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WD 2006/ 064218 PCT/ GB2005/ 004811 HYDANTO N
DERI VATI VES USEFUL AS METALLOPROTEI NASE | NHI Bl TORS The
present invention relates to certain hydantoin
WQéﬂQ%ﬂzlﬁes useful in the inhibition of PCT/GB2005/004811
met al | opr ot ei nases, processes for their preparation,
phar maceuti cal conpositions 5 containing them and
their use in therapy. The conpounds of this invention
are inhibitors of one or nore netall oproteinase
oBfEh AL LAY BLEHAARE SRk B i PRRG A Hiika Blors
protei nases (enzymes) whose known numbers in recent
years have increased dramatically. Based on structural
and functional 10 considerations these enzynes have
Tlde@menﬂ ins@itionadaien toocdrmm hydastoam dersiativ esnisefig $n the inhibition of

ribed in N. M Hpo 1994 FEBS Letters 354:.1-6
B s, mbbssPeuIBr AE A ERRBaLon, WA BE R CREBPYPR
coﬁﬁ%ﬂlg’th@fn gﬁ&ﬂi(ef'&l\}g@ﬁpdhgﬂgyotel nases (MW) such as the

ol  agenases MW13, MWP18), the
gel atinases (MWP2, MW9), the stronelysins (ML1AP3,

MVP10, I the.matri.l.ysins (MW7, MVP2 .
TP PP B s B B B g 1S & oA Protpipgse cnzymes.
MERIGYraRthabosRe a eMﬁHﬁly(det@i,na gm%ﬁl@ose known numbers in

MWPL7, MVP24, MWP25), and others MVP21, MVP22,
reqeniResEy kave inwpeed drampsicali\Based 0§|S§'ﬂ¢$tﬂé’g1; aichfungtional
i
dekdided ni-\NANS Hobpd? (bRl EEBSEL etin Bledd Exﬁrﬁpﬁ:@ bf wetalloproteinases
o such as TNF converting. enzyne (ADAM 17 and 18 known

neledenbpmmatyixia fandy af wg prmataHaRrsicr a8kh as the collagenases

(%W ngMﬁas tl\'?l%lﬁlr;l(é e FQ@%%@Q{] ?Ulgﬁvﬂ; zy nely{sgéﬁdysms

(MBIER, M/ Hilr0o BAVIP B ethe rmtnb,ems i(NOVIPT, (MkﬁPdé} endi#idR)astasgen@IMP12),

en@&%m{fﬁhﬁﬂ%?r ot ej ase§ Yiﬁéﬁ’{ﬁgﬂéﬁ@ @&&ﬂéwls MMPL,

mm frdthets (/RS MNP, NIRIFI2S RAVIPIR/D,

YaMEE,
beli eved to be inportant in a plethora of

MMIYS);dho §iDaVs ¢ disiatagrinps w@ébp@tqmp, dlsp/otoyeas ieprolysin or
d‘f‘]ﬂﬁrﬁﬁe' l :ﬁggﬁ Eﬂg{{]‘l}y&‘g’fﬁ%gb V el gg ﬁﬂ‘a’h PH?REIS with secretase

andTBRSdda P4t Q Tty sild & TISF b@s@&l IAMLY7)0nd Teknown
nmet al | opr ot el nases to cl eave br oa range of matrix

ARRADEEY et @@n@g@n agectellsprolgivase th{f-‘rﬂéh(@wd}@dﬁd&ﬁ@g the aggrecanascs
e t
A S A S W B S 00 S So BMRL SHOF ot
prboe@émgpfmémasmpm’)g ahd otHel meeliopioteisasessich aashd ¢naoiielin
necrosis factor (TNF); and the post transl nal
copyesting FymmRe 13rily ed thiangirtenieerivRGNE SRZYBRS 3@@%@ al 'y
WO 2006/ 064218 PCT/ GB2005/ 004811

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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-2 inportant nenbrane proteins, such as the | ow
affinity I1gE receptor CD23 (for a nore conplete |ist
see N. M Hooper et al., (1997) Bi ochem J.
W8290608421879) . Met al | opr ot ei nases have been aBS&EBAPEPO4811
wi th many di sease conditions. Inhibition of the
activity of one or nore netalj.oproteinases may well be
of benefit in these disease 5 conditions, for exanple:
various inflammatory and allergic di seases such as,
B ab Al pBletiey R dhe o HERH 1LY rcpARUPED forp more
cotripdete dsissee OF. MitHspenet alt, (E297) Beshanifa3d1ly265-2TAmat or y
bowel disease, ulcerative colitis and gastritis), ..
Ml beRir B s SpASReHEd Setsd G drniians Fibition of the
acﬁﬁ%ﬁ@one‘iﬁ‘ﬁﬁﬁ% &ﬂétﬁﬂo@rét@in&éé&% wdlBEASH RAE S i these disease
I nvasi on; in disease associ atéd where degradati on
cooditishs, ifpsexayplc esiicusahflamnmakdy ext alkecgk Idideages wedhrasxinflammation

uch. ost.egarthritis; Jin.bone resaorptjve di.sease ..
of g L Pouangprmereid uthrtipdensrEnfs Bubdy) fifiRetion of the
pabtr G- BRE8HaPE D fdspé @il 1yinFlamAREd Y BBtvcediSlass N@SatHve cbiigs and
enhanced coll'agen renodelling associated with
gagliigis infiammetidnordhe sitin tespecisley gaotiatis, ezqyen, idethatitis); i jumour
G RUPSElLERGE ERre FERE AL BB Bustios st o
exBAGSlOTRSdtEX s@hchs defetBMthrivey) bR adsofiftivedeivred (st dsRteoporosis
di seases of the central and 15 peripheral nervous
and\Pageinsdiseasel ingdisepses asprcaated Wit aereant angiogaiepisythe enhanced
' - : 1 ul.ar: ' ' r i .
co i foa @i B6liatte i ERbHES pbRIBAR) LlPRCTARAY Friblontitis),
cotdabulosiatbe s sjonarfdhe kimniost-epesdlive cbndigopusneingrcoglonic
di seases, COPD.. A nunber, of netall oproteina
ampasiArgFie b derpalsweit heglin B8 dieatss Oig*w&swﬁ%smd
a i d « t C . .
pefEeraP PN St Sl e AR AL S ObeiBE HIARmEr S disease ptracellular
mdthie rpmedehihg bbeesvet] an sardewesalis doeases sich asaestelosis snodf
conmpounds that. are inhibitors of et al | ei nases
AUBETECS o0 B FPRGI R TSHERLEROTaRY SSHEE L P
col | agenase 3 (al so known as MW-13). The conpounds

of this invention have superior. potency and/or
A phabenebketaionrotepraspinhititoss arg kngui;| differsabdaseg ¢ compegyds may

ha\gg %{}fg%élﬁtl(ﬁ%%poﬁqgl%y% g]e%&t?v% ll'fg{l)l{bgﬁEl%/g ?a%g)iél%%%taflﬂ)&%teinases.
T gt if¥enBtsl208 izabvdebe hew klas@Horthboudds/ ot ard mhftdlors of
PCR- RNA anal ysis of RNAs froma w de range of tissues

mptalpprateinhsetad areof pabeHarsigtesest i iuhhésngégﬂag@m%(a%@slmown as

ol earaics iaga
R A e SR SR i T

pHabaeekimeticlpryRftiesovary, uterus, prostate or parotid
gland or in breast cancer cell lines (T47-D, MCF-7 and
ZR75-1) .

Collagenase 3 (MIMP13) was initially cloned from a cDNA library derived from a breast
tumour [J. M. P. Freije ef al. (1994) Journal of Biclogical 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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Subsequent to this observation coll agenase 3 (MW13)
- has been detected in transfornmed WO 2006/ 064218
PCT/ GB2005/ 004811 -3 epidernmal keratinocytes %N
WOMMKLYA et at, (1997) Cell Gowh Differ. PCT/GB2005/004811
8(2):243-250], squanous cell carcinomas [N Johansson
et at., (1997) Am J. Pathol .315](2):499-5081 and
epi dermal tunours [K Airola et al ., (1997) J. Invest.
Dermatol . 109(2):225-231]. These results are

PG 1 DR 9L RERRY SR v 050 iy s

sqﬂhﬁo@ﬁeﬂl&ﬁﬁhﬂoﬁﬁa’ar[NﬁMHanlxsod@g&aC(MQDD\rﬁnﬁ Pattlol. 7 my #99-508] and
i nteraction associated with netastasis espe

SpElsEBRhERONE [Kn{drola e ahs BT ) b aRiesth DeP@%‘PbH@Q)iaZgﬂm These

N

ce[l\VARIL By bk dwslved i the dxtratdibldr nratdy éegrmdanoil&nwtﬁbmatnx

. connective, ti ssyes For. i nsta ce, consi . stent .wit

mieHcHigy assqeliated V‘(ITL\f)I\Pi@ﬁta%‘ﬁ FEeFigtpas %‘i?@’é"efi i mvw%'awasf cancer
f [P. G

leﬁlfscflgﬁﬁ ofilibRnt @ﬁ?{legfgi éﬂ&vgﬁ&iﬁ Sk cafcﬁld\%%ﬂr%!ib

et "a
97(3):761-768; V. Knauper et aI , (1996) The

Bi och | | .271:.1544-
ReEFRUPSy N oh b el ise S QY] DS P e 1 o fgrover of
otidricOBAEtive BSubd. Cdr iRftaiRdcsikkRlet wih "cSlEg‘éﬁhsje' WI{/IM] 3) substrate
St ahl e- Backdahl ‘et at, (1997) Lab. Invest.

spegfislty udrprefegencaforXisgradienipetl catlageniBoG) I\/m@hell @y, (1996) J.

BB PR B SERMAEEA t e R se
1 56@]9 ’%@Dlaggbn B'BG(IM%E?E hzi.sﬁieglg ?Qp o'if:ij;f’ %06%1'\;%% tq1é &.ﬁrﬁng@imnary

OSéltﬁbaﬂlon and(Siglgtﬁ} rempadetling &1 dgl @‘341(@%)9%*’ Mpst

j?#a’% 1”78’(52%?\1 ?@%gﬁé}? éj .gf?%@n eﬂ?%&;] p@@ OSIr( f}g&r@c@ﬁ,rihﬁegtﬁlctwe joint

disagek)sudl ds ﬁl&ﬁilatoﬁhﬂd&wmﬁﬂnﬁls@ TWdidcl3d: diafl 986D Rheumatol.
2350 SR o BhIcheb At 40 (AL o bt 2GR b Gy e o,

(19§"f ) @t‘iﬁﬁ? QWMP%? %%j@'] \1’%151 dﬁéhﬁ% Zlgeg E@égué Iook@dlﬁé’oﬁﬁlp

replemmi@‘lm [Sidmaifet tthe(1088) hdieme deinnBurgi Rr. i8A(4 !t‘?l@ilﬂﬂlﬂ]: Collagenase 3

BT nestso o BBl Elsela shurteatb g RS o HOv Bt ORealised o

th® %}R}E@eﬂﬁd mhp&n%d amg%ﬁﬁmnwmﬁacssh hfiaA ki \%M (e geeJ 3Jitto et al.,

are described in 0/ 124
(19@8)7511108 Patml 032(6p 74392410 ] avdinoeoddiiieg of fhechllegerous matrix in

oHEIRT Sy S et 4t L b St BB 1

which the aryl ring is substituted by a nunber of
possi bl e substituents, including inter alia

C@mpqﬁwé éneitinbibit theraetion qfangielloptteinases.gs preiculypeoliaganase 3
1 S B NRB P s RS HYE o o/ 13454] WORPHSIEE, WRY01/62742 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 infer alia trifluoromethoxy. There is no
disclosure that the trifluoromethoxy substituent in such compounds may itself further be

substituted.
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Substituted al koxy or aryl oxy piperidine

sul fonyl net hyl substituted hydantoin conpounds as
WORRIN#IEs of matrix metal | oprotei nases are FPCT/GB2005/004811

enconpassed within the general disclosure of WO

02/ 074767. Anong the numerous.possi bl e substituents

for the al koxy group listed is halogen. One of the

di scl osed conpounds is (5S)-5-nmethyl-5-[({4-[4 5

S WP BB abdos e
as Titabipors sEnitrixnmetallopreteiawes dro eubnipaated swilisih tHeyleretal disclosure of
Wﬂ@%ﬁﬁﬁf @5{@%{;&%@5&%5@"&3%@@@%@ Ferht Skewsgroup tised i

hafede2l0HR6Y tHIT 04 'c&lﬁpoﬁﬁ]dg id SST-Bfmétﬁy1§?l_£¢{lyf{;g_Ut ed by

two or nmore fluorine gfoups are particu pot ent
(trifbroadmethn ) phenas glpipenid -1 gt syl fegppodthyl] yniddzolidine-2,4-dione

col | agenase 3 {MF13), and have desirable activity
(CBP’é’ﬁﬁg%fsrBOW&‘Bﬁ(l}%ng to the present invention there is

provi ded a conpound of the Forrmula (I) 15/~ 0 R2 H
R-OO( .NSNO ~~// ONOHM wherein R is a
Thepraenbinkgitora have Sruadishat isuhstibdedyryloxy piperidinesutfpuydmethy]

