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t her apy. The ASo¥PBUAERRTEIARES INRAEAPRDN ar e
inhibitors of one or nore netall oprotei nase enzynes.

Met al | oprotei nases are a superfam |y of proteinases
The gresenyinventiqunistatesiin SH/ALR %b:éﬁ@xyfﬁme@éﬁ degjgaiives psgfel in the
. 1 b r u . oyt
i, A bbb B DS Bl omposons
contaihiag sei, edd ithdioudednmitterapy. and subfam | i es as descri bed

in N. M Hooper (1994) FEBS Letters 354 :1-6. Exanples

of netall oproteinases include the matri x

The %ﬁuh@%@%‘ 1'%?%?%? MﬁibﬁHﬁh}f e b ﬁlo?@fnle?aﬂg%ﬁgg%se enzymes.

the gel ati nases (MVP2,
Metadibprotahasss are a(sniveBamilVell i@pteiamtd (Enzymeds) vhpsd ImowviviRib)hers in

receﬁé%k/bg\?el( i%ﬁﬁtg%%% cf(.rgrwlr\l/%%ﬁ%kg %%?%clgly &%ﬁp&%&?ﬁct%gﬁ considerations
these/ DRYALYBAVR HEn SRASTREdMtdfatilid¥Xadisabiahiliddtis@esdrivel wRSM Hooper
t he secretases and sheddases such as TNF converting

(1996 beitapAis b G gk amptss)of matallepsetaimasesinglide thamagix

ncl ude en C '
e LR RER, RS aBS b SRR, PRABSISIELy e
gelatBQEHEMAVIRS EMMPD), BB dabielysins QUVERS, ININP16vBME] If) arktriyysin

and the_angi otensin converting enzyne famly. 20
(MM, pstainelisisn QUBIP) conpre e TV 1) che g VMRS MR 14,

] : s 1 s

P\ a5, B ka0 86 B B SESC B btich nluds e
secretiseeiminheddasebarh af ANFxtonwertiag énzymesi (A A0 ded MALF); the

during nenstryation. This,is based on the .ability of
astacqtyfamm Sy wihich ebids; SIAIRES TG 2F BEAGelIagep, Dsogssyia BRotiRase (PCP); and

otherBL il SprotekELLRE af HEdle@RakOthe2885the I SR RAINSEAPyme 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 important membrane
proteins, such as the low affinity IgE receptor CD23 (for a more complete list see N. M.
Hooper et al., (1997) Biochem J. 321:265-279).

Metalloproteinases have been associated with many disease conditions. Inhibition of the
activity of one or more metalloproteinases may well be of benefit in these disease conditions,

for example: various inflammatory and allergic diseases such as, inflammation of the joint
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25 and fibronectin. Metall oprotei nases are al so

believed to be inportant in the processing, or
waemsmeoisen, of biol ogical inportant cell mnedi aP@r/6€B2004/002702

such as tunour necrosis factor (TNF); and the post

transl ati onal proteolysis processing, or shedding, of

biologically i nportant menbr-dne proteins such as the

(espffo[1 VT, L;lfgllétﬂ!?\tltoﬁ ar&BE%rsegs?&) tls n%b%;’l?) %ﬁioﬁoo?%eeéagtro-intestinal
tract3espedi @by &?ﬁhnnﬁ@ry"&i\x&ﬂ H@@dsetlﬂtd}@@\&scdma‘s and g&dtritis), inflammation of

associ ated with many di sease conditions. Inhibition of,
the skine(especially Pyotinsisopezene, desmatiipt Wl tiBepbmetasiasis o1 Hygsion; in disease
i
assoxefg ghp V‘F&l ﬂ%gﬁt{f@ﬁe&i &egH?iaﬁ&F?ﬁhg Egﬁ%@gﬁxlﬁgﬁgﬁﬂ sgll ggsé égéoarthrms in
bonestesdiptings dibenkd Guminhs mﬁeapbrdsts&mjtkﬂagtt( sdipease )] ihydiseases associated
it S 0 0 ST LS 054 SORLLDEL L 220 89U v et
penc(d%ﬁﬁ? fisedsk gsdcﬁfak %mﬁwlﬂ)}’cd%ﬂé’h? hlcgfaﬁﬁﬂstﬁcer%&?éﬁhb ¥iin, post-
colitis and gastritis), inf l'anmati on of the skin
operétemdnxﬂohy (spsb A$ ealosic apastamasis) dod demial iveound healinggrdemyelinating

diseife Ghint v, el B Ret B vOrS DRETE e RECE AR sleiebisy

AlzhRiAd PEssd; e&éfab&)ﬂdl&rl Batrik l?rerﬁodBl’lih@g S1ehleath Mﬁdﬂivﬁ@@ﬁa@ diseases
(such as ost eoporosi s and Paget' s disease));

suchcfis sestenosis 484 @@emswemwnéwérm@bsawgnw@ﬂ@@n@ry dlt’r@éses COPD
R@ﬁ? delling associated with
Whegg ??hgsgéeéfg %ag{gﬁ'di sease (such as gingivitis),
corneal ulceration, ulceration of the skin, post
operative condi ti ons gsuch as colonjc anastonDS|s) and

A miggheraf metliqBroieinase ighibirspie kneum; digfemrné glastes ohpompunds may
haveccﬁ EL:'eg{ c(leé%g%:s g? g@g?;y é}%doégge\ﬂzf f0§¥ﬁﬁ§i§iﬁ§ éﬁfg&&k 1iietalloproteinases.
The pnese:ni tefentorahaveatisdoxence mndwldlasn 5 9f cdyspounds that are inhibitors of

rdi oqvascul ar di.seas ch as. resteno
mete Pt er e O PR BR Pl DD LRREE £ Lipiitha dalsg known as
MMEHL 1?2 AFRS corlpdtiads WA LinVSAtbA HAAS bERERIal PBlch&PARIOr phArmacokinetic
er of netall oproteinase inhibitors are knomn

Pﬁmdﬂﬁ$erent cl asses of conmpounds may is have dlfferent

degrees of potency and selectivity for inhibiting

vari ous netall oprotei nases. The present inventors have
Colladenas\R(VMNIFE 3N ek &ligdy ddneddraae RN A Btarpaeived from a breast

I nhi bi tors of
tumour [J. M. P. Frel_]e et al. (1994) Journal of Biological Chemistry 269(24):16766-16773].

PCR-RNNA 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 epidermal
keratinocytes [N. Johansson et al., (1997) Cell Growth Differ. 8(2):243-250], squamous cell
carcinomas [N. Johansson et al., (1997) Am. J. Pathol. 151(2):499-508] and epidermal
tumours [K. Airola et al., (1997) J. Invest. Dermatol. 109(2):225-231]. These results are
suggestive that collagenase 3 (MMP13) is secreted by transformed epithelial cells and may be

involved in the extracellular matrix degradation and cell-matrix interaction associated with



10

15

20

25

30

net al | oprotei nases and are of particular interest in

i nhibiting collagenase 3 (al so known as MW-13). The
w@orepoenses of this invention have beneficial pPCEGB004/002702

and/ or pharmacoki netic properties. 20 Col | agenase 3

(MW13) was initially cloned froma cDNA |ibrary

derived froma breast turmur3 . M P. Freije et al.

o8 b b S8 g i

growtlainggkirofartinsgamesis.i ndi cat ed t hat coI | agenase 3 (MVP13)
expression was limted to breast carcinonas as it was
not found in breast 25 fibroadenomas, normal or
Receh‘?@ﬁﬁlfgﬂed B EhMied! |t1€’eﬁ @ollﬁéeﬂ%%@ (NMP'IS}?%IaySOaY 1Y i in t‘HE ﬁfrHéver of
tate or parotid gland or in breast cancer
otheﬂ ¢qmesct(VE41?suB$ Forngtaneed camRigent Withwbegapasnd (MMRH) substrate

oIS VB3 AR Rl Ml SRS b 1. i

Invedt! 97(6 L ¥ L6884 Krigapait 2 ol (1D96). T&(mbc%ﬁcaﬁehmaﬁmamswsm
cell carci nomas Johansson et al , 1(1997) Am J.
collagendse B (VMR hag beendumpthesigedioi sqierapleatiring psimary pssification and

skelé/'\%g%’léﬁdegli%ga% #t&ﬁl?.ﬁl%agléd?ﬂé Wae §1%dr92 i’EBtB'vestt T6(5YTLT-728; N.

Johafigsbh 8061 #$9973 DeVMP$:3.) 20863 1338(7 rﬂmdn Hysttwamsjdl‘)ﬁtrméases such as
epitheljal cells, and_may. | ved

rheugiioicand 9RO itis e V\Sﬁé@%@ 4l oRIBRY é’gmum%ﬂlrzéé% 595; P. G.
M1tch i & aﬁ‘cgl@@ ) PERC Weglgﬂ_t) I?B‘Ft78§t@5ﬂ,1ﬁdf SPACK (?ﬁ Adthritis Rheum

served I n 1 nvaslve breast cancer ons an

_0(&111139191%96 aadidunia itee gseptic hodsenisg phhipaeplacempatelS. Emai ef al.,

(199K Bay Tt e SBLA ATEHDT R Rfonab OB 3o tso en

implfcaftasfk El’lféﬁlcta'dﬁﬁ moddzrﬁhs O R 1hANB&N 16QINSESIRRE eﬁYtﬁelﬁum of
col | agenase 3 substrate S\F)eCI ficity and

chropicelf yeindlamed irmcowelgm glggwqudessuﬁoﬂ dgbliitq @. . (1998} e | Pathol

152yl P99 o LSO i anc

Vaaldhb el 84419580 Linveql Dagenals 0%t11.04/M0B) has been
hypot hesi sed to serve a role during prlnary

ossification and skeletal renodelling

Com?[?ﬁ’%gwlﬁﬁfﬁﬂm th€hetftn of(lﬁe%glzc)pr&@ﬂmsés m%%}tlcufag(cghag%nase 3 MMP
13) are described in WO 00/12478, WO 00/75108 and WO 01/62742. Included among these
reported inhibitors are aryl/heteroaryl piperazine sulfonylmethyl substituted
N-hydroxyformamide compounds in which the aryl ring is substituted by a number of
possible substituents, including inter alia alkoxy and aryloxy. There is no disclosure that the

alkoxy or aryloxy substituent in such compounds may itself further be substituted.

Substituted alkoxy or aryloxy aryl/heteroaryl piperazine sulfonylmethyl substituted
N-hydroxyformamide compounds as inhibitors of matrix metalloproteinases are encompassed
within the general disclosure of WO 99/38843. Among the numerous possible substituents
for the alkoxy group listed is halogen. No such alkoxy substituted compound is disclosed,
however and indeed, the only N-hydroxyformamide compound specifically disclosed is
N-{1S-[4-(4-Chlorophenyl) piperazine-1-sulfonylmethyl]-2-methylpropyl }-N-
hydroxyformamide.
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i o Johansson et al, (1997) Dev. Dyn. 208(3): 387-397],
in destructive joint diseases such as rheunmatoid and
w@siosoomer hritis [D. Wernicke et al, (1996) J PCT/GB2004/002702
Rheumat ol . 23:590-595; P. G Mtchell et al., (1996)
J. din. Invest. 97(3) :761- 768 O Lindy et a
(1997) Arthritis Rheum 40(8)‘ - 1391-13991; and duri ng
The ]g'{égen?i@%ég‘)?s 111an8 g(gtﬁledr}gati%flnlpagﬁtfg gﬂg;ﬁ? ﬁé%l?)%.@’l E)ﬁ)erelzmae' su%nylmethy
substltﬁ&H-Nélc@&ro@ Ifd)ragﬁnds eordpquiiPirBvhich sheadubstitnestris iaa alkoxy group

i.cated I n ronlc adult periodontitis. a t has
which Bl foupptinsed By GoF REMOHT hbELRGE BR g IoefyyadVantageous
[
metaglfi{nlofé}g%g;ﬂ*ﬁ%&ﬁ‘% Qgﬁ@@{hll od?%bﬂ% nﬁéestﬁélﬁsl\/ﬂ’g \i{?‘r %&d g%’u'é (Iieﬁlrﬁlﬁle
activitgpoefeks.i ng of the coll agenous matrix in chronic
wounds [Nl Vaal anmo et al, (1997) J . Invest. Dernatol.
109(1) :96-1011. 20 Compounds which inhibit the action
The ?fesémhﬁlehﬁ&{ prlovidegsesfirst Aspead 4 édnibctind op Fdragendse 3
MW 13) are described in W 00/12478, WO 00/ 75108 and
WO 01/62742. Included anong these reported inhibitors
are aryl/heteroaryl piperazine sulfonyl nethypyo
substituted N hydroxyformam de conpounds in ich the
aryl ring is substituted by a nunmber of_pagsible
substituents, including inter alia al koxy axd aryl oxy.
There is no di asure that the 25 al koxy or\aryloxy
substituent inh such\conpou |tsq|f f urA her be
substituted./ Sulstityted koxy o]
aryl / het eroaryl pi pegazi ne\sul f on netﬁyl substituted
N- hydr oxyf or am de 'onpounas as_y/nhibillors of matrix
met al | gpr otAi es”are enconpassed wit®in the genera
di scl o Oof WD 99/38843. Anopng the nunerous poss(pl e
substituents 30 for the al koxy group listed is
hal ogen. No such al koxy substituted conpound is

oraﬁéaﬁﬁlgr oxy?lahgeﬁégﬁlegﬁﬁ#ﬁkﬁgggﬁg%? eﬂ-ﬂ:ﬁﬁ&, di sclosed is

Whele[rlﬂﬁB [rdpr@gbn@fd mome]mq/hr)yl pngbadag si@-ring atoms or a monocyclic

1-sul f I th th I l, . :
heteraiy g BAVIRE Phis s Spie Y L AniDe ape PemiRAng gatoms
whe&ﬁ?éacﬁ%lﬁ%ie%a@cﬂn?srﬂitro?é .heteroaryl piperazine
fonyl met hy substitu ed N-h ydroxy fornmam de

R2 rwm@moumsmtwr@mé?lsé byl owm, whichssaichgrioup §s sybetifpted by one
hits is substituted by one or nore fluorine
or ma?eotglbogngrggo%g,r ticularly advant ageous

nis 1,2 or3; and

R1 represents an optionally substituted group selected from C1-6 alkyl, C5-7 cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, C1-6 alkyl-aryl, C1-6alkyl-heteroaryl, C1-6 alkyl-
cycloalkyl or C1-6alkyl-heterocycloalkyl.

As used herein, the term ‘aryl” means an aromatic carbocylic radical with one or two rings
having up to ten ring atoms, such as phenyl or naphthyl. Where a single ring aromatic
carbocyclic radical is intended, this is denoted a ‘monocyclic aryl ring’. Where it is intended

that an aryl ring has six ring atoms, this is specified.
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nmet al | oprotei nase inhibitors, especially of
col | agenase 3 (MW13), and have desirable activity
w@e@siobiss2 The present invention provides in aP€T/GB2004/002702

aspect a conmpound of formula (1) (I) or a

pharmaceutically acceptable é@lt, prodrug or solvate

t hereof, wherein ring B repfr€sents a nonocyclic aryl
¢ ’ i i ' b six rin
Herd b WS it ig LORE nalind R R eI WS sixring
atomsmandecompipitpedrer aratarsinghetesiatones othiguindy he thersemeomdiféerent,

selecl it 5 Ot S- TR DI dSn regatip’ S ababicphfsh Bjfa
thiaz&lyl, ﬁ&in}rié L;Bgﬁhﬂﬁnﬁlré?klﬁﬁfrazﬁlﬂ.SNitrog%n Betefoat@slwil be substituted as

représen n optionally substituted group sel ected
necessanynar@ m@y alsk e in te-forne 9ENesidep! Sulpbpeateory apaydady the form of S,

ar heteroaryl . Cl -6 al - . ‘s
SO0 Sl 2Bt e Rl s e, g denovd
‘mondtyatic hegk e Pioyd’ aad kphkre iAB intsadbdthatei eterbhigl tisg as a maximum
' ar%/l.' means an aromati c carpocylic radical wth onﬁ .
numbsy of yipg piomsshatds lesg thap tane thivls spéciiedy Where igisdptended that a ring
p . . C.:
heter B o oERPI P i ARED R Tr 0 M Oy PR B rises more than
one ringieeeeyatbing iregpgtificicombinaue fer ¢xampde whereredeldistthesanas this is
. .aryl ring has six ring atons, this is specified.H
indicgedy oaryl' refers to aromatic ring systens having up
to ten atons, especially up to six ring atons and
conprising one or nore ring heteroatons, which may be
The tetme “baogendinclnddsghuoning, chidrmet bronfineomdNodioe sand ig particular is
f Exanpl es include pyrrolyl, furanyl, thiophenyl,
O dazol yl, thiazolyl, pyridinyl, pyrinidinyl and
pyrazinyl. N trogen heteroatons will be substituted as
necessary, and may al so be in the form of N oxides.

Unlemtb@mﬁsedp@i@gteﬁﬂye ke ‘€ 1ehalkylorwhegrused alg(lg)pr gycog@:gmti_on, refers
toa %Ii%llle%rl}? |o12 bl%h&%ld%gﬁgnﬁkﬁ %o%t? %EQHBtffo?n SHSHIR J:a?bé)rmitgﬁgﬁqcluding

enote
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl and the like. ‘C1-4 alkyl’ will

be understood accordingly to mean a straight or branched chain alkyl moiety having from one

to four carbon atoms.

The term ‘cycloalkyl’ refers to a saturated alicyclic moiety having five, six or seven carbon
atoms and includes, for example, cyclopentyl and cyclohexyl. A heterocycloalkyl ring refers
to a saturated five, six or seven membered ring comprising one or more ring heteroatoms,
which may be the same or different, selected from N, O and S and includes for example

piperidinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl.

‘Optionally substituted’ is used herein to indicate optional substitution by the group or groups

specified at any suitable available position.

Suitably, ring B is 2 monocyclic aryl ring having six ring atoms such as phenyl or a
monocyclic heteroaryl ring having up to six ring atoms and containing from one to four

nitrogen ring atoms, such as pyridinyl or pyrimidinyl, triazinyl or tetrazinyl.
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"monocyclic heteroaryl ring' and where it is intended

that a heteroaryl ring has a maxi mum nunber of ring
wW@ar@smoaskmt is | ess than ten, this is specifi eRCT/B2004/002702

it is intended that a ring heteroatomis one of N, S

or Oin particular, or that the heteroaryl ring

corrprl ses nore than one ringGheteroatom in specific

QAR TR PS8 5o o on

to foﬁhhlﬂbgﬂﬁ‘nn% Atoisneveantiore petferablyarsix-enfiRrdd ag ntdising one or two
fluori ne hl ess otherw se indicated, the term'd -6

nitroge ying atogsespchas @YELBxLor Ry diayhhi nati on, refers to a
strai ght or branched chain al kyl noiety having from
one to six carbon atons, including nethyl, ethyl,
In omermefetred embpdiogent, ring B isla pheeylritgit yl , pentyl, hexyl
and the like. '"d-4 alkyl' will be understood
accordingly to nmean a strai ght or branched chai n al kyl
In aﬂHﬁle@F)Yef&?éﬂ é}ﬁbcﬁdiﬁﬁ@hto Afg BAs b AL mEMbERA hafefd®yl rifdeconBidthg one or
cycloal kyl' ref ers to a saturated allcycllc nol ety
two m@@gﬁgnng glomss Qneqrefeodmaluafdsaimgd tsrayrigingli aspgoialbys2-pyridinyl.

A v Rl Ben Ry e TRt B DGR IR espipty ey
or seven menbered ring conprising one or nore ring

het er oat ons, which may be the sanme or_ different,
R2 ma becaneadyk FUBWR RavitE Bp &P ton ing alorey, Geresiaflya ragnosytlic aryl group

. ¥,
navifi 8% el e (s R Do BB B Bt Hich Mboring arqups, butis
preférablgiarC1-6 alkylliespdotallyC1-¢ akyl, pudngt (stieht asanethyl dnidesspeoially ethyl)
oups specifjed at any suitable avail abl e
S“bSBB’é‘?d{l?y 1€ AEIRQIEBIVPTING BIPYPB i s a nonocyclic aryl ring
having six ring atons such as phenyl or a nonocyclic
heteroaryl ring having up to six ring atons and
Preferably R 2nis wgbstitwad by en¢ ty fiveuftuoning igogips, espegjaliyt byréireesardbur fluorine
as pyridinyl or pyrimdinyl, triazinyl or
ETOUPRst 1 azi nyl . Were ring Bis a heteroaryl ring, this is
preferably a six-menbered ring containing fromone to
four nitrggen ring atoms, even nore preferab

a
In ongj prefeaae embadimang Kbt @alﬂ;gl esnecigtly (Glo4 alkyl, sgbstltuted by three or

four fluorine groups.

One preferred value for R2 is CF2CHF2.

In another particularly preferred embodiment, R2 is CH2CF3.

Suitably, nis 1 or 2 and is preferably 1. Preferably, the substituent R20- on ring B is para to

the ring junction.

