent 30-100% Et CAc/ DCM to give
(R'S)-2- met hyl phenoxy) et hyl p| peridin-1- sul phonyl )-1-(4
b € L A AR A AR RN A ot A V1

0.19 I 3 2.1 3 2.25 3 2.8
(m %,@F‘@lwﬂii}fﬁb‘fﬂg&%mwégs (sz 2H),(S6. 6H%d, 1H),(ess.7 (H)s 1H) ,
7.0 (ds 1H), 7.2 (t, 2H), 7.5 (m 2H), 8.2 (s, 1H); MS: 465. The starting
material (R S)-2-({

4-1(2, 5- dlnethylphenox i di n-1-yl}sul phonyl)-1- 20
(4- quorop )eth H0 anl e yas prepared as follows : i) To a
stirred s er¢ | -4-y t hanol (2.85g, 24.8mmuvl) dissolved in

DVF (130ml) at OC was addecptrl et hyI am ne (13.8ml, 99.2mmmol) foll owed by

h | a, 5 i d th
eact | on M RAFE R e EPAe L g eong PRI BT o e voaction
MU e BAeGOREOM SRR, L SRS IBRIRAL hiteaSdeasibebusen el er

(50nL) and he conbined organics were dried (Na2S
concent r &t 7e1dng|6)o86mm0l) nraplede ofi 4-(2- Ebfhyﬂqum@m\féylmethyloxy)plpendln—1-

4- (met hanes | 0X

yel I owto grnprpayB sy et RO RRHA 3 e ieng) ioxgﬁpe@ﬁ?mpmz&?pﬁm o),
2.85 (s 2

Fooas bosd i phchyliaceia ) Atdviztal 4 % ddbhfethandlld (SR, 0313,

2, 5-di netthyl phenol (298ny, 2.4nnDI) and 4-

(met hanesul phonyl oxynet hyl ) pi peri di n- 1-yl sul phonyl net hane (600ng, 2.2mmuol)
in DMV (10m) was added sodi um hydride (132ng, 3.6nmol) and the m xture

e tur at e at RS of A4S oAU R BB Bp et £9RL B GARRARE LAk 37,7
saturaﬁedclﬁaﬁhdwmmwin(bgbm carbonate, filtered and dried under vacuumto

gi ve 4-(2,5-dinethyl phenyl oxynet hyl ) pi peri di n-1-yl sul phonyl net hane as a
whi e poiliery Teut TiSabhgn of ostmeiny!botlepha %ﬁpulz%ymmolm ri.

( S 3H) w(aa ag(iﬁ sodgg%?@def#&%&?%ol)%ﬁ# ’A%AE)% teg rzpsol%lt_&)h o§48 (

(methanesulphonyloxymethyl)piperidin-1-ylsulphonylmethane (1. O9g, 4.0mmol) in DMF

(15ml) was added and the reaction left to stir overnight at RT. Water (5ml) was added and the
20 solvent evaporated. The residue was then partitioned between EtOAc (40ml) and brine

(25ml) and the aqueous layer re-extracted with EtOAc (25ml). The combined organic layer

was dried (Na;SOy), concentrated and purified by chromatography (Flashmaster II) to give 4-

(2,5-dimethylbenzyloxymethyl)piperidin-1-ylsulphonylmethane as a white solid (400mg,

1.3mmol). NMR: 1.37 (m, 2H), 1.76 (m, 1H), 1.87 (m, 2H), 2.28 (s, 3H), 2.31 (s, 3H), 2.64
25 (m, 2H), 2.76 (s, 3H), 3.35 (d, 2H), 3.8 (m, 2H), 4.45 (s, 2H), 7.0-7.09 (m, 3H).

EXAMPLE 12
(R/S)-2-Methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl } sulphonyl)propionic

hydroxamic acid



10 iii) To a stirred solution of

4- (2, 5-di net hyl phenyl oxynet hyl ) pi peri di n-1- yl sul phonyl net hane (200ng,

0. 67mol )wDreotlHB6q28nl) at - 10C under argon was added LIPWDSR200348B959 1M in
THF, 1.48mmol) and after a further 15 mnutes, diethyl chlorophosphate
(0.097nt, 0.67mmol) was added. After 1§§ hours 4-fl uorobenzal dehyde
(0.079ml, 0.74mmvl) was added and the hnfxture allowed to warmto RT
overnight. Saturated 15 anmonium chloride (1OM) was then added and the

organi c | ayer separat&U;;j?e aqueous |ayer was re-extracted wth Et OAc
\ O
N
b

(10mM) apdxt he cgggige&\ ganics were dried (Na2SO4), concentrated and

purified chro ogr a | Og silica bond elute, eluent 5-),10% Et OAc /

Hexane) t q giive E-

1-{4- (2, 5-"d&Aret hyl phenyl oxynet hyl ) - pi peri di n- 1-yl sul phonyl }-2-(4-

fl uor ophenyl)ethene as a white waxy solid (0.21g, 0.5mml). NWVR 1.4 (m
2H), 1.9 (m 3H), 20 2.0 (s, 3H, 2.25 (s, 3H), 2.7 (m 2H), 3.6 (d, 2H)
3.8 (d, 13H)stirfedGolution bER/SG-27méthyl-3-t)4-[(@-1B&hyIduinoliidt; yl in@héxmlpipefidin-4 (m

1H) and 7.§m%n1 2H); MS: 404. iv) To a stirred solutjion_of the o
E- 1- { 4- (P selphpredinsgmiprie agidd ki Pme ] Dédesgripedibelow) in DCM (4ml) at 0°C was

yl sul phanyl }=2=( A- 0 | ).et .. n der
2 gon waeted DRSO O h R RE RGOS AP ol Fihisd, "ptehastamlHulos 4

i Xt urse o8¢ i :RectRMahixtIIE whb cHRRKEMEd iSaicub ahe drisdimit vaauelid ff ildeuf fndiye was
added and the | ayers separated. The aqueous |ayer was partitioned wth DCM

(1 On} ) ghﬂﬁdmdlloﬂ%amﬂglﬁlbga}m tosmpeFea giitredisolytignedyyroxylimtan(i05e agreans
ifi i t, ilica.b | ! .1 50-= %, Et OA
P Hexandotit - S80 18 HHRE @b alE Pt pdfafinas' fue B Slbrge W DGR 75

gi ve dropwise over 5 minutes. After 1 hour the reaction mixture was diluted with EtOAc (20ml)
(RI'S)-2-({4-[(2, 5-di net hyl phenyl oxy) met hyl ] pi peri di n-1-yl }sul phonél g 1-(4
30 f | uoraog eatpd wetheptunsted eydoariom ehlad de(100ilb uFheergawt layen wonggied) )

NVR 1.3 2H), . 1.8 2.1 3H. 2. 25 2, . 3.6
(m 389 ,coéc_rggtre%?d, %rgteﬂ_(xg}h(%gri i te,,re%_g@i dleelc_g? Mgfzcziq_f)o,(gslgx? éﬂ%hZ—I&%\}glf%({%H% s,
1H), 7. 7 A 7oA : : :

L SR o 3o 0,000 o

[ (2, 5- Dioffethigé betinz77ngxy.] Betduoy). }Melteg Pdint:- 184y1°Cs NMRohy [({.rDh {17}y 2H),

pyrim di,ns 2y R Y 65 WA [ SRS 4B, 3 7@, el 5 0%, 28D, 7.45 5, 110), 7.5

(t, 1H), 7.7 (t, 1H), 7.9 (d, 1H), 8.05 (d, 1H), 8.8 (s, 1H) and 10.55 (br s, 1H); MS: 422.5.

15
The (R/S)-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propionic acid described above was prepared as follows:
i) To a stirred suspension of 4-(2-methylquinolin-4-ylmethyloxy)-piperidin-1-
ylsulphonylmethane (400mg, 1.2mmol) (synthesis described above) in THF (4ml) at -10°C

20 under argon was added LHMDS (1.26ml, 1M in THF, 1.26mmol). Immediately after this to a
separate stirred solution of 2-bromopropionic acid (0.12ml, 1.26mmol) in THF (4ml) at -10°C
under argon was added LHMDS (1.32ml, 1M in THF, 1.32mmol). After 10 minutes this
solution was added to the first solution over Sminutes. After 1 hour saturated ammonium
chloride (10ml) was added, the reaction mixture acidified with glacial acetic acid and

25 extracted with EtOAc (2x30ml). The combined organic extracts were dried (Na;SOy),
concentrated and azeotroped with toluene to give a brown gum. This was then purified by
chromatography (10g silica bond elute, eluent 0—10% EtOH in DCM ) to give (R/S)-2-
methyl-3-({4-[(2-methylquinolin-4-yl)methoxylpiperidin-1-yl }sulphonyl)propionic acid as a
yellow foam (280mg, 0.69mmol). NMR: 1.25 (d, 3H), 1.7 (m, 2H), 2.0 (m, 2H), 2.65 (s, 3H),



The procedure described in Exanple 1 was foll owed using 4-(2,5-

di nmet hyl benzyl oxynet hyl ) pi peri di n- 1-yl sul phonyl net hane (synthesis descri bed
bel ow) (WOIog0069236nmoI ) i n pl ace of PCT/GB2003/002959

4- (2- et hyl qui nol i n- 4-yl net hyl oxy) pi peridin-1 10 yl sul phonyl net hane to give
(RFS)-1-{ [(4-{ [(2,5-dinethyl benzyl)oxy] methyl } pi peridin-I-
yl)sulphonyl]nethyl} 4-pyri mdin-2- yIb§¥yl(hydroxy)fornanide (57ng,

0. 113m’r1)I527@rli 505. The synt hesis

4- g 2, 5- dieehhDoBA2 oAbk W)%iﬂbérﬂ(mr&ﬁ) §04u1125hong (rdEhahé (WdED: 45

achi eve a,stirred solution of 2,5-dinmethyl benzyl

al cohol q?@oﬁ?g\gﬁ%ﬁgﬁ% Ms(ﬁ@t was added sodi um hydri de (180ng,

4.9mmol ) at RT. After 90 minutes a soI ution of 4-

(met hanesul phonyl oxynet hyl ) pi peri di n-1-yl sul phonyl net hane (1.09g, 4. Omvpl)

vz DVF BXAMBLWAS added and the reactlon left to stir overnight at RT.
ter and. t he .20 -sol v apor at The residue was then

parti i 2@@ Q\Q@%\A@gﬁ C%ﬂ%?i&b?%ﬂﬁ’)ﬂa‘ﬁa“ gﬁ Lﬁ%@‘%’i@d%nd t he aqueous | ayer

re- extr?ﬁhﬁgaﬂyﬁ dbPforndminde) . The conblned organic |ayer was dried

(Na2sH4 concentrated and purified by chromatography (Flashmaster 11) to

give 4- (2,5-dinethyl benzyl oxy
white solid (400nmg, 1.3nmmol).

| ) pi peridin-1-yl sul phonyl net hane as a

1.37 (m 2H), 1.76 (m 1H), 1.87 (m

2H) 2.28 (s, 3H), 2, 131, 7 2.64 25 (m 2H), 2.76 (s, 3H), 3.35 (d,
38(m 2H) , 445 502,70709(m 3H). EXAMPLE 12

(R/S) 2-AveLhy] -3 th}DIqumoIln4y|)rrethoxy]p|per|d|n1y| }

sul phonyl) i on ydro mc acid WD 2004/ 006925 PCT/ GB2003/ 002959 -58-

0\ JN \ d a stlrred sol ution of

(RS)-2- rrethyl ({4 [ (2- et hyl qui nol i n-4-yl) net hoxy] pi peridin-1- yl }

sul phonyﬁa@mm&m RZS)-ZL { (AL O 5udiflQordBemml)p fdinbesil 1)i-h- DCM (4ni
at 0C was DI%F % égmgl() and %rxaffilﬁly) ﬁﬂgﬁed K Ogggﬁﬁw }I32mml )( )

dr opwi s@heﬂwlcfbv’lwérowml@%(dﬁ(:@?«@ belowa (9-Zammobrin RCY (el was 2ddaéant rat ed i n

vacuo_and drie der cuun1f I e

| i ght 10, 25 Cgml;& Q{Ifnlprag Egﬂ}) it onettlﬁ rﬁv é}rl;&ﬁ?n%?]de&‘(rg% ?ggﬂeoﬁz :
sol ut i 0rbvcﬁm%g\l/IMé(DHTﬁﬁld)(v@i‘ﬂtherﬁddd%'aﬁwsaftaﬂﬂﬁ‘ﬁnglfcﬁr(ﬂouimm&s othe htietugecivet
chloride in ropwi se over 5 mnutes. After 1 hour the reaction

m Xt ure cwapordhedu"f}@drewiudn WES @e@ss(qlgmqlmp MeOH (2ml) and allowed to stand at RT

overnight. After evaporation, the mixture was purified by chromatography (10g silica bond

elute, eluent 0—35% MeOH/ DCM) to give (R/S)-2-({4-[(2,5-difluorobenzyljoxy]piperidin-1-

15 yl}sulphonyl)-1-phenylethyl(hydroxy)formamide (0.075mmol, 34mg) as a solid. MS: 455.

