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Novel hydantoin derivatives for the treatnent of
obstructive airway di seases The present invention

WO edoaess3t o novel hydantoin derivatives, proceBSESEF00$/001092
their preparation, pharmaceutical conpositions
contai ning themand their use in therapy.
Met al | opr ot ei nases are a supzrfam' |y of proteinases
(enzynmes) whose nunbers in recent years have increased

Novehriaydantbyn Bastdapivekr UeLUERL AR | gha i
aiowngi dbsehbess these enzynmes have begﬁggﬁgés??iégsFﬁ?gtlve

famlies and subfamlies as described in N M Hooper
(1994) FEBS Letters 354:1-6. Exanpl es of

TheRkakhtaRV&tdhREISRS td AeIelHpddnbin deitivatives, processes for their
nmet al | opr ot ei nases (MWs) such as the col |l agena

DrqEIMHOR, NMPBACKPAIEP mPOREOB R GRS 85T RIS NYPE) theroR:
stronelysins (MW3, MWI O MWII), matrilysin (MW7),
net al | oel astase (Mw12), enanelysin (MW19), the
MMH(B%/E’céirfaM‘d!%léa sifdrtaiily\¥iBt @ einbAd3 131 zy ek pwhexeroimbeisin recent
ye%@?ga%gég%ffg%ﬁ@ fsgaps%ﬁ@%ﬁé@%kﬁ&bﬁfﬁ{?@}c{nﬁﬁﬁmsmﬂmmns these
en?}ﬂ‘é%/ ] Ve @)M&i?éﬂﬁ%@ﬁestaﬁﬁ sAShAGdR o ABIdbedH WM. Hooper

e enzynes such as procol I agen processing )
(19940 FERSalsettetPTIA): | -6afixamiphes of metadlopoyeivases meduts thematrixs

aggr ecanase, t hel i ' j
wibrisienarng SRR b e o P Py ERTR, VAT, e
gelMeihalek QRINDDEINIRE®S, thE Srdifdly aneQMP3DRINIFDONIRIFI 1), Andrilysin

pl et hora of phyS|oIog|caI di sease processes tha

(MDD, wsalioslsnisis MEAR). engmeen (MBTRADY J1orE MUPs (MMP14,

I f el i 2000k 1
V13 SRTER R IR SO G AR W e
thé ERrdeahhOiHedtifics aschas TN t@Aeing dorpaes (AADgdI16fand TACE); the

matri x _substrates such as col | age r ot eogslti can and

astapirfomely tTIHCD Etuse ICBPIBRSET AR STRIOE? €57 PEPCRRIERIBtHSe (PCP);
ang?)tﬁemglﬁ)%otéiﬂasfeg Sudl ﬁﬁ%@ﬁe‘g se,he SEEIHRIINAdny&ing enzyme

of"ogical *I'nportant ce lators, such as tunour
famégnad s 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 diseases or conditions. Inhibition of
the activity of one or more metalloproteinases may well be of benefit in these diseases or
conditions, for example: various inflammatory and allergic diseases such as, inflammation

of the joint (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the



10

15

20

25

30

factor (TNF); and the post translational proteolysis

processi ng, or sheddi ng, of biologically inportant
WOoreovbioedss2 pr ot ei ns, such as the low affinity |BE/SE2005/001092

receptor CD23 (for a nore conplete list see N M

Hooper et ah, (1997) Bioche J. 321:265-2791

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

di seases or conditions Inhibition of the activity of

| |
s imea et bl O OR oV b e e G and
ga‘stﬁftlls)a BRhMict tBd 418h Qés?eﬁhlﬁﬁﬁs‘bﬁ%@ Weherd® dermatitis); in tumour

[“ammati on of the joint (especial Iy r heunat oi d
m@tamﬂus @1 igyasigy; pdisedse asaoglamddv@omcpntrolkrd dngnadation opthe

exb‘a@é]la i ﬁtgaé%)gtge Isg&eg%ﬁrt@@%sc g}el?c&i%gr'es%l]n*}l%ﬁ/g'aa;{ea eﬂl%}%syosteoporosm

antd Pab@rgdkdass); B dibdagessdskdtidtes RediiaBbiraht REGLE@RES; the enhanced
eczenn, dernatltlsz in tunour netastasis or invasion;

coilngm remadelling sweriatedavith dinbeips pptodsmtad disgesgr(Birkas gingyitis),

coggaal RSEEASS ldléélrﬁf R gic(lﬁjj)%ﬁt @&rﬁ%%%ﬁ&hgﬁé ésh(zhn dé dhlonic™ 7 7

resor th Ive | Sease ost eopor osl
anRagRbsis) dhdsass!)wound mahﬁgstemyahﬁamlgah&edsesnof kheadeatralzamil

th | [ 1
berip oA RS E e BB PR NS FURONELATdBEL b aetseracellular
mQLPQ ILMbAdifAg ol:eRAR% ¢ fo?‘é@ula? Rischled §1‘i@1t dsqgstél{dsﬁeand

post - operatlve conditions (suchTas col onic
atizmastlenps; sjthmaprhgetisrand whronit cHEa'u«vtn@ publennasy idisgasen COPD).
di seases of the central and peripheral nervous systens
(such as nultiple sclerosis); Al zheiner's disease;

MK 10288 kb adBbEdoyhdREaalsk bNtheRSEhMad, kas 1n1t1a11y cloned in the
car di ovascul ar di seases such as restenosi s and

mensedydhepire eod/i[$992a dowinal: of BiplegicakChemigry B Gi64] and in man by

R b TS, 808360 S e B iBonsecs

haks Bbdr €Hokwh t6/beRedeted fiohealieslsembstofivgps fromesmaklerd [B88Hro ef al,
Journal of Biological Chemstry 267 : 4664] and in man
1999, Yowenad afB1 q»g;a% Ghms;%r_w%% 24 ]%S%%%Seméﬂ%msﬁlﬂvn

atﬁég%:(fe%g&dlets %n@ﬁ\?l?’%l%&@ﬁ g?@ﬁa a}%rrﬁz.}) I@g@% hasg P@? Akslgreié.\gé model
oﬂ(&hblb iig based oa Ichall’bﬁ@é! of rhmmmﬂi cigireBe sthokg foalsm(mmthsttwy cigarettes
a ay 51x day%sazvﬂekasw\ﬁ typeamlce I?ievéigpr)gdcp%llmonary emphysema after this
treatment. When MMP12 knock-out mice were tested in this model they developed no
significant emphysema, strongly indicating that MMP12 is a key enzyme in the COPD
pathogenesis. The role of MMPs such as MMP12 in COPD (emphysema and bronchitis) is
discussed in Anderson and Shinagawa, 1999, Current Opinion in Anti-inflammatory and
Immunomodulatory Investigational Drugs 1(1): 29-38. It was recently discovered that
smoking increases macrophage infiltration and macrophage-derived MMP-12 expression

in human carotid artery plaques Kangavari [Matetzky S, Fishbein MC et al., Circulation
102:(18), 36-39 Suppl. S, Oct 31, 2000].

MMP9 (Gelatinase B; 92kDa TypelV Collagenase; 92kDa Gelatinase) is a secreted protein
which was first purified, then cloned and sequenced, in 1989 [S.M. Wilhelm et al (1989)
J. Biol. Chem. 264 (29): 17213-17221; published erratum in J. Biol. Chem. (1990) 265
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atherosclerotic | esions [Matsunoto et al, 1998, Am J.

Pat hol . 153 : 109]. A nouse nodel of COPD is based on
webablersge of mce with cigarette snoke for siRCTHBERNS(01092

two cigarettes a day six days a week. WIld-type mce

devel oped pul nonary enphyseag after this treatnent.

When MWP 12 knock-out m ce re tested in this nodel

t hey devel oped no significant enphysens, strongly

L@Q{% S o e p A e e e e o7 s
1na eﬁﬂﬁeﬁ%c@é’ SN Cgﬂo%)asé T, ]q' 96 &8 ZeW ekt (A9ER({I @ Matrix

nd Shi nagawa, 1999, rrent Qpinion in
M@laﬂa)pmtefﬂaa@mwslﬁ wdatndi by maml& Rt rl\gleqhmesm gh1 - IA&

AGHAR b, 1B 3 Sl SRS i B o it v

by BEl ORNBgeVieh (Med) MP- 12 expression in hurran carotid
artery plaques Kangavar| [ Mat et zky S, Fishbein MC et

al., Crculation 102:118). 36-39 Suppl. S, Cct 31,

g LA R P o,

ostdotBkts ﬁiéﬁtrf)ﬁb}ﬁré anﬂ eftreghaped }&fwbv&f;th@éb@etslmaﬂ ®8nduced in
[S M W lhel met al (1989 : BIO| Chem 264 (29V
thesp3ame eeljsand 1p oHier s¢ibiyPes 3&?"{}’&?@ Fegiatorg; igpludipg gxposure of the

ceﬁ;‘?o vé}éwﬁ?él(:t%@ or (1%%?1519 s. Thesk GFEME shBY hfe‘ﬁ’ia@érs W¥ERimplicated in

es an exce nt source tor detalled information
mmadng od mfbnmmO@rrestpbnsae pmwahsﬁler Fedrbted/ YIMPE, MVAA's released as
(.(1998) (In : allo otel e 98, edite
angpac\yy@ cpgwgle&w é ﬁlea 3 %dl‘fhgl m%t}ﬁa y active

ReSThd aQes]@qtﬁf'e'ipt%Q this actf{fﬁﬁorf £ i\ oPRAIWIS ThE Salance of
awn fromthat review by T.H Vu & Z. Wrb (1998).

acuinelvﬁwb&? essuma@fvewsamﬁ és fuetbertegeleted i vlrvﬁéwumc on ‘éfvﬁl

i Rk B SRR p O RORHESburoesrogn. v

bifidtollge CRetERA rbgioh BENBMBATEadigy toSinBibtionrofalid\eitalged Homam of
téPes by several nediators, includi ng exposure of th

9. Ihe balgresmitindused expregsongf IRMMRY, clenvage afror fqeactive MMP9
an%%ﬂeepr%?e%cggP TiviPI &htilPld &@ifithd fe amount of catalytically active

MMP9 which is present at a local site. Proteolytically active MMP9 attacks substrates
which include gelatin, elastin, and native Type IV and Type V collagens; it has no activity

against native Type I collagen, proteoglycans or laminins.

There has been a growing body of data implicating roles for MMP9 in various
physiological and pathological processes. Physiological roles include the invasion of
embryonic trophoblasts through the uterine epithelium in the early stages of embryonic
implantation; some role in the growth and development of bones; and migration of

inflammatory cells from the vasculature into tissues.

MMP9 release, measured using enzyme immunoassay, was significantly enhanced in fluids
and in AM supernatants from untreated asthmatics compared with those from other
populations [Am. J. Resp. Cell & Mol. Biol., Nov 1997, 17 (5):583-591]. Also, increased

MMP9 expression has been observed in certain other pathological conditions, thereby
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initiating an inflamatory response. As with other

secreted MWws, MW9 is released as an inactive
woe@somsyne whi ch is subsequently cl eaved to fPRPCTSEIE5/001092

enzymatically active enzyne. The proteases required

for this activation in vivo gre not known. The bal ance

of active MW9 versus inactive enzyne is further

regulated in vivo by interaction with TIMP-1 (Tissue

I nhi bitor of Metall oproteinases -1), . :
impligagipg MYPY i éwﬁasq@r?ﬁﬁa%eé SHe aﬂq«@ﬁ) i, pgnopp grctastasis,
£1eM¥ROand Neph® irﬁﬁh&bidl&ﬁs@feadm to
Al eﬁrﬁéljz;gtdia ats‘ﬁir(: Agné}algneo M%ﬁa%}e aI %nce of induced s
amﬁxpmaaawamndmmﬂkmmhﬁspnﬂEEGWﬂgﬁmwhOPro- to active MWP9
and the presence of TIMP-I conbine to determ ne the
armunt of catalytically active MW9 which is present

@er o@ﬁ@tal%pl’&emgé'eqml% tMlts'a‘}@kﬁdWrﬁ@Eé k2 chMiPleahd @@Kﬁvs of MMP

strates I nclude gelatin, elastin, and nati

mh'iwms by/BackktRPeand BhiittakgeNs; 1998, Fug Opinatharpatents, J_) 259-282,

S R O T ST Gl

inplicating roles for MW9 in various physiol ogica
and t hol ogi cal processes PhyS|oIo ical roles
WOr{EV(f?dé‘GY disclopesawidantob desivpiyas o Eompdphobl ast s t hrough
the uterine epitheliumin the early stages of
enbryonic inplantation; sonme role in the growh and
devel opnent of bones; and q¥grakfon of iMflamatory
cells fromthe vasculature IRt g ti ssues MWP9 rel ease,
nmeasur ed usi ng enzyme i mmuno '
enhanced in fluids and in A
untreated asthmati cs conpare
popul ati ons RAM JATRespZ Cell & Mol .
17 (5):583-591]. Also, increased MW9 exprgssion has
been observed in certain other pathol%glc
condi tions, therebyinplicating MVW9 in dise
processes such as COPD, arthritis, tunour netastasis,

théY! a%eﬁﬁ as Mﬂﬁ%ﬁlﬂﬁﬁms %‘c{rﬁ&ﬂﬁ&’y &Cécﬁérﬁ NHLP 18 RichiBkAE UEhe following

rupture in atherosclerosis | eading to acute coronary

thiee noinpowmnls asaspecidisalty diselostiddn War0R/QHT67.

% HY
cl — / N7§\<_§fNH
0
H
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A nunber of netall oproteinase inhibitors are known

(see for exanple the reviews of MV inhibitors by
wBewkeo4s3R. P. and Wiittaker M, 1998, Exp. OpiPCT/IEm®n5/001092

Pat ents, 8(3":259-282, andby WMtakCT M i WO

02/ 074767 di scl oses hydantoin derivatives of formula

that are useful as MW inhibrtors, particularly as

potent MVMP12 inhibitors. The followi ng three conpounds

are specifically disclosed in WD 02/ 074767\ have now

di scovered a group of conmpounds that are inhibitors of

nmet al | oprot ei nases and are of particular interest in

i nhibiting MWPs such as MW12 and MVW9. The conpounds
Wehatdwowpdssevered mgenp iof nompwends ¢ hiecinhibitprstadmaggalloproteinases

o onmrc i e SEEhTBE NS b & ST 1 Rk, e
cog‘gwgﬁﬁ&s?oﬁﬁ@ﬁ%sé?ﬁ ‘ﬁ@eﬁaélglgé%ﬁ%n@ﬁ’éial%o@e&ﬁ/, qldcyipiey Bel/or

cifically exenplifi therein. 1n accordance wth
phtteaqokimstia propatieat The compeimds of thetpsesehbingeioparewithin the

SRR e B b e Sl

cycl opropyl group being optionally further substituted
by one or nore fluoro atons; and 2 R represents C taq
In3cegrigrice wifithp REaseridaYAntion, there At thepnfens nEodded & compound of
:bﬁﬂﬁEEBf' The conpounds of forrmula (1) may exist in
enantroneric fornms. It is to be understood that al
enantioners, diastereoners, racemates and m xtures
thereof are included within the scope of the
invention.Cbnpo%Gds of formula (1) may al so exist in
various tabt reforms. All possible tautoneric
fornms and nixdures thereof are included within the
scope of the i i

on.

o)
R2
N\SA(“\NH
7\
() oo N

wherein

R1 represents C1 to 2 alkyl, cyclopropyl, OCHs, SCH3 or OCF3; said alkyl or cyclopropyl

group being optionally further substituted by one or more fluoro atoms; and
R2 represents C1 to 3 alkyl;

and pharmaceutically acceptable salts thereof.