R1 is suitably an optionally substituted group selected from C1-4 alkyl (such as methyl or
ethyl), aryl having six ring atoms (such as phenyl), five to six membered heterocycloalkyl
ring comprising one or two ring heteroatoms, which may be the same or different, selected

from N, O and S (such as piperidinyl or tetrahydropyranyl) or C1-4 alkyl-heteroaryl wherein
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nitrogen ring atonms, such as pyridinyl or pyrimdinyl.
In one preferred enbodinent, ring Bis a phenyl ring.
wo pooanamsker preferred enbodi ment, ring B i s a PCT/GB2004/002702
si x-menbered heteroaryl ring containing one or two
nitrogen ring atonms. One preferred value for ring Bis
pyridinyl, especially 2- pyrrarnyl A particularly
the rggegéeazrit/g ﬁqﬁsgl_, E@‘r‘?‘% ag{)fgg n@ﬁg&%@yﬁ bfé% gﬂn&)grmfé@é't&oatoms selected
fromhiy©ragd Sp(stah dseatkyl pygmidinyleor abkyppyiidihyly. a nonocycllc
aryl group having six ring atons (such as phenyl),
substituted by one or nore fluorine groups, but is
Prefﬁﬁ@[ﬁlel@@ ah @ptgnaﬁ’y ﬁ%ﬁiuteﬁ%@@ s ﬁlym@re& h@dei‘d(:lyclogl‘kgplﬁ’ng
(such as nmethyl and especially ethyl) substituted
comm@ng)enm@rt@ofmngj@qter@atgmup@ch pragrfbgrtmﬁa}nm different, selected from

uorln rou espec
R eb b 4 R P o T R Bcu PR opeting one
or mefdlfwerﬁﬂﬁtns WRaich $ndyl befth@bdtivd or EEBRSAL, @élbé’ce&:frofh M| ®yhd S,
substituted by three or four fluorine groups. One

optignally swhstigntedpn, thethsgtere@ryl BIgCF2CHF2. I'n anot her
particularly preferred enbodi nent, R2 is CH2CFS.
Suitably, nis 1 or 2 and is preferably 1. Preferably,

In onehwefernbd embudimienR R isamsubistigptdd. i S para to the ring
junction. R is suitabl y an optionally substituted
group selected fromd -4 al kyl (such as nethyl or

In o&:t piffetred BBbdinghk, 101 ﬁ'a’%et?dh@@ro??%ﬁ?l éI%HE nyl),

five to six menbered heterocy rising

4-tetephydeopyrangl.r i ng het er oat onms, whi ch may be the sanme or
different, selected fromN, O and S (such as
piperidinyl or tetrahydropyranyl) or C -4

In arfdlttiey prdiek&d @abydimehe Raiifh 2-6¢ 9ﬁfn‘i(ﬂ1n{]'la%oﬁif) dpBodlPy substituted
ring atons and conprises one or two ring heteroatons

on thegpyaigridiayk iegn N, O and S (such as al kyl pyrinidinyl or
al kyl pyridinyl). Preferably, R is an optionally
substituted five to six nenbered heterocycloal kyl ring

One preferred value for R1 is 2-pyrimidinyl-CH2CH2-. Another particularly preferred value

for R1 is 2-pyrimidinyl-CH2CH2CH?2-.

Suitable optional substituents for R1 include one or more groups independently selected from
NO2, CF3, CN, halogen, Cl-4alkyl, carboxy(C1-4)alkyl, cycloalkyl,-OR4, -SR4, C1-4alkyl
substituted with -OR4, SR4 (and its oxidised analogues), NR4, N-Y-R4, or Cl-4alkyl-Y-NR4
where R4 is hydrogen, C1-6 alkyl, aryl, heteroaryl or C1-6 alkyl-aryl, each independently
optionally substituted by halogen, NO2, CN, CF3, C1-6 alkyl,

-S-C1-6 alkyl, -SO-C1-6 alkyl, -SO2-C1-6 alkyl or C1-6 alkoxy; and Y is selected from —
S0O2- and -CO-.

Where R1 in the compounds of formula (I) is substituted, this is preferably by one or two
substituents, which may be the same or different, selected from C1-4 alkyl, halogen, CF3 and
CN. A preferred substituent is halogen, particularly fluorine. Preferably where R1 is
substituted, it is monosubstituted. One preferred value for R1 in the compounds of formula (I)

where R1 is substituted is 5-F-2-pyrimidinyl-CH2CH2-
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5 conprising one or two ring heteroatons, which may be

the sane or different, selected fromN, Oand S, or a
w@heodmbdsyl - het eroaryl group having up to siXx rPCGBR@®AM®02702

and conprising one or nore heteroatons, which may be

the sane or different, selected fromN, O and S,

optionally substit ut ed on t 8- heteroaryl ring. i olIn

.Qne preferre IS i tuted.
tewifl B Bt i rteborant et Qb SHGRMsR R inesdp g by R1
and/6SRER B b¥mPodiRis roiiméCiﬁ@@]‘ﬁbﬁ Rl be sélectbd s@aPloRbid sterically
preferred enbodi ment, R is a C2-3al kyl-pyrim dinyl

undegirghip corobinatiensi | y substituted on the pyrimdinyl ring.
One preferred value for R is 2-pyrimdinyl-CH2CH2-.
Anot her particularly preferred value for R is

In oné p¥fetrad giotplof %ﬁlﬁbﬁﬁd&ccoraﬁg&l tHedhVentiops R’L’J iEG(El -6 alkyl, substituted
substituents for i ncl ude one or

by ont@elperfioning )gr%"é’lse‘étse]d mgé%ﬂsm@enylcm&l@m or ﬁ&FB’g‘éﬁyl and R11is an
optlogaﬂf} Qvllll%}%tutecf; st FSIA I gmﬂﬁ% 40‘3/)5%)%%@1 Kﬂ% sm %%g%rdtwo ring’
hetema@lrrmgwh&h mdyRek thilsdn&dr dlcﬁﬁere@t -sdlatteg Ifrom NR@ amlde& @r RAC1-4alkyl-

hetengp{%@égcglg %{)mggéﬁg Sﬁ%é%%ﬁa@ﬁgp@ccggﬁ%ﬁgag%m Iyore]heteroatoms which

may%b' I?h%t dafddl BifpreMALASLE AN, Ghhd ST @ptloﬁﬂﬂ}ﬁs@sﬁﬁﬁlted on the
d-6 alkyl, -850 Cl-6 alkyl, -SCR2-CI-6 d-6

hdbmhm@myg and Y is selected from- SO2- and - CI} Wer e
R in the conmpounds of fornmula (1) is substituted,
this is preferably by one or two 30 substituents,

Partiohliafl ) prafrrddecdntisd uﬁdﬁ@cc@fd&% foftaé ﬁ%ntuﬁﬂvﬁﬁf&l&ﬁlsfgfr@m 4 thfbse in
al k hal ogen, CF3 and preferred substituent is

whighaR Ik élﬁsu%amctqn is pulstifyterbby lwéogepr especially flugpese R i s
substituted, it is nonosubstituted. One preferred
value for R in the conmpounds of fornula (1)

Specific compounds include

aae!
@
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waamsooaseent s on rings formed by R and/ or

where R is substituted is 5-F-2-pyrimdinyl-CH2CH2- 1t
w || be appreciated that the nunber and nature of the

conmpounds of the invention will be selected so as to
avoi d sterically undesirable conbinations. In one
preferred group of conpounds9according to the
invention, R2 is Cl-6 alkyl, substituted by one to
five fluorine groups; nis 1; ring B is phenyl,
pyridinyl or pyrimdinyl and R is an optionally
substituted five-to six nenbered heterocycloal kyl ring
conpri sing one o fm@ ring heteroatons, which nay be
the same or differgnt, ected fromN, Oand S, or a
A - 4al kyl het eroarylF gré6 hayi~qg up to ring atons

and conprising one or more hete qat ons ich may be
the same or different, selectedV{} and S,
optionally substituted on the hetlero ryI ring.

Particularly preferred conmpounds acfbrﬁlng to the
invention within this group are those gn which R is
unsubstituted or is substituted by hal ogen, especi al
fluorine. Specific conmpounds include J 1 o 100 O N ||
bl ONIION 1Y F Nr .0-

oy

y
O

R2 PCI/GB2004/002702



10 i 150j) O Where the compounds according to the

i nvention contain one or nore asymmetrically
w@asvoaser ed carbon atons, the invention incl uPEBEGaRI04/002702

stereoi sonmers, including enantioners and

di astereoners, and m xtures including racem c m xtures

thereof. Tautonmers and mi xtthles thereof are al so

i ncl uded. Racenates may be separateg i nto individua

enanti oners using known procedure§)(cﬂ “Hvanced

Organic Chem stry: 3rd Edltlo h J rch
pl 04-107). A SU|tabIe proced ol ves formation of
di astereoneric deriy | s actlon of the racemc
material with a ch| Ilary, fol | owed by

separation, for" chr omat ogr aphy, of the

di astereoners and tﬁbn cleavage of the auxiliary

speci es. Wt hout MAShIng to be limted by initia
determ nations, it is believed that in the present
case the active enantioner has S stereochem stry. This
is based on conparison with rel ated conpounds for

whi ch the absol ute configuration has b confirnmed.
Accordingly, theS-structure is sh tﬂe fornul ae
given in the exanpl es belom1 appr eci at ed,
however, that a racemate of ny éLpound according to
the invention can bg re O to the individua
enanti omers by mutllned above and the nore
active enantio be identified by a suitable
assay, without th ﬁbed to determ ne absol ute
configurations. 5 The conmpounds according to the

i nventi on may be provi ded as pharnmaceutically
acceptabl e salts. Suitable pharmaceytically acceptable
salts include base salts such asg anlalkall nmetal salt
for exanple sodium an al kal i ge @awth netal salt for

exanpl e cal ci um or nagneS|Fn1Nanv/k\/~ji;j
O
Yo
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15

organic am ne salt for exanple triethylam ne,
nmor phol i ne, iV-nethyl piperidine, io

WO Woenbngbpi peri di ne, procai ne, di benzyl am ne, PCT/GB2004/002702

iV, Lf-di benzyl et hyl am ne or am no acids for exanple

| ysine. In another aspect, where the conmpound is
sufficiently basic, suitabldlsalts include acid
addition salts such as nethanesu%g&pnat/, fumar at e,
hydr ochl ori de, hydrobronide, & thaté, | at e and
salts formed wth phosphorrbN TWE acid. is
Sui t abl e prodrugs of eup&Qpb? of formula (I) are
conmpounds whi ch.rare hoI ysed in vivo to form
conmpounds of foPﬁﬁPa These may be prepared by
conventional nethods. The present invention further
provi des a process for the preparation of a conpound
of forrmula (I) as defined above, or a pharnaceutically
acceptable salt, prodrug or solvate thereof, which 20
conpri ses: converting the appropriate hydroxyam no

compound of the fornula (1V) (W G%herein R2, n,
ring B and Rl are as defined iggf la (1)) into a
d-at

compound of formula (1) by f “ation.w th an
appropriate m xed anhydrider?LES and theyeafter, if
necessary: converting the und obtair®ed into a
further conpound, ccorto the invention and/ or
form ng a pharmacedt i@al¥y acceptable salt or prodrug
or solvate of the Eonpound. The fornyl ati on process nmay
sui tably be perfornmed by reacting the conpound of
formula(lV) with the m xed anhydride prepared from
reaction of formc acid and acetic anhydride. The

reaction is conveniently perforned in the presence of
an organic acid such as formc aci¢. The reaction is

preferably carried out—n a—subtable inert solvent or

di luent, such a$ dieh{o t D

t et rahydrof urarfAnd at™@ tempePature iin flhe range, for
F

exanpl e, O0C to 500C

I\ O N N/’
F

O
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Compounds of fornula (1V) may be prepared fromthe

correspondi ng al kene of formula (1) (D (wherein R2, n,
w®2@amod2 are as defined in formula (1)) which P&)GB2004/002702

itself be prepared fromthe correspondi ng conpound of

formula () SO2Me C ) (wherein R2, n and ring B are as

defined in fornmula (1))by rel@tion with an appropriate

conpound of the fornmula RICHO (wherggn R is as

defi ned for fornula(l)) or by reagtillon with an

appropri ate est a ket Gne fol | owed by

reduction to th,%gopr ontli ndi~ikeo

dehydr at i on. be "appreci Sted th he conpound

of formula (DI) nay be in the formof the E- or Z-

i somer, or as a m xture of both. The structure as

shown in forrmula (1) is not intended to inply

l[imtation to any particular geometrical isonerism

around t he doubl e bond. Compounds of formnulae (PT) and

(1'V) may be prepared using known techni ques by nethods

anal ogous to those descrlbed in ‘b0/12478 WO

00/ 75108 andWD 01/ 627 . #ples of preparation

met hods for cer fai gi ven

her ei nafter |r1W§FD Ie%‘fbﬂpounds ::ﬁjornula ).

(I) and (1V) are novel and forma furt faspect of

the invention. Specific conpounds of forrmula ()

i nclude: - O N O Exanpl es of preparation nethods for

t hese conpounds are given hereinafter in the exanples.

Conpounds of fornmula (1) can be converted into further

compounds of fornula (1) using standard procedures

conventional in the art. It will be appreciated that

the preparation of conpounds of forgul & (1) may

i nvol ve, at var Lfous st e, afdi ™ on and renoval
of one or nore pgot up ection
/ QUPAT} IbeLﬁﬁjfl

F

Where the compounds according to the invention contain one or more asymmetrically
substituted carbon atoms, the invention includes all stereoisomers, including enantiomers and
diastereomers, and mixtures including racemic mixtures thereof. Tautomers and mixtures

thereof are also included.

Racemates may be separated into individual enantiomers using known procedures (cf.
Advanced Organic Chemistry: 3rd Edition: author J March, p104-107). A suitable procedure
involves formation of diastereomeric derivatives by reaction of the racemic material with a
chiral auxiliary, followed by separation, for example by chromatography, of the diastereomers

and then cleavage of the auxiliary species.

Without wishing to be limited by initial determinations, it is believed that in the present case
the active enantiomer has S stereochemistry. This is based on comparison with related

compounds for which the absolute configuration has been confirmed. Accordingly, the
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and deprotection of functional groups is described in
"Protective G-oups in Organic Chemstry', edited by

wQ 200600082 O0m e, Pl enum Press (1973) and ' Pr ot ep€T/G82004/002702
Goups in Organic Synthesis', 2nd edition, T.W G eene
and P.GM Wts, WIey- | nt er sci ence (1991) The
conpounds of the i nvention dBe netal | opr ot ei nase

hi bit t .
s s BT DB P AR B s
howdvBE that @ 2id¥Riate ¢ffanglicempsasd scortimgiotthoiventbsh aindw rbyolved into the

met al | oprot ei nase enzynes_ includin rth|r|t|s (such
indivigyiabenagbemensibyiths Bpthodondingd @P%Wo@i%s‘ &A@ #tiyR chantiomer can then
be 1d91£t§ﬁerdl’b St ffiabld ly %Mhﬂﬁ%l?@ﬁe%ﬁ £ Eg@@m@ Sh&hIGE Héﬁ“ﬁ?lratlons
I'n artlcu e compounds of e I nve
are |nd|cated in the treatnent of diseases or

The GoRRRAVEA OB Sy B VRS EHERD Y BBSIede® BATRIEBHioahy scccptable
salts. aSﬁ'@e[b‘I’é ﬁ}&rﬁlgceﬁaﬁ%llyrﬁé@%thlﬂe shifs ih&lade Bat?s@)éal@s?@ﬂﬂc@ la§ an alkali metal salt

i nproved sel ectivi'ty over other netal r ot ei nases.
for exeneple dodigmi an akdlinetaeth mgtgeelt fortelxmi lumIps MAgaeEHN, an

orgat A5 A BT RuPRRE Wbl BBy blploading

N-ethtyisip@@fine, pPodifle] dibehADaviae [ ON-dibenzylethyleniror @mitidgeids for
human or ani mal bod The invention al so, provides the
exampieglysipe alrbgmﬁgpg ﬁ@e@{ wherailp goppyundgis sufficiently basic, sultable salts

. . te
inclufi BEARAGHEN SAls SR EORBlARLGIABAte, ARARRYSylocARYHE
hydrotrdintdeeintatef ﬁfaldaﬁe&nldmalthﬂjrmp& withtphespHorio end pylphadicicd

that "therapy" al so includes "prophylaxis" unl ess

ot herwi se indicated. The terns "therapeutic" and
S B o BB e RMCH BB Yerolyiedtin vivo
to fonnt:hm;iomfds of fatiubey(Th Hletse ay e prepanailsy comoerticnd] methods.

di sease condition which conprises adm nistering to a

war m bl ooded ani mal a therapeutically effective anount

The fteséht GRERSH RrtBEr Isrbeldépa pricass(fby the r@apia@hrm%uiﬂp@ahd ¥f formula

acceptable salt ,” prodrug or solvate thereof. It w
(D) asdelimpd peavicaoraipharmpcansisalijpacseptable sale rpeedg lor sq,laaty thereof which
COmpnsgendl ng on the conpound

converting the appropriate hydroxyamino compound of the formula (IV)

Rq
()
N
N N——=580; NHOH

{R20)n
(wherein R2, n, ring B and R1 are as defined in formula (I))
into a compound of formula (I) by formylation with an appropriate mixed anhydride ;
and thereafter, if necessary:
converting the compound obtained into a further compound according to the invention and/or

forming a pharmaceutically acceptable salt or prodrug or solvate of the compound.
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enpl oyed, the node of adm nistration, the treatnent

desired and the disorder indicated. Typically, a daily
waelews/oafs2n. 5 to 75 ng/ kg body wei ght (and pref PCHEBB008/002702

0.5 to 30 ng/ kg body weight) is received. This daily

dose may be given in divided doses as necessary, the

preci se anount of the conpouldd received and the route

The %Pnsﬁgloglgfc%crg?érh%gs?u% :1)% é{égfgﬂﬂe%ggrew?%rg% ?ﬂg @rﬂfjoisf%ﬁnula(w)
with SeSiBBed aaRyHdeiptspatid frgn R abr of foemiy abidignd zﬂ:etlc anhydnde The
principles known in the art. The_ conpounds, of

react{qn)ls &Py opieatReermeddn (e Rietcape aATLOIgANE &CidispeRy ?ﬁﬁuna%?owd
The I%QJJthﬂlt %@Blgg:fan‘léﬁ%uk)ﬁl Q%&bﬁrln&? §6l(lerRWP dﬁﬁ@nt Wiykh as
gener mnistered 1n the form of
dlchlpfmnethmmam) ordetmgiydidfinan and abs coaiesttimenn whetfan@, for example,
0°c t‘|cs))21;:.\%?<ir!aceuti cally acceptabl e adjuvant, diluent or
rer. The present invention therefore also provides

a pharmaceuti cal conposition conprising a conpound of

formula (1), or a pharmaceutically acceptable salt,
Compewrisof fomua(lYamaytbagrenafed fomdboeirsespending alkere of formula (I1T)

pharmaceutically acceptabl e adjuvant, diluent or

carrier. 5 The pharmaceuti cal conpositions

i nvention may be adm ni ster ed in standard

t he di seasg con'tlon th | s desi o treat, for
exanpl e b pare teral / buccal, nasal{ID
vagi nal o tratl onNor—§{zi nhal atl on. For

t hese purce es thg f this invention may be
0 ' he art into the form of,
for(&i@hple tablets capsul es, aqueous or oily
sol utions, suspensions, enulsions, creans, io0
(whe®iR RPEAL B and Rl Sre A9&Ained B RYSulaSORRRH syl iR8If bfe'p’ﬂéﬂai/ed from the
di vi ded powders or aerosols for inhalation, and f
correspenstingeemnpavsd of ferawlailhg i ntravenous, intr anuscul ar
or infusion) oL i | e aque oily sol utions or
suspensiong or steyile e?3I3|o&§ In addition to the
conpounds of t e pteseniy |nventn@n~15@hmparnaceut|CQD
thefis inyentions/may al's0 contain, or
(si mul baneo#sly or sequentlally)
W th pre pharmacol ogi cal agents of value in
treagV%g one or nore disease conditions referred to

(wherein R2, n and ring B are as defined in formula (I))by reaction with an appropriate

compound of the formula RICHO (wherein R1 is as defined for formula(I)) or by reaction
with an appropriate ester to give a ketone, followed by reduction to the corresponding alcohol
and dehydration. It will be appreciated that the compound of formula (IIT) may be in the form
of the E- or Z- isomer, or as a mixture of both. The structure as shown in formula (III) is not

intended to imply limitation to any particular geometrical isomerism around the double bond.