The starting (R/S)-2-{[4-[(2,5-difluorobenzyl)oxylpiperidin-1-yl]sulphonyl }-1-
phenylethylhydroxylamine was prepared as follows:
1) Triethylamine (8.0g, 0.079mol) was added to a stirred solution of E--

20 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
concentrated to low volume and partitioned between EtOAc followed by aqueous 1M HCI,
saturated sodium hydrogen carbonate and brine. The organic fraction was then dried
(Na,S0,) and concentrated to give E-1-[4-hydroxypiperidin-1-ylsulphonyl}-2-phenylethene.

25 (12.75g; 0.046mol); NMR (CDCl3): 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) and 7.3-7.6 (m, 6H); MS: 268.

ii) E-1-[4-hydroxypiperidin-1-ylsulphonyl]-2-phenylethene was dissolved in DMF (0.2g;
0.75mmol in 3ml) and 2,5-difluorobenzyl bromide (1.5mmol) was added. A covering of



and treated with saturated ammoni um chloride (10m ). The organic |ayer was
dried (Na2SO4), 10 concentrated, triturated with ether, filtered and dried
i n vacuo wo 2gi«nme2R/ S) - 2- met hyl - 3- ({4- PCT/GB2003/002959

[ (2- et hyl qui nol i n-4-yl) et hoxy] pi peri di n-1-yl } sul phonyl ) propi oni ¢
hydroxam c acid as an off-white soli d6§)77ng, 0. 18mmol ). Melting Point:
1847CN|\/R11(d 3H) 17(m2H) 195(m2H) 265(s 3H) 30(m
3H), 3.4 (m 4H), 3.7 (m , 5 (s, 1H), -
(t, 1H) argqrgga(sdvaslmyodlgecd)sefpm sohd{ﬁo&gm@y@gde (4 g:dnel. aid), w5 c(abqful adﬁq)i 1n|\/5
422. 5. The

4-[(2- rrégﬁ‘?lpaﬂ W1 ‘%’Hlezftl{‘}rfjﬁl#@fzﬂ%‘iﬁtgfla%w a&Fﬂmfnue9|°}V§’iﬁ‘r%’ﬁo‘N§’z BSII%%I 8Ri ¢ aci d
descri begqadayspwas uﬁﬁﬁﬂf%ﬁ&i tHSeduahtiture extFiotéd With FOAC IHEDE Mhe @Rzafc

4- (2- et hyl qui nol i n- 4-yI'nmet hyl oxy) - pi peri di n-1- yl sul phonyl net hane 400ng,
1. 2mol )layes ywas hesirated et thie laguecab tayed washeT lgaig 4vith) EiQAc ZDbeendeined gon

vas added LADS, (L,2orh ) N0 TLE, MCEPm) g LITed ot Shy L Slbbls Lo @
THE (4m uﬁﬁ? andPGuted V8! 2 80 M6S Icikiad 2L3dYRREd 3Bt «d vb@-TJ[I!F-,[(z 5-

1.32mmol ). After 10 mnut@s this solution was added to tfRe first solution
over Smmﬂumbelﬁ&bexy]ﬂuphndum ks lsulphored]- %-@irmyla‘tmneozhlholn e crtiodibrovgistodbikied,
the reaction mxture acidified with glacial acetic acid and 25 extracted
with Et G&t§9R30ml). The comnbined organic extracts were dried (Na2SO4),

concentr:at ed y@rnﬁ.‘t,t @tﬂogn e hs was then
purifi edﬁ% gﬁﬁﬁ?gg@gﬁg"%gg xé/ﬁ’;% ca 1%%1% gl] %%ﬁ/ *? 1‘8% EtOH in
DCM 1© cms‘d)la/e(lﬁiﬁ T miYedridythe 3ir (o the tube excluded w1th argon before hydroxyla:mme in

4-[(2- met hyl qui nol i n-4- yl)ne t hox ]p| eridin-|- sulphonyl)p nic acid
as a yevagRg % Fasplytogg ipl) vpa %mwtuze %B‘f igegpysly pverm igAc o, o

gmo 52H) (1%‘,%6@&%;(1&16? Iﬁ_‘p‘d% qﬁgo%%ﬁ%@? g%)asa?gy ’Jﬁ gﬁéﬁ%@gg %Vfr? @gs lc_il)%wﬁi;%
1H), 7. %Gn(tdried IR),SO}) nd éhncdhtratedBroQdve( @/SLEY [4-MB;5- diﬂﬁoroEXﬁbeEy]bﬁaeﬁmn-
(R'S) - 2 ({ 4-1(2, 5-di fl uorobenzyl ) oxy] pi_peridin-1- %}Sl“ phonyl ) - 1-

pheny! etlhyllquighonsiy)-poenyiaddbydmyylaming which\was garfiedshieuehto the final step.
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EXAMPLES 14-31

The procedure described in Example 13 was repeated using the appropriate halide (bromo or

chloro) in place of 2,5-difluorobenzyl bromide to give the products listed below.

Example | Structure and Name Halide starting MH+
material
14 420
N N
/O\I/S\\ l Clor Br
O N N
N 0 ( ©
| o)

(R/S)-hydroxy(1-phenyl-2-{[4-
(pyridin-2-ylmethoxy)piperidin-1-
yl]sulphonyl }ethyl)formamide




To a sol ution of
(RIS)-2-{[4-[(2,5-di fl uorobenzyl ) oxy] pi peridin-1-yl]sul phonyl }-1-

phenyl et WbDlrgawoorpsam ne (descri bed bel ow) (0. 75mmol)

i RCD@B2)IMDPIMaAS

added a 10 prefornmed-m xture of form'c acid (2m) and acetic anhydride

(Im) and

stirring for 30 m nutes,

stirred at RT overnight.
t he m'xture

-

(5m) was then added and, after
evapor ated. The resi due was

re-dissolved in MeCOH (2ml) and allowed to stand at RT overnight After
evaporati pn, he i xture was purified by rmat ogr aphy (10g si Il#é@ bpnd
elute, elpent 0->%% MeOH DCM tq,give
(RFS)-2-({4-[(2,5 dlfluorobenzl)o i n- Gl or Br
yl } sul phonyl)-1-p (0. 075mol égng) as a solid.
MS: 455. | The sta o N~
[4-[(2,5-difluoro g’-/l yl ] suliphonyl }-1-
phenyl et hyl hydr oxyl e was prepared as follows: i) Triethylam|ne (8]0g,
0. 079no1){ was added tNo a stirred sol ution of EE—O 20 styrenesul pFnonyI
chloride {12.0g, 0.059nmp1) and 4-hydroxypi perl dine (8.0g, 0.079qol) ip THE
(100m ) at RT. Stiirring was contlnug overnlgmt before the reaction mxture
was concentrated 1(]5/3) yitmRhesyk g&‘hl ti onjpd bet ween Et OAc foll oweg by
aqueous 1M HO , ac gen canbonate and brine. |The ofganic
fraction vas then gé c%ﬁ C&]I@g%%?}pg)\égagoﬁcentﬁat ed to give J
E- 1- [ 4- hyfdr oxypl p lyl]dmlphdnw]estmuﬁdimuyrhl]iez pheny[l et hene. 25 (12.7 §g;
0. 046n01) 13 5-1.8 (m 4H) -~ 1.9-2 1 (m 2H) 3 0.3 2H) ,
3.4- 3.6 [m 1§H) 385(3 1H) 6.65 (s, amd7376(m 6I—I)46% 268.
ii) E-1-[#-hydroxypiperidin-1-ylsal phonyl phenyl et hene was diissol ved in
DMF (0. 2¢g 0.75 I ,;n 3ml) and 2S5- diyf| uot ohenzyl brom de (1.%mol) |was
added. A tovering]|of V\D 2004/ 006425P ((GB2003/ 06 0 %aélgorh gas was
i ntroducefd before|s o by dr i i oil) 5 aﬂefullv
added, inl three po ns to the sti©ored reacti ig ring was|contipued
overni ght| Water i : added (dropwise initially) and the fesultant
m xture ektracted|w tlh Et OAc (5nil). The organi|c ayer was sepatated and
t he aqueous | ayer |washed again with Et QAc (3ml). The conbi ned 5|organjcs
wer e evapprated, ne-dissolved in DCM (5m ) and applied to a | Qg|Silica
BondEl ut | col um R/ ut{de(WbwdiflwrgBadi ent flom DCMto 2.5% Me@QH in PCM t o
give E-1-[4-[(2, 51 .
di f | uor obenzyl ) oxy Fﬁﬁﬂb@i"?”&V]ﬁOWJB}/‘P@EﬂhBTJrOnyI ] - 2{phenyl et hene whi ch was
carried through to El 1step. iii)
E-1-[4-[ (R, 5-difl lgl’O gngﬁq oxy] pi peri di n- 1-ylisul phonyl ] - 2- phen} | et hepe,
was 10 diEsol ved ||pha'ﬁjﬂétﬁjrl(ﬂy)jr<ﬁﬂy§fohhﬁnmier in tthe tube excluded W th afgon
bef ore hydroxylamine in water (50%solution—m ) was added-and the
mi xture stirrdd vigorously overnight. 471
O‘\s Cl
cl N S \
E‘I\o ”/ ~o Cl or Br
F
F

(R/S)-2-({4-[(2-chloro-6-

fluorobenzyl)oxy]piperidin-1-

yl}sulphonyl)-1-

phenylethyl(hydroxy)formamide




(I'mM) was added and the aqueous | ayer separated. The organic | ayers were
and dried (Na2SO4) and concentrated to give (R/'S)-2-{
[ 4-] (2, 5-wDf2bewcnoeizénzyl ) oxy] pi peri di n-
1-yl ] sul phonyl } - 1- phenyl et hyl hydr oxyl am ne which was carried through to the

washed with brine

final

step. 15 EXAMPLES 14-31 The pr oc_(%g

PCT/GB2003/002959

ure described in Exanple 13 was

repeat ed using the appropriate halide fonbo or chloro) in place of
2,5-difluorobenzyl bronide to give the products |isted helow Exanple
Structure| and8Namg Hal i de starting MH+ ilal 14 420 C or 5?145TJ| DC r N
aN, OQrNO101 (RS- hydroxy(l- he 1{ [4-

(pyridin-R-yl met hoxy) pi peri di n- su phqmyl } ethyl)fornmam de WD
2004/ 0069p5 PCT/ GB%OOS/ 002959 -6 19“,1 ?\ C or Bf 0 \}~N,

' Ml do N (R enyl f2- [4- ClorBr

(pyridi n-B-yl met hoxy ri d| n- 1 - y?] sul phon et hyl)formam de 16 469
o\~S F F N\~

(R/S)-2-({4-[(5-fluoro-2-
methylbenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-
phenylethyl(hydroxy)formamide

19

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

©/\CI or Br

419

20

O
° J
O«
o N
N/
//S
(@)

(R/S)-hydroxy[2-({4-[(2-
methylbenzyl)oxylpiperidin-1-
yi}sulphonyl)-1-
phenylethyljformamide