; . RZ i t.hyl, . t hyl.. 20. .
sl e Bioin e StB i i S lpafiis b ey sroup which
itss e hibsmtdd Y twblte midE MubAndEebapatt phAfelil@9 potent

strai ght-chai n and branched-chai n al kyl ?roups such

mefslienrpiginasqinbibytors, pspepialp of collagenase 3 3)) anglepve desirable

acﬁ‘f%PQfﬁé/sl and the |like. References to individual
a groups such as ethyl, propyl and butyl are

specific for the 25 straight-chain version. A
sui t.abl e_pharmaceutical | y-acceptable salt of a
Aqegreing irithe proseqd ryintign therg i provaded zgompund of the Formula (I)
acid-addition salt of a compound of the Formula I
which is sufficiently basic, for exanple, an

acid-addition salt—wth an i gani%ll: orRorlqani c acid
such as hPédL?)CO—CN-S N
S
0] H )

wherein
R’ is a (2-4C)alkyl and is substituted by two or more fluorine groups; and
R%1s 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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WD 2006/ 064218 PCT/ GB2005/ 004811 -5 hydrobronic,

sul phuric, phosphoric, trifluoroacetic, citric,

mal eic, tartaric, fumaric, hem fumaric, succinic,
WRAP$EEBni ¢, mandel i ¢, net hanesul phoni c, PCT/GB2005/004811

di met hanesul phoni c, ethane-1, 2-sul phoni c,

benzenesul phonic, salicylic g 4-toluenesul phonic

acid, or, for exanple a salt of a conmpound of the

Formula (1) which is sufficiently acidic, for exanple

hygza%g?lﬁickﬂlphu%%r ﬁho@? 1+1?ce tlgﬁ‘ﬁottgacgﬁé %lttnﬁ a\lngleﬁu?ip[aﬁé fimaric,

hesaduimatic] ﬁc&ﬁl@h&ﬁfﬁl}@clﬁﬁ?ﬁhaﬁdbﬁa mSthBi&tsthlhaﬁb Nimethanesulphonic,
di met hyl am ne, trinethylam ne, . piperidine, norphaline

ethinely3-§ulplonisy dppzepe q@hwﬁ@ﬂws -iolperesplphyve agd, or, for
ex@t% f%rad'.i it (x;‘gl%faﬁl%%(gé{ﬁ‘ﬂ% IH?tﬁ? @] e g%ugz{consffgcf‘tﬁhé:, for example

attlajﬂmlﬁrl aflaalihe eirﬂdmtaakdlt sickueocaoiner or, sodieh sud, ogan ammoninm

enanti oners and _di astereorrer and m,xtures.including .
safteRreiell ViHhan Areanic haseswrh astaghylagyiee, Shgethyaiping, ggnethylimine,

B o P B R e e L nere

appropriate 15 W|th any of the definitions, clainms or
nbodi ment s defi ned herei nbef ore or . herei nafter

GO058 ARyt SR PE B ST RUL PR O Omofe e gmetrically

suf)sti%ﬁ’t’étl REHEH RS, 1R nTehtioR iftfddRl hiE Werddihnless, fléRRtihS éﬁaﬁﬁomers
by two to six fluorine groups. Rl is (2-4Q)alkyl” a

andshastﬁmscnmm taed nbytwmncludlﬁlgwwemlmmnxtnms drevends Talzl@nﬁns and

butyl and is substituted by two or
&'?é’i%tf% Psér”&ﬁﬁgedu Rl is ethyl or propyl and is

substituted by two or nore fluorine groups. R is
et hyl , E%l or ,butyl and is substituted by two to
Fugthﬁr Yalu@rqf agfl &ipgEe as fRlows Suly yrluesmaphe u%ﬂd VHiEg RPRipRKiate

wftlf ﬁrf}ygfsthé Eéﬁn&’f% %ﬁﬁs 6106 Iﬁ{t r{ts g&éﬂcﬁ%egﬁrn?oléiaog‘e )(()r &reinﬁﬁer.

'S su
fluorine groups 25 Rl is et hyl or propyl and is

s_ubstituted by two.to five fluorine groups. Rl is
Rag lkybepitsobstiiaioddpraiwo oEmses Seepue SORMCF2CLD- or
qug%?ﬁé%ﬂ%ﬂ %@sdbﬁlﬂ@dwwrto %&tﬁ’donng%rd wsethyl.  R2

i s et Parti1 cul novel conpourids of the
R isy@dC)adkyliand Ixsmh%stnﬁltﬂd tedanonid fye ﬂuommpgmnpis of the

rfigciul e (L ot pharmceut | cal | v asceptaple sal s,
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! s 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, a2 compound of the

Formula (I), or pharmaceutically-acceptable salts thereof, wherein:-
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WD 2006/ 064218 PCT/ GB2005/004811 -6 (a) R is
(2-4C)al kyl and is substituted by two or nore fluorine

Brog‘{)}% and R2 is nethyl. (b) R is (2-4C al kyl and
WP20e/1§4218t ut ed by two to six fluorine groups; PEREEEW0S/004811

is methyl or ethyl. 5 (c) R is ethyl, propyl or
butyl and is substituted by tuo or nore fluorine
groups; and R2 is nmethyl or ethyl. (d) R is ethyl,
propyl or butyl and is substituted by two to six

(&) UORI' R OHBS/T 2R sF¥stitd t ut eé E)reeﬁMne g%c]%%}ag ond B2 is

et hyl or propyl” and is su
mﬁtth.bdrlne groups; and R2 |s 10 met hyI or ethyl. (f) R

OF “BEREASHIOL T s e by oo w Aypriioipupt e ass mety

opemglerred corrpound of the invention is, for exanple 15
5S)-5-nmethyl -5 {({4 [4-(2, 2, 2- trlfluoroethoxy)phenoxy
(Ppi p& iscthyll pxppyl or butyl and is substituted by two or more fluorine groups; and

I | 1i m dazol i di ne- 2, 4-di one;
R?g%%g)@yl%n%}?ﬁ% ][I({4 [fl (|2 I2 2-trifl Iuoroet hoxy) phenoxy]

(®i peRrt & dthyl; pvbyl or butyl and is substituted by two t fl 2
sul f onyl ) mst% F im dayzo l'i di ne-2, 4- dlyong 0 six fluorine groups; and R

SSBEthiéltqiiy?F ~[({4 [4-(1,1, 2, 2- tetraf | uor oet hoxy) phenoxy

Py S8 IS SRpeamt prdausivet et s fiefparine groups; and R s

n&&y@ebh;thyIS [({4-[4-(1,1,2,2-tetrafl uoroet hoxy) phenoxy]

per.i -yl
(§ ul f@n&ﬂ @E?edfﬁ% CFsH§a 20 1GR3GHE-, CERGHYE2-, CF2HCF2CH2- or
c@@éﬁzéﬂgﬁl !?lysz‘é n[u{téjﬁ Ogﬁf)h&gent af | uor oet hoxy) phenoxy] pi p

eridin t hyl ]
|mdazoI|d| ne 2, 4-di one;

5 t af | th h
A Bl e@sf{'rf%w%)qﬁélf eﬁv%@#ﬁé%&qx%% e d e
CEge oA il i oo GRS L P P
YBsllémMDmeBLy[l]él{nma[thdinGQ,ﬂrdmma,lor opr opoxy) phenoxy] pi peri

(Ol idr e pR e B e e e kdibTopr opoxy) ph
yigBdfon}Hmethyl)imidazolidine-2,4-dione;
5S-methyl-5-[({4-[4-(1,1,2,2-tetrafluoroethoxy)phenoxylpiperidin-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;
58-ethyl-5-[({4-[4-(1,1,2,2-tetraflucroethoxy)phenoxy]piperidin-
yl}sulfonyl)methyl]imidazolidine-2,4-dione;

(58)-5-methyl-5-[( {4-[4-(pentafluoroethoxy)phenoxy]piperidin-1-
yl}sulfonyD)methyllimidazolidine-2,4-dione;
(58)-5-ethyl-5-[({4-[4-(pentafluoroethoxy)phenoxy]piperidin-1 -
y1}sulfonyl)methyljimidazolidine-2,4-dione;
55-methyl-5-[({4-[3,3,3-trifluoropropoxy)phenoxy]piperidin-1-
yl}sulfonyl)methyljimidazolidine-2,4-dione;
5S-ethyl-5-[({4-[3,3,3-trifluoropropoxy)phenoxylpiperidin-1-

yl} sulfonylymethyl]imidazolidine-2,4-dione;
(58)-5-methyl-5-[({4-[4-(2,2,3,3-tetrafluoropropoxy)phenoxy]-
piperidin-1-yl} sulphonyl)methylJimidazolidine-2,4-dione;
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pi peridin-1-yl } sul phonyl)nethyl]imdazo Iidi ne 2,4-
di one; Y WD 2006/ 064218 PCT/ GB2005/ 004811 -7-

WQSQ?O%&%%Q !d?n[l(fsl %4 (2,2,3,3-tetrafl uoroprop0é¥)cf])£(()eor;%04su
sul phonyl ) net hyl ] i m dazol i di ne- 2, 4- di one;
(59)-5-methyl -5-[({4-[4-(2,2.8, 3,3-
pent af | uor opr opoxy) phenoxy] -
pi peridin-1-yl}sul phonyl)nethyl]im dazoli di ne-2, 4-di on

“?%‘?%‘bt%ﬁ [5'5(2[%? Z? tf%aql?r%)rgp%xy’o}p%egﬁ)t{%f | uor opr opoxy) p
pipeitincy iy} uipienyYinsthlyt] ithidazolidine-2,4-dione;

RSBt G h?&d?%iﬁ%éﬁ%p‘?@%ﬂipﬁ”e P

éw afhem stry: 3rd
It oﬂj: %‘gﬁ?#@?ﬁ?@ﬁ}&gg@q@%@%l%) ,&’ sui tabl e yXlO
(56¥- meexjmﬁe[({m[/@(z;@,s,3t33pemaﬂ1mmombpmﬁ}a;ﬂtenme§,qner ic
derjv eaction of the cemc material with
pigETEH- 3 safshom myﬁl hHP‘ldB%%@HEyE 3éﬁwat. on, flor "
exanpl e by chromat ography, of the diastereoners and

then cl eavage of the auxiliary species. Wthout
Raveslaien glayd:)etsepdmatcﬂtimtd ifdividnaltenahtictedre nsing e vem procedures

(oL e ey SR cE T MEPS 03T sutabl
proSiaRaY 1h§c91ﬁ}eé’\fohlﬁat16r%Pdl@é@er@&ﬁ’@ﬁ’@ﬂé%&aﬁ@és Wk&&lo‘hrtﬁ' the racemic
absol ute configuration has been confirned

maieidrding Pliral aukidlasy, @lmwlhyesep@atsm\fm exampleebyf drrombtegrahy,
n.in the e s helo be appr eci at ed,
o e ot M PR BimdEe B tos llhisBiiie ccor di ng o
the invention can be resolved into 20 the individual
enantioners by the nethod outlined above and _the nore

Wathpytaisking e b@ Haited by initipldetasminalions, iris beligypd ghat in the present
ca%'{h%: %91!1\?6 %Paﬁaé{me% @HEreB&Eﬂ}&F)ﬂ e’flﬁog%%éirﬁrp&&n?ﬁhgﬁbﬁ' b&th

gura nds

rewmlrdmuhds:ﬂnlr Wn(&ﬂﬂhe abswbite cofigusationdiaebéen comfiried. 2&ccordingly,
prepared by any process known to be applicable to the
reparation of chemcally-related conpounds. Suitable

t
SREFAETIE it L K5LA A o b BB, R
hcrwnxrei theo apacenthteb! adyeofponnd accbrchngtoﬁhmmvdnhbmsandae resolved into

fur r feature o [ illustrate
iy gt srroagS P da o PHBo e B4 i apotg ap Bl spantiomer
catfth&lbe HBhSSSR 19} DRIV RSS2 bRloutthe AR 1531BAMRIc ABYI0E

the meani ngs defined 30 hérei nbefore. Necessary
cagtfignatings. mat eri al s may be obtai ned by standard

procedures of

Compounds of the Formula I, or a pharmaceutically-acceptable salts thereof, may be
prepared by any process known fo 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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organi ¢ chem stry. The preparation of such starting
materials is described in conjunction wth the

fol |l owl ng representative process variants and wthi
WO Rpanyi ng Exanpl es. WD 2006/ 064218 PCTICER0500481 1
PCT/ GB2005/ 004811 -8 Alternatively necessary starting
materials are obtai nabl e by agal ogous procedures to

those illustrated which are within the ordinary skil

of an organic chenist. A conpound of the Fornula I, or
A%@%ﬁeﬁﬁ%&é@é*ﬁ%?@aﬁ%ﬁ%ﬁ% )?3)@%1;1&8 éewd&%ieo ggp?%‘}hoggdlées to those
illkgirated @hich avé withi theibiddimyy sidlilodmh depanic chefnést For nul a

[l 0ORzH R-OONH+ C-SN 11 ~0 OH (11) (II1)

10 wherein Rl and R2 are as defined hereinbefore and
AWBREELMY 8 We %gﬂﬁ%lh‘? aﬁHch'uﬁcal ﬁ‘tﬁg salf thereof, may be
necessary, vi ng any r t|ng groups;

prapeated by yeaopng mlp]ldnpr' prpm'ldgle af the Formula I with a sulfonyl chloride of

ar cgﬂtically-acceptable salt. 15 The reaction is

B y perfornmed in suitable solvent optionally in

the presence of base for | to 24 hours at anbient to
reflux tenperature. Preferably, solvents such as
pyri di ne, et hyl f or panj de, tetrahydrofuﬁhn R2

. . H
acetoni di chl t hane are used_w seN
ik s é y - Frror ph?h [ ne,qg]pyml din or\Fo
aIkaI| net a ar bonat e ambi ent tenper & ure for
2-18 hours reaction tinme, or until end of rea onH S

achi eved as detected 20 by chronmat ographic or
spectroscopi ¢ net s. Reactions of sulfonyl chlgg des
of for nul a_IlIl with various primary and secondary

whereind®' anddR] prrews defiie hdwinheidye dnd whetein dniyt fenetiamabgroup is
vari ations of the conditions wll be evident

prp%lcteflﬁﬁgeecegqu“ B in the art. Synt hesi s of sul fonyl
ch{lprf@@@vl flﬁlﬁwcaﬂé up§ ag@scribed in the

literature and can be ared frome.g. cystein
or (B oﬁmﬁlmfmuwggmbmcemc@ﬁg-a@f@mbwam57 (1958) .
Sul fonyl chlorides of fornmula Il are al so
conveniently prepared according toGiffith, 0.: J.

TIe ehctidalie preferhbBderidhBed 3, suiltafld soMéxt 2P06ANBAR T8e presence of base

fo?ﬂé %D)%ggr%/a? 21411'1%%3%11: to reflux temperature. Preferably, solvents such as pyridine,
dimethylformamide, tetrahydrofuran, acetonifrile or dichloromethane are used with bases
like triethylamine, N-methylmorpholine, pyridine or alkali metal carbonates at ambient
temperature for 2-18 hours reaction time, or until end of reaction is achieved as detected
by chromatographic or spectroscopic methods. Reactions of sulfonyl chlorides of formula
T 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 IIT 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 Il are also conveniently prepared according toGriffith, O.: J.
Biol. Chem., 1983, 258, 3, 1591.
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-9 Conpounds of the Fornula (1l) may be prepared

according to Bioorg Med Chem 2003, 11 (3), 367 and

Tet Lett 2002, 43 (12), 2157, using the appropriate

WO 00842 80xyphenol  and  tert - butyl PCT/GB2005/004811

4- hydr oxy-| - pi peridine carboxylate. 5 It will be

appreci ated that the preparatgon of conpounds of

formula (1) may involve, at various stages, the

addi tion and reroval of one or nore protecting groups.

