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I nvention This invention relates to hydroxam c acid derivatives and their
use in nwadi joneol Background of the Invention 10 Matri x na@cal¢BRIeéss nases
(MWPs) are a group of structurally related endopeptidases that degrade the
prot ei naceous el enments of the extracellular matrix. A nunber of inportant
features are shared by nenbers of the MW famly and these include a zinc
atomat the catalytic site, catalytic activity at neutral pH, initial

exi stence as inactive prhED IBRIERI Bng renewal of an

N-term nal 15 domain, structural stabilisation by calcium and inhibition
of thescatalytically active forns by a famly of specific protein
inhibitors called Tissue Inhibitors of Metalloproteinases (TIMPS). The
cl assi cal Exidofithednvontiony rent | y consi sts of at |east twenty nenbers
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i nhi bi t tBackground;of the In Plal so have the capability to inhibit a nunber of
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whi ch i ncludes the release of TNFcc, and TGFa, and the shedding of
L- sel ect i endepeptidasesithat@legNEthRIprotgimdceNF ¢ RiMentsraf depedrasell Beendiospey et al

1997), Biochem..J., 321: 265-279. rix t al r | nases_haye been
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or nore ofnclude MyPe el dt theeahntie de, ehtabeibeddtith nat Aduaak pHi, SeRisE

condi tions. Such conditions include cancer, inflammtion, autoimune, 30
i nf ect i oUBKIYENGSCE HIACHYS PHREAZYBeS ARfVatiQRK HYVoNing rengwal (of ooy N-eHainal Rev. |
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PCT/ Ceo2) Vistder gerel INTe. TARFRPY SIS HOHOREFIY RELIRY SR Ote! nases
(MPs) by {vbb‘?n%emembers including the collagenases, gelatinases, stromelysins and membrane-
type MMPs. _
20 The MMPs are a sub-family of a much larger group of zinc-containing
proteinases which include the Reprolysins and Serralysins, and the Astacin family.
It has been demonstrated that some compounds which inhibit the classical
MMPs also have the capability to inhibit a number of other events that are mediated
by non-matrix metalloproteinases (MPs) which includes the release of TNFo, CSF-1
25 and TGFo, and the shedding of L-selectin and the IL-6, TNF-R1, and TNF-RII
receptors. See Hooper et al (1997), Biochem. J., 321: 265-279.
Matrix metalloproteinases have been associated with many disease conditions.
Inhibition of the activity of one or more of the MMPs could therefore be of benefit in
these disease conditions. Such conditions include cancer, inflammation, autoimmune,
30 infectious or ocular disease. See Whittaker M. et al, (1999) Chem. Rev., 99, 2735-
2776 and (1994) Annals of the New York Academy of Sciences, Vol 732.
Thus compounds with MMP inhibitory properties may be used for treating a
number of different diseases. Of particular benefit are those compounds which also

have good pharmacokinetic properties.



conpounds may offer no therapeutic benefit and indeed could be del eterious.
For exanple, it has been suggested that MVP inhibitors which al so inhibit
t he rel eaw® 3fo1410NF( X nay have a role in exacerbating |iveCTieBngGsesee

Sol orzano at al (1997), J. 5 Imunol., 158:414-4109. Sinilarly, early
clinical evidence fromthe use of. MVP inhibtors, which not selective
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15 There is therefore a need for selective MMP inhibitors which can be used in
medicine at dosages at which they do not cause undesired side-effects, such as joint
pain.

WO 99/24399 discloses a class of hydroxamic acid derivatives as MMP
inhibitors.

20  Summary of the Invention

We have now found a number of compounds which are potent MMP inhibitors
which advantageously do not cause tendonitis in a relevant animal model. The
compounds may be expected to be of use in medicine, especially where the avoidance
of side effects such as joint pain is desired. Therefore the compounds of the invention

25 may be expected to have a superior side-effect profile compared to compounds, such

as Marimastat®, which is known to be associated with dose limiting effects.

Thus we provide a compound of formula (I)
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wherein: R and R2, which nmay be the sane or different, is each a hydrogen
atomor a CF3, CF2H or CFH2 group, provided that when one of R or R is a
hydr ogen wioasiotdier 5 other is a CF3, CF2H or CFH2 group; aad/¢Bie/osest s,

sol vates or hydrates thereof. Description of the Invention In one

particul ar group of conpounds of the invention R a hydrogen atomand R2
is a CF3, CF2H or CFH2 group. In another particular group of conpounds of
the 10 invent|ph.R2 a hydrogen atomand Rl is a CF3, CF2H or CFH2 group.
Particularly preferred conpounds of the invention are those described in
the Exanpl es.RAmdRhediiet py peehesanadorcdiffprnnds edcht hieydrogenatorororias t he

conpound or-mul , Where is a ,CF3 group g. R is a hydrggen atom
namel y: 1@‘Ea- [2-%@Fﬁi%?%%’fﬁeﬁt@"ftaﬁ@ﬂ&?g)"gﬁp@’r igihydragen i By | ot hyl ]
tetrahy ydgpgis aer, ACERM Sew] goagl d hydroxyamde. It will be appreciated
that where desired the conpounds of the invention may be administered in a

pro-drug for manddhe saltangoleitesas hydrates thereaft ed hydroxamic acid derivative,
whi ch may,.be .pr.ot eche ast.either N or O substituted derivatives, such as 20
0- benzyl MM%%—?%SC - AR will be further appreciated that the pro-drugs
may be convermesieipartitul® giodp ol €ompbinde of henmvendsn & athgargb@atoh) andand t he
invention js intended to extend to such pro-drugs. Salts of the conpounds

of formulB 813 CFnctEreonhBHeatwm: i anqterpagigasiareup eheqammpoungs obiignpl e base
addi tPn Hohdaderd iRt deh A AR oR1CCR! CRIGBACEERARAD: for 25 example

al kal'i” met'al sa as nmagnesiumor cafciums and organi c am ne
sal ts such as Patighaly preferjet pemipdinds,of thenetdiyioa aravhor dederéicdyh e ne sal t s.
Compounds_of the general formula (I) may be prepared by any suitable

met hod knot#PRI¢S-t he art and/or by the foll owing processes. In the

description angy ésséamlyagr_&Jré_afvcmﬁowcp@p&hﬁmae?ﬁoBZisafh@ ésmpehiingd above,
except where otherw se23 I ndi cat ed. lI t will be appreciated that functional
groups, skarhmubesl,arfienoR” inadelxgroupand R ais ladrygtoggn aleps papelysent in the vari ous

conpoynds descy i | ow, d which.it. .is  desirged ret.ain, my need to
be i Lé|rc])r ot ect € l[épgégmt%ﬁ‘é’f%?eéﬁﬂ%e@ég)@fRegﬁhqe'sl'f"ﬁfotniygi‘%%ﬁ]tf’tﬁahygﬁdcﬂxralnyﬁst ances,
rem)vfal oi_cgrngﬁfccy‘cﬁg{(}idmygﬁ,mep nmay be the final step in a pfarti c_uI ar
reacti on sequence. Suitable protecting groups for such functionality wll