@i\m or Br

433

21

Cl

R/8)-2-({4-[3-

Clor Br

453




Co NIl \pd or Br o~FF (RS-2-({ 4-[(2,6-difluoro-3-
nmet hyl benzyl ) oxy] piperidin- | - yl } sul phonyl)-1-

phenyl et WD(hgsdweseyg) f ormam de 17 471 .\ r \ O Cl C N-POTGER0@/OR950r Br o
/I FF (RS) -2-({ 4- [ (2-chloro-6- fluorobenzyl)oxy] piperidin- | - yl }
sul phonyl ) - 1- phenyl et hyl (hydroxy) f or mapj de WO 2004/ 006925

PCT/ GB2003/ 002959 -62 18 451 NN ~ or Br (R'S)-2-({ 4- [(5-fluoro-2
met hyl benzyl)—oxy}—piperidin-| - yl 1 _sulphonyl)-1-
phenyl et hyl ( hydr oxyPlerebensybiexyipipeiidin-lo o 111 'N G or Br N~ 0 [0S

(RIS)-2-{|[ 4- (benzyliox | peri din-1- yl]sul phonyl }-1
phenyl et hyl (hydr oﬂx)%lgsou)rﬁ%@r??@él'

phenylethyl(hydroxy)formamide

22 497
o P B
Opr | L
Br N //O
/
o)
R/S)-2-({4-[(2-

bromobenzyl)oxy]piperidin-1-

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

23 437
o i F
1oV
o N
F Ne_ 7/
O/,S\)\© ClorBr

(R/S)-2-({4-[(2-
fluorobenzyl)oxylpiperidin-1-

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

24 F 455

| | o)

o] o J F
F N |

\/S\/‘\© Cl or Br

/

0

F

(R/S)-2-({4-[(2,6-
difluorobenzyl)oxy]piperidin-1-

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




20 433 O ONCC

nmet hyl benzyl ) oxy] piperidin- | yl } sul phonyl)-1- phenyl ethyl]formm de

or Br N-0/S O (R S)-hydroxy[2-({ 4-[(2-

21 453 N wONo@0oen2sBr oS cl (R'S)-2-({4-[(3 WO 2004/ 0@6IZEB2003/002959

PCT/ GB2003/ 002959

phenyl et hyl (hydroxy)formam de 0 22 1|;
or Br (R'S)-2-({4-[(2 bronobenzyl) oxy

-63 chorobenzyl)oxy]piperidin - vyl
497 0 01l Br O ,N Br
]'pq per|d|n I - yl } suI phonyl) - 1-

E

} sul phonyl) - 1-

NO / \

phenyl et h\ﬂ'(héidreyy)i.ornamﬁde 23 437 —0-0\ N

5

. o f
o N
//S
(0]

R/S)-2-({4-[3-
fluorobenzyl)oxy]piperidin-1-

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

Clor Br

437

26

(R/S)-hydroxy{ 1-phenyl-2-[(4-{[4~
(trifluoromethyl)benzyl]oxy }piperidin-
1-yl)sulphonyl]ethyl } formamide

/O/\CI or Br
F.C

3

487

27

(@)
o
N/
O//S\)\O
(R/S)-2-{[4-

(cyclohexylmethoxy)piperidin-1-
yl]sulphonyl }-1-
phenylethyl(hydroxy)formamide

O/\CI or Br

425

28

Br ﬁ
IS

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

O_

@ACl orBr
Br

497

c



FNS-C or Br (RS)-2-({4-[(2 fluorobenzyl) oxy]pip eridin- | - vyl
sul phonyl ) -1- phenyl et hyl (hydroxy)formam de 24 PF 455 0 0 ~j F O \NF NO s
| O O BWO2B04/0BY2S) - 2- ({4-[(2, 6 difluorobenzyl)oxy] pi periGBane3/do2959yl }
sul phonyl ) - 1- phenyl et hyl (hydroxy) f or manmi de WO 2004/ 006925

PCT/ GB2003/ 002959 -64 25 437 F o "Ngl or Br oSI ~/ (RS-2-({4-[(3
fl uorobenzyl) oxy] piperidin-1- yl } st Phonyl ) - 1-

phenyl et hyl (hydroxy)formanide 26 F E 487 -10-y-- Cl or Br o NN _=~0 F3C
I (R S)-thydroxyl | broptobaydylxplpipefidfnal- (trifl poromet hyl ) benzyl]pxy }pjp

eridin-

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

29 437
O/S\\o /@\CI or Br
AN
o
0
F

R/S)-2-({4-[(4-
fluorobenzyl)oxy]piperidin-1-

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

Ox
N/S\\O
o /Q lr N\0 l ~ ClorBr
o) =

R/S)-2-({4-[@2,5-
dimethylbenzyl)oxylpiperidin-1-

30 447

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

31 451
N
F O/s\\o Clor Br
0

(R/S)-2-({4-[(2-fluoro-3-

methylbenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-
phenylethyl(hydroxy)formamide




1-yl)sul phonyl] ethyl } formamde 27 425 d"" OO0 o ,NC or Br N~ [//
O (R'S)-2-{[4- (cyclohexyl net hoxy)piperidin- | - yl] sul phonyl }-1-

phenyl et Wb(hgadesey) f or mami de 28 497 Br~O -S| / 11 Cl pom/dB2003000959 1 Br
(R/S)-2-({4-[(4 WD 2004/ 006925 PCT/ GB2003/ 002959 -65 bronobenzyl) oxy]

pi peridin- | - yl}sul phonyl)-1- phenyl efhyl (hydroxy)formam de 29 437

@~\S d or Br ONr, OF Il (RS)-2"(14-[(4- fluorobenzyl)oxy] pip

eridin-1- vyl sul phonyl ) - 1- phenyl et hyl (hydroxy) formam de 30 447 O~
EXyAM}PLES 2-45y ) pheny yi Chy 2

The procedure described in Example 13 was repeated using the appropriate halide (bromo or
chloro) in place of 2,5-difluorobenzyl bromide and using E-1-[4-hydroxypiperidin-1-
ylsulphonyl]-2-(pyrid-3-yl)ethene (described below) instead of E-1-[4-hydroxypiperidin-1-

5 ylsulphonyl]-2-phenylethene to give the products listed.

The synthesis of the starting E-1-[4-hydroxypiperidin-1-ylsulphonyl]-2-(pyrid-3-yl)ethene is
shown below:
1) A solution of 4-hydroxypiperidine (8g; 0.08mol) in DCM (80ml) was cooled in an ice

10 bath before pyridine (7.4ml; 0.09mol) and TBDMS triflate (20ml; 0.088mol) were added.
The resulting mixture was stirred for 2.5 hours. Iced water was added and the organic layer
separated, washed with brine, dried and evaporated to give 4-(tert-
butyldimethylsilyl)oxypiperidine as a pale yellow residue (24g).
i1) Methanesulphonyl chloride (1.0ml; 0.012mol) was added to a solution of the 4-(tert-

15 butyldimethylsilyl)oxypiperidine (2.7g; 0.012mol) and DIPEA (4.4ml; 0.025mol) in DCM
(20ml) and the whole stirred at RT overnight. Water (20ml) was added and the organic layer
separated and washed with 2M hydrochloric acid, saturated sodium bicarbonate and brine and
evaporated to give 1-methanesulphonyl-4-(tert-butyldimethylsilyl)oxypiperidine as a black,
oily residue.

20 iii) A solution of 1-methanesulphonyl-4-(ters-butyldimethylsilyl)oxypiperidine (2.0g;
6.8mmol) in THF (50ml) was covered with argon and cooled in an ice/ acetone bath before a
solution of LHMDS in THF (15.0ml; 1M; 15.0mmol) was added dropwise. After stirring for
30 minutes, diethyl chlorophosphate (1.0ml; 6.8mmol) was added and stirring continued for a
further 50 minutes. Nicotinaldehyde (0.64ml; 6.8mmol) was then added and the solution

25 allowed to warm to RT and stirred overnight. A saturated solution of ammonium chloride was
then added and the mixture extracted with EtOAc. The dried organic extracts were
concentrated in vacuo. Purification was by chromatography on silica, eluting with a
increasing gradient from hexane to 50% EtOAc in hexane to give E-1-[4-(tert-
butyldimethylsilyloxy)piperidin-1-ylsulphonyl]-2-(pyrid-3-yl)ethene (1.93g, 5.05mmol).

30 iv)  E-1-[4-(tert-butyldimethylsilyloxy)piperidin-1-ylsulphonyl]-2-(pyrid-3-yl)ethene
(1.93g; 5.05mmol) was added to a preformed-mixture of acetyl chloride (2ml) in MeOH

(20ml) and stirred at RT for 2 hours. Concentration in vacuo gave a solid which was



M O OIl NOd or Br (RS)-2-({4-[(2,5- dinethyl benzyl)oxy] pip eridin-
| - vyl }sul phonyl)-1- phenyl et hyl (hydroxy)formam de 31 451 F ~\S1\0 d or
Br J: D NAwWoQouet/a06925( R/ S)-2-({ 4- [ (2-fluoro-3- PCT/GB2003/002959

met hyl benzyl ) oxy] pi peridin-1- yl } sul phonyl)-1-

phenyl et hyl (hydr oxy) f or mam de WO 2004/ 006925 PCT/ GB2003/ 002959 - 66-
EXAMPLES 32-45 The procedure described™'n Exanple 13 was repeated using the
appropriate halide (brono or chloro) in place of 2,5-dif|uorobenzyl

br om de pandtiansi hgtv@ems{umaﬁytjs*o@lxly@bp@rhoaatnand EtOAc. The organic extracts were

| sul ph th
S T e S S S S e e T ERY
pr oduct syrhdightathm Dravisy RbAESIOHOh BHORL Ha E)En*aﬂgn of fractions containing product
E- 1- [ 4- hydr oxypi peri di n- 1-yl sul phonyl ]-2-(pyrid-3-yl)ethene is shown

bel ow: igavaEsbl4stiyuinoxyfpigetdidrlexsylppeyllel-(ryridsyyD@hodas|a) white UM (0dentl) was

it %@omﬁo@ﬁyﬁ@ i) RIS AL b 47 it ! 42 PPt 1 or

2.5 hourss, chioed 6iatem, vap: A4Ier andHles e89AI ) AE(H SRR EAR el

Wi th brine evaporated to give 4-(

but yl di riEHn\ S{1H;Id) GX)pi peri di ne as a pal e yeI I ow residue (24g). ii)
Met hanesul phonyl chloride (1.0r; 0.012nol) was added to a solution of the
4-(tert- 15 butyl di net hyl silyl)oxypiperidine (2.7g; 0.012nol) and DI PEA
(4.4nl; 0.025rmpl) in DCM (20nl) and the whole stirred at RT overnight.
Water (20nl) was added and the organic |ayer

Example | Structure and Name Halide starting MH+

material

32 AN 434

S
/Ol/ \\O Cl or Br
N\O
o 7

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

33 AN 434

0 |
A\ =N Clor Br
_S
N
C N
(o]

(R/S)-hydroxy[2-({4-[(4-
methylbenzyl)oxylpiperidin-1-

yl}sulphonyl)-1-pyridin-3-
ylethyljformamide




separated and washed with 2M hydrochloric acid, saturated sodium

bi carbonate and brine and evaporated to give

1- net hanewol2phuong9254- (t ert - but yl di met hyl si | yl ) oxypi per.i @CRa&ER803200R95aCck,
oily residue. 20 iii) A solution of

1- met hanesul phonyl - 4- (tert-butyl di nmet hykgi | yl ) oxypi peridine (2.0g;

6.8mml) in THE (50nl) was covered with argon and cooled in an ice/ acetone

bat h before—a—spelutionof LHMDS in THE (15-Od ;1M 15 Ompl) was added
dropwi s¢. After Istirring for 30 minutes, t Hyl chl or ophosphat e | ¢38 Ofi :
6. 8mmol ) was added and stirring continue [for rther 50 m nut es.