[ ¢ t I

CoF oy R P e L) R s bl 16 O B AR 2003, 11

(3B6Tand Myt Lewlﬁmﬂ;l 4B)Y12) N, ushh@heeppﬁbaaﬁerﬂd&r@]soxyphenol and
973), .and ot ectj ve oups in Oganic Synthesis'

fel%ﬁatﬁ&. reydERKy- PR RE CHBORME P, G M Y s,

Wl ey-Interscience 10 (1991). The corrpounds of the

invention are netall oproteinase inhibitors, in
It pdl be eppreciated dhyat dreprepanitidn dfeompoindsalf fanpernia fe nBy involve, at

ai}f) %tp%eéa@ggntdg&lrog%ﬁ@ ?etnl?qr)vﬁyo d Caing(g’e bgr})téc Slgtg&oupsm?ﬁe protection
anﬁ%ﬁﬂoltébﬁﬁﬁb? N EENHA FEUPE $s Ad3e b iR Ptk iivd Giro%p& ﬁﬂ@fgaﬁﬁ
15 osteoarthritis), cancer, atherosclerosis and

Chsimisiny' cedated by JcWiF &qshivoRlenymdires §5%%8) @@OEDytecti Groups in

OfATE P r M RUEuol (Grobrnd P AT ARG Sfa nickfepce
(1991)condi tions nedi ated by col | agenase 3 (MW 13). A

particul ar advantage of the collagenase 3 inhibitors
according to the invention is that they exhi b| t

t
IR LS U BIDR TELTAORG FLFRRGRe (70 o
mjuhnentdf@nu:pgamwlbmmm B)Tmﬁimhdreﬁfre afedndivhtad ﬁhz txeaingent of
phar maceut.i.cal | y acceptabl e salt thereof, defi ned
disgerpeoTogRditions s a&@ﬁ@ﬂéﬁ}a R R o g’é‘&ff (such as
os?e?a%ﬁ%é)né’a% {: fhe k1O oRTs AKl gﬁl%nic%s#&&lv% é)ggg&%g?ﬁﬁ%es (COPD)

or mul , or a pharmaceuti cal e sal
astdnenssefl abase. dmbanhedaxa ovemponndhel thmnwﬁma:arwtre imgficaged in the

e ek ST g ETBFRE e
2d9hABENG Sifie 'caﬁé%éﬁﬁs%@ mhr%gor-grh%cérﬂ o tHeNBVARRULS that @BFlexhibit

"t hef apeuti cal be understood accordingly.
m@@@-@d@ﬁlﬁzﬁﬁlt}P@Wrmwmopﬁﬁmnase&O In a yet further
aspect the present invention provides a nmethod of

treating a netall oproteinase nedi ated di sease

AsRRhE kf fiyes BspeolickéfSte, 8@ Préesi ifVdnfign Boid ¥ dBmpound 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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bl ooded ani mal a therapeutically effective anount of a

conpound of the fornmula (1) or a pharmaceutically

acceptable salt thereof. 51t will be appreciated that
WOY¥428ni ni stered will vary depending on t h&@CT/GB2005/004811

conmpound enpl oyed, the node of adm nistration, the

treatnent desired and the disqpder indicated.

Typically, a daily dose of 0.1 to 75 ng/ kg body wei ght

(and preferably of 0.1 to 30 ng/kg body weight) is

[ ' j gi.ven kylLded doses

e N B R e ey B MR
meedlepsoteinasednddived distase obnditlen whish cainbeibest@peidicAfs & warm-

th wei ght, age and sex of the patient being treated
b@ﬂ@%ﬁl&ﬂ%@ﬁ Prerappuinadly efesitecmnouaheli a paspPOUREi oA dhe foratle dD o 2
PIRERAEEHTRENY SodRptPlisRk BRrédtown in the art. The

conpounds of formula (1) and pharmaceutically
acceptabl e salts thereof nay be used 15 on their own

but,.wi || generally be adm nistered in . the formof a
1 3 ot ot A Bier “HLS86Y deReBAm R hgeompound
erBpRKER q&@m%ﬁgbf MrRBEREL S0 18 AHYA r&ltesiﬁa Aﬂﬁ}ﬁig df3brder indicated.

carrier. present 1 nvention therefore a

Tyrioallyieslady ghstrofdcktn 75cmb/kgdopp sietght (endqrplietablynef (Al to 30 mg/kg

o Sleca e e iy e Ry BREATSROR i pens nocessary, the

piiebiae FMGENH dfaRd tampree Rérbla aﬁ@fﬂé‘&@iﬂt‘e;of@ﬁﬂn’ﬂfﬁﬂ%aﬁféﬁ depending on the
e

carrier. The pharmaceutical conpositions o _
WEIghb e ard srxyofiies patiehhbeing trealed andsethd aexdicriandisease tondition

T L AR

articular, buccal, nasal, vaginal or rectal

adm nstratign or by inhalation, For these 25 purposes
Tl@%@l@%@@ﬁﬁ forgpla; (h) andnhaentceicatyycesptabde salis dieseplipyay be used
WAyl ame [k 0 l,e,
BRI EO e80! adhBhFbd (Ot o i ERAE
camzsEitsl inmssociation kdihcnsharmaeatizallycicodpraile sdjugelt diluent or carrier.
nasal sprays, suppositories, finely divided powders or
aerosols for inhalation, and for parenteral use

Thd prebdil irR@ntioH hRNEHRR USo Prod il Hatthaeuftal cbﬂlﬁ)Hsﬂi&momprisin ga

sterile agueous or 0|Iy solgtlons or suspensrons or
copraund of doreivda dhor aPbammmacguiiiaily ecceptableralicherpaiiindssocifition with

the present invenijon.the armaceut.i cal conposition
o B SR R ey BB B e he
co-adm ni stered (sinultaneously or sequentially) WO

2006/ 064218 PCT/ GB2005/ 004811 -11 with, one or nore
Therphamaaesubigilcampagiiansolibe nveniéon may beadiningstoné irottandard manner

T R -
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 solations, 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)
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ng of a conpound according to the invention. 5 The
activity and selectivity of the conpounds according to
the invention nmay be determ ned using an appropriate
WEP0M¥4218hi bi ti on test as described in WO 00/ PEAHEB204904811
00/ 75108 and WD 01/62742. Col | agenase 3 (VNI P13)
inhibitory activity maybe assgssed, for exanple,
usi ng the procedure set out bel ow. X10 Recomnbi nant
human proMW13 (col | agenase 3) nay be expressed and
Uit : . v
Wi oh PRI P ek DS ntafing ohe gr 0 Rty
co(difios) feferidudo phove iBohieily e dosage Hermusweid] domtaimabduod mg to 500
inhibitors of agtivity as follows: purified proMvwl3
mg g %E?IPB%H“&?CE@&W@@ I8 phenyl nercuric acid
(APMA), 20 hours at 21C, the activated MW13 (11.25ng
per assay) is incubated for 4-5 15 hours at 35C in
Thesstiyitpedd sslectitityl M fhieicomid@inds petozdingdo tieanvemign GrayNe

e

00)?5)138 eh¥ WwE0/cbes. ﬁ:%li;%%%%%ﬁﬂhﬁibﬁtﬁ%@ﬁ& Yrialy b8 assessed,

- di am nopr opi onyl . g. in the présence or

fornpraemle usingithedprocedmeset Mot baléwy is  det ermi ned by
nmeasuring the fluorescence at Xex 328nm and Aem 393nm
By nmeasuring 20 the activity at a range of

Rez6mbaidht Rirh@sroVMB1 D (Holiggshtse 3 aNbdepieRed adgshrifiea ks
which the 1C50 can be determned, this figure bein
depasibed hiyi igtauper e ghd¥nKnaenes g ds (1496¢ Ahe Béochamjogblournal 271:1544-
L . o . he | : -
SRR SR Rl i e shht Y hbn B s BRBRES S o
folddwi: pRiriZied proh@MIPi16 s Mdtiviated akiyig 60V ReHingphanyt Mefduric acid
structure but in general, conpounds of the invention
gbﬁﬁ@a@di

(ARdhdhIOMewes 311G b8 {bl-gongRerdssy) igdncubated for 4-5
. | o .
hoﬂﬁ.l:ff@g"@ %Pa&éé{yoﬂ_iugﬁert?gﬂ}%’mﬁ-ﬁﬁ, ep"}g 7 Iﬁ%taﬁﬁ? gb'ﬂi RNAEY O

hé range W ng e shows
Ca3,00.02 giM @aCl and 6.05Yea(ow exRuijt 3t dsitey the kprthétarsubstrate 7-

C ounds ,accordi ng_to_the invept] as |1 r
R ey PN stk Gl oMok ey 61387,
diéliﬁﬁl%}(;%o?%nsr‘}!ﬂla%f . RONR (AGERY%-or 2B . 2RRRHIBRA U ivity is

PCT/ 005/004811 -12 Conpound of Exanple No. 1C50 AM
deCompzaddtyoneGunpp i dlugraoente 8t &:x 3288mvdand 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 reduced 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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5350449 59.8 613 7 5.4 "-1085.5 91.1

10 0.7 11 2.0 12 1.9 15 A conpound of the Fornula I

gl% be used in conbination with other drugs and
WORPHP42® used in the treatment of disease stPAfTéaB2005/004811
whi ch woul d benefit fromthe inhibition of

nmet al | oprot ei nases, in parti gﬂ_ar col | agenase 3

(MW13). For exanple, a conpound of the Fornula I

coul d be used in conbination with drugs and therapies

used in et tment of 20 rheu ' thritis,
Wﬁﬁ%@%flamtory bovvemlallt 0 mul tiple

sab@hpgb®r CoMpbPd Xepti ¢ shock, congestfye heart
failure, ischaem c heart di sease, psoriasis and the
ot her di sease stateb nmentioned earlier in this 85
specification. For fxanple, by virtue of its abiléay
to inhibit netall oproteinases, a conpound of the™
Formula | is of valdie in the treatnment of certains.o
inflanmat ory and non-inflanmmatory 25 di seases which
are currently treat®d with a cycl ooxygenase-inhi #-fory
non-steroidal anti-g{nflammatory drug (NSAI D) such;gs
i ndomet haci n, ketorol ac, acetylsalicyclic acid, '

I buprofen, sulindacg tol metin and piroxi cam 13
Co-adm nistration of a conpound of the Fornula I_of
t he present i nventibn with a NSAID can result in
reduction of the quantity of the latter agent negded
to produce a therapeutic effect. Thereby the

l'i keli hood of 30 ad¥erse side-effects fromthe NSALD
such as gastrointestinal effects are reduced. Th%ﬁ
according to a further feature of the invention t ére
is provided a pharnmpgeutical conposition which 294
conprises a conpound of the Fornula I, or a

phar maceuti cal |y WOl2006/ 064218 PCT/ GB2005/ 0048111.9-13
acceptable salt thereof, in conjunction or adm xture
with a cycl ooxygenase inhibitory

A compound of the Formula I may be used in combination with other drugs and therapies
used in the treatment of disease states which would benefit from the inhibition of
metalloproteinases, in particular collagenase 3 (MMP13). For example, a compound of the
Formula I could be used in combination with drugs and therapies used in the treatment of
rheumatoid arthritis, asthma, cancer, inflammatory bowel disease, multiple sclerosis,
AIDS, septic shock, congestive heart faiture, 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 a2 pharmaceutically-
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non-steroi dal anti-inflammtory agent, and a
phar maceutical |l y-acceptable diluent or <carrier. A
ound of the Forrmula | may al so be used- wth
W&ﬁnﬁ ¥%t#18anmat ory agents such 5 as an i nhi bi tR&T/@$2005/004811
the enzyne 5-1i poxygenase. A conpound of the Fornula I
may al so be used in the treatggnt of conditions such
as rheumatoid arthritis in conmbination with
antiarthritic agents such as gold, nethotrexate,
[ | :
R G S e I S
newaternidal aofi-infemBEetonyibgent, andiy phirsccheticatipiandeptabiedilient or
degradati ve di seases, for exanple osteoarthritis,
chondr oprotective, anti-degradative and/or
I epanadonRuad 8Pie Fo‘ﬁlﬂﬁﬁ 132y L6 DR it WA HARR LG RG hlents such
formul ations such Hyal an, Rumal on, Arteparon,
as:mmhr@ﬁorpﬁﬂm@nm é—lmnuy@hmosam ne salts such as

?Pterah%ﬁ@mgg&‘ggﬁg a;ignag/gaaiﬂ 5138 An %i}e?rwagnen? o}“ cond?t?ons such
asiteivagto@tlirfisag @&hsnﬁusmwaﬁ aﬁﬁﬁﬂﬁiﬁisageﬂta R @'iﬂé'ﬁ%trexate
and_leulotriene antagonists. In particular, for th
steyoadsy %Fémeﬂléﬂhtlﬁ@nﬁfﬁnddmm@ﬂqmcﬁus}e a%@‘geqanénmamomblnatlon with
stgftnﬁl{'t's osteoarthritis, psoriasis, inflammtory
owel di sease, chronic obst ructi ve pul nonary di sease,

ast hiecoapduad bethgiFormbiaTinidysalsd Soimoiunered 1ntd%graﬂﬁt$@edl§eases for
i nvention ma be  conbi ned 20 with_ agents such as TNF-a

eXaipR e Peteeasthaiyis nwitla chgndropralectingnenti-degrrdative iapdar reparative agents
U n

R s R

cliemdratin seghdte ambghlsmaamue salts EQK-ak AntFOX- 2 i nhi bitors

| o d h
o i o BB W
coIbiRERSLRith Eﬁt’ih%ﬂﬁtlaﬁﬁ Bs@h a@%fe?&agn Hfo&‘ﬁb{ﬁiators and leﬁkomene

i ndonmet haci n, sulindacC, apazone, 25 ’pyrazol ones
afegphshy| but azone, salicyl ates such as aspirin), COX-2

i nhi bitor.s.(suc s el oxi.ca ceI co I, r of ecoxi ..
val dgk%r{ ?}ﬂ% It 2@%&?%%? th ?Fﬁ%%eém@wmg arthritis,
odted RGN GRori&di< iER@ARhateTy ol 92&)5%' HrB8i oB&ructive Pulmonary

d- peni ci I'l am ne, auranofl n or parenteral or ora
digesse. asth@a qmdeaé@rglc Iivigia picompeund ¢f the prosent invehtioremay be combined

d
w BaPRE R NP PR B 70 s M Peclofl el e (such s

Rémidaﬂ@mﬁﬂa@ and D db2.E. duﬂm 91‘1& ‘PNPQEce'i:‘tér' %ﬁﬁl\‘l@ﬁl@ﬁﬁlﬁm molecules
activat i ng protein (FLAP) antagoni st “such as zileuton;