be apparent 3t Wil b8/pnusiotedpot/ drDD AggEghe compounds of the invention may

be administered in a pro-drug form, for example, as the protected hydroxamic acid
derivative, which may be protected as either N or O-substituted derivatives, such as
20  O-benzyl or O-tert-butyl. It will be further appreciated that the pro-drugs may be
converted in vivo to the active compounds of formula (I), and the invention is
intended to extend to such pro-drugs.
Salts of the compounds of formula (I) include pharmaceutically-acceptable
salts, for example base addition salts derived from inorganic or organic bases, for
25  example alkali metal salts such as magnesium or calcium salts, and organic amine
salts such as morpholine, piperidine, dimethylamine or diethylamine salts.
Compounds of the general formula (I) may be prepared by any suitable
method known in the art and/or by the following processes. In the description and
formulae below the groups R' and R? are as defined above, except where otherwise
30 indicated. It will be appreciated that functional groups, such as amino, hydroxyl or
carboxyl groups, present in the various compounds described below, and which it is
desired to retain, may need to be in protected form before any reaction is initiated. In
such instances, removal of the protecting group may be the final step in a particular

reaction sequence. Suitable protecting groups for such functionality will be apparent
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to those skilled in the art. For specific details see Geene T.W et al
"Protective Goups in Oganic Synthesis" (1999). Thus, for exanple,
conpoundswofo3binaoi nventi on may be prepared by the foll owipag/Genesas route
as shown in schene 1. RR Rl R1L H ~\ R2 x C)( N—P61 [~ ~I O( _NPGL (i)
(ii) ~~/1I R R2 OCl2S - 41 - ~OS R2 O NH 2JN
(vi) (iv)t© @é’??eﬁ%”&d & thepary, For SRQ“@@ dataﬂé:ca‘zm&lieeltq J)‘y%g BoAp JURKSUYE f or mul a
(iii) nayG%qu,E@gé A niH8RE1999).a conpound of formula (i) (where X is,
for exanple, OoXy ‘group or a leaving group, e.g. a fluorine aton
with a corrpouniilhlcst fbolemmlale( compwideref 1S inventwnswiay disl prepristiely itheg  gr oup,
e.g. tert@@lutox car bonyl %'W%{ u5|n tandard et her bond form ng

met hodol o 8% * P owpound of fornula (i), is a
fluorine atom 10 such a conpound of formula (i)gmy be reacted with a

conmpound of formgla (ii) in the presence of a abl e base, such as
potassiumtert |de H N approprlate sol v such as

N, N—dlnethylfoﬁhgfz$e< —§d'etd—acompoun fla  (iii). The
protecting group, , reaned usi ng standap neﬂhﬂﬁs known to
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5 Compounds of formula (iii) may be prepared by reacting a compound of

formula (i) (where X is, for example, a hydroxy group or a leaving group, e.g. a
fluorine atom) with a compound of formula (ii) (where PG' is a suitable protecting
group, e.g. tert-butoxycarbonyl ester) using standard ether bond forming
methodology. For example when X, in a compound of formula (i), is a fluorine atom
10 such a compound of formula (i) may be reacted with a compound of formula (ii) in
the presence of a suitable base, such as potassium fert-butoxide in an appropriate
solvent, such as N,N-dimethylformamide (DMF), to yield a compound of formula
(ii1).
The protecting group, PG', may be removed using standard methods known to
15  those skilled in the art, to give a compound of formula (iv). Thus for example, when
PG' is a tert-butoxycarbonyl ester group, this may be removed under acidic
conditions, such as trifluoroacetic acid in a halogenated solvent e.g. dichloromethane.
The compound of formula (vi) may be prepared by reaction of a compound of

a formula (iv) with a compound of formula (v) preferably in the presence of a base



15 those skilled in the art, to give a compound of fornmula (iv). Thus for
exanple, when PG is a tert-butoxycarbonyl ester group, this may be
renoved uwoas/oaabdi ¢ conditions, such as trifluoroaceti cPatiGBni03@E6

hal ogenat ed sol vent e.g. dichl oronethane. The conpound of fornmula (vi) may
be prepared by reaction of a conpound of a fornula (iv) with a conpound of
fornul a (sichpasefristhatinging nint & dajpgerasert solyentae.Ba dichlogomgshamy. o 1y yoll be
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di chl oro ane. apprecl ate e conpoun ornmula (v)

may be prgphobdsddsbribedsiniiid ikeragmaner to nmet hods described in the
literature. The conpound of formula (vi) may then be converted to a

carboxyl i ¢ aci &he SOARURY, Off formulaaiypy @ay 3hgnaBe canerted 4013 ?%P%ﬁliﬁy"’(ﬂdoxi de in
a sui tabl &siég?gefrgé}ta@;é?%me s%H?Eklitﬂﬁln'irﬁ%}gﬂ%i ggui%}e%]@ht &stH, ket e

tenperature,” e. ux tenperature. carboxyli1c acid thus formed may
t hen be conwethsadl tod avatenpounsbiwblef tmpetaug)] k.g. usflng tempekaivons W | known

inthe literature. . For anple, treafnment of the acid wit oxal yl. chl ori de
i an-i nettouioarid PundTiE Beeihe: breohund P CHEPPd B gR ® 1o

catal yti cyaipedHdbhs WM kBbwWeH M8 lidth@rdTertrak8mplel testhledl dftiBe a¥Bivith My or
may not be 1solated, but which in turn is reacted with hydroxylam ne at a

sui t abl e oyl eshdarideein aubtertasol yano itsuch msedishlarametieang) vie thehpregrase rod

hydroxam c_acids (l). m. xtures of fjnal..products,or I iat es
obt ai ﬁgd %aéaﬁytbceargé'ﬁ)ér%%&hvestaﬂégtﬁgg?({sla% Cltdhcé;l ?Oﬁﬁ(%s ?’(}:‘ bcih c‘h%;mg{:rg?ga ?# ferences

of the comsisblatédnbist, whith kiymisBauial with h§dioRyamiheatpyuitable néthpgrameiuct s or
i nternedi ates, for exanple by chromatography, distillation, fractional
cryst al | i b iadFRomiemMppratye fagive thegtesyed hyqroiamig 3pids i at e or  possi bl e
under the circ : Il ; Ohd S3bRidg JMVPs may
be determ ned %@?h@gﬁg&% Ofgﬁ%%i prd gg%%é%e%%?ﬁr%r@gﬂﬁ%fﬁnon {k@st, for

exanpl e, the bdeis of ithe physitobohamidad dferdeNdy ahet eagsoushty, innkown nestes, Wi t h

conpounds, of the invention tendonitis has ot bee bserved, A rat nodel,
describedtfh W P éméf Pﬁwcﬁeohé’é@”{‘%&%?sed{g&extaﬂﬁ’e ¥ oPERERIBTENY t he

conmpoundsg;gfiidifdg, FAVESHal QystaiZABRE of HyNforR@lith oAdy aak ageppphatehs:
conpounds of the invention have useful "pharnmacokinetic properties, for
exanpl e, pweitcnindlaythe lcabirmitances. The phar macoki netic profile of the 25

Thi 5 i mvent onteh 88 EN AP SoRBo Rt RO LAY R Rert RO pat et T
(includi ngy aﬂi@ébrﬁ%ﬂr@?m%ﬁmﬁltibﬁ&sﬁﬂbﬂ@daﬁlple@bé?@éicﬁl?edih@xdﬁipﬂcyA. meat or fur

industries or as pets suffering fromdisorders or di seases which can be
attriBut ed t o Mirntageoynheynl eustegts with compounds of the invention tendonitis has

not been observed. A rat model, described in Example B, may be used to predict the
propensity of the compounds of the invention to cause joint pain.