Ni coti nal dehyde |(0. 64 ; 6.8 )Y ad ghd the solution|25
allowed|{to warmjto RT and styTr n/oy?er ight. A|SR 3 @ok Bt i on| of
anmoni um chl ori de andANae, m xt yr g racted with Et OAc.| The

dried ofganic exftfr centilated in vdcuo® Purification yas by
chr omat pgr aphy on , eluting wibh a i ncrqasi ng gradi ent from hexane
to 50% Et OAc i n heXdne Yo give E-1-[4-(tert
but yl di pet hyl si |yl oxy) pi peri di n- 1-yl sul phonyl ] -{2- (pyri d-3-yl)ethene (1./93g,
5.05mmol). 30 iMR/S)-2-({4-[(2-

E-1-[4-(tert-butyld nmethylsilyloxy)piperidin-I-yl sul phonyl]-2-(py'id-3-yl)e
thene (1.93g; 5. “;‘ﬁ’ﬁg%fr)z m]éﬂ%@lﬁo a preforred-nixture of acetyl
chloride (2m) i 1'[}4?1?1’1 Ofdy)ind._stirred at RT for 2 hours. Congentration
in vacup gave a n% I \/\9r111§yg ”ﬁ}n

— C

i ch was WD 2004/ 006925 [PCT/ GB2003/ 002959 | - 67
partiti pned bet ethgbydratwibrmadiidem bi car bonatje and Et QAc. The of gani g
ext r act s—were—dred—and—evapoerated—PRuri-ficatieon—was—by chromatography on
silica (20g) el uting with a gradient fr to 20% MeOH i n DM 454
Evaporation of flractions containigg prod ave Cl
E- 1- [ 4- (hydr oxy)|pi peri di n-1-yLsul p i
solid (P.4g; 5 3099 . NWR (400MHZN"
2.9 (2H m CH2)|, 3.2 (2H

e
I8rgRH, m CH2);
(1H, d,|oH); [7.5

4.8

(3H, m|CH; 8 2 M O N8 6 (1, m CH 89 (1H d, CH). Exanple
Structure and Nan® ide starting M+ material 32 434 OAS N jpC O |or
Br OOl I NNOj O Cl

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

36 AN 488
Cl
O\\ |/N
N
/O 0 N ClorBr
~
(o
0 Ol cl

R/8S)-2-({4-[(24-
dichlorobenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide




(R/'S)-hydroxy[2-({ 4-[(2- methyl benzyl)oxy]piperidin- | vyl

}sul phonyl )-1-pyridin-3- ylethyl]formamide 33 434 OS NCI or Br N~ O r,
N,, O (RvE2obwwseiy[2-({ 4-[(4 methyl benzyl ) oxy] pi peri @#CA/GB20§3/002959

sul phonyl ) - 1-pyri din-3- ylethyl]formam de WO 2004/ 006925 PCT/ GB2003/ 002959

-68 34 438 F O N ~, S~ d or Br I_gNOrN'. O O F (RS)-2-({4-[(2-
fl uorobenzyl ) oxy] piperidin- | - yl }su Bhonyl)-l-pyri din-3 -
yl ethyl (hydroxy)formam de 35 454 O- C NHS | O or Br Ol 0cl
37 AN 488
Cl
| o\\S P
¢l /O\l/\\ Clor Br
O N
o} ||/ © Cl
0

Ci
R/S)-2-({4-[(2,6-
dichlorobenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide
38 AN 462

N

O,
! l Z
/O‘ % Clor Br
~
(@]
0 i
0]

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

39 AN 487

O,
W =N Clor Br

/O\I/S\\O
N\ Cl
0
0 4
o)

R/S)-2-({4-[34-
dichlorobenzyl)oxy]piperidin-1-

Ci

yl}sulphonyl)-1-pyridin-3-

ylethyl(hydroxy)formamide




(R/S)-2-({4-[(2- chl orobenzyl)ox y] piperi din- | - vyl

sul phonyl ) -1-pyridin-3- ylethyl (hydroxy)formam de 36 488 0 a NI ~ C or
Br O | INvOQo@069250 C'-Ccc, 0 R/ §)-2- ({4 [ (2, 4- di chiperaiBenmydoresay ]
piperidin- | - yl } sul phonyl) 1- pyridin-3- ylethyl (hydroxy)formam de WO
2004/ 006925 PCT/ GB2003/ 002959 -69 37 §§8 A Ca S~d or Br\ pl I NO
Cl 0d (RS)-2-({ 4-[1(2,6- dichlorobenhzyl)oxy]piperidin-I- yl }
sul phonyl)-1-pyridin-3- ylethyl (hydroxy)formanide 38 462 O N Cl_or Br
011 NO @0(R B)-hydroxy(2-{ [4- N 450
O\\S =N ClorBr
NTN
O N
O/O IK O OM
o e
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(R/S)-hydroxy[2-({4-[(3-
methoxybenzyl)oxylpiperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyljformamide

41 N 434

/\\3 N Clor Br

(R/S)-hydroxy[2-({4-[(3-
methylbenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyllformamide

42 AN 447

W =N Cl or Br

(R/S)-2-({4-[(3.4-
dimethylbenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide




(rmesi tyl met hoxy) pi peridin- | - yl]sul phonyl }-1-pyridin-3-
ylethyl)formamde 39 487 0S|I /NI Cor Br ~p NCOC OC d [/ d
(R/'S) - 2- (WO-2pg4m0d925di chl or obenzyl ) oxy] piperidin- | - ylPCI/GB2003/002959
sul phonyl ) - 1- pyri di n-3- vyl et hyl (hydr oxy)for mam de WO 2004/ 006925
PCT/ GB2003/ 002959 -70 40 450 O~ NCO gor Br ""SON \ OOOWw /O
(RI'S)-hydroxy[2-({ 4-[(3- net hoxybenzy17)10xy] pi peridin- | - vyl

}sul phonyl )-1-pyridin-3- ylethyl]formamde 41 434 S N O or Br Q N

(R/'S)-nydrd&y[24({ 4-[(3 nethyl benzyl ) oxy iperidin- | - 450
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(R/S)-hydroxy[2-({4-[(4-
methoxybenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-
ylethyl]formamide

44 N 462

\\S N Clor Br
-~

(R/S)-hydroxy[2-({4-[(4-
isopropylbenzyl)oxy]piperidin-1-
yl}sulphonyl)-1-pyridin-3-

ylethyl]formamide
45 [ AN 468
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% =N Clor Br
o] N

O
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0
Cl

(R/S)-2-({4-[(3-chloro-4-
methylbenzyl)oxylpiperidin-1-
yl}sulphonyl)-1-pyridin-3-

ylethyl(hydroxy)formamide

EXAMPLE 46
(R/S)-N-hydroxy-N-isopropyl-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide



yl '} sul phonyl)-1-pyridin-3- ylethyl]formamde 42 447 Si NCO or Br N' ~O
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To a stirred solution of (R/S)-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propionic acid (125mg) (described within Example 12) in DCM (4ml) under
argon was added DMF (0.03ml). The solution was cooled to 0°C and oxalyl chloride
5 (0.36ml) was added in a dropwise manner. The temperature was maintained at 0°C for 45

minutes and the solution then concentrated in vacuo and dried under vacuum for ten minutes.
The resﬁlting brown gum was dissolved in DCM (2ml) and added to a vigorously stirred
solution of N-isopropylhydroxylamine hydrochloride (173mg) and triethylamine (0.22ml) in
THF (5ml) dropwise over 2 minutes. Stirring was continued for 1hour after which the reaction

10 mixture was diluted with EtOAc (20ml) and treated with saturated sodium chloride (10ml),
dried (sodium sulphate), concentrated in vacuo and purified on a 10g silica bond elute using a
0-5% EtOH/DCM gradient over 40 minutes as eluent to give (R/S)-N-hydroxy-N-isopropyl-2-
methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl }sulphonyl)propanamide as a
pale yellow foam (43mg). NMR: § 1.05 (d, 6H), 1.15 (d, 3H), 1.7 (m, 2H), 1.95 (m, 2H), 2.65

15 (s, 3H), 2.9 (im, 1H), 3.0 (m, 2H), 3.4 (m, 4H + H,0), 3.7 (m, 1H), 4.5 (m, 1H), 5.0 (s, 2H),
74 (s, 1H), 7.5 (t, 1H), 7.7 (t, 1H), 7.9 (d, 1H), 8.05 (d, 1H), 9.4 (s, 1H); MS: 464.28.

EXAMPLES 47 and 48
Hydroxy{(1R)-1-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl }sulphonyl)methyl]-4-

20 pyrimidin-2-ylbutyl}formamide and hydroxy{(1S)-1-[({4-[(2-methylquinolin-4-
yl)methoxy]piperidin-1-yl}sulphonyl)methyl]-4-pyrimidin-2-ylbutyl }formamide
Chiral Chiral

N\

R0 EET,Q >

(R/S)-hydroxy{ 1-[({4-[(2-methylquinolin-4-yl)methoxylpiperidin-1-y1 }sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl }formamide (472mg) (described within Example 1) was enantiomerically

25 separated by chiral chromatography (instrument: Rainin; column: Xromasil 100 10um CHI-
TBB (250mmx20mm) ref E5009; eluent: MTBE/EtOAc /formic acid/triethylamine
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hydroxy{ (1S)-1-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-y1 }sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl }formamide, (isomer B) as a white foam (77mg); NMR: § 1.7(m, 6H),

10 2.0(m, 2H), 2.65(s, 3H), 2.85(m, 2H), 3.1(m, 3H), 3.4(m, 4H + H,0), 3.7(m, 1H), 5.0(s, 2H),
7.3(m, 1H),7.4(s, 1H), 7.5(t, 1H), 7.7(t, 1H), 8.1(m, 3H); 8.7(m, 2H); 9.7(m, 1H); MS: 527.98.

EXAMPLE 49
(2R)-N-hydroxy-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-

15 yl}sulphonyl)propanamide

< \\
/O\l gj\N
o]
X o) ]
I o)
N~

To a stirred solution of (R)-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propionic acid (120mg) (described below) in DCM (5ml) at RT was added DMF
(0.05ml). Oxalyl chloride (0.076ml) was added. After 45 minutes the solution was

20 concentrated in vacuo and dried under vacuum for 10 minutes. The residue was dissolved in
DCM (3ml) and added to a vigorously stirred solution of 50% aqueous hydroxylamine (0.5ml)
in THF (5ml) dropwise over 2 minutes. Stirring was continued for 1 hour after which the
reaction mixture was diluted with EtOAc (30ml) and treated with saturated aqueous
ammonium chloride (10ml), dried (sodium sulphate) and concentrated in vacuo. The crude

25 product was purified on a 10g silica bond elute using a 0-30% ETOH/DCM gradient over 1
hour as eluent to give the product as a white foam (90mg); MS: 422.24. Chiral purity
determination (instrument Jasco, column 10pm Kromasil 100 CHI-DMB(250x4.6), eluent
TBME/acetic acid/triethylamine 100/0.1/0.05) = 99%.
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The method described in Example 49 was followed except that (R)-2-methyl-3-({4-[(2-
methylquinolin-4-yl)methoxylpiperidin-1-yl }sulphonyl)propionic acid was replaced with
(R/S)-3-{[4-(2-methylquinolin-4-ylmethoxy)piperidin-1-yl]sulphonyl }-2-cyclopentylpropionic
acid to give (R/S)-2-cyclopentyl-N-hydroxy-3-({4-[(2-methylquinolin-4-

20 ylDmethoxy]piperidin-1-yl}sulphonyl)propanamide as a white solid (210mg). NMR: § 1.2(m,
2H), 1.6(m, 9H), 2.0(m, ZH), 2.3(t, 1H), 2.65(s, 3H), 3.0(m, 3H), 3.4(m, 3H+H,0), 3.7(m,
1H), 5.0(s, 2H), 7.4(s, 1H), 7.5(t, 1H), 7.7(t, 1H), 7.8(d, 1H), 8.05(d, 1H), 8.75(s, 1H), 10.5(s,
1H); MS: 476.11.