The compounds of formula (I) may exist in enantiomeric forms. It is to be understood that
all enantiomers, diastereomers, racemates and mixtures thereof are included within the

scope of the invention.
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In one enbodi ment, R represents G to 2 al kyl or

cycl opropyl; said al kyl or cyclopropyl group being
wopitsonaEBl y further substituted by one or norePE1/8E2005/001092

atons. In another enbodinment, R represents C to 2

al kyl optionally further sugétituted by one or nore

fluoro atons. In one enbodi nent, R represents

cycl opropyl optionally further substituted by one or

nore fluoro atons. I n one enbodi nent, R represents

cycl opropyl. In one enbodi nent, R represents

' | L RttautBne 8O FRERNAH pobdible

Cogﬂlﬂow(?ﬂgﬁ{zﬁ%{r@gﬁ% ég%%)g%{?rgg% R represents nethyl or
taugdrhatiic forms endméxtbred ithesenf arRinchded sdthinsthasedpg| of thayingemtion.

enbodi nent, R represents G to 2 al kyl or cyclopropyl;

sai d al kyl or cycl opropyl 2 group being optionally

i AL HRURE L N 5 RGRD o TSl A TR 0y Boprons

s BrShy bR ARl BBRge horobsal 1 o

substituted by one or nore fluoro atonms and R
represents nethy%. 5 I n one enbodi nent, R represents

In Ghother entaldiyentoRi repoasehiy Gluo2redkyl optisnaltyuieletspbeiitated by one or
2 - . nore fluoro atons and R represents nethyl or

mage filybro atoms.

In one embodiment, R1 represents cyclopropyl optionally further substituted by one or

more fluoro atoms.

In one embodiment, R1 represents cyclopropyl.
In one embodiment, R1 represents trifluoromethyl.
In one embodiment, R1 represents OCH3 or SCH3.

. 2
In one embodiment, R2 represents methyl or ethyl. In one embodiment, R represents

methyl.

In one embodiment, R1 represents C1 to 2 alkyl or cyclopropyl; said alkyl or cyclopropyl

2
group being optionally further substituted by one or more fluoro atoms and R~ represents

methyl or ethyl.
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1 2 In one enbodinent, R represents CF3 and R

represents nmethyl or ethyl. 1 2 10 In one enbodi nent,
wR200e0043ENt s cycl opropyl and R represents nEththEmmymnmn

ethyl. Unl ess otherwi se indicated, the term"C to 3

al kyl" referred to herein denotes a straight or

branched chain al kyl group having from1l to 3 carbon

atons. Exanples of such groups include nethyl ethyl

n-propyl and i-propyl. The term"C to 2 alky
In denehbalimenthRl represestsdd hipl2 alkyonsyelopepyl Sei: aillafl or cyclopropyl

al kyl optionally further substituted by one or nor
gr(flclél&ﬁ% dptenBlly fethetabeitdiedGytine FEHRCE BuoFAgHg anhl. represents

2CF 2Q Exanpl es of a cyclopropyl ring optionally

mefhylt her substituted by one or nore fluoro atons

i nclude 1-fluoro-1-cycl opropyl, 2,2-difluoro-

-cycl opropyl and 2, 3-difluoro- 1-cyclopropyl: 5

P%%ﬁ@?@%‘) f{5 n?%FS%% ((gf EOVég %&Pﬂ)}g{/&ﬁﬁl&? ﬁlrthgr Subétltultgd by one or

yl]-3, 6-di hydrgpyri di n- |
mO}f: ﬂslgIOf%WF ?%Rhwpfe%nﬁé’?%éﬂi%eﬂ%&ol i di ne-2, 4-di one;
(55)-5-net hyl -5-({[4-{][ 2- (mathylthi o) pyrimdin-5-yl]et
hynyl } - 3, 6- dihydropyridin I(2

yl]sulf % % ([gi]%z i
Inf’%%? ‘ﬁ\‘ﬁéﬂ ﬁ&ége r{: s drllgf 5‘%8%3%%&@&% di n- 5-
yl ] et hynyl }-3, 6-di hydropyridinl ( 2
) - yl]sulfonyl}nethyl)ln1dazoI|d|ne22 4-dione; (5 -5 ne
t 1 1 dR ts methyl or ethyl.
In )c/)F?( éﬁ]ﬁ?&lﬂe R r re en S, CyC opropa/ an represen y y

ony azol i di one;
Unless otherwise indicated, the term "C1 to 3 alkyl" referred to herein denotes a straight or
branched chain alkyl group having from 1 to 3 carbon atoms. Examples of such groups
include methyl, ethyl, n-propyl and i-propyl. The term “C1 to 2 alkyl” denotes methyl or
ethyl.

Examples of a C1 to 2 alkyl optionally further substituted by one or more fluoro atoms
include CF3, CH,F, CH,CF3, CFoCH3 and CFoCFs.

Examples of a cyclopropyl ring optionally further substituted by one or more fluoro atoms
include 1-fluoro-1-cyclopropyl, 2,2-difluoro-1-cyclopropyl and
2,3-difluoro-1-cyclopropyl:

Examples of compounds of the invention include:
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(55)-5-({[4-[(2-ethyl pyrim dm5-yl)ethynyl]-3, 6-di hydr
opyridin-1(2 )- io

wQ kdosib4sany| } met hyl ) - 5- net hyl i m dazol i di ne- 2, 4Pdi/6EE®95/001092
(51S)-5-({[4-[(2-met hoxypyrim di n-5-yl)ethynyl]-3, 6-di
hydropyridin-1(2 H)-
yl ] sul fonyl } net hyl ) - 5- et hyl | m dazol i di ne- 2, 4-di one;
and phar maceuti cal | y acceptabl e salts thereof. 15 Each

(5S) aaé"@e' drontoRepE BB EGy pbenT 8 SRR ET - o

yl]#ﬁf'o ale&iyi) S%ét}%ﬁinﬁﬁaidﬁdﬁﬁwlidmr ic forns.

ore enant | oners, dl astereoners, racenates

(SSaﬁdnﬂhxltﬁ{ﬁé {t[hémetlsr(ylthnoépyrmmvd%almmwll}. 3 fréihydepprigin-1(2H)-
inve I
Gl BBisp RSO0 abemi ¢ mixture of Lhe.

(55? SRAUPHS. (3L N9 (&AREsthétByiyringidins-gllethynylor3, @xdirydtopyridin-
ractional crystallisation, or HPLC. Alternatively the

128Dyl lsulfonsd ¥Dimigazedidasthi-dimeby asymetri c

BRI, SRS e

yl]gdﬁ%nygg@@fymﬁl%@fzolﬂiﬁe-am«hnm ?n we disclose all

I Ndl VI aua i ;

(s eldbA-H mdbyra Sopetry b e N oo e
y1]gﬁ%ﬁgfr}hgﬁﬂa)ﬂf-‘g-rﬂ\&hymﬂﬁawﬁﬁﬂe@ @Idi&fe@ondl ng racemates.

e conpounds of formula (1) have

(5s(e)%a)s{t{ésl((eF?ahhgmymwna%yfbm%wlbéiwyfbmm@nﬂéwb mer s
n the_conpaqun t

YU for Har TSR B a O AdRE  Comhi et fong. of
ancli ﬁl\?agﬁla@éltllcﬂ YdcedpablesRRShtleaf.embodi ment s of the

t1on he present invention includes conpounds of
formula (I) in the formof salts, Suitable salts

E 81? g)liﬁ%g)jﬁeg %g%plg " rﬁgre\%ﬁtg gélgi%mgﬁ %1%{ inldBSABHY d5p @k bfithe

invention.

The compounds of formula (I) may exist in enantiomeric forms. Therefore, all enantiomers,
diastereomers, racemates and mixtures thereof are included within the scope of the invention.
The various optical isomers may be isolated by separation of a racemic mixture of the
compounds using conventional techniques, for example, fractional crystallisation, or HPLC.
Alternatively the optical isomers may be obtained by asymmetric synthesis, or by synthesis

from optically active starting materials.
Where optically isomers exist in the compounds of the invention, we disclose all individual
optically active forms and combinations of these as individual specific embodiments of the

invention, as well as their corresponding racemates.

Preferably the compounds of formula (I) have (5S)-stereochemistry as shown below:
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salts will normally be pharmaceutically acceptable
sal ts al t hough non-pharnaceutically acceptable salts
woreapeloessef utility in the preparati on and puriPCT8EI0051001092
of particul ar conpounds. Such salts include acid
addition salts such as hydroghlorlde hydr obr om de,
citrate, tosylate and naleate salts and salts forned
wi th phosphoric acid or sul phuric acid. In another
aspect suitahle salts are base salts such as an al kal
metal salt, | e, sodium or potassium an
al kaline earth salt, for exanple, calciumor
magnesi um or ansor ic amine salt, for exanple,
triethylam ne. SalM's olgonpounds of formula (1) may
be formed by reacting {\é se or and®her salt
thereof with one or nmore eqlival énts oRyan|appropriate
acid or base. The conpounds'Qf fm{nmula.,( usef ul

because they possess pharmacol0gic \ aci itygln

animals and are thus(potentially gsehul

phar maceuticals. In particular, the corrpdﬂmd oof the

i nvention are netal |l oproteinase inhibitors and may

thus be used in the treatnment of diseases or

condi tions nediated by MW12 and/or, MVP9 such f' ..
Where kavéomerh exist inghe COTPBAINGS BHUEARNCRIOR %ﬂﬁe}ﬁ%ﬁ% individual

ta ?1%1%1%:8 25mb G Rm ?1?15‘&51{ 'otf liBest SYHRIAGuA %godlments of the

I'SsTand ost eoar hr| |s) at heroscl erosi s and
inve@fbeNOSi s, cancer, invasion and netastasis, diseases
i nvol ving tissue destruction, |oosening of hip joint
replacenents, periodontal disease,fibrotic disease,

Th1p '}%&Eﬁﬁh@éﬁtﬁ I cofipeBRRDL fhrns (I?‘ Bfthe $6:@h of salts. Suitable salts

rosi s onetr|03|s di seases related to the
mobaxtddhnsenﬁgrméd with oegetnicaerahonghuic amdts oF mgammmcfraammb@es Such

RSB L S B gt

OL9 g3 bedirs@lidemShe bfépﬁl@ﬁ@ﬂi ahd ﬁrﬁﬁbaﬁeﬂ'@ﬁpﬁd&ﬂ@xf
present “i nvention are potent |nh|b|tors of

coamduwpmch saltth nchustepsidradditon selivsucheas é\ﬁthioﬁb]@ﬁfii%éﬁ’d’éﬂ@?}mde
S B I e T R

Tn MMRh4r @Pett suitable salts are base salts such as an alkali metal salt, for example,
sodium or potassium, an alkaline earth metal salt, for example, calcium or magnesium, or

an organic amine salt, for example, triethylamine.

Salts of compounds of formula (I) may be formed by reacting the free base or another salt

thereof with one or more equivalents of an appropriate acid or base.

The compounds of formula (I) are useful because they possess pharmacological acivity in
animals and are thus potentially useful as pharmaceuticals. In particular, the compounds of
the invention are metalloproteinase inhibitors and may thus be used in the treatment of
diseases or conditions mediated by MMP12 and/or MMP9 such as asthma, thinitis, chronic
obstructive pulmonary diseases (COPD), arthritis (such as rheumatoid arthritis and
osteoarthritis), atherosclerosis and restenosis, cancer, invasion and metastasis, diseases

involving tissue destruction, loosening of hip joint replacements, periodontal disease,
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MWl 9. In addition, the conpounds of the present
i nvention also, in general, have inproved |og D

W 2006064532 n particul ar, having | og D val ues i nP€TI8E2005/001092

range of 0.5 <log D< 2.0. Log Dis a paraneter that
reflects the |ipophilicity ofya conmpound at

physi ol ogi cal pH As a consequence of these favourable
| og D val ues, the conpounds of the present invention

: ' ve L ubl L char ri skics..an .

e 3 TR S b B b agions
digtasgsrelarelite e weakening o dsasodyd Rl rGnAfiRaehttifeisure, aortic

Accordi ngly, the. present invention provides_a conmpound.
answ\maﬁ,rﬁ}ﬁ ATglatpd diseasgs grrdyaselehrimens digease é@(bmméggalerosm (MS),
anlihehERfocidd dlSrgi-nbef ore defined for use in therapy.

I'n anot%ger aspect, the invention provides the use of a

compound of formula (1), or a pharmaceutically

acceptabl e salt  thereof, as herei nbefore, defined in
Tn R e FSrOQEPGRBISAL e RESFIE APHSRIIOR B RO m‘in‘%lm MR and

. Mﬁ’fﬁ@h@ﬁe@tﬁﬂﬁ(ﬁfnds%?ﬁwi&)?%@?ﬂ%i%l@%ht%ﬁ%ﬁé@ﬁéwtéaga l@f’lgctﬂfify%ith'fes'pédt" )

conpound of” formul a armaceuti ca
to agelarealbtleofinhibitidreofoaitiounsthheVilPheich ne MMPBEWR I# and

T L S A

impRiVieRiidd BRaffes NYBAAicalE/ IRV iINEI D #a1R{NE teGhRbe ofl 015 < log D < 2.0.
anot her  aspect, the invention provides the use of a

Logdppoapatamétef tatreflacts ithe lipmphdicgty axf awompbimabitiphysiological pH. As

accept abl alt. thereof, .as .herei nbefore,defined in. )
o QRERGrE G STl £ Sy TieGPrugunds ot hepresent invention
pobdeSdinirbiedohibilityNBRE R ¥iddiane 2sdrckd pRERL PRteid BRRKFAg, leading to
the invention provides the use of a conpound of

impgvied pharmapokipetiansiphernecedynanaicipyopesidespt abl e sal t
t hereof, as hereinbefore defined in the manufacture of
a medi canent for use in the treatnment of an
Awbalinglg.tthy pregént Waedtioh pRvides awompatndst foraur()CeRD. | n
the context of the present specjfication, the term
phaqnp?@plétw-lly apge@tthfcq;q%&hgreofp aq)gq;ﬂnggﬂoge- defined for use in therapy.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a

medicament for use in therapy.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a
medicament for use in the treatment of diseases or conditions in which inhibition of

MMP12 and/or MMP9 is beneficial.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a

medicament for use in the treatment of inflammatory disease.
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unl ess there are specific indications to the contrary.