Advantageously the compounds of the invention have useful pharmacokinetic
properties, for example, good bioavailability. The pharmacokinetic profile of the

25  compounds may be determined using the assay method described in Example C.

This invention also relates to a method of treatment for patients (including
man and/or mammalian animals raised in the dairy, meat or fur industries or as pets)
suffering from disorders or diseases which can be attributed to MMPs as previously
described, and more specifically, a method of treatment involving the administration

30  of a matrix metalloproteinase inhibitor of formula (I) as the active constituent.

Accordingly, compounds of formula (I) can be used among other things in the
treatment of osteoarthritis and rheumatoid arthritis, and in diseases and indications
resulting from the over-expression of these matrix metalloproteinases such as found in

certain metastatic tumour cell lines, or conditions involving ocular neovascularisation.
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described, and nore specifically, a nethod of treatnent involving the
admnistration 30 of a matrix netall oproteinase inhibitor of formula (I)
as the acwows/canstituent. Accordingly, conmpounds of for meica/gBop/osan be
used anong other things in the treatnment of osteoarthritis and rheumatoid

arthritis, and in diseases and indicatjons resulting fromthe
over-expreSS|oﬁsdﬁmﬁﬁﬁgé%Mﬂ%l&‘@%P%WFBBF&PEPW&S@%I%G@ﬁuhé“ﬂwﬂﬁﬂ P

certain i n Nely I r
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conpound apedtahisiheentibh cocerrsef ul i n human or veterinary mnedicine since

they are inhibitors of MWPs. Accordingly.in another aspect, .this invention
concerns: a met Ak ohBRAYEMERt ?'{}by h?ﬂ‘%/’(?hmf:%mntﬁﬂ?erftr(gaﬁr hylaxds) o of

prophyl aXd1§aas@I>r condftions aR@iaAdd tgomumd iANSariRdisain 1YV SuinAnd)WRI@ S, i n
particular in humans, which method conprises admnistering to the marrmal

an eff ectm%o@mpnsasfadanmstnpogu taitheghathmehan aff¢qtive mopat oba cempound

h | b f f formul f
o in notidiid (EEFRN ARy Srfels NEEH Bapu 0 o8 FRBR PR ranagenent (by

whi ch is meanta tdogoiRDtofOforMu@P )| o 83e Qh hLﬂxﬁardloﬁeaéteﬁn@y @edidintj ons
medi ated by MWs; and the use of a conpound of formula (1) in the

pr epar at | RFtiHarkh in geth managemeng (byrarigle e mecapbyregimesh oF Praputaxivr dat ment or

prop axdiSs for%@fﬁ?3§§ O5iat8B Rs,ndmedi ated by MWPs. The di seases or
conditions reterre above I nclude i rrllfdl ammat ory di seases, 15 autoi mmune

di seases, canche useaf dicovipsond af faisiagipsn ti peasason o ah\agey for gsue

br eakdown. ate di seases .include rhe d thritis,

ost eoar't HPf“t*ﬁggme‘gtoQ’ﬁ'e%lﬂ)‘BlP Sssant {EgaHe §& rﬁ’é‘?pg‘tnflaéﬁl) OAI%?ﬁ%ﬁeFré’F cgndjfignsase,
stroke, vasfiiehbympsohn' s disease, ulcerative colitis, multiple
sclerosis, periodontitis, gingivitis, those involvin tissue br eakdown
(such as bone'Fbsd%gﬁﬁwnrC@Ehmmmnh&g@dtQG@gﬁtH&ﬁUﬁing@uﬂ@“@ha@@ag&
respofis achexi a . and anorexia ectlons fever,

C o A BN AR08 At dergiBERp gt diseGiasiesnidi VBV Rl L

surgi cal peskadwieal iApgropribROdiRades, ikl RRl Qhéiﬂ?ﬂidmﬂl taitBriti€ PostesAbkiyis,| S
bul  osa, tunour growt angi ogenesi s and invasion by secgndary netastases,

opht hal ms&f@p@wmsm@éwégem@ﬁlpnogﬁzwmeb%m@aw {Woker ARSCYRLS.r Susi on
injury, n&19er Eéy%?CerﬁR}g'c%gt 'Iﬁu]ngl%tsm@osmr EEI[M)& nitis aéu\l‘né(lgl' Cthg?e ﬁgg{;ﬁgt vitis,

eczenn, ahnap I"ax1's rest énosi congeé lve eart ure r osils,
at her oscl wges bfeak @m0 FQUcRr RSHche rasgeption)-hasmefrhagie tbagubitiont Acwneriphases,
Sy St tonse, Shdhenia nd anbrokia), Acuts infechons. IV Sikections over hock Stafds >0 47 S
graft versus host reactions, dermatological conditions, surgical wound healing,
psoriasis, atopic dermatitis, epidermolysis bullosa, tumour growth, angiogenesis and
invasion by secondary metastases, ophthalmological disease, retinopathy, corneal
ulceration, reperfusion injury, migraine, meningitis, asthma, rhinitis, allergic
25 conjunctivitis, eczema, anaphylaxis, restenosis, congestive heart failure,
endometriosis, atherosclerosis, endosclerosis, aspirin-independent anti-thrombosis,
systemic lupus erythematosus, solid organ transplant and ocular disorders.
The compounds of formula (I) may also be useful in the treatment of pelvic
inflammatory disease (PID) and cancer-induced bone resorption. Further, they can be
30 used in the treatment of lung diseases, e.g. selected from cystic fibrosis, adult
respiratory distress syndrome (ARDS), emphysema, bronchitis obliterans-organising
pneumonia (BOOP), idiopathic pulmonary fibrosis (PIF), diffuse alveolar damage,

pulmonary Langerhan’s cell granulamatosis, pulmonary lymphangioleiomyomatosis

(LAM) and chronic obstructive pulmonary disease (COPD).
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The conpounds of forrmula (I) nmay al so be useful in the treatnment of pelvic
i nfl ammatory di sease (PI D) and cancer-induced bone resorption. Further,

t hey can we o3®41w0sed in the treatnment of |ung di seases, ePgT/GEkestsed from
cystic fibrosis, adult respiratory distress syndrorre (ARDS), enphysens,
bronchitis obl | t er ans- or gani si ng neunoni a %JCP i di opat hi ¢ pul ppnary
fibrosis (PlF)Thgrempeunds|afdbs srventpuges Pargeyl &fwsga%g'éfr H&ﬁnsenbef

granul a I A% i rQni ¢
bt uct | oy (RGNS SLO RBE BT st KA IPBEEEE e

conpoundsexafnpid)e¢hé poepounds rmyebqometliin mlhfatrbzytnmht ask/ ompltopbylameam‘ geaft of
i nf | anmmat or d seases, autoi.mmune di seas cancer and ocul ar. félsorders.