(sngiras Bgwel. FEED»II@N&GECUVQFS%I { @OXBihohibitq® (6h as piroxicam,

m%?gﬁatc &gglg%ic a'c\:li suc Essﬁafp%o%teg dﬂub1pro?e[1)1, ?enoprofen 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-L.O)
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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al kyl sul fonam des; 2,6-di-tert-butyl phenol hydrazones;

nmet hoxyt et rahydr opyrans such as Zeneca ZD-2138; the
WORMMAAMESB- 210661; pyri di nyl -substituted PCT/GB2005/004811

2- cyanonapht hal ene conpounds such as L-739, 010;

2-cyanoqui nolirie conpounds Sﬂfh as L-746,530; indole

and qui nol i ne conpounds such as MK-591, M-886, and

BAY x 1005. 5 The present invention still further

i R 2R R ok s s o

Z4RUKBDL1 18R EHe Iearﬁpaulb&ls&zw&éls phAdinyl-bubkittdad.- eyaﬁeﬂaphthaiene
LTE. sub4. sel ected from the group consi sting of

cogﬁ@ﬁa@&ﬁualz pHLIBEHEY; 2shawquinoling smnmgmdsamtuamb’?% 530 indole

o e S A SRR IR MR AT PR Ty

284/ Pereseatincontpeisilisugie elates X0 tHe coadbirativk ast compound of the
abl kast, nontel ukast, pranl ukast ver | ukast 79),
weyEogethergvifiy s tepgptor atagamish dor e@@mm 14 R)su ém &T§/wb4

L’%‘]ﬁgﬁl% Ingﬂogme 1&@%&5&9@@@ hnsfléﬂ;gg%?ﬁ}e é)%lc%tﬁﬁatho}ones

ion of a conpound

suchgel esi, 3921 dmﬂni%DEﬁnpduhdlsknubb s -CAS-250196; Henbd:bildnbines @ich as
the is formcﬁig4D The present |nven2;t§on still further

orgzolask denzsneqaeb X aidas sielves BUE A8 ER Engrcompeundssuch as
zalFPR Ak 3l QISR ﬁaﬁiuﬁ%'@rﬁkmm&ﬁ)sﬂéltz 25, Ro-245913,

receptor antagonists such as cetirizine I"or at
iralelAsbiCGIRY HE A)f axloB ANadT 198, ast em zol e, azel asti ne

P TR EPRER T S ARGAEITAEY D SRR b copound of the

Fdrhfila IHepdthdravith 4 POF4NSKibMb:iAcIad B8 ShHiBHRéS beMeiidForm PDE4D.
H. sub2. "receptor antagonist. The Eﬁesent I nvention

st i | Thernyesentinvertion il fugharpmelates i thegombination af 2 eprppeing of the

n a,subl.- and
el So SN Rk 8T D50 bRl Pt A coiine
lofatanided, desldraiine, fg6ftnading)abiefszdls, @R adtihexadrdhiepdeamine.

| e Phrine, P hen Y1 ProPanol ani ne > pseudoephedri ne,

n ap hEBeaTpseat myentisentdfgler r@lﬂgﬁ:ﬁ@{ thespmbination of a compound of the
F Xy orret g rﬁﬁi&h %ﬁgggﬁgﬁﬁ%ﬁ% ﬁlg)r%g%g Iﬂ&lhzln(?al[‘éepl rephri ne

hy d r'ﬂmfﬂraaendmveﬂﬁmTM] fpﬂhmeaﬂates iy getcombirgtioh bf & vompemd of the
relates to the conbi pation of a conpound of the

F taettheraigeh woft-SHp t-handt-Seo1ai@p eRntor AgeRislvaseramsiistor

R e T

psendeephediine shaphbzdline thyérocliletids, e&yhx&t&bma:lgﬁd‘ﬁodhmaen of
a compoynd of the

tetrahydrozoline hydrochlonde 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 .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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Formula | together with a (3.subl.- to
(3. sub4. - adrenocept or agoni sts such as 30
net apr ot erenol, isoproterenol, isoprenaline,
WM WHHB, sal butanpl, formoterol, sal neterol PCT/GB2005/004811
terbutaline, orciprenaline, bitolterol nesylate, and
pi rbuterol; or methyixanthaniyjgs WO 2006/ 064218
PCT/ GB2005/ 004811 -15 including theophylline and
am nophyl I'i ne; sodiunlcronoglycate or nuscarinic

1n|5121\‘?/1 tﬁ)c[o hé]?/lnp Iaﬁ& ?ﬁghy atg‘éehs croﬁwgl rﬁ%ﬁ%@ﬁm&refzeptor

(M1, MM@MSMntdébﬁlst Formula | together w t h an
insulin-like growth factor t

- t
The bheayesent inyortian $ill fagthenre Eﬂitt%ékw qombataélg]ngg a{Cﬁ@pound of the
FERIEN TRELAR it ATBONRE efinih Mocon B THIBE LD oHRLA"

? : deTlef Ifremams invemidn stﬂalilmhad'elasss ne thmﬁﬂbm#mh @ﬁﬁ compound of the

un| ol i de, Irl a ne acetoni ecl onet hasone
bplicasthsevity g@aﬁﬁ 1copPifiLpid lg*h@ m%ﬁwﬁ}ﬁ@tceslg%#&ects such

aﬁ?@&er A2 (fhﬂgcﬁ@ﬁee'ﬂ GlidY, E‘?E&Héll‘lélgl\{ﬁ? l:icﬁﬂ'l Béél&)r&eth}gsone

Fates t6 the cofrbination o conp
dipropionh®, Bodasvihide,| flittogons propmnate, etdeomrdohafuosse.of

CC?:;Z I%%élece e ft%%h UCQQ%S}%C mysgtion ebggompound of the

F&dRta 1 @g&i@r il ot%&ulﬁfo% of Jh%nﬁkfﬁe @65?{031‘ Fincti8ERdeh as CCR1,
CXCR3, and CXCR5 (for the CGX-C famly) and

y
CCRICECREA CQRQBCQCR%C{EM OLRSTRERST, €88, GGREe RIGRSH CCR10 and

oy - B R b ﬁ?%@&%@#%@éﬁ%‘fﬁf}%@?éﬁg450@2’?%’5- C

faBHBA aﬁ’@C)@CR‘EQ‘@Ethe@ZXyC&IﬁmﬂBIOV' r and fanciclovir, an
anti sepsi s conpounds such as Val ant. The present

| nvelhibg prasent inviention stilfurther tetates to (ciwt deenbimntion edeicompotnd of the
|
FioH EOHRReT ki Ay FReGhk ot R Bl Ahoheigtovir and famcctov,

aﬂﬂzﬁﬁﬁ@j’sﬁs cohipRuflds duelies Vagnagent s such as statins,
fibrates, beta-blockers, Ace_inhibitors, Angl ot ensi n-

20 r Seepresnt mveREmeEt @rth%rebﬂltf‘étte e compftipatigat aﬁompound of the
F&rargplé%’ %%ﬁie)i ﬂe ol &tula!r ﬁ%ﬁg LR a3kl ug{ &iaﬁ]ﬂﬁrblockers lipid

at I on conpoun
lofering lagents e ek EEImwfﬂJt‘at@\lSem@émﬂl&rssﬂch irdagbitors, Angiotensin-2
anti depressants (such as sertr me% anti -
TERERIRT HUIBRPLH ad\dtfé%telﬁg%ﬁﬁﬁegé‘go’él I L-dopa, Requip,

Mr a@ﬁ?(?reg&%\ﬂeﬂﬁblpﬂ lﬁlru.t?ﬂ'iéﬁ%[htésto tl?@do%gchﬁ‘ﬁloﬁ'?ﬁa compound of the

rasag| cone in ors such as Tasnmar, A-
Fomili! together with &IN5 18gedt suelups aitmlepmmahtst(ﬂwh as I!slhmlme) anti-

PR s e S 67 BRHAPI e BEL: Sy PR 4O o such as
sl8iihe Md%HGIgNRIe, SorfP hHibifHe Such%s dABARAE ALD 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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tacrine, COX-2 inhibitors, propentofylline or

nmetryfonate. The present invention still further

rel ates to the combination of a compound of the
WRIPHH6421P t ogether with (i) tryptase inhibitoP§T/QE2045/004811

platelet activating factor (PAF) 30 antagonists; (iii)

i nterleukin converting enzymg !l CE) inhibitors; (iv)

| MPDH i nhibitors; (v) adhesion nol ecul e inhi bitors

i ncludi ng VLA-4 antagonists; (vi) inhibitors of

p@%l{l@e??%hg}ﬁﬁ&g%&%e 1&%1&?@%@5 lﬁ'nn— %d?ﬁps%ﬂ&g]%ﬁsub%tgég%%tagonists;

I'nase I nhitbrtors; (Viii ucose-
(xPRRIB£6G4Rdrtis, RO £BA0EES; Qﬁl‘}&iﬂ.‘thme]cﬁuc[ab@ﬁ'th_hﬂﬁoes e.g., allopunnol (xii)
dehydr ogenase |nh|b|tors (ix) kininp-B.subl. - and

urgongagen%%é ppmbe%ﬁﬁda@élﬁﬂlamzone( ayd benebrogisienes Gt} gowth

ho%’n%ne se%? t%%) gﬁééﬁ Z:invf f(ﬁbaul Pstu J.r;]]% tgag)%ssﬁfrﬂlng‘% %Pihfagtlo} gféFB), xv)

m@dhﬂﬁt@ﬁ&f ﬁ@btelswﬂéﬂ%@gﬂﬁﬁh facto(PD GRN & anBd N sis dfxﬁ‘tbrbl)last

growt h or none secr et agogues; (Xxi G) nodul at or s

gfﬂwﬁh@ﬁf@hrﬁ shapagicolrablast erow th( ety @})F Fomyu)smﬁ%lmoa% ¢freganulocyte
)€ 5 LD, LB Ol S5 4 EpSHl el o

Tzfch?lhﬁbﬂ MR tsubt. et INK. aﬂBOfecéﬁ)ﬁfﬁﬁag({mﬂ:ﬁ $e)edfﬂﬁdﬁxb1ﬁtﬂ®af srom
granul oc e colony stimulating facto
copERHREIH K EAOR s )SBc?éégh? Grtenoammd ks Corbelmyagedntibitors

Py R34 DFEEOT 7 B0 TSRt

inhib&bRETAND); (x&ii@ﬂ idudediiBtric(ogide Snéabaibitohs (N OSD sr (ki)
selected fromthe group consisting of UT-77 a
chemogidmotant segqprorrgraolegig anelprige exprgysed on ﬁﬁ%ﬁeﬁ% (ERTH2

e (xxii) induced nitric oxide synthase
anﬁrﬁ?%ﬁ?'ors (NOS) or (xxiii) chenpattractant

r ec eftomptaniod fae Bsrmmdd Emal elsextenessmcontbinEidn et ssfeoporosis

g B BlToR b GRDR i e el iRy o Bfressant
ag%%@ﬁéh SUSH 588, faﬁﬁuﬁﬁlﬁ ea%}osﬁarﬁi@&a&ﬁsﬁmé a%%b&@me

fosomax and nosup ressanf ents” such

FK— 58 @pmpapahyiha Fomyda bamrraula@éae 152 mﬂomhmai@n vaﬂuemstmg

th I ! E
ot paean i e FEMRE S Blaobtfifs Thiefle sl 1 Bet
cdcn%mitfbﬁ ﬁlélﬁ@é ﬁﬁﬂiﬁar@ﬁorpéibl%ﬁlﬁl Eﬁ‘t‘iilﬁﬂa‘énmzﬁ&lgl Beht8 (R&einkSer
be used in conbi nation include stan

Nﬁaih‘D 's} wich iaslpiroxinun, diclpfeapevarenionig geids gu(rélwé mapiezen. dhubingofen,
feggpragns ets s enaasndpfm[ ) en,faii%h%g%c%% %I ﬁ%@%ﬁg i aﬁfi’é ?gﬂi indomethacin,

as naproxen

shigt e apefz@ﬁe Pyeazolunes QicRns phenabEbame ssaﬁbylates sehes agpitin, COX-2
acid, 1 ndonethacin, __sulindac, gazone yrazol ones
*

mmmrs:fswlp ABPRIeIoNI ¥ ddecoxin roleqep ard %teewxa% apalgeyipsand
%ﬁlg’ﬂlal!' %@gﬁ%& %{1&1 ass%%puc@I?tefo% Iuré(rﬁ!: dG60%I A as hyalgan and

ecoxi et or i coxi anal gesi cs and
synv1sc 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/antincoplastic 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 25 synvisc and
P2 X7 receptor ant agoni sts. A conmpound of the Fornula |
WOL406496448he used in conbination with existingPCT/GB2005/004811
therapeutic agents for the treatnent of cancer.
Suitabl e agents to be used i nygonbi nation include:
-(1) antlproI|ferat|ve/ant|neoplast|c drugs and
conbi nations thereof, as used in medical 30 oncol ogy,
n a f
5%‘%%8%% %nh¥eg%%ﬁr ﬁltﬁ%&%ﬁ%%g rex%%(e ?ﬁgﬁgc% !ar?ragﬁt glflg,,rhydroxyurea,
goidifabiak and p@cﬂit@}teﬁlm)t(ﬂ@) abmuiophamb&rttts (forr ex aeplenaBfayclines
antlnetabolltes (for exanple antifol ates, such as
o¥s Peamyeis, doxestygnodmsomgging gpirubicin, idarubicin, mitomyein-