The terns "therapeutic" and "therapeutically" shoul d
wheoosomss? ued accordi ngly. Prophylaxis i s expeR€ESEI005/001092

be particularly relevant to the treatnment of persons

who have suffered a previous episode of, or are

ot herwi se considered to be at'‘increased risk of, the

di sease or condition in question. Persons at risk of

devel oping a particul ar di sease or condition generally
Inj anethgtiasperio the 1nwAting Providasithe uss eftagiopapernd pefagmylagd or a

[ Iy

pl%élﬁg%ﬂgb lgp{bc%[gﬁblg Igglg rﬁlgié@%)? nﬁq%égel %}g rdtgﬁfgéq 1fnr ﬁ%nﬁ}{ufacmre ofa
msdisaaaitifol wetin tloevakngitog ab sttdicﬁ&ﬂSﬁw@ys diegasge $uchras asthma or

The invention further provides a nmethod of treating a
CHPBease or condition in which inhibition of MWP12

and/ or MWP9 is beneficial which conprises

adm nistering to a patient a therapeutically effective

Inath® voritexdfof thecprepnt secdicafiar, the &g ["Yhempya also includes "prophylaxis”

G GFRE e PE i HRGON RUE SORHITY of ar et (TGUPAEEnd

tﬂaaﬁéﬁ@kcsﬁy"tsh@@fdlHagzoﬁﬁnﬁa%édfeﬁlgge ai rways di sease, for
exanpl e, "ast hma or D, .whi ch conpri ses adm ni stering

to a patient a therapeutl cally effective anount of a
compound of fornoula (J.).,0r a,pha
PERIBRAE Sretifh W sodrhibuidlly RaRDRL BAREHLGRM df pprsops pho have
siffeeedaDeréerol® Bhikdrast, bMee apetivise coisierddte bdas a@eeased risk of, the
adm ni stered wll, of course, vary with the conﬁgund

diggnse eyeanditiondn gyessions PaeennRigisk ol |d6YP1°RIH% apptietliaE disease or
co aﬁiorn 8?1’3{1%5&%&' tﬁ@sregi%(/}ntg% Qﬁulﬁrrh‘?sﬁl’)?/%f t]?éq(ﬁ &al Bly cond1t1on or

osag € conpoun formu act
thbiegwb@l havret eemidentified by theetic dengiag for sorechififtb bqﬁdrtgcdarly? 5

kg, i rticular. fromO. /kg to 30 ng/kg. This
saaPIpledaevelaping dreivaare P Heq doses as
necessary. Typically unit dosage forns will contain

about 1ng to 500 ng of a conpound of this invention.
The invention further provides a method of treating a disease or condition in which -

inhibition of MMP12 and/or MMP9 is beneficial which comprises administering to a
patient a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof as hereinbefore defined.

The invention also provides a method of treating an obstructive airways disease, for
example, asthma or COPD, which comprises administering to a patient a therapeutically
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof as hereinbefore defined.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder to be treated. The daily dosage of the compound of formula (I)/salt (active
ingredient) may be in the range from 0.001 mg/kg to 75 mg/kg, in particular from 0.5
mg/kg to 30 mg/kg. This daily dose may be given in divided doses as necessary.
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The conpounds of formula (1) and pharmaceutically

acceptabl e salts thereof nay be used on their own but
wowdok/ogsser al |y be admini stered in the form of PEI/SE2005/001092

phar maceuti cal conmposition in which the formula (1)

conmpound/salt (active ingredignt) is in association

Wi th a pharnmaceutically acceB?abl e adjuvant, luet or

carrier. Depending;on the node of adm nistration, the

RS ST B
gggrably fromo0.10 to 70 %, of active ingredient,

nd, from1 to 99.95 %v, nore preferably from30 to
99.90 %v, of a pharnaceutically accept abl e adj uvant,

di | uent rri.e rcent es
The sotipopns et A st PhERRCEH A focal L el by be used
onftHélr b bREWEF érféfhl@ﬂﬁ: AdbfRigfepdd i0 rﬂhd)fon‘ﬁlﬁffaqihbﬁnaceutlcal

phar maceutical fornulations are described in, for

compasifibe in whish thefoemttladd) eompoypd/salk (aéﬁ‘é%m&edﬁ%)alg dn psspeiption

v %ggawge‘%/ﬁl’cglgé n(ic%fttaﬁf% afdvdhe Jﬁil\hént bi-¥d ,-g&s tl%b%ndfh%%‘% the mode of - |

Avention also provi

adﬁﬂﬁﬁﬂﬂﬁﬁﬁuﬂie%hnﬁaﬁﬂﬁ@cﬁaﬂ tompogithorpwilbpreferably omnpnmlfmrh 0.05 to 99
formula (1) or a phar ceutlcall¥%ac ept abl.e salt

Y%V BeIsnt Bis WRighD; WOET BIFETaRlY fiRB) ooy, &f pefyaipgtrdignt, and,
g rt5r§§ 8y %\9% e\ﬂgﬁ%tl}aﬁ'l)ﬁh% oyt %Wd bf ét'ﬁﬁ‘a{rnﬁfzeutlcally

carrier. tion Tfurt provi de$ a process fo

actdpeatiie E@&Vﬁ,l diment ora:a;:rtra; atbprecrntagas by wieight beinghagsd qrht@tal
inventio
comppSihn e TR Py foR e e L SREp v b bR

phBREAIDRG BBndRion 8t dséribed iRTOf BRARQIE, I"PRArAceuticals - The Science

accept abl e adj uvant, dil uent ‘or carrier. The

of firangraieut Designst oMp Bs Aultomd hurchilh Livipgsiens: | 98- may be
adm nistered in a standard nanner for the di sease or
condition that it is desired to treat, for exanple by

THs 2he lpIréé@rhtCiﬁﬂ'enu@ﬂ EtEBtp@dSvﬁﬂes atplﬁﬁrﬁhceut‘iaﬂ abmpuagmm abmprising a
rectal administration or { i nhal ati on.
1

copmop@@ et formaladBrgygurtasmeentieally acacpishle st f%ﬁVOBéS hereinbefore
deﬁne&qﬁ a%gc?cqatpc)ﬁ Wgﬁhm‘é@uﬂcgl& Q@ceﬁfable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I) or a
pharmaceutically acceptable salt thereof as hereinbefore defined with a pharmaceutically

acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions of this invention may be administered in a standard
manner for the disease or condition that it is desired to treat, for example by oral, topical,
parenteral, buccal, nasal, vaginal or rectal administration or by inhalation. For these
purposes the compounds of this invention may be formulated by means known in the art
into the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions,
emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided powders or
aerosols for inhalation, and for parenteral use (including intravenous, intramuscular or

infusion) sterile aqueous or oily solutions or suspensions or sterile emulsions.
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into the formof, for exanple, tablets, capsules,
aqueous or oily solutions, suspensions, enulsions,

W@ e@aneis3Di nt ment s, gels, nasal sprays, SupposPCDSE285/001092
finely divided powlers or aerosols for inhalation, and
for parenteral use (includin?%intravenous,

i ntramuscul ar or infusion) sterile aqueous or oily

sol utions or suspensions or sterile emulsions.In
addition to the conpounds of the present invention the
pharmaceutical conposition of this invention may al so

Tn GRNRGAN R th? Eoélﬁoxﬁf?l’s 3¢ Metredet ReAtidnME pRARABS] I aDEomposition of
sequentially)"wth, one or nore pharnmacol ogi cal agents

thip friveatieremay atso eanthing onbrecoadmipisterdil éwmuykianegpsly or sequentially)

Rt S S IR Bl AR o
co iﬁUﬁﬂ%?eni%d% AERFRbOR such8s PSRABItat? (thdk ndrkprpdund of

ormula (1) or a pharnmaceutically acceptable salt
t hereof as defined above which, conprises: reaction

a)
B T
fordti4' ) oV pharehac@iTiRaly eceptablersaltltiterédflaks efined @bosalwthich,

thereof) wherein Ris as defined in fornula (1); or b)
COMPHBESi on of a conmpound of formula (X)(X) 2 3 wherein R

)| SreASiclilaWthlofind BF fifial(), R Is Hor a suitable
protecting group and I's a’l eaving group such as
halide or triflate; with an acetyl enic conpound of
formula (I X) wherein R. 1 is as defined in fornula

(I); or c) reaction of a conmpaun of formula (XI) (X)

. NH

L—3S
A\
AN

O
(1)

1 , . .
wherein R2 is as defined in formula (I) and L~ represents a leaving group, with a

compound of formula (IIT) (or a salt thereof)

() NH

wherein R1 is as defined in formula (I); or

b) reaction of a compound of formula (X)



2 3 wherein Rrepresents Hor trinmethylsilyl, Ris as
defined in formula (1) and R represents Hor a
WG eiobaidse2 prot ecting group; with an aryl hal i deCD8E2005/001092

triflate of formula (MI)(M) . L. _ . _ wherein Ris
as defined in formula (I) an? X represents halide or
triflate; and optionally the %after formng a
pharmaceutically acceptable salt thereof. In the above
process (a), suitable |eaving groups L include halo,
particularly chloro. The reaction is preferably
perfornmed in a suitable_gsol\¥ent optionally in the
presence of an added)pa§ a syitable period of

X

y

time, typically 0.5 t &Anbient to reflux
tenperature. Typicayl such as pyridine,
di net hyl f or maniige, Jtetrah uran, acetonitrile or

di chl or onet hahe e used. WheM used, the added base
may be an organi ¢ base such asc%riethylanine,
di i sopropyl et hyl am negn N-met hyl nor phol i ne or pyridi ne,
or an inorganic basew% ch as an al kal i netal .
carbonate. The reaction is typically conducted at
anbi ent tenperature for 0.5 to 16 h, or until
conpl etion of the reaction;has been achi eved, as
wigedie RMinedddfined fmmntagﬁ)aﬁﬁiis:Hmr asypielle psategiing group and X is a
met hods. Reactions of sulfonyl haljdes with various_ -
lequitigngroyp suvdh as debidlentyiflate; with aareeetiienic jommand af fayaula (IX)
literature, and the variations of the conditions wll
be evident for those skilled in the art.
Sul fonyl chl ori des oRifornnla (11) (wherein L
represents chlorine) a eniently prepared by
oxi dative chlorination lo ounds of formula
(1'V)usi ng net hods that (S?dily apparent to
those skilled in the art (Msh J.,/J. Og. Chem
1958. 23, 1257; Giffith, O, J. Bhgj. Chem 1983.
258, (3), 1591; WD 02/074767) Conpbunds of formul a
(I'11) can be prepared by varV@us nmet hods described in
the literature or variations thereon as will be
appreci ated by those skilled in the art of synthetic

WiREEAMN Gs as defined in formula (D); or

c) reaction of a compound of formula (XT)

(1)

3
wherein R represents H or trimethylsilyl, R2 is as defined in formula (I) and R™ represents

H or a suitable protecting group; with an aryl halide or triflate of formula (VI)
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chem stry. Suitable nethods include, but are not
limted to, those described bel ow and are

W@ khmloodFS-Kene 1 . (V) Schene 1 In Schenme 1, PECT/SE2005/001092
represents a suitable protecting group such as t-Boc;
X represents a | eaving group.such as a halide or a
triflate; R represents hydroé nor trimethylsilyl; tns
represents trinethylsilyl; Ar represents a
S5-pyrimdinyl ring substjtuted at the 2-position by R
; and Ris as defined i RNor (1).The reaction
between the aryl- or vinyl |deriyative [(V) or (VI)]
and an acetylene [(M1), ( {1) r (I X)] can be
acconpl i shed, optionally in ui Tabl e sol vent, using
a catalyst such as a suitable palladiumsalt, for
exanpl e, Pdd 2(PPh3)2, with/or w thout an added copper
salt and with an am ne base suchvps piperidine,
triethylam ne, diisopropylamne or
di i sopropyl et hyl am ne. Wen used, the added sol vent
may bae,.- for exanpleru-%grah dpofuran,w?getoni~rﬁle or

wherdindy rieehgefmsd im farawle thhend 2 aerreisnts halide Aptdta at

nmbi.ent. to refl tenperature fr..20 m s~th, severa
GBS Prrete-Jh B P SR ecr e e Rt T D e
i ndi cate conpl etion of the reaction. Pall adi um
cat al ysed reactions invol ving a;gtyl eni ¢ conpounds are

In & dbolvB pyetes a{, Reitdblé Radingeeoupand iNdndekdlonsrduldrlyechloro. The
conditi ons w be evident for those skilled in the

redution iGeeérally petftrackd ingysuible bélgert pptonalyds dlwr proseicé of an added
for exanple, Brandsma, L., hesj s .of .Ac | ene
b fos ReGNaHIEPREA SRS :Wmatllé/%g%%ﬁ%hn%@m?ﬂﬁﬁ reflig femperature.
[ ' i dréfas héétonitril
TSN o BT B nSARI e, AR vl o

dictilodonesthanh ate ubed., WBemussds thieaddeddbase aybegarnsgasic base such as

tri%jl?gﬁfﬁhp% %%’E@rgg)é%glgnﬁ%, I\i[ré%ﬁﬁnyﬂ@g@hoﬁne OF\I)" pyriﬁ?r%?}% an inorganic

base such as an alkali metal carbonate. The reaction is typically conducted at ambient

temperature for 0.5 to 16 h, or until completion of the reaction has been achieved, as
determined by chromatographic or spectroscopic methods. Reactions of sulfonyl halides
with various primary and secondary amines are well known in the literature, and the

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

Sulfonylchlorides of formula (IT) (wherein L1 represents chlorine) are conveniently

prepared by oxidative chlorination of compounds of formula (IV)



The vinyl triflate (V) wherein Xis Otriflate and PG
is t-Boc can be prepared as described in the

wo paoeoatssr e (Wistrow, D. J., Synthesis, 1991, POBSEX®B3/001092
Sui tabl e substituted pyrimdinyl halides or triflates
of formula (VI) can be prepargd by various net hods
described in the literature or exarrpl e, Budesi nsky,
Z. et al., Coll. Czech. Chem Conmmun., 1949, 14,

S0 PR S Bontra Iy AR Fin it A0 oy 0

Ckeah 1088 0132 p2s B GriffieinC.Ne Bisd Thahe198%) 258,32 159 QI 02M074767).
cat al ysed coupl i ng reaction with

trlnethyIS|IyIaceterne fol l owed by, if necessary,
C(‘)j 8 a(?}%]}dg 8}" po ggas Iflﬂ]g%nlt e oﬂfg]%%&i 1§ gﬁlx}éol}gtrngegﬁ désdepgiebﬁftd?ﬁ the literature

s orAlatietistatthetedryas WilEadppidotiedby thospskiliet (n\thé hl)t ofibgattiedtic organic
Ris Hand PGis t-Boc can be acconplish

chgmhsiaye avitatde methorpssHsicobutopt mham(f\di tP) thO*%‘?eS@%ﬁ%e@W and are
'h@%nq§§¥ﬁ§ﬁ pn followed by treatnment with a suitable
or exanpl e, diisopropyl ethylam ne. Acetyl enic
het eroaryl conpounds of formula (IX) can be prepared
by various nethods described in the literature. In
process (b), the reactions are carried out using

net hods simlar to those descri be1d e for the
preparati on of conmpounds of for (M X If HO
necessary, one nitrogen in the 3 hy oin ring of N—PG

conpounds of fornul &0 n_be prote¥bed using S
(R = $EM) Dbefore the pal | airtifh caratysedT®act
per formed. Conpoun of Tormula (X) can be pripar¥ed by
acid gatal ysed deprotectMnh of conmpounds of f

(PG = t-Bocy foI | oned by reaction wt hRE corrpounj acid

X5

of formula gL/ yhe same way as descri bed above
for tNe prepara\gi of conpounds of formula (I1). In
proce (c), the%ﬁeactions are ried out in a
R &m{ar :magawe I L\,QseArd&&u_@b_gée for, a——=-4" '\
\ON (n

\
[ Ar—=——tms
()

x—4<i:>N—PG

V)

10 Scheme 1

In Scheme 1, PG represents a suitable protecting group such as t-Boc; X represents a
leaving group such as a halide or a triflate; R represents hydrogen or trimethylsilyl; tms
represents trimethylsilyl; Ar represents a 5-pyrimidinyl ring substituted at the 2-position by

15 Rl; and R1 is as defined in formula (I).
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the preparation of conmpounds of fornula (MII1). If
necessary, one nitrogen of the hydantoin ring of

weomwpowsss of formula (XI) can be protected usPCYSISEMII01092
(R = SEM before the palladiumcatal ysed reaction is
performed. Conpound (XI) is cppveniently prepared from
conpound (VI11) wherein Ris trinmethylsilyl and PGis
t-Boc by acid catal ysed renoval of the t-Boc group

[ tyl.chlorj I.n.met hanol
The Ry Son 2 P8 i1 daeﬂa%%eg@?aoro@rfﬁo%%ng?cwgs v,
T . t . .
] N e} Pt doiRe b g g PR Uiyt such
ag hgyteblekiallnditimi saltt foe example NRACL(EPh)g witldoresilesut ah atidesl copper

nt, 1nvention certain tenti al reactive .
R 5P S S5h r nBeRPtre oyl soRpavauing or
diiSoBraply Btiyl atBink EWHER LiSed thd 4A6H SRR LRy IRNRREAGSHIERY

need to be protected by suitable protécting groups.

tetrplydrofurme, peesoriirde PolN. Ndimethy fompaidel Thefreadtion is conducted at

YA S EINRL YG oAbt U e 8T vk BB i or

renmova nore pro _
specinbseopic meptigidauindicAta dompletivh 8f Bk redclios TR e cAsldiddGeactions
..and. renovi ng such groups are described in 'Protective
m@nleftﬁgs%fswl GepmrovgAs are syl knovayindthelitsyatareygrd vaviatipmseof the
(107 o . , L .

