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HYDANTO N DERI VATI VES USEFUL AS MXTALLOPROTEI NASE

I NHI BI TORS The present invention relates to certain
whyaansis derivatives useful in the inhibiti oPCDGB2005/004811

nmet al | opr ot ei nases, processes for their preparation,

phar maceuti cal conpositions containing them and their

use in therapy. The conpounds of this invention are

i nhibitors of one or nore netall oprotei nase enzynes.

VELBLLOR SSLIRARE AR AURELLANLEXl. Bl hetnases

nes) 0S€ known nunbersin ears
i ncreased dramatically. Based on structural and
functional considerations these enzynes have been

The prs&it fimegtion tedatéoud dettaim adantslinfeaivhtives siséfal thehie nhigidon of
i n N.M Hooper (1994) FEBS Letters 354:1-6. Exanples of
mebORTqIGBISEE AT eSS (o1 RFIE BEPRREORRIATRIGEUCAL PPy ions

corﬁ?i ﬂ h&ﬁtﬁldt?mth%?y(Mvp) such as the

enases MW 13, MW18), the
gelatlnases (MWP2, MWP9), the stronelysins ( MVP3,

MVPI O, l.| the matrilysin
Thﬁﬁ?fHP‘P‘Hgg/P %%@V%W 3o iy ¥‘§Wéﬁ%§ PEI%H %Wet% Oprqigjpase enzymes.

Méiﬁ Ecﬁ&% $HRES Mﬁ oMYRI4 kn b
SRR We Ry MM otn M2y M igss knqun pymbers in

reCWB@B@/Imve iRy drtatmetlmwb‘?:a(sad dm strtrmeg}r nd, furgctional

al.l opr.ot ei nase S
coff RIS RS nPuocy e R L PRy by iliesss
deé@ﬂ@wmﬁs@AMSHmﬂeh(l@@@y FEBS €.c86 35hadslaseandslbd i hitaldiebteinases
as. TNF converting enzyme (ADAM 7), and 18 known

inchantrsmeiixan Srityefrmaitiz m@%lmplr@sm@%eé |(MM%) such as the collagenases

(%A}K/@g?@ ’ %é[paéil\ggl [ ng*’ am #é;&\}&%l c I'n (ﬁ%%%nelysms

(MV3AR3) MISIPP 0 OeIP ldgehe praatigsias (dMBT70 IVHVIPI%)@ n(et%ﬂlelast@s&((MMP 12),
en%%ﬁe[ taltgprotelnases such as the endothel

ZApFBebEneyResoME MMV MYIB b &iYIMPLs, MMP16,
pRY. MMPQQOI@[@?%%BQ'&H% NYkip2b| 1@216M1§@9§, AfvEP23a/b,

I'eved t ort ant n a plethora
MMHQ&) tHeoyDAMs @i dssuats gripraonetslewotehmte, iatvo dinow dsirgmolgsin or

STt oSBT HED Pk oo R ARCATg with speretase

anar Heddis® RASRHsRA ab TRFARInV b g @hz e ABA R 179PHANSIKABRAS
to cl eave a broad range of matri’x substratés such as

ATHMITS(e disipegtieogictatlaproseitaseitimonypesondin) lncludlng the aggrecanases
PR BRI Bl By SRR g mea o & Brocollagen
prdcBRaid Boteirett (POM iRt hss mSdREpBRitadtuEh BEGEREHShelin

converting enzyme family and the angiotensin converting enzyme family.

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 biological important cell mediators, such as tumour necrosis

factor (TNF); and the post translational proteolysis processing, or shedding, of biologically
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factor (TNF); and the post translational proteolysis

processi ng, or sheddi ng, of biologicallyinportant
woreovboen2es prot ei ns, such as the |low affinity |BE/GB2005/004811

receptor CD23 (for a nore conplete list see N M

Hooper bt al, (1997) Biocheqhg . 321:265-279).

Met al | opr ot ei nases have been "associ ated wi th nmany

di sease conditions. Inhibition of the activity of one

A L O T DS o B AL REE T RGeS (or 4 more
coﬂqﬁfeltealm&é)NyMaH@o ﬂe%gl §19d7)31§i€§&§n $U0h-283.279).
| ammati on of t joint (especially rheumatoid

Mmltdmtmngseschgveebmntahmc;at@i withl oy ﬂ)seaaembnélmm i lohibgion of the

st e o€l FEER GBS shT HRE SR bty RGO

condifibritekampRf viritis siildnthespesidaliledziPaigedsas bigh as, inflammation
eczenn, dernatltls) in tunour netastasis or invasion;

of fhy jeins keapesiallysbeyratteld aueie, esgralais aW ew)s inflapanation of the
gaﬁ%—ﬁ@e% 3{1?'511 tloa[ct é?&eoﬁ’ﬂ& 6%@% nd o%?%r&l %%eggﬂe%ﬁve F]ohtls and

gaﬂﬁﬁ@pﬂ@lﬁﬁﬁmaloﬁ@ﬁtlﬁa;kﬁi (especttillygasysis, eerettias éammtitis); in tumour
associ ated with aberrant ang i@ene3|s t he enhanced
meastas R AN Yas g o disease assediated pagredeerndatioheytelsips synthesis of the

extﬁ’frf 1AL Rladtix Q{cﬁ G5 Qed L] ?1 aﬁ b%ﬁi {R61PRYE hisSdse (GRRAEBIteoporosis

ceration, ceration o e s post - operative

an¢ Bmght’tsmhm:aseosmcdtsea@s (asﬂoomt&d \wtiasttemans,arg)o geneksig ehermlhanced

co q,&l?jlzﬂ EQES%AQIP%?ss %g{} d;')e?rg) glﬁtgla fseﬁ%? Esiugtpegst perlodontltls)

coﬁl%m@e%a@an uﬁlﬁ%ﬁsﬁ @fhe%kf—ﬂ PEAPerafivd EHBd ! (Rich rmabﬁlc
renodel | i ng observed in cardi ovascul ar di seases such

anggtomesit)and siegnad mpuad healowe éereydma@ng disepsehobithe eentral and

ﬂ@fetér{dll%%%\; NS ?ﬁ%eélgso&}l?%? di S e Sé: eéowbw;ﬁe%llj%? e(iiseelai:ie extracellular

matliRsiesdefin é@ﬁﬁcaﬁ@ﬁvi&;@w@r disdak &Y R0k a8l eGtenBss afd
potency and selectivity for inhibiting various

athmsafpller@pxso@réi thaerae obstrvstipe pelgtenatyriljeeasasr SOREY e
di scovered a new cl ass of conpounds that are
I nhi bitors of metall oproteinases and are of particul ar
A hlﬁhbéreﬁ“ﬁndtﬂldpfﬂ'wbhstei ifngibitolsl apglenaae dﬁ‘fe(rait?e:dhskés@iﬁ/ﬁompounds may

The con%ﬁlgnds of this invention hav
ha%%léﬁereélﬁ dpgreesnipoisnay snd pHlestivik & 1?11@@“@8;}’@69%? peigdoproteinases.

és@ﬂtexﬁéectﬁoéh MBI eltdS: A Lh&lof Yol th; Qf0 ﬂhﬂ;}% of
TR, 8 pgug Ay

rary derive from a breast tunour
metdllcproteind&34hd drewf paiticotar Bitedesigh adiibiChe mEdgeyasEBQé]ﬁd)mown as

7 6773 P NA. anal.ysis of RNAs from a w de
M&@' %3 J&letcp %@S-Oﬁﬁ?l&gwsaﬁ %%&Wéwq%eﬂfgwgl ¥vP13)

ph%pdrcg%bt@@p%&ﬂgémted to breast carcinomas as it was
not found

Collagenase 3 (MMP13) was initially cloned from a cDNA library derived from a breast
tumour [J. M. P. Freije et al. (1994) Journal of Biological Chemistry 269(24):16766-
16773]. PCR-RNA analysis of RNAs from a wide range of tissues indicated that
collagenase 3 (MMP13) expression was limited to breast carcinomas as it was not found in
breast fibroadenomas, normal or resting mammary gland, placenta, liver, ovary, uterus,
prostate or parotid gland or in breast cancer cell lines (T47-D, MCF-7 and ZR75-1).

Subsequent to this observation collagenase 3 (MMP13) has been detected in transformed
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breast fibroadenomas, normal or resting manmary gl and,

pl acenta, |iver, ovary, uterus, prostate or parotid
w@bkm@ndéa2n8 i n breast cancer cell lines (T47-D, MIFGB2@8004811

ZR75-1). Subsequent to this observation coll agenase 3

(MWP13) has been detected in_transfornedepi der nal

kerati nocytes [N. Johansson &t al, (1997) Cell Gowth

Differ. 8(2}:243- 250] squam)us cel | carci norras [N

Johansson et al 5 Pat ho

epi3Sr0 kS0BpocHa [pl BRAER f Bhestd) el Goph b, 322432501
sqlfailx%%g):el‘i’ carhﬂ&%ﬁg N %Bﬁ%ﬁg et a]ioﬁ(@b gﬁ?flzﬁitﬂ(ol jrhgs)e499 -508] and

results are sugg stlve that coll agenase
epiderarat tiedowry [K.rAinslh er nk,dl%])ﬂhhﬂvesi] Derelata. aMZ)rﬁaAﬁ f!i’el] These

volved in t tracel trix adat
resilly e igseiva Hesrieengee A BB Hphar aelated Stimetial
ceﬁsa%%al beinRsvaPsany eﬁracre11maxvﬁ§ﬂn&edegfa%aﬁén &&ﬂﬂﬁﬁfmatnx
| esi ons andlnnalgnant epl heli a growthlnsm

lnt@acrtmnrﬂsg@m@@l with Reaasitasispasbédialved obisarsied mphiassyetbiseast cancer
Il a ena arole in the turnover of
tesfifh s BRR Bardn (0 B lL sk il fele Bkl L1 ot

wi th coll agenase 3 (MW13) substrate specificity and

preference for degrading type Il collagen [P. G
Reqant prlished data impligsitbagpllggenagy 3 @VIME]geplays a role in the turnover of

oo LATE 30, P OBURE Py BB S py 1 s

spe(cl\fMﬁyibii)i phefereeefor Byg}adlhgsy@aﬁcdlmgsle [ReG. a\/[rtﬂieﬁ eelul. i (1996) J.
imary ossificati el et al rermdl

Chgt Lowpsto %76(5,](])6&,-1768@t\f éﬁnaup?rleg 917)(1?;%@ }]erﬁ}ggktemlcal ETcl)\{llrnal 271:1544-
SRS DRSS S 0D BB gz
ossifietion tod ekedatal rembédhag {Mr Btahks-BdokdaM reni kb K@9%n) Lab. I,nvest
26159 R 2 SB0 SR P M SR b B o

distdses sueR%E rhbdafsill hd o 5BEUPMAR W&%c‘ké 39891,:(199%Y 1. léheumatol

during the aseptic |oosenin p repl acenent$

23 FABISORLP 0, Midgdsy b, (15 8irio o v Imvessl&z@l Bl 1@ QaYindy et al,
1 Co
opR AT BER L EOGT30F o B %, B55Rng g

rep@&%ﬁheh'@g@ Infe ey le (1918) ¢ PBbdeloint Sued. Bzhgayn !?»@1' 710]. Collagenase 3
nmucosa human gi ngival tissue [V, . Utto et

(MMPE13) hooglyo peen implipeied 51 chguie efult mgmdontioy asahl@as.h@en localised to

thev\gﬁﬁglﬁlr{n k}F Ifll 51 1n?lt ?%{&?W él%gl:}{@ etg;t;ﬁeo[&cj U{ctoI etal.,
(19D89d)m. T 93atﬁéllﬂ§_(@ﬂﬁﬁ@ﬂﬂ§9] anddiie Ferhated gt oﬂtheccal@.gdarﬁjm @atrix in
nmet al | opr ot el nases, articular collagenase

[
chigayc oidpH: Yaspoikabr (1050 | vpes DomaalB0opes6-101].
00/ 75108, WD 01/62742 and WD 02/074767. | ncl uded anong
these reported inhibitors are aryl oxy piperidine
Compounds which inhibit the action of metalloproteinases, in particular collagenase 3

(MMP 13) and MMP12 are described in WO 00/12478, WO 00/75108, WO 01/62742 and
WO 02/074767. Included among these reported inhibitors are aryloxy piperidine
sulfonylmethyl substituted hydantoin compounds in which the aryl ring is substituted by a
number of possible substituents, including inter alia trifluoromethoxy. There is no
disclosure that the trifluoromethoxy substituent in such compounds may itself further be

substituted.
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sul fonyl nmet hyl substituted hydantoin conpounds in

which the aryl ring is substituted by a nunber of
w@omsiod2es substituents, including inter alia PCT/GB2005/004811

trifluoronmethoxy. There is no disclosure that the

trifluoronethoxy substituent ,in such conpounds may

itself further be substltuteé Substituted al koxy or

aryl oxy piperidlne sul fonyl net hyl substituted

da n co nds as. |nh| 0
SupaeY GlsPst o Raltay PirsicumcuipidBah et iy dguioin sqmpounds
as HhSGIRS Y rﬁatﬂ‘;( rN@al%@&Zﬂﬁ@g areAéTEBﬂlpEﬁ@d S t‘H&' §enera1 dlsclosure of
ossi bl e substituents for the al koxy group listed
Wg &26&4{7{ 67.Chaopg thehmimatrees m@ulecsghqjﬁumxﬂsfqr ¢he alkoxy group listed is

e

halpge ¢ OO P RB Ry b bl 2D AP ony 1 ) met
(triflubtorhlBea) i h&ey ] Bipéridinon§l} fTRMRBhRHISH | ifanReidisk-X1-dione

The present inventors have found that substltuted
(Cempargtey ComperndiXne sul f onyl met hyl substit ut ed

hydant oi n conpounds in which the substituent is an

C2- 4al koxy group which itself is substituted by two or
Thepreseiitl invmtorehgreofopsd ﬂraESL;baﬁﬁltedLalrﬂbky p@@héﬂﬁé sulfonylmethyl

nmet al | opr ot ei nase i nhi bi ors pec ially of
subsHRieRYRRRIBOQUURTISS In WhG i wbhue T e Cadeliory group which
f ere is
1ts%ﬂf %Vs:ub&gutgé\gg 9{/% Bﬂgtoté’ﬂﬁcﬂﬁle &ﬁﬁ%e %ﬁﬁ@% t%xlﬁ A

metdtlop@)tainksglintabidors sespebisliy ¢firodegdmpsd Whﬁm,raad fhhvuodésirable
rroups..,and R2 is nethyl or ethyl; or a
amﬁﬂﬁﬂ%ﬁ@@&tlcally acceptabl e salt thereof. In this
specification, the term (2-4C)al kyl includes
strai ght-chain and branched-chain al kyl groups such as
Aceetding toghaprpsent inyeptiapijere ipproyidediagompoyhd efftie Formula (I)
tert-butyl and the |ike. References to individua
al kyl groups such as ethyl, propyl and butyl are

specific for the ai ght - cha vaDS|o¢g A suitable
pharnace%% 8" bl e ofl und of the
Formula (1) , d- of a

compound of the ~C et i sgsuffijci ently basic,
for exanple, an acid-addition salt w anNi nor gani c
or organic acid such as hydrochloric,h@droﬁrontqn
suLphuric, phosphoric, trifluoroacetic, citric,

tic, tartaric, fumaric, hemflimaric, succinic,

R1 Eseﬂ% ﬁg%‘ﬂ% ?nc}]ﬁas:ﬂg&ltht%d bl 8P o ARG eCeroups; and
R? is methyl or ethyl;

or a pharmaceutically acceptable salt thereof.

In this specification, the term (2-4C)alkyl includes straight-chain and branched-chain alkyl
groups such as ethyl, propyl, isopropyl, butyl, isobutyl and tert-butyl and the like.
References to individual alkyl groups such as ethyl, propyl and butyl are specific for the

straight-chain version.