Thus, forVer f deacfifps, cpéﬂﬂmm&éomwew Bise SISt oMo SYTERE WAE | or

pr ophyﬂ aXé@m%agfsaé tsoh‘deE)Fgléﬁ BaRplah€a&ystio NBbrokis Oirida%p%maﬁS' OffleGméRfdmat i tis,
rhinitis, eczema, system c |lupus 5 erythematosus, solid organ transpl ant,

cystic fi#thstiss andarégpscmalepporphsu fseho ¢ Dléﬁas‘hr plcerative solibar mbltipld s |
ost eopor os ase era t| S, nmulti cl.erosis,
por | oontiesi hRaPullsy BN testifiBhabaclfi foiek s, Babisfyfys B &oe

bul | osa, tuhwﬂfﬁugrcg&’tﬁ)Vthil,glc%B@ésisgeﬂ hamomgwédnakimemgl feﬁho;ﬁﬂth‘:ﬁaﬁﬁhma
reti nopat hy, asthna, nphysema, bronchitis, and chronic obstructive

pul monar yerapf%@% I{TQKEhD}S a‘lbehFﬂ'@C eb@w@&sp@m%@wﬁlﬁq%@@mm vi ng ocul ar
neovagpul ari zag) Ofisedsach i"g&zckgﬁs m%l‘%m%%cdle}:%e%@%chf&n sHAP&hdGae’ Bhi NOPat hy,

retinopathy of prematurit ated rmacurar degener ati on
(ARM D). &ornot hﬁmterdeai, niattetiofretiridpathiys &amepatpy eofi masmbhyritnROB) @d,agethe

conmpounds dm nistered orally, topically,

par ent er a‘ier%?e ‘B9°‘1 ?fﬁggéﬂeir%’rﬁms(éﬁ\@g 15 rectally in dosage unit
formul ations cogt gleNir®m@RNof AN GisR&r ??e@r%ﬂsl}ﬁﬁ{dwﬁt&ic%@tcéﬁip%u&ﬁr bt ers,
adj uvants and vehicles. The term parenteral as used herein includes

subcut anefoosularevey be adininisterod nually, tdpiﬂalrl&nmaswttraﬂy, hynnhalgtienr spady omnj ect i on
or i Si on tecg igues.. Orcu ag.r ianéEiCt' on stgch n%rtac\éutreael ubtenons,
subcoh) un@rRURM d038¢ FRL {FTARIAN0nS FTBIG IPRF ORGP 8‘1‘2% PEAUL &Y P&*‘%’ Swel | as

i nt raocul @firiérs OWd OS2 Qe Hi@¥d. CETh@Nem MRkehRdral. ad Nisddl dickdifNintRdéNe
treatment of warm bl ooded animals such as mce, rats, horses, cattle,

sheep, doBHCutBRROYS ARIECTIaNk NEAYBRANSNHLTABTUSEUET, infrasietad anjgetion of MESIANVe | n t he
treat ”e”t[tain@}égﬂrtﬁwlaﬁ“? Ea%n”%;%}lt 'agal[ntx%gﬂ}% 'Edb?&o 9” ﬁbcf%tﬁ;cﬁ § active

i ngredi en 6 m sui t abl'e oral Uuse,

tabl ets, periectias and azesigesar aayayssbonsal, a8 weld aswaneasmﬂaimﬂowdte&pm si ble
powders or granules, enulsions, hard or soft capsules or syrups or

el ixidk. dsyirseend impkantsndBddHoR & thertigatmen ofgyarmeblaeded-Animals SUR 8 ng t o

mice, rats, horses, cattle, sheep, dogs, cats etc, the compounds of the invention are
effective in the treatment of humans.

The pharmaceutical composition containing the active ingredient may be in a

form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily

25  suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or

syrups or elixirs. Compositions intended for oral use may be prepared according to

any method known to the art for the manufacture of pharmaceutical compositions and

such compositions may contain one or more agents selected from the group consisting

of sweetening agents, flavouring agents, colouring agents and preserving agents in

30  order to provide pharmaceutically elegant and palatable preparations. Tablets contain

the active ingredient in admixture with non-toxic pharmaceutically acceptable

excipients which are suitable for the manufacture of tablets. These excipients may be

for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose,

calcium phosphate or sodium phosphate; granulating and disintegrating agents, for

7



any nethod known to the art for the manufacture of pharnmaceuti cal
conpositions and such conpositions may contain one or nore agents sel ected
from the woaspiaonsi sting of sweetening agents, flavouri rgTAYEN03656
colouring agents and preserving agents in 30 order to provide
pharmaceutically el egant and pal atabl e preparati ons. Tablets contain the
active i rigRrBWGRIM; s Rnalgnl HGPIRGAS B8NS 196 SXARBIELTITERI $8AtHc¥ept abl e
exci pi ent g,y &,iu%gcamg%@h ,f&rexmplena? RfahsRadfe, sRRBIChSd ofhBge
excipients may be tor exanple, inert diltents, such as cal cium carbonate,
sodi um cdflizonablets mapdeasepated al ¢chaymmpi s ploated byr kreodi techphosphatedsy

gr anul ati(S?g and di si nt egrati ng.agﬁnts, for . 7 WO 03/ 1410& PCT/.GB02/ 03656
exanpl e cHUFAtCEFAOR hand, ADSHRA in AR¢ Rastoiehing Laeh el hPdY PIoYif% At ar ch,
gel atisn Qfustafife@Clcion JVEE & UKL LG ROEBAAmplEOF tigeaddh e ndRGAE SudhMSt ear at e,
stearic acid or talc. The tablets may be uncoated or they may be coated by
known t ecgiméegylemonesteiedteor glyesrylt digieamaicomanrig employgt ilheyi max hkso be
gastointestjnal tract. and there Rr QVi u L negd i over a
Ponger perrisd ouhe Benfidies BEFBY R NG IR BaoRa T 280008 2164 f5

nonost eargpes, 974, @ femrosmotlt Heedeatictabteys foe conrpll @dlede. They may al so be
coated by the techni ques described in the US Patents 4, 256, 108; 4, 166, 452;
and 4, 265, 874Forpwlatignimiers aesd juse ARy aleta eresaBedrs hret selakn IaPsHE ease.

For mul-at i f.or,or.al SQ: sen - has e}atJ sul es
10 il e Ve 808 Rl HrkBinCle>RiR8 BASRIIER &R @t b Rhe: ~r or
exanpl e idighuwarbbantepodtiem pladsphatenop keslph atr s aoftkgrtitinngapaurlesawhaoint gel atin
capsul es g/nerei n. the active i nar edient is gl x&.d Wi .t h vvat?r or an. oil

medi um '8¢ e YniBBEdaL RupIXsH) With Watgniog ag fibmedinm, foragxample, pganuingihe oy
suspensi qmi&?é}hﬁinrbrtdﬁ%éﬁ.“ ve materials in adm xture with excipients 15
suitabl e for the manufacture of agqueous suspensions. Such excipients are
suspendi ng aglquesus fuspersiansgbrtaBobE aoti waniioxsgimin dmighire withsacipients

met hyl.cel | ul os hydr oxy-. propyl met hyl cel | ul oge,, sodi.um al gi nat e.

ol yviony 1 9P 6 et PEAHEEN BB Mg s S At ndipe
wetting agendss fORYexamp RadiumaldapboRomuthyicabulpbys platylcdBulosé, Ohy@¥rypl e

| ecithin, or condensation products of an al kylene oxide with fatty acids,
20 for exufpylmcguisedulpse. spdie algivate pobyvind-pyBRHSa2HBN tpgasantbt Aidof

et hyl ene ' M § g.chai-n_al j.C , : -
hept adecaé‘ﬁlg aé:ﬁaéoai g%as ol ‘?éﬂggg%(%%rﬁggﬁ]dga?ela{l)?119%?%%&{02&0%(@%@%&%’ oxi de