Compounds of formulae (III) and (IV) may be prepared using known techniques by methods
analogous to those described in WO 00/12478, WO 00/75108 and WO 01/62742 above.
Examples of preparation methods for certain of these compounds are given hereinafter in the

examples.



above. Typically unit dosage forns wll contain about
Ing to 500 ng of a conpound according to the
w0 pwsnodsen. 20 The activity and sel ectivity of P€TI6B2004/002702
conmpounds according to the invention may be determ ned
usi ng an appropriate enzyne jnhibition test as
described in WD 00/ 12478, W30/ 75108 and WD 01/ 62742,
e AL Wit Vi

ComPOi I8 Rifyr abf M la (9 ARl o REACh A of he

invelt&dnoBpeci@cdapanids nhformhlar(i inplwdeMP13 may be expressed
I:and purified as descri bed Knauper et al. [V.
Knaupér et al, (1996) The Biocheni cal Journal

F 44-4880 (1996)]. T | %ne can be used

F'to nonit hibitors of gtivity ag follows: purified
pr oMvP1 3Gt Lyt ed using | M am rcuric
acid (APMA), 20 hoursyat 21C, the activat

(11.25ng per assayN.Jl$ incubated for 4-5 ur é? 350C

in assay buffer JIMJris- 30 HA, pH 7.5 contalnlng

0. 1M Nadl, 20rMCaCl2,dy.02 nmM zZnCd and 0. 05% (W vy Brij

35 using the synthetic substrate 7-methoxycoumari n-4-
F yl|}acetyl .Pro.Leu.dy. Leu. i 3-(2, 4-

di pi prophenyl ) -L-2, 3-dia|{:r1 oprogyonyl Ala. Arg. NEb in
t pre ¢ Or absence Tl bi DrsSNActivity is
F deterni by neasuring t'he fluoregcenge at | ex 328nm

and | em8g3n yIxeasuring the acti Nty ax~ ange of
concentrationd, a bi@ding curve can be generate® from
which the 1C5 g determned, this fi bgi ng
the inhibitor concenfitati on at which the enzynell ™™

activity is reduced ® 50% It will be appreciabed
that the pharnmacol ogi cal properties of the conpounds
3 of the invention wll vary according to their

Exarglglééjat gargﬁgn hBthIGO RS ‘Eﬁege ?ﬁﬂp@?{&gﬁr@ ivérhﬁer{si}?/ﬁffzés}tiﬁ% examples.

nonstrat e col I agenase ry activi
determ ned by the above assay at |1 C50 concentrations

in the_ran 01 to 1000OnM Th ol | ow ng .t e sho .
CompRadiat omEee F FarsDe B Bt T LR g SgformUla U using
standeBIBRIEAFeAEREA Il #1Qhé R@. | nvention when tested in

t he above assay. Conpound of Exanple No. 1C50 CnM

10
It will be appreciated that the preparation of compounds of formula (I) may involve, at
various stages, the addition and removal of one or more protecting groups. The protection
and deprotection of functional groups is described in Protective Groups in Organic

Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and 'Protective Groups in
15 Organic Synthesis', 2nd edition, T.W. Greene and P.G.M. Wuts, Wiley-Interscience (1991).

The compounds of the invention are metalloproteinase inhibitors, in particular they are
inhibitors of collagenase 3 (MMP13) and therefore are indicated in the treatment of diseases
or conditions mediated by metalloproteinase enzymes including arthiritis (such as

20 osteoarthiritis), atherosclerosis and chronic obstructive pulmonary diseases (COPD) as
discussed above. In particular, the compounds of the invention are indicated in the treatment

of diseases or conditions mediated by collagenase 3 (MMP13). A particular advantage of the
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2b 0.24 2f 13.05 3.6 7a 0.12 7c 0.19 7f 2.8 8b 1.5 8g
4.0 A conpound of the Formula | nay be used in

w@ eovbiosmme:i on with ot her drugs and therapi es uskCI/GB2G0h©02702
treatment of disease states which would benefit from
the inhibition of netall oproteinases, in particular
col | agenase 3 (MW13). For ebanple, a compound of the

collagglg Enélgbh%réégco%}l{lﬁ?c?&le ng\{e?r%g .sgﬁgtirtﬁg'u%hﬁl%llt %ﬁﬁfg%dasrégectivity

over@tehhictdlopraéinven, i nflammtory bowel disease,
multiple sclerosis, AIDS, septic shock, congestive
heart failure, i schaemi ¢ heart di sease, psoriasis and

Acc&rﬁﬁg‘&? DeGfl SERRE iSRS Héeﬂ?%éeﬁf‘ﬁderﬁﬁfn Ir6¥idéd %(%ﬁund of

I cation.” For exan'p y virtue Its a
formuhl nbi h)phammbaiticaby atcepableeaslt, modmwgpo &widatoﬂhdrmf as defmed
Farnula | is o lue in the atnment of certain
abOVF%?q‘gﬁ%fll?F%Pyﬁ&h nanon Aty 8ﬁ¥ di seases which are
currently treated with a cycl ooxygenase-inhibitory
non-steroidal anti-inflammatory drug (NSAI D) such as
The inveatiam aia:cprnwdkeﬂ@rusc ata ceropeupdsdiforoyds (10, ax@ipharmaceutically

sccepfBaRAtas Bt B08p Aot SRR B Rapytoprgs of o

mediclalmelﬁxrf@ﬁ@gétmltmml on with a NSAID can result in a
reduction of the quantity of the l|atter agent needed
toproduce a therapeutic effect. Thereby the |ikelihood

It Wigg)g?lp% l?l%d%hge'ﬂ’%fr{ taissofiﬁé?ﬁﬁets hgroﬁglfaa?s Hﬁl@ssaoscherwme gmdlcated.

est1 nal ects are reduce hus accor di
The teoma "therapéigic” faed t'thesapedtidalig" will/bntnderstdédieaceordsngly.
provi ded a pharmaceutical conposition which conprises
a conmpound of the

In a yet further aspect the present invention provides a method of treating a metalloproteinase
mediated disease condition which comprises administering to a warm-blooded animal a
therapeutically effective amount of a compound of the formula (I) or a pharmaceutically

acceptable salt , prodrug or solvate thereof.

It will be appreciated that dosage administered will vary depending on the compound
employed, the mode of administration, the treatment desired and the disorder indicated.
Typically, a daily dose of 0.5 to 75 mg/kg body weight (and preferably of 0.5 to 30 mg/kg
body weight) is received. This daily dose may be given in divided doses as necessary, the
precise amount of the compound received and the route of administration depending on the
weight, age and sex of the patient being treated and on the particular disease condition being

treated according to principles known in the art.

The compounds of formula (I) and pharmaceutically acceptable salts, prodrug and solvates
thereof may be used on their own but will generally be administered in the form of a
pharmaceutical composition in association with a pharmaceutically acceptable adjuvant,

diluent or carrier.
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Forrmula I, or a pharmaceutically-acceptable salt
thereof, in conjunction or adm xture with a 5

we ywsoasyyenase i nhi bitory non-steroidal PCT/GB2004/002702
anti-inflammatory agent, and a
pharmaceutical |l y-acceptable diluent or carrier. A
conpound of the Fornmula | mely-al so be used with

anti-infla .such i-nhi_hi ” . .
e B B 18 P B Dm0 OB Pl e
compduna ob Eortw@A(T), Br b PRariaeaktieaANY acdeprablethalt] grodruglie Robatel tbereof in
r heumat oi d arthrltls in conblnation wth antiarthritic

associgfian witls a pharmacepsically asqeniablecaditvant. dilsns ogsarggy
peni cillinam ne, and in conditions such as
osteoarthritis in conmbination with steroids. A
The piempacsudcalfcotrpesionnof the invenyorainsy bb edrauhistered irestelmﬂaird] manner
eases itis

d dat di I t th
for iAo sE PGt A R fa AR PSR R igeperl

buccﬁig AiaP Vﬁér’i‘ﬁg'l dr%e(ﬁﬁ d&nﬁﬁﬁfalﬁ%h Brb Mﬁi'a}éﬁ@fﬂ' Forhbsé purposes the
fornul’attTons such Hyal an, Rumal on, Arteparon and

Compgpumdseﬁlﬂnsnavamlonsm@lhﬂfoaaumwm’qylmeaAS sompoimbeaft intogthe form of,

e used in the treatnment of asth in
for B AP nC ARt R AR O AT PG vePe Bl aiTionS, creams,
omtrﬁérﬁi @kl Snashl PRER Oﬂpkaglms ey muiﬁ@a po®a&rs 3P hEGSI1s SdrSnhalation,
partl cular, for the treatnent of the infl ammat ory

and f@r pagsieral pepcinaleding intrayvprous; intrampseular @6 infBsipn) sterile aqueous or
oily chﬁ){ldn%%' §usgeﬁ]sf1+rﬁm{e%é/ Rk, di sease, chronic

nary dlsease asthma and allergic
rhinitis a conpound of the present invention may be
conmbined with agents such as TNF-a inhi bitors such as
In adglifiqn tg e ngﬂ thg Rrgsedneation H&Phagnw@ml@éﬁempomwn of the

mvellgr%?rrlu Iﬁgfyg?lg(gg?@alﬁ UB%eFeositini )ste?l%?(asmgteﬁl @FSW & sequent1a11y) with, one

I'n hol ecul es
or morrplashaolagiel e¥xd of vaE@Xanelamhg onet mrmm(eshxcbseas)ndltlons referred to

aboRe TSR U 65y GG il GRBBFLABHL | B aBFER gpmpound

accof tahehvehgsamat es such as nef enam ¢ aci d,
onet haci n, sulindac, apazone, pyrazolones such as

The activity and selectivity of the compounds according to the invention may be determined
using an appropriate enzyme inhibition test as described in WO 00/12478, WO 00/75108 and
WO 01/62742. Collagenase 3 (MMP13) inhibitory activity may be assessed, for example,

using the procedure set out below:-

Recombinant human proMMP13 may be expressed and purified as described by Knauper et
al. [V. Knauper et al., (1996) The Biochemical Journal 271:1544-1550 (1996)]. The purified
enzyme can be used to monitor inhibitors of activity as follows: purified proMMP13 is
activated using 1mM amino phenyl mercuric acid (APMA), 20 hours at 21°C; the activated
MMP13 (11.25ng per assay) is incubated for 4-5 hours at 35°C in assay buffer (0.1M Tris-
HCI, pH 7.5 containing 0.1M NaCl, 20mM CaCl2, 0.02 mM ZnCl and 0.05% (w/v) Brij 35
using the synthetic substrate 7-methoxycoumarin-4- 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
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phenyl but azone, salicylates such as aspirin), COX-2
i nhibitors (such as nel oxi cam cel ecoxi b, rofecoxib,
wo adodeeszi b and etoricoxib) | ow dose nethot r exed BGB2004/002702
| ef unom de; cicl esoni de; hydroxychl oroqui ne,
d-penicillam ne, auranofin or parenteral or oral gold.
30 The present invention stilft further relates to the

pnati.on of 0 . g

e RUTEGR, s Ay BTN ol 5 FREH i o PR rom
which tHel 1030 g€ ba detefnmintd)this fiiguls teirig the ifhibitgraxygmimatien at which the

activating protei g (;FLAP) ant agoni st such as zil euton;
enzymgpetyaty: is fredicedibHr®%t epoxal i n;  Abbot t - 79175;

Abbot t - 85761,

N- (5-substituted)-thiorhene-2-al kyl sul fonam des;
It wil2 b6 appretietet] thut thel phlasnasioldgiehl prapesiss of the compounds of the invention

will %%%ﬁ%%%@a%§% ré%gytlrl%g%t %}ugle{]ple? ,Jéﬁﬂ)?)flﬁq%o? tﬁél %%ént‘ic;]nedemonstrate
collagerfa¥&® HIBHrP attBie £ derRemiéd byuRdatdve lassay AD1EP¢oncentrations in
- cyanoqui nol i ne conpounds such as L-746,530; indole

the rangd Odlli tad 0POM c Bhgoiplinwingstabls shewsiCHDiigurgxiomgaeprgseatative
AY x 1005, .5 The.. S ' ' k1o f

setecfi off cpgingpacS5BE RAFF b/eBHSLbERs3U s e bk lisay.
Formula | together with a receptor antagonist for
| eukotrienes LTB,sub4., LTC sub4., LT b4., and
Compeundof Bxangple N@- f r om t he group cé@gﬁéﬁﬂhg of the
phenot hj;azi n- 3- ones such as L-651, 392;, a4 di no
conpounds such as CGS-25019c; benzoxal am nes such as
ont azol 265t ; benzenecar boxi m dani des s#iZh as BPL
284/ 260, and conpounds such as io zafi$€ukast,
abl ukast, nontel ukast, pranlukast, veritkast (M-679),
RG 1252%, Ro-245913, iralukast (CGP 4%yibA), and BAY x
7195. The present invention still further relates to
the con®d nation of a conpound of the Fbt%ul a |
together, with a PDE4 inhibitor includifg i nhibitors of
the i sotf'orm PDE4D. The present invention still further
rel atesgyo the combi nati on of a conpound of the is
Forrmula | together with a antihi stam ne H. subl.
recept o#g ant agoni sts such as cetirizi 9 | orat adine,
desl-or at adi ne, fexofenadi ne, astem zol e, azel astine,
and chl orpheniranm ne. The present invention stil

A cofpotii®of the [Fatresla 1 endytte wsedin suabibinatiodfwith othepdrupsiamaf therapies

usedtirll1 ’?he 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, 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
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Formula | together with a gastroprotective H sub2.
receptor antagoni st. The present invention still
w0 enoshens2z el ates to the conbinati on of a conpoR@G82004/002702
the 20 Formula | together with an a.subl.- and
a. sub2. - adrenocept or agoni st vasoconstri ctor
syrrpat hom nmetic agent, such-¥s propyl hexedri ne,
e ,
pmdﬁ&a; g%@geé@%fegpgf%gggﬁﬁgxlw%pg?dﬁ%@@@.e@% B the NSAID

suchfay @Eﬂﬂfhht@ﬁtilﬂﬁeffé(ﬁ arahydiced. dl“huseacbgrdmcgctb ladusitiobe feature of the
xyl opet azol i ne hydrochl ori de, and. et hgltcﬂorepl nephri

inve &1l Pratyisled-prpbapnaceutigal FORRORtIHW ePmprjfgsidompound of the
Fonﬁlﬁzlt ]'?‘to‘[f'ﬁ pthQnﬁsz%uﬁ . Rat t?tzﬁﬂ‘e &fit ReLOfMPERHuRiioh b8 a@xﬁlxture with a
For nu together "w th anticholinergic agents such as
cyclaquygemas inhibityry nomteterdidad eniopiflammatony aigent,erd er opi um
br om d ire p and tel enzepi ne. The present
harﬁ“ﬁ?fé’ﬁ‘??@hg Faﬁfefddﬁlf’% eF ‘P81%tes to the conbination of
A c@)ﬁfﬁéﬁﬂd‘ df 9k HoRfulladmiayl Asd be e iA@Y andlihfladntatdiy Bbents such as an
to b.sub4.-adrenoceptor agonists such as
inhibiter apthetearyme b-linosyesnaseer enol , i sopr enal i ne,
[ I INI8 l
A A e SRy 0 BB B congons sch o
rheuﬂ;ﬁtﬂ)l(bhﬂtll&uisah@bmbﬁfatlﬁﬁbm&ll axd ity apeftsisach awlgdn@, methotrexate,
t heophyl | i.ne and ami nophyl |ine; sodi um craonpgl ycat e;
steroggs %ﬁl@@m Hpaming cang;in FOIE lionsgpich asestepaytheHs Hygsmmbinatiprevith
steroRig€sent invention still further relates to the
conbi nati on of a conpound of the Formula | together
Acompannd ok theiForhilad nopyoaltchbef adntinistergpim degfad@ivd Jiseases, for
monetic.  The present invention still furth rel at.e
exanfRie pyEOATERAGS itk BRPTGFOREO EciiSo M dpaTaqaia eBtg TR ayAL Ve agents such
as Dfa@&ﬁéllﬁehya\dhfoﬁlcadéld ﬂ@)ﬁﬁhﬁﬁoﬂi HER ‘ﬁQHSrhl‘éﬂ' Ruhhibh, AR&Ae&Fand
system ¢ sid fects, such as predni sone,
glucenanuimg sedﬂsawél anAlutnisoI ide, tri am:| nol one acet oni de,

e R8P O T B AR, B PR RRRUAR: f Lo iacion
with 2N SMh &t Sdehlslsuéiad fhabids e&r@ﬁ@ﬁ)dﬂ@tofs%dqajmxmtelaﬁfag@ﬁlsts
a conpound of the Formula | together wth other

moBupatigHar, & thmerirepieof the mlemmatery cliseayes sheumajeid arthritis,

ostecﬁbtls%g%am%@%ﬁm}%ﬁﬁ%ase%&mc ctlgggﬁlmonary disease,

asthma and allergic rhinitis a compound of the present invention may be combined with

agents such as TNF-o inhibitors such as anti-TNF monoclonal antibodies (such as Remicade,
CDP-870 and D.sub2.E.sub7.) and TNF receptor immunoglobulin molecules (such as
Enbrel.reg.), non-selective COX-1/ COX-2 inhibitors (such as piroxicam, 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-alkylsulfonamides;
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1o CCRI1 (for the GC famly); CXCRI, CXCR3, CXCR4 and
CXCR5 (for the GX-C famly) and CX3CR for the G X3-C
wo 2005/090822The present invention still further rECHGB2004002702

t he conbi nati on of a conmpound of the Formula I
together with antiviral agents such as Viracept, AZT,
aci clovir and fanciclovir, #Rd anti sepsi s conpounds

' h .
26 4N ok S BB EREnYSR 0 e 4805 0
Compau}‘ldﬁBGQ llor?ﬁ oggfhﬁlylwtbdﬁtmﬁ Ricyaremapiithalergempounds kucﬁﬁs L-
C I um channe ocke | I, a nts uc
739.6: Gesenamsinoting rgeintsosh bl boreeD: die e g pEcompounds

such A0 MO0 DSVIR- @86 %ﬁ&BtAOquo(f)ﬁgom sts and pl atel et
aggregation inhibitors. The present invention still

f uPherresentinaersion sbilk flagheraelsien s theworbingtion wpe gaapetind of the

ron 0 B e GEPAE R BAS  S1  un

LTDRabK] 4ARONTR.BulSY. WglsctéS f6t thS grd@p censidtinglof Cﬂlm)@lenwﬁmﬁr% ones
M rapex, MAOB inhibitors such as sel egi ne and

such g bil1 393 amicknecqrapRun s Bich as G&iS-20 Pasbrazoxalamines such as
ontaﬂ T‘c{y[ kye}x?er ?carg(%ﬂﬁﬁ%lﬂﬁdéseéﬁeﬂ %ﬁﬂ%@@oﬁﬁﬁ cd}%ﬁﬁnds such élS

dgoni's I'ne agoni sts ani ne agoni sts an
zaflriukhﬁt,tubﬂtﬂ{ast afontetultast) pranhikhst] mrmkasieél\/ﬂy-ﬂﬂ MaRE-125250R0-245913,

. . anti ch as donepezil, tacrine,
lralul@e%czéléég’?%ﬁ%gé%@%ent ofylline or metryfonate.
ThPhd)Rﬁéﬁtm{/éﬂfﬁthu‘ﬂnfu%éﬂ feldtdd fh@e doRltifRnl & 4 B@mpound of the

conbi hat1on of a conpound of the Fornmula | together
Formula: htogethertt witha &334 inhibigot mckidinginhibisorstof Ithet isefori PAIEARY

tor AF) ant a nterle Ki n.converti
enbeetanoimveftio Sl bRbE: el b giemor OB AR PpU S the
Fornﬁ%?@g&ﬁemitﬁﬁlﬁhﬁhﬂsﬁﬁhﬁb DduH 11 fa6épisk eﬁﬁa bfdtshsuch as cetirizine,
antagoni sts; (vi) cathepsins; (vili ki nase 30

loratading, deslovatadire, faxofengttine castengzaipge @tu@, aecthgidephenizazine.
nfh bl b gern? inv(sl('lf( %n é& lpfu?ﬂ’lgf r%ﬂupes to {he%%%b?nast%%%‘f a coﬁl%ggﬁd%f the

Forr{u¥d ] togéhedwie a(gm;tdi}ﬁ@ted:t[ﬂallrb smﬂr ﬁece of anta@ddmp urin oI

g)lj’]l[‘l;ie? Wg%g;@%gélg@ﬁaleﬂﬁer r%la es to the CO%Pbell’(l:Elltg)n of a compound of the
Formula I together with an o.subl.- and o.sub2.-adrenoceptor agonist vasoconstrictor
sympathomimetic agent, such as propylhexedrine, phenylephrine, phenylpropanolamine,
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 .subl.- to f3.sub4.-adrenoceptor agonists such as metaproterenol,
isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, and pirbuterol; or methylxanthanines including
theophylline and aminophylline; sodium cromoglycate; or muscarinic receptor (M1, M2, and

M3) antagonist.
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benzbromarone; (xiii) growth hornone secretagogues;
(xiv) transformng growh factor(TGb); (xv)
w@b@sebwse2 deri ved growm h factor (PDGF); (xvi) PCT/GB2004/002702
fibroblast growmh factor, e.g., basic fibroblast
growt h factor (bFGF); (XVII) granul ocyte macrophage
coI ony stimulating factor (@WCSF): (xviii) capsaicin
r
fﬁe ﬁ% gﬁ;g}v et?&h%iﬁ%fﬁ%tﬂew elé% thﬁc{)&g}:ﬂglgast’lﬁbg?ﬁa coﬁ@ggﬁc%f the

FomeePf ©R&Eer With 23 Mbiiln(ikalgrsith Iﬁic)tor tapell QGFS] Jdikstic( XX)
el astase i nhibitors sel ected frg}m th r oup .consi st i ng h
of Therpreseng Hryeptiorptigbturihgselatesg-the, &9?{3%3 qioRPt @coipaund of the