A suitable pharmaceutically-acceptable salt of a compound of the Formula (I), for
example, an acid-addition salt of a compound of the Formula I which is sufficiently basic,

for example, an acid-addition salt with an inorganic or organic acid such as hydrochloric,
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et hane- 1, 2-sul phoni c, benzenesul phonic, salicylic or

4-t ol uenesul phonic acid, or, for exanple a salt of a
w@eopoen2as of the Forrmula (1) which is suffici ep€T/¢B2005/004811

acidic, for exanple an alkali or alkaline earth netal

salt such as a cal cium or sogiun1salt, or an anmmoni um

salt, or a salt wwth an organic base such as

nmet hyl am ne, di net hyl am ne, trinethylam ne,

i peridine, norpholine or tris-(2-hyd yet hyl
hydroaniesl InhHH ARSI cBHWPTgCELE BIfAC. TRt paticn
herﬁﬁﬁmgﬁc R nil Sﬁ'e%[?&c%hﬁ@ ln{l%ﬁdél%b %étﬁa‘ﬁ%@tg?%ﬁ(p ﬁﬂnéhé)d@ulphomc
t I nc

I nventi on’ St ér eol sone I'ncl udi ng
ethemeah,ﬂrauhﬂomcabnhzdmastpdmmomhsyhmdl -twiluenasudshoniecicud]iondor

em Cc xtures th m xture
xR Bt B PR OB T REieE JEp e fe i fopexample
an 8k&li 82 aﬂiﬁ’ﬁﬂe%h n%i&lrhal’c@{léﬁs% ARYCiRE of S6AuMNEHR Bor an ammonium
appropriate with any of the definitions, clainms or

sale pha dalbwith en deganieehhsh suddi asb@ﬂ@rl@mme, diarashiamine, trinfahylamine,

AC Ik d b f1 uori
ping PR ARG IR T e 0t Tt uled by two Lo

six fluorine groups. RL is (2-4Calkyl and is
substituted by two to five fluorine groups. Rl is
Wherhipe, coppeifds aseorgingyp thaigvension gpatein e mipye pssnpetrically
r I
suﬂmg et‘c{ % ??Jn d;ﬂgmg ttﬁ%&gz}emﬁ%} 1%1@1*1&%5[)}1\;{{' sﬁéél"ém?éﬁ?% 1ng981n§sénantlomers
ancEﬂﬂaMbreomempM{d wixthiek ydclathe IlaSerﬁmbﬁlb(tltrBsI thérebﬁ{ Tamorh&rs and
six fluorjne grou? Rl is ethyl, propyl or butyl and
mixtyres (preqfarg @80 HPMARE t o seven fluorine groups. RL is
ethyl or propyl and is substituted by two to six
fluorine groups. Ris ethyl or propyl and is
Fushdrsiltes bER' imd Rivrets filloves. Suaoralres nygychgsed Whelresappropnate

R e AR TR BB R i lner
ethyl. Particul ar novel conmpounds of the invention
i nclude, for exanple, a conpound of the Fornula (1),

R m(Zm{é)aﬂwbmls@abstlyutaé be prapi morsdluosing lgeoupsf |

1 a nd.is substltuted by

R m@ Mt B b PRL L o BB 1y
!is (2-4C)alkyl and is substituted by two to five fluorine groups.

R1 is ethyl, propyl or butyl and is substituted by two or more fluorine groups.
R! is ethyl or propyl and is substituted by two or more fluorine groups.
R! is ethyl, propyl or butyl and is substituted by two to six fluorine groups.
R' is ethyl, propyl or butyl and is substituted by two to seven fluorine groups.
R! is ethyl or propyl and is substituted by two to six fluorine groups.
R! is ethyl or propyl and is substituted by two to five fluorine groups.
R' is CF3CH2-, CF2HCF2-, CF3CF2-, CF3CH2CH2-, CF2HCF2CH2- or CF3CF2CH2-.
R? is methyl or ethyl.
R? is methyl.
R? is ethyl.

Particular novel compounds of the invention include, for example, a compound of the

Formula (1), or pharmaceutically-acceptable salts thereof, wherein:-
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(b) Rl is (2-4Qalkyl and is substituted by two to six
fluorine groups; and R2 is nethyl or ethyl. (c) Rl is

werdvgloe42ps opyl or butyl and is substituted by PE@DGBR005/004811

nore fluorine groups; and R2 is nmethyl or ethyl. (d)
Rl is ethyl, propyl or butylégpd IS substituted by two
to six fluorine groups; and is methyl or ethyl. (e)
Rl is ethyl or propyl and is substituted by two to

a]fzuveRf]éggégaelkg{ﬁE% a{zt Qﬁ i.S neté&é or ethOups dR21s

mefhgHCF2CH2-  or CFSCFZCHZ and R2 is nmethyl or ethyl. A

art | 1cul ar Cpreferred conpound of the invention is, for
18 (2-4C)alkyl and is substituted by two to six fluorine groups; and R? is methyl

) 5 met hyl -5-[ ({4-[4-(2, 2, 2-trifluoroethoxy)phenox

y iperidin-lyl}
(c3ul fRhg Ie)hyﬂe,tﬂrmbjlloli’rbd@i aid idisttesti2utdd By 0eér more fluorine groups; and

5 eth 4-[4-(2,2,2-trifluoroenoxy)phenoxy
RoRgBRORey

(dzgl fronyle Wtﬂ?bﬁk}} F‘bﬁif?rfé}}d g Qfstlgutéd %tos ﬂuo n oups; and R*

- et hyl -5-T ({4- et rari uor oet oxy noxy
is jpsitin o @hhlylyl } sul fonyl ) met hyl ]i mi dazol i di ne- 2, d| one;

7 3¢Sl Bt mBy R Hosipy BiResddRy s i éive divaying groups; and R is
méﬂhw&@ﬂ{}ﬁl’mt hyI ] i m dazol i di ne-2, 4-di one;
5 net

(ﬂ{ 4 [ -ig E&ﬁﬁ %ié@ﬁbx@f@)ﬂ’ého@ﬁﬁﬂiéﬁ%; @F2HMCF2CH2- or

C%W%?ﬁé?’{ L Dbt 81 §ggo! 1 di ne- 2, 4-dione;

{4-[4-(pentafl uoroet hoxy) phenoxy] pi peri din- 1-
yl}sulfon | ) met hyl ]i m dazol i di ne- 2, 4- di one;
oo(emppgn@ofthe imviention ispfasgramlohenoxy] pi per

clest
B e
ylthulfohyl)yrhethyl|inaidytollideicty4 Hiongj dazol i di ne- 2, 4- di one;
(58)-5-ethyl-5-[({4-[4-(2,2,2-trifluoroethoxy)phenoxy]piperidin-1-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
5S-methyl-5-[({4-[4-(1,1,2,2-tetrafluoroethoxy)phenoxy]piperidin-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
5S-ethyl-5-[({4-[4-(1,1,2,2-tetrafluoroethoxy)phenoxyJpiperidin-
yl}sulfonyl)methylJimidazolidine-2,4-dione;
(5S5)-5-methyl-5-[({4-[4-(pentafluoroethoxy)phenoxy]piperidin-1-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
(55)-5-ethyl-5-[({4-[4-(pentafluoroethoxy)phenoxy]piperidin-1-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
5S-methyl-5-[({4-[3,3,3-trifluoropropoxy)phenoxy]piperidin-1-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
5S-ethyl-5-[({4-[3,3,3-trifluoropropoxy)phenoxy]piperidin-1-
yl} sulfonyl)methyl]imidazolidine-2,4-dione;
(5S)-5-methyl-5-[({4-[4-(2,2,3 ,3-tetrafluoropropoxy)phenoxy]-
piperidin-1-yl} sulphonyl)methyl]imidazolidine-2,4-dione;
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(5S)-5-nethyl-5-1({4-[4-(2,2,3,3-tetrafl uoropro

roxy) r henoxy] - pi peridi n-
wazeobpe2iphonyl ) net hyl ] i m dazol i di ne- 2, 4- di onePCT/GB2005/004811

(5S)-5-ethyl-5-[({4-[4-(2, 2,3,3-tetraf | uor opropoxy) phe

noxy] -
piperidin-I-yI}suIphonyl)netﬁ@k]inidazolidine-2,4-dion
e; (5S)- 5rmnW—5[({4[4(2 , 3, 3-

6%)-%&‘%%5 ?E(ﬁ%p[;‘l‘@ % ﬁ;mﬁﬂxmhewb i di ne-2, 4-di on

piferid AP y{ %@ph@nﬁ rﬁé’th l?m{l&iz%hﬁﬂme(ﬁ Aioge;3: 3- pent af | uoro

rropoxy)p enoxy]- piperidin-1-yl'}

(58)f- pi@dryWS)[rﬁéﬁt hﬁy(q 2 ﬁ]3cﬁap©nnaﬂumrep®p4xyc)phmm@xy]?acenat es

piRER. 7 GhEaraeme By kel et SRR enem st 1y 3 d

(5§18 -Ethon35- [@{W—ﬂloq2 A3 B’Bfﬂehtaﬂﬂofop%ox%%ﬂno@t suitable

procedure invo ves formation of dlastereonerlc

pippaiding byl sekphpyy)reefbylliondaroliding- L 4dwntc material with a
chiral auxiliary, followed by separation, for exanple
by chromat ography, of the diastereoners and then

Razteateagay bk sépeatod Kitd indiydis eﬁzirmmewash@mlduo&rﬁ ob@lut &
be limted by initial determ nations is believed

(ck Adyancad Qﬁéa%? Esenistiyadid Rdildon apihpr) M@m PAMEA OPiad smitable
pré&e?&r@%@%s%fr}f%}lo-gmfﬁld \I\%I %h%’?et‘?ﬁe Vsol ut@g'rec‘a%ﬂ Woﬂhe racemic

ated conpounds for conf Iguration
mdtasa] betara dont buxibay, AtowedbpgeparatidnpfoSesdmple byrchrdrsatography,

sho in the formul iven in the exanpl es below It
of it la%f‘ée%ﬁﬁfﬁé‘egéheé‘ ?eaﬁ%%eqfi?e 2plary PSiSemat e of any
conmpound according to the invention can be resol ved

into the individual enantioners by the method outlined
Wahow eflmmg toree lnoited cinitiad determinationsy it csdreliehehthiakin the present

ntifie ssa t hout the need.to
cate R b amiofer s SR iRRRrs b bisstl QG SORR G with
relaRf BbihBolnds @br whidh A Be6Mtd Corlfil)rafies B tRlh @of@Ih&. Accordingly,
t her eo may be prepared by any process known to be

th%tppllcable to the preparation of chemcally-rel ated

bl e processes,,are il.lustrat .
S-GRARRY B Sy Bth bR IoGoMhORE5a 5Eo2 Sbnier b0 B0 M g dffecived
hovged, fhat PrepAsR of anP¥ehpOaARREAdiH to tHRen{eHtidH|can be &ds6lved into
rOV|ded as a further feature of the invention and are

th¢ infiyiduaberagtipyersy the megwidrtlinedrabgenangithe moge ety gnantiomer
calf fch B8 el Glhuiiih ss%ﬁ%rqq&ﬂ%mh%%eé& R &fernitle AELR2
ave any o h

nmeani
configurations.

Compounds of the Formula I, or a pharmaceutically-acceptable salts thereof, may be
prepared by any process known to be applicable to the preparation of chemically-related
compounds. Suitable processes are illustrated by, for example, those in WO 02/074767.
Such processes, when used to prepare a novel compound of the Formula I are provided as a
further feature of the invention and are illustrated by the following representative process
variants in which, unless otherwise stated, R' and R? have any of the meanings defined
hereinbefore. Necessary starting materials may be obtained by standard procedures of
organic chemistry. The preparation of such starting materials is described in conjunction

with the following representative process variants and within the accompanying Examples.
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her ei nbefore. Necessary starting materials may be

obt ai ned by standard procedures of organic chem stry.
wab@epsepar ati on of such starting materials i SPCT/GB2005/004811

described in conjunction with the follow ng

representative process variants and within the

acconpanyi ng Exanpl es. Alterndafively necessary starting

mat eri al s are obtai nabl e by anal ogous procedures to

those illustrated which are within the ordinary skill
Aligmagelymgesrsay shetinenaterials grdingatis by Aerlegtunpreceduregfo those
: i Y I g -+ maybe
e S R R L S i

Formula Il with a sulfonyl chloride of the Fornula |11

I L1l erein Rl and R2 are.as defjned
A Rt ot B e oot b TG RIS RS AL Grogls hareof, may be
prepbu@t BGtresttink aAPRESSH PYperRNG of(the FEEMPY ITRE{IA ¥ulfonyl chloride of
proteCting groups; and (ii) optionally formng a
thedtoamprteclélit i cal | y- acceptabl e salt. The reaction is
preferably performed in suitable solvent optionally in
the presence of base for 1 to 24 hours at anbient to
reflux tenperature. Preferably, solvents gich @ag H
N

pyri di ne, Armet hyl f orframi\de, tetrahydr Lg'
ac&'onOtr+ o dOcti, or omp-hane are us jth busSe 0
like trietRylam ne, hyl nor phol i ne, pypi di n¢ or,

al kali netal carbonates at anbient tenperatur orN
2-18 hours reaction time, or until end of rea tiolis
achi eved as detected by chronmat ographic or I
spectroscopi ¢ netfiods. Reactions of sul fonyl chq g?’l des
whefeirf RF Ad R? hilel as \lefiledvit i abtso RN dndBvtérahi 8n B RELAGKRI Broup is
am nes are previously described in the literature, and
pratepied if nReassdNsadf the conditions will be evident for

t hgs I; [ : Synt hesi s of sul fonyl
cWo??@é@lg%ﬂ?gﬁbﬁéﬁggﬁﬁi&s escribed in the

| i(if)e roationalyafodngra ghermacepacAly-dccgmatde gult.cyst ei n or
honocystein (Mosher,J.:J. Org. Chem 23, 1257 (1958).

Sul fonyl chlorides of fornmula Il are al so
TIERAYAR BB CRON SRR BT R o o

forAdp r2dl teugd 4t)amegnt berefine pempatatace Brefiralys lBintosugh Mepyridine,

. 2003,..1 67 and Tet. Lett 2002, 43 (12),. .
iy e A S AT T OF Gl PGS BHERBT G with bases
liké BfetinPathitle, N=ﬁ¥tﬂ%ﬁi&gﬁclﬁbpﬁ&icﬂﬁ@@r MaNinAXY] @fiBonatds aMrhbient

be appreciated that the preéeparati on of conpounds of
tenfipgratueafor 291 8rheyrs rasadion éimeg tor until end of reaction is achieved as detected
by chromatographic or spectroscopic methods. Reactions of sulfonyl chlorides of formula
II with various primary and secondary amines are previously described in the literature,

and the variations of the conditions will be evident for those skilled in the art.

Synthesis of sulfonyl chlorides of formula III is described in the literature and can be
prepared from e.g. cystein or homocystein (Mosher,J.:J.Org.Chem.23,1257 (1958).
Sulfonyl chlorides of formula III are also conveniently prepared according toGriffith, O.: J.
Biol. Chem., 1983, 258, 3, 1591.
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vari ous stages, the addition and renoval of one or
nore protecting groups. The protection and

walepsoeees | on of functional groups is descri bePCT/GB2005/004811
"Protective Goups in Oganic Chem stry', edited by
J.WF. McOne, Plenum Press §1973) and ' Protective
G oups in Oganic Synthesis';” 2nd edition, T.W G eene
and P.GM Wits, WIley-Interscience (1991). The

conmpounds. of the inventjon are_metal.l oprotein
CogRpBIR s FormlaIDiray b Prepggd Arariing Fooﬁgtoaf%@f?ﬁ Chem 2003, 11
(3)93147' é}ﬂef’é%i%tt%.o()b/'\@](%), Q'i‘%,td@ﬁfg&%ﬁééiﬁr@frﬁaté ﬂ%r%@ltkg%g})l;@nol and

the treatment of diseases ‘or conditions nediate
tertaipttyl 4-bpdrokpil pEiperidmzsaresxyiatel udi ng arthritis (such as
osteoarthritis), cancer, atherosclerosis and chronic
obstructive pul nonary di seases (COPD) as discussed
It vAH®éQpplddided thhtCib Efepaﬂah@n ePERpIESs Of fothBlal (MMARY inOblve, at
are indicated in the treatnent of diseases or )
vargays gtagps ise psliiien and rpgrovd|of age AumereProtongyroups. The protection
L.cul ar t . ol | ag se i nhi bitors.
R R o NIRRT o B B APPERE D bt R
Chem3tr9V editarth el W .vi MyOoN« IPlatuaePreset] a7 3 oidoP @uesies Groups in
According.to a further aspect, therefore, the present
OrganirePyitherinriadicdéional dhnigtsgneaest P-EBd¥ini us,(Wiley-grtergcience
(M@Eﬁrnaceutically acceptabl e salt thereof, as defined
above for use in therapy of the human or ani mal body.
The invention al so provides the use of a conpound of
formula (I ar a _pharmaceytically acceptabl e sal.t
Th farBuds gbtsdny b Sisopea RO @R RS di G Drulg they are
inhiBR S ar&MagtiRie Y $RIMIPY 3) BRE aRYefolelardMnlilcaRR iBRRY @GHAER DS
that "therapy" also includes "prophyl axis" unless
diseasheenaditiond intestiated, byTinetatleproteitiash enzypess inadtidiag drthritis (such as

"t herapeutical Ly" w |l .be under.stood accordingly.ln a
ostgrat vk fen<haphecesCleesinFains e R TP HRSY R sess<s (COPD)
as AB&RSSH Hovk I BHattiel]ad tHBEGhpARNISbELInS dSRniBA i iGdicated in the

di sease condition which conprises admnistering to a

tregigemt of Gerpses avonditions mpdinted butchbagengsest MWL b Anpasticitlar
f the.f | : . phar i.cal ly. .
B SO gd SR Gin 2y BRBIRE G R

imptosep sl adivitfiostestre méthllopraeinasilependi ng on the
compound enpl oyed, the node of adm nistration, the
treatnment desired and the disorder indicated.