P /
CORSTAE S8 ) e UL oy B
vibyibtiox ywinisiastineg eiftdsihindeimurelbirend taxeds Hkbaxal @hd fxotere); and

antitunour anti b| otics (for example anthracyclines

toppigemerass Piiors (for csampla RIPWORBY AT HRTIkerlPRRSAFcAnA (oniposide,
arflc ﬁﬂf@'t Q@e %&‘dﬁh e mtorrym n- C, dactinonycin and
m t Cl n ant | tot| c’’agents (for exanple vinca
(iglcitabtaiic sgdnnt.«mcﬁ ay amiestsdgene (fov xdnhds tanmexjfen) torbesifone,

rel hi ne and, taxoids |ike taxol and taxot

nd el\llt%, glgg}pg chey and dodoxpiege), gpglrctgpg FECERQR Apwn regu?atc?rrs ?Pof example
fu@@:‘sﬂ?ﬁﬂ? RN RS 86k (o bi lébQﬁRlﬂn%e Nfarh 8] BR%MHRe and

ansacri'ne, topotecan and canptothecin); (il)
cm@twnaac&tatalg éﬁi&H suigporasts anLHBéé agomg;mﬁor(mmpée(gmpbbn

t ano ene e r ol ox
ek BB 5B, pEBEosaR LB b TR B o, ar . frpes
inBHAOR (Bor exampldaslaihit@sbleaRirbzols, mdr%ﬂ?hﬁﬁ%téméit@ﬁe) and inhibitors

exanpl e bi cal utam de, fl utam de, nilutani de and
omradneuamca@eﬁm@gndemm ant agonl sts or LHRH

(1@%%&71&) H.)ql(%%bigﬁggﬁ)cgb%cﬂ i?l(erirlsg?n Z;'gg SR gagiolpg?a{emase inhibitors

like A3 adtat MIGARLASS of Ldkiddsé 9ra§m{rfogén @sﬁm@k ecdftor function);
anastrozole, |letrozole, vorazole and exenmestane) and

(iv)ympdilatorssof %@wgafafpt@dﬂn@pm fer pxampde fuch axhikitargjnclugs growth

Flon i R Bl okl RGPS SpnRle ik tiseiBpmtbody
tr e 2Bi[BletRpEn0f] atd Ol¢iandsebipl a8ibbapgRixianbi[€ats), farnesyl
receptar_function); . (iv) nodul ators, of growh fact or

trengfreasednhibiters, Byess 1@1@9 @ﬂnbMﬁ Bndg me/thvr@wa%k@@&wwbﬂors for

BB hE S AR 0 S50 BB Bty
tyirdddieddpise iilivbitan dudhhe Mmmhbrd}btﬂmrnphbmﬂWmmhmmﬁ{B
farnesyl 20 transfer se inhi Sj ne

C225]), t
[ gaonrﬁmw)ﬁwwaﬁﬁl -QRIOE A g Hvlé@rﬁwg O ﬁigﬁg@&% pheny?)-6,7-
bfs%@&%%&ho{ﬁﬁmnazohnA-amme (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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exanpl e inhibitors of the epidermal growh factor
famly (for exanple EGFR fam |y tyrosine kinase
i nhi bitors such as
WQ- 08P Sr o- 4- f | uor ophenyl ) - 7- met hoxy- 6- (3-  PCT/GB2005/004811
nmor phol i nopr opoxy) qui nazol i n- 4- an1ne (gefitinib,
ZD1839), N-(3-ethynyl phenyl)-¢g7
bi s(2- nethoxyethoxy)qU|nazoI|n 4 am ne (erlotinib,
OSl -774) and 6- acrylarnldo N-(3 25

ol L BRSO e B RO AR A AR b
ammgb@jnﬁﬂra geﬁtagﬁpwt h factor fam Iy and for exanple
i nhibitors he hepatocyte growth factor famly;

(V()W)asw dan@@u@quﬁms aephrasCanlpitaaistin Adsedwhinphundstiissiased in

TokePos b ety HAnn O ols IR B8 M Rlop s AW oL B0 1

WG rgp22aMwiduedu43 8 and erael/gsmmb- [ AvastinTM, conpounds
such as those disclosed in |International Patent

(vippntisensei therapigl foranmdsthowovbirh 3ol ety dw Brmbdistadcbove,
su\é&?%@?%é antam_}%ﬁméggg% 064218 PCT/ GB2005/ 004811 - 18

oun *her mechani sns (for exanple
(Vhﬂ)@&ﬁb flﬁraplyrﬂpph:lab}&rsﬁmefudiﬂgtfeg example@aipiGachuntt ieplac@db@rrant genes

AR HREIG HIN uR iER -
m’%ﬁ% RS A S B B8 I“%"%\»EE%?SE@?R? B bR ypiding inase or
a ViB21aD BiRibBsduCtaist ynzgntei sndnpprobties apiresasd paticak wighee to
those which are directed to the targets |lis ti}ed above
chemopesapY o aiohersny Syehanpulidig rsisne gene heepy: 94
(HNBRARGIRPCRpRAShes! Mt Br BRI A SRS AARAS %ﬁo%ﬁmaches to

to regl ace ‘abérrant genes “such as aberrant
ingiiseserthe imBROAenivity BROAZeNt GDERT c@};]anecknhsrtenm&an@mw;theytokmes

g Sl A0 BRP RAR RS et ted O Ry Kouiifine factor,

apprdacRELE et RAR ?B&Yﬁlﬁr% Qpﬁﬁﬁﬁlﬁs@‘ilgiﬁ trlaRsfbat6d BAMABne cells such as
patient tol erance to enot herapy or radi ot hera

cydeldne-trensienied dendeitic eells, aprinadiey émg csﬁ@klapwyranafn@teg fuggour cell

il R SO nADP LA AT RELSEES, 1oy cane The

| Murggenilaed ¥s ofix@bddsertict eormihattdl gréducidahpla§ a compound of the
transfection with cytokines 15 such as interleukin 2

Forpugg @Ukmﬁhqd%ag@faaﬁa rieﬁsylbéd hereince Sepeothen Rggmaccutically-active
ageht \E}}Huﬁtdsfhgpfo%g %Sa @P&H ﬁ?ep Qltlgg?sf o%%%e?nepﬁat%ﬁ ldhen a

nergy, oac S|n such
ccmsﬂamat},omdkmtdanmamsxﬁ@prmmendrl tic cells, appr oaches

Kk t .
g;h?@ﬁ’&%@g %&%@@%S% t%icéé% tﬁjﬁ gélﬁl’[%e ff é(gﬂle asa tlgjerapeutlc 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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If fornmulated as a fixed dose such conbi nation

products enploy a conpound of the 20 Fornmula | within

t he dosage range descri bed herein and the other
WOAPHed2N§t i cal | y-active agent within its app@@léeB2005/004311

dosage range. Sequential use is contenpl ated when a

conbi nation formulation is ingppropriate. Al though a

compound of the Formula | is primarily of value as a

therapeutic agent for use in warm bl ooded ani mals

.nel udi n n it _.is.also. yseful enever it s
T 9 SRR oy b b R URPlabg g R HE exaapled
net al | oprotei nase. Thus, it is useful as
phar macol ogi cal standard for use in the devel opnent
Thsrrelprantistaiiog meterialsese coramgraigilaveiladeechay be madaby any

. ' t. 1064218 . .
PO ERI0UEM BlerdRER 18 e AR e RSP0 e ey homistor
deséribesitin alicesk ampldsherdim| Inaddivgonrthe fdliowilig 1aleeshame deigils of
. The relevant starting materials are conmercially
ingepRpdligies and thergprrapopding rpgistEnumpess feRhanicahdbsigetsas
described in the literature or known to the skilled
chem st or 5 described in the exanples herein. In

addition the follow ng table shows detai| sChtmical Abstracts
internmedi ates and their correspondi ng regi stry nunbers
in Chemical Abstracts. Chenical Abstracks Re@giydiymbers

NaThT S A2 - dT oxXor m dazolrarm=4 0.
E%E%% g/g&s -%ffﬂqaﬁgtﬁ?ﬁ%ﬁ#g?u?f onyl chloride Exarf%?%lglsolg

Bejans ?WI ]§ ?{4- [4-(2,2,2-trifluoroethoxy)phenoxy
] pi peridin-I-
yl}sulfonyl)nethyl]imdazolidine-2,4-diohe To a

solution of 4-[4-(2,2,2-trifluoroethoxy) phenoxy]
_ggi‘ per i di ne hydrochloride (0.3 g) and dii sopropyl
Exampledyi ne (0.37 nL) in dichloronethane (100 nll.) was
5851958 et S A= [4-(2,2,2-trifluorgethoxy)ph iperidin-1-
(5355 hy! - ytRfes oo o AR R RIS ey
ylgullfonyYmeglgyligdd agplidifiee, 4-edede i ng 15 sol uti on was

ti d_at. i t for 18 LT .

bt F Sl Rt L AL et i coconie 03

g)Snlidgiso ey drhiad (P$7 nahyin AEhResaeiRn O 08 nsll.) waddded [(45)-4-
colum eluted with ethyl acetate. The nmateri al

methy bZ.Aetospimidagelidindayldmethengsuléonsd chlga dodbBelig)vlhawesulting

s B B b pbalin B R Bl

pi PEtid @hdtiolr solution thak @Ry hdsotddididelbtly ohid 3ihiadd peried by
4-di one [0.33
chromato grapgly on a silica column eluted 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: (DMSOds) 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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20 g]. NWR Spectrum (DwVsQd6) 1.15 (s, 3H), 1.6 (s,

211), 1.8 (m 2H), 3.1 (m 2H), 3.2-3.6 (m 411), 4.4

(m 1H), 4.6-4.7 (m 2H), 6.9 (m 4H), 8.9 (s, 1H
WOR096AEESad, 1H), Mass Spectrum MH' 464. THRET/GB2005/004811

corresponding starting material was synthesized as

follows; 25 To a solution of _4gbenzyl oxyphenol (10 g),

tert-butyl 4-hydroxy-I|-piperidine carboxylate (11 g)

and triphenyl phosphine (19.7 g), in dichloronethane

. [
P PRl Y B IR rRcOn Mk Byt rofofor ¢ hovrs
di chheogodvert: hasneeniohedMhe reViu@ 800061 28% ethyl acetate/isohexane (250
PCT/ GB2005/ 004811 -20 drop, wi se over 15 minutes., The

d
mi  aed Tinheniighoabinie axids flisradall fide itrais Jves evanseatadbpvbiegissolved
inl$6 SRR (10U GhE a il Gl aifich, Bt EHIN was carried out

ushng alsilita pacushy grbienfétetion with 3630%ethykacafuow/atienkans (The isolated

B BeHEISA it o sy R PP bR aARCOSRE) Bl gersbuyt 4-14-

4T B ) MR R 14

OHT), iltSufnat23), Wdt(in, 2HYH31 énhIH), 8toher, 2HH phétmanei)y 10@s, 7)), 6.9 (m,

ield tert-hutyl 4-[4-.

41%£3¥Z2I5§%$§br a5, i MHe?84 carboxyl ate (12.2g).
NNRI‘@@WJ%&PI%M&LW@H b, 75 &SundePblktrealn Bf ﬁﬂ%bn,gﬂs’ad&e@a solution
(m 2H), 3.1 (m 2H, 3.6 (m 2H, 4.4(m IH, 5.0 (s,

ofXeht; busylgt-[Afbenzix y)phedoZy BipendingH)-cartgdatbe g imrathanol (250

o i s Rt S B o hpodicnd o e
syls@mt viRW Balloon. The reaction was stirred vigorously at ambient temperature for 3

4-[ 4- (benzyl oxy) phenoxy]tﬁ| peri dine-|-carboxylate (7.5
hayyrs.iHiydse grmnots remoped Foin the pystepe andpurged thies igaes With argon before

[ g0 hr i i )
RN LB 1 0, B B SRR DB RS s
wétedhthisdd/andtevapdrhied] the esihiriairutee with 2084 divohwl sther/iso-hexane to

Hydr o%(ihn was removed fromthe system and purged t h{ ee
yieldeg-autylti-hydgery- beipsridmesampx ylatei(pd @&‘Lﬂﬁgﬁﬁmq GRCL) 1.5 G,

: t T il
oR3 TACoAE 82 oA el DS UM EDTHS i i 298, 7 o,
4H).i turated with 20% di et hyl ether/iso-hexane to yield

tert-butyl-4-hydroxy-|-piperidinecarpoxylate (5.7

NIVR! @3eutRegpn e%s&@atyllf-@%@?y-lmlmrl I}eﬁ)ézbwlﬁt%-(i B Ha geshly
glohd %Egassitofm?éal(bghatg }ﬁ.@g) i acktdd®(2 @y wik adldedheat 2,24 8

(s, , 6.7 (m H).~"20 To a 'suspension of
trifroredshylylondivvyetndane- sulpgiopete (6 np ead dlbowddapetif fr §)hoarsat
m%%%gp {x#/n)p I lé'g%@grgff ﬁ%ﬁ% g%ﬁl@?&% g&)&}ﬁlct)r? of Iélldnzaﬂgge (5 q g %v%ts 2Fied 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-triflnoroethoxy)phenoxylpiperidine-1-carboxylate (3 g). NMR
Spectrum: (CDCL) 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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trifluoroethyl nonafl uorobutane sul phonate (6.7 g) and
allowed to stir for 3 hours at anbient tenperature.