Fomfi} ﬁgét@%‘ﬁﬁé\?@“ﬂe@?‘wﬁm“@% P TR e e such s
prednisareppredniscloné, dymimlide)| tdamtisolerp am«xadle draclohRthmedresdipropionate,

CR anta nlst ound of the Forrmula | may
budesprd tlﬁ%?@ EB‘Z‘?‘E? ﬁ’é‘f mnﬁ’ %??rf? fEjlgﬁaléeopor osis io
ag@ﬁ\% PreSene hwaﬁudraétﬁmufr@elerela@ésqb ehel Joritfnatioas T fa@ehipasd of the
or fosomax and i munosuppressant agents such as

Fornfia 5@gethemysithnptien modyletass pehiemwkingzecaptasgungiion sypljas CCR1,

CCR?reég:ﬂ? anW‘ﬂ &EB St %g"?td?e%p,d&@@?%’%& %E(ﬁ?m and

CCRf1Qf(for e CCeRMIBNE CRCRAS CXTR3, (R4 andSOUKCRS! (EoraBe 0t X-C family)
to be used in conbination include standard

and GEp( B} &ardhaiatXahtmilis | ammat ory agents (hereinafter
C
ot o Slenk FryBHich, A1 RirhEERE o Mo ciifhRlon, SaARhHRUAd of the
Fornk#4 bigethenwith dnm‘huaﬂ ngérnsuchen dimteas, AAThacdonie hed famaiclovir, and
sulindac, apazone, pyrazol ones

aci.d, indo
a“tlngPé%coé’éP%‘ﬁge glﬁ’ts 2, sal i cyI ates such as aspirin,
JeSi BiveRfich StHERrdSr 8140 )fﬁeboon’ﬁﬁhﬁﬁﬁ%f'a%mpound of the

r of eC%XIb and etoricoxi b, anal gesics and
Formuia | tgethecwith palﬁitezrascpﬂ@sag@m buchsas @@lcmnm disanaelbldekeass dipid
al uroni c. ac as.h n a nd P2X7
lowertig et 5h 35 st eepES bRYRABon Ace MO ko g2 receptor
anta Eht@érﬁi%lﬁk@leﬂﬁ@ﬁegaﬁhoﬁ@ﬁl’ﬁbﬁ% ion with existing
herapeutic agents for the treatnment of cancer.
suThepleeeni iwgntion gilbiriherelates te dretomhinasivon; of @ qgewoupd yf the
Fom@g%f%r [Ithlklg \ﬁié[ﬁlﬂ]NISe é%e;ﬁ{s' JIER Qg ﬁ‘gfdeﬁreggaggs(s@ﬂdas sertraline), 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 VILA-4 antagonists; (vi) cathepsins; (vii) MAP kinase
inhibitors; (viii) glucose-6 phosphate dehydrogenase inhibitors; (ix) kinin-B.subl. - and
B.sub2. -receptor antagonists; (x) anti-gout agents, e.g., colchicine; (xi) xanthine oxidase
inhibitors, e.g., allopurinol; (xii) uricosuric agents, e.g., probenecid, sulfinpyrazone, and

benzbromarone; (xiii) growth hormone secretagogues; (xiv) transforming growth factor
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oncol ogy, such as al kylating agents (for exanple

cis-platin, carboplatin, cycl ophospham de, 25 nitrogen
wore®sae?22 mel phal an, chl oranbuci |, busul phan aP@I/GB2004/002702

nitrosoureas); antinetabolites (for exanple

antifol ates such as fluoropyrimdines |ike

5- fluorouracil and tegafur, -22al titrexed, methotrexate,

(TGP?C]‘ v Qgtgfet.g %rg\? h ﬁx&g PYEER ey 2@%&%?@%%{?%tor e.g., basic

fibrolsl¥ét %\ﬁthéfﬁkitbf @Fﬂﬂ) J (ﬂeﬁ) grakgloayle hﬁaﬁwphmge dﬂl@gm,mmuiatmg factor
doxor ubi ci n, daunonyci n, epirubicin, jdaruybic

(GM-6SFngryiin sepsawat@rpﬁamrfwa&hmlﬂml}%ﬁﬁ%.aﬂsl Niggub3. receptor
antag?ﬂls{sryef tteh(fro?rgfﬁ@g? l&)t&)‘hsﬁ BkﬁS%Q%Iﬂﬁgaﬁt), and D-

|ne ne esi ne an vi nor el
4418p(xdt) tlaxtadedahibitems stlaxted fntthe zgxmipe:roa)mtlmof UT-77 and ZD-0892; (xxi)
t opoi sonmerase jn

i.bit f ) le . . . o
T st Gy Proe BRHE (HACE: Gl aaoehaitd prige sythese inhibitors
(iNO§ E(ilg hORRAGER PR ?%r%%ﬁ%oh@ﬁidl@cufé éxbr&yécpcﬁ{ ’FH!Z%ells
agent s Gch (

as antioestrogens exanpl e t anoxi f
(CRTIHE sntagdomists). r al oxi f ene, droI oxi fene and i odoxyf ene),

Oﬁgt rglglgp‘g}d <jefctﬁ‘gﬁ?l}ﬂg-ﬂ% g%l(b?alg&iwg?%i 1%2108 é?Ylﬁ} %sr%oaagrosis

agent lsHd1PA8 1@RxifBhd, dEGIBkifkhe aﬁ@of@){]@d&@tcﬁ FESbEnaR Gat dindunobuiptéssant
ant agoni sts or LHRH agoni sts (for exanpl e goserelin,

agents sugly @rﬂﬁsﬁwnmm@rcefphoayon@ freByerrinsg arbmethgprexate.
eX&%B{n@oﬁlecp&scﬁé ?i?&as) so%fe%[mi H5Gon th%}tf%htv% C}?e;&&ﬁ{g

as anas rozo I‘OZO vor az

thera Eas €0r thd teatmehiiftostedaniiritia -Sudtdbietagerts mJl@ehusesl 1n
inasteride; (iii) Agents_which inhibit cancer

combipafiegiagiudy %@nd@m@ cioiah Pmtbmf@m@ffaefeaaeﬁﬁ%. (hireiga ¢ NSAID')
such b gﬁoﬂ@z{rh MRAbRhad Z:%(Rl&ﬁb BLibg §1§:h°afs nH%n_%Kérg‘ Efﬁl%g)r?fen fenoprofen,

sm nogen acti Vv receptor function
ketopmﬁ&n land dyuprafen, gemmdnesf sach as miefemami oar;id, findonsotbanih, suBndia,

nhi bi t grs Jn I W h fact t di
apazqno Py bR POh e B 2ens, POV R L o RGO Crgpbibitor
such 30Ld10QA, VARSEIATL! TBRHATE R & %h@&)hﬁ? e]na%@ﬁcﬁ B§Y intraarticular therapies

anti-erbbl antibody cetuximab [C225]) °, farnesyl

such ns egrtitestersials ianth hjxlaronis, acidsrsush achyealgraswdisymvigd ansk B22ghrgceptor
serine/threonine kinase inhibitors, for exanple

antagofiif it ors of the epi dermal growth factor famly (for

AxafpbendsHtie Faminlly I EMT 4156 PEuded ik co@batioiwith leRisEing tHefapeutic
as N-(3-chl oro-4-fluorophenyl)-7-methoxy-6-(3-
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 5-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside, hydroxyurea, gemcitabine and paclitaxel (Taxol®);
antitumour antibiotics (for example anthracyclines like adriamycin, bleomycin, doxorubicin,
daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin);
antimitotic agents (for example vinca alkaloids like vincristine, vinblastine, vindesine and

vinorelbine and taxoids like taxol and taxotere); and topoisomerase inhibitors (for example

epipodophyllotoxins like etoposide and teniposide, amsacrine, topotecan and camptothecin);
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nmor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib,
AZD1839), N-(3-ethynyl phenyl)-6, 7-

whe@§Aaeaser hoxyet hoxy) qui nazol i n-4-am ne (erl ot PeCi/i5B2004/002702
OSl -774) and 6-acryl am do- N-(3-chl oro-
4-f | uor ophenyl ) - 7-(3-nor phol i nopr opoxy) qui nazol i n-4-am
ine (CI 1033)), for exanpl e-3&hibitors of the

0 <P 257 et g B o Tl el G PR fostne
droldx¥fené@ Bhd RIABk Pefd)| GesaOgdH @c?ﬁ@ﬂ'ﬁo&&l fepala®rsTocdxaniphe fuldestrant),

the effects of vascul ar _endothelial growh factor

antiapegeers dpiprxempleebigniamides Euiamide milgiamife and eEIpeRng AEgiate),
LEREE Borl bR H AL R AR P Thlgo PATRRY Beerri),

progéyipdens o exEmMOn LR AetateYDadivd3458 30hibiids 9for 8RBl as

andWD 98/ 13354) and 25 conpounds that work by ot her
anastyprie AetEerole, vefazels ang pxemssiigs Yl infubkpssiof gpgregpctase such as
finasi(tjéHd%g.” n avb3 function and angiostatin); (vi) vascular

amagi ng agents such as Conbretastatin A4 and

(iii) Agemo whitd idhibitlcaseed celhinvadien {fdrienmapleRPadtalidproteinase inhibitors like

Applications WO 99/02166, W00/ 40529, WO 00/ 41669,
mariffepiay gubinhibitgges pEdkiaase BlagmiResen aepptor regeplogtinction);

(iv) igiﬂftﬁt%fsgge%r%@?{]ﬁ&bﬁﬁmc{i&{, lf@r"ﬁmpfe &R %i%g ghscﬁil'dggéowth factor

rec e targets |isted above, s
antibp8e8, grawtlaficior rasptantitdwdie (fof ekimple gananti-¢rbbZ pytibody

et PR R b A IR Y oy PREEEHIE 500 , ramesy

transd}8del inhibitBRCHrostie 18%snhibRdzE and SR NR/RIORIGE RthaSO#MIBtors, for
pro-drugt herapy) approaches such as those usin

exanigje N HPreloEbe ABgemal BT A TRoKiamas dlasexample R 4amily tyrosine
kina b B B e A RO et el e 2y such

morp®liftipropexi)g@initinst-anie (gahmib, FRP39) A3 -thyhylphenyl)-6,7-
I mmunot her apy .appr.oaches, including for exanpl

bis(Qemetiot getherey ) wnazolis-4agping dekiini, OS-174 aach & dbpyfamido-N-(3-chloro-
ARSI AR IR 3l oo xample
inhibitorseof the klatelet-derived growitio Eacter-famdy apd fayexamplerighibitors of the
hepatsotciytr!:u f,lvrg%vithnigdctfo?grr?i'iy;

(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
compounds that work by other mechanisms (for example linomide, inhibitors of integrin
o3 function and angiostatin);

(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, W000/40529, WO 00/41669, W0O01/92224,
WO002/04434 and W002/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above, such
as ISIS 2503, an anti-ras antisense;

(viii) gene therapy approaches, including for example approaches to replace aberrant genes

such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
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approaches to decrease T-cell anergy, approaches using
transfected i mmune cells such as cytoki ne-transfected
walecvdoasez cel | s, approaches using cytoki ne-t re@iEG8eiam02702
turmour cell lines and approaches using anti-idiotypic
antibodies. io If fornmulated as a fixed dose such
conbi nati on products enploy‘ﬁ conpound of the Fornula
thera ARl o B AL B AT ik 2% a bactertal
mtroxaﬁmtaseeﬂzyins age appm@mes ®dnereaseipatientselerance tnthenlterany or
a conbination fornmulation is |n propriate.

radio efarw $Yeh 3 TYHp o8 deBitanch gor s primarily of
(ix) 1Hﬁ11d1'1%tlfé§ag§ a@Bﬁfa@lﬂ%Wﬂbﬁldﬁ%@Bf e)faﬁ’fplé §X-Ui5&)% an@ in-vivo approaches to
ed ani mal's (includin ng ‘m it is also
incregedhei mmbrogenimityiof pagent agusureells, @u¢h1¢$| tinsfectien withegtokines such

. of et al | ot gl nase
os ine il ot Rk Eomator Roagiobddt ORI HioBiaimedasion
apprdh@lﬂfésttb QAesrehdeat-ctle ity AfproActeb @siag aafdfedtod ir@vhe cells such as
har macol ogi cal agents. The invention is further

cytokmq ansfeateshdangritip gelico PPRIORCHES WORE FYtRKINEHgnefReiat frmaour cell lines
als are comercially
and %@Ieoa }%Deu\éﬁ‘%ran%1 la{%@“&arg&%gfeg any conveni ent nethod as
def$ €oriduvdated Bs 4 fiﬁed ddse r‘s&thtrombmatidnqmb‘ducm driyglog hlcbinpdund of the

chem st. or described in . | es_her.ein.
Formyds} Wit thidosage Fange dgsc éff‘f herehond thrcoilen hagpiceulcally-active

ageni; ‘ﬂh%%‘gﬁ}]d‘?g{% ABshok sk Cﬁ@cﬂ{ ﬁﬁﬂq{%g i (bt @Ah18h Xy HeH ARBA®ination

stracts. cal Abstracts Registry
formhlatibe issnfdpproplat@- [ 4- ( et hyl sul f onyl ) pi per azi n-

igi&&&%é‘%%épr@flg gg &ﬁi‘g{rgélﬁgégfg%la}%lyg)f value as a therapeutic agent for

use 114 vBthlH%dHeH'aﬁMthy liadading & it ik Q3 wRefY {Vhenever it is required to
-pyri m di n-2-yl propanoate 459818-76-9 In the

1nh1bExth¢rpﬁf@$s ofnumietsdlopreigimease Ehusegdnusetiel asMbRmaselagiqahstandard for

use ifl the deve %Brlilmrer?td ota new b1olmglca1 tests and in the search for new pharmacological

agents.



o tenperature on a BRUKER DPX spectroneter operating

at a field strength of 400 MHz, unl ess ot herw se
wa@e@smeas2The spectra were referenced to an i nt BCT&B2004/002702

deuterium | ock. Mass spectroscopy (MS) spectra were

measured on a M cromass MZD (el ectrospray)

spectroneter. is The fol |l owig abbreviations are

. ;- di chl - LHVDS
he 1568 AR SNSRI NPT P S 1 o
20 TFA trifluroacetic aci dEXAMPLE 1 Hydroxy{(l,S)
The rsloyhHsuay TR émﬁ%a&ﬁ;ﬂ%ﬁi@b&%ﬁ?% be yagle by any convenient
oAbl ST i g5 Sty 8 Pt o
5 Exanaplésluitréide In{ 2RliGomtbe fOBABg tabld shame detadls o kttenmediwes and their

stirred at RT for 10 _m nut The reaction was then
correspRdgledgesBY 65’@,%“56’& ég‘lﬁ‘a‘écéf ?‘B“Ei“cgol uti on of

2-(4-{[2- (hydroxyam no) - 5-pyri m di n- 2-yl pentyl ] sul f ony
| } pi perazin-lio )
yl)-5-(2,2,2-trifluoroethoxy)pyrim di neChagoicgl 4bstmgtss

mmol) and formc acid (114 ni, 3.03 nol ),
m.). The reaction was brought to roomt)gﬁﬁg}rgﬁ?%geggd

5-iod®t2-[4-@feth PEulestSpPetazid0l yilpytigsdiner € t hen4opImsvesigi n
vacuo, and the residue azeotroped with toluene (2 Xx
ethylgbpyrimidin-Zrydbutengiateue was t hen di ssol ved i AFEShENSI

4_py1\(}\§goq?%1g?bu%g]| heated to 400C for one hour. >fheiiSplyti on

n cooled to roomtenperature and concentrated
ethyli 3pyranidin-2-Fiygopamiattu e 459818-76-9

In the Examples, nuclear magnetic resonance (NMR) spectra were measured at room

10 temperature on a BRUKER DPX spectrometer operating at a field strength of 400 MHz,
unless otherwise stated. The spectra were referenced to an internal deuterium lock.
Mass spectroscopy (MS) spectra were measured on a Micromass MZD (electrospray)

spectrometer.

15 The following abbreviations are used:-
DCM dichloromethane
THE tetrahydrofuran
LHMDS lithium hexamethyldisilazide
DMSO  dimethylsulphoxide

20 TFA trifluroacetic acid



Is was then purified by flash chromatography (silica

gel, 10% MeOH in EtOAc) to give the racem c conpound
W@32008/0pmke or ange foam (22.94 g, 43 nmol, 719% PCTG82004/002702

racem ¢ m xture was separated by chiral HPLC using

condi ti ons shown bel ow. Columm 20 nm Chiral pak AD,

Mer ck 100mm El uent MeCN/ MeG2690/ 10 (7 mn, isocratic)

OH 90/ 10 (step) MeCN MeOH 85/ 15 (10 mn,
ﬂ%@ﬁw ic) MeCN MeOH 85/15 (gradient, 1 mn) I\/leCI\l/Et()—|
HydrBfJ}‘{lﬁS')@-pmhﬁﬁn—Q -yl (M-5-(2, 2:Bamﬂﬁdt@enhrbi(ybpplrlmﬁﬂlﬂ'-ﬁeyl]plperazm-1-

%ll)e enantlﬁ rs can be obtained in a crystalline

yl}suifSP ethidbytHe 19T BMYYG ng procedure. 40gof the title

compound were stirred with ethanol (50 nL) at room
tenperature for 30 m nutes. Solvent mas remove in

vacuo. The resulting solid was d in acetone (20
nm.) at roon1tenperature for 24
renmoved by stre on and then in cu 251H
LA M 5
8.32 (s, , , FM) 7.28 (t, 1 , 4.70

5 (q, 2 H, 4. 9 (br : 3.79 (m 4 H), 3.47 (dd, 1

H, 3.29 (m 4 H), 317(dd 1H, 2291 (m 2 H, 1.75
(m 4 H; M5 (ESI): 534.01 (MH); Mt 129-1330C. The

To fo?ﬁm?c{ idide19Bherd.6d mWBsat BPERAS 88l cER Ahyaridd @83 mL, 0.303 mol)

stirred suspenS| on oOf 0
and the inpxtoredwisstifned ahRT ot I(bmym;t@ﬂ pheagaotion was theprieedadedhie 0°C, and

MRT IO D T TR Y M —

0 yb-5 ;erszﬁﬁhermx seihiaPBRe0.6 @ 50.5 asthél afd Porfhidaci® (1194 mL, 3.03
yh- Q and t he ?eactlon ﬁeat(egdto H%I’SCfor 90 m nutes

mol) um@ 660 Eﬁu)t dhe mmwewgebmlghteto rountgmEyatie angestiried dor one
hour. S/dfagl easnd t IrQr%Sve zjnev% Lfté laﬁc? l}%q‘f%{é)} %@8%& \Qltﬁﬁﬁlue%fe (2 x 300

SAREMRAS RaShEy WI
mL). The re51due was then dissolved in methanol (300 mL) and heated to 4OOC for one hour.
The solution was then cooled to room temperature and concentrated in vacuo. The residue
15 was then purified by flash chromatography (silica gel, 10% MeOH in EtOAc) to give the

racemic compound as a pale orange foam (22.94 g, 43 mmol, 71%).

The racemic mixture was separated by chiral HPLC using conditions shown below:

Column 20 pm Chiralpak AD, Merck 100 mm

Eluent MeCN/MeOH 90/10 (7 min, isocratic) MeCN/MeOH 90/10
(step) MeCN/MeOH 85/15 (10 min, isocratic) MeCN/MeOH
85/15 (gradient, 1 min) MeCN/EtOH 85/15 (isocratic, 37 min).

Flow 120 ml/min

20 The single enantiomers can be obtained in a crystalline form using the following procedure.

40g of the title compound were stirred with ethanol (50 mL) at room temperature for 30
minutes. Solvent was remove in vacuo. The resulting solid was stirred in acetone (20 mL) at
room temperature for 24 hours. Solvent was removed by a stream of Argon and then in vacuo.