CRIRRAT LB Sy et 1o i AR TR RR R R s e s
depetileagl-infioe e e, Rragdess) L., heeaspfdedsends, Hﬂafes anal Cumulenes:

I pvent i nd in i.ates, thereto may be isol ate
MIF‘% ng ?c%iﬂ’@éfé% ?@ﬁ@%w&cagﬂw l?fﬁssné&ﬂ@éf‘g&ﬁyp%a?? £HRB17;
TraMSitibh BbialRXCan)se8 CHLPNAS &F ARSMALINER gp‘?m&i &Sndbashira, K., J.

invention will ‘now be further éxplained by reference
Orggnomer. £LEemo iy 6°8) Hs49al viwanski R edngdve Freal. Int.Ed., 2003, 42,
1theds 1H NVR and 13CNMR spectra were recorded on a

ari-an’ I nova 400 MHz or a Varian Mercury-VX 300 MHz
instrunment. The central peaks of chloroformd (d 7.27

Thpepvrgl}'fl triflate (V) wherein X is O-triflate and PG is t-Boc can be prepared as described
in the literature (Wustrow, D. J., Synthesis, 1991, 993-995).

Suitable substituted pyrimidinyl halides or triflates of formula (VI) can be prepared by
various methods described in the literature, for example, Budesinsky, Z. et al., Coll. Czech.
Chem. Commun., 1949, 14, 223-235; Takahashi et al., Chem. Pharm. Bull., 1958, 6, 334-
337, US 4,558,039.

The acetylenic compound (VIII) can be prepared from the triflate (V) via a palladium
catalysed coupling reaction with trimethylsilylacetylene followed by, if necessary,
deprotection of the trimethylsilyl group using, for example, potassium fluoride in a suitable
solvent. Alternatively, preparation of compound (VIII) wherein R is H and PG is t-Boc can
be accomplished by dehydrating a compound of formula (VII), for example, by mesylation

followed by treatment with a suitable base, for example, diisopropylethylamine.
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di met hyl sul f oxi de-d (d 2.50 ppm, acetonitrile-Ji (d
1.95 ppm) or nethanol-" (d 3.31 ppn) were used as
wo paoeonEB2 r ef er ences. Col urm chr omat ogr aphy WaBCT/SE200&E)1092
out using silica gel (0.040-0.063 nm Merck). A
Kromasi| KR-100-5-C 18 colu (250 x 20 mm Akzo
Nobel ) and m xtures of acetgﬂ?trile/vvater wth 0.1 %
TFA at a flow rate of 10 nmL/mn were used for

preparative HPLC. Un] e st at ot herwi se, .start.in
AdRiIGRT B SR EOBBMAE L i‘?mﬁ%ﬁ%) 3 e Prefied By gamethods
degd}%egg{rmgqﬁé%éeagents were of |aboratory grade and
use

wer e as received. The foll ow ng nethod was used
for LC/MS analysis: Instrunent Agilent 1100; Col um

SR ) L T 3 et
folthd ?_i‘%%ﬁ}tim@%k ¥&boBids d¢ Edrafild %V I8, If nBeekdry, e nitrogen in the
Gadient 15-95%B 2.7 min, 95% B 0.3 mn. The

hyBRAtb MR BB kpetnasE fiseea (RY cdabealeymd sisiniytSHMC] ®> = SEM)
Zlnstrument Agilent 1100; Colum: Kromasil C 8 100 x 3
befare tipapladitincdaealgded @cactoh weprfofmed. ASMiFoAnda bEformula (X) can be

Sol vent B: 0.08% FA/ acetonitrile F|ow.rat in
prepases ‘é}h%m‘ie@tﬁlﬁﬁﬁg P%CQHOH,OffB@%’@‘Jf qﬁf%m“i%é\%ﬁ% fyBoc),
d?ﬁe‘dtﬁ% th 220mpaadt §ErRe@ (IMin WRIARR Wy as described
fo}lfg‘g%r rren{; Ag‘ﬁt ent 1TEOO; Col um: (XEIpérrlra C 8, foag )?SCZ%H ed above
forhe phepapmioniof cempounals oSfdrumra (IN: 151V NH3/ wat er
Sol vent B: acetonitrile Flowrate 1 nL/mn, G adient
10- 100% B 20 mn, 100% B 1 m n. Absorption was

In'PBSEY (%g R redeifbns AbAcaried é8Gn AXINAAeMInaE t00R6se ddEcribed above for
acetyl V -di met hyl for mam de DMSO di net hy|
the preparztioe of compounds of formula (VIII). If necessary, one nitrogen of the

hydantoin ring of compounds of formula (XI) can be protected using SEMCI (R3 = SEM)

before the palladium catalysed reaction is performed. Compound (XI) is conveniently
prepared from compound (VIII) wherein ‘R is trimethylsilyl and PG is t-Boc by acid
catalysed removal of the t-Boc group (for example, using acetyl chloriae in methanol),
followed by reaction with a compound of formula (II), as described above for the reaction

between compounds of formulae (IT) and (III).

It will be appreciated by those skilled in the art that in the processes of the present
invention certain potentially reactive functional groups such as hydroxyl or amino groups
in the starting reagents or intermediate compounds may need to be protected by suitable
protecting groups. Thus, the preparation of the compounds of the invention may involve, at

various stages, the addition and removal of one or more protecting groups.

Suitable protecting groups and details of processes for adding and removing such groups
are described in 'Protective Groups in Organic Chemistry', edited by J.W.F. McOmie,
Plenum Press (1973) and 'Protective Groups in Organic Synthesis', 3rd edition, T.W.
Greene and P.G.M. Wuts, Wiley-Interscience (1999).
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eq. equivalent Et ethyl LDAlithiumdiis propyl am de
Me nethyl MS mass spectroscopy tert tertiary THF
wao edocabwper of uran TFA trifluoroacetic acid ExanpCESH2005/001092

("5.y)-5-(

{r4-[ (" 2-Cvcl opropyl pyri m di n1-95-yl )et hvnyl | - 3, 6-di hvdr
opyridml ( "2iJr)- -

yl I sul fonyl | met hyl ) - 5- met hyl i mi dazol i di ne- 2, 4-di one

TRGEHBRP B SETRALHER: B8 a2 IRt 1es e sy heoaiked Hom the
regétgcisrxgﬂ‘iﬂ(tuIEQ gl% b QRBSsa RV HAR RPXIRY Sy Witk figndald BcHBiques.

nmol )
(55)-5-{[(4-ethynyl -3, 6-di hydropyridin-1(2

T s G bR b T e laing REE taieaettufs fp(onihe
ilktatpRExNplet. 1 nL) at 35 C. After a solution was

formed, Cul (4 nol % and PdC 2(PPh3)2 (2 mol % were
added and the m xture was heated at 72 C for 6 hours.

. - mxture was partitioned between Et QAc (15 nl) and
G%%%l:ﬂ/[)ﬁ’gasnu, and the aqueous | ayer was extracted
three tines with Et OAc. The conbi ned organic | ayers

were dried and concentrated to give the crude product

'TREMR g "GN spepia viers 1egordadp anrriz dretg)40RAdHZ or a Varian
MRRORRRER ALY ot SRGA Tt Bt BE AR Bhloh ol gy 727 pp),
diget/1dullfoxide)ds (8 280 pbht), 48etonriB4d{(Bf11.95 ppm) or methanol-d, (g 3.31
ppm) were used as internal references. Column chromatography Was carried out using
silica gel (0.040-0.063 mm, Merck). A Kromasil KR-100-5-C;3 column (250 x 20 mm,
Akzo Nobel) and mixtures of acetonitrile/water with 0.1 % TFA at a flow rate of 10
mL/min were used for preparative HPLC. Unléss stated otherwise, starting materials were
commercially available. All solvents and commercial reagents were of laboratory grade

and were used as received.

The following method was used for LC/MS analysis:

Instrument Agilent 1100; Column Waters Symmetry 2.1 x 30 mm; Mass APCI; Flow rate
0.7 mL/min; Wavelength 254 or 220 nm; Solvent A: water + 0.1% TFA; Solvent B:
acetonitrile + 0.1% TFA ; Gradient 15-95%/B 2.7 min, 95% B 0.3 min.

The following method was used for LC analysis:

Method A. Instrument Agilent 1100; Column: Kromasil C18 100 x 3 mm, 5p particle size,
Solvent A: 0.1%TFA/water, Solvent B: 0.08%TFA/acetonitrile Flow rate 1 mL/min,
Gradient 10-100%/B 20 min, 100% B 1 min. Absorption was measured at 220, 254 and
280 nm.

Method B. Instrument Agilent 1100; Column: XTerra C 8, 100 x 3 mm, 5p particle size,
Solvent A: 15mM NHs/water, Solvent B: acetonitrile Flow rate 1 mL/min, Gradient 10-
100%/B 20 min, 100% B 1 min. Absorption was measured at 220, 254 and 280 nm.
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m; 3.47 (2H, q); 3.30 (2H, mM; 2.37 (2H, m; 2.21

(IH, m; 1.33 (3H, s); 1.10 (2H, m; 1.02 (2H,
WORWARASING nfz: 416 [MH]. a) PCT/SE2005/001092

5- Brono”- cycl opropyl pyri m di ne

5- Brono- 2- cycl opr opyl pyri m di21r6e was prepared by the

nmet hod of Budesi nsky, Z., Col4". Czech. Chem Commun.,

1949, 14, 223-235. Cycl opropanecarboxi m dam de

hydrochloride (2.5 g, 20.7 muvol) was dissolved in EtOH
ARbreviphonsi y esh| y prepared 4. 1M NaOEf i r TEtOHX4 8 rri T)
Avasligd foll bwdT5y nmucbbfol nc acidl(2:7 g;i G31Smdl ) r

he m xture was heated to 56 C for 30 m nutes, nore
DMFOELN,VadiEte@iyfodmade3. 2 nl) was added and the

ctj.on s.stifred at 56 OC for another 15 m nutes

D tdﬁ@ﬁth\g?smg)&f{et enper at ure overni ght. The sol vent
eqi@s eyjapalet ed of f, aqueous HA (2M 10 ni) was added

and the brown solid was filtered off. The aqueous
Etl ayerethyds extracted three tines with dichloronethane.

The. - i-ned--organi-¢c. 1 ayers were dried and
L%%ncﬁﬁ% I&FOPIE)%@’P%I&& brown oil that together with
Mehe sfthgl gave crude internedi ate 5-brono- 2-

cycl opropyl pyri m di ne-4-carboxylic acid (1.6 g). The
Mg¢r udenssssBeGHogf®e was heated at 140 C for 8 m nutes

o gixe. a brown sticky oil that was then partly
Z‘e}tcfi ss&?@lgﬁri n di chl oronmet hane. The sol uti on was
THE c anteeghylirafranhe m xture and concentrated to give the

subtitle conpound as an oil (673 ng). 1H NMR (CDC 3)
TiA g, ghiflpoygaceic.ac o5 (| W my: 1.13 (4H, nm). APCl-MS

mz: 199/201 1:1 [MH]. b (5S)-5- (r(4-Ethvnyl-3

, 6-di hydropyridin- 1 2 )-yl)sul fonvnnet hvU -5-

met hyl i mi dazol i di ne- 2. 4- diExample 1

(55)-5-Methyl -5-({[4-[(trimethylsilyl)ethynyl]-3,6-dih

ydropyridin-1(2 H)-
(55)-5-({[4-[(2-Cyclopropylpyrimidin-5-yl)ethynyl]-3.6-dihydropyridin-1(2H)-

vllsulfonyl}methyl)-5-methylimidazolidine-2.4-dione

The title compound was prepared following the general method of Yamanaka et al, Synth.
Commun., 1983, 312-314. To 5-bromo-2-cyclopropylpyrimidine (110 mg, 0.55 mmol)
and (55)-5-{[(4-ethynyl-3,6-dihydropyridin-1(2H)-yl)sulfonylJmethyl}-5-
methylimidazolidine-2,4-dione (180 mg, 0.61 mmol) in THF (3 mL) was added Et;N (1
mL) and DMF (1 mL) at 35 °C. After a solution was formed, Cul (4 mol %) and
PAC1,(PPhs), (2 mol %) were added and the mixture was heated at 72 °C for 6 hours. The
mixture was partitioned between EtOAc (15 mL) and water (10 mL), and the aqueous
layer was extracted three times with EtOAc. The combined organic layers were dried and
concentrated to give the crude product as a yellow oil. The title compound (65 mg) was

obtained by purification using preparative HPLC.
1H-NMR (DMSO-ds): 6 10.75 (14, s); 8.72 (2H, s); 8.03 (1H, s); 6.28 (1H, m); 3.84 (2H,

m); 3.47 (2H, q); 3.30 (2H, m); 2.37 (2H, m); 2.21 (1H, m); 1.33 (3H, s); 1.10 2H, m);
1.02 (2H, m).
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yl ] sul fonyl }met hyl )i m dazol i di ne-2, 4-di one (2.27 g,
6.0 mmol ) and potassium fluoride (1.07 g, 18.4 mmol)
wWORe/084582 r ed overni ght at room tenperat ure i NnPCESERANGH01092
(50 mL). The solvent was evaporated off, the residue
di ssol ved in Et QAc, washed mnlh wat er follomed by
br.i ne, dried (sodi um sul phat and evaporated. The
resi due was purified by colum chronat ography el uting
Wi | SO- tOAc 1:1 to give a solid product
A{’@i-gﬁéﬁh?z.-qia (CDA 3) d 1.66 (3H, s), 2.37 (2H,
dt), 2.95 (IH s), 3.24 - 3.50 (4H, m, 3.89 (2H, t),
6.11 (IH s), 6.68 (IH s), 875 (IH5 s). APC -M
an FBra@g-2-cyclopropylpyrimidine

s g RS B erefs ) elipodobbRBSpor fo Cot

Cfaéﬂr@ﬁéhb @d;ﬂﬁm{ 3194@ 94 2b5- ﬁsnwélbpmg&le%hﬂbbmﬁidmﬁld’éHF
(100 mg\Mth%}i mathl- - di oxoi m dazol i di n-4-
hydrpghbariten€shBf Hhy nnmib vies d@sq1@e®9 ROt @ 1| fyeshipyprepared 4.1M

NEPBER PR P T P s oy SRy SR Rl Shamon -

THe shi: W vaaéd@@lted &@BS\P@ €o103(Brhintitd3PkbEe WAOEL MECIOLK (AU, 3.2 mL)
stirred a further 2 hours. The reaction m xture was

wemailed and the roaction wasistired aetuYC fayeethent T minues dndithen at room
Et QA 2 h ed it h
St S PR SRR Ak SRR o e
addell keaveR RywRkbIREwaslfilt@dd oSO Ths aauhPi élex)lasaé’i@racted three times
evaporated to give the crude_product ( Thi s
with dichinsemeihere &ﬁlefcgmbﬁ@d OpRANIG TaKes WeEe drlqrm% pAEBYated to give a
ool B gl e Spfid e b eyl SR €0)
C}(cPdﬂropﬂp};rﬁnfaiﬂle(%bhrbSﬁ%icﬂacﬁlﬂ(’1|(f)9g') Th) CroBPGitehfdite wag Hehted at
ri methylsilyl)et

14{05°Gz gﬁﬁéﬁ%’ﬁé givgiarhsowy aﬁ%mlbtha%@ thm Par@u solved in
dl?:ﬁl t ! ' ’ﬂles %@X%%QQ’ @é@%&teg’ fr%mdﬂhg %ﬁﬁfﬁpé/ £ﬂdjéorﬁgeﬂt£a%ed to give

oxy
the subtltle compound as an oil (673 mg).