W t h par tfoakxanpleneittiay, oy echdensutiohgirbducacofts alkyienaokidx iviit fagyabids

pol yoxyet hyl ene with partial esters derived fromfatty acids and,  hexitol
anhydmy defeT eRpPPlexRATPY e HYIepe S HG| @n@@ﬁw@arprﬁ»@ﬁ&opga&héfénerwdgqueous 25

suspensi apgh MBYg Ehsifl SRHaAE QSISO fof MRk SmPl CRGARE AN RTeneb Ry cetBITPe et hyl

o condensation products of ethylene oxide with partial esters derived from fatty acids
and a hexitol such a polyoxyethylene with partial esters derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene sorbitan monooleate. The aqueous

25 suspensions may also contain one or more preservatives, for example ethyl, or n-
propyl, p-hydroxybenzoate, one or more colouring agents, one or more flavouring
agents, and one or more sweetening agents, such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a

30 mineral oil such as liquid paraffin. The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such
as those set forth above, and flavouring agents may be added to provide a palatable
oral preparation. These compositions may be preserved by the addition of an anti-

oxidant such as ascorbic acid.



propyl, p-hydroxybenzoate, one or nore col ouring agents, one or nore
flavouring agents, and one or nore sweetening agents, such as sucrose or
sacchar i nwo@sloy418uspensi ons may be fornul ated by suspendi mgTi¢ED286456V e
ingredient in a vegetable oil, for exanple arachis oil, olive oil, sesane

oil or coconut_oil, or ina 30 mneral oil ZII‘I:II as liquid paraffin. The
0i |y suspensi oRSPHEPIC BAVAPTE a0 BIAERIER WYRIG T  Prepprationa bl #BESWax, hard

paraffin ﬁfspﬁﬁwﬁ' byth€ Q8@ kion wze?@m(i@@@%ﬁvém Redicd® irf RBRR1EE Withos th
above, an avouring agents nmay be added to provide a pal atable oral

pr epar at i disper§ihg sewettinp @géritj suspendmg dgentpnd e we thoby/ priekeevaidds.t Swmblef an
anti- oxidant .such as .ascorhic gci d. g WO 03/ 014101}_{{’)&[/%8 2/ 0365

Di sper si b'SPHINB S SV HHBE GGHYI28E WIRTENE2ET HF B RE K Rfueous
suspensi ofivdd¥entd}e fladdlirnig@nd @blowahE hgddisOHiadldoR pa&khive i ngredient in

adm xture with a dispersing or V\/Qt%l nrg agent, suspendi ng agent and one or
mor e pr eser vat Thephar@a¢ausipalcomposipenss pinidre anvenson imay et io thaifersuefpendi ng

lified f I ing, .f i d.col i
S0 2 Gy REFARY L e ST e LTS S UG 1 o

eutl ONnposi
i nvent i onomayctal o4, BE al Mirehd dilQTor eXample | ligGidvirifinedtuingiteres .of Theseoi | 'y
phase may be a vegetable oil, for exanple olive oil or arachis oil, or a

i neral opyitabjeopmpalspringeagentgumay Bgr Bateialyo peqrrsing, gBBS ofort eragple 28 t abl e
emul sif yi ~ n AV [ - I um 10
acaci IaII or %ﬁ‘?ﬁg‘?r ga@%%cﬁ&hhg%ﬁag?l%—c %@ggIIIIIOIQ I)lg%ggg ra%x%glggé(%r&(gg’anpl e
soya beanlecithigcartdnésters angamtigl estas deripak froml fagg taeids adé thexieal dnhpdnideat ty aci ds

and hexitol anh drig)es, for1 exarTBI e sorbitan Honoo{) at e.dand.(iondensati on
product s 1F SXHBPIE SPEPIAR Mqnepleae anf condansiHqn Ofuts ob e gaid Ragal &Er,| o

pol yoxyet {yh e&ﬁ¥léﬁé Rii@) fRNOAEA SolydR§eth§FHE SIRBEanTRYondbRAteCONtIR N

sweet ening and tlavouring agents. 15 SyrupS and elixirs may be fornul ated
wi th sweetrawisions mgeatse coltain ssseaieping and flaveyrulg, agontspyl ene gl ycol , sorbitol

or sucrose. Sugh formulat.ions y.als ontai n dermul cen a_preservative
and flavouri ng§3éIIIBS 813418@ llrsnﬁlaﬁg%gn@gpugﬁ’é %Hgﬁ#&%&ﬁ?’ﬂ@éfm%%drl}pe&éﬁ’ﬁ’%ons may
be i n theglledron, pfopdlent @IyicbE somjteCérait®s@ (S MDAl afbBABENIYS cordbisReNSI on.
Thi s suspension may be fornul ated according to the known art using 20 those

sui t abl e ¢AmPeans hpreservaibiet andflaygerng agghgoloudne AgANEY E@féﬁb@%t&iﬁ%have been
ment i oned g._gg . Higl Bel f-5C I r.e {.0 S N a
sterile I(I]j cIégIS)P%-IISa oIbgtlInoIr?Ieor sué%gnsg?@ﬁ | ﬁer CgaI)IleoﬁgIIEgéI (?Ir &e&%nb&

par ent er adusyerdivtie prhiblsaspgnbioe mhayobe $@inuénéd adcordingxanhd en@en artasingt i on i n
1, 3- but ane di ol . g the acceptabl e vehicles and solvents K that nay be

Amp
enpl dfed BPE %@EICIRII&%%& o WeHIng: 325A AN SUSRANGHISCRESB1S Wi R hevs Pera

mentioned above. The sterile injectable preparation may also be in a sterile injectable
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butane diol. Among the acceptable vehicles and solvents
that may be employed are water, Ringer's solution and isotonic sodium chloride
25 solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in

the preparation of injectables.
The compounds of formula (I) may also be administered in the form of
30 suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials are cocoa butter and polyethylene

glycols.



25 solution. In addition, sterile, fixed oils are conventionally enpl oyed
as a solvent or suspending nedium For this purpose any bland fixed oil
may be enwloapmdsioncl udi ng synthetic nono- or diglyceri deeCTiGBRM®ISHI ON,
fatty acids such as oleic acid find use in the preparation of injectables.
The conpounds of formula (1) may al so be_a}fim' nistered in the formof 30
supposi tori es FYr 19D diseaGHReMSs I HIER: 67 e eSOHIPES OFhEBeR RS0 $1% i ons can

be prepa&ﬁa@aigﬁ‘.g?%g&g};ﬂ&‘@f g% dle @mgwfy)%@tﬁlo?td]ﬂ Béﬁlﬁrtﬁfrﬁiﬁﬂtr%?(&i pi ent

1|
which is soli nary tenperature t liquid at the recta
t enper at uplerrmactudicdlly adeeptebloselutrehs, sispendidres oregeiswontaming heagwotinkolr ug.