25
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the DCM filtrates washed with water. The aqueous phase
was then back extracted with nore DCM (500 ni), the

w@ ooobioonse2 DCM extracts washed with brine (500 Pdl/GB2004/002702
dried (MgS™4), filtered and concentrated in vacuo to a
dark brown sludge. This was then purified by flash
chr omat ography (silica gel,-250% Et OAc/ hexanes) to give

' NP R BRLATAOL 939 (e L ED: 67 (93 BRR G 2D 8- 15,rs. 11D,

7.28 [ Hg £90 (cpl 2(1%{)44%9%ns ,4@1)/3! rra)win., 4@9"/6 471&11 |‘1!|\® emran) 3.17
(dd, 1. 249Hm 23HZ&d’(5fﬁliby 2.79 (s, 3 H) |v5 (ESI)

MS @ﬁb%‘%@%bz- [ 4- (et hyl sul f onyl ) pi perazi n-1-yl ] pyri

Mpt 119di388c(57.9 g, 0.17 nol) was dissolved in TFA (600
nm.) and the reaction heated to reflux, with stirring,
for 7 hours then cooled to roomtenperature. The TFA

Thes %Hﬁﬂ?%mwﬁgg&@m%?qsRﬁ%“ggsidue azeotroped wth

The resulting solid was
trlturated w th DCM filtered off, washed with ether
riedt

To a 3iferd benmynat Ty ) W ety lseony)piprprinch-Wiyrismigine 25 g, 679
mmo?HBéH Nzl M@éﬁcﬁm%m 1 ﬁép}fl:ngmhﬁb%%é (MSg BB o019 T; And 8édim

carbonpie Wasl—@dde@ c@ﬁ)e( ﬁ) 1@11(1&)(1 B lo:8 §7 Simmpbding lglgﬁpr@ﬁ@;bmhegqed to 110°C

for 9(? g%n%té )ég(il Fﬂ?ﬁ%n‘) t%%ﬁe% 3%&@%]58 %1‘5]92%%' tﬂﬁ ached and the

insol@§1ed ﬁﬂ&eﬁ btlthrotgs a pad sﬂceme?. Thelcakd Waowashet kith DCM (250 mL) and
nonaf | uor obut anesul phonate (78 g, 0.203 nol)_ and the

the DCM diliratas weshedvithow e Ehe gauepup @h%@twéﬁh@blaﬂdé gxirgrtehpyh more
v ERSHE) i ISeit bR PR IR eI L s avsc
fllterszncb@fﬂceﬁttawtgﬁz vheﬁd\meﬂddﬂegfodvﬁﬂﬂudgc) Thrsdva&ahcﬂr pu(rﬁ"&ﬂ by flash

, extracte t 5 nL
chromaoRraghyHcage 0 ‘)1 E@%ﬁxanﬁ) té &V 5;@5 %}?O’Qf) ' %r od

(me@ﬁfhlfo?ﬁg)ﬁﬁk m@f-gl]gﬁr f per%as%ngj_ff'?g/ntia slid (14.2 g, 40.7 mmol, 60%).

"H NMR 2CRAL) i: B120d(s, Q) 6549) (py 151 I, anSe(s,a%Hm & ¢, \hiid), 8.30 (m, 4 H),
279 og}gyms 3g, 0.133 nol, 92%. 1H NMR (CDCl 3): 8.15
' ? L 4.32 (m 2 H, 3.90 (m 4 H, 3.30(m 4H,

MS (%37)8 349,08 M.

5-(benzyloxy)-2-[4-(methylsulfonyl)piperazin-1-yl]pyrimidine (57.9 g, 0.17 mol) was
dissolved in TFA (600 mL) and the reaction heated to reflux, with stitring, for 7 hours then
cooled to room temperature. The TFA was then in vacuo and the residue azeotroped with
toluene (2 x 300 mL). The resulting solid was triturated with DCM, filtered off, washed with
ether and dried to give 2-[4-(methylsulfonyl)piperazin-1-yl]pyrimidin-5-ol as a pale yellow
solid (54.4 g, 0.15 mol, 88%, TFA salt).

TH NMR (DMSO-D6) : 8.02 (s, 2 H), 3.68 (m, 4 H), 3.12 (m, 4 H), 2.86 (s, 3 H).

To a stirred suspension of 2-[4-(methylsulfonyl)piperazin-1-yl]pyrimidin-5-ol (53.5 g, 0.145
mol), K,CO;5 (100.1 g, 0.725 mol) in acetone (1 L) was added 2,2,2-trifluoro ethyl
nonafluorobutanesulphonate (78 g, 0.203 mol) and the reaction heated to 60°C for 6 hours
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M5 (ESI): 341.08 (M+). Method 1 io To a stirred
suspensi on of

wQ@2qod/060sez hyl sul f onyl ) pi perazin-1-yl]-5-(2, 2, 2PCT/GB2004/002702
trifluoroethoxy)pyrimdine (8.05 g, 23.6 mol) in THF
(175 nL) at -780C was added LHVDS (47.2 nlL, 47.2 nnDI)
dropwi se and the reaction strred for 15 mi nutes.

then cgchéjﬁ m%gpﬁfteﬁ%%r?.s’gyﬁe?}tfgn%%ﬁ%% %g g‘ﬂ%aﬁlfer&?a)@ tHe flltrate
evapurareded dfyiess? O rasiducstvay peetitiéred b%tWanrBCI\/II'GSGO hﬁ&)cﬂnd ovater (500
s then_guenched (Té.@addl tion is of a

L) S {TAgF G W BDAMASHO oCOpyinedrgRniEs washeq %WS%B gykg, dried
Mg kel Bl corOTEAAEH REARD % MTA EmbRSRSHoM iprBisifld-y1-5-

(2,2, +arifimrocthop ypyramidénd e | Wwhite Stidy(40.8g, Q. h3hmol92fa)ed

'H NI CBREh LE T 238, 280 4m h,) £60 8% 4 13530 (m, 4 10, 278 s, 3 1

Ms@sme§4pmgn@[# n-2-yl-1-({4-[5-(2, 2, 2-
r|fluoroethoxy)pyr|n1d|n 2- yI]plpera2|n | -yl }sul fonyl
) pent an- 2-one as an off white solid 20 (9.47g, 19.4

mol, 82%. 1H NVR (CDCI3): 8.66 (d, 2 H), 8.16 (s, 2
7.12 (t, 1 H, 4.30 (m 2 H), 4.00 (s, 2 H, 3.82
M—Qﬂ—l 3.34 (m 4 H, 2.98 (t, 2 H, 2.85 (t, 2 H),
To aggqr?ﬂ ?guaﬂer&fo@ of }/El-émes ﬂ}lsuhﬁ1 %?ll)glzpex(azm-% y1]2§ (ZTS 2a stirred
tnﬂu%rdémolxmﬁhﬁnamx l8.05 6] é'a 6 ﬁnﬁ(ﬁ?  PEF (179 M) a7t yv)awc!lde@

di n- 2- ]rirerazin-I-yl}sul fonyl)pentan-2-one '
LHNQ?S . Mnmmv P moDOvESHar(d11D e rerclidistimdd) fond$ Iranltde‘d A solution

H (807.ng, ,21. 3 nmol ' i,

of et A Pyt & 2B > R T G AVt Rdbed ac -

78°CawanfAES -D0° @Al dirRa f6if 2 Roiat ThéteaskisitlhK them @énchws?} addition
(250 nL) and the or&anl cs renoved i n vacuo.

of a %*&u@f@é solutien el NHaE (258 anl)ewxtragtaddwicg with BtO 4 @Aé 2¢ml),
comtiney Fopip EUHY PR HEBTE ARPIER S TSI e

conc@itied in vacuo to glve a yellow sohd Th1s was then purified by flash chromatography
imdin-2-y 22tr|fluoroethoxy)pyr|m

(Slhqacgpl\é 597@‘@%%@@2@3& gcr gwé §MII“F’61W12)36 IntldnSL2e2-as” a
trifluiettfox$ HykithifiR-2LY11Biperazin-1-yl }sulfonyl)pentan-2-one as an off white solid

(9.47g, 19.4 mmol, 82%).

'"H NMR (CDCL): 8.66 (d, 2 H), 8.16 (s, 2 H), 7.12 (t, 1 H), 4.30 (m, 2 H), 4.00 (s, 2 H), 3.82
(m, 4 H), 3.34 (m, 4 H), 2.98 (¢, 2 H), 2.85 (t, 2 H), 2.16 (m, 2 H);

MS (ESI): 489.02 (M.

To a stirred solution of 5-pyrimidin-2-yl-1-({4-[5-(2,2,2-trifluoroethoxy)pyrimidin-2-
yllpiperazin-1-yl}sulfonyl)pentan-2-one (9.47 g, 19.4 mmol) in DCM/MeOH (100 mL/100
mL) was added NaBH,4 (807 mg, 21.3 mmol) portionwise and the reaction stirred at room
temperature. The reaction was then quenched by addition of a saturated solution of NH4Cl
(250 mL) and the organics removed in vacuo. The aqueous residue was then extracted with
EtOAc (2 x 250 mL), combined organics washed with brine (250 mL), dried (MgSOy),
filtered and concentrated in vacuo to give 5-pyrimidin-2-yl-1-({4-[5-(2,2,2-
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18.6 mmol, 96% . MS (ESI): 491.13 (M#). To a stirred
sol ution of the

wG2@gooesedi n- 2-yl -1 - ({4-[5-(2, 2, 2-trifl uor oet hPXEGBYI0K 002702
i din-2- yl]piperazin-I-yl}sulfonyl)pentan-2-ol (9.10
g, 18.6 muol ), triethylamne (13 nL, 93.0 mol) in DCM
(200 nL) at OOC was added ne2%hanesul fonyl chloride

St TR e R SOSA Sha S e P 0

18.6 n@toll96dpurs. The reaction m xture was then washed
W th water OO m.) and the aqueous back extracted

MS &GSDh 4DEiB (MED)-nL) . " The conbi ned DCM extracts were
washed with brine (250 nL), dried (MSO", filtered and
concentrated in vacuo to give

To a2tifrdd §dlGtion &-they Sipyridiidin2-yl-1-({4-[5-(2,2,2-trifluoroethoxy)pyrimidin-2-

STIpipRaR g oA P b Bl gl bRt G gat. 9.0
mmotPinDENRR200 £40% OOCLV(@aé Edlelt: m&ﬁzﬁmeﬁfdn%b‘ﬁlonﬂ@(ﬁl@ﬁﬂr 229 mmol).

sol ution of 2-(4- {t
The Bpctipnpyas stingidat 0°G/fqyd Atminuigs,- warme}kf,@ rdosh iemnsigdaie aai stifred for 16

trlfluoroe hAl
hours 1S vt e g PR B i o By [ ucous back
extra8@dutittoDCA (JundhD) yitadonthifciBD oM eﬁfadtstme fxesledd With brine (250
stirred at roomtenperature for 2 hours. A saturated

mL) sdiedt(Ma$ Q). filjeped) andzoncentiptoges V@%@ﬁom&j (4l L Ehepyrimidin-2-

ol SIS £ SR R s

solidn(8)79 g;lrlBédm@tygﬂiom!)’)fl Itered and concentrated in vacuo

[2 (hydr oxyam no) - 5-
MS@;ﬁl}g pentyl]sulfonyl}plpera2|n l-yl)-5-(2,2,2

-trifl uoroet hoxy) pyrim dine as a pale yellow solid
(8.96 g, 17.7 nmol, 95%. M5 (ESI): 506.05 (M), _
To alsbitrbd sblﬁtidfoofaZ—éﬁt-i[ (i BY5-pyspedisi2eylperit-1-en- 1-yllsulfonyl } piperazin-1-yl)-

5- (2% o BriTs SIURIVA 0Xy ﬂyﬁ’l%éﬁn?e '?é‘?& rg,a 748 rrlmaﬁs ln"FH{“%%? ini_) was added 50%
aqueous solution of hydroxylamine (18 mL) and the reaction stirred at room temperature for 2
hours. A saturated solution of NH4Cl (200 mL) was then added and then this was extracted
twice with extracted with EtOAc (2 x 250 mL), combined organics washed with brine (250
mL), dried (MgSO,), filtered and concentrated in vacuo to give 2-(4-{[2-(hydroxyamino)-5-
pyrimidin-2-ylpentyl]sulfonyl } piperazin-1-yl)-5-(2,2,2-trifluoroethoxy)pyrimidine as a pale
yellow solid (8.96 g, 17.7 mmol, 95%).

MS (ESI): 506.05 (MH").

Method 2

To a stirred suspension of 2-[4-(methylsulfonyl)piperazin-1-yl]-5-(2,2,2-
trifluoroethoxy)pyrimidine (850 mg, 2.50 mmol) in THF (25 mL) at -78°C was added
LHMDS (5.5 mL, 5.5 mmol) dropwise and the reaction stirred for 15 minutes. Diethyl
chlorophosphate (0.4 mL, 2.75 mmol) was then added and stirred for 15 minutes. The
solution was then treated drop wise with a solution of 4-pyrimidin-2-ylbutanal (413 mg, 2.75

mmol) in THF (5 mL), allowed to warm to -20°C and stirred for 1 hour. The reaction was then
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15

trifluoroethoxy)pyrimdine (850 ng, 2.50 mmol) in THF
(25 nL) at -780C was added LHMDS (5.5 nL, 5.5 mmmol)
waele@pwiese2 and the reaction stirred for 15 mi nUPEEGB2004/002702

Di et hyl chl orophosphate (0.4 ni, 2.75 mml) was then

added and stirred for 15 m nutes. The solution was

then treated drop wise wth3% sol ution

fd:pyrim din-2- t : | fviddith EtOAc
avencBsdhPYAd o o Gty RilBbn b {E P00 110, PR IPhed fhidF it
(2 x 100'L), JdiEbinE@6ighnios wase Winhed wethdirnd (K30 mu driedr(MgSQq), filtered

saturated sol ution of i}II—MCI_rr&;hgsg m'tl)n exxt&é%@t@?ﬂ W ce
and coneeniratedinevacao so 8§50 ayellow ognihiieyas gL AT Y HoSias hed

W | e 0 | ida 2-@i{tiens din-2-ylpent-1-
chror ) i B S B B P e e P
en-1-yieMfopyl pipeedinbl-yDF éh2 2rifneroeherphyrimiding asea yellow sabigh(1.13g,

Et OAc/ hexanes) to give 2-(4-{[(l)-5-
2.39 ol H0deh 2- vl pent -1 en- | -yl ]sul fonyl

hPEIE )-5-(2,2,2-trifluoroethoxy)pyrimdine
MS(%%Da yzgfglow s%lid (1.13g, 2.39 mol, 96% . Ms (ESI):
472.49 (MH). This was then el aborated through to

This Gt STP U GRE Do A T PRty Spygimicin 2,
ylperﬁ?]ﬁgfgg???igfﬂ?gﬂ-ﬁyg-ﬁmmﬁmbgthoxy)pyﬁnﬂdine and subsequently

hydraxy (ma—rtmri(rm,cim}&yy{-hﬁifﬁ%{n%}éé%v,ilr«rai%ogwmﬁyak)w_i@idy}?ﬁﬂsaeaaﬂn-1-
B et i e

conmpounds were al so prepared. F. ~\ - N scT F HO CHO

EXANIPLE 2R MtH Prepared using nmethod 1 or 2 a C
= Z-Pyrimdinyl CHRCH2CH2 532.98 2 b C

The 116 gBosipduhddwéie boqfsbied 537. 10 2

X
/ N\ _ R1
F o—<: d—N N s6, Y
; / _ \__/
P § HO™ “GHO

No. X R1 M+H Prepared using
method 1 or 2

a C 2-PyrimidinylCH2CH2CH2 532.98 2
b C 2-Pyrimidinyl-5-FluoroCH2CH2 537.10 2
c C 4-Tetrahydropyranyl 497.02 1
d N 2-PyrimidinylCH2CH2 519.88 2
e N 2-Pyrimidinyl-5-FluoroCH2CH2 537.89 2
f N 4-Tetrahydropyranyl 498.09 1
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C C 4-Tetrahydropyranyl 497.02 1 d N
2-Pyrimdinyl CH2CH2 519.88 2 e N
wQ:2@gooesedi nyl - 5- Fl uor oCH2CH2 537.89 2 f N PCT/GB2004/002702
4- Tet r ahydr opyranyl 498. 09 1EXAMPLE 3 Hydroxy{ (!
18‘)-3-ryri mdin- 2-yl-1-[({4 - [5-
(2,2,2-trifluoroethoxy)pyrit in - 2- yl]riperazin-1yl
nyl)methyl ] propyl }formamide F L /JfT - LL F 0 To
EXA ﬁ% acid (54 nm, 1.4nvl) at 80C was added acetic
Hydraxy{Y )i 3 pyrirhildinv2;yl 100 4¥{fB{2,2. Axtcifludreetioxy)pyedinegs yl]piperazin-1-
ed at RT f 10.m nutes. The m xed anhydri de was
yl}suffﬂé}ﬁl IP%tBBBPf@HYIt}g) “and added to a sol ution,

pre-cool ed to QOC,
2- [ 3- (hydroxyani no) - 4- ({4-[5-(2, 2, 2-

trifluoroetfpxy)pyridin-2-yl]piperazin-I-ylisulfonyl)b
utyl] pyrim ) )%J\A(NO
i O . e_kgaction was
oY forNone hour.
Vol atiles were then renoved in acuﬁ and the residue
azeotroped with toluene (2 x SOHQ). [The residue was
then dissolved in MeOH DCM (1:1, 250 @L) and stirred
over ni ght at room tenperature. The sol ution was then
To formincasid (Etmh, 1.4mobati®,C wasl a@dtapttlmadlm (@ enL 0000 mmol) and

the mi{are i3 SEaT R BRI a5 a e SRR S T o o

8°C, M&Qﬂd@@% 28slutibie pretadied @So"cemmﬁiydr@xyaﬁﬁm-ct oO[ve,2,2-
the racemc title conpound as a | ow f oam

tiflupmpethony lyridos2-HIppeaonsh-yl TomAban IovATdiny &6 Bhe 3¢ mmoD
in D(#ﬁl:(l;@ g-?,al%%@ 9or|rrﬁé i géffl Oo%ﬁolﬁyl“h%me{lc%lon Wals%r&f‘éh?ﬂ) room

Wi ng con ns
temperature and stirred for one hour. Volatiles were then removed in vacuo, and the residue

azeotroped with toluene (2 x 50 mL). The residue was then dissolved in MeOH/DCM (1:1,
250 mL) and stirred overnight at room temperature. The solution was then concentrated in
vacuo, and partitioned between DCM (250mL) and sat. NaHCO; (250 mL). The DCM layer
was then filtered througﬁ silica gel (20g) washing with 5% MeOH/DCM and the volatiles

removed in vacuo to give the racemic title compound as a pale yellow foam (15.68 g, 302
mmol, 91%).

The racemic mixture (86.5 g) was separated into enantiomers by chiral HPLC using the

following conditions:

Column 20 pm Chiralpak AD, Merck 100 mm

Eluent MeCN/MeOH 90/10 (17 min, isocratic) MeCN/MeOH 90/10
(step) MeCN/EtOH 90/10 (8 min, isocratic) MeCN/EtOH 90/10
(gradient, 1 min) MeCN/EtOH 85/15 (isocratic, 39 min).

Flow 120 ml/min

Concentrated in vacuo to a foam. Crystallised from hot ethanol (430 mL), filtered and
washed with ethanol and ether. Dried to give the title compound as a white crystalline solid
(28 g, 54 mmol).
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Col um 20 mm Chiral pak AD, Merck 100 nm El uent
MeCN MeOH 90/10 (17 mn, isocratic) MeCN MeOH 90/10

W@ 26080908k CN/ Et OH 90/ 10 (8 min, isocratic) MQONTEGBRN04/002702
90/10 (gradient, 1 mn) MeCN EtOH 85/15 (isocratic, 39
mn). Flow 120 m/mn Concentrated in vacuo to a foam
Crystal lised from hot ethandP-(430 ni), filtered and

s, S5 R0k PRGSO 2 uBLbBT g Dol 18 .
Q.6 B3 E)H), 2453 1B( 8 H 31H63. EleH 3.27
H),7%6Qihﬁﬁ6?§&d§% (7q3 ){H) IH)IB(7 %g?%((jt TlrﬁH)él ( )
4K 32fr(|d|)1 %Sl(tdﬁHi 2—97 m,5Wiq, 2 H, 4.45 (B, 1 H),
1 347d1 3.27 (t, 4 , 3.24 (d,
1\43(]:%35505f , (2 17 (Fbm 2I—|);(I\/S(Eg?): 510 |
Mpt I4ﬂ=|ﬂf31,°c5 l\/pt 149 151C. The starting material was
prepared as follows: A vigorously stirred suspension
of |-(5-bronopyridin-2-yl)piperazi ne (CAS nunber

The sZa%ﬂlqgmaké?igag&JhQ repad 3s ftiowsmmol ), 1, 10- phenant hrol i ne
17.3 g, Iy, Cesium carbonate (312 g, 960 nmol)

and Copper (I) iodide (91 g, 480 mmol) in benzyl

A vigiy BB THEred Perorbist AD iRe o BRI PR RS aRY hifbér 73406-
97-0 qqn%efmi Imeé19di ﬂ)epl{e'ﬁamh&lme)mey 8! 96 Mandl), c@@l@hﬁ@bﬂs@ate (312 g,

and diluted with DCM (I'L), stirring at room

960 m@ﬁb@ndﬁﬂpeelf @) iodigle (9 1489 mmal) i perayk alcplml @9@}@) was stirred at
120 ﬁl%nedteg% hne ?ﬂ?% &ﬁéﬁ)ﬁ%ﬁﬁ%ﬁ%& r?tl)l of @cg;;ﬂe? Eﬁ iodide (5

x 91 g)(éerﬁ}Ch@d' Wi t h Ha (2M 5 x | L) The combi ned aci di c
agts were washed with DCM ( m.), cooled tq QOOC
Cool%fh@ 456 ad diter et DEM (@aﬂrﬂ%@a rp9mﬁ@ng¢ravm/f%39 finutes.