'H-NMR (CDCL): § 8.61 (2H, s); 2.25 (1H, m); 1.13 (4H, m).
APCI-MS m/z: 199/201 1:1 [MH'].

b) (55)-5-{[(4-Ethynyl-3.6-dihydropyridin-1(2H)-yl)sulfonyljmethyl}-5-
methylimidazolidine-2.4-dione
(55)-5-Methyl-5-({[4-[(trimethylsilyl)ethynyl]-3,6-dihydropyridin-1(2H)-
yl}sulfonyl}methyl)imidazolidine-2,4-dione (2.27 g, 6.0 mmol) and potassium fluoride

(1.07 g, 18.4 mmol) were stirred overnight at room temperature in methanol (50 mL). The
solvent was evaporated off, the residue dissolved in EtOAc, washed with water followed
by brine, dried (sodium sulphate) and evaporated. The residue was purified by column

chromatography eluting with iso-hexane/EtOAc 1:1 to give a solid product (1.81 g).
1H NMR (CDCl3) 8 1.66 (3H, s), 2.37 (2H, dt), 2.95 (1H, s), 3.24 - 3.50 (4H, m), 3.89

(2H, 1), 6.11 (1H, s), 6.68 (1H, s), 8.75 (1H, s).
APCI-MS m/z: 298 [MH'].
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nmmol) was stirred in nmethanol (10 nlL) and acetyl
chloride (2.1 n, 29.2 mmol) was added dropw se. The
wa eovpeoasure rose from18 C to 30 C during thePCI/SE2005/001092
addition, and the m xture was kept at 40 Cuntil there
was no nore starting materi al 2by tic. The m xture was
cool ed to roomtenperature, QAc (15 nlL) was added
and the solid filtered off to give an off-white solid
(1.6 g). 1H NWR (DMSO-J 6) d 9.46 (2H, s), 6.09 (IH,
quintet), 3.60 (2H, dd), 3.13 (2H, t), 2.35 (2H, td),
0)0- 55)-6 Ateth§1)-5-( AEG riMR 1911y 1B 1Y134- dihy@rdp@fidin-1(2H)-
t-BurvHTriri methyl siTvDet hyny”~-S*"-di hydropyri di ne-17
ljsulfonylhmethyBimideralidined.4tdioin i V- Boc- pi peri di n- 4- one as

ROy AN LRSI 3 Pl 8 5.0
whk skBrddSHTHE) (160ME:)ME ] (45)-222 thy 5S Hioxbinidazolidin-4-

%(4I Sr)-4-Mthyl -2, 5-di oxoi m dazol i dj n-4-yl] ms&han_esul
yiimehancswifenyil dblondeth® e, krwsoll #g coslefir A is sak dath (frapperature

TR Ay e
adiB38 Arop9hsh oveB R hodB%hd theshiMEeQ20d 4 Forther BXamgl. @he réadtion

SV5-Met hyl -5-( | F4- 1F2-frethylthio>pyriiiiidin-5-yl1l )
migttime s wasBedswith Wiagar o eidasays layepegtrac ed into EtOAc (x2), the organic

| 1sul f.on t hyl ), m idi ne- - di The, t.itl

PSR S P E AEA L ) e a1 bireroa  daetph 622
folYwie B% BakE ®’ledWodiumd sulphste) éﬂlﬁé'ﬁa%)or%%% gfR the crude product (5.06

1780-1787. To a solution of  2-(methylthio)-5-
) Thisiwestusgd withgut)ferthgrpprifiggtiomi di ne (0.55 g, 2. 47
lmmlg andl-{[(4-nethl¥l-2 5- )

H (DMSO-dg) 6 10.74 (1H, ), 8.01 (1H, s), 6.13 (1H, quintet), 3.75 (2H, d), 3.44
(2H, dd), 3.23 (2H, t), 2.18 - 2.28 (2H, m), 1.32 (3H, s), 1.32 (9H, s).

APCI-MS m/z: 370 [MH'].

d) 4-[(Trimethylsilyl)ethynyl]-1.2.3.6-tetrahydropyridine hydrochloride
tert-Butyl 4-[(trimethylsilyl)ethynyl]-3,6-dihydropyridine-1(2H)-carboxylate (2.75 g, 9.8
mmol) was stirred in methanol (10 mL) and acetyl chloride (2.1 mL, 29.2 mmol) was

added dropwise. The temperature rose from 18 °C to 30 °C during the addition, and the
mixture was kept at 40 °C until there was no more starting material by tlc. The mixture
was cooled to room temperature, EtOAc (15 mL) was added and the solid filtered off to
give an off-white solid (1.6 g).

1H NMR (DMSO-ds) 8 9.46 (2H, s), 6.09 (1H, quintet), 3.60 (2H, dd), 3.13 (2H, t), 2.35

(2H, td), 0.17 (8H, s).
APCI-MS m/z: 180 [MH].

e) tert-Butyl 4-[(trimethylsilyD)ethynyl]-3.6-dihydropyridine-1(2H)-carboxylate
Prepared from N-Boc-piperidin-4-one as in WO 96/05200.

'H NMR (CDCls) §6.05 (1H, 5), 3.94 (2H, dd), 3.47 (2H, 1), 2.23 (2H, dq), 1.45 (10H, 5), |
0.15 (8H, s).
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di oxoi m dazol i din-4-yl)nmethyl]sul fonyl}-I,2,3,6-tetrah

ydropyridin-4-yl trifluoronethanesul fonate (0.94 g,
wQ2@gomset ) in DMF (5 nL) was added Cul (10 noPCESERANZI001092

PdCl 2(PPh3)2 (5 nol 9% and the m xture was heated at

85 C for 6 hours. The m xture,was partitioned between

Et OAc (20 nmL) and water (10 ), and the aqueous | ayer

was extracted three tinmes with Et OAc. The conbi ned

£ | a e washed with brine, water and

G@mﬁ%éggﬁgwg]brom oil (1.6 g). The title

conmpound was obtained as a solid (10 ng) follow ng

purificati on by prepar ative HPLC (usi n(l; a Xterra-
1daml11dm=,4wﬂm¢t nesulienyh ghdeyide

Pr%rg‘a\agd. gpctfﬁ_? W«/%% %{(}% Cc?etso nl!')&:td’ i tﬁeofoﬁ;lg (.r? Vl\%cgtlcgl%.zgp (%?—I’ I, J. Org.

. Cﬁém 1@59223( m7 @nfﬁ@:\ ), £ |Btbl. Ohem31983. 2284(3)1115913 a8 WO

(2H n); 2.53 (3H, s); 2.38 (2H, m;
0210@56?% s) APCl -MB niz: 422 [MH]. a)
5- Brono- 2- (net hyl t hi o) pyri m dine The subtitle conpound
was prepared followi ng a method by Takahashi et al.,
Chem Pharm Bull, 1958, @Gxamiple 337. To a sol ution of
5- brono-2-chl oropyrimdine (1.0 g, 5.2mol) in EtOH
was added sodi um net hanethiolate (0.36 g, 5.2 mmpl) at
(SEROMLRYPEY FuUTS. (ﬁ@fi’wltﬂr%)ﬁﬁﬁx‘ﬁhin‘?ﬁvﬁbﬁhw&l? 306kt dpfy Bdin-1(2H)-
overnignt. The mxture was partitioned between Et OAC
yl{stBonyl} matha])waidezolidige-2dhydionthe aqueous | ayer was
extracted twice with Et OAc and washed with brine. The
conmbi ned organic |layers were dried and concentrated to
THH (¥ ddhSpobbl Wab pEepaRIIIURE cdferdl nidthdEdeselibéll §ylNishihhra et al., J.
1H NI\/RJﬁ%)CDsa) b pﬁ 66 (2H s); 2.54 QSH S) yELAPCI VB
Org. ﬁhem@ﬂﬂm@ 1 1’18([—1/7-&% Topg solution of 2~(methylthio)-5-

(mrrge%ﬁylsﬂgll)telihy%y pym%{du%e(tﬂr%l ,'2'.4%' %E%B\/a?ﬁ{lll]- ﬁ“—ﬂ@tﬂjl—@%-
dioxoimidazolidin-4-yl)methyl]sulfonyl}-1,2,3,6-tetrahydropyridin-4-yl
trifluoromethanesulfonate (0.94 g, 2.22 mmol) in DMF (5 mL) was added Cul (10 mol %)
and PACl,(PPhs), (5 mol %) and the mixture was heated at 85 °C for 6 hours.

The mixture was partitioned between EtOAc (20 mL) and water (10 mL), and the aqueous

layer was extracted three times with EtOAc. The combined organic layers were washed
with brine, water and concentrated to a brown oil (1.6 g). The title compound was
obtained as a solid (10 mg) following purification by preparative HPLC (using a Xterra-
Prep-MS-C18 (50 x 19) column with a 12 minutes gradient 5-35% of acetonitrile in
water with 0.06% NHs).

1H-NMR (DMSO-dg): 8 10.75 (1H, s); 8.73 (2H, s); 8.02 (1H, s); 6.29 (1H, m); 3.84 (2H,
m); 3.48 (2H, q); 3.30 (2H, m); 2.53 (3H, s); 2.38 (2H, m); 1.33 (3H, s).
APCI-MS m/z: 422 [MH'].

a) 5-Bromo-2-(methylthio)pyrimidine

The subtitle compound was prepared following a method by Takahashi et al., Chem.
Pharm. Bull., 1958, 6, 334-337. To a solution of 5-bromo-2-chloropyrimidine (1.0 g, 5.2
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The subtitle conpound was prepared foll ow ng a nethod

by Yamanaka et al, Synth. Comun., 1983, 312-314. To
wWG20600M532- (et hyl t hi o) pyrim dine (0.60 g, 2.9ra@TsE2005/001092

Et 3N (3 nL) was added DMF (0.5 nmL), Cul (5 nmol 9% and

PdCl 2(PPh3)2 (3 nmol 9% . The m xture was heated at 95 C

for 12 hours in a sealed tub nd then partitioned

betvveen Et 20 (30 nL) and water (10 nmiL). The aqueous

g AL OPR &1 &g e R B G A 0o S Bhclng room
teRERNE LAY 8 RctBnURixkPE wak k‘t‘ﬁ?ecf%ﬁi%’x%ﬁt e ﬂn%ﬂﬂ‘{]‘@as%almﬁoned

The conpound was purified by flas romat ogr aphy

batweeryE#) A éldi mh) argf waier GO%EI Qhe aiquedue payanwas ektracked twice with
A’g Tt}ﬁg‘]?(ﬁ%e %%n% é) gcgn %%%gr(g%%c g)gelrse %g@gir{eé%ndgs)ncentrated
i&?thé%ﬁbtitﬁaeo d thte sgﬁ@p[ Mgyl . ¢ 1-(

45V4- Met hyl - 2, 5- di oxoi m dazol i din-4-yl 1met hvU

1HlNMRr(@30D)2§366(2He§)rabquHpsbrI din-4-yl

e tr-4 f-Luor onethanesul-fonate - ——— e I
ARCIMS i/ 1202066t hfNFSLI f onyl ] oxy} -1, 2, 3, 6 tetrahydrop

yridi niumchloride was reacted with
[ (4S)-4-nmethyl -2, 5-di oxoi m dazol i di n-4-yl ] met hanesul fo

bNY2- (LRI th RS- 5 (et %’Hfﬁsﬁsﬂﬁ%tﬂﬁvﬁﬁ?nﬁﬁﬁﬁe way as for
Exanple Tc. 1 77 (IH s), 8.04

nmp
Tlig subtitly coBpiind Wi, prb})a,rethcﬁBW@Qg-h nlq:)hodib}@ﬁamalﬁka 8t glaynrh.

Ciphipn g, 35204 F s o e B phimine () £129 mamoD in
Et;.(2 nd.)Biseddda yMP @5 hi;Lf)nC 564b10%) 8d PACELBPhY), (3 mol %). The
4-{[(trifluoronethyl)sulfon

mixt@eavagibiegigd ep97 PQiferel2 lm@mﬂ}lmaédxnybm thieh pargtiontd between

B0 et gl oG, b by e Aoy & s iR RS Fith 0 and

tH¥REmBiRR Rt lnedllaptd wikd Wakhe wATORAEQRIEd BYPEHCBHHAEY to give the
W

crude product as a brown oil. The compound was purified by flash chromatography using

a gradient of 10-60% EtOAc in heptane, which gave the subtitle compound as a
colourless oil (0.55 g).

"H-NMR (CDCl3): & 8.56 (2H, s); 2.58 (3H, s); 0.27 (9H, s).
APCI-MS m/z: 223 [MH'].

c) _1-({[(45)-4-Methyl-2.5-dioxoimidazolidin-4-yl]methyl} sulfonvy1)-1.2.3.6-
tetrahydropyridin-4-vl trifluoromethanesulfonate

4-{[(Trifluoromethyl)sulfonyl]oxy}-1,2,3,6-tetrahydropyridinium chloride was reacted
with [(4S)-4-methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfonyl chloride (Example 1£)
in the same way as for Example 1c.