. I . . .
Ac%r%fggfgg[lr) g%ﬁé?ggﬁasﬁ%% t@&%ﬁtr(gfﬂéegpr%}sg#gglzféntm lﬁgvﬂggéf cgﬁﬁ&ﬁ]ﬁ of
formula (I), or a pharmaceutically acceptable salt thereof, as defined above for use in

therapy of the human or animal body.

The invention also provides the use of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, as defined above, in the manufacture of a medicament for use in

therapy.

It will be appreciated that "therapy" also includes "prophylaxis" unless otherwise indicated.

The terms "therapeutic" and "therapeutically" will be understood accordingly.
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body weight) is received. This daily dose may be given
in divided doses as necessary, the precise anmount of
wo b@soenrpound recei ved and the route of adm ni BECT/a&BR@H/004811
dependi ng on the weight, age and sex of the patient
being treated and on the particular di sease condition
being treated according to pf(hciples known in the
art. The conmpounds of fornmula (1) and pharnaceutically
acceptable salts thereof may be used on their own but
In et émewﬁ%@reaﬂmweg{l P RIQVIdRS & metiosh of pting 2
mARREPTBCRIALS £:R4iaCAMRRA doARitoR WASHAON L adthinhstéing to a warm-
pharmaceuti cal |y acceptabl e adjuvant, diluent or
bleosled janimal Priberppensiealty ¢ffactime poourtt loé pebmpeurd sbthp famutte@) or a
har utical co sitlon conprising a conpound of
ph or%ﬁ?@&%ﬁyyce%ﬂ)e%ﬁgﬁﬂﬁgguticaIIy acceptabl e salt
thereof in association with a pharmaceutically

accept abl e adiuvant, di luent or carrier. The

It wHEboreraesiated that donges pdminsered wilheary fgpendiemomiby chepound

1N ' he di sease o
enf{he B het JraphRRatl, PRI eh ok 98 o) 3T Res igarca
Typicallly, 4 dqily:diis«l,e opanene .hi%/kgd bc?ﬁyr\%iglﬁt_t(iaﬁdlbwfegalﬂy@@ all,to 30 mg/kg

asal , vaginal or_rectal adm nstration or by
boaﬁ Har ) Bacoepsh. dhisdieilydopowarbe siver shiiidedslonts a Rpapssary, the
P R Y oBftp STl o Dt PR o RISk B e Bhding on the
weaghiezgesandrsen df the potiertt iboing, treaied prd o tiesparéenlirsli@as: condition
creans,, ointnments,. gels, nasal 'sprays, suppositories,
beﬁﬁ%‘?@%ﬁ%‘?r&% BB%B&PL"S SPOWBIHYERE- f or inhal ati on, and
for parenteral use (including intravenous,

intranuscul ar or infusion) sterile aqueous or oily
Thesporirvnds offomudp @) sidplarmacsitieallyl asceptablsiseltsthedenf may be used

110 0..fhe ¢ ounds_.of the_.present. inventian the
onBfd b Rut Pl fSeGRTRR A rSn Sret Rl B A p ity site
cofPbiitibn in sodigticuowAEl FbRAsiREaR al(yphdBeblaBREAUSaMt, Bfluent or carrier.

sequentially)with, one or nore pharnacol ogi cal agents

of value in treating one or nore di sease conditions

. Twvpi j forns.wl| ..
T B Ao R By SERB LS5 B pmpgin
combeulildwfgibt‘rhmlla.(l)gm Muiduyipﬁrychcsgitaﬂé balt tkl)])éregf ik etSQc.)ciatiém with
onmpounds according to the invention may be determ ne

a p@éﬂ”ﬁ@ceaﬁca@pfﬁwﬁ%@g aayrrBlupRiior BREICHN test as

descri bed in WD 00/ 12478, WO 00/75108 and WO 01/62742.

Col | agenase 3 (MW13) inhibitory activity may be
Tha phamsedytidab compaitpine of Ui ingentibe npydeedutitiseedd iostandard manner

foragle ggﬁ?sgs%gg%‘gg% ﬂ-x%ghllqh e?sgrgd gé‘gé\g‘xp or3 ex(a%%kla %3 %Pazis%gpiggl, gzggnteral,
intra articular, buccal, nasal, vaginal or rectal adminstration or by inhalation. For these
purposes the compounds of this invention may be formulated by means known in the art
into the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions,
emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided powders or
aerosols for inhalation, and for parenteral use (including intravenous, intramuscular or

infusion) sterile aqueous or oily solutions or suspensions or sterile emulsions.

In addition to the compounds of the present invention the pharmaceutical composition of

the invention may also contain, or be co-administered (simultaneously or sequentially)



10

15

20

25

30

descri bed by Knauper et al. [V. Knauper et al., (1996)

The Bi ochem cal Journal 271 :1544- 1550 (1996)]. The
wWQEosN6ed enzyne can be used to nonitor inhibi POY/EBRG05/004811

activity as follows: purified proMwPl3 is activated

using I MM am no phenyl rrercugi'_c acid (APMA), 20 hours

at 2 10C, the activated MWI3 ( 11.25ng per assay) is

incubated for 4-5 hours at 35°C in assay buffer (0.1M

7.5 cont i ni ng,.0..1M NaCl,, 20rM CaC

with &% SR Bherkiago 596868 SERIoDy ViR }n'\%%at@@.% O e disease

RN @bfefed HABLUAT Eypic 1%&110&&5%%&{1 § Qiftcontain about 1 mg to 500
o yl ) acetyl ePro Leu. i/;:teu N3 dinit r%%ﬁlgr?ylou m% °

mg3{ agionponabaaspidong/fo, t alVAnngnNH 2 in the presence or
absence of inhibitors. Activity is determ ned by
nmeasuring the fluorescence at | ex 328nm and | em 393nm

ThSBYctivRgsud kélectivitg of@itd ddnipoudds Rcogetothe invention may be
concentrations, a binding curve can be generated from

detggmiperd vsies mwmr@awt%@lzcr@teénlﬁbwéa test ps éespnb@rl@ el #y12478, WO

OO/%??B' ;ﬂ{(]i \/k}lbts(ﬂ:/% E)lagiﬂggéb ﬁbl 3? ﬂg‘éﬁgop atHvity may be assessed,

forhhahpltehwmgrﬂiepmmﬂmglsetadutmlowert| es of the conpounds
of the invention wll vary according to their
structure but in general, conpounds of the invention

Re%‘é—[{iﬂgﬁé{t"hﬁ%ﬁggfﬂl\lmﬁﬁgﬁéﬁl ehdR0B PihODHY es'?}g%bs\éhta}{d wrified as

rm ne t he above ssay at ncentrati ons
destribechiey Kamger &. amm &K20pd et The(1 994)| Thei Bigcheaiibal Jotmmak271:1544-

153Gt BB ER BT S Bl Sy
follohR: &ﬁ{ﬁé@rﬁbwm‘i@ Qbtichted hirdClRSeinG é’ WA UDAtEid
when tested in the above assay. Conpound of” Exanple No

(AHMEé\O 2nhuroP € athe rotipbMMP 12 (30.28ng per Bs@)) s Bewhaged/for 4-5
hours at ?5 % 1r81 agsa% %quer O.ll\gi ”151‘13-5HC1, pH 7.5 containing 0.1M NaCl, 20mM
CaCl2, 0.02 mM ZnCl and 0.05% (w/v) Brij 35 using the synthetic substrate 7-
methoxycoumarin-4- yl)acetyl.Pro.Leu.Gly.Leu.N-3-(2,4-dinitrophenyl)-L-2,3-
diaminopropionyl.Ala.Arg.NH; in the presence or absence of inhibitors. Activity is
determined by measuring the fluorescence at Aex 328nm and Aem 393nm. By measuring
the activity at a range of concentrations, a binding curve can be generated from which the
IC50 can be determined, this figure being the inhibitor concentration at which the enzyme
activity is reducgd by 50%.

It will be appreciated that the pharmacological properties of the compounds of the
invention will vary according to their structure but in general, compounds of the invention
demonstrate collagenase 3 inhibitory activity as determined by the above assay at IC50
concentrations in the range 0.01 to 20nM. The following table shows IC50 figures for a
representative selection of compounds according to the invention, as well as for the

Comparator Compound X disclosed in WO 02/074767, when tested in the above assay.
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9 1.1100.7 11 2.0 12 1.9 A conpound of the Fornul a
| may be used in conbination with other drugs and
w0 bcapi2es used in the treatnment of di sease stBCEEB2005/004811
whi ch woul d benefit fromthe inhibition of
net al | oprotei nases, in particular collagenase 3
(MWP13). For exanple, a conﬁé&hd of the Fornula I
coul d be used in conbination with drugs and therapies
used in the treatnment of rheumatoid arthritis, asthm,

Coppaped of Exgmpled¥at ory bowel di seas&S0nM) pl e

sgel LS., pti c shock, congesticye heart
fgfﬁﬁgg%ﬁf%c a?ﬁ?%?heart di sease, psorégsis and the

ot her di sease statés nmentioned earlier in this 85
speci fication. For _exanple, by virtue of its ability
to inhibit netalloﬁroteinases, a conpound of t he84
Formula | is of vakue in the treatnment of certaigg
i nfl anmmat ory and non-infl ammatory di seases which are
currently treated %ith a cycl ooxygenase-i nhi bitofy
non-steroidal anti-inflanmmatory drag (NSAI D) sucggas
i ndonet haci n, keto?olac, acetylsalicyclic acid,
I buprofen, sulindag, tolnmetin and piroxi cam 13
Co-adm ni stration of a conpound of the Formula I of
the present inventi/on with a NSAID can result in5&
reduction of the gyantity of the latter agent neg%ed
to produce a therageutic effect. Thereby the '
i kel i hood of advepse side-effects fromthe NSAl Disuch
as gastrointestinal effects are reduced. Thus
according to a furftfler feature of the invention PHere
is provided a phargpceutical conposition which 5,
conprises a conpound of the Fornmula I, or a '
phar maceuti cal | yacd2ptabl e salt thereof, in 1.9
conjunction or adm xture with a cycl ooxygenase
i nhi bitory non-steroidal anti-inflammatory agent, and
A nARE B tHERALIM REFEPIRR ifc HhbiHEMn Wth 6Bf 1Rks aflt therapies
conpound of the Formila I may al so be used wth
usegnnithé médtaentetf disgasegéaieswisolr ivoakl Eeamefinfrodnithemhifitinhe

e B A e RO A oy oo
ForR@HTRb#IH Be aEddinl "F’Eﬁ’i‘%ﬁ?ﬁ 2?@?32%%% therapie@ Bdedah ¥ thdatrfent of
rhe?u%%?cfig aftlgjr(i:tri]s, 2ssthx%g, cefncer, inflammatory bowel disease, multiple sclerosis,
AIDS, septic shock, congestive heart failure, ischaemic heart disease, psoriasis and the
other disease states mentioned earlier in this specification.

For example, by virtue of its ability to inhibit metalloproteinases, a compound of
the Formula I is of value in the treatment of certain inflammatory and non-inflammatory
diseases which are currently treated with a cyclooxygenase-inhibitory non-steroidal
anti-inflammatory drug (NSAID) such as indomethacin, ketorolac, acetylsalicyclic acid,
ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the
Formula I of the present invention with a NSAID can result in a reduction of the quantity
of the latter agent needed to produce a therapeutic effect. Thereby the likelihood of
adverse side-effects from the NSAID such as gastrointestinal effects are reduced. Thus

according to a further feature of the invention there is provided a pharmaceutical

composition which comprises a compound of the Formula I, or a pharmaceutically-
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steroids and penicilliname, and in conditions such as
osteoarthritis in conmbination with steroids. A

weomwpoen2ds of the Formula | nmay al so be admi ni SPET/6B2005/004811
degradati ve di seases, for exanple osteoarthritis, with
chondroprotective, anti-degradative and/or reparative
agents such as Di acerhein, hyaluronic acid
formul ati ons such as Hyal an, Rumal on, Arteparon,

B PR R .
noh/s@RbidBNntiah flas kA6 ia erﬁ,oé?f@ia%tahﬁ&bem&ﬁly%t:%ﬁ%l@ AB4dE or

agents such as steroids, bronchodilators an
Ccapreikot ri ene antagoni sts. In particular, for the

tre nt of. the infl tor | seases, rheunnt oi

art % ??IP ?U%g o Elbea]??rﬁ}lﬁ?%?y ?J%%EF Béﬁ‘?ﬁﬁl ﬁ%fﬁiﬁﬁ%“&agw agents such
as bR Wibichr 9€ &feenzGiE SigoxORmhgeict i ve pul nonary di sease,

asthma and allergic rhinitis a conmpound of the present

i nvehtPBPeUREPf e Inkmayplsn bagesstis thaieertment DfiEorditions such
| nveERTY o e _ tbodi
o AR5 Bl SO AL O0 RO F rpren

sterade pidopeniaiifinmadleo bnd inrconditiecudel ab sstebar@Sitis in combination with
Enhrel .reg.), non-selective COX-1 / COX-2 inhibitors
Stef¥f¥h as piroxicam dicl of enac, propionic acids such
as NARIAXSRAd JrkiE BRI £y ﬁ@@% Qe histkeh ﬂp&e%fra%ﬂti@@giseases, for
I buprof en, fenamates such "as nmefenam c aci d,
examplerstehatliritis, withichdadroprafeation entipy gadativernad/os vepharatise agents

sl et Par USRS i B Pt Lo P RS Pteparon,

chon@dr6igie @xipRatdadd %Ilﬁbéafiﬂﬁé BiltslsQM £lORRTRL hot T exat e,
| ef unom de; ciclesoni de; hydroxychl oroqui ne,

d- péntanpauadion ghe Barmaeolf iy o ugsdrie titeetrt?atmcnt obrsthmgd d.
5 i i i1l furth t to t .
S N N ST A

antapdiista. | eukotri ene bi osynt hesi s inhibitor,

5-1i pox%/,genase gS- LO inhibitor or 5-1ipoxygenase N

act Iy BRIHRYp fenthe tregtmenPyf thmindlgommaloryslistascasherinasoitl anthritis,
os%%rﬁ@@é?ﬁgﬁﬂﬁ%a{o?y 93%’;!1 Id?s‘:easAe? ngl‘to%li_c?o%%gusc;tive pulmonary
diskhsebasththas arid z;lteegik rhihitBphen@odndbkiik pdst@iarentes may be combined

.2,6-di -tert-butyl phenol hydrazones,; o
Wlfi&gﬁ’étﬁ yr asaiyiheoiibiiaes suelcas andi- PHauenozbngligboding(such as

; H]inylkssubsti.t ut ed .