]E?ﬂtmjélﬁ1 %o&%h é&lté{\‘w@shﬁ@ il Qith DERIRSHERALS. TRY BhctAS wekd HB&Hed with
NaOH (2M, 300 mL.), combined and extracted with HCI (2M, 5 x 1L). The combined acidic
extracts were washed with DCM (500 mL), cooled to 0°C and extracted into DCM (1 L),
basifying slowly with NaOH (~46 wt%) to pH10. The aqueous layer was further extracted
with DCM (2 x 500 mL) and the volatiles removed in vacuo, to give 1-[5-(benzyloxy)pyridin-
2-yl]piperazine as a black liquor (104 g, 278 mmol @ 72 wt%, 58%).

"H NMR (CDCls) : 8.0 (d, 1 H), 7.2 (dd, 1 H), 6.3 (d, 1 H), 5.0 (s, 2 H), 3.50 (s, 8H), 1.48 (s,
9H),3.4 (B, 5 H),3.0(B,4H),

MS (ESI): 270 (MH").

A stirred solution of of 1-[5-(benzyloxy)pyridin-2-yl]piperazine (104 g, 278 mmol) in CH,Cl,
(1.1 L) at 0°C was treated sequentially with triethylamine (94 mL, 672 mmol) and
methanesulfonyl chloride (31 mL, 400 mmol). The reaction was brought to room temperature
and stirred for 3 hour. The reaction was then diluted with DCM (3 L) and washed with water
(1 L), HC1 (0.5 M, 2 x 800 mL) and sat. NaHCO; (800 mL), back-extracting with DCM (500
mL). The combined organic extracts were then dried (MgSOy), filtered and concentrated in
vacuo to give 1-[5-(benzyloxy)pyridin-2-yl]-4-(methylsulfonyl)piperazine as a dark liquor
(120 g, 278 mmol @ 81 wt%, 100%).
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with DCM (2 x 500 nL) and the volatiles renoved in
vacuo, to give |-[5-(benzyl oxy)pyridin- 20
wQ@2005misper azi ne as a bl ack liquor (104 g, 278PemoB200F/A02702
w% 58%. 1H NWR (CDCI3) : 8.0 (d, 1 H, 7.2 (dd, 1
H), 6.3 (d, 1 H) 5.0 (s, 2 H, 3.50 (s, 8H, 1.48 (s,
3.4 (B, 5 : 3.0 (B,-¥-H); MS (ESI): 270 (MH).

i B )BT B B2 40 5 59502

355(!1119[3) BB(@HZI@ZS((&,?J.HD,) at O0C was treated
MS uentlallgvvlthtrlethylamne(94m_ 672 mol ) and
n

chloride (31 nL, 400 mmol). The
reacti on was brought to roomtenperature and stirred
for 3 hour. The reaction was then diluted with DCM (3
1-[5-(Benayldx yypgtidin- vyt - @adteylsylfonly))pipei@zine {120 #4278 mm8)0ovas dissolved

in T3 59 4R e fHac U DD b S Bofot & R it to oom
tempefat8€. THEPEAN as thbh L@RRRd MNFue0A6E M ratiB6e hiboUBpdOw iR toluene (2

gl ve

X 30@ H{IB Tbe resyltimgyliquer wes diluted,wjth DEMEH Y il land slowlp nerradised to

pHS8 XV %%a?m @8@)&?@) ég%)eggog %/%W}!ed%%s(hv\ﬁ égthqsvater minimum
DCM’ ar?d ethéiﬁhndjdrfd}i to @1\@56 K@(melhﬁulfoﬁyl)ﬁlpéﬁzmﬂ I ]pyrddibB-4ltas a beige
, 2.8 (s, 3 H; M (ESI): 348 (MH).
SOhdl (5? -8 %&W@bpgi’@) pyridin
I V/
ENMR MO I Y e 48, PRSP PRL ot  BHIEZ R 41D,
2.85( 3rHk | ux, with stirring, for 3 hours then cooled to

ture. The TFA was then renoved in vacuo
MS@%S) ﬁiw@ ‘due azeotroped with toluene (2 x 300 ni).

The resulting liquor was diluted with DCM (100 nL) and
slowy neutralised to pH8 with sat. NaHCO (700 ni).
To aTFtized sispemssoroof G (thethyleuléahyDpipstegih-biyilpyuidined-pl (69 g, 270 mmol),

KO P BB Real irorg s Chera i dgh £ e drdmogigl o
nonahﬁbﬂ)?gﬁﬁédu Hoﬁ&e%n?%?@ Z@hﬂu%ﬁgélgfl ﬁﬂlwﬁméﬁawﬁ@u nate itotal 324
mmal) andzhe reagtiomstigyed for 18 hours at room temperature he reactron rmxture was
then filtered and the filtrate evaporated to dryness. The residue was extracted between DCM
(2.5 L, 500 mL) and water (1.5 L, 300 mL), extracted with DCM (500 mL), dried (MgSO,)
and filtered. Concentrated in vacuo, diluting with EtOH, to a low volume, filtered and dried to
give 1-(methylsulfonyl)-4-[5-(2,2,2-trifluoroethoxy)pyridin-2-yljpiperazine as an off white
solid (62g, 183 mmol, 68%).

"H NMR (CDCls): 8.0 (d, 1 H), 7.25 (dd, 1 H), 6.65 (d, 1 H), 4.3 (g, 2 H), 3.6 (t, 4 H), 3.35 (t,
4 H), 2.8 (s, 3 H);

MS (ESI): 340 (MH").

To a stirred suspension of 1-(methylsulfonyl)-4-[5-(2,2,2-trifluoroethoxy)pyridin-2-
yl]piperazine (13.3 g, 39.2 mmol) in THF (200 mL) at -70°C was added LHMDS (75 mL, 75
mmol) drop wise and the reaction stirred for 20 minutes. A solution of ethyl 3-pyrimidin-2-
ylpropanoate (9.2 g, 51 mmol) in THF (55 mL) was then added at -70°C, warmed to -20°C

and stirred for 2 hours. The reaction was then quenched by addition of a saturated solution of
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2.85 (s, 3 H; M (ESI): 257 (MH). To a stirred
suspensi on of

w®@2¢04/00ase1 hyl sul f onyl ) pi perazi n-1-yl ] pyri di n- 3pCT/GB&®4/002702
g, 270 nmmol), K2CO3 (112 g, 810 mml) in acetone (1.8
L) was added 2,2, 2-trifl uoroethyl
nonafluorobutanesulphonate afd/ or 2,2,2-trifl uoroethyl

g N T T O R

withbEia€ {230, Miidd EVWBO),), fitsretliahdl esadnmamed ihenchi ltd gﬂzee yellow
evaporated to dryness., The residue was %xtra

solidy Shéyealil wenatiered 01 20 miytepin 2% sldeame/ethes (00 1360 filfeyed and
WaSl‘%ét\Al;lﬁl E(Zlq )%Je BndPEed d«Q %9 rfidifD- fl“@ﬁ@‘% @%2 et o

ncentrate cuo utrng w
trifluogoethdxgyp ywidin+ eyl ] pipekdzen- dafyl }mh‘oml)bachnt-boge gean off white solid (15.2

ul fonyl)-4-[5-(2,2,2-trifluoroethoxy)pyridin
g,32221(n§)}c;l.pifv23s Bk azine as an off white solid (62g, 183 nmmol,

" VK c %(é@ﬁ%&)%@ D). 2%ch)1 H)7721§)t(1dﬂ) 6]6{@ ,11? 4.30 (q,

2H)H-15 Qs, 8 H)s3. 53 (K, H]&/S‘?((Egl I)I) Sﬁdt (21\1%)3 32 E)stirred

MS @ﬁéﬁﬁ@ﬁﬁfonw )-4-[5-(2,2, 2-trifl uoroet hoxy) pyridin

-2- yl]rirerazine (13.3 g, 39.2 mol) in THF(ZOO L)
at -700C was added LHVDS (75 nlL, 75 nmol) dr W se
To agtited mTiamot 4B DIdinPerl- - B2 rberocb b aicom 2of

o Yl AhISRE0P8Y 810 OB 0 )
added NhBH, (0152, 1618 m@mbDpostiontise andahé reactiovbstirtddest room temperature
y addition of a saturated sol ution of NF4

for 48 ;%ggqgngh%geqqt@&% then cggngﬁe@ﬁyg{d@&@n(oﬁ a)gatzlgqjechiglutlon of NH,Cl
(1003{'2\‘?2 gﬂ%ﬁéd @Sa\pétgxs 1‘5@ D %ﬁ%ﬁgaé@é& Rith ']j@g (6%3500th.), comblned

tere concentrated 1 n vacuo
orgagiicw dried (beink OMIgSOl), cﬂxlteféldeand cbnagnuated gt vacuedr: IﬁimrathDwnh ether,

filtedl apd ied (v iy REEATELE NeL Lf(éoi)ﬁ Tloroethb By rifidfin-2-
yl]pl?)eﬂawhl-lnyg !sﬁlfcﬁaywbudan(iéi ds-dréan?sedid 3.8 g, 29.0 mmol, 92%).

| uor oet hoxy) pyri d
MS EBSIyU7oi(MEF 2zi n- I-yl}sulfonyl)but an- 2-one as an of f
white solid (15.2

To a stirred solution of the 4-pyrimidin-2-yl-1-({4-[5-(2,2,2-trifluoroethoxy)pyridin-2-
yl]piperazin-1-yl}sulfonyl)butan-2-ol (13.7 g, 28.8 mmol) in DCM (250 mL) at 0°C was
added methanesulfonyl chloride (2.68 mL, 34.6 mmol). The reaction was stirred at 0°C for 20
minutes before dropwise addition of triethylamine (18.1 mL, 129 mmol). Warmed to room
temperature and stirred for 16 hours. The reaction mixture was then diluted with DCM (1 L),
washed with water (150 mL) and dried (brine, MgSQy), filtered and concentrated in vacuo.
The residue was then purified by flash chromatography (silica, 0 - 5% MeOH in DCM) to
give 2-[(3E)-4-({4-[5-(2,2,2-trifluoroethoxy)pyridin-2-yl]piperazin-1-yl }sulfonyl)but-3-en-1-
yl]pyrimidine as a yellow solid (11.9 g, 18.6 mmol, 90%).

MS (ESI): 458 (MH).

To a stirred solution of 2-[(3E)-4-({4-[5-(2,2,2-trifluoroethoxy)pyridin-2-yl]piperazin-1-
yl}sulfonyl)but-3-en-1-yl]pyrimidine (10.9 g, 23.7 mmol) in THF (200 mL) was added 50%
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g, 32.2 mmol, 82%. 1H NWR (CDA3): 8.6 (d, 2 H, 7.95
(d, 1 H, 7.2 (dd, 1 H, 7.1 (t, 1 H, 6.6 (d, 1 H),
wa2®8/000%22 2 H), 4.15 (s, 2 H), 3.55 (t, 4 H), BCHEHGBRG04402702
H, 3.35 (t, 2 H, 3.3 (t, 2 H; M (ESI): 472 (M#).
10 To a stirred sol ution of
4-pyrimdin-2-yl - ({4 [ 5- (2352 2-trifluoroethoxy)pyrid
aquegl% %lut%ln](;?'h? %gl'aﬂmlle %‘)r%_‘kz zfn‘arl}i‘l: }éﬂb'ﬁ&f‘stﬁ‘re‘agﬁ rédkg l%éin erature for 2

was ad
hours. OW &t2r ggo 158w asrthér) addled @ thmnstbls atvad extractedwith Ey@AC (3 x 100 mL)

7 E B R A —
({4- [Sf(b . ﬁﬁlu%'}o%% r( %[ﬁe}aznﬂ!llaﬂlfsﬁﬁoﬂ‘ﬂ n%l@ﬁfnuﬁih@@s a pale

And extract ed
yellowsyéudl(d:kl@; 226 nipel;, ﬂ@%)l\/gSO4) fil tered and

MS @%@Cg?ﬁ Q‘Zﬁfg | Inv\éacuo Triturated with ether, filtered

4pyr|md|n2yl -({4-[5-(2,2,2-trifluoroethoxy)pyrim
idin-2- yl]p |pera2|n | -yl }sul fonyl)butan-2-o0l as a
Alterppiéyaly.dbé starting nateripl was ppeparas) as folboys: Vs (ESI): 476
(MH). 20 To a stirred solutlon of the
4-pyrimdin-2-yl-1-({4-[5-(2,2,2-trifluoroethoxy)pyrid
To aistierdd sysbémsiqret-anéthylsalyoryd )1 5443, R Rewiflanso thol y YpY/Bidih-2yl]piperazine

(23 357 4ROl PRSI 2 APOYE) i THE 630 L) 268X i rop wise a

solut‘icﬁ%‘t{hmff’n SHE (185t 1 REsdiBtior Q4mnﬁﬁbl§3 Sﬁ?rfe&’ f& 30 minutes.

dropw se additi on of tfiethylam ne (1
Adderdmhbi;hyl dMonopliospbate ¢bin3 2H., {78 mpmphtand etlm&ﬂhfos tllhoue dT hepsolution was

treat o? ufvrl% w1t€§ Sév:o ﬂ (%gﬁfnegé%%ﬁf_d?ﬁgﬂ?g(llg gl hl) in THF
(290 A1) 4R thévba'i%)ed th Wak81t6 0°@ ademmméfaﬁeaﬁmg’qﬂeam with a
The residue was then gur ified by flash chromat ograph

solutjayi ofi hydroxylamige4laH, P pARgous solgtiow in water, 680 mmol). T e reaction

was f?t %6&131932 [4[1?] glélfs %ﬁ{éu lenS ﬁfiﬂc 1'Brf1 lyv g(w%ﬁ{e'a%ﬁ? DY 8255'11LL) back-

extracting with ethyl acetate (250 mL). The combined organic extracts were then dried (brine

and MgSOy), filtered and concentrated in vacuo. The residue was then triturated with ether
for 1 hour, filtered and dried to give 2-[3-(hydroxyamino)-4-({4-[5-(2,2,2-
trifluoroethoxy)pyridin-2-yl]piperazin-1-yl}sulfonyl)butyl]pyrimidine (31.5 g, 64.3 mmol, 95
%).

'"H NMR (CDCls): 8.65 (d, 2 H), 8.0 (d, 1 H), 7.25 (dd, 1 H), 7.15 (t, 1 H), 6.65 (d, 1 H), 4.3
(q, 2 H), 3.55 (m, 6 H), 3.4 (t, 4 H), 3.2 (t, 2 H), 2.9 (d, 1 H), 2.25 (m, 1 H), 2.1 (m, 1 H);

MS (ESD): 491 (MH").



yl]pyrimdine as a yellow solid (11.9 g, 18.6 mmol,

90%9. o Ms (ESI)"SS (MH). To a stirred solution of
wWQ@2Q068)0822 ({4-[5-(2,2,2-trifluoroethoxy)pyri di PERGBRG0pI002702

perazin-lyl} sulfonyl)but-3-en-1-yl]pyrimdine (10.9

g, 23.7 mml) in THF (200 nL) was added 50%aqueous

sol ution of hydroxylam ne (#P-nlL) and the reaction

East¥r4ed at roomtenperature for 2 hours. Water (100

s then added and then this was extracted with
Hydlﬁkmm)(ﬁ({)ﬂ [40Q , 172, 2-texrudludrdetttbxybhien s ] piperSea) 1-y1f} sul fomyBell -

concentrated in vacuo to give
(tetrabyfh@ HHypraxdrahehydiomanide. 152, 2, 2
-trifluoroethoxy)pyridin-2-yl]piperazin-I-yl}sul fonyl)
butyl]pyrimdine as a pale yellowsolid (11.1 g, 22.6
mol, 96% . KS (|£SI) 491 (MH). Alternatively, the

startlng mat e |aI epared as follows: To a
stirred sus nS|

| - (et hyl sul f onyg ) 4- , -trlfluoroethoxy)pyrldln
- 2- yI]plpera2|ne (23 g~67. I

in THF (450 nlL) at -650C s c%\ drip wiGe a
solution of LiHVDS in THF (1 5sl.0 tion, 149
mol ). Stirred for 30 mnutes. Ad [
chl orophosphate (11.3 ni, 78 mmol)~and sty rr
hour. The solution was treated drop w se
solution of 3-(2-pyridinyl)propal dehyde (12 g, 88.1
mml) in THF (290 nL) and then allowed to warmto QOC

To agééeéo&e ll’lftﬁ)ntb?i of [ﬁ%:’ﬁ ﬁ%g%%? LWkt Bin D At :Rz&ﬂ ALf

droxyl am ne eous’sol uti1on in water,
yl)etlﬁiﬁ!lbulfnnyl)} “4-[ARd, Y %,aatnraﬂuowmhcs;tyl)pheayﬂ]lblperailﬁe B9 g, @l mol) ina

mixel bRy et gt ok gn b 2D P o Brdomied miture of
formfCIER (!mnrzg SRMUECHEXIHRAGHS (Fhe). PR nﬁl{tm%okv&s%hrea aBRfdm

MySO', filtered and concentrated in vacuo. The residue
tempersure logernightt Thasadvenss wereghdreevaporatet thdew volumet anddhie residue

pars e s sl By DL ER U3kA Sy bisnginac
solutitiny | THeYdrEaMiéllayer waklsepardiedOdrictl (MBSO ) MBltéidd and concentrated to an oil.
This was then stirred overnight in methanol (500 mL) and then concentrated to yield the
monoformylated product as a white solid. The solid contained a few impurities therefore it
was stirred in diethyl ether for 4 hours before being filtered and dried to yield hydroxy[(1S)-
2-({4-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazin-1-yl } sulfonyl)-1-(tetrahydro-2 H-pyran-
4-ylethyl]formamide. (51.41 g, 92%).

Hydroxy[(15)-2-({4-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazin-1-yl } sulfonyl)-1-
(tetrahydro-2H-pyran-4-yl)ethyl[formamide (51.4 g) was dissolved in hot methanol (80 mL)
and then allowed to cool slowly overnight to room temperature. The white crystalline solid
was filtered and dried. This solid was then stirred in isopropanol (190 mL) for 24 hours
before being filtered and dried at 50°C overnight. The crystalline material was washed with
diethyl ether and redried for 2 days.
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1H NV\R (CDCI 3): 8.65 (d, 2 H, 8.0 (d, 1 H, 7.25 (dd,
1H, 7.15 (t, 1 H, 6.65 (d, 1 H, 4.3 (g, 2 H, 3.55
w@eos@oddp2 3.4 (t, 4 H, 3.2 (t, 2 H), 2.9 (d,Par/EB2004/002702

2.25(m 1 H, 2.1 (m 1 H); M (ESI): 491
(I\/I—H) Exanpl e 4 Hydroxy[ (15) -2- ({4- [4-
, 2, 2-tetrafl uor oet hoxy) ptenyl ] pi perazi n-1-yl }sul fo

(
'H Ngﬁkbi\%sgﬁ)gg 9260‘151@"% ﬁ&g ﬁysf)aé‘%" aXd 886y H kprahde dfor.05 2 H,

d), 6[76 25 H, 20 (h¥5l peky.851(H) £)23. 85 el Hahyd3.40 22 H; py,,3a2s @0 H, m), 1.75 2
erl ethyl]sulfon;}sé 4-14-(1,1,2,2-tetrafl uoroet hoxy) phe
H, yﬁ?%(lpfér@,uh@( @’g, 0. 1 m)l) in a m xed sol vent

¢ IQI%I* HF / formc acid (1 L/ 20 nL) was added a
%'\ﬁ?o% xture of io formc acid (19 nL) and acetic
Mpt 47 @6°Cde (65 nL). The mixture was stirred at room

tenperature overnight. The solvents were then
evaporated to | ow volune and the residue partitioned

Them&ﬂﬁg@ﬁht&w%@rp%méaada@oﬁo%@ nL) and saturated sodi um

hydr ogen carbonate sol ution. The organic |ayer was
separated, dried (MgSCU),filtered and concentrated to

—Brr?xgla-oi- wtfﬁlg(lr){g tﬁﬁ&ﬁe@%@gi&fksrﬁﬂgg?r%rﬁgg 65 dt’ E%ﬁ (ﬂﬁm was dissolved

in toRBAO{30MI ) aﬁd%d aﬁ) m(gdﬂ atm@phaev\m;@ s@permnér((ms Nukrd)er 57260 71-
contai ned a ies therefore it was

6. 9. DRISAND sk roulpel s S 3t G B BNAT 5P pas s g ladhum-iri-
dlbel‘fjiir'l ggrbet £e¥onk f(%rgw&ﬁ %hd )S'tm%d(a{ 80d#tdrk hours, cooled and filtered off

tetra oxy) phenyl | pi per azi n-
the idsojdbjles nlafepiay (Washihg(witt tohtepe) ®he filtpage was evaporated to dryness to yield

crud?4 ( %%%F%T%—l{(yl %r eggaﬂgérogti%k;)phglyl]p12p0éarazme—1 '_%%OX})/iXte Yield 15.36¢g

(92% fl 2,2-tet rafl uor oet hoxy) phenyl ] pi per azi n-
yl }sul fonyl)- 1-
'H NMR(CRIGLH): & 21T (Dy2HN6 S0 YD)M)h§ 0D (BT HiD; 3160 (MHAH), §)15 (M4H),
;@E@Sl ssolved in hot nethanol (80 nL) and then all owed
1.50 slow y overnight to roomtenperature. The
white crystalline solid was filtered and dried. This
MS &5 3R eBUdtYilpr ed in i sopropanol (190 ni) for 24
hours before being filtered and dried at 500C
overnight. The crystalli ne materi al was washed wth 25

e G ST A YRR )
(15.30g,0004MY -vifs disdoNed in DCM (150 ml) and TFA (30 ml) was added. The mixture
was stirred at room temperature overnight, evaporated to dryness and azeotroped with
toluene. The residue was partitioned between ethyl acetate and saturated sodium bicarbonate
solution and the organic phase was collected, dried over MgSQy, filtered and evaporated to
dryness to yield 1-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazine as a solid (10.97g, 98%)
'HNMR (CDCl5): § 7.15 (d, 2H), 6.90 (d, 2H), 5.90 (t, 1H), 3.35 (m, 8H);

MS (ES): 279.0.