1HNMR (DMSO-ds) 6 10.77 (1H, s), 8.04 (1H, d), 6.10 (1H, t), 3.88 (2H, q), 3.36 - 3.58

(4H, m), 2.50 - 2.56 (2H, m), 1.32 (3H, s).
APCI-MS m/z: 422 [MH"].

d) 4-{[(Trifluoromethylsulfonyl]oxy}-1.2.3.6-tetrahydropyridinium chloride




t ol uene and nethanol to give a beige solid (88 % that
coul d be used without further purification. 1H NWR
W@ goeessd 9. 72 (2H, s), 6.22 (IH, s), 3.75 (ZpCT/8§2005/001092
3.30 (2H, t), 2.65 (2H, td). . APCI-M5 nmfz: 232 [ MH]
. ) tert-Butyl 4-{[(MI uororreg?ypsul fonvi | oxyl
- 3, 6-di hydropyridine- 1 2H)-car boxylate A solution of
i V-boc- pi peridin-4-one (10. 14 g, 50 mmol) in THF (80
L ded to ool ed _sol ution (-78 C). of 2M LDA
l‘ﬁ"ﬁﬁﬁ*]\gf@a(ggﬂﬁﬂf’m am‘faavl,forw}}xgw) -@Hadmnm%laerlﬁ%fi)w@xylate
i . _ Y _
(RPRS, V1 4RERN Wy 20niXed wlﬁ%%fgfsemﬁ hd 56&9%@%%%@?@1&% acid (15

m nutes, a solution of 1, - tr uor o-
ml)( Afterf 1 howrpthetrhikhirs wias evaplotated frahdrsad Hyoaraotroigc E@Qogation with

6 mol,, 1.1 ). 1n THF (.8 a d and the
ifcrnd el diu poEhab it e byt cclig 66 uitdrattens guther
s pa@fishioan was washed with water, the aqueous |ayer
1Washed with EtOAc (c2), organic phases conbined and
MaSRACBCLE) Sayiatey, APIPIH,W) M oH, g, 390 (ﬁH,Qpr,zﬁs (28, td).. ,
- —Dbrine; -dried-(sodium-sul-phate) - and-.-evaporated--the -- - - ~ .~ .
APEFIMS en/we23 2f[MHEEr ed t hrough neutral Al umina (200 g)
eluting with n-heptane foll owed by n-heptane/ Et CAc
9:1. After evaporation the 1H NVR showed some
el I bei-BliyN - @8 Akord ity PIES S MoxPUB 6 By &b lgdii(?(i-g@ﬁt-carboxvlate

was used w thout Turther purirticatl on. Yi € d,
10 AZQIEN of (Wbet-piparidip:4-dne (18yldtd) 68 insmol) @9 THFYOB 119 5Yas aditied to a

N 3 A . 2 . 3..64 (2H,
B S Syt vt o i o
oSBT Ao o b KOs g o L1
trifluoee-Hypheoy BV (trifllnocbmugtlyyl)sdl fonyl jmethanesulfonamide (20 g, 56 mmol, 1.1

eq.) in THF (80 mL) was added and the mixture was allowed to warm to room

15 temperature. The solution was washed with water, the aqueous layer washed with EtOAc -
(x2), organic phases combined and washed with saturated ammonium chloride solution,
brine, dried (sodium sulphate) and evaporated. The residue was filtered through neutral
Alumina (200 g) eluting with n-heptane followed by n-heptane/EtOAc 9:1. After
evaporation the "H-NMR showed some triflating agent still present but the crude product

20 was used without further purification. Yield (13.17 g, 79.5%). (Wustrow, D. J., Synthesis,
1991, 993-995).

'HNMR (CDCl) 6 5.77 (1H, s), 4.05 (2H, q), 3.64 (2H, t), 2.45 (2H, quintet), 1.48 (9H,
s).
GCMS-MS m/z: 274 [M-57].

25

Example 3

(55)-5-Methyl-5-({[4-{[2-(trifluoromethyD)pyrimidin-5-yl]lethynyl}-3.6-dihydropyridin-
1(2H)-y1]sulfonyl}methyl)imidazolidine-2.4-dione

30



U2H) *1sul fonyl } met hyl )i m dazori di ne-2, 4-di oneThe title
conpound was prepared in 48%yield from

wQ2qob00458210r onet hyl ) - 5- PCT/SE2005/001092
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[(trinmethylsilyl)ethynyl]pyrimdine by the sane met hod
as described for Exanple 2. Waite solid from 95% Et OH,
deconp. 240-245 0C. 1H NWR ( OJ 6) d 10.8 (IH, br
s), 916(2H s), 805(|H s), 642(|Hn) 3.88
é , (1H, d) 42 (1H, d), 32 (2H,

e fitle e%:powi V&aﬁdarqpag%i Mﬁ i gl)eld gm0y 2- @Bﬂwrﬁmeﬂwh)

tpatey s mlayrivatis by fesersrashoe desesadr Exara?h 2 White
scidZr¢m 9694 BOTO Rt bh.) 2W0-245 W.ne- 5- yI

1tri fl uor onet hanesul fonate (0.45 g, 1.5 mmol ) and dry
HINMRRDMSOAZ) § 10.8 (H) brvy B16TAE),| I0R(IFE SEW- 4221 HY ing)| 3.88 (2H,

The sol ution was purged with dry argon for 10 m nutes.

R S M et
I , 0. nmo an
A% 6%%“@5‘6&3%@&%1) were added.--The-vi-al-was sealed--— -~ ..

and heated in an alum num bl ock at 80 C. After
Stll‘l‘lng for 5 hours the volatiles vvere evapor at ed at
q a5- neth dethvnpdpynieddine 35-40 ¢/ 10

2 Zﬁlaﬁ%%;ﬂ I BRPalieses ﬁ?ﬁf%)gm(ls@%ﬁ?&”@o’e% 35 £:§ b and ary
tridenynasise (FDagh) wie Qﬁﬁé@@raﬁ?@i’&w-@ﬁp $ial.ITe@ sWiutibn was purged with dry
Et OAc/ hept ane ,fl 30)

argop £1; 10| ig wpfahyb?lyl(ae@tma% B4 paly BY0anmphly finely grepng Cul

O PRED Bafish et o b Ehi0sbag 2 Wbsg e freiditdnte yial was
sealez:an@ hbatpd/httdn albm2run biotk a8 M@t Afyér)stiyringiod 5 heuts-the volatiles
trifl uoromethanesul fonate Trif|lic anhydride

WeteVAPRI PP REEC OB B ERT T Wihs BTadychsublinics gt H{lt G? io glLﬂoér) The
b1t§c1£ {«j@id&é W25 L gé éﬂ ggcgé\&‘“@ @&? aid %&géﬂ’eﬁéc‘f‘%ﬁ GfiRh €idddt 5 to 10

at e nt
g) to dryness. Flash chromatography on silica w1th EtOAc/heptane (1:30) afforded

2—(triﬂuoromethy1)-5;[(trimethylsilyl)ethynyl]pyrimidine as a white solid (0.35 g, 95%),
m.p. 75.5-76.0 °C.

"HNMR (CDCl3) & 8.90 (2H, s) and 0.30 (9H, s).
APCI-MS nv/z: 245 [MH"].

b) 2-(Trifluoromethyl)pyrimidine-5-yl trifluoromethanesulfonate
Triflic anhydride (1.01 mL, 6.0 mmol) was added dropwise to a stirred mixture of

2-(t1iﬂuofomethy1)pyrimidin—5-ol (prepared according to US Patent 4,558,039) (0.82 g, 5.0
mmol), toluene (10 mL) and aqueous tripotassium phosphate (30% by weight, 10 mL) at
ice-bath temperature (Frantz et al., Organic Letters, 2002, 4(26), 4717-4718). When the
addition was complete the ice-bath was taken away and the solution was stirred at ambient
temperature for 30 minutes. The clear phases were separated and the organic layer was
washed with water, then brine. Drying of the organic phase over anhydrous sodium sulfate,

filtration and concentration by rotary evaporation at room temperature afforded
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mmol ), toluene (10 nL) and aqueous tri potassi um
phosphate (30% by wei ght, 10 nL) at ice-bath
wao esoppoasure (Frantz et al., Organic Letters, RODSE2005/001092
4(26), 4717-4718). \Wen the addition was conplete the
i ce-bath was taken away and t solution was stirred
at anbi ent tenperature for 3 i nutes. The cl ear

phases were separated and the organic | ayer was washed
hase

W t hen.brine. ing of the organic )
2o OB PRt e SengoPtas o (135
9ZWNABPLTRAYT 00 (pymlbglt)_ar y evaporation at room

t enperature

"aNMRAEURI(Y 8.5 ar @yet hyl ) - pyr i mi di ne-5-yl
trifluoronethanesulfonate as a colourless oil (1.38 g,
93% . B.p. 75-77 C (10 nbar). 1H NMR (CDO 3) d 8.90
(2H s). Exanple 4 r5"-5-Methyl -5-r(r4-r(2-nethyl
ryrimdin-5-yl )ethvnyl|-Emmpleddro yridin-ir2iJ r)-
yl]sul fonyl } met hyl )i m dazol i di ne-2, 4-di one r -Butyl

— A~ [-(-2~pet-hyl pyrim-di n-5-yl-)et-hynyl-}-3,-6-di-hydr epyri-din - — .- . .

(58)-5 NIty 5-{ [HelX3rhmetieyIpvainidire Stydtiwhy 1-3Td=Aibiy Brobl i naftd 7)-

zﬁﬁ; onpl etion qQf .the reaction the solvent Was

' IS0 s freeze dried. The

resi due was taken up in DMVF (1.5 nL) and the m xture
was cooled to 4 OC. iV-Ethyldiisopropylamne (2.2 eq.)
terfiebintyelott Hd-raetly bppramidinSey Lethyary 1153, bdileydir sy dat- N2 A cBhoxylate

di ) -4- hyl - 2, 5-di imd [1din-4-
A TR I s S e
evEPdrated dndithe mikiige WaX fiebL MRS, Thé FdsRihe Rk ta’!ign'ﬂlgg? ?rl\/e[ﬁ (ES mL)

and then stirred for 2 h at roomtenperature

ang the whitwieraswasled vap SEalVdithy ldfismomdanine (RS ep)iwdsia@ded and the
ound (0.022

o] reparatjve HPLC to give the title co

mlé(%{lrgﬁqg}g gtnﬁé ﬁqu%EI %@W%’)ﬂ,e aflg;ngg[(ztS)H}-n@} V;IIJ . B8dlokoihidazolidin-4-

[PiethaelAfdaytbhisad ' bq.} 1 H?ﬁ Tk
STSBE oA Gl ) e PP ) e
stiSe@flor (IPhinrat 4 °8. 43d thedhitir@t:for’2 K2t room temperature before the solvent
was evaporated. The product was purified by preparative HPLC to give the title compound
(0.022 g, 30%).
1

H NMR (DMSO-de); 10.75 (1H, s); 8.80 (2H, s); 8.02 (1H, s); 7.80 (1H, m); 7.32 (1H, d,
J=38.1Hz); 6.24 (1H, s); 3.81 (2H, d, J=3.2 Hz); 3.34 - 3.21 (2H, m); 3.30 (3H, s); 2.75
(2H, q J=20.8 Hz); 2.34 (2H, m); 1.29 (3H, s); 1.19 3H, t, /= 7.6 Hz).
APCI-MS m/z: 390 [MH"].

a) 2-Methyl-5-[(trimethylsilyDethynyllpyrimidine

5-Bromo-2-methyl-pyrimidine (prepared according to UK patent application GB 2 157
288) (0.2 g, 1.16 mmol), (trimethylsilyl)acetylene (164 L, 1.3 mmol), Cul (0.022 g, 0.116
mmol) and PdCly(PPh;), (0.082 g, 0.116 mmol) in Et;N (2 mL) and THF (2 mL) were
stirred at 80 °C for 4 h. After cooling, the solvents were removed under vacuum and the
residue chromatographed to give the subtitle compound (0.16 g, 50%).

APCI-MS m/z: 191 [MH].
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(2H, g, J 20.8 Hz); 2.34 (2H, m; 1.29 (3H, s); 1.19
(3H, t, J =7.6 Hz). APCI-M5 nfz: 390 [MH] . a )
WQ200B1094535- [ frt menyl si | vDet hvnyl ] pyri m di ne  PCT/SE2005/001092
5- Brono- 2- net hyl - pyri m di ne (prepared according to UK
patent application GB 2 157 22@) (0.2 g, 1.16 mmol),
(trinmethylsilyl)acetylene (164" nL, 1.3 mmol), Cul

(0.022 g, 0.116 nnnl) and PdC 2(PPh3)2 (0.082 g, 0.1
' | d F ) 2r e stlrred at

_alb%d_macuum and the resi due chrormt ographed to gi ve
nmpound (0.16 g, 50%. APCI-Ms mlz: 191

T? ﬁ/l—ﬁ- u% @E bugﬁg g, 0.01 mmol) and PdClz(PPh3)2 (0.003 g, 0.004 mmol) in DMF

(2nlf %eféeid&% DfecincS el RN B O B b mmory

angl tgq‘ Wm){[mu@maeﬂmﬁhﬂmyu&y@@% dihyBrdpYAd BRI A)-Barboxylate

(Eg%%ﬁzem %\f x4 ﬁgﬁﬂwét 3t yoqra teypRFetipsy Therredicien (ixt0RBwas stirred
~fog 8hut ‘862071&%) c ﬂ§1 t‘)?té h} ?ﬂﬂlﬁ% +le %Wched with IN HCI and extracted with

4-{[(trifluoromet

etheg (& x)li Theco dci Ty |

i g T B L o PR et hrco,
QB+ 7" fet l%é?éloetand eerporasiong:fiorded BPEwnAfiL @ihich was

PSSO, R MERRITE LD

extracted wt

ARGMBm/ze3@0 REEfEd wit h saturated aqueous NaHCO3

solution, brine and dried. Filtration and evaporation
afforded a brown oil, which was purified on HPLC to
give the subtitle conpounﬂkggmggg g, 45% . APCI-NMS

mz: 300 [ MH#] . Exanple
f4-1(2- Et hyl pyrlmd|n 5-vnet hvnvn- 3, 6- di hvdr opyri di n-i

yl l§u1foh&gmﬁ§ﬁ)%ﬁ&hﬁe&hvhmldazohdlne 2 4- dlone tnﬂuoroacetate

The title compound was made in the same way as described for Example 4. The 5-bromo-
2-ethy1—pyr1mld1ne starting material was prepared using the methodology of GB 2 157 288.
HNMR(DMSO -de); 10.75 (1H, s); 8.82 (2H, s); 8.05 (1H, s); 6.24 (1H, 5); 3.81 (2H, d, J

=3.2Hz); 3.34 - 3.21 (2H, m); 3.30 (3H, 5); 2.92 (2H, q, J= 17.8 Hz); 2.75 2H, q, J =
20.8 Hz); 2.34 (2H, m); 1.26 (3H, t, J= 12.8 Hz); 1.19 (1H, 5).
APCI-MS m/z: 404 [MH"].