25 (R/S)-2-cyclopentyl-N-hydroxy-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide (100mg) was enantiomerically separated by chiral chromatography
(instrument: Gilson, column: Merck 50mm 20pum Chiralpak AD No.ADOOSC-HIL001,
eluent: acetonitrile/EtOH /acetic acid 95/5/0.2) to give isomer A, (2R)-2-cyclopentyl-N-
hydroxy-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl }sulphonyl)propanamide as a
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ii) 3M aqueous sodium hydroxide (200ml) was added to a stirred solution of diethyl
cyclopentylmalonate (18.33g) in THF (300ml) and MeOH (300ml). Stirring was continued
overnight and organic solvents removed in vacuo. The resulting aqueous solution was
saturated with salt, acidified with concentrated hydrochloric acid and partitioned three times

20 with EtOAc. The combined organic extracts were dried (magnesium sulphate), concentrated
in vacuo and azeotroped once with toluene to give cyclopentylmalonic acid as an off-white
solid (12.7g); NMR: 8 1.2(m, 2H), 1.5(m, 4H), 1.7(m, 2H), 2.25(m, 1H), 3.0(d, 1H), 12.5(s,
2H); MS 171.18(ES-).
iii)  Morpholine (7.08ml) was added to a stirred solution of cyclopentylmalonic acid

25 (12.69g) in water (55ml) and acetic acid (9ml) at RT. After 20 minutes 37% aqueous
formaldehyde (3.33g) was added and stirring was continued overnight. The reaction was then
heated to 80°C and maintained for 2 hours, allowed to cool to RT and made basic with solid
sodium hydrogen carbonate. This solution was washed with DCM (100ml) and then acidified
using 2M hydrochloric acid followed by concentrated hydrochloric acid and partitioned with

30 DCM (3x150ml). Combined organic extracts were washed with water (100ml) and brine

(100ml), dried (magnesium sulphate) and concentrated in vacuo to give 2~
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the m xture stirred under reflux for 2 hours, allowed to cool and excess
sol vent wignsapardteid mquens sodiTmehyidesged garbanase (ﬁ:(htﬂb,tdl‘@d@dd coregepisatad imvastio to

(150r8) snc,dev L0 (320000 ol 0 L s LT T2
o RO S SR R appl et g et Sy ags gl e
1.1(m 94), Pobdssiundihjoacdtaté((IR23)Iwds) add2d B astiridd)solutioh of gR/S)-tert-butyl-3-
bromo-2-cyclopentylpropionate (1.19g) in DMF (25ml) under argon at RT. The solution was
heated to 100°C and maintained for 3 hours, then allowed to cool, poured into water (100ml)
20 and partitioned with EtOAc (3x150ml). Combined organic extracts were treated with
saturated aqueous sodium hydrogen carbonate (50ml), water (50ml) and brine (50ml), dried
(sodium sulphate), concentrated in vacuo and purified on a 20g silica bond elute using a O-
10% EtOAc/isohexane gradient over 45 minutes as eluent to give (R/S)-tert-butyl-3-
acetylthio-2-cyclopentylpropionate as a light brown oil (870mg); NMR: 6 1.2(m, 3H), 1.4(s,
25 9H), 1.5(m, 4H), 1.8(m, 1H), 1.9(m, 1H), 2.2(m, 1H), 2.3(s, 3H), 3.0(m, 2H); MS: 273(ES+),
271(ES-).
vii)  (R/S)-Tert-butyl-3-acetylthio-2-cyclopentylpropionate (860mg) was suspended in 5%
acetic acid in water (50ml) and stirred at RT. Chlorine gas was bubbled through the
suspension for 30 minutes. The chlorine source was then removed and the reaction stirred for
30 a further 30 minutes. The mixture was partitioned with DCM (3x100ml) and combined
organic extracts treated with water (50ml) and brine (50ml), dried (magnesium sulphate),

concentrated in vacuo and azeotroped once with toluene to give (R/S)-tert-butyl-3-
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methylquinolin-4-ylmethoxy)piperidin-1-ylJsulphonyl }-2-cyclopentylpropionic acid as a
20 white foam (360mg); NMR: 8 1.2(m, 2H), 1.6(m, 8H), 2.0(m, 3H), 2.75(s, 3H), 3.1(m, 4H),
3.4(m, 3H+H,0), 3.7(m, 1H), 5.1(s, 2H), 7.6(m, 2H), 7.8(t, 1H), 8.1(t, 2H); MS 461.2.

EXAMPLES 53 and 54
(2S)-N-hydroxy-4-methyl-2-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-

25 yl}sulphonyl)methyl]pentanamide and (2R)-N-hydroxy-4-methyl-2-[({4-[(2-methylquinolin-
4-yl)methoxy]piperidin-1-yl } sulphonyl)methyl]Jpentanamide

Chiral Chiral

0



15 give (R/'S)-tert-butyl-3-brono-2-cycl opentyl propi onate as a |ight green
oil (1.2g); N\VR S 1.3 (m 3H), 1.4 (s, 9H, 1.6(m 5H, 1.9 (m 1H),
2.5(m 1HyO 2804000m9252H) ; MS: 278 (ES+). vi) Potassi um t hiPCaaER280300¢9%9239)
was added to a stirred solution of (R/S)-tert-butyl-3-

br ono- 2- cycl opentyl propi onate (1.199) ig DMVF (25nl) under argon at RT. The
sol ution was heated to 100C and mai ntdPhed for 3 hours, then allowed to
cool, poured into water (100mlL) 20 and partitioned with EtQAc (3x150m ).
Conbi nedhemyzthiddesstibatindxampie 43 was Sdlowiet lexespt thah (B 2amgetbplud-(KoHZum

hyd bo ont - (50 d [ 50N dried. (sodi
cul phat SHgRBaNE A et g bl SRt PP SRR b RO ARl Lt o
usi ng a(@S)JQ{’{%{% ACLi89 _@ﬁeﬁzqg{rﬁﬁiinmlg,l)ﬁgﬁﬁxﬂﬁiﬁghagﬁtgs as eluent to give

(RIS)-tert-bu acetylthio-2-cycl opentyl propionate as a |ight brown oil

/0 g matplp o g 5 ) o s SO, L o
2. 1),..2.3(S, ; ; +) , - ). Vi

(R S) ﬁé?q%ﬂawwh%f*a)é)é{l%ﬁh%ﬂHpafl‘ilg]&-ﬁggﬂmﬂnpﬂr)%a&ﬁa‘? amaEgrgy 2 Wdte $9lidended

n 5% : i 0 : .

| n %?%{raggaﬁ@h%%ﬂny@ﬁfwﬁ, 5i), 190> o) LR8I 7 DAL AR 8 vas

bubbl ed suspensi on m nutes. Thé c rrne source was
t hen r ersos(ag 4881,003.7@acE)pH.06t RHY, & (5,aH)30.5&, 1H), t7HKL, 13D, DGy 1B, 8.03(,
m xture was garti tioned with DCM (3xI OOM ) and conbi ned organic extracts

t r eat ed Wbt HrdGalts MSahed P48R)-bri ne (50m), dried (magnesi um sul phate),

concentrated in vacuo and azeotroped once with toluene to give
(RFS)-tert-butyl-3 WD 2004/ 006925 PCT/ GB2003/ 002959 -77

chl or @s RPNy dedx 9 YChepe LY { {ar @ intstiatl Quinslipd gdhethoalyippernlin-1¢ 930mg) ;. NWVR
(CDC13) 8 1.4 2 1 m 6H), 2 2.9(m 1H) and

m , 1.5(s, 9H  7( ), 2.1(m 1H), (
3.9(m yﬂ-})splmgnyl)rgggyﬁge(rmapndq,q%blpg) was enantiomerically separated by chiral
2- Met h i.nol i.n-4-yl net hyl. ' i d-rd- vt et if . t at 1.103
(descr  otrmabap, e n) G RGOl aoh R PRl BR8P0 ot "o
Tri et hy hafrh R dScFANTO, ¥i8ént; ALERGAIEICTIRRBY add 99/510.2Y28 g@fe isomer A, (R)-

tert-butyl-3-chl orosul phonyl - 2-cycl opent yl propi onate (460nmg) in DCM (2m).
The r ead¥-hpdrompd-methyl-24 ({4 € (Atmed@ldusnolindbyhmethoxylpiperidin-iit ed wWith DCM
75ml) , shed with water (40 . bri 40 i di | phat e) ,
Conceli s vty ortnyiad bl 30808 Sl M ik TIGREREERRE B o- o
Et OH : ' - R &\ 7. ) g inolin-
(2 T B R el b B RS N oy e AU YA methylguinolin

yl ] sul pHeylyh¢th@xdyipedfimnt-yl}pulpharnybatethydipeatapahiee pe h Mdite sblid (30HgIgMS: NVR:
81.2(m 2H), 1.4(s, 9H, 1.6(m 9H), 2.0(m 3H), 2.65(s, 3H), 3.1(m 3H,
3.4(m 304R0), 3.7(m 1H), 5.0(s, 2H), 7.4(s, 1H), 7.5(t, 1H), 7.7(t,
1H), 7.9(d, 1H), 8.0(d, 1H); M5 517.46( ES+).

20 The starting (R/S)- 4-methyl-2-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)methyl]pentanoic acid was prepared as follows:
i) The method described in Example 12 was followed except that 2-bromopropionic acid
was replaced by dl-o-bromoisocaproic acid (185mg) to give (R/S)- 4-methyl-2-[({4-[(2-
methylquinolin-4-yl)methoxy]piperidin-1-yl}sulphonyl)methyl]pentanoic acid as a pale

25 yellow foam (320mg); MS: 448.89.

EXAMPLE 55
(R/S)-N-{1-[4-(2,6-Dimethyl-pyridin-4-ylmethoxy)-piperidine-1-sulphonylmethyl]-4-

pyrimidin-2-yl-buty! }-N-hydroxy-formamide



i Xx) MeCOH saturated with hydrogen chloride (10m ) and concentrated
hydrochloric acid 15 (2m) were added to a solution of
(R/'S) - t erwolzaeqydos®s{ [ 4- (2- net hyl qui nol i n-4- PCT/GB2003/002959
yl met hoxy) pi peri di n-1-yl]sul phonyl } -2-cycl opentyl propanoate (460ng) in MeCH
(4ml). The solution was stirred at RT 4@pr 2 hours, concentrated in vacuo
and purified on a 20g silica bond elute using a 0-10% Et OH DCM gr adi ent
over 45 minutes as gluent to give (R'S)-3-{ [4-(2-
met hyl qui nol i n- 4- i di n-1-yl]sul phonyl }-2-cycl opentyl propionic
acid as a 20 whi E} 360 > NVMR 61.2(m 2H), 1.6(m 8H), 2.0(m 3H),

4 O

2. 75(s, S 3.4(m 3H+H20), 3.7(m 1H), 5.1(s, 2H), 7.6(m
2H), 7.8(tswAH), 8 1(t, 2H); M 461.2. EXAWPLES 53 and 54

(2S) - N-hydrioxy-4-met hyl - 2-[ ({4-[ (2- et hyl qui nol i n-4-yl ) met hoxy] pi peddi n-|
25 yl} su’[rb@pmy:éc)umtldmphb@iammmldé vaaadollowed using 4-(1-methanesulphonylpiperidin-4-
(2R) - N- hydr oxy - et hy

4-yl ) met HExyMpth pﬂér% Qifiﬁnfftﬁxll’§‘§d1§% sﬁﬂtge ﬁ%@?ﬁ?ﬁf‘]’%@m Onemree- PP ipplags; | 4
0cC Q/\D\Iﬂé( hglg]ﬁq’{oﬂgglg- lﬁleﬁﬂé%?%ﬁq Zﬁﬂ?hon &Hﬁné%té‘%j((ﬂ%w{ pgg in

Exanpl e 'Swed Exce I"-3-(f 4-[¢
met hyl gu{2)@Difethylpyridai-fakydthopepipelidini l—ylbl}lphrbrpﬂmﬁiayl)]ﬂr pnmrmdueZbedtyll\}as

replaced with

4- et hyl Nzhy[d(qm&qqr@lmé@ h0ms Aafmmal) WYRe(GRGL): ol Bl i i (o 8EDy 352 (5. 6H),

sul phony E I 4-1(2
5ot ny! GueronT TR0l o8 S o i g BB e T e e
as a whi 6@1%@0 ﬂ{) 6@@(@,)0 SHWR 190(t 8)(511[) BRH (1, O.SH(),rﬁ 048¢) 0.5H) 55491(s, 2HH), 268( m
2H), 2.7 I—% 'ﬁl@ AH+H20); 3.7(m 1H), 5.0(s, 2H),
&4(261 84,(1?% )6?@11 930\?8(05@@’15 #99(d, 1H), 8.05(d, 1H), 8.8(s,1H);
(R'S) - Rl-hydroxy'4 met hyl - 2-[ ({4-[ (2- met hyl qui nol i n-4-yl') met hoxy] pi peri di n-|