R oz ? et SR A2 ATl TN b mpglpputn motecutes

(su2h ay EnligLiteg Q)] noiesctative QOIS | $ COK BSinhib7ié, (BRQas pReksn,

diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen, ketoprofen and

ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac, apazone,
pyrazolones such as phenylbutazone, salicylates such as aspirin), COX-2 inhibitors (such
as meloxicam, celecoxib, rofecoxib, valdecoxib and etoricoxib) low dose methotrexate,
lefunomide; ciclesonide; hydroxychloroquine, d-penicillamine, auranofin or parenteral or
oral gold. '

The present invention still further relates to the combination of a compound of the
Formula I together with a leukotriene biosynthesis inhibitor, 5-lipoxygenase (5-LO)
inhibitor or 5-lipoxygenase activating protein (FLAP) antagonist such as zileuton; ABT-
761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5 -substituted)-thiophene-2-
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and qui nol i ne conpounds such as MK-591, MK-886, and
BAY x 1005. The present invention still further
WO edoaver18 o t he conbi nati on of a conpound of tPEI/GB2005/004811
Formula | together with a receptor antagonist for
| eukotrienes LTB.sub4., LTC s%b4. , LTD.sub4., and
LTE. sub4. selected fromthe 'g}r oup consisting of the
phenot hi azi n- 3-ones such as L-651,392; am di no
25019c; . benzoxal am nes_such as

d h_, -
alkghip 31549@3@8? %w?éﬁﬁlmwmmoa% raGRexyAirabyqiopyrans such as
2603 _ 7 s E
2R AP U M SRR PR Ay RRN i ASEd 223t BBhpalene
coiRpo@%is 84, asi Ir-ZB YR &St 2-H@@RUBAIne5&)mpamds BAY as L7145530; indole
he pr. o ti [ f | th

and BBl RPN e AR A T O b G B F 008t ner

W t ITha pReGid ihvHALiBh kBT filrtheF R8Ot tRE E@ﬁlﬁiﬁﬁtlﬁ)nocff atc%gnrpound of the

i sof orm PDE4D. The present invention still furt

Fopraplad éegethsr with acsedntorantaganist fon ledapisnesd DB .stlve, LTC.sub4.,

rmyl a efher.Wwth a antihistamnpic supl ... .
Ui Bpd LrPIEREiell frofh B ekl PR of5F Hhspainiazin-s-ones
sudtes| 10651, 39h; Atidihe xompoads sech KX E8I2B01 B; baZAkalgiinke such as

and chl or pheni ram ne. The present invention still
onfagelesiebenzenesppex g demises siehian Al HoA8426(: 2nd peropernds puch as

Zaftilli]lﬁ(agto ElmﬂLa@t, lmérﬁ&ﬁ{{%‘ﬁfpﬁéglﬁﬁs@ v%ars I()‘o"@}, isl’%/(?-ll Fli fSlf %‘—245 913,

receptor ant’agoni s present 1nvention
irafulkadt (€GPSl 5 &) ahd BAx o9 nati on of a conpound of

o < 003 PR dRRR T OP i Se2(F8 o Ry iop of & compound ofthe

FofMR kR RithG MIEN tnhitHdf thehiiiRt ARWRAGIA ﬁggm PDE4D.

phenyl ephri ne, phenyl propanol amhe, pseudoep rine,
napHag preserd iimedtios stilb flirdher redatgsettbe cdrmpieation of a compound of the

hydrochl ori de, tetrahydrozoline hydrochl oride,
oyt TEtesSist b b B NE T hait arerteeh phriat webits oqurizine,
lorBindine Cdek0FdtatEne, oo fBAAaRMstdriv 8R! AR MsBAd lhhd ERbigMhiramine.
relates to the conbinati on of a compound of the

For P arepenit digjeentien sl fusthgnrelateroloi theeqmbinatipanfs eompouad of the

' opium brom de; ti otropi br onm de;. oxi.t.r opi um
oA SRR MR A el PR LR il S ot

| NV ahe pRBerf intdntibal kil airtheeteddt@stottRe Ed1EbiaRTEIA dTaldogipodhd of the

a conmpound of the Formula | together with a b.subl. -

Formaulp I éagsther withenss ayitl orand gerib2 +adrenashptas agonist vasoconstrictor
r enol rote

S TC T N T ——
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,
tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and ethylnorepinephrine
hydrochloride.

The present invention still further relates to the combination of a compound of the
Formula I together with anticholinergic agents such as ipratropium bromide; tiotropium
bromide; oxitropium bromide; pirenzepine; and telenzepine.

The present invention still further relates to the combination of a compound of the
Formula I together with a B.subl.- to B.sub4.-adrenoceptor agonists such as

metaproterenol, isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol,

terbutaline, orciprenaline, bitolterol mesylate, and pirbuterol; or methylxanthanines
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terbutaline, orciprenaline, bitolterol nesylate, and
pi rbuterol; or nethyl xant hani nesi ncl udi ng t heophyl |li ne
wanweasi2nophyl | i ne; sodi um cronogl ycate; or nUBCHGBR106/004811
receptor (M, M, and M) antagonist. The present
invention still further relates to the conbination of
a conpound of the Formula I t gether with an
|nsuI|n like gromh factor type | (IG--1) mnetic. The
sent inyention still further relates to the
indlicfig s Fragphyrling ang ayRpRiHERCoPOY R CEURORIVSRIS; Of BRsEaTic recepior

(MM AP, & ?gﬁﬁgorggtucocortl coid with reduced systemc
side effec uch as predni sone, prednisol one,

f | ufihs ptese®, invantiamsiilh Girtheerada et orthel egmbisati anet amcmqwemd of the

d' rQpi onate,.b des cas onat

Fofsaflad et Fiai B i reutinSEh Ba. L St
f ur tine hrdsehtadh@mtibA stild QurfRPRil8d 10dhe B mBinSRIOHEbnfound of the
the Formula | together with other nodul ators of

Fognelad kegsther sdtbpnonhaledhglueanertingehwith reiored sysome side effects, such

as %ﬁoﬁ%&w%ﬁ%ﬁ?% t Ino Fet%ng)be%asone

te, BXQE¥bn it ﬂ@@ﬁ&e(ﬁr@plohéite aﬁ?fd)ﬁq&inétawnb Yoroated
CXSCRI for the G X3-C fam Fﬁﬁ The_ present i nvention
st i lheprasepdrvengion sl further at%%hﬁ senBiRatEm of xenmRrayAg of the

F Oggu]\nli ?(%%Wl%é oy th&s Wf(:ﬂedﬁc?{lhé/ fe‘é?ﬂto?ﬂﬁ@ttlo% siidh Ias CCR1,

vVir an anti cl'ovir
CGRL, ICCRPA , CCRIPODORS, SUR4%, GSRYATERG, CTRE, (CRSE e(D€R9, CCR10 and

coftiotoling 5 rming® Eosti SR ek fat an ERTHS Bor 8 e
falﬁﬁ%)gd 1@\@§3@ﬁlafor AREOLS. @pﬁﬁfs cal ci um channel

kers, lipird [owering agents such as statins,
fi brlike @s&;seﬂrtenwrmlon clikk ﬁstheAc@atamm thé tambinatiergefo @mspcmnﬁ of the

TR LN I B —

an&@hﬁHe §s&&n§c§1ﬁ1d§@ﬁ@id§a$aﬂaﬁﬁ of a compound of the
For nu together with CNS agents such as

ant ilde prqsglgam@tl(oms@}h frthes eglatesita theyombmﬁlon of a compound of the

Foﬁﬂal{llggggs(g%ﬂﬁ&%r %%%18‘( (l,:l%r egﬁ géhen qaéCéurH Bglﬁdgl ﬁ%%ﬁerg 'lipid

lowésadigehtd uclCayEthtimfitthie)ttSbio Bkears, AlRsmbitords Angiotensin-2
i nhi bitors, gNE)am ne reuptake inhi bitors, NVDA

re%ﬁtoa@@ﬁag@tlﬁs plotalei asgrgeationtishibieisani ne agoni sts and
' nh!’[%' k?c—gs rgﬁﬁ\éérh%%ﬁgﬁﬁ%]rﬁle} Eﬂ&te@ﬁ) ﬁg C&%ﬂ]&l?@ﬁfgf a cacﬂlgpound of the

Foa@rji)gﬁlaﬂ to gkt dp iwti thr SINS ragapemchfay |ahﬁ1d1’®?£sganenz§(ltstlgﬁ agRitealine), anti-
Parkinsonian drugs (such as deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors such as
selegine and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors, dopamine
reuptake inhibitors, NMDA antagonists, Nicotine agonists, Dopamine agonists and
inhibitors of neuronal nitric oxide synthase), and anti-Alzheimer's drugs such as donepezil,
tacrine, COX-2 inhibitors, propentofylline or metryfonate.

The present invention still further relates to the combination of a compound of the
Formula I together with (i) tryptase inhibitors; (ii) platelet activating factor (PAF)
antagonists; (iii) interleukin converting enzyme (ICE) inhibitors; (iv) IMPDH inhibitors;
(v) adhesion molecule inhibitors including VLA-4 antagonists; (vi) inhibitors of cathepsins

e.g. cathepsin B, cathepsin K, cathepsin L; (vii) MAP kinase inhibitors; (viii) glucose-6
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The present invention still further relates to the

conbi nation of a conpound of the Fornula | together
WORM0h/0642)8 t rypt ase inhibitors; (ii) platelet artT/GBR210804811

factor (PAF) antagonists; (iii) interleukin converting

enzyme (I CE) inhibitors; (iv) BVIPDH inhibitors; (v)

adhesi on mol ecul e i nhi bi t or s1PAcl udi ng VLA-4

antagonists; (vi) inhibitors of cathepsins e.g.

hepsj n. B, cat hepsin cathepsjn L; (vii) MAP .
ph%pﬁa\a@ dehytipaneer %(texsp (1) ]g‘PHE§§Eprﬁ8§ %h%\?é -receptor antagonists;
(X)dﬁhﬁ%ﬁf)gge%?ss@ g‘ r&lalcﬁfchf%r 1) {;én‘éﬁmg bﬁ'dﬁse@nl%ﬁgbrs 8. aQH’opurmol (xii)

Zrecept’or antagonists; (x) anti-gout ageént
urieosyri¢ agailts; lei &) prebenesiil) suﬂ{ﬁmn}mmemuddnaszi)rommmai(mm) growth

hogiisspiel 800 P RS O GRS BERZB G SHEo BTy ()
mdAn of‘%ﬁfé%%eﬁ@%ﬁ??%?%?%? ;{_PG% y)(%%?gatgdﬁf r§opfﬂbrob ast

trans rowt ators o
gquthtfait@t e ge basie dibgrbinst grth famtor((m), (xyiywngdulators of granulocyte

| at f.fib f act, , basi.
ma s e nraeasr (Fesh: G il ety
Tagﬁﬁ}ﬂh WEL@) 1R [RNASS &Qép@&yaﬁgoﬁﬂ{s%ﬁle%dfﬁ%% e group

XVviii) capsaicin cream (xix) Tachyki n| n
commtmg tolf NI(thGOW SB13334 12 brdmatant); and 2y éhliSs (x6¢) shistase wdiibitors

sl HEPaHE PO R G B U Tl P LE 505 CRAHT BT ¢ pavertng enzyme

intiskdas g@QCE)’ Qi&ﬁﬂﬁd&%@ HAri6 0RRIL 3 htAskeQfhibloré (NS or (xxiii)
ZD-0892; (Xxi) Fa converting enzyne inhibitors

ch@frmzactar(txmepyomh@mmummiqculec%m@seﬁmm eclls, (CRTH2
ianhl tors (INOS) or (xxiii) chenpattractant

anfagollixSor - homol ogous nol ecul e expressed on TH2 cel I s,
( CREF naituad o i Fotmu R IGRMPALaBe 0dedtif €oriBiBlibdwith BB¥oporosis
al so be ‘used in conbination with osteoporosis agents

agejiie sich @ ralpyiferice Awloxgfens. dasofentene pafspast prchanmganosuppressant

P {
ag£n§§§{r§yﬁ’éf %Etdsé 813% h‘f‘ja&?%ﬁ Inﬁogﬁﬁgfn'hgﬁ%f Thotradte.

rret bPQdidrﬁp’camd ofﬂm:lmmularidn@i albb®e egdrinkembinatiyn alithexBtng
in conbination with existing therapeutic agents,

th%?eutlﬁ agqntior HhsHircagnend of agfgeariyitis; Suitable pgepisdo Mg aisedkin
coﬁﬁnﬁﬁox’l’ﬁﬁﬁger&taﬁﬁgﬁ'nﬁﬂ re‘f&dhl%luuﬁiﬁaﬁhﬁqu?%gems gleq;emafter

non- st er ol ti-inflanmatory agents rei

NINGAI'dY'sedh asmmmmnp ldrcd))femnprommiuoaicmdmph ps qyiraxeng flubiprofen,
aci [oxen, ubi profen, fenoprofen

fel}?é’f%ﬁ‘i‘ fos@ar R ap PyPoten fo ke rxagw%w&a%ra n lcrﬁS’f‘Te ingomethacin,

suﬁ&iag aﬁam%ﬁ'@lbﬂes sadl éé’ﬁﬁaﬁylbﬁ%é&n §ahcﬁ}’a'&§szs%l9 BE&pirin, COX-2
such as phenhyl butazone, salicylates such as aspirin,

intGioisore sichHiststeonsibswidvcanibomifeosib dnd ciercdribomidbgesics and

mtraartlcu?XIt}tx)ergpr}gs seutc rals & 1cos‘ter01rgla afld %yeﬁuromc acids such as hyalgan and

'Ow

synvisc and P2X7 receptor antagonists.
A compound of the Formula I can also be used in combination with existing
therapeutic agents for the treatment of cancer. Suitable agents to be used in combination

include:

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical

oncology, such as alkylating agents (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan and

nitrosoureas); antimetabolites (for example antifolates such as fluoropyrimidines like
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intraarticular therapies such as corticosteroids and
hyal uroni ¢ aci ds such as hyal gan and synvi sc and P2X7

WO e@ep64218 ant agoni sts. A conpound of the For muPEI/GBe@8/004811
al so be used in conbination with existing therapeutic
agents for the treatnment of cancer. Suitable agents to
be used in conbination incl uddr (1)
antiproIiferative/antineoplastic drugs and

onbi nati ons thereaf, as used in nedical aoncol og

>- %%%wragl anddpafy, rytigeds mefhobexds.amnsimecradingsids; ﬁydroxyurea

I
ecBfRRR A1 el AL TRTRD A SORET P2l atrpevelines

lika adimamycmh;djledmycn( fdoxomkﬂ;[rp Ideummnycﬁm lepiretsicimyuciarudscin, mitomycin-
fluoro rimdines keAl -. uoro racil and tegafur,, ..
DR HaE RS, antimi Diit GE oy SomRGe ges SRIOId: like

Vnmﬁgt‘ir%x YibERIind SMdetiAb ey iABRINAS hid @&k ﬁl-tr@’?é&l)ﬂ dnldtaxotere); and
antitlmour antibiotics (for exanple anthracyclines

topqﬂomea@p |udn’yl¢<|>m (fob bmrgl@ epipodiephyHotokios tike dtpasidy eidigniposide,
i rubi cin i .mtonycin- C, dactinonycin and
aﬁ?%@ﬁ?l qﬁhm *agents (for exanple vinca

(i pd ykaxkRicgehts Kﬁcﬁ@s&ﬁﬁbéﬁﬂo?&ls (YorvRh@plel tir@oxivén) e &inffeneand
vi norel bine and taxoids i ke taxol and taxoterez and

ralpgificsotaxakeac prdioBetydere)( destrogstargsptor down regulators (for example

agRUARHORRLL L0 05 LKAISHORARAE AN G0 bARRAR: anc

ine an an canp
cypiptedsicadcetite) JEHRI Mitigonds @MHRKESkomge (fr eXatiple >gas‘a3d1@1
tanoxi fen, torem fene, ral oxi fene, droloxifene and

16%661%}/ﬁl@ch@)sereél@étpr%@étﬁgw&écﬁte&amak\megeé@@h a&eigted, yrprpstase
ﬁr E}k’%ﬂeﬁé% Aktkoz Z@tlét (09635016 fcngd )f‘e)ﬁ?é&h@) and inhibitors

uta uta niT'utdm de "and cypr ot erone
of&@&t@kﬁ%esﬁﬁ%&éﬁmmmg@alsts or LHRH agonists (for
xanpl e goserel.in, Ie%ﬁrorelln and busereljn)

(11}@ FEgRis tv@g@hglh(‘tflbqan@e)g &Y I ageg eder @anlg@épgt@gyprotemase inhibitors
hk? E&%a@f&? aﬁc{lﬁfhl%l{o%re L dlaflas% ifod2n ag‘\g\aﬁ nr:]r?ééﬂt&* funotlfon)

etrozo vorazo exermest an rtors
(ivy enodebitirt af groswk facas finatiany &r exkeanpl¢ budh) inkiheotsinsibdecdrowth
|nh|bLt cancer cell invasion, gfor

xanpl . :
FaciRit g oSy Ber WG PHRF IR TGTEOPRE (RBTTPFRRLY e a5fiprob2 antibody
tra iRk macé%ftlnuﬂpiﬁaraﬁémpg@% rmagr RAGRE BEkINE @12259C tRhaY!

functi on) nmodul at ors of factor function,
trahsfnrae«aﬂmh@rs mxahsmm]mmbsset iphitorscind deringy thvsohirfeddnase inhibitors, for

exglﬁtglﬁéﬁg{)ﬁ?ré ogiﬁqmgpgllﬁfgg ! %ﬁr“\'{}b%&{; ?aml? é)rb&%lm% e é&lgﬁ family
tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, ZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for
example inhibitors of the platelet-derived growth factor family and for example inhibitors
of the hepatocyte growth factor family;

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent

Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
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trastuzumab [Herceptin"] and the anti-erbbl antibody
cetuximab [ C225]) , farnesyl transferase inhibitors,