Such mat egi al e cqcoa hutter and pol yet hyl ene | ycol,s. WO 03/014101
PCT/ GBOZ/%’?@B% &{FHPYt SpiSEd Selgtons, asf’rlégen@ioﬁf Mt %1,90 ?S%Iafi?%%c}gf%rolpﬁﬁ ons or
suspensi ofgealréntEREEdrAiyzg, @ conpound of fornula (1) are enpl oyed. For
topi cal ocular adm nistration pharmaceuti cal Ié/i)accept abl e sol utions,

suspensi ons orDgeigs levsls af the@rdercefnfsemmnabayt 0.0 ma e apeyt M) mee persed.
Sol Ut T onsyind. £USRENS A% TBY o) 59 RELANRBLSHkAREn SRR Ry O

i ntra-cane use. a Feve e order o rom about

about 140cdditi@s (about DmamoaboloTly pyvepagbiit Retdaylay are useful in the
treatnent of the above- indicated _conditions (about 2.5 ng to about 7 g
per patient peFhei@ppuntrRE agiyfAReredientcthal anayn §F cpmbined NAh HayCcBECT onbi ned
with e Ler ' ' f | vary
depenfl ngﬁg%ghﬁttﬂg;%ggi@ st Ed at g%%gzﬁé tﬁg?‘pl)%?l t |egg‘+(§?gd eﬁgfh%gtcrjrerrné%rt\%dst ration.
For exanpims, tha paaicoiar atdderofi adtremdeaidnor Fortdxampieala fadmilaiiet midnded faf hunans
may vary fhrom about. 5 to out 95% of the total _co os'bg,;éo%. Dosage unit
Forms wi | 11e Q&HATN TR o BRI IR VATY JFATABBRH! 511D 5 4o ufe 588 g of
active i ngyngstisRidh: Ijo"_ka%é ulfik FdrmRewNgaesii 9 RentalioNEYEEn frbMadbolihe nsPRFI fi C

dose level for any particular patient wll depend upon a variety of
factors iaonudthggohectietingiedigniof t he specific conmpound enpl oyed, the age,

body i ght, ner,al. heal t h ex, di i . dmini,stration,. route of
aam o5t Pat ] ont e BBl BlereF flr M Sl o RETRGHE A1 BRulR ) of

the partigatlear will slepsrl wpmsies galiatg dfifactanyincRAingatht Sacatitg ofmisupgisifRf f or mul a
(1) may be prepared by reaction of a conpound of fornmula (1) with an
appropr i atenpeyng ¢mplayedsi thabhge, stadyettcight Beneralr Beadh, ek St stime gof  an

organi c S&Hn%ﬁmrat%’rﬁ RodE o?rﬁldﬁﬁljfi%atg)a? (raastg io?%!?é’éeﬁ&h '%fmg REmBihafiof WPthe ©- 9-

et hanol using conventional proce
severity of the particular disease undergoing therapy.

20 Salts of compounds of formula (I) may be prepared by reaction of a compound
of formula (I) with an appropriate acid in a suitable solvent or mixture of solvents e.g.
an organic solvent such as an ether e.g. diethylether, or an alcohol, e.g. ethanol using
conventional procedures.

Chromatography, recrystallisation and other conventional separation

25  procedures may also be used with intermediates or final products where it is desired to
obtain a particular geometric isomer of the invention.

The following Examples illustrate the preparation of compounds of the
invention. All temperatures are in °C. The following abbreviations are used:
NMP - 1-methyl-2-pyrrolidinone; DCM - dichloromethane;
30 TNFo =Tumour Necrosis Factora, LPS=Lipopolysaccharide;
ELISA =Enzyme linked immunosorbant assay;
PBMC =Peripheral blood mononuclear cells;

PMA =Phorbol 12-myristate 13-acetate;

10



Chr omat ogr aphy, recrystallisation and other conventional separation 25
procedures may al so be used with internediates or final products where it

i s desirewotos/olabtain a particular geonetric isoner of thedvomnsesa. The
foll owi ng Exanples illustrate the preparati on of conmpounds of the
invention. Al tenperatures are in C The follow ng abbreviations are used:
NVP - 1- n%‘_t}WW 2-pyrrolidinone; DCM - dichloronethane; 30 TNFa =Tunour
Necrosi s Fact o piNRE yhd-PBRInkd BRdHAf smz%kh%ﬁénzyne | i nked

i mmunosor bant assay; PBMC =Peri pheral bl ood nononuclear cells; PMA

=Phor bol 12- nyAllshmreledl@tfacmcet%anmsvwe%mmdd_owﬂﬁ’(mﬁGBOZﬁD%BSteirh hour

Al NWR d t 300MHz 40 t d
Exanpl 65 WLPBSRARAIANG ForhSsk dPiFmakrT SOuPR® P dRCaCHEITERIES f om ML
| nf or rat | RDSYHsENErafkib, GERRMEPbr WeteSSved dagfes tiat 18842 dadA8Genttr ankfurt

Germany) or were given nanes that seemed consistent. Exanple A MW
I nhibition Activity-Fluorinmetric Assay The potency of a conpound of formula

(I) to ac.a i nhi bit gel ati nase-B
(MWP-9) v\g@%@&m ned U@Mg&?%ghlﬁ)q‘iﬂgt\?\nﬁt "I%W?tg')ge u‘?ye An inhibitor is
di ssolved in d'T}i&pdwdcs'Ldfphmmpden@eﬂﬁﬁtmnlar(g)@4&2% #Bimhititoe appeletidwaol and
serial dil ut| ons are p ared. Activated enzyne is_incubated in  assay

buf f er co‘ﬂt gq:l,?xpgase (MINMIP- @nﬂa@a@t@m@e‘bdﬁ%g\l&% foHaVES | 35 in
the pfe d% absence of |nh| bitor. Sanples are preincubated at 37C for
15 15 mn tes before the addition of the fluorinmetric substrate

(Mca- Pro- Leu- G\y- indibifopais Alisaelhed)- NHz)imethyRulphositie canmamﬂagat)loa%oﬂs 10M The
assay is incubated for 20-30_mn at 37C and then read in a Fl uoroscan I

at Xex (3BOWAYORARNkERt CaO i ioThaedHERATR ALVoH PIRdEe Eolffataty! tho
activity jdg, Cf‘:)lﬁfémc{)&ldm AV ntVOfris BRIP4 tsain @d@ﬁz,b"(ﬁ)ﬁﬁﬁhlm §ndﬁHP§§ gd as t hat

i nhi bitor centration effecting 50%’inhibition of the enzynme (I C50).
Exanpl e BhRgtreserced amd mbsenn@@élmﬁlibmtonﬁamlenm}e Ipecidatbetedrati 3@6 fosildg t he

gﬁgre L]éaz k%ﬁéﬁsha%&:%f}]el a@? tf%_n o% the 8§nmeEtﬁc S s?ra (@fcaelgro Ipe%te}l%/nLeu -Dpa-

Ala-Arg-NH,) to a final concentration of 10uM. The assay is incubated for 20-30
min at 37°C and then read in a Fluoroscan II at A, (340nm) and Ap, (405nm).
The enzyme activity was compared to activity in a control devoid of inhibitor

and the results reported as that inhibitor concentration effecting 50% inhibition of the

20  enzyme (ICsp).