-yl } Strh@ dslsBEUhyIL hBMB RUBRbApIpEAGAT)- yloagmeh i) G dimdthylbyydisepas at ed
by chiral romat ogr aphy (i nst rument: G lson, columm: Merck 50mm 20m

Chi ral pach@ledNesmowLml el uent acet onitrile/EtCOH /acetic acid

25{ (5/20m§%)h§/f) qg P?{P&rﬁ!’)%’%le % LH%’*?F]N- éy 834ni1nr11§§ I3‘>/as d?SSI)I(ng in chloroform. To
yl'} sul phapy b fEidad|chReRtandidHRe 321 8 Mhh@l)sdhhlpély(s%?ﬁﬁ)supﬁ@teM64 2. The
i

met hod also yielded the other enantiomer (isoner
( R) - N-18y cighenylphosphing| (32unjal/ig44 PR - Thetthgdtigoimma e was stlrred at RT for 20

?823%)”8 thox lXt]e%Her Indflﬂtered y’l‘ﬁe soll Q&(I)ag)(we?sgg& }Hl brt'ﬁ\ﬁt(g\ mﬂ1 ang tl%sfﬂ?ra{'gnevtagorg@h' d

to a pale yellow oil. This was purified by chromatography (Flashmaster II, 50g silica column,
0-100% EtOAc/isohexanejto give 4-bromomethyl-2,6-lutidine as a colourless oil (1.1g, 5.5
mmol); NMR CDCI3) § 2.52 (s, 6H), 4.32 (s, 2H), 6.97 (s, 2H).

20 ii) To a solution of 1-methanesulphonyl-piperidin-4-ol (700mg, 3.9mmol) in DMF (40ml)
was added sodium hydride (60% dispersion, 160mg, 4.1mmol). The suspension was stirred at
RT for 20 minutes before adding a solution of 4-bromomethyl-2,6-lutidine (800mg, 4 mmol)
in THF (7.3ml). The reaction mixture was stirred at RT for 5 d. Water was added (2ml) and
the reaction mixture evaporated. The residue was partitioned between brine (40ml) and

25 EtOAc (40ml). The aqueous phase was extracted with EtOAc (40ml) and the combined
organic phases dried (Na,;SO,) and evaporated. Crude product was dissolved in EtOAc
(20ml) and extracted with 2M HCI (20ml). The aqueous phase was basified with saturated
aqueous and extracted with DCM (2x30ml). The combined organic phases were dried and
evaporated to give 4-(1-methanesulphonylpiperidin-4-yloxymethyl)-2,6-dimethylpyridine as a

30 yellow oil which siowly solidified (650mg, 2.18 mmol); NMR (CDCI3,) 6 1.87 (m, 2H), 1.96



20 The starting (R/'S)-

4-met hyl - 2-[ ({4-[ (2- met hyl qui nol i n- 4-yl ) net hoxy] pi peridin-1I-

yl } sul phowgl2pewtobszs] pent anoi ¢ aci d was prepared as fol | @eg/GB2po3finessaet hod
described in Exanple 12 was foll owed except that 2-bronopropionic acid was
repl aced by dl - a-bronoi socaproic acid ( 85ng) to give (R'S)-

4- et hyl - 2- [({4 [ (2- met hyl qui nolin- 4 ' met hoxy] pi peri di n I -yI}

sul phonyl ) net h %pent anoi c acid as pal e 25 yel |l ow foam ( mg

448. 89. (g B 556@3/5% f¢ fH), 3.21 (m 2H), 341 (m, 2H), 3.62 (1H, m) 4.48'(s, 2H)
1-[4-(2, égg(msé}@y pyri di n-4-yl met hoxy) - pi peri di ne-1| - sul phonyl net hyl ] - 4-
pyri m di Y} utyl }-N-hydroxy-formam de WO 2004/ 006925 PCT/ GB2003/ 002959
-79- ~J~ NN "~ VN\001,N) V O The procedure described in Exanple 1 was

fol | one u3|ng 4- (1- met hanesul phonyl pi peri di n- 4-

y| oxy et hijiy compowutidntiss frpépgesctbetbin(thy hiteratwie sR dB sl§atz. ble Mistay eng M. 850 ny,

2. 18mp I

(2- rret%y%tﬁﬁ‘?]rgIss’t‘szlCQ’l”f’f‘é‘flh}P%%})lai?’gér i 1i1e3.29128u1 phony! met hane to gi ve
((RRS)-N-{ 1-[4 5

(2, 6-D nmet hyl pyri di n-4-yl net hoxy) pi peri di n-1-yl sul phonyl net hyl | - 4-pyri m di n
-2-yl-butyl}- N hydroxyformam de (120ng, 0.24mmol). NWR (CDC13): 1.67-1.97
(m 8H, 2.52 (s, 6H), 2.88-3.55 (m 8H), 3.60 (m 1H), 4.21 (m O0.5H)),
4.46 (s, 1H), 4.47 (s 1H), 4.87 (m 0.5H), 6.91 (s, 0.5H), 6.92 (s, 0.5H),
7.19 (t, 0.5H) 7.24 (t, 0.5H), 8.04 (s, 0.5H), 8.49 (s, 0.5H), 8.68 (d,
1H), 8.69 (d, 1H), 9.80 (s, 0.5H); Ms: 492. 10 The synthesis of

4- ( 1- met hanesul phonyl pi peri di n-4-yl oxymnet hyl ) - 2, 6- di net hyl pyri di ne was

achi eved as shown below. i) 4-Hydroxynethyl-2,6-1utidine (800ng, 5.83muol)
was di ssolved in chloroform To this was added carbon tetrabromde (2. 19,
6. 4mmol ) and pol ystyrene supported 15 tri phenyl phosphine (3mml/g, 4.3Q).
The reaction mxture was stirred at RT for 20 mnutesand then filtered.
The solid was washed with DCM (50m ) and the filtrate evaporated to a pale
yellow oil. This was purified by chromatography (Fl ashmaster It, 50g silica
colum, 0-100% Et QAc/i sohexane)to give 4-bronmonethyl-2,6-lutidine as a
colourless oil (1.1g, 5.5 nmmol); NVMR CDC13) S 2.52 (s, 6H), 4.32 (s, 2H),
6.97 (s, 211). 20 ii) To a solution of 1-nethanesul phonyl -pi peri din-4-ol
(700ng, 3.9mmol) in DVF (40nt)



was added sodi um hydri de (60% di spersion, 160ng, 4.l mmol). The suspension
was stirred at RT for 20 m nutes before adding a solution of
4- br omomewby2be406925ut | di ne (800nmg, 4 mmol ) in THE (7. 3PCYX/GBRh@s/002eet i on
m xture was stirred at RT for 5 d. Water was added (2nl) and the reaction
m xture evaporated. The residue was partitioned between brine (40nl) and 25
Et CAc (40m ). The aqueous phase was extacted with EtOAc (40m) and the
conbi ned organic phases dried (Na2SO4) and evaporated. Crude product was
di ssol vedLAAVME:OAc  (20ml) and extracted with 2M HCO (20m ). The aqueous
phase wa?] basifjed.with saturated aqueous and extracted with DCM (2x30mL) .
The conblVRBUWBFGIMIC phases were dried and evaporated to give
4-(1- rretﬁanesglcgﬁggyﬂcp&fqgﬁhﬁlliamﬂ-yI oxynet hyl ) -2, 6-di met hyl pyridine as a 30
yellow oil which slowy solidified (650ng, 2.18 mml); NWVR (CDC13,) 8 1.87
(m 2H), 1.96 WD 2004/006925 PCT/ GB2003/ 002959 -80 (m 2H), 2.52 (s, 6H),
2.79 (s, 3H), 3.21 (m 2H), 3.41 (m 2H), 3.62gdkhs m), 4.48 (s, 2H), 6.92
(s, 2H). This conpound has been escri:g%dgﬂidt iterature: R B. Katz, J.

. . 1

Rl/ -

Mstry and M B. 5 Mtchell, 3172 325." on lines
25-26. WO 2004/ 006925 PCT/(GB208 : What we claimis 1. A
conpound of fornmula (1): (RABR3) () mOy 0 Z N8 R8 5 X formula (1)

Z is selected from - CONRNSCH 80d R15 i HR®rogen or Cl1_3al kyl ;
Rl is hydrogen or a group SE ecXed f¥om Cl1_6al kyl, C2.6al kenyl, :

C2_6al kynyl, C3_7cycl oal kyl, C5- 10 ,7c lgl (&SI kenyl, aryl and heteroaryl

where the group is optionally subst iff 8y one or nore substituents

i ndepen t I e N yano, trifluoronethyl,

trifl uo(rjz(;%eéte e;?ﬁgf{;,ﬁﬁ c§:4&allf E?P?An%z}ﬁg%ﬁﬁ . C2_4al kynyl, C3_6cycl oal kyl
(opt i onaPys bybsgentartdalkply one or nore R17), aryl (optionally substituted

by one aor, nore R17), heteroaryl (optionall
y R'is hydrogen ())r a group selectgd fr(OmpCI_ﬁaﬂ(YI, 2-galkenyl, Cy galkynyl, Cs.scycloalkyl, Cs.

10 scycloalkenyl, aryl and heteroaryl where the group is optionally substituted by one or more
substituents independently selected from halo, nitro, cyano, trifluoromethyl,
trifluoromethyloxy, Ci.4alkyl, Cs.4alkenyl, Ca4alkynyl, Cs.¢cycloalkyl (optionally substituted
by one or more R'"), aryl (optionally substituted by one or more R'), heteroaryl (optionally
substituted by one or more R”), heterocyclyl, C;.4alkoxycarbonyl, -OR’ , —SRZ, —SORZ, -

15 SOR? —-COR?, —-CO;R’, -CONR’R®, -NR'®COR?’, -SO,NR’R® and -NR'°SO,R?;

R is hydrogen or C;_zalkyl;

R is selected from halo, nitro, cyano, trifluoromethyl, trifluoromethoxy, C.galkyl, Cs.
scycloalkyl and C;.salkoxy;

R? is group selected from Cy.¢alkyl, Cs.¢cycloalkyl, Csscycloalkenyl, heterocycloalkyl, aryl,

20 heteroaryl, arylC.4alkyl and heteroarylC.4alkyl where the group is optionally substituted by
one or more halo;

R’ is hydrogen or a group selected from C;_galkyl, Cs.scycloalkyl, Csscycloalkenyl,
heterocycloalkyl, aryl, heteroaryl, arylCy.4alkyl and heteroarylCi.4alkyl where the group is
optionally substituted by one or more halo;

25 R%is hydrogen, Ci.galkyl or Cs.scycloalkyl;
or R’ and R® together with the nitrogen to which they are attached form a heterocyclic 4- to 7-

membered ring;



substituted by one or nore R17), heterocyclyl, Cl_4al koxycarbonyl, -CRS,
-SR2, -SOR2, 15 SO02R2, -COR2, -CO2R5, -CONR5R6, NRL6COR5, - S02NR5R6 and
- NRL6SO2RE0 2001066928 hydr ogen or Cl_3al kyl; R17 is sel ectred/dB2008/d02950,
nitro, cyano, trifluoronethyl, trifluoronethoxy, Cl_6al kyl, C3_

6cycl oal kyl and Cl_6al koxy; R2 is group,.sel ected from Cl_6al kyl,

C3_6cycl oal kyl, C5_7cycl oal kenyl, hetetCycl oal kyl, aryl, 20 heteroaryl,
arlel_4eg | cyl and heteroaryl C1 _4al kyl where the group is optionall

subst i t R'ed hiygrogemer agronpsele¢tad &ronFG; . datkyh fareymdealbyl aad §isoeysleadiicart where r om