Example 6

(58)-5-({[4-[(2-Methoxypyrimidin-5 ~ylethynyl]-3.6-dihydropyridin-1(2.H)-
Vl]sulfonvl}methvl)—S-methvlimidazolidine-2.4-dione




10

15

20

25

30

The title conpound was nade in the sanme way as
descri bed for Exanple 4. The 5-brono-

wWQ2@blg4532 yrim di ne starting nmaterial was prepeCESE2005/001092
usi ng the nethodol ogy of GB 2 157 288. 1H NWR
(DMSO-"6); 10.75 (IH, s) 8. SEQ(ZFI s); 8.05 (IH, s);
6.24 (IH s); 3.81 (2H, d, 3.2 Hz); 3.34 - 3.21
“(2H, m; 3.30 (3H, s); 2. 92 (2H, q, J =17.8 FE) 2 75

2H 1. 26 (3H
T&gﬁ ife ngpowdl‘@as(ﬂf??gf%% gfoy&p‘d(? %ﬁet szyvmdqle and (SS) 5-{[¢4-
O O B e e ek SRy dzalidpef-dione in
thegamg mamaﬁdcqtcmb)ed in Example 1. o
yl 1sul fonyl ) et hyl ) - 5- net hyl i m dazol i di ne- 2, 4-
d| oneThe title conmpound was prepared from

RTINSO SR, (58 b fopanongos an
SRR 950 35S 0000 ol S VB 20

2.34 QH,gh); 19973 H%H 04 IH s): 626(IH S):
gy S?H 9275(;}“ 1 (EH,ng, R Hz): 3.34 - 3.21
A%Eﬁ&%ﬁ{%“‘é. H s): 2.75 (2H q, J = 20.8 Hz):
234 (2H m): 1.19 (3H, t, J = 7.6 Hz). APCI-MS ni z:

406 [MH+] . Pharnmacol ogi cal Exanple |solated Enzyne
Assays MWP12 Reconbi nant human MW 12 catal ytic domain

may be expressed andjpurifi Td.a escri bed by Parkar

A A et al, (2000), m&@g‘@mﬁand

Purifi cation, 20, 152. The purified enzyne can be used
monitor inhibitors of activity as follows: MW 12

Isqlﬁﬁdm%im concentration) is incubated for 60
m nutes at roomtenperature with the synthetic
substrate

MMP12

Recombinant human MMP12 catalytic domain may be expressed and purified as described
by Parkar A.A. et al, (2000), Protein Expression and Purification, 20, 152. The purified

enzyme can be used to monitor inhibitors of activity as follows: MMP12 (50 ng/mi final

concentration) is incubated for 60 minutes at room temperature with the synthetic substrate
Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH, (10 uM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.3 containing 0.1M NaCl, 20mM CaCly, 0.020 mM ZnCl and
0.05% (w/v) “Brij 35” (trade mark) detergent) in the presence (10 concentrations) or

absence of inhibitors. Activity is determined by measuring the fluorescence at Aex 320 nm

and Aem 405 nm. Percent inhibition is calculated as follows:

% Inhibition is equal to the [Fluorescenceplus inhibitor - Fluorescencebackground] divided by

the [Fluorescenceiyys inhibitor - Fluorescencebackgmund].

MMP8
Purified pro-MMPS8 is purchased from Calbiochem. The enzyme (at 10 pg/ml) is activated
by p-amino-phenyl-mercuric acetate (APMA) at 1 mM for 2.5 h, 35 °C. The activated
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Mca-Pro-Cha-dy-Nva-Hi s-Ala-Dra-NH 2 (10 mM in assay

buffer (0. IM"Tris-HCO" (trade mark) buffer, pH 7.3
w@ovbad4ssng 0. 1M NaCl, 20vM Cad 2, 0.020 mM ZnELT/sEa$05/001092

0.05% (w'v) "Brij 35" (trade mark) detergent) in the

presence (10 concentrations) absence of inhibitors.

Activity is determ ned by mségurl ng the fluorescence

at |ex 320 nm and | em 405 nm Percent inhibition is

cal cul a sfollows % | nhi bi.tion e
enmna eare‘te RiAdp PIOTHAT BP{bgors. s tetiia e gt b S final
co%& mxiﬁclﬁﬁat%g' R VOSRLERS At B3 P (SRR With 108 §§1ﬁﬁé’t€c substrate
gro MVP8 Purified pro-MVW8 i's purchased

Mf:éi BrB- @ﬁé@@@t&%ﬂmlsmﬁ ISREZNEE ({25 1 D) #ls MX)bufﬁ:r lM\/‘altﬂ%dHCl”

by p-am no- phenyl -nercuric acetate (AP mM f or

(trdddmisk) Daffer, grtnes a6hthiniigc0l ENZYAE] eambewszed 04® mM ZnCl and
monitor inhibitors of activity as foll ows; MWS

0.0 e/ Di“RBal 38 ofteada maask) drigresn) indhe prasenser(d9 C@f&?eﬁﬁrmﬁn&or

ab nacggrf Gﬁl}@%{%k%%g ﬁ%&g{e%mn%ﬁgg %kl%‘ ‘?ﬁgé glhg*e/’?cence. athex320nm

andSeay405uirh e Percont ibhibifionds &iltvlated naftdlowar k) buffer, pH
7.5 containing 0.1M Nadl, 30rM Cad 2, 0.040 nMZnCl
%dnkiblliod59equal to the Ehupreﬁcﬁdhcéﬂlysagﬁblmf EWOE@ﬁ@Ingakﬁounﬁ] divided by
the presence (10 concentrations) or absence of

thé h@ﬂe&&h&em,ﬁgt"l,h\/gngy- Flgoftetente,per,hyl. measuring the
uorescence at lex 320 nmand | eém 405 nm Percent

|nh| bition is calculated as follows: % Inhibition is
equal to the [Fluorescencep/ inhibitor - uorescence c
M@&B2< ] divided by the [Fluorescence”™-" inhibitor-

REHDEIE RSN MM A8 BeRafOl AP prdswihdYBPpurified b

catal ytic domain was expressed and then purified by
chelatd etlemo chrommtegraphydolgwed hy hy dokemetd afiynityyapluramat e

Ch?(f)rf.’léltr(; :grt OJl"He enzyme can be used to monitor inhibitors of activity as follows:

MMP9 (5 ng/ml final concentration) is incubated for 30 minutes at RT with the synthetic
substrate Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NHj (5 pM) in assay buffer (0.1M “Tris-
HCI” (trade mark) buffer, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl
and 0.05% (w/v) “Brij 35” (trade mark) detergent) in the presence (10 concentrations) or
absence of inhibitors. Activity is determined by measuring the fluorescence at Aex 320 nm

and Aem 405 nm. Percent inhibition is calculated as follows:

% Inhibition is equal to the [Fluorescence,y,s inkibitor - FlUOTESCENCEqckoround] divided by
q D hibitor groun

the [Fluorescenceinys inhibitor - FIUOTESCENCEha ckeround]-

MMP14

Recombinant human MMP14 catalytic domain may be expressed and purified as described
by Parkar A.A. et al, (2000), Protein Expression and Purification, 20, 152. The purified
enzyme can be used to monitor inhibitors of activity as follows: MMP14 (10 ng/ml final
concentration) is incubated for 60 minutes at room temperature with the synthetic substrate
Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NHj (10 pM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.5 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl and



chr omat ogr aphy. The enzyme can be used to nonitor

inhibitors of activity as follows: MW9 (5 ng/m final
w@oveessat i on) i s incubated for 30 m nutes atPEIUSEA0DF001092

the synthetic substrate

Mca- Pro- Cha- d y- Nva- Hi s- Al a- -NH2 (5 mM in assay

buffer (0.1M"Tris- HO" (tra mar k) buffer, pH 7.3

contai ning 0.1M NaCl, 20rM Cad 2, 0.020 niM ZnCI and

5% 1j,35" (trade nmar deterg in the
03? ]%/%035 H%%%ﬂl?%é AefrEgengn sqireeacer SonarretioRy or
aﬁ%ﬁéevéftlﬂhlbﬁoﬂe%%ﬁmt‘j‘ ool hBGutilg tHe HRIERERRGE Nex 320 nm

lex 320 nm and I'em 405 nm Percent Tnhibition is
aruhlam #aF soh. dsrdeot inbistionts icaleilatad asollewe Gbidnhibition ieequal to the
]{FI uorescencep/ Minhibitor ~ divided by the
[Hlwdressenetpan amibiot NHDGIesGNCe L igpmpalclvided by gieQFTuoreonencs ;s

Reconbi nant human MVP 14 catal ytic donain may be

inBbise Soedeatcepliiil g8 as described by Parkar A A et
al, (2000), Protein Expression and Purification, 20,

- —152.-The. puri fi-ed--enzyne canh-be--used to--noni-tor--
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AP Ratts St bt SR pedtitprokiags A, wing

eXR&Fed délr o WIVIIP it BescHbed, et 1h§ta§ééb§§r Ca@aham Knight ef al.,
Mca- Pr o- Nva H s- Al a- Dpa NH 2 (10 mM in assay
(15387 BEBE GoENPINE A0 (11 ade mar k) bulfor, pH 7.8

containing 0.1 M Nad , 20rM Cad 2, 0.020 m\/IZnCI

and0. 05% (w v) "Brij 35" (trade mark) detergent) in
MMe19r esence (5 concentrations) or absence of

i nhi bi tors. Act|V|ty | det er mi ned, by neasuring t

Reqamaftipant Seman MMP4R catalytic domam paybe gepraseed w&wﬁed as described
b}9 PB‘I{Pﬁ %x'é@trkﬁ cez? [(gfdoz Lﬂr@feﬁ{jE egsﬂ# WSPUI%’CLE@ Bpl1is9N ThE p ified

equa rescenc |tor - orescence
erhiywriechad bbystcte théilitoo irsbiture ef aotivitylas fioltoors: MMP19 (40 ng/ml final

AR RSN B A 35 b SR AHETR o o
L?‘ﬁgﬁ%ﬁ%g%%@?x@'&ﬁgg? wglﬂtass&ér%gﬁf,%r fd 1ﬁe%nsf}?él” (trade mark)

buffer, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl and 0.05% (w/v)
“Brij 35” (trade mark) detergent) in the presence (5 concentrations) or absence of

inhibitors. Activity is determined by measuring the fluorescence at Aex 320 nm and Aem

405 nm. Percent inhibition is calculated as follows: % Inhibition is equal to the

[Fluorescencepys inhibitor - Fluorescencepaciground] divided by the [Fluorescenceyinys

inhibitor - Fluorescencepackground)-

Protein Binding

Plasma protein binding was determined by ultrafiltration in an automated 96 well format
assay. On each test occasion the plasma protein binding of a reference compound
(budesonide) was monitored in parallel.

Test compounds (10 mM dissolved in DMSO) were added to plasma to a final

concentration of 10 uM and equilibrated at room temperature for 10 minutes. 350 pL of
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(1992) FEBS Lett, 296(3), 263-266. MW19 Reconbi nant
human MVP19 catal ytic domain may be expressed and

w@eosi4se2 as descri bed by Parkar A A et al, (PO0S§2005/001092

Protein Expression and Purification, 20: 152. The
purified enzyme can be used tg nonitor inhibitors of
activity as follows: MW19 (40" ng/m fina
concentration) is incubated for 120 m nutes at 35 0C

with the synthetic substrate Ma-Pro-
e S A0 AT, AR LR ATIO Eolg. Mirrogoe3$ (kP eutof,
MiflipbM). Tid Witrhihratibh pRECwIBERYE] 830008 £4r F0 minutes at room
comtarning 0.1 Mad + 20mM Cad 2° 0. 020 mM znd and
tepeBRErEwA YT CoBtrifig@ivh, (hercadesntmatit) offtse epgenuidsiin thehwbtained

5 ti b f 0Ri bit .
R ey (8 WG ety ARG He WP D0r eslegdcapoint
calibrdtRn cRAR 4 BRfated b 4R IADENtFEI0E B thel JMYirRil Eftbiﬁéld %ﬁsma.
calculated as follows: % Inhibition is equal to the

[ Fl uorescence” inhibitor - Fluorescence cr q d |

T R Bt B S e A bl syt et~

adit/ateeoritrile Astinobilavpisasele ke Rieretoywasiidriealsidg 4 @iplequadfopole mass
an automated 96 well format assay. On each test

snsEtEaPiSh ARIA00 e B0 Erh Aphed Ripsypens ek lseirospray

inf@pReuUNnd (budesoni de) was nonitored in parallel. Test

conmpounds (10 nM di ssolved in DMSO were added to

plasma to a final: concentration of 10 nmM and

eq[ui | i brﬁt ed at oo enperature for 10 m nutes. 350
;qtoeal.for Detexmination ob SOIWMIEY  od to an ultrafiltration

pl ate, Mcrocon-96 (1CkDa cutoff, MIlipore). The

ultrafiltration plate was centrifuged at 3000G for 70

The solutalityaaf tesh oompeunsle im 0.4 Mephosphate buoffet, pHf Uidavasotetertied as

f oncentration of the conpounds in the obtained plasma

WAt &r (the unbound fraction) was determ ned by

LC- M5/ M5 using a 3-point

The test compound (1 mg) was weighed into a 2 mL glass vial with a screw cap and

0.1M phosphate buffer pH 7.4. (1.00 mL) was added. The sample vial was then sonicated
for about 10 minutes and then placed on a shake board overnight at 20 °C. The contents of
the sample vial were then filtered through a Millipore Millex-LH 0.45 pm filter into a new
2 mL glass vial to give a clear solution. The clear solution (40 puL) was transferred to a new

2 mL glass vial and diluted with 0.1M phosphate buffer, pH 7.4 (960 uL).

A standard calibration curve for each particular test compound was established using
solutions of known concentration. These solutions of known concentration were normally
chosen to have concentrations of ~10 pg/mL and ~50 pg/mL. They were prepared by
dissolving a known weight of the compound in 99.5 % ethanol (500 pL) and then
sonicating for one minute if necessary. If the compound was still not completely dissolved,
DMSO (500 pL) was added and the mixture sonicated for an additional one minute. The
resulting solution was then diluted to the appropriate volume with a mixture of
acetonitrile/100 mM ammonium acetate pH 5.5 20-50/80-50. If necessary, a further, more

dilute, standard solution was prepared by dilution.
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5 calibration curve and conpared to the concentration

in the original spiked plasnma. The anal yses we e
w@edoboo4sezl usi ng a gradi ent chromat ographi ¢ syRBCESRE2003/601092

acetic acid/acetonitrile as nobile phases. The

detecti on was done using a triple quadropol e nass

spectroneter, API 3000 or API&%OO, from Applied

Bi osystens, with an el ectrospray o interface. Protocol

for Determ nation of Solubility The solubility of test

conmpounds in 0.1M phosphate buffer, pH 7.4, was
TREL 8QoRSions £ dtBrd sOIRidnS Sfer IFRAHAYsdd bl MBI.CWéigh UV-
wel ghed 1nto a 2 nL glass vial with a screw cap and
defectivh phing pieafoll otyirfef perampaterd and thelsobubihty)ofhastestdgawourhim 0.1M

sanpl e vi.al t.hen soni cated for about 10 m nutes
Phaﬁ@})ﬁ*é'fff%wgg@“sw PIRRE  boar d overni ght at 20 OC.