WO 20069642¢8 ki nase i nhibitors .and serine/threonPCEGB2005/004811
ki nase inhibitors, for exanple inhibitors of the
epi dermal growth factor famly (for exanple EGFR
fam ly tyrosine kinase inhibifors such as
N-(3-chl oro-4-fl uorophenyl) - 7 nmet hoxy 6- ( 3-

cogm%)&%% %ggé%hgw nazoLl n ae?arlglle)le %];rlugie 1nh1b1tors of integrin

qui nazol in-4-amne (erlotinib,
av&%{&hgﬁ gﬁ{%&%&gﬁf am do- N- ( 3-

(vigtdsoular darﬁdtgmg ageharspth ay Codbraastatin A4 and compounds disclosed in

hol i n-4- amnj 3
e e e
wé@r/b@zzzlf by 0ad £a'wewamebes;k nhi bitors of the

hepatocyte growth factor famly; (v) antiangi ogenic

(vingensenss thetapass, fohexampilhitiodse iwhihdhodre dirénsedefoftbe tag g listed above,
asg ndot helial .gromh factor, (for exanple the

Suci‘r?ts' tﬁsoﬁl’ ara H:?Staﬂté%né? cell gr owth factor anti body

(vilpyaeitRetBBPaipvREEd, icJudi ?fﬂi%ﬂﬂﬁﬁle%ﬁﬁ’@a@ﬁ:s&@%@ace aberrant genes
di sclosed i n Internati ona

Pat ent lications
sudgs 2beruatt pigoo ZyesroBBRCAD @ﬁ%@é@ﬁGAJSEBT\A@%chl@@zﬁmyme
o TR e U o 210G RN AL it s o

a basteridngir@sdaitase ehzyve andvapesdches 1danmeiss atge m18raﬁ¢eqb

as Conbretastatin A4 and conpounds disclosed in
chematheraRy Pbwg}oﬂrﬁé%péfrﬁpclz\sbmu&tafwﬁgmv@cwewWpy, and

(1x 82%%}?}, rQ 8 88 A l%’ex\%? Ak %Sévflgﬂ)roaches to

1) antisense therapies, for exa
1ncrdm€ﬁe\nmnruimogemmty ofqetient tumouhcmlllsmugleastrhmst‘dzc&nbna\bﬂn\o@'tok1nes

uch as ISl anti-ras anti sense; (viii. ene
sudhiiS Bl 7 AR e 1 SRR B ot stmaFiage factor, -
I
ap%%%dﬁ‘?ﬁ*n"?@%ﬁ%%@ B e R AR BRI R Bled i B cells such o5

cytpkinedransfecthe dapdriticapls, apptoeshes using agtokinsseangficted tumour cell

in g PR sk GAny R 4pPBiines (o | noreace

pat IfetmilalearaaGRed dos\RRR LORbMRNoOrolAt: o Rfyaa%br@%ﬁﬂd of the
as nulti-drug resistance gene therap and

Fosmmey f st thay @syloaqu grrgg@hi@gcn ied diervein m’gl t @pth@yg]mqjtr@ceutlcally-actlve
age%)é m‘?’#}%}éng%sﬁ%’ {npedvdp a&g % rﬁ}%nlﬁlraf) | q% éé?n grﬂgt?pe when a
comblaaﬁéremnamumwmﬁpﬁr@;kmemes such as interleukin 2,

interleukin 4 or granul ocyte-nacrophage col ony

Sti g,thggg}h@ cq,rggqvélg of the Formula I is primarily of value as’a therapeutic agent
for use in warm-blooded animals (including man), it is also useful whenever it is required

to inhibit the effects of a metalloproteinase. Thus, it is useful as pharmacological standard
for use in the development of new biological tests and in the search for new

pharmacological agents.
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approaches to decrease T-cell anergy, approaches using
transfected i mmune cells such as cytoki ne-transfected
walerdne2ix cel | s, approaches using cytoki ne-t redieGeeiosmo4811
turmour cell lines and approaches using anti-idiotypic
anti bodies. If fornul ated as 3. fi xed dose such
conbi nati on products enpl oy £l conmpound of the Formul a
I within the dosage range described herein and the
ot her .phar |caII tive agent within its
T hsamesv@ra ofgg ‘}Sérﬁbeé‘ Y§E (Rl lowiag mops IS SHREWIRSH at ed
when a conblnatlon fornulatlon IS i nappropri ate.
Al t hough a conpound of the Fornmula | is primarily of
The mlwnastaairlghmtmaﬂeaoagmcialﬂyo availglelejon nwa'rhmbdtcbcw@aiy

co%%h{%hmeﬁhgg as geﬁcﬁﬂ?cg%t t}llta Héer%tfnfeeog{kig\gﬁ%%{he sk%e% Eemlst

ded¥Bibad 1oME ek fhMaSkoreihN 8 additioh &e%ﬂxﬁ\whﬁ able shows details of
phar macol ogi cal standard for use in the devel opnent of

interagdintest angi their carespendipgiragtstny pambersris Khemicah é\bSU acts.
phar macol ogi cal agents. The invention is further
illustrated by the following non-limting exanples.

The relevant starting materials are comyerChenhital Abstracts
avai l abl e or may be nmade by any conveni ent _net hod as
described in the literature or known to|thBegiiry Nagbers

[(14§§j‘5 i\(IE‘t‘h F2 5”&?%011?1%’&%9011&{1‘41”5 exanptes-fre cg"6§39818-50-9

ﬁ o g K abl e shows det aij||
St EPREACEY %1§H@ their corresponding registry nunbers

in Chem cal Abstracts. Exanple 1
(5S)-5-nmethyl -5-1({4-[14-(2,2,2-trifluorget hoxy) phenoxy

] pi peridin-1yl} sulfonyl)nethyl]imdazolidme-2, 4-dione
To a solution of 4-[4-(2,2,2-trifluoroethoxy) phenoxy]
Example L di ne hydrochl ori de (O 3 g) and diisopropyl

(5.§ (ﬁ')ﬂgﬁf@(}- = (@) [43(72 ﬂ%n‘tﬁo%&ﬂbﬁ’jﬁﬁ@ﬁ)g@fﬁpé&ﬂg fiL) was
yl}ndlfml)rﬁetﬁyljumdazuhddme-mm-dﬁone4 yl ] nmet hanesul fonyl

ot TR O AR bR B Fodtaonb S Hhibridies rgechicie (03

g) mi &ﬁsﬂogfbpg@éthﬂaﬁu@ct@mqﬁﬁ) B di&9bloyheBthe (P‘Od Ihﬁ?wﬁs“‘é’dded [(4S)-4-

puri f romatogra on a silica colum’ el

mqmytlﬁ -‘edwpu@d@qoaﬂ@- -Yﬁmmmlbnymmdfiéa 264 8). The resultlng

i turated [ and was th diethyl ether to

solu{loIil 4% %tg)rédsat ra[t,glt )1}? g?lpe[ra(t\{lrf IF)&?ZZ %éuis .

t r The vkaeh baion wienexborBedeitdcty dnir dlida idl fudifivd by

nmet hyl] i m dazolidine-2, 4-dione [0.33
chromatography on a silica column efuted with ethyl acetate. The material obtained was
triturated, filtered and washed with diethyl ether to yield (55)-5-methyl-5- [({4-[4-(2,2,2-
trifluoroethoxy) phenoxy] piperidin-1-yl} sulfonyl) methyl] imidazolidine-2, 4-dione [0.33
gl.
NMR Spectrum: (DMSOdg) 1.15 (s, 3H), 1.6 (s, 2H), 1.8 (m, 2H), 3.1 (m, 2H), 3.2-3.6 (m,
4H), 4.4 (m, 1H), 4.6-4.7 (m, 2H), 6.9 (m, 4H), 8.9 (s, 1H) 10.7 (Broad, 1H), Mass

Spectrum: M-H" 464,

The corresponding starting material was synthesized as follows;

To a solution of 4-benzyloxyphenol (10 g), tert-butyl 4-hydroxy-1-piperidine
carboxylate (11 g) and triphenylphosphine (19.7 g), in dichloromethane (300 mL), was
added a solution of diisopropyldiazodicarboxylate (14.8 mL), in dichloromethane (15 mL),
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g]. NWMR Spectrum: (DvsQd6) 1.15 (s, 3H), 1.6 (s, 2H),
1.8 (m 2H), 3.1 (m 2H), 3.2-3.6 (m 4H), 4.4 (m

WO Ros/0é4268 4. 7 (m 2H), 6.9 (m 4H), 8.9 (s, | HCWGBZ005/004811
(Broad, IH), Mass Spectrum: MH 464. The
correspondi ng starting materi g was synt hesi zed as
follows; To a solution of 4- 'l% nzyl oxyphenol (10 ),
tert- butyl 4- hydroxy | -piperidine carboxylate (11 g)

dro?agg]éé I %jrhl%\kﬁlgﬁ rggggq%?m%%?ﬁgg itg] re(Hug:i f}JOlp 5 BO”IP}E hane

di T8O REIQBM hvehis @&ﬁé"!/éaail“ﬁgi‘éélcﬁta tifrddw8h oY, ethfl acetate/isohexane (250
di chl oronmet hane (15 nL)drop wi se over 15 mnutes. The

mly)@ad thiphenykpbodpbiteerkideotiiertd o T}mﬁlﬂratmm%evamréteé ohd egslissolved

in RO LFARHE LR FRL0¥ Ry b ol e PR AR R ppried ow

usif¥ b @fichipati asiag gpldient dineoh iwlithra2 @ \bﬂﬁll @Ne’ﬂﬁ@;ﬁs’@)h@&nanﬂle isolated
redi ssolved in dichl oronet hane (100n.) and

majyiad Mes ritgrated with 0%, dighy) athes/asohgrangd $0Q¢ By Tégelédef t-butyl 4-[4-

eI RS IR AR AR YA e Ik Kol (S0 146

OH)r1.5 (n a2l 1V () 2H)/6 di(et, BH), 3e6 (rey 7H)s dlaémand), 6 10E, 23, 6.9 (m,

to yield tert-but 4-1 4-
4H@’b7e% g& %&é@%@@%%g‘f’ car boxyl ate (12.2g).

NWO%@%ﬁéﬁéﬁiu Q’%@Qﬁo@%o 15 ?) (lﬁder%@rearﬁ 05’ aﬁ%& Iy \%@ add@:d § solution
of &H}but@l D[4 (henﬂﬁbxy)fﬂh@loiyﬁnpandlrﬁﬂ—carb'ax)datﬁ;ﬁéét@ lrm:thaIMl IGZS 0

8 T 0% || b
migy § e fss Wi garedul waan dee She P 6Re fdrpgih Wi fppduced to the
sydterh 41d DENLGH 0¥ RGP YARIBRH b oRGusly faniRent kb RrdtdreTor 3

g) in ethanol (250 nlL). The vessel was purged wth
hownsgdpdrogerewas iemeyed fiohothe skisfen egénuigsd thrae tlmdwéh atgyn before

e BESLATE S e Bt PP GRSy RS Sl v
wekdy eiraIgia8d wa;Sevrapmteadthfe rs@mi trharaﬁesdammmdmhyl@&fér/mtmane to
times with argon before filtering through a cel

yighd tert-tuisl-phudipky lvpiseredineathosigiel (9.7 gl)rlﬂ\/lfﬁ Sne\etwm gﬁaCh) 1.5 (s,

o PP ek e el A AT RE A A 1 7 o

4mert - butyl - 4- hydroxy-1 - pi peri di necarboxyl ate (5.7 Q)
NMR Spectrum 3).1.5 (s, 9H), 1.7 (m 2H) 1.9
mTomuspgm@n@&fer‘Qb{}tyl -4-hydyoxy- 12}p.]))er1<hngca(l?ﬁxy ar.q)<4 g4 apd freshly
gftué;*# eyt i o o PRI RaCH e 22 an

triflucereéthyl nonaﬂuorobutane sulphonate (6.7 g) and allowed to stir for 3 hours at

ambient temperature. After 4 hours a further addition of nonaflate (3.3 g) was carried out
and the temperature raised to reflux for 18 hours.

The potassium carbonate was filtered off, the residue evaporated and dissolved in
ethyl acetate (200 ml), washed with water (100 ml) and saturated brine (100 ml), dried
over magnesium sulphate and evaporated to produce a crude white solid which was
purified by chromatography on silica eluting with 20% ethyl acetate/iso-hexane to yield
tert-butyl 4-[4-(2,2,2-trifluoroethoxy)phenoxy]piperidine-1-carboxylate (3 g). NMR
Spectrum: (CDCls) 1.45 (s, 9H), 1.7 (m, 2H), 1.9 (m, 2H), 3.3 (m, 2H), 3.7 (m, 2H), 4.3
(m, 3H), 6.85 (m, 4H).
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ground pot assi um carbonate (4.2 g) in acetone (200 nl)

was added neat 2,2,2- trifluoroethyl nonafl uorobutane
waeiophens e (6.7 g) and allowed to stir for 3 POUGB2@5/004811

anbi ent tenperature. After 4 hours a further addition

of nonaflate (3.3 g) was carr%gd out and the

tenperature raised to reflux for 18 hours. The

pot assi um carbonate was filtered off, the residue
acetate (200 n

evapeor at a [ | ved i n_ et hyl : ,
e R b Ly L2 2t e St Lehetiot Bipasattal-abieyiate (3
a4 ddded & irRslaON ' L t.ed..
O e Rl ORI FEAIMRSI I S M BRI (S0 CUEROY B pbil
teaetse &yrlalphy. Bhe solventwastentavag and the ré@deet oyitl triturated and

el i -h i.el - v )
WY RS S8 L SNAT St b Sl Rkt RN 4t Giastriospagerny)
phew;ﬁ}t(J %}iﬁegﬁﬁgﬁe afﬂg%dﬁnﬂm gdg)fd'é@%l't gi'fr%gmkzm S]D??&?m{l?rhmmzm 6) 1.7 (m,
21%0; 3.0/, 251y 3-Oéinsaﬁa,ra.2 @) 2Hp4 Sdpt, 15046 (m, 2H), 6.9 (m, 4H), 8.8
< ; i I t h
(kiR Mo ShEURAagUARKY) phenoxy]

xyl ate (3 g) was added 4 nol ar
hydrogen chloride in 1, 4-dioxane (50 m), stirred at

Eanbiegt tenperature for 1 hour. The sol vent was

and the resultant solid triturated and washed

(GBS [ RLRIRE DGR Bb IR BT, Vi ®)

, rifluoroethoxy enox I peridine as a
ylispdfonylnethydiéméddzoliddeL,4)lionVR Spect rum : ( DVBQJ6)

4. & R -FiyGseiofimaigotgnd-yihe et ppedul o
2(0H0240883 %8@31@1? HdShddvh b 2 E8rre EXARRPO 2
5 - 5- 4-[4-(2,2,2-trifluoroethoxy)phenoxy]

gsg)ea} 5- et hyl ;Eqé{ 2, 2
4-H-Feh 2 tifudrgethoxy)pheneyylpinstidine liydiathiooide (750emg) daddiiothglamine

N L e R IG r

hosits. Thesbisaltsiivietsrefioved in vacuo and the residue stirred in water for 2 hours.