After 4 hours a further addition of nonaflate (3.3 Q)
WRLEU8ed out and the tenperature raised t @CGIEFBIYRS/004811
for 18 hours. 25 The potassi um carbonate was filtered

of f, the residue evaporated apg.di ssolved in ethyl
acetate (200 m), washed with water (100 m) and

saturated brine (100 m), dried over nagnesi um

| Pty white sol ]
i o S o A PRl S g o o o
vedsutiledct wioldy h3G8eget hiybrideiet Bi-aldxaae EOMEN sty ehient

tert-butyl
t‘iﬂelf’%{% 5 , %,r 3 bopy.fihg 5p ert sy ymaesthand the rreritant selid triwatsd and

vafbﬂ%ai(tﬁzhﬁ%% alsﬂgﬁ(%{b S iy eﬁn&%&ﬁé}d %ng%%,gﬁé’.tﬁi%ﬁ?)roethoxy)
phexy] pipedéine ag 2 85dionklodd saltid LHOBIMES 8Rddtrum: (DMSOds) 1.7 (m,

078, 2% 3 200, &Rl A Biolly) 46 @n. 210, 69 m, 410, 88

(Piop&2IY] RRsd SFtrg M-8t 276 3 9) was added 4 ol ar
hydrogen chloride in 1, 4-dioxane (50 m), stirred at

anmbi ent tenperature for 1 hour. The sol vent was

E{X%ﬁYeefl- and the resultant solid triturated and washed

th a snmall anmount of diethyl ether to yield

Feth]-8,[ 24t (i HaRh A% 90 | idine as
e aglgchl[g{ri[ge@?gﬁlt (2.4 M%OX §)I\Flmzl\)§ Sgyggitpre ﬁi‘%ﬁ’@-(& DMSCd6)

hyd )

Y .S‘?l¥‘{qﬁl)m%h|yllinzi.dequiﬁin%ﬁtﬁos@ 0 (m 2H), 3.2 (m 2H),

4.5 . 48; 9 1 ) b

45 Ry Sl g bl 9 iR
205@@2@3&) fi?ﬁQ-lﬁgl)[Wé{Srbfdﬁéd 1|(02h ﬁhﬁdfsmﬂouaf oet hoxy) phenoxyl
AR 2 i inornctbdha egmy Ibineriie hydrochloride (750 me) and triethylamine
L8 A B o A e
hgmris.r']’}mﬁommm;m rgghoved in vacuo and the residpe stir;ed_ in water for 2 hours.
Th ki uRe S Ra s SERHATE. HAse PR Wtk e etion s aregetorgye the title
cbﬁg«ﬁinﬁﬁk.%%’)ﬁqmslaéoﬁgmz MESTSH b.%lt@@ﬁ?,u% JIHEH 68Ym, 47),

a np h The” so ré

i ent tenperature for ours. h vents we

194y &d),i3nl V@e. BDadd 9 (hd Hed 58 (e, $H), drdddm, I Hhpd.64 (4, RI), 6.97

. | ti [ 4 d [l d off, hed
of I 53 e PR A L D MAR BB ML PR % 1 1 87
conmpound (1.13 g); NWR Spectrum (DWVBQd6) 0.78 (t,

3H), 1.25 (m 2H), 1.66 (m 4H), 1.94 (m 2H), 3.11
E , 3.49 (d, 1H), 3.58 (m 1H), 4.41 (m 11-1),

SSafinfge 1 Ahe b 3 pdosdhorlpfeliynaiflhia? 7 (=
yl}sulfonyl)methyllimidazolidine-2,4-dione

Diisopropylethylamine (0.35 mL) and (4S-methyl-2,5-dioxoimidazolidin-4-
yhmethanesulfonyl chloride (248 mg) was added to a suspension of 4-[4-(1,1,2,2-
tetrafluoroethoxy)phenoxylpiperidine (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
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: (DMSOds) 1.34 (s, 3H),
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Exanpl e 3

5S-nmethyl -5-[({4-[4-(1,1, 2, 2-tetrafl uoroet hoxy) phenoxy
“kﬁép eridin- yl}sulfonyl)nethyl]

Ih1%84%E18di ne- 2, 4- di one 25 Dii sopropyl et hyl aniH&/¢B2083004811

nm.) and (4S—nethy| 2, 5-di oxoi m dazol i di n- 4-

yl ) met hanesul f onyl chloride (248 ng) was added to a

suspension of 4-[4-(1,1, 2, 2-

tetrafluoroethoxy)phenoxy]p|perldlne (300 ng) in

1%1501"}82(%11 ?BS 2@@(&&)@8@ SIEOX(HJ.FE%, P8 tﬁb (b 391)61%35 (d, 1H),

’te eratur urs
350 ¢d,abB o4 bed. a0, 115 6.76 &t,d¢l), RO6(EDEDET20 (& DI, 2.9811¢) 1H),
gurl fied by silica col unn chromat ography, eluting with

) MasstSpestumhM-Hsdi2at ed product was t hen

ol | AThgk1 E’%%%??@PE‘%‘WB%E oy oectf, vl Sl

D\u;z\iﬁwlﬁcbw Ialﬂtahcatbquﬂ‘e (D299 gats hedéd ﬁola&ohmminwﬂetlgsz,&
iIte so NVR trum .34 (s
uorwﬂ%‘geﬁ@@i é%mé gheer-bsi gégwé@zsgnlm% é%-lfaéf@-wl%@ﬁ g) and

1 s _Oj‘gﬂﬂz‘rgn% é }§ 411 %@% 0 e:tha%eq% ?{13[5 gl;_l{é(gga&py{b r’nixture was stirred

aﬂarﬁﬂem 160p e(rﬂum'dfd)’ 18 toT6 aﬁnﬂ thenThihcenfra@a af ri:,duﬁebd) predsud) This

reml ing g%xture was urlﬁe]d@y silica co?urmg chromHzograp A Seli r?g(,: \tmtﬁ a gradient of

04s [lfl%@’gharl agetgtetlﬁhé)@aﬁlle %@g@@%ﬁé%ﬂ)b%ﬁ noyh piRer i dine was

prepare lows: 5 Diisopropyl azodicarboxylate
te@@ﬂ@@ownpxmhermuhnpmm botrboxatea 4 light gre@n Ql-l (3.3 g); NMR

shtrl HPRRAT R RO e & sbal b 1Rlem. 31, 3.003.24 o,

Hglmmyb PROSHNI 447-4 39 ImO) H), 8. b (ﬁhhﬂy,qr@t@amﬁ),(ﬁm (@2 H),

ereactlon m xture was stirred at anb

t enpéVaiGl i digxanpd3fouds) svagnddediedert brivd ﬁt[ﬂzﬁl de-At
B R o T e AL BT St Bl

aﬂlb@ﬂt tefibefiturd Go:030 @inkibeko ’Elﬁefhyﬁxtﬁféeﬁéstt&m dﬁ)nh@mmﬂ dt@educed
give the tert-buty

presiwramd isiwated o ﬁﬁ@ﬁ[ﬁtﬁrpifb% Fesaiting precyiiabrowgd Bliged,gvashed

i) s Yl oyl SRSV O

t@rallferdethdx Pphendh|pipSidute &.tHOhydrpcllbiide 414274 SINMRSpectrum:

s Cis S e S dadn. oibi 2 55 2 28)3.15Y 5, 2,

1%7L860 (ol 12 675% Et 1H), 7.06 (d, 2H), 7.19.(d, 2H), 8.95 (bs, ZH), Mass Spectrum:
tetraf uoroethoxy phénoxy] pi péri di ne- 1" car boxyl a

M-8 2%) . The nmixture was stirred at anbient
tenperature for 30 mnutes. The m xture was then
concentrated at reduced pressure and triturated with

Egga%mq ether. The resulting precipitate was filtered,
washe

with diethyl ether and dried under vacuumto
58+ etleylA-[(#4-{4-(11.2,2tetrafluoroethoxy)phenoxy]piperidin-

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

Diisopropylethylamine (0.35 mL} and (4S-ethyl-2,5-dioxoimidazolidin-4-
ylymethanesulfonyl 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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tetrafl uoroet hoxy) phenoxy] pi peri di ne as the

hydrochloride salt (2.76 g); NWVR Spectrum 20 (DWVSQd6)
1.75-1.91 (m 2H), 2.02-2.17 (m 2H), 2.95-3.12 (m
WOLR06/8p421E_ 3 29 (m 2H) 4.57-4.69 (m 1H), 6.PEI/¢B005/004811
1H), 7.06 (d, 211), 7.19 (d, 2H), 8.95 (bs, 2H); Mass
Spectrum MrH 294. Exarrpl e_¢h 25

5S-ethyl -5-[({4-[4-(1,1, 2, 2-tetrafl uoroet hoxy) phenoxy]

pi peridin- yl} sulfonyl)nethyl]

filiFﬁr_Ej g lsclzld ’&}g? ﬁ'ﬁl gl gdp 0 6?(%?%2%# g{' an‘ (?rlTI]lende m{d%r ¥acuum to give
thy hblér@dzﬂﬁtneﬂtdsfawte @hh msmgj 28 REhectvif @DMS@dE)OO  (t, 3H),

suspensi on of 4-[

1.oG&d r781(llnu8H&>e1t %@?Hhén%@cgpﬁl(@eilmlw 2 %@@nn%I)T),&ﬁl-fi 42 (m, 2H),
N T R

(s,DIHa E@Slb(i}QH)OMagsS@irm@aNgeﬂ 486, reduced pressure and
purified by silica colum chromatography, eluting with
et hyl acetate. The isol ated product was then

%t allised fromethanol (5 nL) and WD 2006/ 064218
2005/ 004811 -23 filtered. The solid was then

(58)-5metyl-5-[(HgdH(peutaflberoetioxdy)siendxyptbetidind - under
vacuumto give the title conpound as a white solid

yipspHonyhymethyimidazeliding 2.t Bid%ede) 0.78 (t, 3H),

é ggl‘oéa 30%111?(55 012{34 an@?lu@fbet}%mph&ﬁ?&]ﬁ%&ﬁhﬁé"hqyd%ﬁehlonde 0.15

2)3nd dii§apropytthydntis @, 160nn didhléjometharne (IQ& mL) s added§(4S)-4-

m%}g%ﬁg%‘é%’ioﬂlﬁﬁﬂa&gk‘i—g 'zl%agnetg “lgdrgl éh'_%l"lde 8) 12 g)( The re'g)cflon was
stfn%&)at aﬁnﬂ%ﬁhﬁéhrpéra&&ré‘ﬁor[l% Hoaet af | uor oet hoxy) phenoxy] pi p

eridin-l1- yl}sul fonyl)methyl] imdazolidine-2,4-dione
~! iﬁe'u'gacalog@pmtjog ﬁva@punﬁe directly using column chromato graphy eluting

oy HEERRL P #BLBY R RS ) B o o

tn(tLQat&@ wﬁ‘ﬂh)a mﬂalﬁv@mhl@ o® FBXh o/ dREhylttheW@he aﬁdﬂ&lt solid washed
Wkﬂ@ tiw yl sthsr, dilisxash Emddiélf@ Illil@ifr'rﬁﬁﬂu‘&m]t%tfﬁ Hieditla gogppund (0.18 g);

N Shc gt (DA L 0, SR TRl Y PP IR 12 o 280, 31

28R B3t3.6 tmyeE), plﬁ(xﬁ;ﬁd) ai0s€nt, RI)UE25N@n, Q&) i (s, 1H), 10.7 (s, 1H);
chrgnatogr?{f) ﬁl uting 15 with a gradient of 1 to 5%
i M-85 e¥?-or onet hane. The material obtai ned was
tritpAL Ee@@ni u%ro%%&!y Yieh 9Enc§ﬂe’?13ﬁir5aﬂ%déjlhs%ﬁlﬂ¥hstamng

et her. resul t ant so |d was ed wi t'h di et hyl ether
mbietislevasdprepetedias otlowsider vacuumto give the title

COMRg'a gols.lgbl% gf g-)(i,l,Z,Z,Z-p entafluoroethoxy) 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:
(CDCLs) 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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NMR Spectrum (DvsQd6) 1.0 (m 3H), 1.35 (s 3H), 1.7

(m 2H), 1.9 (m 211), 3.1 (m 211),3.3-3.5 (m 4H),

4.5 1H), 7.05 (m 2H), 7.25 (m 2H) 80(s 1H),
Wibz."?éf‘i%?lsm) 20 Mass Spectrum M H 500. Th@CT/GB2005/004311
4-[ 4- (pent af | uor oet hoxy) phenoxy] pi peri di ne

hydrochl ori de used as a startpfg material was

prepared as follows: To a solution of

4-(1,1, 2,2, 2-pent af | uor oet hoxy) phenol (6.5 @),

o b bR 55 et ek Sh o
stife00n AHOM WS mdigédionemd (50imEpfor A pld Thz adivemtrbaxyinatel the

bt T SRRt 3 BB BN b e Sl ity thr
(2550 H11)) 96 yibREP4 @@@ﬁ%ﬁ%&@h&eﬁbﬁ%ﬁﬁeﬂﬁ yﬁﬂoémsﬁae as a white

usi ng'co omat ogr aphy el ut | 4 m xture

sofifl (201 NMBSnereumn(DSlohz X 4me 2Hp 2y3 @, dZH)eBB -(oy ), 4.6.(s, 1H),

6_@,@5@;3&3&%@@3@@@@@%@ SRS P e
(m 2H), 1.8 (m 2H), 3.1 (m 2H), 3.'6(m'2H),'4.'6

(m 15!2 7.05 (m 2H), 7.25 (m 2H); Mass Spectrum M
Exa 54 WD 2006/ 064218 PCT/ GB2005/ 004811 - 24

S R L Sp e sy s BB PRTRRREEAS - car boxyl a

yl]ﬁlﬂ)ﬁyﬁnﬂihy/lﬂmldﬁohﬂfn%dl iRAigheOM HCL in 1, 4-di oxane (50
mL or 1 hour. The so Ivent was renoved the result@@r? ©.17

s ol) it & solutiom pEdt| dientafiveranjloxeinhenoxylmperigine hydroghl
o3 BSRSR A Bl el B NEACHERIABEN P S s 454

ethyld), Halivxoihitazellis4wiinehMmesdfiny (RoPdeD. 19MY. Bhe Riattiv was
2H), 3.3 4H), 4.6. (s,
S“%%l)%t a%b@PHeg@fﬁsﬁg) f°f218(ffﬁgfn H)9 8 (bﬂ)nad H)lH)' Mags

S

ooty R By s sy
with eigradient 801 yd) PRuhéthmd] ymdichiordmethatez §he dhateeial oltanhied was
tngf‘tltgd ?1\8&% -~ nlb gqf)lalélle ﬁg§9¥oﬁmyﬁeﬂ}ybg}l§ﬁ Jig resultant solid washed
wft‘l‘{ Qife%ll‘ Eﬂfef qgte(‘&l e&ﬁ drigd uﬂa& @bhﬁﬁ n%w i e &%Cp&nd (0.17 g);

| or onet hane

W@ (DMSOdG)OB(m, 3H),12(s 2H) 17(m,2H) 1.8 (m, 2H), 2.0 (m,

200 b 54 o e et ol A L TRGE D 79 6 10, 107

(sgrmj;amssnggﬁtMtws‘lm 18 hours. 15 The reaction
solution was purified directly using colum

chromat ography eluting wth a gradient of 1 to 5%
E%Qﬁﬂpl i n dichloronethane. The material obtained was

558-methyl-5-[({4-[3,3,3-trifluoropropoxy)phenoxy]piperidin-1-
yljsulfonyl)methyl]imidazolidine-2,4-dione

Diisopropylethylamine (0.37 mL) and (4S-methyl-2,5-dioxoimidazolidin-4-
yDmethanesulfonyl 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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triturated wwth a small volune of 50% et hanol / di et hyl

ether. The resultant solid washed wth diet hyI et her,

flltered and dri ed under vacuumto give the ti

W&o%%% &80.17 g); NMR Spectrum _(DVBOd6) O. S’C(Tr‘ﬁBmﬂsmmll
1.2 (s, 2H), 1.7 (m 211), 1.8 (m 21-1), 2.0 (m