Example B Rat tendonitis model
Tendonitis may be detetermined using the model as described in WO-A-
9925693.
Example C Determination of pharmacokinetic profile
25 The pharmacokinetic profile of a compound of the invention is determined in

rats cannulated in the right carotid artery for blood collection. For iv dosing, the
compound is prepared in a suitable formulation, for example 10% v/v DMSO, 50%
v/v PEG 400 in water, and dosing is carried out by cannulation of the left jugular vein.
Samples are collected at 5 min, 0.5, 1,2, 4, 6 and 8 hours post-dosing. For oral
30 dosing, a compound is prepared in a suitable formualtion such as 0.4% w/v
methylcellulose in water. Samples are collected at 0.5, 1,2, 4, 6 and 8 hours post-
dosing. In some cases, samples are also collected at 12 hours post-dosing. Plasma is

obtained by centrifugation of the blood sample and drug concentration is then

11



25 The pharmacokinetic profile of a conmpound of the invention is determ ned
in rats cannulated in the right carotid artery for blood collection. For

i v dosi ngwotdami4iopnpound is prepared in a suitable fornul &TasBo2isesscexanpl e
10% v/v DVBO, 50% v/v PEG 400 in water, and dosing is carried out by
cannul ation of the left jugular vein. Sanples are collected at 5 mn, 0.5,
1,2, 4, edeigrmigedhotsiag psendardsimghodser sy a3oligyd; fhromategrapbyrAdsy s
prepared | i = l.on: as 0.4%wv nethylcellulose in

wat er . Saérggfggﬁ%{%%ﬁ)?lgﬁlngggé%ﬂaﬁﬂegpg?{@2, 4, 6 and 8 hours post- dosing. In
sone cases, sanples are also collected at 12 hours post-dosing. Plasma is

obt ai ned centrifugat] of. the blo sampl ¢ and dyug .congcentratjon is
Chen 59 Difedahiate 09" -4 EBipnptrradhy BReh ST pheroine oIk i, o i hods
such as liquid chromat qgiapiy-&dRes spectronetry follow ng protein
precipitation. Internediate 1 _ _ .

4- (4-Tri 1 uor ofrestimedpsvdutony po# edratiypipetidioar esx§axiylic dciddfersbutghestput y|
ester A stirred.soluti.on.of. 4-hydro i peridine-l,-.carboxyliec acid

Cort: but yr S48ED T N Ayl biRe PR oS RERe 8 R br S B 1 e i 1
an i ce batiftopdid@mosphefd. t PAGSTuniMSRGHaIE (7 572) 388 added i@rportiiis @¥ttdgal 75. 29)

was added in portions such that the tenperature did not exceed 22C and the
resul ti ngtheritsparatugadid mal encaghedf Gandole 1yuitiae naixfuie ae maintsingd ar §Gahen

4-f1 obgnzatri fluoride (1 S added. dr ihSe over, .15 mnutes. The
eactton 1 aother R Snet porB PTG FRM Al abg Rt oy

over ni ght15 Wah@es. ( 208 réactisRsniatade dvandlohea o1 wirtf & Yéven @thpeastiedan th tert
butyl methyl ether (Ix400m, |x300m , |x 200ml). The conbi ned organic
extracts Stigfeovamigid Wateh (309l wep addsdrpyl the pitkiare waomdsackkAvith & dr i ed
over mag i rat i : iile
conpound SRty PRAB0ALSYARETR ARnlT FRE Gl SRURIC Biteketd | P, 331
(M 14) + Seml washky withepatee @x486m2)) bline €200mal) ahe tien dried over magnesium

4- (3-Trifl uaqromet hyl pheno i peridine-|-carboxylic acid ert-butyl ester
St o hy It S Ao badier oflen te ilscsaiipasin 1S dso Ll o

sol ution w@%“ﬂmhﬁggg%%giperid!ne- 1-carboxylic acid tert-butyl ester (4 g)
in NMP (40 m) an the solution stirred for 1 h, then a solution of

3- f | uor obassotpeétfuraovz 33l (:13)g) in NVP 25 (10 nl) was added and the

m xture was stirred for 2 h at 80 T. The m xture was added to water (200
m) and extracted with diethyl ether (2 x 100 m), the sol vent

Similarly prepared was

20 Intermediate 2 4-(3-Trifluoromethylphenoxy)piperidine-1-carboxylic acid

tert-butyl ester
Sodium hydride (0.9 g, 60% dispersion in mineral oil) was added to a solution
of 4-hydroxypiperidine-1-carboxylic acid tert-butyl ester (4 g) in NMP (40 ml) and
the solution stirred for 1 h, then a solution of 3-fluorobenzotrifluoride (3.5 g) in NMP
25 (10 ml) was added and the mixture was stirred for 2 h at 80 °C. The mixture was
added to water (200 ml) and extracted with diethyl ether (2 x 100 ml), the solvent
washed with water, 1 M sodium hydroxide and brine, dried and evaporated to give the

title compound as yellow oil (5.2 g) which was carried through to the next step

without purification.

30  Mass spectrum m/z 331 (M-14)"

Intermediate 3 4-(4-Trifluoromethylphenoxy)piperidine

12



washed with water, 1 M sodi um hydroxi de and brine, dried and evaporated to
give the title conpound as yellow oil (5.2 g) which was carried through to
t he next woap/o1awt hout purification. 30 Mass spectrum m z PE3IGKoRI0I6E) +
Internediate 3 4-(4-Trifluoronethyl phenoxy) pi peridine 12 WO 03/014101

PCT/ GB02/ 03656 A stirred solution of Internediate 1 (206 in

di chl or onet hand stirod gpiiionas Intergiedipte | @(516%) dB db%’ﬂ‘ﬁ‘“é‘ﬁé“a?er a%3émﬂba%t ic acid
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was aﬂped to a stirred solution of Intermediate 3 (9.6g) 20 in

di chl'oronet hane (50nl) and the resulting m xture was cooled in an ice bath
under a nitrogiadladl pesphdrveas A sol ution of net hyl
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conbi ned ni d wwth water (40nl), dilute
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solution was transferred to a flask set for distillation at atnospheric

pressure and concentrated to a volume of 50m . Tert. butyl nethyl ether
was addedintermestiatedns (4t[4x@dhtiflupsoraghyipheneky)pigenidinerit-sulfonyl

methyl]Jtetrahydropyran-4-carboxylic acid methyl ester

Triethylamine (12ml) was added to a stirred solution of Intermediate 3 (9.6g)

20  in dichloromethane (50ml) and the resulting mixture was cooled in an ice bath under a
nitrogen atmosphere. A solution of methyl 4-(chlorosulfonyl)methyltetrahydropyran-
4-carboxylate (CAS No. 374822-74-9) (10g) in dichloromethane (50ml) was then
added dropwise over ca. 5 minutes and the resulting mixture was allowed to warm to

room temperature and stirred overnight. Water (50ml) was added and the layers

25 separated. The aqueous layer was extracted with fresh DCM (30ml) and the
combined organic extracts were washed with water (40ml), dilute hydrochloric acid (3

x 40ml) and finally water (40ml). The organic solution was transferred to a flask set

for distillation at atmospheric pressure and concentrated to a volume of 50ml. Tert.