Cl_6al k C3 6cycl oal. kyl,, .. cl oal kenyl.. .. heterqcycl.oal kyl,  aryl

et or oa D SSUPyT ERUOTA| K Srbesfied BY Sreodrymer st hiGEB Rl lesicf e

opt i onalfayo, SRS eiyhnd, Bkl 0BG E’tﬁﬂﬁﬁfré’m@lﬁ%&k 4Rd B} digyihydrogen, Cl1. 6al kyl or
C3_6cycl oal’kyl ; or R5 and R6 tyoget her with %Ihe nitrogen to which they are

attachedﬁmdrﬁ“aarhbotbrfwdgagehn 4- to 7- menbered ring; WO 2004/ 006925

PCT/ GB2003/ 002959 -82 R8 is hydrogen or a group selected from Cl_6al kyl,
c3_7cytl 8% and ©5_7cycl oal kenyl where the group is optionally

substi tyyedylgyjone or nore substituents independently selected from halo,
nitro, cyano, trifluoromethyl, trifluoronethyloxy and Cl_4al kyl; R3 and R4
are bot Dy tiydmogen, C,Ralkyls Qagdyclamlg®or flyoroD i s hydr ogen, Cl4al kyl,
C3_6cycl gal kyl _or,fluoro;; X,is -(CROR1)t Q (CR11R1 er and u are
dependom HCR M-I R e Bt <00 RHERTISDRATE G ahSitbt OB T0 o
is 0, S | . R10, Rl'and R12 are independently selected from
hydrogena,n§8 %&gﬁkﬂh %g’ C3_6cycloal kyl; Bis a group selected fromaryl,
het er oarQlis OhgtSM® ocgOLyl , C3_I| ocycl oal kyl and C5_7cycl oal kenyl where each

group is i onal | ubstituted by one or nore groups_i ndependent|
96l ect ek Ram Gl aiongapBAcHR ERIged oMY IGRSoet nAIBA Pt fapgololkslal Ky

LoPL oo SRS fBlnd SR BB . St
eSS T O
nitro, trifluoromethyl, trifluoromethyloxy, halo, C;.4alkyl (optionally substituted by one or
15 more R™), Cy.alkenyl, C,.4alkynyl, Cs.gcycloalkyl (optionally substituted by one or more
R13), heterocycloalkyl, heteroaryl, aryl, —OR13, cyano, —NR13R14, -—CONR13R14, ~NRCOR" s
~SO,NR”R™, -NR'*SO,R", —SR", ~SOR” and -SO,R’;
R’ is Cygalkyl or Cs.scycloalkyl
R' and R" are independently hydrogen, C;_galkyl or Cz.¢cycloalkyl;
20 orR™and R™ together with the nitrogen to which they are attached form a heterocyclic 4 to

7-membered ring.

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

2. A compound according to claim 1 wherein X is ~(CHz)-O-, -O—(CHy)—, -(CH3)-O-
25 (CH,)- or ~(CHMe)-O-.

3. A compound according to claim 1 or 2 wherein R' is Cy_4alkyl, Cy.4alkynyl, Cs.
scycloalkyl, aryl, heteroaryl and C_salkyl substituted by aryl or heteroaryl wherein any R
group is optionally substituted by one or more substitutents independently selected from halo,

30 cyano, nitro, Cq.4alkoxy, Cj.4alkyl, trifluoromethyl and trifluoromethoxy.



R7 is Cl.6al kyl or C3_6cycl oal kyl R13 and R14 are independently hydrogen,
Cl 6al kyl or C3_6cycloal kyl; 20 or R13 and R14 together with the nitrogen
t o whi ch wbeygosnesatt ached form a heterocyclic 4 to 7- memaB2ee/qp95g. or a
pharmaceutically acceptable salt or an in vivo hydrol ysable ester thereof.
2. A corrpound according to claim1l V\/ner n Xis -(CH)-0, -0 (CH2)-

- (CH2) - 25 (CH2)- or -(CHW)-O. conpound according to claim 1 or 2
wherein Rl is Cl_4al kyl, C2_4al kynyl C3 6cycl oal kyl , aryl, heteroaryl
and Cl_4hl kyl AsoBoovnd acsardiye wrapy ope of gde@ohia 3 WinksiieBrs agipurseleged fion s

P el SRR Ao, CL RIS SHPCL A SRy PSP ERASRUoF) ect od
trifl uor@ﬁ@hﬁwsubsm&ﬁgﬂd&%%’&e Béoty %epéﬂd@ﬂ@ﬁ@%cte@ﬁoﬁ nmPo cormound

according to any one of clains 1 to 1greln Bis.a group s ctedfrom
aryl, hetifpommethyl elerGeptiy hetecgryl0dyR "oeiarg) -NR J m&o& eefyt wher e
each g%g#gmg% ©®ptionally substituted by one or nore groups independently
sel ect itro, trifluoronethyl, halo, Cl_4al kyl, heteroaryl, -OR13,
cyano, -NR13R14, -CONR13R14 and 5 NR16COR13. 5. A compound according to
claim4 wherein Bis aryl, heteroaryl or C3 6cycloal kyl optionally
substitut.ed bf comppund a@o@qu@slaim@mﬂam lisjaryle hetctoanylforf EhxGloalidyky| |,

hal |k d.t th d
nccor di 1ehaRh e Rt 8 S g peraeas e o el P
4-yl . 7. pifo qOf %5; 28 G OGethgl Cl @i m 1, selected from 15

(R'S)-1- [({4 (2- et hyl qui nol I n=4- yI)rrethyI oxy] pi peri di n-1-yl }sul phonyl) net
hyl]-48 pyrim din-2-yl butyl(hydroxy)fornamde (R/S) 1- net hyl - 2- ({

4-1 (2- et hyl qui nol i n-4 perl

sul phony?) et Hy FORpaTRk #P%ﬂqre L?IH%L hyedy b is %35&%1 §1}3’}Rhe§1/1(({f 2-methylquinolin-
4- [ (2- met fyl qui nol i n-4-yl) met hoxy] pi peridin-|-
yl } sul phonyl ) et hyl (hydr oxy) f or mam de;
(R
I

S)-1-(1Him dazol - 4-yl)-2-({4-[(2-net hyl qui nol i n-4-yl ) met hoxy] pi peri di n-

-yl sul honI et hyl (hydroxy) f or mam de;
i P Yor) gac(:co%gdmg toy <):1a1m1 selected from:;

A compoun

15 (R/S)-1-[({4-[(2-methylquinolin-4-yl)methyloxy]piperidin-1-yl }sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl(hydroxy)formamide;
(R/S)-1-methyl-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide;
(R/S)-1-pyrid-3-yl-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-

20 yl}sulphonyl)ethyl(hydroxy)formamide;
(R/S)-1-(1H-imidazol-4-yl)-2-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)ethyl(hydroxy)formamide;
(R/S)-2-({4-1(2,5-dimethylbenzyl)oxy]piperidin-1-yl } sulphonyl)-1-pyrid-3-
ylethyl(hydroxy)formamide;

25 (R/S)-[1-({[4-(2,5-dimethylbenzyloxy)piperidin-1-yl]sulphonyl }methyl)-3-
phenylpropyllhydroxyformamide;
(R/S)-2-({4-1(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-[4-fluoro-2-
(trifluoromethyl)phenyl]ethyl(hydroxy)formamide;
(R/S)-2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-[2-

30 (trifluoromethyl)phenyl]ethyl(hydroxy)formamide;
(R/S)-2-({4-[(2,5-dimethylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-[3-
(trifluoromethyl)phenyllethyl(hydroxy)formamide;



(RIS)-2-({ 4-[(2,5-di net hyl benzyl ) oxy] pi peridin-1-yl }

sul phonyl ) -1-pyrid-3- ylethyl (hydroxy)formam de; 25 (R'S)-[1-({

[ 4- (2, 5- awoebbwdobeazyl oxy) pi peri di n- 1-yl ] sul phonyl } net hplCxX4382003/002959
phenyl propyl ] hydr oxyf or mam de; (R S)-2- ({

4-[(2, 5-di net hyl benzyl ) oxy] pi peridin-1 - } sul phonyl ) - 1-[ 4-f | uor o- 2-
(trifluoronethyl)phenyl]ethyl (hydroxy)f mami de; (R S)-2-({

4-[(2, 5-di net hyl benzyl ) oxy] pi peridin suI honyl ) - 1- 2 30
(trifl uo:(%/@ét?h r‘)[ﬁ%émiﬂévl]wgmwa%kyljmm {frildd j suimiyogyl)ol-

4-1(2, 5- 1-yl | ph 1)-1-[3-

(t E |(f I uoﬁggng?ﬁg%)?ﬁﬂ@@&%&%@{)ﬁ%r o’>r<]y) f gr m}amsgep \C/)\?)yzz)04/ ([)06925

PCT/ GBZOQS]S)QZ&@@{[(Q%ﬁBﬂ@)be&z&I{o %]rhétﬁyﬁﬁqbbﬂmhhyy JinRtHyy)-4-pi peri di n-
} sul phonyl f1 uorophenyl) et hyl (hydroxy)fornan de; (R S)-1-{

[(4y { [pzmylcanﬁexlhw%y@%y&amwem } pi peri di n-1-yl ) sul phonyl ] met hyl
Ui o 3 st tmemdl 3 LR b RS Prviaiorridip v e phgriDpropjonic

} sul phonyldrek@piceridc hydroxam c acid
(RS)-2- 2, 5-di fl uorobenzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-
phenyl et g;\s(ﬂ[?y(dﬁdk&?ﬂdﬂm@b@@ﬂ{@ﬁ)@%ndw}Slﬂmwyﬂ 2-

4- t.h di - 10 yl]sul phonyl }et hyl ) f de;
Crr S oy bR BRI T i . 5" yh]efﬁoiy?&yp}e?. A
yl ] ?ul phm/ssPuor % gml-pﬁeﬂpnmﬂ@ynﬁﬁf @)ynﬁetﬁ&%y)plpendm 1-

net hyl benzyl’) oxy] pi peri yl '} sul phonyl)-1-
phenyllét slisulplyadybieshylbermemides; 15 (R/S) 2-({

ph nyl et hgfs?ﬂifﬁ‘{"l%&i@) ﬁ%ﬁ%%{gg{l}/}’hﬁlnp -y met oxy)zlpénc&lmplhonyl )-1-

R'S) - 2- | | benzyl ) ox i peridin-I-yl sul phonyl ) - 1-
bhenyl ot f TR e oty arey o P P yl 1 sul phonyl ) -

[ 4- ( benz @/SYR) BH-0E, 6-diffucto- )’5h]whYIbhmyjbbxjr]pﬂoepﬂmHyb/HmhithﬂWﬂIoxy) f or mani de;

20 (R'S) - d 2- 4- 2-nmet hyl b | . Cdine | vl L am (e
( )H@qyiegﬁmw&m%&y enzyl) oxy] pi peri di n-1 -yl }sul phonyl)

phenyl et
15 (R/S)-2-({4-[(2-chloro-6-fluorobenzyl)oxylpiperidin-1-yl }sulphonyl)-1-

~
—~~
N
o
>

phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(5-fluoro-2-methylbenzyl)oxylpiperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;

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

20 (R/S)-hydroxy[2-({4-[(2-methylbenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl]formamide;
(R/S)-2-({4-[(3-chlorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2-bromobenzyl)oxylpiperidin-1-yl } sulphonyl)-1-

25 phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2-fluorobenzyl)oxy]piperidin-1-yl } sulphonyl)-1-
phenylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2,6-difluorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-
phenylethyl(hydroxy)formamide;

30 (R/S)-2-({4-[(3-fluorobenzyl)oxylpiperidin-1-yl}sulphonyl)-1-
phenylethyl(hydroxy)formamide;



(R/S)-2-({ 4-[(3-chl orobenzyl)oxy] piperidin-I-yl } sul phonyl)-1-
phenyl et hyl (hydr oxy) f or mam de;

(R/'S) - 2- (Wo-2p¢gnobdrsmobenzyl ) oxy] pi peri di n-1 -yl }sul phonplCr4GB2263/002959
phenyl et hyl (hydr oxy) f or mam de;