4-14-(2,2,2-trifluoroethoxy)phenoxy] pi peridi ne
ngfr“é}bfm sotid s ftopedRff, V%ﬁshecg Vith trajér abemestiter g8 dnicd td give the title

BTtk SRl ORISR AR B0 oo
1.94@m2ED, 3.4 1 mg 2H),30tp @htly, 8sisdue 1%51.)% f.upqg,i IIrfI)fl,\ﬂt@f(qu ,6.97
| ered orr, wasne

2 resuj tj sol i.d was
(%4951%@{%&5»%?%%@?%@1&&%@%6%&1 V@8t he title
conmpound (1.13 g); NMR Spectrum (DVSQd6) 0.78 (t,
3H), 1.25 (m 2H), 1.66 (m 4H),
Example 3

5S-methyl-5-[({4- [4-(1,1,2,2-tetrafluoroethoxy)phenoxy]piperidin-
yl}sulfonyl)methyllimidazolidine-2,4-dione

Diisopropylethylamine (0.35 mL) and (4S-methyl-2,5-dioxoimidazolidin-4-
yl)methanesulfonyl chloride (248 mg) was added to a suspension of 4-[4-(1,1,2,2-
tetrafluoroethoxy)phenoxy]piperidine (300 mg) in dichloromethane (50 mL). The mixture
was stirred at ambient temperature for 18 hours. The mixture was then pre-absorbed onto
silica gel at reduced pressure and purified by silica column chromato graphy, eluting with
ethyl acetate. The isolated product was then recrystallised from ethanol (5 mL) and
filtered. The solid was then stirred in diethyl ether, filtered and dried under vacuum to give

the title compound as a white solid (245 mg); NMR Spectrum: (DMSOdg) 1.34 (s, 3H),
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1.94 (m 2H), 3.11 (m 2H), 3.49 (d, IH), 3.58 (m
IH, 441 (m IH, 4.64 (q, 2H), 6.97 (m 4H), 8.5 (s,
wo kos/0d21%1 (s, | H); Mass Spectrum: MH 478. BEXEHGBR@®5804811
5S-nethyl -5-[({4-[4-(],1,2, 2-tetrafl uoroet hoxy) phenoxy
] pi peridinyl} sulfonyl ) rret hy i m dazol i di ne- 2, 4-di one
Di i sopropyl et hyl ami ne (O. 35T T_) and
(4S- et hyl - 2, 5- di oxoi m dazol i di n-4~ yl ) met hanesul f onyl

LG (210 5.8 VR Do S T R By G2t a5 (@ 16D
3.50380 150 5oy, ﬁ%pﬁhﬁﬁp@%feﬁnﬁ{)ﬁ 5Q6H) 24 Th%o'mxi%g.ma 1H),

stirred at a erature for 18 hours
1072 X¢. UH; Mass Sieetru mM—Hbé&?r bed onto silica gel at

Chr SO TP RSy et g dpeCPag bR as follows:
Dﬂ(sgﬁjonﬁleago@iﬁ%%ﬁaté’gé 215 lRIr) WwARMIMSd & 4 dohabnl dramyiet hanol

and filtere The 'solid was then stirred in
tetmﬂeon@ynhoey)péﬁnolf(z Dtgé,rtefca baﬁsd 4dwdéu<ynma@dmvdcwh@>tyéatg (3/&g) and

m@%g%ltpb Rﬁm(e%%go 1%5110 lo:rs%ne(* 63(‘;? ml GEl%ire?g@%ﬂ mng%e was stirred

at Qm&gnt%elﬁﬂer(afﬁre chﬂ)l,S h%uﬁama t12691 ddﬂibexﬁfd)e,d abretflrcdd ﬁﬁésﬁm This
2H), 3.35 (d, I—?_ \ 4.50-4.60 (m
resgliing ngigture pay puz ggbx @jllcaQWumq cb@rr(aépgrgq]:’)y el‘p‘ugg Wik, 'a gradient of

OthH%oé/f e}t?yl a&itg% 1{1'}1'6% gr o?? %%/ enlgx'} ﬁl’peri di ne was

tetmﬂap@emdx@ﬁ)hémb)i}@p@endme $mprbopyﬂateee;sad1ghaglkmenyila3 8 g); NMR

St P 00 oG rain s ion bl s L2 uds frnvH). 3.09-3.24 (m,
yﬁs ’3‘?97@' Hg @715@f<ﬁ1b@ﬁy'@7ﬁ(tgaﬂ§ 7903 ﬁém 7.16(d 2 2H)

r|p enyl i n “di ¢hl or omet hané
The 4MeHEH nmdlomalxd (130 erﬂv}a&asadded wdrertbuiytdi [dndl,1,2, 2

t erature. for 8ho rs,and t ncentrated at
tett BB oy BREa e o iene L Ao e 5 s The B0t s sigred a
anfb¥en$ tehipeat Gl B0 ARACRTAGHARDYe wa tHéd dhcvhttfAedat reduced
gradient of O to 15% ethyl acetate in hexane to give

preshuge ted tntbmtqd\ with Einat}(yll ether. The resulting pr empltate was filtered, washed
B S BRI SR PR By e b
tetﬂafﬁ%ro@ﬂmox? en@xy}ﬁpéncﬁﬂe ﬁsﬂfhe mfﬁrocﬁ-loﬁ&’e §alﬂ5 7( ) RMIR Spectrum:
(DM9Odep1.78-1( 2k (mJ%),, 2'?)7@31 7(@1 2%1—)) 2.93-311¢ ((Iel 2H2!—§ 1354'5M9|-4@l 2H),
451704&9% ﬁﬁ,af‘ﬁ), %37% (‘EE;)HY)@%@‘&?S’Q),%& @’r EH)? oyl (bé, i}f), Mass Spectrum:

MtHt 2241 uor oet hoxy) phenoxy] pi peri di ne-1 - car boxyl ate
(3.3 g). The mxture was stirred at

Example 4
5S-ethyl-5-[({4-[4-(1,1,2,2-tetrafluoroethoxy)phenoxy]piperidin-
yl}sulfonyl)methyl]imidazolidine-2,4-dione

Diisopropylethylamine (0.35 mL) and (4S-ethyl-2,5-dioxoimidazolidin-4-
yl)methanesulfonyl chloride (262 mg) was added to a suspension of 4-[4-(1,1,2,2-
tetrafluoroethoxy)phenoxy]piperidine (300 mg) in dichloromethane (50 mL). The mixture
was stirred at ambient temperature for 18 hours. The mixture was then pre-absorbed onto
silica gel at reduced pressure and purified by silica column chromatography, eluting with

ethyl acetate. The isolated product was then recrystallised from ethanol (5 mL) and
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anbi ent tenperature for 30 mnutes. The m xture was

then concentrated at reduced pressure and triturated
wawndaok/ogizeg hyl ether. The resulting precipitat ePGEEB2005/004811

filtered, washed with diethyl ether and dried under

vacuumto give 4-[4-(1, 1,2, 2-

tetrafl uor oet hoxy) phenoxy] pi ﬁ%rl dne as the

hydr ochloride salt (2.76 g) NVR Spectrum (DI\/ISOdG)

-1.91

ﬁltzﬂ;l Tt sobd arapghstingig dielyh oloob ek apigined ipder sppuum to give

2 b
theé ecglglggﬁllm%e soﬁg(](gsé Fheg) MR SpBufPeDMADd,) VB8 S, 3H),
1 653'7@t(lfiy|2'15 1.6644,[243)( 1.905 220%({111 tf)as. DG 20t X)) pBE3eRY(In, 2H),

3B E 5 P50k i St s byo 2 eh .08 & AnS7 3%, 2m), 7.95

(s, gﬂf-l@tﬁds ﬁgﬁms@seéa@uﬁamm djog: 4- yl) met hanesul f ony!

ori de ng)  was added to a suspensi on of
4-14- (1, 1 2,2- tetrafl uoroet hoxy)phenoxy] pi peri di ne
E 30 ) in di chl oromet hane (50 nL). The m xture was
X d at anbient tenperature for 18 hours. The

(SSPSXﬁlUﬂgrlJBER{J—[)ﬁ(peﬁf:ﬁhl%b&&hbﬁ;gpﬁéﬁ@(y jipérGdinge! at
e

reduce ressure and purif by SI ica colum

yl}@ﬂf@wﬁmﬁghﬁlﬂawdamlmnm@wlw ethyl acetate. The

N R O

g) ﬁhd&hiﬂylbrogyl&ﬁfy,‘l arhink (@1 @dﬂ_a r'hd ddhlc@dnethzdﬁr(l GGImIL) m/ats(ade:d/[fMS) 4-
t he t|tIe canpound as_a e solid (250

megky r ﬁ?‘OI(TDﬂE@)‘d@)4 @l]mgth(a{lesug‘gyyl ci_lloglge 10. [}Tg rﬁ hegpﬁctlon was
3.09-3. 20 2
s oo fmoclyi G B0 P01 350 (ar rhyy
4. 5Thdrealti¢myoltihn waks piiflettdirettH)y ysirg @Buhd chid)atogha?y eluting
wit&;?a}gre%cﬁ%@ o}é)%géf ’qugl:%@l i%%ic%él‘rorgrsn’ethlart«g ;Thg/h;nsa%ensﬁ %%‘Eagn%rcpvs:/as
tnalfaﬁedrwlmx kmat Molutnd SFs50pgahatdapspatehex yDHeR oMy iR walshed

din-1'yl'} sul fonyl)nethyl]imdazolidine-2, 4-dione To
withclieihyl@ithesf ﬁmﬁerLaI(C}:)@’rﬂdafﬂd@bV@@tlmdﬂ give Hibcnbbl@ Sccgmp@tmddpﬁ 8 8);

oSSBT 50845, 00 R B L A 48 3 o,

2HYEL DY 5~ (2a, 5&9! qumnmﬁmbs @h,'218; yLb (Mt Mﬁssgb flcmyho 7 (s, 1H);
chlorlde . éw% - e reaction was stirred at ambi ent
1 ours.

The 4-[4-(pentafluoroethoxy)phenoxy]piperidine hydrochloride used as a starting

material was prepared as follows:-

To a solution of 4-(1,1,2,2,2-pentafluoroethoxy) phenol (6.5 g), tert-butyl-4-
hydroxy-1-piperidinecarboxylate (6.3 g), triphenylphosphine (11.2 g), in dichloromethane
(400 mL) was added neat diisopropyldiazodicarboxylate (5.6 mL) drop wise over 5
minutes. The reaction was then heated to reflux for 18 hours.

The reaction solution was pre-adsorbed onto silica and purified using column
chromatography eluting with 1:4 mixture of ethyl acetate and isohexane to yield tert-butyl
4-[4-(pentafluoroethoxy)phenoxy]piperidine-1-carboxylate (3.9 g) NMR Spectrum:
(CDCl3) 1.2 (s, 9H), 1.5 (m, 2H), 1.8 (m, 2H), 3.1 (m, 2H), 3.6 (m, 2H), 4.6 (m, 1H), 7.05
(m, 2H), 7.25 (m, 2H); Mass Spectrum: M-"Bu” 354.
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The reaction solution was purified directly using

col umm chromat ography eluting with a gradient of 1 to
woaummef2as0l i n di chl oromet hane. The materi al POU/aBR@®d/004811

was triturated with a small vol unme of 50%

et hanol / di et hyl ether. The rgiultant solid washed wth

diethyl ether, filtered and dried under vacuumto give

the title conpound (0.18 g); NWR Spectrum (DvsQd® 1.0

e%t%dty%4 g? é@tﬁw%%oxy)y%g}l?w@%dmeﬁ liogl&la%% g) was

stlﬁedziﬁ Aong 2ED i81,9-disxankt (B0 mif for (Sour. e soMRBS waP RS Jveilithe
. MH 500. The

resiq]npg sphé mtgraltqgiowtg]e digdwy ytﬂjhleﬁ'ﬁ@)(yﬁa fipeseql th\ avashed with diethyl ether
(2)!31’5 %ﬁ%cﬁp)lc}/%lld q?[.fl%%grﬂaﬁ etﬁé)?ygé %Xﬂgfp%{ild%le h"‘%rsocﬁfon%é‘ 3 g white

a so
solfH—(QlQ &), MR Spmmt¢pcn3¢etlr(@mn)pm el 21833 g, 4H), 4.6.(s, 1H),
tert-butyl-4- hydroxy-1- eri di necar box Iate (6.3 9),
69@?1%ﬁbﬁ§¥ gﬁémpi Qf gi_ﬁﬁmﬁﬁiﬁﬂ ﬁane (400
nm.) was added neat diisopropyl di azodi carboxyl ate (5.6
) drop Wi se over 5 minutes. The reaction was then
Exhmplecél to reflux for 18 hours. The reaction solution

s e 5 e PhRepeshombeaont einsrisin ot nyt

nan d tert-butyl
y} %m)gxéﬁﬁgﬂnzlg?%%x%’?pcﬁgﬁ%xy] pi peri di ne-| -carboxyl a

t e [8.azohitioNvR 4G dpentatinor¢<Tety3phehoRy |piperidide hydroshione (0.17

?) '«%rEg diis%b%g&ﬁﬁﬁ% Tty &ﬂ)ﬂ%ﬁ%%o%érﬁ&é@eéﬁ@%p}[éﬁ?as(a@ded [(45)-4-

ethM 2 Bkﬁoftﬁﬂndd%bhdlaw- methanesulfon 1 chloride (0.13 g% The reaction was

@£4-(pentafluoroet g%phenoxy pi peridi ne-1-carboxyl a
stntf qtarr@@ttqmer@turerfp@b pura. OM HO i n 1, 4-di oxane (50

0 . The_sol vent renmoved th res ul ti.n
ol TE i i o R g R i ird b ucing
withradrudisied Wotsl9, diegiahyll in Qﬁd]ﬁfrofrﬁ?h@@e mh}: niRer¥dl @bthined was
pent af | uor oet hox

h
tntWLﬁdo‘{éﬁ]P 3smgh valme Q%O%/) p@gurl]ql/diy e(t% gtehrgy %@@ﬁ@@t solighwashed

w1t?xﬁ?a§'%l %lze]r ﬁ%@'&ﬂ;ﬂ %%eﬁmﬁ%gc%még’ g{r gg%tﬁ{%i;mé?\}gxdgé 17 g);
SR St (DWS03) (XD, 6.2 (5, 20, 17 (m, 26, 18 (m, 280, 20 (m,
5 o R A B 0o
(s, ZI-—I?%%SI SRcRhim: M-H 5

4-(pentaf uoroethoxy)phenoxy]plper|d|ne
hydrochl ori de (0.17

Example 7 ,
5S-methyl-5-[({4-[3,3,3-trifluoropropoxy)phenoxy]piperidin-1-

yl}sulfonyl)methyl]imidazolidine-2,4-dione

Diisopropylethylamine (0.37 mL) and (4S-methyl-2,5-dioxoimidazolidin-4-
yl)methanesulfonyl chloride (117 mg) was added to a suspension of 4-[4-(3,3,3-
trifluoropropoxy)phenoxy]piperidine hydrochloride (140 mg) in methylene chloride (20
mL). The mixture was stirred at ambient temperature for 18 hours. The reaction was
incomplete so (4S-methyl-2,5-dioxoimidazolidin-4-yl)methanesulfonyl chloride (50 mg)
was added. The mixture was stirred at ambient temperature for 4 hours. The mixture was

then concentrated at reduced pressure and purified by silica column chromatography,
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g) and diisopropylethylamne (0.19 nL) in
di chl or onet hane (100 nL) was added [ (46)-4-
werlvgleL21%6- di oxoi m dazol i di n-4-yl ] met hanesul f oPGT/GB2005/004811
chloride (0.13 g). The reaction was stirred at anbi ent
tenperature for 18 hours. The_reaction solution was
purified directly using col ufri” chr omat ogr aphy el uti ng
with a gradi ent of 1 to 5%rrethano| in
di chl or onmet hane, terlal ai ne S trltur ed
elupg itk AFRMERL ) (Uﬁé Rl rP@F&FH?rI Therifglted Hwéuct was

thegﬁﬁi’ig%&ﬁ sﬁﬁz cglu‘ﬁﬁsé?l?&n%éﬁ})gﬂl ik vﬁﬁhﬁgradfe'n{ BP(F £%00% ethyl

rre er vacuumto veé the titl e conpo

acet@e iivhepane Mv@ﬁmnmmpogmmwme 301(d1ﬁ903hﬁ)»_NMEZ Spectrum:

(Dlglgoas%l §4 mésﬁ(%;? 6%1-'167% (&l”gﬂ(%;? 87@,')99 (S,F?H?EQ 652255& (1(,1%) 3.06-

3, 1©ran H)) 373@-3(@ (md, D), 3184 @, (BD), 3.4 (d, Magss. Bractmy m35-MHHm,

1H5§~$ﬁ?6i9§|(n§ 4]HO,{749€[ &, BHB-10r71f(s.uldboMaspopseimhe MsH Fis. per

2“%18 %%%t}l/rrsgg%%t%ﬁgl 4)—@% 3%& %9 %{?pzrgﬁ%xy)gﬁenoxél]plpenﬂme was
pre(gai@dmetfdﬂydwsz 5- di oxoi mi dazol i di n-4- yl) et hanesul f onyl
chloride (117 ng) was added to a suspension of

4- [ Piisgpropzl aZPﬁhCMbabYlétﬁr(%ééi%)pV%ﬁéﬂﬂ i1 pralpignef 4-

T 13 B 7 A 2P 0
trighenylphosphéner (8 #0tg) ﬂndl‘_oh];bromﬁhaimzl (80 emI90The reaction mixture was stirred
N R ST T

resﬁmg‘?ﬁ‘ltxtdr@ NRE gﬁltlﬂé@b}t QlicdcdIRMh Shrotd® gbeBH WERt] H%%Vlﬁl h&Radient of

concentr at ed reduced pressure and pur
0 te 20Yacdhdalcetate iv hexmato gwa péry-betyld-[ ﬁgbwzy}mxa)p@emy@]perldme 1-

el TPHABEN 1 ORI D | 9108 1.7

(mCiHPqE&OHQ@@B)’ZHFB%L?M% R 3gsaienh, al), 2.2, i@@rmm 5.01
et hyl acetate in hexane to ive the title npound

(5, SN 85 6451 (ma 4EOT 3] AR5 Bt Bpectnirn SO EHCOYSH 254,
(s, 3H, 1.63-1.75 (m 2H), 1.87-1.98 (m 2H),
2.65-2.82 (m 2H), 3.06- 3.19 (m 2H), 3.30-3.41 (m

IO%Fll)allaaLu&ﬂoﬁ darbdnHJO, 753,30 %wWhiw) Wk addedlid A dolutdi)of tert-butyl 4-[4-
4. 35-4. 45 6.87-

(e oy pBonaBypipadins gﬁe@pmﬁxe((l e BB S k) Hieguixiure
wa%@f%ru %h émg p%l.rr%e%ll l}I%lrh(}/dro en )EV%CS ﬁué% %h)?n]stl}‘rscé un((ljﬁr an atmosphere of
hygrogaafoe@ lasird. Ghk elsture was filtered through celite and the filter pad washed
with ethanol. The filtrate was concentrated at reduced pressure to give tert-butyl 4-
(hydroxyphenoxy)piperidine-1-carboxylate as a brown solid (1.24 g); NMR Spectrum:
(CDCl3) 1.47 (s, 9H), 1.65-1.76 (m, 2H), 1.82-1.93 (m, 2H), 3.23-3.33 (m, 2H), 3.65-3.76
(m, 2H), 4.25-4.34 (m, 1H), 5.07 (s, 1H), 6.70-6.85 (m, 4H).