The contents of O the sanple vial were then filtered
through a MIlipore MIlex-LH 0.45 nmfilter into a
HPlelireguipmeyt:as IR 1Q0/HRI0§Pve a cl ear sol ution. The

R Ja and R R A R I T

CAudn(t96Perdtuye: BT st andard cal i bration curve for each
particul ar test conpound was established using s
Flgwiratei ons of K@k &oncentration. These sol utions of
ncent rati.qn & normal |y chosen to have
Méglﬁ%%at%gati onsAElofa -f%ﬁﬁrrg/m and -50 ng/nL. They were
prepared by diBsd00imy sarkomiwm avefatgpH 65 t he conmpound

in 99.5 % et hapal ) and then sonicating for one
Isqgrafit BiPt necégéa%(&?&g?' he conpound was still not

UVQEREke! Y di s8alethroDMBRKF00 ) was added and the
m xture sonicated for an additional one mnute. The 0

Injestion volmmesol RUwWa was then diluted to the appropriate
vol u W, t h i xt.ure of acetonit &kt el nmM anmoni um

Clggglag%gap&,l_f %a.%%{%%{hggls 8. |oﬂﬁ%§)§s°§%‘%§$ a further,
nmor e

Protocol for Determination of Log D

Log D values at pH 7.4 were determ{hed using a shake flask method. An appropriate small
amount of the test compound was placed in a 2 mL glass vial with a screw cap at room
temperature and 600 pL of 1-octanol (saturated with 10 mM phosphate buffer pH 7.4) was
added. The vial was then sonicated for one minute so as to dissolve the compound
completely. Then 600 pL of 10 mM phosphate buffer pH 7.4 (saturated with 1-octanol)
was added and the vial was shaken for 4 minutes to mix the two phases. The two phases
were then separated by centrifugation of the sample at 1000g for 10 minutes at room
temperature. Finally, the separated aqueous and organic phases were analysed in duplicate

by HPLC using the following conditions:

Injector: Spark Holland, Endurance

Pump: HP1050

Detector: Kratos, Spectroflow 783

Column: YMC Pro C18, 5 um, 50x4mm, Part no. AS125050504QT

Column temperature: RT



dilute, standard sol ution was prepared by
di l ution. Test conpound sol uti ons and standard
w@ 000438 were then anal ysed by HPLC w t h UVIRCESEI0051001092
using the follow ng paraneters and the solubility of
the test conpound in 0.1M phgsphate buffer was thereby
det er m ned: HPLC- equi pnent : 1100/ HP1050 Col um:
HyPURI TY Advanced, 5 mii, 125 x 3mm Col umm
tenperature: RT Flow rate: 1 nL/mn Mbile phase: A =
Flgwaetshi tril e B @LBH nM anmoni um acetate pH 5.5
LC ratip— 20r.50/ 80-50 UV detector: 254 nm
M%gg%ﬁ%% nm Ijsr%j ed?{et?gﬁﬁ{%l ume: 20 nL Chr onat ogr aphi c
dat a handl i ng ByxSenM fafin&ASic¥thr ome Pr ot ocol for
Det er mi nati on @f_]b(a Log D val ue 7.4 were
det erm ned usi‘'ng PHER 4F& 158 appropriat e

s smal | amount  gf) 2dgs5 VeshmeRiRPAtREtvas placed in a 2 nl
glass vial with a screw cap at room tenperature and

Ged@Eonl of 1- odt@hwin ( satABauredCwrtA/DLO S phosphat e

e QUEf@r- pH-7-.-4) - was.. added, The.yi al - was-then-sonicated ~—-- . .. ..
for one m nut es R toAgPs cﬁ‘/yeort‘?@?cc}hg und

conpl etely. Thego 800 nl 0B &/ M\hwsphave buffer pH
7.4 (saturated with 1-oct anolng/ was added and the vial

was shaken for7-@ mihut e A/Borfie e} wé/Phases. The
10 U{/V&%té%tb?.ses vverfsétﬁn separated by centrifugation of

the sanpl e at for 10 m nutes at room
Injeetiperaluttee. FONEL bfundileedsepasatphdsaandedOub ofbd times
O gan G NS e N B0l Crohaid phass. ©
Injection cycle time: 11 min
Centrifuge: Hettich, Universal 30RF
15 Vortex: Scientific Industries, Vortex-2 genie

Chromatographic data handling system: ~ ATLAS/Xchrome

The log D pu7.4 value was automatically calculated (see equation below) by an Excel sheet
after manual typing of compound peak area responses which were reported from the
20 ATLAS chromatographic data handling system.

Calculation of log Dy 7.4 by equation:

4 )

[Analyte]or, Areayg x Dilution factore,
25 Log D = = log
[Analyte]sq Vinj (01g)
Area,q x Dilution factor,g x———

Vinj (a_q)

30
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by HPLC using the follow ng conditions: Injector:

Spar k Hol | and, Endurance Punp: HP1050 Detector:
we@bosis3Spect rof | ow 783 Col unm: YMC Pro C18, BCTRE2005/001092

50x4mm Part no. AS12S050504Qr, Col umm tenperat ure:

RTFlow rate: 1 niL/mn Mbile ase: A = acetonitrile B

=25 mMMformc acid C = 100 anmoni um acetate pH 5.5

D = 0.05 % amoni um acetate Gradient: 0.00 min A/B or

r Al /95 5. in A B~or A/ C of. AT TOO 0 7.Q0
The Forfing ok o AR BafSEeP ISVl SAOB b e oemRguindy of the
pRis&ft ibdéntieh @hd RiriseRodd BBMpAIRBITFR WOlogp476R mL of
undi | ut ed aqueous phase and 5 nL of 10 tines dil uted
(with nmethanol) organic phase Injection cycle tinme: 11
mn Centrifuge: Hettich, Uniyersal 30RP Vortex:
Scientific Industries, Vortex® egeni e Chr omat ogr aphi c
data handling system ATLAS/ Xchrome The log D PH7. 4
value-was autonatically calculated (see equatiao

Solubility | Protel
bel ow) by an [Big@bizShefthes | nvves | nvvp1s | mvivaprs | o | Protein

.Compound_ .. _ | .. | | . 4. . .| ..pH74 | bindins -
1Ceq (M) | TCo0 (M) | TCop ) | 1Co ) | TG Gat) | e
(uM) (% free)
Example 5 9 9 1,140 | >10,000 | >10,000 91 47
Example 3 6 5 547 >10,000 | 7,900 118 33
Example 1 6 5 2,530 | >10,000 | >10,000 396 18
WO 02/074767, page 120
(55)-5-({[4-[(4-
chlorophenyl)ethynyl]-
3,6-dihydropyridin- 2 9 180 4,300 3,980 49 1.75
1(2H)-ylJsulfony1}- '

methyl)-5-methyl-

imidazolidine-2,4-dione

WO 02/074767, page 120
(55)-5-methyl-5-({[4-[(4-
methylphenyl)ethynyl]-
3,6-dihydropyridin-
1(2H)-y1]sulfonyl}-
methyl)imidazolidine-
2,4-dione

3 34 384 4,430 1,970 72 2.25




10

15

20

after manual typing of conpound peak area responses

whi ch were reported fromthe ATLAS chronmat ographic
walaioa/obzszdl i ng system Cal cul ati on of | og DPH7PdI/8E2005/001092

equation: The follow ng table shows data for a

representative selection of t conpounds of the

present invention and for selected conpounds from WO

02 1QTi'Al'67. TableCL A1 MS 1. A compound of

formula (1) or a pharnmaceutically acceptable salt

t hereof wherein R represegtg LAMS 2 al kyl,

cycl opropyl, OCH3, SCH3 or OCF3; said al kyl or

cycl opropyl group being optionally further substituted

by ,one or fluoro atgons; and 2 R represents O to
Ly o Otopmpladiy arbBheschically spentiiia slidhercef n R
represents C to 2 al kyl or cyclopropyl; said al kyl or
cycl opropyl group being optionally further substituted
by one or re fjuoro atons. 3. A conpound according
to claim 2, el Rrepresents d to 2 alkyl

represents CF3. 5. A
wherein R represents cycl opyl . 2 6.

ungyaccor di ng

—

o)

represents nethyl or ethyl:
to Caimé6, mhereiQDR represent%?methyl
0]

wherein

1
R represents Cl to 2 alkyl, cyclopropyl, OCHsz, SCH;3 or OCF3; said alkyl or cyclopropyl

group being optionally further substituted by one or more fluoro atoms; and

R2 represents C1 to 3 alkyl.

2. A compound according to claim 1, wherein R1 represents C1 to 2 alkyl or cyclopropyl;

said alkyl or cyclopropyl group being optionally further substituted by one or more fluoro

atoms.

3. A compound according to claim 2, wherein R1 represents C1 to 2 alkyl optionally

further substituted by one or more fluoro atoms.

4. A compound according to Claim 3, wherein R1 represents CF3.

5. A compound according to Claim 2, wherein R1 represents cyclopropyl.



8. A compound according to claim1 which is selected
fromthe group consisting of:

W@ 285084564 [ 4- [ (2- cycl opropyl pyri m dm 5-yl) et hyPgT/SEB0$5001092
di hydropyridin-1(2 )- _ _
yl]sulfonyl}nethyl)-5-nethy|i%}dazolidlne-2,4-d|one;
(56)-5-nmethyl -5-({[4-{[2-(nethyl thio)pyrimdin-5-yl]et
hynyl } - 3, 6-di hydropyridin-1(2 )-
yl]sul fonyl } met hyl )i m dazol i di ne-2, 4- di one;

(S"- S net hyl - S—d“ IP-AifIuoronethpryrin1d|n-S-yyethyn
yII-SA dlhydr ridinl(

W qosponpe 99‘} g o Bllil}fﬁ)mf@llalmlﬁ lgo 3, thneurﬂé represents methyl or
&@F) 5-met hyl -5-({[4-[ (2-nmet hyl pyri m di n-5-yl ) et hynyl]

6-di hydropyridin-1(2 )-
yl ] sul fonyl } net hyl )i m dazol i di ne- 2, 4-di one; .
(55)-5-({[4-[(2-ethyl pyrim din-5- Xl)ethynyl] 3, 6-di hyd

5 7r oAyconttionnd @&ofding to Claim 6, wherein R™ represents methyl.

yl]sul fonyl } net hyl ) - 5- nethylln1dazolld|ne 2, 4 di one;

£55)-5-({[4~F (2- met-hoxypyri-m-di p-5- yl)ethynyl] 23y 6-di R

8y dAcgeyrriodin a¢aopdibfy to claim 1 which is selected from the group consisting of:

e e R S e
y]?ﬁﬂfbﬁ?l%nfeﬂfyl}-%d@lﬁﬁﬁfﬁﬁ@idlﬁﬁleoi ARigRmpound of formul a
defined inclaim1 or a pharfaceutically

(%‘ééﬁ@thﬁl e (HAt \‘t[zt(ﬂleﬂ?é’bhlox)wrmdmﬁwﬂﬁ@efayl}a3,6-dﬂ@wopgndm-1(2H)
@Juflgngg Lﬂ’?bgl}l?n&g&?({ﬂ%lb% IIQ (H2 1 wherein Ris as

represents a | eaving
(Sgbdupethy\h-i-h{[a {qmﬁmmbr@éﬂéﬁwmhhlanﬁ5nyl]):th§ﬁy1}fss @aihfydmp idin-
&25 B& wher el n i.s as. derined in fornul
1 efiotiuon) metbEhri el gimer2sh-isms: ( %)
(55)-5-methyl-5-({[4-[(2-methylpyrimidin-5 -yDethynyl]-3,6-dihydropyridin-1(2H)-
15 yl]sulfonyl}methyl)imidazolidine-2,4-dione;
(58)-5-({[4-[(2-ethylpyrimidin-5-yl)ethynyl]-3,6-dihydropyridin-1(2.H)-
yl]sulfonyl}methyl)-5-methylimidazolidine-2,4-dione;
(58)-5-({[4-[(2-methoxypyrimidin-5-yl)ethynyl]-3,6-dihydropyridin-1 (2H)-
yl]sulfonyl}methyl)-5-methylimidazolidine-2,4-dione;

._.

20  and pharmaceutically acceptable salts thereof.

9. A process for the preparation of a compound of formula (I) as defined in claim 1 or a
pharmaceutically acceptable salt thereof which comprises:
a) reaction of a compound of formula (II)

25



(X) 2 3 wherein Ris as defined in formula (1), Ris H
or a suitable protecting group and X is a |l eaving
w@e@aposssrh as halide or triflate; with an acepgi/eEmoes/001092
conmpound of formula (I X) wherein Ris as defined in
formula (1); or c) reaction o§ a conpound of fornmula
(XI)(XI') 2 3 wherein Rrepresents Hor trinethylsilyl,
Ris as defined in fornmula (1) and R represents H or a
sui tabbe protectin grou?; w tth an aryl halide or
whesein Bt és astdefigedhin Brpwie)(D(@ud )L whenessnts Rlepving grolgsk mithc
in forn¥la (1) ang X represents halide or triflate;
cofpewd ot doramyly (b dpreasalidhereed ni ng a phar maceutical |y
acceptable salt thereof. 10. A pharnmaceutica
conposition conprising a conpound of formula (1) or a
phar maceutically arceptakl e salt thereof as clained in
any one of clains 1 tg~8 ih association with a
pharmaceutically acceptabl § adj uvant, diluent or
carrier. 11. A proces preparation of a
- phar nmaceut-i-cal -conposi tion-asXxeatned. in-claimil0.. . - ...
whi ch conprises m xing a conmpoun mula (1) or a
pharmaceutical ly acceptabI?” alt thereofi as defined in
any one of clains 1 to 8 wilth a ph ically
acceptabl e adjuvant, diluent or carrier. 12. A
5 conmpound of forrmula (1) or a pharmaceutically
acceptable salt thereof as clainmed in any one of
whtrein® ik 2 definddin fuGeulh (D)idier apy. 13. Use of a conpound
of formula (1) or a pharmaceutically acceptable salt
b)t heaewh cfa colmponrd of foranis @He of clains 1 to 8 in the
manuf acture of a medi canent for use in the

. n2. . . .
10 wherein R is as defined in formula (I), R3 is H or a suitable protecting group and X is a

leaving group such as halide or triflate; with an acetylenic compound of formula Ix)

N .
15 wherein R’ is as defined in formula (I); or

¢) reaction of a compound of formula (XI)
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treatment of an obstructive airways disease. s 14. Use
according to claim 13, wherein the obstructive

W@R0vwayss3zi sease i s asthma or chroni ¢ obstruct PESE2005/001092

pul monary di sease. 15. A nethod of treating a disease
or condition mediated by MW12 and/or MWP9 o which
conprises admnistering to a patient a therapeutically
ef fective amount of a compound of forrmula (I) or a
pharmaceutically acceptable salt thereof as clainmed in
any one of claims 1 to 8. 16. A ppthod of treating an
obstructive ai rways di seas ' conpri ses

adm nistering s to a patiemnt

effecti ve anount of of la (1) or a
phar naceutical |y acdkpt & thereof as clained in
any one of cl ai : H {

y R'E// .

(X1)

wherein R represents H or trimethylsilyl, R2 is as defined in formula (I) and R3 represents

H or a suitable protecting group; with an aryl halide or triflate of formula (VI)

(Vi)

wherein R1 is as defined in formula (I) and X represents halide or triflate;

and optionally thereafter forming a pharmaceutically acceptable salt thereof.

10. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 8 in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

11. A process for the preparation of a pharmaceutical composition as claimed in claim 10
which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt
thereof as defined in any one of claims 1 to 8 with a pharmaceutically acceptable adjuvant,

diluent or carrier.

12. A compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed

in any one of claims 1 to 8 for use in therapy.
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13. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1 to 8§ in the manufacture of a medicament for use in the

treatment of an obstructive airways disease.

-14.- ~Use-according to claim 13, wherein the obstructive airways-disease is-asthma or

chronic obstructive pulmonary disease.

15. A method of treating a disease or condition mediated by MMP12 and/or MMP9
which comprises administering to a patient a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed in any

one of claims 1 to 8.

16. 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 thereof as claimed in any one of claims 1 to 8.