1-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazine (10.95g, 0.04) was dissolved in DCM
(500ml) and triethylamine (18.5 ml, 0.13mol) was added. The mixture was cooled to 0°C
and methane sulphonyl chloride (7.4 mi, 0.048mol) added. Allowed to reach ambient

temperature and stirred overnight. The reaction mixture was washed with water and the



10

15

20

25

30

d), 6.75 (1H, tt), 4.45 and 3.85 (1H, t), 3.85 (2 H,

m, 3.40 (2 H mM, 3.25 (10 H mM, 1.75 (2 H m, 1.50
w@ 2d5/009822 1. 25 (2 H, nm); M5 (ES) W(MH); 5 MPCT/GB2004/002702

175-1760C. The starting material was prepared as

follows: |-Bronp-4-tetrafl uoroethoxybenzene (CAS

Nunber 68835-05-9, 12g, 0.048M was dissolved io in

orgaf PR e AT 28,288 S TBRRREE: RSy, The residun
sohd&;@é%"cb'ﬁilh&ﬁtt@ih dthanl-t83ld Q(l%&msulf&lma-[@% 1@2- and

adiumtridi benzyli dene aceton

tetraﬁwg@thogt)plvwap@pmw@sﬁdvhlw sRBdr éﬁelé f%%ﬁgg)’%tﬁ%)

G A AT s

3H);yi el d crude "-butyl
tetrafl uor oet hoxy) phenyl ] pi perazi ne-1 -
MS @@&x%ﬂ%a&@\ﬂfg)a d 15.36g is (92%. 1H NVR (CDCL3): d
7.10 (D, 2H), 6.90 (D, 2H), 5.90 (TT5IH), 3.60 (M 4H),
3.15 (M 4H), 1.50 (S,9H); MS (ES): 323.0 (M+t-BUTYL).
The POm&hylielfonya)dyfi-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazine (2.85g, 0.008mol)

was sty BB (ol Dad ooy b8 81 vIA LB frEobsiPhere

1.0V ucddr ok B1s&‘@1§etﬁ2ﬁﬁglt)arﬂa€ iR €. 6WAS0, §i7éiﬁcﬁ}jw§§ added

room terrper ature over evapor at ed tO dryness and
with agaotg top8d°Gandtheghixeme addF:Idel sphmwduné nvedlsyl getrabiytlico Pl yran-4-

e G T RS TS R G5 AR 58 oo

temp@mire WeSS¥red for ReI0BES. AN reAcEPR kb §lericBed Britreyfeasd NeLCl
soluumn[ and(dllutedzvmh He®randl lethyt eastato e oneane pisisp steg golirstegls dred over

MgsHRglfiscbd i Vipariiho Lo it tae X yicha )
tetrafuW&oéthoxy)phenyl]piperazin-1-yl }sulfonyl)-1-(tetrahydro-2 H-pyran-4-yl)ethanone.
(3.64 g, 97%)

'H NMR (CDCl): 8 7.15 (d, 2H), 6.95 (d, 2H), 5.90 (tt, LEH), 4.05 (s, 2H), 4.00 (m, 2H) 3.50
(m, 6H), 3.25 (m, 4H), 2.95 (m, 1H), 1.85 (m, 2H), 1.70 (m, 2H); |
MS (ES): 469.08 (MIT).

Crude 2-({4-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazin-1-yl } sulfonyl)-1-(tetrahydro-2H-
pyran-4-yl)ethanone (3.60g,0.008M) was dissolved in DCM (120 ml) and methanol (40 ml) at
ambient temperature and sodium borohydride (334 mg, 0.0088mol) was added. Stirred for 2
hours, added H,O (250ml) and extracted with DCM. Collected the organic phase, dried over
MgSOy, filtered and evaporated to dryness to yield 2-({4-[4~(1,1,2,2-
tetrafluoroethoxy)phenyl]piperazin-1-yl }sulfonyl)-1-(tetrahydro-2H-pyran-4-yl)ethanol (3.6
g, 95 %).

'H NMR (CDCl): § 7.15 (d, 2H), 6.90 (d, 2H), 5.90 (tt, 1H), 4.00 (m, 2H), 4.00 (m, 1H) 3.45
(m, 4H), 3.40 (m, 2H), 3.25 (m, 4H), 3.10 (m, 2H), 3.05 (m, 1H), 1.75 (m, 2H), 1.50 (m, 3H);
MS (ES): 471.08 (MH™).
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I -[4-(1,1,2,2-tetrafl uoroet hoxy) phenyl ] pi perazi ne
(10.95g, 0.04) was dissolved in DCM 30 (500m ) and
wa edospbngeam ne (18.5 nl, 0.13npl) was added. TPET/GB2004/002702
m xture was cooled to QC and net hane sul phonyl
chloride (7.4 m, 0.048nol) added. Allowed to reach
anbi ent tenperature and sti r¥ed over ni ght. The

2R 2 P e AR ol S ANl LR ARRRS 21 pyran-

4- yl)éthamdr(aﬁg;ﬂ) G08Mjrvyasatissol vEd én DENI (ﬂlﬁﬂm& ahd tiettpdamine (5.58
ml O&)&%Wi)[a\%%ﬁi azlgg ! o{%&hﬂ? g/%% Féo‘iq&’ tlé)e(g’gl and methane sulphonyl chloride

t
(0. 94nl?le0 gfl %I‘él‘? %g&%iw Ebﬁlﬂﬁ%ﬁ }o%hpt%c%éfaﬁﬁre @56@%@ '(Wﬁte? Qlab Sdded and

the ogga@fc ghase Sippratdl off, (chted|q»|):1; M:gSaﬁ flétmeql}q;ld ega®rgtad m-gryness to yield

1-[41 1?@&3 Wﬁﬂ%ﬁbrp%%#)j"z)sﬁﬂ[@s %1{ F(?D%'\@t 38%"3‘3?% u8?”8‘18t¢1'oxy) phe

1yvifyl]dudioR$l bfh@m@:zﬁﬁélﬂ 3Q5@086m8%). was di ssol ved in
yh ylP] drour}?l?HF 200 ( %Ocool ed to - 100C under an

'H I\E\ﬁ@dﬁDﬁlﬁD&%ﬂdd@H)l 6. @W@HI) 1.7 otsldo 1 H), 6t hidukhi), 5.85 (tt,1H), 4.0 (m,

ol s e TR e M

MS @SS I e0MEE). et hyl - t et r ahydr o- 2H pyran- 4-
car boxyl ate (CAS Nunber 110238-91-0) in THF (2 nl).

This was allowed to reach roomtenperature and stirred

1 BB Rorod A BRE PR G A FBED B MR L LT
yhviisubiog gl biperphare(Ankt g, 000 7aail petas dissodvbddu G?HH\@Ban} and 50%

filtered and evaporated to dryness to yield crude
hydrgxxlgmu{ezm Hz 12 gﬂi was added. Stirréd at ambient temperature overnight,

|
cor 58 ELABONATIN ASSEEEL Lkt BN gy s
was M Q\@DM@(M diltéretbandcvagidited 60 &fynésd,to id]d raBelﬁﬁ: H{E2-

I H), 4. s, .2H),.4.00 ( 2 3..50 .25 (m
(hyclpptampiog - Q("?ﬂahvﬁgo 21 pygen RS UStoR hi# g 2
tetraﬂ@bethﬂ)@}%%) azng TeR v?a:s(séﬁarﬁtéd {to its enantiomers using an AD

ra Iuoroethoxy pheny erazi n-
hlra‘lpyk @lgml pmpyIEELC ;o{ungt eing- \mﬁh 20% methanol/acetonitrile . The second
compound off the column gave the required enantiomer, 1-{[(25)-2-(hydroxyamino)-2-
(tetrahydro-2H-pyran-4- yl)ethyl]sulfonyl }-4-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazine.
"H NMR (CDCls): 8 7.2 (d, 2H), 6.9 (d, 2H), 5.9 (tt, 1H), 3.85 (m, 2H), 3.5-3.1 (m, 11H),
3.05 (m, 2H), 1.951.8 (dd, 2H), 1.6 (d, 2H), 1.35 (m, 2H);

MS (ES): 485.92 (MH+).
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ryran-4-yl)ethanone (3.60g,0.008M was dissolved in
DCM (120 m) and nethanol (40 m) at anbi ent
wa esopeomer e and sodi um bor ohydri de (334 ng, OrPODB8RMWHN02702
was added. Stirred for 2 hours, added H20O (250m ) and
extracted with DCM Col | ected the organi ¢ phase, dried
over MySq 4, filtered and e¥fporated to dryness to
yield 2-({4-[4-(1, 1,2, 2-
EXAMPL R4 uor oet hoxy) phenyl ] pi perazin- 1-yl}sul fonyl)-
1-Ztetrahydro 2 f-pyran-4-yl)ethanol (3.6 g, 95 %. 1H
1(&@@1& ({4d[47(11152 edetratdorodth &Q)itdny3piperaZin90 (tt,
, 4.00 (m IH 3.45 (m 4H), 340(m
yl}s@ﬂqpyl)ghzlifomm 3.10 (m 2H), 3.05 (m IH), 1.75
(m 2H), 1.50 (m 3H); M5 (ES): 471.08 (M#H).2- ({4-
L4
(1,1,2,2-tetrafl uoroet hoxy) phenyl ] pi perazin-|-yl}sulfo
nyI )-I -(teFr at“ydro 2H pyran- 4-yl) et hanol
(3. 69, 0. 00 $di ssQlved in DCM (100m ) and
triethyla . 53 O4nol ) was added. The m xture
was cool &d to 0C and hane sul phonyl chl oride

(0.94m , 0.012%) added ring at room

tenperature overnight. Wate 3% ed and rgani c

phase separated off, dried Qver fil e{ed and

evapor at ed to dryness to yield

l-[4-(1, 22tetraf|uoroethoxy)ph hyl1-l4-{[()-2-(tetr

ahydr 0-2 f/-pyr an-4- yl)vinyl]sulf }«Nir azi ne.
d 7

)

Yield (3.15 g, 86.6% . 1H NWR (CDC 1 (d,2H),
6.9 (d,2H), 6.75 (dd, IH), 6.1 (d,IH), 5. (tt,1H),
4.0 (m 2H), 3.4 (m2H, 3.25 (m8H), 2.5 (mIH), 1.7
(m 2H), 1.55 (m2H); M5 (ES): 452.88 (M#).
[ -T14-(1,1,2,2-tetrafl uoroethoxy)phenyl]-4-{[()-2-(tetr
This abygosndiivas preparéduiside thel hathod bilvenidf Bxashglpidper azi ne
(3.13 g, 0.007mol) was dissolved in THF (50 nl) and
50% hydroxyl amne in H20 (12 m) was added. Stirred at
'H m:m(encu)esmﬁmm &Qeéd oMe)r I’M4§1h1: SHILVEDS (& aH) 6.85 648D 5.0 dtt, 1H),
ted with ethyl acetate. The

55 (@r]&@ﬂ?’é‘ (Bhsaﬁg)wég (%%H)ea 1§\@is AWsos, filtered and

evaporated to dryness to yield racemc |-{ [2-

~'The intermediate 1-[(-2-phenylvinyl)sulphonyl]-4-[4-(1,1,2,2-

tetrafluoroethoxy)phenyl]piperazine was prepared as shown below:

1-[4-(1,1,2,2-tetrafluoroethoxy)phenyl]piperazine (1.39 g, 0.005mol) was dissolved in DCM
(250 ml) and triethylamine (2.1 ml, 0.015mol) was added. This was cooled to 0°C and styrene
sulphonyl chloride (CAS Number 52147-97-4, 1.11 g, 0.0055mol) was added. Allowed to
reach ambient temperature and stirred overnight. Washed with H,O and separated off the
organic phase. Dried over MgSO,, filtered and evaporated to dryness to an oil which was
purified by flash column chromatography (Merck 9385 silica), eluting with 80% iso-
hexane/ethyl acetate to yield 1-[(-2-phenylvinyl)sulphonyl]-4-[4-(1,1,2,2-
tetrafluoroethoxy)phenyl]piperazine as a yellow solid. Yield 650 mg (25%)

"H NMR (CDCls): & 7.5 (m,3H), 7.4 (m,3H), 7.15 (d,2H), 6.9 (d,2H), 6.7 (d,1H), 5.85 (tt,1H),
3.4 (m,4H), 3.25 (m,4H);
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(hydr oxyam no) - 2- (t et rahydr o- 2H pyran-4-yl ) et hyl ] sul f
onyl }-4-[4-(1,1, 2, 2-
wao edosabdsemr oet hoxy) phenyl ] pi perazi ne Thi s was BEpaBaioed02702
into its enantioners using an AD Chiral pak chiral prep
HPLC col um and eluting with 20% net hanol / acetonitrile
. The second conpound of f t - col um gave the required
-{ [(25)-2-(hydroxyam no) - 2-
MS @?Z?{r‘g 0-2 -pyran-4- yl)ethyl]sulfonyl
-4-14- (1 1, 2, 2-tetrafl uoroet hoxy) phenyl ] pi perazi ne.
1HNI\/R(CDCIS) d 7.2 (d, 2H), 6.9 (d, 2H), 5.9 (tt,
IH, 3.85 (m 2H), 3.5-3.1 (m HH), 3.05 (m 2H),
EXAMPPE @ (dd, 2H), 1.6 (d, 2H), 1.35 (m 2H); MS (ES):
— 485. 92 (M) . EXAVPLE 5
J L i Eﬂﬁfﬁyr)-p
oA NIRRT G 2l ek TR
yl}SIdfmpbnmthyWhBtyb}rfmdeu& ng the method given in
Exanple 4 1HNWR (CDCl 3): 8.45 and 8.2 (d, IH), 7.4 (m
5H), 7.15 (d, 2H), 6.85 (d, 2H), 5.9 (tt, IH, io 5.5
(d, IH), 3F4 £br s, 4H), 3.3 (s2H), 3.15 (br, 4H). The
i nt er nedi at\e phenyl vi nyl) sul phonyl ] -4-[4- (1,
1,2,2- t affuor g
prepared as spown lpel ohv.
l-[4-(1,1,2,2-tetra uorNeth phenyl ] pi per azi ne
(1.39 g, O 005nDI) was d ssoNvéZj DCM
triethylamne (2.1 nm, :
cooled to OOC and styrene suI p onyI chlorid
Nunmber 52147-97-4, 1.11 g, 0.0 ﬁ@fe\f was a
Al l owed to reach anbi ent tenperatureland stlrred
overni ght. Washed with H20O and separated off the
and
This %‘g‘g&!"gﬂ ‘ggka@gpad%{ﬁsgg% %et%ﬁvé%rfﬁ%ﬁfm%§220 purified
MS (@8)f35808 @@IOmM chr omat ogr aphy (Merck 9385 silica),
eI uti ng with 80% i sohexane/ ethyl acetate to yield
[ (-2-phenyl vinyl)sul phonyl]-4-[4-(1, 1,2, 2-
The ﬂ’l?él‘{ilgailéltségj Pﬁ(ﬂg&%gg HI'EQ-Xét}a{:ﬂo?gé'ﬂ?&iy‘)‘[ﬁleﬂﬁ]ﬁipé!l%hlnoi’vyﬁ%lbgonyl)pent
4-en-1-yl]pyrimidine was prepared as shown below:

1-(methylsulfonyl)-4-[4-(1,1,2,2-tetrafluoroethoxy)phenyllpiperazine (356 mg, 0.001mol)
was dissolved in anhydrous THF (100 ml) and cooled to —10°C under an argon atmosphere.
1.0mol solution of lithium bis-(trimethylsilyl)amide in THF (2.2 ml, 0.0022mol) was added
and stirred at —10°C for 30 minutes, followed by addition of diethylchlorophosphate (0.15 ml,
0.001mol) with stirring at —10°C for a further 30 minutes. A solution of 2-pyrimidinyl-4-
butyraldehyde in anhydrous THF (5 ml) was added, the mixture stirred at —10°C for 60
minutes and while still cold the reaction was quenched with saturated NH4CI solution.
Following dilution with H,O and ethyl acetate, the organic phase was collected, dried over
MgSOs,, filtered and evaporated to dryness to yield an oil. Purification by flash column
chromatography (Merck9385 silica), eluting with ethyl acetate gave 2-[5-({4-[4-(1,1,2,2-
tetrafloroethoxy)phenyl]piperazin-1-yl }sulphonyl)pent-4-en-1-yl]pyrimidine. Yield 230 mg
(47%).



IHNMR (CDCA 3): d 7.5 (m 3H),
6.9 (d,2H), 6.7 (d,IH), 5.85
W@ 204bhosdS (ES): 445. 27 (MH).
-pyrimdin
-2-yl-1-[({4-[4-(I,1,2,2-tetrafl uoroet hoxy) phenyl] pi pe
razin-1yl }sulfonyl)methy ] 83yl }f ormami de This

' NERERAPE TR BR&P ER 0P b RS EARL Kl D, 58 o1, 405

(br, 1:@) [525( {tﬁsfm .65 (m,2H), 2.3 (m,1H), 2.05 (m,2H), 1.4 (m, 2H);
2-tetrafl or oet hoxy) phenyl | pi perazi n-

MS (ES% #89 (MEbny | ) pent - 4-en-1 -yl ]pyrinidi ne was prepar ed
as shown bel ow
| - (et hyl sul fonyl)-4-14-(1,1,2,2-tetrafl uoroet hoxy) phe

s EXAMPLEBiperazine (356 ng, O OCA nol) was dissolved in

anhydrous THF (100 m ) and cooled to - 100C under an

The 8613Win2 tOMPPMRTs verd alcdByntiadisgdi on of i thium
bis-(trimethylsilyl)amde in THF (2.2 m, 0.0022n0l)
was added and sfirFed at - 100C for 30 m nut es,
fol |l oned by add)qﬂp gigt hyl chl or ophosphat e (0. 15
m, O Odnol)wth gtirr at - 100C for a further 30
m nutes. A sol utiofr of ) yl -4- butyral dehyde
in anhydrous THF (5 m) was aGded,| {dhe m xture stirred
at - 100C for 60 m nutes and i L&t Bl d the
reaction was quenched wi th saturatedq NHACI sol uti on.
Followi ng dilution with H20 and ethy) acgdtate, the
organi ¢ phase was col | ected, dried oD MyBq 4,
filtered and evaporated to dryness to yiel@ an oil.
Purification by flash col unm chromat ography (Merck9385
SNbica), eluti®y with ethyl aBRatahsegaSe MH+ Prepared
2-[5-({4-[4-(1, 1,2, 2-
tetrafl oroet hoxy) phenyl | pi per S3MOMEY | 1 sul phony| Y§iBmethod
4-en-1-yl] pyr| mdine. Yield 230 ng (479 .1HNWR i example
(CDA 3): 8.8 (d,2H), 7.2 (s,|H), 71(d2H) 6. 85

7.4 (m3H, 7.15 (d, 2H),
(tt,IH), 3.4 (m4H), 3.25
EXAVPLE 6 Hydr org{/G¢B2004/002702

(d2H) 6.2 (d,2H), 5.8 (tt,IH), 4.05 (br, 3.25
r %%@15 ({lﬂjgéi%%&{é m b'@l}lantlomer (“35%'190 1.4 ((l)n}
5-F-2-PyrimidinylCH2CH2  Racemate 554.17 6
c 5-F-2-PyrimidinylCH2CH2 S enantiomer  553.94 611
d 2-Pyrimidinyl CH2CH2 Racemate 535.98 6
e 2-Pyrimidinyl CH2CH2 S enantiomer  535.98 611
ethyl Racemate 457.95 6
g methyl Racemate 443.97 6

I enantiomer separated by an OJ chiral prep HPLC column, eluting with methanol
10
II enantiomer separated by an AD chiralpak prep HPLC column, eluting with

20%methanol/ acetonitrile



EXAMPLE 7 The foll ow ng conpounds were al so

synthesised F1 I OO ,NHO |1 O No. R Racemate or S
wORMsPOSpAr ed enanti omer using nethod i n exanpPE&r/&B2004/002702