(R'S)-2-({4-[(2-fluorobenzyl)oxy] pi peri %‘ -yl '} sul phonyl)-1-
phenyl et hyl (hydroxy)formam de; (R/'S)- (5

4-1 (2, 6- dlfluorobenzy ) oxy] pi peridin-1-y sul pho )-1-
pheny| et KRIHP }‘IPBP’F’BQT\'J ﬁ@{ %@nﬂuoromethy}l)benzyl]oxy piperidin-1-

R/'S)-2- d [ -yl | ph [)-1-
|(ohen§/| et &é}?‘(‘%ﬁ%@x“}%@ éox%plzggzlll 062925yp}0?y65288§/ 2)02959 -85
(R/'S) - hy qRISYYA-{ U= (}@Pﬁﬁbiéxyﬁnétﬁé?{)pxh)éndlhrl irlﬂ%{wp}mﬁyl}hyl ) benzyl ] oxy} pi peri din-1I -

I | phonyl ] et f or mam
)[/4)?gycr:)l y] l%m&qummm@nem yl ] sul phonyl }-1-

henyl et
(RS- 5 ?%ﬁ%ﬂ%@ BB B e AP s hony ) - 1
phenyl et bk e ie iE)Qf)f&ﬂilaﬁhﬁle (R ) 2 ({
4-[(4-fl uorobenzyl)oxy] pi peridin-|- sul phonyl ) - 1- phenyl et hyl (hydr oxy)
f or mam déR/QR-Qy- r24(ﬂ{uombp(12yl)9xm]pnmmldm be/h]zsy p}l@mﬂ] hiphenyleitbpl(hydpoxy
sul phonyl g 1- %0 phenyl et hyl (hydroxy) f or mam de; (R S)-2-({
4-1(2- fI thyI benzyl ) oxy] pi peridin-I-yl } sul phonyl)-1-

henyl et f )
o e L g S NI

yl et hyl0] fphemdethgl¢hydiéxy)formamide;

32 y1 BT G tbro SRS o B R B s o pert ai hoi - y1 )
| ph I atafnel (hyd f d R/'S) - 2-
Zu[ ?20%5’)‘8‘%%1%&@%’%3{%}3“ di n(l yy{o?y)suf)[)ﬂg?yl ;a 1(pyr|)d| n(g 20

yl et hyl ( HRA)ewlydxyi2reli-H2mdiRy1Snzghéxy piperidin-1-yl }sulphonyl)-1-pyridin-3-
4-[(2, 4- %Irlle(%l?}lfl]%?n?aerrr]uzclyl ) oxy] pi peridin-1-yl } sul phonyl)-1-pyridin-3-

15 (R/S)-hydroxy[2-({4-[(4-methylbenzyl)oxy]piperidin-1-yl}sulphonyl)-1-pyridin-3-
ylethyl]formamide;
(R/S)-2-({4-[(2-fluorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2-chlorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-

20 ylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2,4-dichlorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
(R/S)-2-({4-[(2,6-dichlorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;

25 (R/S)-hydroxy(2-{[4-(mesitylmethoxy)piperidin-1-yl]sulphonyl}-1-pyridin-3-
ylethyl)formamide;
(R/S)-2-({4-[(3,4-dichlorobenzyl)oxy]piperidin-1-yl }sulphonyl)-1-pyridin-3-
ylethyl(hydroxy)formamide;
(R/S)-hydroxy[2-({4-[(3-methoxybenzyl)oxylpiperidin-1-yl }sulphonyl)-1-pyridin-3-

30 ylethyl]formamlde
(R/S)-hydroxy[2-({4-[(3-methylbenzyl)oxy]piperidin-1-yl } sulphonyl)- l-pyndm -3-
ylethyl]formamide;



et hyl (hydroxy)formam de; (R S)-2-({

[ (2, 6-di chl or obenzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-pyridin-3-

et hyl ( wonroesypobesmam de; 25 (R/'S) - hydroxy(2-{ PCT/GB2003/002959

(resi tyl met hoxy) pi peri di n-1-yl]sul phonyl } - 1- pyri di n- 3-

thyl)formam de; (R/'S)-2-({ 4-[(3, 4-dichl orobenzyl)oxy]piperidin- |-yl }
phonyl) - 1- pyri di n- 3- erthyI(hydroxyfﬁbrnanlde (R/'S) - hydr oxy[ 2- ({

( 3- net hoxybenzyl ) oxy] pi peridin-1-yl } sul phonyl)-1-pyridin-3- 30

lethyl ] KEISY@%{GEI@ Iﬁhﬁ?thh&dmmwm(ﬁeﬂ&r{ (-3t}selphgiyiptepytiflng pi peri di n-1-yl
sulphon§lé@ég Iethyl]fornanlde WO 2004/ 006925

PCT/ GB20&%# xy g%n ) -2- ({ 4-[(3, 4- d|nethylbenzyl)oxy]plper|d|n 1-yl

PR AL o 3 2

Iethyl]tmmhyﬂﬁmmmmnﬂe

R/'S) - hyd [2-({4-](4- | b I dj | | ph l)-1-
B BB L pBLESH hodii pgr )2
[ (3-chlpl benzyl)oxy]plperldln 1-yl } sul phonyl)-1-pyridin-3-
Iethyl(k JBBQ;%ﬁ%?ﬁénlde (R/'S) - N- hydr oxy- N-i sopropyl - 2- et hyl - 3- ({

[ (2- meRig)-@ui{ AqL3-thlroyd-hiesiyiiesny ) Popapipelidint 1-yl 1hiphong ) P Pangih3pr opanam de;
ydr oxy{ ilR 1-1({ 4-[(2-methyl qui nolin-4-yl)methoxy]piperidin-1-yl }
ul [y

[

I
I
4-
l e
ul
- [

<< -b(/)‘<'_"< A<

phony (hydoxyormamides di n- 2-yl butyl }formani de; hydroxy{ (iS)-1-[({

yr |( §1 gF?]]Q); -;?Tlhg(? I&lﬁl érl)gﬁylaﬂ%{}wgp(?ﬁ'[& Hle&ly}/(iu1l}olﬁlu4 %&@%o&%& e¥1| ln- -

R) Nohyﬂ@@pho@d)ﬁéﬂmhmﬁie({4 [ (2- met hyl qui nol i n-4-yl) net hoxy] pi peridin-1 -

I sul hony opanani de

S) 2- moéﬁmrﬂ =[ NAnly2tmeptpd guinglin-f-(yDmeshaxyimiperisin-1 i isuphonebmesby]l - perl d
in-1- yl }su anam de; (2S)-2-cyclopentyl-Nhydroxy-3 -({ 4-
(2- et hyP%?’h‘ﬁI‘?r%‘}t%f‘?FB‘ﬁﬁ’d ] piperidin- | - 20 yl
} sul phonyddek PRESAN[AE-[(2-methylquinolin-4-yl)methoxy]piperidin-1-yl }sulphonyl)methyl]-4-
pyrimidin-2-ylbutyl }formamide;

y
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h
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p
(2
y
(R

15 (2R)-N-hydroxy-2-methyl-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide
(R/S)-2-cyclopentyl-N-hydroxy-3-({4-{(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyDpropanamide;
(2S)-2-cyc10pentyl~N—hydroxy—3-({4-[(2—methy1quin01in-4-yl)methoxy]pipen'din—1-

20 yl}sulphonyl)propanamide;
(2R)-2-cyclopentyl-N-hydroxy-3-({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)propanamide;
(25)-N-hydroxy-4-methyl-2-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)methyl]pentanamide;

25 (2R)-N-hydroxy-4-methyl-2-[({4-[(2-methylquinolin-4-yl)methoxy]piperidin-1-
yl}sulphonyl)methyl]pentanamide; and
(R/S)-N-{1-[4-(2,6-dimethyl-pyridin-4-ylmethoxy)-piperidine-1-sulphonylmethyl]-4-
pyrimidin-2-yl-butyl }-N-(hydroxy)formamide.

30



(2R) - 2- cycl opent yl - N- hydr oxy- 3- ({

4-[ (2- met hyl qui nol i n-4-yl ) met hoxy] pi peridin- |- yl } sul phonyl) propanam de;
(2S) - N- hymipargs/obeest hyl - 2- [ ({ PCT/GB2003/002959

4-[ (2- met hyl qui nol i n-4-yl ) met hoxy] pi peridin-1- yl }

sul phonyl ) et hyl ] pent anam de; 25

(2R) - N- hydr oxy-4-nmet hyl - 2-[ ({4-[ (2- nmet ﬁ§7’qui nol i n- 4-yl ) met hoxy] pi peridin-1I-
yl} sul phonyl ) net hyl ] pent anam de; and (R/'S)-N-{

1-[ 4- (2, - di meh ByMpRAG grerdng topaimobdpr Lps e MEdFETELS Ul phony! net hyl | - 4-
pyrim din-2-yl-butyl}-N (hydroxy)formam de. 30 WD 2004/ 006925

PCT/ GB2003/ 002959 -87 8. A conpound according to claim1l for use as a

nedi camept . 97hdh& sfSEcaipdund QBRRRE taciann diim thetroarmifaitnbe bf ia indditment in

manuf acture of a nedicanent in the treatnent of a disease condition

medi at edthsyireatreensiof diseaseeroatitiop merdidterhRyorarypers mataliqproteingsq FRYHES g
corrpo:igd according to claiml1l in the manufacture of a nedicanent in the
treatment of a disease condition nediated TNFcL. 11. A nethod of treating
aut oi mupg, di SERSAe ofh kEMPbEAPIRBIdNHoSRABESIN the AAGMaatte 4l mhefiesiénin

graft versus host disease, cardiovascul ar di sease, reperfusion injury and
mal i gnande trdanmentwd i Wi dehspobeditimninnalistedTFoas man, in need of such
treatment which conprises admnistering to said aninmal an effective anount
of a conmpound accoding to claim1l1l. 12. A pharnaceutical conposition
conprisiRg a Go | | 48 : i 8

phar mace&? [ ca% ’ggg‘gggf){&g%ﬁ{édd &\i'fkﬁg%ﬁ;[n‘éﬁé e(@!;%;% ?%%gg/a?i?lé%sﬁ?sg%égagsg‘%%t prepari ng
a conpouigedionpgditngrsue hodtalisense, vrdivlascalip dissass, repeviiesionZinjwry ahif Qd)iQHOCY t he
step of: a) converting a hydroxylam ne of for nto a conpound of

| 2) |
formul a {13 warpdleedeganital pych agynag, ip negs! o ﬁng?rﬁgtPész Whl GRIPEHYS v N( OH) CHO

X Rl Rl administering to said animal an effective amount of a compound accoding to claim 1.

12. A pharmaceutical composition comprising a compound according to claim 1; and a

15 pharmaceutically-acceptable diluent or carrier.

13. A process for preparing a compound according to claim 1 which comprises;

when Z is -N(OH)CHO, the step of:

a) converting a hydroxylamine of formula (2) into a compound of formula (1);
20
Rt RS R* RS
O, O,.0 O, 0,.0
;S%NH(OH) formylation Vsl N(OH)CHO
X/G R ‘X R
formula (2) formula (1)
or where Z is -CONR'’OH the step of;
b) converting an acid of formula (14) into a compound of formula (1);
R4 RS R4 R3
O 0.0 O 0, .0
;S\@%COOH acid activation ,S\{\/)X(CONRWOH
N n - N n
formula (14) formula (1)

25 and thereafter if necessary:



formula (2) formula (1) or where Zis -CONRL5CH the step of; b) converting
an acid of fornmula (14) into a conpound of formula (1); R4 RB R4 R3 (B)'"
, ~ ( DCONRYBQBI4/MMegzsn COOH acid activation _ N.S n B R RARKIRIBXOH: : : ::
R, fornmula (14) formula (1) 25 and thereafter if necessary: W 2004/ 006925
PCT/ GB2003/ 002959 -88 i) converting a_gg)_rrpound of formula (1) into another
conpound of fornula (1); 1ii) renobving any protecting groups; iii) formng
a pharmaceutically acceptable salt or in vivo h dr%(}/sabl ter. 5

i) converting a compound of formula (1) into another compound of formu a?ls),

ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.