Diisopropyl azodicarboxylate (0.97 mL) was added to a solution of tert-butyl 4-

(hydroxyphenoxy)piperidine-1-carboxylate (1.2 g), 3,3,3-trifluoro-1-propanol (0.56 g) and
triphenylphosphine (1.5 g) in dichloromethane(15 mL). The reaction mixture was stirred at
ambient temperature for 18 hours and then concentrated at reduced pressure. This resulting

mixture was purified by silica column chromatography, eluting with a gradient of 0 to 15%
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Di i sopropyl azodi carboxylate (2.36 nL) was added to a

sol ution of A- (benzyl oxy)phenol (2.0 g), tert-buty\ 4
whyasosaeps peri di ne- 1- car boxyl ate (2.41 g) and PCT/GB2005/004811

tri phenyl phosphine (3.67 g) in-dichloronmethane (30

m.). The reaction mxture was stirred at anbi ent

tenperature for 18 hours and phen concentrated at

reduced pressure. This resultl ng m xture was purified

colunn chro o) phy. g

et st i B ool Byt - o Sl rhEsekine pBengryipiperidine.
1 c‘anHxX/laté’fas[ fovhReiAM (@’65/ )gﬁﬁlfggsﬁéo@ﬂuﬁ?r((?ﬂidlg 1, Qﬁ(fsbﬁ@\éo%%el 77 (m,

as a gt orane0| Spect'rum
M3 3457, S0 S212.66-(1 270, (-2 (et T3 A6 DS 76 ., 2H, 4.1 (¢

o] 5 3 B e o T s A B

‘BUh{O)-MESZ00Spect rum @ (M BuOCOHH + 284. 10% Pal | adi um
on carbon (0.75 g, 50% w) was added to a solution of
-butyl 4-[4- (benzyl oxy) phenoxy] pi peri di ne- |

BT BB GRT ) ol DBl 499 T The mixtur e

was evacu urg e ntw ce and then

tnﬂﬁdrbpleﬂoxgr)ﬁlamoﬁjﬂ]pqteﬁdﬁﬁhle cabadyldwy (F50geg). flbe ndx ot ss stirred at
mghe m Xture vvas filtered through celite and the filter

it R ] LG Tha eI ASAen GRrs celeriebaipdices
pre@% urk 84 ﬁﬁﬁra@é'd P et et‘:%lv %dtsﬁfr%d mﬁ&utes The 1besult1ng

ydr oxyphenoxy) pi peri di ne-1 -carboxyl ate as a brown
pre'&qjliatb Wis 2Udered and%ﬁ%dﬁpdet vagoum t¢ EDEIB)4-B,:13- (s, 9H),

tri%gﬁrép%)g/_)éﬁgﬁg%%peﬁ%%% a:'ljf tl%ém_y&rqg&ﬁﬁﬂe Sﬂ-li§ 8%11%)7 Nﬁ\ﬂk Spectrum:
(D}\/@Od_?ﬁl 8- 16888(%1 (ZH) 40)-2.0 cn§ QPI) ORY6- 268220(% @@f)bpwb%qm 2H),

dded to a solution of r -
3. 1@@@7 mwﬁh |4d>5;() BEDet A6l (i, JHarao&w%t(m, (411),29 @ (bs, 2H); Mass

3- t[F g@ro | - propanol (0.56 g) and
J’—?%My ﬁ phine (1.5 g) in dichl oromethane(15 ni).
The reaction mxture was stirred at anbi ent

tenperature for 18 hours and then concentrated at
d pressure. This resulting mxture was purified

sS4 1 LSOO SRR RLL. %1 e

yl}tsﬁlifeﬁylhﬂét}lbfl]1m1dazolld1ne-2 4-dione
-[4-(3,3,3-trifl uoro ropox%l)zphenoxy%plsperi di ne- . o
1 cé}%e&vp&km@@e% 1 wils 8112 aupe)) @nd (4S-rifd-Bpetiexaimidazolidin-

* }?m 2@“@@%-@?%‘9% %%ﬁél)%f%?@rﬁ togy sipehsfé of 4-14-

(3,3.3a6{1Bomprdpoxy Phnoxd] difer{dine h’Z)Id)‘QcMorﬁik-(élél(B g in ditkdpromethane

6. 78-.6. 89. 4H) ..
g e b 55 S 4 e R G ior . § DS, Thicsaption was
incoRiplet® Y8 YS-4ni142,§ JickoRnidazolidin-4-yl)methanesulfonyl chloride (50 mg) was

added. The mixture was stirred at ambient temperature for 4 hours. The mixture was then

-]

concentrated at reduced pressure and purified by silica column chromatography, eluting
with a gradient of 0 to 5% methanol in methylene chloride. The isolated product was then
purified by silica column chromatography, eluting with a gradient of 0 to 100% ethyl
acetate in hexane to give the title compound as a white solid (90 mg);NMR Spectrum:
(DMSOds) 0.78 (t, 3H), 1.60-1.65 (m, 2H), 1.65 (q, 2H), 1.88-1.98 (m, 2H), 2.66-2.81 (m,
2H), 3.06-3.16 (m, 2H), 3.30-3.40 (m, 2H), 3.33 (d, 1H), 3.49 (d, 1H), 4.15 (t, 2H), 4.36-
4.45 (m, 1H), 6.87-6.97 (m, 4H), 7.95 (s, 1H), 10.73 (s, 1H); Mass Spectrum: M-H 492.
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trifluoropropoxy)phenoxy] pi peridi ne-I|-carboxyl ate (550
nyg). The m xture was stirred at anbient tenperature
w0 o006/0042m8 Nnut es. The m xture was then concent reCEGBa105/004811
reduced pressure and triturated with diethyl ether and
stirred for 10 m nutes. The rgsulting precipitate was
filtered and dried under vactumto give 4-[4-(3, 3, 3-
trifl uoropropoxy)phenoxy] pi peridine as the
hydrochl oride salt (286 ng); NWR Spectrum: (DVSQd 6)
Exampled g8 (m 2H), 2.01-2.12 (m 2H), 2.66-2.82 (m

(5§1E%am&h9175 ﬁ({& 24{(2“2 ﬁﬁletr%ﬂ%ﬁoé@éx@ﬁheﬁﬁ%ﬂ-pgpeéidi%%g
leH}phdﬂHBmeﬂg&hhndlmollde%-ﬂﬁme Exanple 8 o
T gy 2t e e R B RS B E) bas

adBbd &OP§MRGnRI MY (anh pes £ Qetﬁﬁu&‘epro%o%?) x# ﬁlﬂgendlne hydrocloride

(4S-et hyl -2, 5- di oxoi m dazol i di h- anesul f ony

(0&RIDin d@hlpnozmethgle 6532) mﬁdrl)etmahemad (ﬂer’ mlbatairrmem éeTgpayature.

AT ER R S T .

chi’ﬂﬂiitbig@ NPGs Sl N30 8mads twdyteeﬁh KWRRBRhghYEBHAOWIHRE 0-10%
T P

hours. The reaction was inconplete so
m@h@l(étah@/ flichlogor¢thas. Miieldedad scxihudrpmdlwt ywisthwaedu¢d wrdel vacuum at

soRfris wiste ot Alle Faap i B2 SR et MRRGILE B 160,80

(s Cm)ce%f(ﬁt gd) at6 (ttsclwgeﬂs @heﬁ%yme ?Hdlmuﬁ Isf edny 3 (m, 3H), 3.1

ITca col um c hr omat ogr aphy i'ng W th a dradient
(nnszD 1.9 (892 el Hamol| 2H)n | aé(mflénmﬁﬁpggm MfHe 495.89

i sol ated product was then purified by silica colunn

N W W

matemblivia ps&latedl £s30116®3 :-NMR Spectrum : (DVSCd 6) 0. 78
(t, 3H), 1.60-1.65 (m 2H) 165(q, 2H) , 188198

2 é3 §0Te§raj]@c2)r@gf60p§p§11(256% weg adqiqq) t_03;§:lllg@3ngn1@n of Fﬁdlum_l hydride (1.08 g)

in ?gy etlﬁgg (:50 %1653% OO? Lﬂl%eééﬂ arkg% Stn‘% étg r? us%heﬁ@ 'Q;ﬂd_%r 15 ntRutes.

P%ﬂﬁor&a&abtﬂhmsﬂphonyl fluoride (12.08 g) was slowly added Stirred at reflux for 3
58) ﬁe{%%ﬁ%ﬂ& §1§er}cg1§d xgv th %I % %}gtreatctre w1t i et}?eer t(\)zsplge):( yf)hp h
coﬁiﬂnﬁéd@iﬁladt?% Ay hdHE SR e tBE bdndt deicQ BSer I\I/IT%S(R4’ ﬁltered aﬁld
[ (4S) - 4- net hyl - 2, 5-di oxoi m dazol i di n-4-yl] anesul
evepgrhted o give @€.,3,8- tdtﬁﬁltg))opmasfl 1,1,2,2,3,3,4,4,4-nonafluorobutane 1—

sulphonate as an oil. Yield 5.47 g. NMR Spectrum: (CDCl3) 8 5.9 (tt, 1H), 4.75 (t, 2H).

2,2,3,3-tetrafluoropropyl-1,1,2,2,3,3,4,4,4-nonafluorobutane —1-sulphonate (4.84 g) was
dissolved in acetone (50 ml). Tert-butyl 4-(4-hydroxyphenoxy)piperidine-1-carboxylate
(1.71 g) and potassium carbonate (2.42 g) were added and stirred at ambient temperature
for 16 hours. Filtered off the insoluble material and evaporated the filtrate to dryness to
yield an oil. Purified by column chromatography using 0-25% ethyl acetate/iso-hexane as
eluent. Yielded tert-butyl-4-[4-(2,2,3,3-tetrafluoropropoxy)phenoxy]piperidine-1-
carboxylate, 2.66 g as an oil. NMR Spectrum: (CDCI3) § 6.85 (m, 4H), 6.0 (it, 1H), 4.6
(m, 2H), 4.26 (m, 1H), 3.7 (m, 2H), 3.3 (m, 2H), 1.85 (m, 2H), 1.7 (m, 2H), 1.45 (s, 9H).
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added to a solution of 4-

{4-(2, 2, 3,3-tetrafl uoropropoxy) phenoxy] -piperidine
whasoe208 | de (0.69 g) in dichloronmethane (25 PdY/GBRES/004811

triethylamne (1.7 m) at anmbient tenperature. Stirred

for 16 hours and evapor at edrm@ dryness. The residue

was purified by colum chro ography (using | 230nm as

the detecting wavel ength) eluting with a 0-10%

Tl s i o U OB Ao BB BingT P OB (16 ) was
dlstsbltvla@ it P m&ﬂiﬂe (15 2f) - 41\%'&4(@1%@?&;&1%11@ @@%? \Iyl)gs Q(Qlea Stirred

at anbleQH)empqramrg iﬁq,r 1|6|-11)ou1‘s3 "Hne(r@acﬂoﬂ)rmx@r@w@mv@ﬁ)a,tedgo Ilryness to
y%@é \&%nl_pe so%ﬂ HTﬁeg%hég&rzl%t tura&%l%lé)cher 1sg1gte$1 ahd %rl_llzzd un'\é?:r Vacuum at

ctrum

509C { ¥id|@ed24-34-32,2 813 %ﬁhﬂ@dir@pfo@b@%ﬁ@idﬁy}))p)‘ﬂeri@lhr[éﬂfyﬁfﬂcﬁl%nde asa
h drochl oride used as starting nateri al Gﬂpre par ed

1135 £ obIMR Spertrang (BM¥Pda f19%bbaptbpafdm, @b g6 yfit, Was, 4.52

A N T S
M-St 30ed at OOC for 15 mi nutes.

Per fl uor o- 1- but anesul phonyl fluoride (12.08 g) was
slowy added. Stirred at reflux for 3 hours, cooled

Eﬂ%}%l‘g%ef ully quenched with H2O. Extracted with ether,

The conbi ned extracts were washed with

(59)3-attt-Sel ({1-[4A@, 2,318 itetaflveropiyssay) pHenbok g pihe idth-1-
evap

or a gi
yl}ﬁ“l?hgnés't"@fl’ryé]ﬂ“!ﬂﬂzebﬂ'é‘ﬁﬁ 4diquep 2 3 3 4, 4, 4- nonaf | uor o

Sp algou n‘ﬂrocé&gggbotﬂ?f (%s@ﬁbe‘ri'irln gk&n%gb%a%}g f? fo ﬂﬁ@yg‘utle

coRpayiRl, 3s1ngl[f4éﬁ-l4tmil}df5?r bﬁ;dxoimllda&hﬁum 31]meﬂ1aﬁ§mﬂp1@hyhﬂﬂmde, on
he?%g%l%nrﬁ%ﬁllle Sty ﬁ{]ﬁ e Bpeum P inds 838 s s (s MEe s 5278 11,
n e 0 t L:A1-: Q)
pﬁ?g(gz(%% a?)gonét e (%Qﬁlg H%I)- %‘%{ ’ g%%ﬂ?d?gé’c?}ﬁ 3:9m, 2H),
1.9, 2t 1.66 (andbilp0t8 t(e AHRMbssrSpetiouml 81EDGEG. Fil tered

off the insoluble material and evaporated the filtrate
to dryness to yield an oil. Purified by colum

Exafiipdé®t ogr aphy using 0-25% et hyl acetate/ 'so-hexane
as efuent. Yielded r

(SS)lfﬁmwthsd-ﬁ Hi¢- |24 @,333,3-qtenwﬂmommlom)pwweﬂs Pipdrigipdr i
t n oil. NWR ectrum:
BRI Brpfalf STl ° | M SPEE AT
(4s)a€métﬁy1 :le) BDdlox%uﬁlcf(aﬁd)hcﬁtbmrylﬁn@{hz(ﬂ%ulgﬁanyl EniBRdé (0.188H) was
S
add%idpw solption-of A- Y4-@2,2.313e3-petthilinrenreppoinenheyioxyrptipeer i

R SO ) (2 L g et i

tenperatuses Stidedifor $6 hougdnatevayritedio dremaRer The f&ldfu@ kvad Purified by
hours. The reaction m xture was evaporated to dryness
prgpdPLC (using A230nm as the detecting wavelength) eluting with 0-95% acetonitrile,

H,0,+ 0.2% trifluoroacetic acid. Yielded a solid product, which was dried under vacuum
at 50°C to give the title compound (0.076 g). NMR: (DMSOds) 6 10.7 (s, 1H), 8.0 (s,
1H), 7.0 (m, 4H), 4.75 (t, 2H), 4.45 (m, 1H), 3.5 (d, 1H), 3.3 (m, 3H), 3.1 (m, 2H), 1.95
(m, 2H), 1.7 (m, 2H), 1.35 (s, 3H). Mass Spectrum: M-H~ 513.
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yield a white solid. The solid was triturated wth

ether, isolated and dried under vacuum at 500C
woe@btet18l- { 4- (2, 2, 3, 3-tetraf | uor opr opoxy) phenp&y{:B2005/004811

- pi peridine hydrochloride as a solid 1.38 g NWR

Spectrum: (DMSQd 6) d 9.0 (Rg, IH), 7.0 (m 4H), 6.65

(tt, IH, 4.52 (m 2H), 4.4'?% , 3.2 (m 2H), 3.05

(m 2H), 2.1 (m2H), 1.8 (m 2H). Mss Spectrum MrH+

Th dei LR g rgtatieprrpopqypbenypinsridina P hIspise e
staﬁﬁ?gy&xa@hﬂ%és%ébalréd ds follows :-