20 2H) 3.1 (m 2H), 3.3-3.56&, 4H), 4.6 (m 111),

7.1 (in, 2H), 7.25 (m 211) 7.9 (s, 1H), 10.7 (s,

1H); Mass Spectrum MH' 514. Exanple 7

SBT3 8 oA LIRS AR A v

then pewpedlpy blhtmwmmm mhro@rﬁht@famﬂ;a elatiolg with a gradlent of 0 to 100% ethyl

s )8 QS 0 L
b 3 i o o e g g g, 0

3. TheaoniH), G- (mt ), 8cB4d, Hiihidenit(ds B drldt (Lr2dD)f 85-285 (m,

U5 6 A s 28 1Bl D0 X0 (5 R A5 Seemume Y 78

chl oThgl@taitD@ niHarial Wes-(3 302 E flubishréf Wﬂ&%ﬂpﬁ%ﬁ&h@@as

at anbi ent tenperature for 4 hours. m Xture was
prepreed epfedlomist at ed at reduced pressure and purified by

por B Gae eI atBSRAE PO iy ef RERB ERoBionsf 4 ¢
(béﬂ@yrmty)@miol (20 @), ert-Brg B hbdioRypiddiRiins olcatiRsyRfadus ts) and

then purified by silica colum_chromatograp

tﬂ@hénxlp@smhmﬁ (26 i deftlorgmethang (3wis. &wact@@@m{@ s stirred

at %gﬁ;ﬁ%}ﬁ"\ﬁgq%&ht\ﬁ rfSE]GES Hggﬁ/ge% gg&%ﬂ@% ?Qtee g’_‘#:'dhg dé%lﬁfgt?( s

refuiting hiix tuile Sds ﬂmg%dgbjﬂ ;i]md)qohgmﬁ&ﬂam%ﬁgfaajhyﬂmg;wglﬁa gradient of
0 pd??ﬁ%/f &:ﬁrﬂyl ac @e i1 hexgpg to ggr@ grﬁg&gl AgEﬁuﬁae&pﬁlpx@pbep_ogyé@eﬂdine-l-
cahsex asd hgﬁt &rﬁn M 3. 2#.‘3%%13".1"2? Spekhim: YBBT1IASLL (s W), 1.65-1.77

M 11-478. The sta t| ng
(nzﬂ,?{HD 4333, %(m,. mpa%ﬂr%@mx@@hkr&mﬂ@meﬂ)ﬁ Ae-4ikim, 1H), 5.01

P58 s e b e 0 AR NS Speciy BB B oy 250

(benzyloxy)phenol (2 0 g), tert-butyl 4
hydrog¥p|per|d|ne - carboxylate (2.41 g) and
10% iPgHadiyphoeasbamn(@. 763, §0%yy/ W) iwaslpddedde @rseluhan of {egibutyl 4-[4-

R g et Bl Afe Rt el B souflor CRlRE}. oo mirture

wﬁ@@w@@ﬁe@ ﬁﬁ@Fw@@d withih§droges wzl‘ce et e btired Water B hinfosgttere of
silica co uting with a

um chr omat ogr ap el
hrogHder 2gpusoT bRt epabestieh oL aRaHes Sl grd washed
withi & {haBB'It Yhe fkAts (’VQ? le% 19?1%2:(? REAGI% B{'egg.{ré o Eﬁre }ert-butyl 4-
{hydroxyphenoxy)piperidine-1-carboxylate as a brown solid (1.24 g); NMR Spectrum:
(CDCl) 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 fert-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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15 carboxylate as a light orange oil (3.25 g); NMWR
Spectrum (CDC13) 1.47 (s, 9H), 1.65-1.77 (m 2H),

. 83-1,93 (m 2H), 3.24-3.34 (m 2H), 3.65-3.76
W%’lz-o%ﬂ}d“ﬁl?Z?-A 35 (m 1H), 5.01 (s, 2H), 6. s g Eamsuassny
(m 4H), 7.28-7.45 (m 5H); Mass Spectrum
(M " BuOCO) +H+ 284. 10% Pal | adpgum on carbon (0.75 g,
50%Vv w) was added to a solution of tert-butyl 4-[4- 20
(benzyl oxy) phenoxy] pi peri di ne-| -carboxylate (1.5 g) in
et8NABAke nHAQaidd -gim@rzraumwt[aa(s )G@trﬁl’tﬁ%ﬁﬁ%ﬁ&ﬁﬁlﬁnoxﬁpipeﬁdine—

purged with hydrogen twice and then stirred under &

1-gerposplateras aofhitetsplid ¢@6re)f NMRSteotimmy: (GBE1axLMT (s, OH)pk 66-1.77 (m,

247} % E AT SRR 56 S b R B S5 a0 11

ZIH%QSEU#S?%@, i), €. 182689 Iy ;a@;ﬂass Spectrum: M+H' 390 and (M-
«(hydr oxyphenoxy) pi peri di ne-1-car boxylate as a brown
Byéi@@) 298. g); NMR Spectrum 25 (CDC13) 1.47 (s, 9H),

1.65-1.76 (m 211), 1.82-1.93 (m 2H), 3.23-3.33 (m

211), 3.65-3.76 (m 2H), 4.25-4.34 (m 1H), 5.07 (s,
ANCHT] infdidme (BimIywadtddded B ieSﬁﬂﬁﬂWE-&@,gi carboxyl ate
(0.97 nmL) was added to a solution of tert-butyl 4- )
trif PR RRBSRONIPIpeR e ecarhoxylatrotéy D an®- The mingyre was stirred at

. -t |-
o KPR AR Do ol ot Aol bt odpocd
prébeere aattritwatediwithudiecthybathatand siidediford Olhi@ntes. The resulting
tenperature for 18 hours and then concentrated at

PiegigledV e sEuhand dref anARsFTm i St £tldr@-Antrs puri fi ed
e T A SBUENI e T SO M ot
(DMS%N’-%-&(B&(_H? ?H)ﬂ.ﬂbid@e(nm LY i/E5-2 82 t(h RHY,12.97-3.10 (m, 2H),

v = . - o 0] I Il -
3 B LS R R RSOk D S 2 M

SheRGAB M 4o s, 911), 1.66-1.77 (m 2H), 1.83-1.94
J%m_ZH), 2.52-2.66 (m 211), 3.24-3.34 (1n, 2H),

3.65-3.75 (m 2H), 4.11 (t, 2H), 4.27-4.37 (m 1H),
EG. 78:6,89 (m 4H); Mss Spectrum M-H+ 390 and (M5
SEHOBES +t 290. 4M HCO in di oxane (10nL) was added to

58-@fHylIu(¥4-[33,B 4rifldoFopropoxy)phenoxy]piperidin-1-
trifluoropr oiqoxé) phenoxy] pi peri di ne- 1- car boxyl ate (550
yhaplfouyhaethyd{igidazgliding-2,drdioneat  anbi ent tenperature

r e S ER et O HEr P Rpl P R RS SBipidacolidio-
4-3iichesiianesidfbnt/bohldridenil D4 hes; 0.5 hem o1 suak ildgl tofrsasiepsioabEe4-[4-
BT ORI i TN S —
(2?% : %91‘1&'51%%& J.vlvgg sétﬂ?ér%t at %E@@engﬂ%nfe%éa%fé l%ﬁ The reaction was
in2o@Blel: P(48mthyt4d) 3-dRix0itni@addlidinag-yDillethandsul fhn gl dfor{de (50 mg) was
a%%l.: Tlge: ]é%(téj%’éﬁ{a% ;%i’grié ’at4 %ﬁéi'gr?t%n(l&rat%%é tl& 4 h%'uzss? '_I‘gé I%?thgl[g was then

concentrated at reduced pressure and purified by silica colummn 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:
(DMSOdg) 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 (i, 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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15 Spectrum MrH+ 290. Exanple 8
5S-ethyl -5-[({4-[3,3,3-trifluoropropoxy)phenoxy] p| peri

in-1 - sul fonyl )methyl | i m dazol i dine-2,4-dio 20
“%%&%&@%& et hyl anine (0.37 ni, 2.12 mmol) an(::PCT"GBZOOS"O"4811
(4S-et hyl -2, 5-di oxoi mi dazol i di n- 4-yl) et hanesul f onyl
chl ori de (124 ng, 0.52 mmol) was added to a suspension
of 4-[4- (3,3,3-trifluoropropoxy)phenoxy] pi peri di ne
hydrochl ori de (140 ng) in dichloronmethane (20 ni).

EXAggik yture was stirred at anbient tenperature for 18
‘Wrﬂleo

The reaction was inconplete so

(QSDSS—aidMl-Sg[(Bt H-G D3 8- mﬂhﬂgbpr_ﬁrﬁe?ﬁ)l)h?imwﬁldﬂ?mﬂ ;

e mxture was stirre
&%F@‘S‘ %%P‘%BP&‘“F p "’I’i‘Surs The m xture was
[(t4|S m@tﬁ?lcﬁBidi@&‘iuﬁ&oﬁ(ﬁﬂ%%@};nﬁﬁﬁ%ﬁlbﬁo@m ghlBHHé fd 953% was

i ca colum chromat ography, eluting W th a gradien
aécﬂeckjota@og%nn@f Hafei(2,23, Mtrh@{mcenyophxﬁphmxymmpendme hydrocloride

GRP eRr e aghy et Tes b e byt B S B0y fiorance
Seitrad Ifor FRfusd shd éirab&’éﬁaﬂ% BdsY A Hel8silid W& Wﬁ%ﬁ}@oﬁﬁm
a white solid (90 ng); NVMR Spectrum 30 0.78

chtomagagrphy(n6og lZB@lr(l 1z e }d)etecﬂu@fﬁ'a(/ﬂﬁn@hi) elutin ga&tli a980%

ngt%og%if'zlﬂg & 2' e %‘ylc&eﬁ@s?pé p?c%u%@ %\?Ep(hn\]ﬁ,q)z c!_r?e’&l_ upger vacuum at
5600 t@y}éﬂi thé‘nﬁ@coﬁp&ﬁld(@m Jg&m 8he8rd é%&%{s 1 %5(3, 1H), 8.0

SS Spectrum

(QGGBI @Bﬂﬁﬁ%m/w@wmmm), 4 A7 m, BXB 5 6d,9H), 3.3 (m, 3H), 3.1
5S).- 5- -5- .
(240 TG D D7kt BE ol 50307 Mess S Yt 40589

yl } sul phouyl ) met hyl ] i m dazol i di ne- 2, 4-di one
The4S)4- ﬁ'Z@BftMﬂrafﬁm'?o ﬁéﬂmﬂﬁeﬂ@)@jﬂl dﬁ@ﬂ&lﬂe hsld]r@amd}ﬁﬁ%e& P starting

onyI oride g) was 5a d to a solution of
Taptqripl mszresa@dtaét‘i’léﬁwworopropoxy) phenoxy] - pi peri di ne
hydrocl oride (0.69 g) in dichloronethane (25 m) and

! .
24 3T Sl 21 AaE AT oS ERRGI B pyociae s 9
it ési el (Semlpato’Civadetan argdnunmosm@ Bt aam?m/fof S infigutes.

Pty | ﬁ%%%gﬁap SO POR (of Ok s Sy e hd e e for 3
HER0URAq M BRARP QAR YAIBLOY ASHULRL 1R QB0 The

ylefdt etlt eco oun ect rum
coDbBEd@xir&td @ef? Washed With s8iuthted Isine] Hied 6\@ BA£I0),, fikfpred and

egfgllg)réttﬁﬁﬁ ’Eoe’g;lilyl_g 2@?3153 —tt%q:ﬁmﬂug%?op%l-g,lgﬁj Jz"v}l:g,z,l,-’-l]sp:ogaféqqﬂ’roéﬁgée —1-

stpBondiS as A dil. YRS SPEC tMs&eEﬁmﬁ?’ YEBRL) §5.9 (i, 1ED), 4.75 (t, 2.

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]lpiperidine-1-
carboxylate, 2.66 g as an oil. NMR Spectrum: (CDCl3) & 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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The
4-{4-(2, 2, 3,3-tetraf | uoropropoxy) phenoxy] - pi peri di ne

“E%%P@‘ﬂl% ri de used as starting nmaterial was prcgﬁgred
15 2, 2, 3, 3- Tetraf | uor opr opanol (ZP. 005/004811
was added to a suspensi on of sodium hydride (1.08 Q)
in dry ether (50 m) at OC undg8f an argon atnosphere.
Stirred at OC for 15 m nutes.
Perfl uoro- | -butanesul phonyl fluoride (12.08 g) was

and\ﬂ@gr@cﬁ@@ 3 &éﬁdfﬁ@r@koﬁ@@%ﬁn@@plﬁendlﬁwl Soar’tfb‘i?fa%d(iz 66 g) was

uenched wth tracted with éeth

disyglyed mﬂh%dl%r@m% aal) end ANEEE! me},@dmgh@@ Wk o) was added. Stirred
e r I Ler ed a

aéa@gﬁg%lﬁg?xggg%ﬁ@e for ‘ii{s ?Sgr 3\‘1%6 r{e\gf P%F’JII \?ﬁs %lﬁporaifczi 90 dryness to

yitld?s @hide Solid. 4T lib-sﬁliﬂ &\fals lﬂ@ﬂh@eﬁbﬁ RIE othér, 1so$é,téc[3§mﬂ@‘iﬁ ﬁaeﬁhcuum at

Ql. . Yield 5 47 VR_Spect rum (CDC13) 8 5.9 (tt
5q1Gy , Yiglded 4¢ {4-(253.§.3- teizafbmsomnp@tyaﬁfenw] opiperigine hydrochloride as a

shic?138% S e H00¢ L#H%’@#g%?@ﬁ?r 184 P8 gx&aéﬁ),%%ss(ﬁ, B, 4.52

(n4 m} BCEQ XD D ey X H), @eas @Il'l %*:)I 2. ¢ @Ry L @gﬁl 2613, ¥hs®¥pectrum

ot assi um car bonat e . 5 wer e adde
Ms*t r%@d at anbi ent tenperature 25 for 16 hours.
Filtered off the insoluble material and evaporated the
filtrate to dryness to vyield an oil. Purified by
Eamlnn O:hromat ography usi ng 0-25% et hyl

etate/i sg- hexan | uent. Yielded

ﬁretgukw #-fA2 @é %tqirglq%ppwnoab)@@ﬁwadwy%@ﬁdxy] pi

. NWMR
‘Z pfoiihery RSO R 2B faf %570 Cel 1y, 4.0
A(mmalﬁ gdus, précé?ﬁre(tb nhatllle&qnh%d n @tampl@9 Was ué’ed%to(makeﬂlr&) title

c%@%@p&?@é@ éﬁé{gbéz @@ﬁ@ﬁéazoé%n 4—‘3;p]methanesu1phonyl chloride, on

thE%ElheQHehé( lYI%Id[lg’t f'(BRisftﬁ’%ﬁ? 6@?3@1}"%% & 1m),

peri di ne-1-car

6 95 4md4H%€ﬁﬁ(t(,Zﬂ)m 5 (AN2EDLM.4G, TH), .54 i ane(n(, SEB. 1 (rm, 2HD),

1t S50 FocaeD b i s EneiSusap VLA o yress

to yield a vvhite solid. The solid was triturated with
et her, isolated and dried under vacuum at 5 50C.
_)m_b_@ll4 {4-(2,2,3,3-tetrafl uoropropoxy) phenoxy]

bR S G435 Fen fiuduonronetybheondpibesidis1-
ylngEhéﬂ'ﬁl)méth?ﬂ1mlﬁﬁ%ol?d‘91e-241-d10ﬁm iH), 3.2 (m 2H),