2-Pyrimdinyl CH2CH2CH2 S enantioner 550.00 6 / b

5-F-2-Pyrimdinyl CH2CH2 Racemate 554.17 6 C

5- F- 2 Pyrimdi nyl CH2CH2 S erf@nti oner 553.94 6 /7 d

- di nyl CH2CH2 Racenate 535.98 6 e

EX i di nyl CH2CH2 S enantioner 535.98 6 11 f et hyl
cenmate 457. net h Cg te 443.97 6 |
The {olloWinSrRPD %WS’EC eW‘g?? H%Pfe&‘?éﬁ KPRt ol um,

eluting with methanol 11 enantioner separated by an AD
chiral pak prep HPLC colum, eluting wth 20%ret hanol /

acetonitril eEXa i
prepared as descli bed | ¢vi ous exanples. No. R M+

Prepared using nethod iR '.-o

HO |
O
5
No. R MH* Prepared using
method in example

a Racemate 2-PyrimidinylCH2CH?2 517.99 6

b S enantiomer 2-PyrimidinylCH2CH?2 518.12 61

c Racemate 5-F-2-PyrimidinylCH2CH?2 | 535.88 6

d S enantiomer | 5-F-2-PyrimidinylCH2CH2 | 536.00 6 II

e Racemate 2-PyrimidinylCH2CH2CH2 | 531.88 6

f S enantiomer | 2-PyrimidinylCH2CH2CH2 | 532.04 61

g S enantiomer 4-tetrahydropyran 496.10 4 111

I  Separated on a Chiralpak AD column, eluting with 10% MeOH, MeCN

II Separated on a Chiralpak AD column, eluting with 15% MeOH, MeCN

IIT Separated at the hydroxylamine stage on a a Chiralpak AD column, eluting with 20%
10 MeOH, MeCN
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a Racemate 2-Pyrimdinyl CH2CH2 517.99 6 b S enanti oner
2-Pyrimdinyl CH2CH2 518.12 6 / C Racenate

WG25800y2 | m di nyl CH2CH2 535.88 6 d S enant i onBCT/GB2004/002702
5-F-2-Pyrimdinyl CH2CH2 536.00 6 // e Racemate
2-Pyrimdinyl CH2CH2CH2 531.88 6 f S enanti oner
2-Pyrimdi nyI CH2CH2CH2 532.64-6 / g S enanti omer

etra d on a
The ik R EPBAR shitRertl ihs phdpaled BORIGRE, “Netn 1
Separated on a Chiral pak AD colunn eIutlng with 15%
1-(mMaGEuIthE 41h12§ezo@mbﬁsétm; en éixh@m ne stage on
( a gﬁghlr p&k(AD col um, elay?hgﬂ¥??h 20% MeCH
MeCNThe starting material for these synt heses was
prepared as follows: |-(methylsulfonyl)-4 -
[4-(2,2,2-trifl eFpet hoxy) phenyl ] pi per azi ne Pot assi um
carbonate (22.89 g, 166 mmol) and 2, 2, 2-trifl uoroethyl
trifluoromethanesul f 16.0 g, 69 mmol) were added
to a solution of 4-bronp nol (9.57 g, 55 nmmol) in
on was stirred at room
tenperature overn|ght th- er and concentr at ed
at 300 nbar, 300C to renove the a tone Thi s yi el ded

| - br ono- 4- (2 2,2- io trifluoro ne as a waxy
solid (>100%vyield as sone acetone stl I2 present). 1H
NVR (DMSO-D 6) , 5: 7.50 (2 H, 7.05 (2 H, d),

4.75 (2 H, q).
Potassitm oatbodate 2228Pg t 166frhmol) aed B3 rifbrrentley] tdifludromethabdsulfonate

M N A e
(2006n1). 'T‘EQ kdactibf wal %ﬂ%@ dihdorR %@Iﬁ’@%ré*ﬁre( &eﬁn Ght tiéh élté}’?g hild

rac-2, 2' - bi s(di phenyl phosphi no)-1,1"-bi nhapht hyl
concngrate)d a230®rmbe)r 3(RE to remove the acetone Th1s yielded 1-bromo-4- (2 2,2-

d ingal | adi un( 0) (200 0.
ol A5 S PHLCT L HsT oot G e DR
'"H NMR(BMIODH] & 75082 18 %) 1163 (ca 0. 739 H, g .t er ed

1-bromo-4-(2,2,2-trifluoroethoxy)benzene (14.5 g, 57 mmol) was dissolved in toluene
(250ml) under an argon atmosphere. terz-Butyl piperazine-1-carboxylate (12.7 g, 68 mmol),
sodium tert-butoxide (7.6 g, 79.5 mmol) rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (200
mg, 0.32 mmol) and tris(dibenzylideneacetone)dipalladium(0) (200 mg, 0.2 mmol) were
added and the reaction heated to 80°C for 4 hours. The mixture was then cooled and filtered
through Celite to yield crude fert-butyl 4-[4-(2,2,2-trifluoroethoxy)phenyl]piperazine-1-
carboxylate (32.47 g).

"H NMR (400 MHz, CDCl,): § 6.90 (4 H, 5), 4.30 (2 H, q), 3.60 (4 H, m), 3.05 (4 H, m), 1.45
(O H, s);

m/z (ES) 305 (MH" - ‘Bu).

Crude tert-butyl 4-[4-(2,2,2-trifluoroethoxy)phenyl]piperazine-1-carboxylate
(32.47 g, approx 57 mmol) was dissolved in DCM (300ml) and TFA (69 mL) was added. The
reaction was stirred at room temperature overnight then evaporated to dryness, azeotroping

with toluene. The residue was partitioned between DCM and saturated sodium bicarbonate
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through Celite to yield crude tert-butyl
4-14-(2,2,2-trifluoroethoxy)phenyl] pi perazi ne-| car boxy

WO 2608/00B22 47 g). 20 1H NMR (400 MHz, CDO 3) :PdI/6B2®4/002702
(4 H, s), 430 (2H, q), 3.60 (4 H, m, 3.05 (4 H,
m, 1.45 (9 H, s); (ES) O(M—|+- U . Crude
?erf- butyl

o o e SRS A L BB M i
1-[4-PEN(B8RB o tRR ) phERY [phitridie NBsoMdd@sl48 “g'h91 gpact i on

was stirred at roomtenperature overni Eht t hen

'H NMR (600MEH, CO@5)y P69, (4ilz,ébt4ri$bﬁ2d§ @i $A0(BHuENe. The
s partitioned between DCM and sat urat ed
Mséa%gizgmar bonat esol uti on. The organi c phase was

separat ed, dried (MgSCU),filtered and concentrated to

trifluoroethox henyl ] pi perazj ne_ as
-[442, aéa m@uprmglwgy@he@i pemlm{i (%@p y s gissolyed imgCM (500

mL) %ﬁ&%?ﬁ% il qug gréﬁ%% or oe f?ghe nyI %@bg‘@w‘“‘%% the

drop@wise. adi8ition &%GMEQulfmyl chil arsdd (%@:hnLnSS)fﬁh‘hc(lB ODhendeqctimdwas then
cooled to QC. Triethyl am ne .2, nmol) wa

alloviegde dvarmo FoRa BT %W%’é“%& Biiefgsbgng Quefiched by the

addifi&i SeRgsL! 'ﬁﬂﬂlﬁk er§ Wef%r éeggrgfeﬂ gnd'the orzan{PHade dridie( M%SO4), filtered
reaction was then allo to warmto roomtenperaturé

and amdemttated. dhe residyietwasiyedrystellised frgmdwe nﬁhhmﬂ thygivelpare

- e B s s P R BB ARE L d e R o

'H NMR (CBRIHUS 69034 L &Y, U0k H 3 S 1o ermhal), Badang! mh .85 (3 H, s);

gl ve pure

m/z([ES()ﬂé?WTEulfonyl) 4-[4-(2,2,2-trifluoroethoxy)phenyl]
pi perazine (3.3 g, 18%. 1H NI\/R (CDA 3): d 6.90 (4 H,
s), 4.30 (2 H q), 3.40 (4 H mM, 3.20 (4 H m, 2.85
(3 H s); mz (ES) 339 M. CLAIMS 1. A conpound of
formula (1) (D



or a pharmaceutically acceptable salt, prodrug or
sol vate thereof, wherein ring B represents a
wOorRwsoyski ¢ aryl ring having six ring atonms orP@EI/GB2004/002702
nmonocyclic heteroaryl ring having up to six ring atons
and containing one or nore ring heteroatons wherein
each said heteroatomis nitr¥gen; R2 represents a
group selected fromd -6 ththgr aryl, which said
group is substituted by omeor tore fluorine groups; n
is 1, 2 or 3; and Rl represents an optionally
substituted group.selected fromd-6 al kyl, C5-7
L. é#@ﬂ&@PR?Pfﬂﬁ@P@ﬁgcycloaIkyI, aryl, heteroaryl, d-6
al kyl -aryl, d -6al kyl-heteroaryl, -6 al kyl gug oal kyl
or Cl- al kyl -heterocycl oal kyl . 2. A conpoupd
according to claim1 wherein B is nonggyelNC aryl ring
having six ring atoms or a nonocyclic hetergaryl ring
having up to si \ng atons ontai@ing f eto
four nitrogep : §/aiéggqpoun accgrding to
claim1l or dlaijp?2 Ly ri ' , pyridinyl
or pyrimdinyl. 4. Afconpoind accgrding to any
precedi ng cl A m wheyein R2 -6 allkyl group
substihgkg y e to five fluorine gr%ups.s. A
conpou Bcording to any preceding clai mwerein @
is substituted by three or four fluorine groups. 6. A
compound according to claim5 wherein R2 is the group
or a phdendédutically Zoceﬁaﬂ@mggﬁddx@g@@mbﬂ the@ect] @i m 5 wherein
2 is the group - CH2CEF3. 8. A conpound according to
whergiyring BAeRiPyegisc Bppecyebe aiyhiing having siy ring atefpp ol eonocyclic

s REERSLRR S RFASHE ) MDEE8) B ok Aol

wheiry¢achaxidhgtesoatomiismitrageys, a five to si x nmenbered

R2 represents a group selected from C1-6 alkyl or aryl, which said group is substituted by one
or more fluorine groups;

nis 1, 2or3; and

R1 represents an optionally substituted group selected from C1-6 alkyl, C5-7 cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, C1-6 alkyl-aryl, C1-6alkyl-heteroaryl, C1-6 alkyl-
cycloalkyl or C1-6alkyl-heterocycloalkyl.

2. A compound according to claim 1 wherein B is monocyclic aryl ring having six ring
atoms or a monocyclic heteroaryl ring having up to six ring atoms and containing from one to

four nitrogen ring atoms.

3. A compound according to claim 1 or claim 2 wherein ring B is phenyl, pyridinyl or

pyrimidinyl.

4. A compound according to any preceding claim wherein R2 is a C1-6 alkyl group

substituted by one to five fluorine groups.
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het erocycl oal kyl ring conprising one or two ring

het eroat ons, which may be the sane or different,
waedospomse2 from N, O and S or a C -4 al kyl - het ePCHGBR004/002702

group wherein the heteroaryl has up to six ring atons

and conprises one or two ring heteroatons sel ected

fromN, Oand S 10. A conpo#id according to claim?9
wher ei

t on sub [
. Aibeid et dpBdy SRLBRRBHnY AR Skt R2 £ bbRubibaSyfhree orfour
ﬂuorﬁlb?ﬁ) gt eroat ons, which may be the same or different,
ected fromN, Oand S, or a d -4al kyl -heteroaryl
group having up to six ring atons and conprising one

6. roBRBAE SRR T i At deygacactices

substituted on the heteroaryl ring. 11. A conpound

according to cl ai

7. Aombeindiiepedinete DamCONBTECHB St BPHB “C52 m o or
10 wherein R is substituted by one or two
substituents, which nay be the sane or different,

8. Aebmpbdwd deconding to4ngipkeckding alapgevheradr s ishd CN. 13. A
compound according to claim12 wherein R is
substituted by fluorine. 14. A conpound according to

9. &lcBfodnd &Eofah?g 13 ah M&emg Rlakth witerdis R1ak Y bpiyradly ghbstituted
2- pyrimdinyl pyrim di nyl - CH2CH2CH2- or
group seFIecZe(biSrDmrﬁ?Hf’r ﬁ&klyl @H@ldlazmg:@si ripg ¥emsoLive b rmembgredo

heterpgyc}lq%l %gr&?){nﬁgs%goﬁpa oo I%é( %éteroﬁ%%t bvﬁﬁ“ghqﬂ e)b%? dBSame or

diffefinf, iselietted f10fn NyOiamd® oryd CBﬂdll@ll-hb&rcﬂmylcgmmp)whél‘eyx the heteroaryl
substituted five to six menbered heteroc Io | k &g ds
has updensi ingaiowH and FOPRESSE PRGOSO RERIFReat0 ‘ﬁé;‘?f Oan
the sane or different, selected fromN, Oand S, or a
d -4al kyl - 5 heteroaryl group having up to six ring
10. Atcompoamtiaccordig ti diginoh evhereimBit & dlmmmoalﬂ)os@stlmdd’we to six
Qr different, selecte

membereg DETAPIOg LSS FOTPERT GG Fa Rt RO ghidh fray be the

saméaanﬂf”f 18RC %Eét%fro&qqm Sthdl 508k £ Wdl@l%te@oﬁ?ﬁ%iﬁuﬂ Havahg up to six
formula (I or a io pharnmaceuti calllq% acceptabl e salt,

ring puoumraug compssing ane ot meredisteroatome| whish mayrbehg sappeordifferent,
selectecﬁ'lrom I\iL O and S, optionally substituted on the heteroaryl ring.

11. A compound according to claim 9 or 10 wherein R1 is unsubstituted.

12. A compound according to claim 9 or 10 wherein R1 is substituted by one or two
substituents, which may be the same or different, selected from C1-4 alkyl, halogen, CF3 and
CN.

13. A compound according to claim 12 wherein R1 is substituted by fluorine.

14. A compound according to claim 11 or claim 13 wherein R1 is tetrahydropyranyl, 2-
pyrimidinyl-CH2CH2-, 2-pyrimidinyl-CH2CH2CH2- or 5-F-2-pyrimidinyl-CH2CH2-.
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to 15 in association with a pharnmaceutically
acceptabl e adjuvant, diluent or carrier. 17. A process
wo e0050b82pr epar ati on of a pharmaceuti cal conpoRCT/GBR00AS02702
claimed in claim16 which conprises m xing a conpound
of formula (1), or a pharnmaceutically acceptable salt,
IS prodrug or solvate theredf: as defined in any one

1 1012 s I
15. Bpip@iiTaciptfund L pAER RGN ARRERARY oo o five
fluorin@rgfdUps; 16 19)1; rivig Risphenyippgidindak pyrimbdiayit zald| R JsahtOptmnally
prodrug or. sol vate_thereof, 41@?1 claimed, {n any one 0

substeigrl e 10 pig mempesed bR IFIOHRYLATNE CoRPristE e T BP0 sine
heterSQcHBQU\Q ich ﬁn&cﬁewé Qargé dr diftErefit, @él@ét@@ﬁ%ﬁf NCOlah¥ S, ora Cl-4alkyl-

rug or solvate thereof, as
heteroiugl gmdp ihavmg ylpan elxa{ngczitmnsrmdlcq:@msﬁlg onetdrenore heteroatoms, which

uf act ur dIC elnt reat
may B i e s isferolof st tanPa ot caianih sp GleTeR me
hetel?ﬁﬁ,ghhgprotel nase enzyrres 25 20. Use of a conpound of

mula (1), or a pharmaceutically acceptable salt,
prodrug or soI vate thereof, as clained in any one of

lains 1 to n.the C for
16, §Bectyiy FSmb bR AL han TR L
pharﬂﬂcéﬁﬁbilﬁ}gﬁﬂéﬁtﬁb@ sal8Qrédrug bssoladte theesofpawidmed i mynﬂeéof claims 1
phar maceutical | y acceptabl e sal t prodr
to 1551@|am@tlpn Svithos phasmaretigtlly aceeniplle aiiJéW%Wt Of%il
15 in the manufacture of a nedi canent for use in the
treatnent of an obstructive airways di sease.22. Use
17. Aqeodes fug thicoprepantio2df a pitaemedenticdieonipssition a$ vleinzddrinaiesm 16

di sease is asthma or chranic o truc ive
whichjceppeiges rggung;ggorg‘ao%d@ég%}% fOr g agp sn?légracgeptable salt,
dH%aJ %@{:étth&]%k)f\ 2806RIdah by S/ &f clARRAr8d 5%1tl§QEH ceut1ca11y
ereo cl al med |nanyoneofca|rrsltol in the
accepmhlafadplvanteddﬁemOnea:fnmanent for use in the treatnent
of osteoarthritis.

18. A compound of formula (I), or a pharmaceutically acceptable salt, prodrug or solvate

thereof, as claimed in any one of claims 1 to 15 for use in therapy.

19. Use of a compound of formula (I), or a pharmaceutically acceptable salt, prodrug or
solvate thereof, as claimed in any one of claims 1 to 15 in the manufacture of a medicament
for use in the treatment of a disease condition mediated by one or more metalloproteinase

enzymes.

20. Use of a compound of formula (I), or a pharmaceutically acceptable salt, prodrug or
solvate thereof, as claimed in any one of claims 1 to 15 in the manufacture of a medicament

for use in the treatment of a disease condition mediated by collagenase 3.

21. Use of a compound of formula (I) or a pharmaceutically acceptable salt, prodrug or
solvate thereof as claimed in any one of claims 1 to 15 in the manufacture of a medicament

for use in the treatment of an obstructive airways disease.
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24. Use of a conmpound of forrmula (I) or a
phar maceuti cal » acceptable salt, prodrug or sol vate
wo b@seafs2as clained in any one of clains 1 to BEGI/GB2G0h©02702
manuf acture of a medi canent for use in the treatnent
of atherosclerosis. 25. A nethod of treating a
met al | opr ot ei nase nedi at ed di%ease condition which

2GR BT 245k 8 BB it BRLEPRERLSton

obstRPRiRBhigdideseaccept abl e salt, prodrug or solvate
thereof as clained in any one of clains 1 to 15. 26. A
rrethod of treating rheunatoid arthritis or

&gﬁ‘ﬁe %gﬁ;ﬂ %@?@g@\%ﬂgﬁdgﬁ}%ﬂﬂe%% $rodrug or

solvzﬁ@ tmﬁddiﬁ ds ofairhext mﬂng o('lb )>f drings ok nmchemagefagtpre of a medicament

accept abl e sal{z or solvate thereof as clai ned
for usgyindhg trgpfgncyt o q’sé i ‘0 15. 27. A nethod of treating

an obstructive airways di sease which conprl ses

adm ni stering to a patient a therapeuticall g ef fective
24. Heoofd cafipaundofjiommda dj of @plmymace(th):a]@ aggeptable salt, prodrug or

solvfip Bieg s clained oS R aRDa Gl i 1o e hfufibuRRbt Ehdigament
for u(@é %iﬁt‘ﬁé%reﬁt%enﬁt BeatRéRRArBEE.0N Of a Corrpound of formul a

or a pharnmaceutically acceptable salt, prodrug or
sol vate thereof, which conprises: convertlng t he

25. ap%tgﬁ%{a{rgﬁ dar 8&@5&8&&9&%@&‘% Q%seh{ée g;ngftgi'éil 1cl|1 %oemprlses
adminfistérgtol aq)a(tlleht) a lhetapetaloakbyraﬁemde afnofunt asfud. a)n@o)mb wf formula (I) or

fornmylation with_an_appropriate m dr|
a pheyacewiiaally aperpiabls 1ally Prodrig At ﬁalva‘@ttﬁ e S, e of claims
1to¥19| | om ng: converting the conpound obt ai ned into a
urt her conpound according to the invention and/ or
form ng a pharmaceutically acceptable salt or prodrug

26. gmgt?nlog %% teregtgngt r gun%gto Ot hd tis %19 osteoart%'TPg ldv@l?chogorﬁp?{sgygcﬁmnistering
to a patient a therapeutically effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt, prodrug or solvate thereof as claimed in any one of claims 1
to 15.

27. A method of treating an obstructive airways disease which comprises administering to a
patient a therapeutically effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt, prodrug or solvate thereof as claimed in any one of claims 1 to 15.

28. A process for the preparation of a compound of formula (I) or a pharmaceutically
acceptable salt, prodrug or solvate thereof, which comprises:

converting the appropriate hydroxyamino compound of the formula (IV)
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C ) whereinR2, n andringB areas definedin formula(l)
in claiml1. 30. Aconpoundof fornula(Pl) (D
wab@se0s2, n, ri ngB andRl areas defi nedi n for muPEI/GB2004/002702
clainl.31. A conpound of formula (I1V) (1V) wherein R2,
n, ring Band R are as defisrbed for formula (1) in

claim1.
R4
;———\ /———< (Iv)
N N—= 0, NHOH
(R20)n

(wherein R2, n, ring B and R1 are as defined in formula (I))

into a compound of formula (I) by formylation with an appropriate mixed anhydride;

and optionally thereafter carrying out one or more of the following:

converting the compound obtained into a further compound according to the invention and/or

forming a pharmaceutically acceptable salt or prodrug or solvate of the compound.

29. A compound of formula (II)

B N/—_\N——SOZME an
S

R20)n

wherein R2, n and ring B are as defined in formula (I) in claim 1.
30. A compound of formula (III)

N e

N—80,

__/
(R20)n

wherein R2,n, ring B and R1 are as defined in formula (I) in claim 1.
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31. A compound of formula (IV)
Ry
W
N N—-=50, NHOH

/S

wherein R2, n, ring B and R1 are as defined for formula (I) in claim 1.

(R20)n