butyl methyl ether was added in portions (1 x50ml, 1x 30ml) and the mixture

30 concentrated back to SOml after each addition. The mixture was stirred overnight at
room temperature, cooled in an ice bath and the product recovered by filtration. The

cake was washed with cold tert. butyl methyl ether (20ml) and then dried in a vacuum

oven to give the title compound as an off-white solid (12.5g)
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30 concentrated back to 50m after each addition. The m xture was stirred
overnight at roomtenperature, cooled in an ice bath and the product
recover edwbysfidibr ati on. The cake was washed with col d t ecr/GEmiwydse et hyl
ether (20m) and then dried in a vacuum oven to give the title conpound as
an off-white solid 2. 13 ,WD 03/ 014101 PCT/ GB02/ 03656 Mass spectrum
mz 466 (W&%we?tﬁt%ﬁiﬁéagfgzwg)
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met hyl t et gnahyidle@RYT @RnftgearmRptbdice wadreBvérd by filkMoandladhed ety aed ne (0.5
m) was 20 added. The solution was stirred for 2 h, then washed with

aqueous cidt¥ ilemikcand ¢ricgbinady vagynhpyen {gagise thiHtlecompound: asetn gviiteapor at ed.
The resi dye g%ﬁ%%ssol ved in nethanol (20 m) and a solution of lithium
hydr oxi de ?9 ) ) in water (20 m) was added. The solution was stirred at
refl ux fomag dpecteanhed4sh@Meyaporated to half vol une. The aqueous sol ution
was washed with diethyl ether, acidified with citric 25 acid to pH 4 and
extracted with DCM The sol vent was washed with water and brine, dried and

evapor at efhundlile f e dHid BoTARTBRUAHNGHNOR ppeithe Asifod] - TLC R 0. 42

4-[4-(4-Trifl uoronet hy métbplitepabygeopytand-¢arbokylieracid 30
ret et ay i cRvean e BPOHL L DS ARERS: « Ak O
methyltetrahydropyran-4-carboxylate (0.60 g) in DCM and triethylamine (0.5 ml) was
20 added. The solution was stirred for 2 h, then washed with aqueous citric acid (10%
aq, 20 ml), water and brine, dried and evaporated. The residue was dissolved in
methanol (20 ml) and a solution of lithium hydroxide (250 mg) in water (20 ml) was
added. The solution was stirred at reflux for 2 h, cooled and evaporated to half
volume. The aqueous solution was washed with diethyl ether, acidified with citric

25  acid to pH 4 and extracted with DCM. The solvent was washed with water and brine,

dried and evaporated to give the title compound as white solid (0.65 g).
TLC R¢0.42 (diethyl ether)

Example 1 4-[4-(4-Trifluoromethylphenoxy)piperidine-1-sulfonyl
30 methyl]tetrahydropyran-4-carboxylic acid hydroxyamide
Oxalyl chloride (0.65ml) was added dropwise to a stirred solution of
Intermediate 6 (2.25g) and N,N-dimethylformamide (39ul) in tetrahydrofuran (35ml).

The resulting mixture was stirred at room temperature, under a nitrogen atmosphere,
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Internediate 6 (2.25g) and N, N-di net hyl formam de (391) in tetrahydrofuran
(35mL). The resulting m xture was stirred at roomtenperature, under a

ni trogen womssphere, 14 WO 03/014101 PCT/ GB02/ 03656 f or pca/@Bhmsess when
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Exanpl e 10\fethmgivlattﬁe’ n@duﬁﬁtﬁ)uid(aﬁ)axﬁliff@hlte@aga Mewmh;ehtil(t 9@)corrpound as a
beige solid (450 ng). TLC Rf Q.44 (7% nethanol in dichloronet hane) Mass
spect r um Mess we@rlmw% 49%(1\451)\/\0 03/ 014101 PCT/ GB02/ 03656 CLAIMS 1. A

compound Qf NhE T BMSO, 408 MIRD: B3 EX 469 1.98 (m, 4H), 3.15 (m, 2H), 3.35 (m,
2H), 3.46 (m, 2H), 3.65 (m, 2H), 4.67 (m, 1H), 7.17 (d, 2H), 7.65 (d, 2H), 8.87 (br s,
15 1H), 10.58 (brs, 1H)

Similarly prepared was
Example 2 4-[4-(3-Trifluoromethylphenoxy)piperidine-1-sulfonyl
methyljtetrahydropyran-4-carboxylic acid hydroxyamide

20 Prepared as Example 1 from Intermediate 7 (0.65 g) to give the title compound
as a beige solid (450 mg).
TLC R 0.44 (7% methanol in dichloromethane)
Mass spectrum m/z 465 (M-1)
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10,0-s (1) wherein: 5 R and R2, which may be the sane or different, is
each a hydrogen atomor a CF3, CF2H or CFH2 group, provided that when one
of R or WD w®iaohydrogen atomthe other is a CF3, CF2H ecT@Bd/0gsseup; and
the salts, solvates or hydrates thereof. 2. A conpound according to Caim
1, wherein R is a hydrogen atomand R2 is a 10 CF3, CF2H or CFH2 group.
3. A conpound according to Caiml1, wherein R2 is a hydrogen atomand R is
a CF3, W CFH2 group. 4. A conpound which is 4-

[4-(4-triTTU met hyl phenoxy) pi peri dine- |-

sul f onyl net by tdrmpdund g oropya @n- 4- car boxyl i ¢ aci d hydroxyam de; and the
salts, 15 solvates or hydrates thereof . 5. A pharmaceutical conposition
conprising a conmpound of Claiml to Cai®4, and a pharnaceutically
acceptabl e dil uent or camrier 6. A gohpoupd according to Caim1l to daim

4, for use in the trHe pnt c n%eé’ | QEBBti on, or an aut oi mune,
i nfectious or ocular .. und accordl ng to Cdaim1lto
Claim4, for use in th at nt _of grafto versus host reactions,

psori asis, at op| c dermatitis® rhini t S, eczem, syst em ¢ | upus

eryt hemat osysg,.. 50/ i d organ transpl an and cystic fibrosis 8. A conpound
according to &ral m1l1lto Caim4, for use in the treatnent of rheumatoid
arthritis, d&taad®’twhichinsay sthe spoe osdiffere@t,oheach dhwkeesea,atarh oen&ib;ye 25

colitis, | e erosi s don ne resorption, bacterial
ot ect ons. R Pw gpTige o ‘dhﬁh?‘“‘g?‘g}g’t Ko Dieese tom the
opht hal nol og,lﬂﬁ,all pche@sng or 84, (rjggsease (ast hma, errphysema bronchitis, and

chroni c obstructive pul nonary COPD). 16
and the salts, solvates or hydrates thereof.

2. A compound according to Claim 1, wherein R! is a hydrogen atom and R’is a

10 CF;, CF;H or CFH; group.

3. A compound according to Claim 1, wherein R’ is a hydrogen atom and R'is a
CF;, CF,H or CFH; group.

4. A compound which is  4-[4-(4-trifluoromethylphenoxy)piperidine-1-
sulfonylmethyl]tetrahydropyran-4-carboxylic acid hydroxyamide; and the salts,

15 solvates or hydrates thereof .

5. A pharmaceutical composition comprising a compound of Claim 1 to Claim 4, and
a pharmaceutically acceptable diluent or carrier.

6. A compound according to Claim 1 to Claim 4, for use in the treatment of cancer,
inflammation, or an autoimmune, infectious or ocular disease.

20 7. A compound according to Claim 1 to Claim 4, for use in the treatment of graft
versus host reactions, psoriasis, atopic dermatitis, rhinitis, eczema, systemic lupus
erythematosus, solid organ transplant and cystic fibrosis

8. A compound according to Claim 1 to Claim 4, for use in the treatment of
rheumatoid arthritis, osteoarthritis, osteoporosis, Crohn’s Disease, ulcerative

25 colitis, multiple sclerosis, periodontitis, bone resorption, bacterial infections,
epidermolysis bullosa, tumour growth, angiogenesis, ophthalmological disease,
retinopathy, asthma, emphysema, bronchitis, and chronic obstructive pulmonary

disease (COPD).

16