I"phonyl ) met hyl ] i m dazol i di ne- 2, 4-di one An anal ogous

2 Zp?z bée}mmélumprdmnolo(éébg)u aschdiled @mp@s@n\ﬁé@@s@mmde (1.08

) FRAGAE D 3 OLRER Sl R Hiprmhsrea Syt G s 7 e
Peffitlor &l tatangglplnyl flﬁoﬁcﬂd”(ﬂ2 98 @b Qas Mloedlﬁ ad&ﬁ Slg‘recNM?eﬂux for 3
Spectrum ( Qd6) d 10. 8(s 7.95 (s, IH), .6.95

hoysgy coplgd ang carefilfy qqqthedgpvéh Hp@ ractgd wltp,ﬁher,mvaeg The

CO‘%’gmeh %{t’racgsxg l%t asﬁEﬁ Wltﬁh pec reudrrnl]ed%l %f%&’&%\eﬁ%?%nd
evdpbre(tEdB)cr DvaBRIBy3, B@eh(aﬂéel[oﬂro@?]. 212,83 .3;4,4,4-nonafluorobutane-1-
A R LR LIE ) = o)

2 4SSO S T ) AP o

d1s461{/éd (rQacEt,oﬁe 873mpye tead-butlr - bmwy})pﬂlbmqapﬂ)emmp@ﬂ todibosylate
@ #dr ochl ori de

fpd pofassivan %@bq@tﬁz%é ]gg)d\%q?fg:a qlﬁd tg}?{%@ gtfﬁnég%nt tempergture for
16%tol11rsr %iltécr&f ofFfhd ?ﬁ gbl%'?ﬁjat@r}’a@gﬁc{ @Ja‘fn?ratté?i HE ¥RLsS to ci?ﬁess to yield

resi due was puri y prep usi ng 1230nm a
anodt dorifindbyweslaiemprdrhate praphyngsing 0200 &b9%bacteteGrno-hexdne as

H2O, 4. 0. 2% t Yi el d lid ...

el ieRted - A ek et perd oA PRty ipgidiie-1-
t d .

cm%Bﬁylﬁtﬁﬁbgl g%@ﬁgf&ﬂ NMRC}SYD%ct(Q%n E@BCH),?B%_ W (n?hgéﬁ :?'.@ ZE%Zuz;H),s.z

(mf 231),12-8 (m, 21D, {8, (d, BH), B2 m( 2H), B (s, BIL (m 2H), 1.95

(m 2H), 1.7 (m 2H), 1.35 (s, 3H). Mass Spectrum MH
513. The

Teﬂrﬁﬁyﬁﬂ@(& 333 ﬁ&ﬁ&ﬁdwﬁs}b}?@’yﬂmﬁwﬂﬁ@@ﬁ&mé 1Ddaﬂ?d>dy11dt@e) 81 g)

y drochlori e USG as star ng nat eri al was prepare
wagglissolvedinsAM-HQ], 12, 134-8icZape(i afl) wes efdeadp Sinptd {t3ntbient temperature
for {6 hc%lcrisd. eﬂletr%ac%io%unsl&%?rg 'wag e\(?a]:po?a eci torary%{edsg Itod}(l_:‘lel{i a \gﬁite solid. The

solid was triturated with ether, isolated and dried under vacuum at 50°C. Yielded 4-{4-

(2,2,3,3,3-pentafluoropropoxy)phenoxy]-piperidine hydrochloride as a solid 0.76 g.
NMR Spectrum  (DMSOdg) 8 9.0 (br, 1H), 7.0 (m, 4H), 4.7 (m, 2H), 4.5 (m, 1H), 3.2 (m,
2H), 3.0 (m, 2H), 2.05 (m, 2H), 1.8 (m, 2H). Mass Spectrum M+H" 326

Example 12
(5S5)-5-ethyl-5-[({4-[4-(2,2,3,3,3-pentafluoropropoxy)phenoxy]-piperidin-1-
yl}sulphonyl)methyl]imidazolidine-2,4-dione.

An analogous procedure to that described in example 11 was used to make the title
compound, using [(4S)-4-ethyl-2,5-dioxoimidazolidin-4-ylJmethanesulphonyl chloride, on
the same scale. Yield 0.85 g. NMR Spectrum (DMSOdg) 8 10.8(s, 1H), 7.95 (s, 1H), 6.95




g) in dry ether (50 m) at OOC under an argon

at nosphere. Stirred at O0C for 15 m nutes.
w@e00bei®- 1- but anesul phonyl fluoride (12. 08 ghCTHES2005/004811

slowy added. Stirred at reflux for 3 hours, cool ed

and carefully quenched with O Extracted with ether,

tw ce. The conbi ned extracts™were washed with

sat ur at ed brine dri ed over NbSCﬂ filtered and

evaporated to give 2 pent af | uor qpr o

(g 4B} % 5L 3, 4 @nn%wm@re ST SRG0 St SRORAREab ! G 21, 19
04 Y/ - (CDA3) d 4.9 (m 2H)

On2?ﬁ3 16§ﬁé14%? N%@propyl-l,I,2,2,3,3,4,4,4-nonaf|uo
r obut ane- I-sulphonate (6.7 g) was dissolved in acetone
(75 m). Tert-bxityl
4- (4- hydr oxyphenoxy) pi peri di ne-| -carboxyl ate (2.34 g)
and potassium carbonate (3.31 g) were added Stirred at
anbi ent tenperature for 16 hours. Filtered off the
i nsoluble material and evaporated the filtrate to
dryness to yield an oil. Purified by colum
chr omat ogr aphy usi ng 0-20% et hyl acet at e/ zso- hexane as
el uent. Yiel ded
-butyl -4-[4-(2, 2, 3, 3, 3- pent af | uor opr opoxy) phenoxy] pi pe
ridi ne-1carboxylate, 0.81 g as an oil. NVR Spectrum
(CbA'3) d 6.35 (m 4H), 3.8 (m 3H), 3.2 (m 2H), 2.8
(m 2H), 1.3 (m 2H), 1.2 (m 2H), 0.9 (s, 9H). T7er
-butyl-4-[4-(2,2,3
, 3, 3- pent af | uor opr opoxy) phenoxy] pi peri di ne-
1-carboxylate (0.81 g) was dissolved in 4MHC in
1, 4-di oxane (10 m ) was added. Stirred at ambient
tenperature for 16 hours. The reaction m xture was
evaporated to dryness to yield a white solid. The
solid was triturated with ether, isolated and dried
under vacuum at 500C. Yiel ded 4-{4-

(2,2,3, 3, 3-pent af | uor opr opoxy) phenoxy] - pi peri di ne
hydrochl oride as a solid 0.76 g. NVR Spectrum ( DVsQd
6) d 9.0 (br, IH, 7.0 (m 4H, 4.7 (m 2H), 4.5 (m
IH, 33.2 (m 2H), 3.0 (m 2H), 2.05 (m 2H), 1.8 (m
2H). Mass Spectrum MrHt+ 326 Exanple 12

(5S)-5-ethyl -5-1({4-[4-(2,2,3,3

3- pent af | uor opr opoxy) phenoxy] - pi peri di n-1yl}

sul phonyl ) met hyl ] i m dazol i di ne- 2, 4-di one. An anal ogous
procedure to that described in exanple 11 was used to
make the title conpound, using

[ (4S)-4-ethyl-2,5-di oxoi m dazol i di n-4-yl] met hanesul pho
nyl chloride, on the sane scale. Yield 0.85 g. NWR
Spectrum (DMSQd 6) d 10.8(s, IH), 7.95 (s, IH),

6.95(m 4H), 6.7 (tt, IH, 4.5 (m 2H, 4.4 (m I|IH),
3.5(d, IH, 3.3 (m 3H, 3.1 (m 2H, 1.9
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(m 2H), 1.65 (m 4H), 0.8 (t, 3H).CLAI M5 Wat we
claimis: 1. A conpound of the Fornmula (1) wherein Rl

w0 2008/062181C) al kyl and is substituted by two orPEDG8B2005/004811
fluorine groups; and Ris nethyl or ethyl; or a
pharmaceutically acceptable §ﬁLt thereof. 2. A
conpound of the Formula (1) das clained in claim1l
wherein R1L is ethyl, propyl or butyl and is

CQS ituted by two or nore fluorine groups. 3. A
und of the Formula (I) as clainmed in claim1 or

wehiaideigzimierein RL is ethyl, propyl or butyl and is
substituted by two to six fluorine groups. 4. A
compound of the Forrmula (1) as clainmed in clains 1 to
3 wher ej i - i,y CF2HCF2-, CF3CF2-,

L cr3 @59&@33?%(1& CF3CF2CH2-. 5. A conpound
of the Formula (1) as claimed in clainms 1 to 4
selected from5S)-5-nmethyl-5-[({4- b4-(2, 2,2-tri
f 1 uor oet hoxy) phenoxy| pi i o R?

pi peri =\ | T] H
yl Ysul f ongd Y ww Cdi néy2g4-thigneN_ (5
S)-5-ethyl -5-T ({&[44 (2,2, 2\t rifl udroet Hoxy) oxy] pi
peridin-l1yl} sul fonyl)nmethylJim dafbli dj , 4-di one;
H

5S-nmet hyl -5-[( {4-[4- (I 0

, 1,2, 2-tetrafl uoroet hoxy) phenoxy] pi peri di nyl } @
wigddifonyl ) met hyl ] i mi dazol i di ne- 2, 4-di one;

158— ethyl -5-[({4-[4-(1,1,2,2-tetrafl uoroet hoxy) phenoxy]
Rk pé2-#talyyllandus subsiytvjedetyttyiolor mate Zlubiiek greups; 4ndi one;

A.5>S).- 5- met hyl - 5-[ ({4-[ 4- (pent af | uor oet hoxy) phenoxy] pi
Rp‘éﬂeﬁ}}’?f’wt}‘ﬂ\éu| f onyl ) met hyl ] i ni dazol i di ne- 2, 4- di one;
or@pbhrmazegfidilly-aecdptat{dsalt4héeent af |

uor oet hoxy) phenoxy] pi peri din-| -

yl }sul fonyl ) net hyl ] i m dazol i di ne- 2, 4-di one;

2 5SS shit M SR T SRRS 3 Pl o

butyl and is substituted by two or more fluorine groups.

3. A compound of the Formula (I) as claimed in claim 1 or claim 2 wherein R! is ethyl,

propyl or butyl and is substituted by two to six fluorine groups.

4. A compound of the Formula (I) as claimed in claims 1 to 3 wherein R' is

CF3CH2-, CFZHCF2-, CF3CF2-, CF3CH2CH2-, CF2ZHCF2CH2- or CF3CF2CH2-.

5. A compound of the Formula (I) as claimed in claims 1 to 4 selected from
58)-5-methyl-5-[({4-[4-(2,2,2-trifluoroethoxy)phenoxy]|piperidin-1-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
(58)-5-ethyl-5-[({4-[4-(2,2,2-trifluoroethoxy)phenoxy]|piperidin-1-
yl}sulfonyl)methylJimidazolidine-2,4-dione;
5S-methyl-5-[({4-[4-(1,1,2,2-tetrafluoroethoxy)phenoxy]piperidin-
yl}sulfonylymethyl]imidazolidine-2,4-dione;
5S-ethyl-5-[({4-[4-(1,1,2,2-tetrafluoroethoxy)phenoxy]piperidin-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
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5S-ethyl -5-[({4~[3, 3, 3-trifl uoropropoxy)phenoxy] pi peri
din-lyl} sul fonyl)nethyl]imdazolidine-2,4-dione;

w@ z@poernenyl -5-[ ({4-[4-(2, 2, 3, 3-tetrafl uor opr BCT/GB2005/004811
roxy)rhenoxy]- piperidin- 1-yl}
sulphonyl)nethyl]|n1da zol i di ng- 2, 4- di one;
(5S)-5-ethyl-5-[({4-[4-(2, 2, tetrafluoropropoxy)phe

noxy] - piperidin- 1-yl} sulphonyl)nEthyI]

R L e B ———
yIPRNOATHHAn OR AR LRRCN X P per Fdin- 1-y1}

| phonyl ) met hyl i m dazol i di ne- 2, 4- di one; and

(5'5155)335’4@* b Msiqteflupretx Ppl®x Shestidad-l uor opr opoxy) p

- d
ylgﬁﬁ%ﬁ%%Ftﬁwgﬁf?ﬁlqlﬁrﬁg%ﬁo&ehe 2, 4-di one. 6. A process
s5& m@tﬂyhs PUEBE, R Bibrepro )@}ﬁ)ﬁﬂéﬁﬁﬂﬂpﬁferﬁdhﬁlfor mula (1)

as alned In any one of clains to 5, or a

Ylkﬁ@éfpﬁﬁlé@@h}’]&@ﬂlﬂgﬂoé\@@@p% 4idicmesal t ther eof , \é\l_hl ch .
A L B SPGB EE ¢ e Formul o

ylIdulfohyl@rh&th{/ll]ﬂrxllﬁiaz’lolﬂ‘rw-liﬂﬂldﬁe‘and R are as defined in
d wherein any functional group is protected

(55}51%%@)@35&@(&4 [%nﬁ%tz(?’la%t féﬂWPPFQPQWP PU9ELt i ng gr oups;

%%girlﬁg e tﬁ}él;ﬁmln pt a dglglzt‘l'?lon&’ phar maceuti cal
(SS)aﬁmdsylﬁr (){4 pb(‘ﬂpz Bﬁktﬂ’gaﬁhm‘mﬁl})@pl@ﬁ’lofﬂlﬁ mula (1), or a
It th f, I d
Pttty ORGP B DG e SeddtIoat | on wi th &
{ Nt
(59j19rlﬂaﬁﬁtstt(@@l[h 3(2 Q%ﬁaﬁg %?{aﬁlg?%upi’%@?ﬂphgfrﬁxg?n or

pl]pﬂmhlmﬂesélwlp&lahylyrna‘dwépmdbi@ldmkl 4dhmreeaid as cl ai med

5 f t . 9. Us
oSPsIE Rl G Rro nSpE et car 4
pipsReRl aB) smp%l@hyl)ﬁle@lrngﬁbdamldﬁieaz M®Ebrien any one of

claims 1to 5 in thée manufacture of a medi canent for
use in the treatnent of a d| sease conditi on nedi at ed

ggn%g gnro eS¢ n;F ﬁle p%l J(tr({ﬁ 1@1%8}?%(? ?rt;tglg%? ? KI\} ng ‘tzfxlauor}tle(fjl in any
ongdetepiimbl Go S, airta ﬁHﬁﬁﬁmﬁtwaal? acceptable salt thereof, which comprises the
reaction of a phenoxy piperidine of the Formula (II) with a sulfonyl chloride of the

Formula (III)

R1—O—®—O@NH + (Ij/i /\r—O

(ID (1D

wherein R' and R? are as defined in claim 1 and wherein any functional group is protected

CD:O

if necessary, and
(i) removing any protecting groups; and

(i1) optionally forming a pharmaceutically-acceptable salt.
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claimed in any one of clainms 1 to 5 in the manufacture

of a nedicanent for use in the treatnent of a disease
w@oovdioed2081 nmedi at ed by col | agenase 3. 11. Use PET/@B2005/004811

conmpound of Forrmula (I) or a pharmaceutically

acceptabl e salt thereof as clgined in any one of

clains 1 to 5 in the manufacture of a nedi canent for

use in the treatnent of osteoarthritis. 12. A nethod

of ,t i.n | |.oRr i.n j.at e ' e
7. cofu EroRt e e SRR SR lAnE  ERRL AU o 0 BB e
phirhecaptdally @addpyabef dattchdrvef, andlbinied afi agy 600P0Achsdfto 5 in
Formula (I) or a pharmaceutically acceptable salt
assopiafian Vitis? phagmasyticalyasgenishle adiuvank diyent qrpagier1 3. A
nmet hod of treating rheumatoid arthritis or
osteoarthritis which conprises admnistering to a
8. patA emhpaunidhd Fapeult (D af b phafhiseiticaly acmeptibleodaltahereof, as claimed

. conpou af For a (1) .or a pharmaceutically
ln%y%%l@WHéngjPrﬁ%l%FW?@’d in any one of clains 1
to 5

9.  Use of a compound of Formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 5 in the manufacture of a medicament for use in the

treatment of a disease condition mediated by one or more metalloproteinase enzymes.

10. Use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 5 in the manufacture of a medicament for use in the

treatment of a disease condition mediated by collagenase 3.

11.  Use of a compound of Formula (I) or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1 to 5 in the manufacture of a medicament for use in the

treatment of osteoarthritis.

12. A method of treating a metalloproteinase mediated disease condition which
comprises administering to a patient a therapeutically effective amount of a compound of
Formula (I) or a pharmaceutically acceptable salt thereof as claimed in any one of claims 1

to 5.

13. A method of treating rheumatoid arthritis or osteoarthritis which comprises
administering to a patient a therapeutically effective amount of a compound of Formula (I)

or a pharmaceutically acceptable thereof as claimed in any one of claims 1 to 5.