(m 2H). Mass Spectrum
[(%}-ﬂ»—n@j]gylﬂ; -{c_lmqpméaqul in-4-ylJmethanesulphonyl chloride (0.188 g) was

sdatho BRFHbh aF 44 G T pmlyRyorior oot RhORA AR

hydrbéiaaedd @.308g)2n dicli 6@ chan@(18!101) ek trifIgeaHEE0. YO rilN@tambient
described_ in exangl e 9 was used to nmake the title
temperature. Stirred for 16 hours and evaporated to dryness. The residue was purified by

prep HPLC (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: (DMSOdg) 5 10.7 (s, 1H), 8.0 (s,
1H), 7.0 ¢m, 4H), 4.75 (¢, 2H), 4.45 (m, 11), 3.5 (d, 1I), 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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conpound, using
[ (4S)-4-ethyl-2,5-di oxoi m dazol i di n-4-yl] nmet hanesul pho

chjorl de, on 15 the sane scale. Yield 136

29948 (Dvsade) s 10. 8(s 1H), 7.95 (s, C%%OD/O‘“SH
(m 4H), 6.7 (tt, 1H), 4.5 (m 2H), 4.4 (m 1H) 3.5

(d, 1H, 3.3 (m 3H, 3.1 (m2eH, 1.9 (m 2H, 1.65

(m 4H), 0.8 (t, 311). Mass Spectrum MH 510.
Exanpl e 11 20 (5S)-5-nethyl-5-[({4-[4-(2,2, 3,3, 3-

TReR @b Q@f?ﬁ?@ﬂﬁﬂﬁéﬁbﬁd&%ﬁh&io&ﬂ B@eaaﬂne hydrbchloride used as

sul phonyi i mdazolidin di one
st r(tms)mmrraémg/pre@asdmscf&lbiwmr dazol i di n- 4- yI ] met hanesul p

2,420 easer Bl e P AasR i FataBef Pt R ndiige .08

ethkoB0 ehel) 6008 0mtler bidaigbs Bin@yspR@E rm&eed( 1 0°@ror 13ndin
gw:a?tahél am ne) 0.70 ; a?%arrbl er?t? 25 tenp ear ature 3 uies.

Paflnpioettbrignesulp nyirf},um (B /ehar weedovly asld%&medﬁhéeﬂux for 3

g SR 7 R st MR R Bt B BB rhe

cagsihedttfacls@vere Wabhet WitR %’aﬁrﬁteﬁ Ibvige daie® bie Mgd O, filtered and
Yi el ded a_ solid product, ch was dried under, vacuum

epportrd to givgi 2v%3t3h%13§1%t9ﬂ‘@1’%ﬁhﬂtﬂnbz(2@3 b gyonagiyreobutane-1-

sfeles o oft-vipig 39, AR Pelctip H i 2mns 5 (0 51
2 3 313 §-Mentdftorofrod9l-8Q, A 1B, 3211;@,4 n&anzﬁh(omblﬁd:d)e 1-suigfonate (6.7 g) was

Mass Spectrum MH 513. WD 2006/ 064218
d1p@fy@2@ggpwg ﬂl) Tog- bpﬁé 4-(4- hydroxyphenoxy)plpendlne 1-carboxylate

Zﬂj dé énﬁllp%tag ?efé%q We?@&iﬂ\é ]amBieﬂﬂén?d ?ure for

orT de us i'ng nma \Nas prepare
I@Bmir@J Fibtaged: ofﬂthB 1ﬁso$utﬂe mamnaf dnalca‘vamrata:dnhﬂ file3teQoglrynsasto vield

s B oSO SRR (e 0TI ST ine s

el§51'1tr REdiaad te%lft?f 4.12.(Fh Y ?-ﬁentaﬁ’uoro ro%)m?r)%hengy)(y]pmendme-1-

Pert l'uor o- | - but anesul phonyl “f1 uor |
czsbmylg«te,an&uegi as &t bilr M/IRtSpec&ﬁiImx(GIMEhBé‘a G66(s, 4HpA.20m, 3H), 3.2

and _carefully quenched wth @) tracted with ether,
B0 50 2 e bt (o Dy RO GSiEhed wit
saturated brine dried over MgSHA, filtered and
evaporated to give

Tert-dngy13-[3- (ﬁﬁ:ﬁ,aﬁmmtamnmwbpoxmamﬁemlﬁmnm -Bcatoaflated0.81 g)
: %@?gdgln 411\23 qg %t r%) 10 Stld)l was acﬁleg Szurredgdt amlg%nt temperature
fob 1% housy. THReScAbh &kﬁkﬁﬁ;’é %é’ tva %@rjate%. 18 d%r%sﬁo‘hé}d AQiafel s88d. The

robut ane- | - sul phonate ( g di'ssol ved in
sdgiaww@m(rzlsd midh, ethresy tso}atqdym dried under vacuum at 50°C. Yielded 4-{4-

QARSI LS e R R
NVIR iSpRétrin® NITSVIB Ol F)ea b 9r(br, 160),00/(:8; 415, utﬁﬁffledmfi SYRE1H), 3.2 (m,

rnsolubl'e material” and evapor at ed t he f rate to
2H), 3@ &, 250), $i061(th, 2ED), 1.8 (m, 2H). Mass Spectrum M+H' 326

Example 12
(5S)-5-ethyl-5-[({4-[4-(2,2,3,3,3-pentafluoropropoxy)phenoxy]-piperidin-1-
yl}sulphony!)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) & 10.8(s, 1H), 7.95 (s, 1H), 6.95




v

Vo pey

an oil. Purified by colum chromat ography using 0-20%

et hyl acetate/iso-hexane as 15 eluent. Yiel ded

tert-butyl-4-[14-(2, 2, 3, 3, 3-pent af | uor opr opoxy).phenox
‘?631"%e-l - carboxylate, 0.81 g as an oil. NDW’GBZOXJIOMSH

Spectrum (CDCl13) S 6.35 (m 4H), 3.8 (m 3H), 3.2

(m 211), 2.8 (m 2H), 1.3 (ngp2H), 1.2 (m 2H), 0.9

(s, 9H)

Tert-butyl -4-[4-(2, 2,3, 3, 3-pent af | uor opr opoxy) phenoxy]

R R et e s 1

was added. irre

(na )b 6s (eppH), &L i(te3HY.or 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 50C. Yielded 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 ( DMSCd6)
S9.0 (br, 1H, 7.0 (m 411), 4.7 (m 2H), 4.5 (m
1H, 3.2 (m 25 2H), 3.0 (m 211), 2.05 (m 211), 1.8
(m 2H). Mass Spectrum MtH+ 326 Exanple 12
(5S)-5-ethyl -5-[({4-[4-(2, 2, 3, 3, 3-pent af | uor opr opoxy) p
henoxy] - pi peridin-1- yl} sul phonyl) net hyl ]

i mdazolidin e-2,4-dion e. 30 An anal ogous procedure
to that described in exanple 11 was used to nake the
title conpound, using

[ (4S)-4-ethyl-2,5-di oxoi m dazoli di n-4-yl ] nmet hanesul pho
nyl chloride, on the sane scale. Yield 0.85 g. NWR
Spectrum (DMSQd6) 5 10.8(s, 1H), 7.95 (s, 1H), 6.95 WO
2006/ 064218 PCT/ GB2005/004811 -30 (m 4H), 6.7 (tt,
1H, 4.5 (m 2H), 4.4 (m 1H, 3.5 (d, 111), 3.3 (m
3H, 3.1 (m 2H, 1.9 (m 2H), 1.65 (m 4H), 0.8 (t,
3H). -31- dains 1. A conmpound of the Formula (I) ~\ O
R2H R-OO{ NSNO ~/ ONOHW wherein RLis a
(2-4C)al kyl and is substituted by two or nore fluorine
groups; and R2 is nethyl or ethyl;



or a pharmaceutically acceptable salt thereof. 2. A
conpound of the Formula (1) as clained in claim1l
wherein Rl is ethyl, propyl or butyl and is
substituted by two or m)re3fluor|ne groups. 3. A
conpound of the Formula (lI) "as claimed in claim1l or
claim2 wherein R is ethyl, propyl or butyl and is
substituted by two to siXx f1uorine groups. 4. A
conmpound of the Forrmula (1) as clainmed in clains 1 to
3 vvherei n R is CF3CH2-, CF2HCF2-, CF3CF2-,
1. Aco Ol,mu ?HCFZCHZ or CF3CF2CH2-. 5. A conpound
theFo é(l)asclalrredlnclalrrslto4
sel ect ed from 5S)-5-methyl -5-[({4-[4-(2,2, 24rifl
uor oet hoxy) phenoxy]pi peril i n-1- yl}sulfonyl

Ynet hyl] im dazg d|n a- -dlgne R2
(5S) - 5- %h_\/b 5 (2/2, 2- r et oxy) phenoxy]
pi peridin-1°y1 ny‘P) t hyl daz e- %)4 di one

’SS-methyI 5-1({4-[4-(1,1,2, 2- tetrafl Nhoxy)phenoxy
] pi peridinyl }sul fonyl)nethyl]imdazo d| n -2 4-dj one;
5S-ethyl -5-[({4-[4-(1,1,2,2-tetrafl uoroet hoxy) phenoxy]
wherl I peridinyl}sul fonyl)nmethyl]im dazolidi ne-2, 4-di one,
'%)% S)-5-nethyl-5-[({4-]4- (pehtafl u oroet hoxy)
FP&%? M)Lg Qn%rls Sglfﬁtutﬁcli layt\}vgocla{ gtore ﬂuonn gri upg%tndh y! ] Lm
(58) - et yI 5-[({4-[4- (pentaf | uor oet hoxy) phenoxy] pi pe
oraphérﬁ*bdéntﬂsalbﬁ|a&c§HébIe%QiYﬂhargg?t hyl']i m dazol i di ne- 2, 4- di one;
5S-nethyl-5-1({4-[3, 3, 3-triflu o rop ropoxy)ph
2. A con@ameyl the Refilad))lafcihimdd it 84 QRNbin RTBERY |l %@A Ci M}
ormo@-ﬂﬂqriﬁed‘owmne SS=et hyl - - 5=[ { { 4np AR ek Ping sdudefltes by o
pro p oxy-)phenoxy3pi peri di n- tyI }su Ifonyl)m
3. A comgpiig piltherfprtailz ¢F ds cldimied in claim2 or oflinal2 e R is(eBHi) propyl or butyl and is substituted
byfw“stOﬁ'éﬂqu@@@UlES(H [4-(2,2,3,3-tetrafl uor opr opoxy)

Claims

LU I
. s gla ai oI ~TY] - CF3CF2-,
crochaaE 4%?%%5?%&%

phenoxy] - pi peri di n- 1-yl }sul' phonyl) nmethyt] i mdazol
5. Acompaling oftfe-F2rmdila (IflasOfa@ied in claims 1 to 4 selected from .
(55) 5-met hyl -5-[ ({4-[4- (2, 2, 3, 3, 3-
el S 61-B10% Spoiuploptheripheydxy] Phaadin- na}smfohyq)mbt}ns]mh@b@myd 2 4Wione;
(5§Jr i{ -tz 8 Pitriuordetiexy Dhetoxtippergin-te/flifonyl)methyljimidazoliding-2,4-dione;
" {é‘t[‘w’ﬂ 2 B-Aqt Fg?u&tm thpxy)ghedox@pidri@aypeiiinglnetholiiroipdzoluinsg ¥-pione;
E‘égéf ; é?ﬂ Orf@fgﬂx =gt ptiReydiyhretidnyIretwlinidezolidinetl frgione;
(5 - - pejitafl roe;&o @@@g]g!pqnglp 1tyRpalTi yl)g]gfgylh'@l:ﬁa@ﬁldlmz-&dlone
-5 uo sﬁh lgn Xy |pecrlgm-&yié*If?é@mpﬁyl]aiﬂgﬁz@ﬁlge-%f -dione;
e }r tai n~1%£faff M@gpﬁtﬂ"@'r@&i“ﬁmne

45 ----- tif ox
24&&@_” dl Hgﬁ Eg%ror‘ﬁﬁ) [oROX Eﬁfglp‘le)noxy inefiding -y qtip W methyl] imidazolidine-
(5&913199'&&%9"- B8 t&@%u%&r@poﬁysp’h!ar)oxyﬁ-p:pen&?n-%l}sthoRa‘l methQ]'lrgldazﬂldme 24-

diote; Cl
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OH (~) wherein Rl and R2 are as defined in claim|l

and wherein any functional group is protected if

necessary, and (i) renovigg any protecting groups;

and (ii) optionally formng a .

pharmaceutical | y-acceptabl e salt. 7. A pharmaceuti cal

conposition conprising a conpound of Formula (1), ore

pharmaceutically acceptable salt thereof, as clained
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in any one of clains 1 to 5 for wuse in therapy. 9.
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enzymes. 10. Use of a compound of formula (1), "or a

pharmaceutical ly a@ept abl e salt thereof, as cl d

in any one of clai to 5 in the manufacture of a

medi canment for use in the treatnent of a disease
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Use of a compound of formula (1), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1
to 5 in the manufacture of 8 medicament for use in the treatment of a disease condition mediated by collagenase 3.

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 osteoarthiitis.

A compound of Formula {I) or a pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 5, for
use in treating a melalloproteinase mediated disease condition.

13. A compound of Formura (I} or a pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 5, for

use in treating rheumatoid arthritis or ostecarthritis.



