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COVPOUNDS The present invention relates to novel

hydant oi n derivatives, processes for their
wonrepans3s on, pharnmaceutical conpositions cont aCWISEZ05/001093

them and their use in therapy. Metall oproteinases are

a superfanmily of proteinases {enzynes) whose nunbers

in recent years have increased dramatically. Based on

structural and functional considerations these enzynes

have classified into fam lies and subfam lies as
CQ&%‘?‘B‘%@& in NNM Hooper (1994) FEBS Letters 354:1-6.

Exanpl es of netall oprotei nases include the matrix

) 0 i

Bt Rl B N o B A GRS e
prsparathe], phamsaceiidab pompmlhtmns lehvEtialning thetr dnidytbéinugevPiidrapy.

nmet al | oel astase (MW12), enanelysin (MW19), the

MI- MVPs (MWP14, MWP1l5, MWP1l6, MWPLl7); the reprolysin

Mefalld h¥ed Bre subBCarhafof yro\!@"l'lé%@s [ AGY HES SWHIIE numbers in recent
secretases and sheddases such as F converting

yearszhave snqredSed/d@naatigalindBysed oh @trastuml iand fumetibyal whhsgderations these |

crg e iusired Srasned i SRS fid SRPRRET B ki asp My fooper
(mgagrmm a5fers BH4: 196) @iﬁﬁélb%ﬁﬁ&%ﬁrbfé&a@éﬁﬁﬂlﬁdé £ thftrix
t he angi ot ensin converting enzyne fam

mm@tlgpnotqmas@s;ﬂ\ﬁwéé supheas [Heq godhpernases @@MP&pMM%&tNMﬂé) the

t hor
=B TP D el B8P he D TPRLPL AR NP ), matiyin
(Nmelxpeb afstEINGeladtne VNIP m;; éramelysth (MBIH1OR tnemdMMPm QVIMP14

during nmenstruation. This is based on the ability of
MM 3B EMIE 6
YR aibe §eﬁr%1y§1p@a@gargalwlg é’ﬁ MG éémgy which includes

drtossed WRT Shedda %H&h &p P%ﬁ@e&l&ﬁg &P}Wﬁb MPTACE); th

| rronsee?:';é?n. %Lt > l'op F Ot ell\Inases are g ieved to ): the

asteeir fapolyt which iinclmdeeenpymesesmhrag prcmpllsmrmwamng pfoteinase (PCP);
bl Oel%‘gpggl oprg&nragc?snstucl? Ssl gggrrreec%gsteotrhse enaotﬁginagor}vgr%%renzyme

family and the angiotensin converting enzyme family.

Metalloproteinases are believed to be important in a plethora of physiological disease
processes that involve tissue remodelling such as embryonic development, bone formation
and uterine remodelling during menstruation. This is based on the ability of the
metalloproteinases to cleave a broad range of matrix substrates such as collagen,
proteoglycan and fibronectin. Metalloproteinases are also believed to be important in the
processing, or secretion, of biological important cell mediators, such as tumour necrosis
factor (TNF); and the post translational proteolysis processing, or shedding, of biologically
important membrane proteins, such as the low affinity IgE receptor CD23 (for a more

complete list see N. M. Hooper et al., (1997) Biochem. J. 321:265-279).

Metalloproteinases have been associated with many 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
worodsroass33 pr ot ei ns, such as the low affinity | 8EI/SE2005/001093

receptor CD23 (for a nore conplete list see N M

Hooper et al., (1997) Biochem J . 321:265-279).

Met al | opr ot ei nases have been associated with nmany

di seases or conditions. Inhibition of the activity of

gasine-irgestimal #adtedspbdisipy Rilamneses boal wekdse hdcahtiReaikis bnd
i n these diseases or conditions, for exanple: vari ous

gaptiitich Andanangticnef the sldn (especiplbepsosissig, rereras, dermatitis); in tumour

T e L e
extrhmjhﬁrﬁm{mmtmﬁasmaieoimlﬁms (rElScﬂ%Crbs’drﬂ)thd diédasd¥ativisy/osteoporosis
| cerative colitis and gastrit]s),

di
an? Pg%lrﬁ%\?fi%g e&élﬁﬁéessq@ficr?l%t@éw&ahmaynt@gg}pgm@; fhe enhanced
coﬁ&ffe%'l@moﬁl&hggﬁésl)bﬁeed Jlnfh &1 pen rcﬁ)ﬁﬁ%ﬁgls as¥ (st d:ata%éhngblmls)

in di sease assocl ate egra
cotnigel Wrembios ulagkaionrmdthe skirg lpoht-cap}:rai&t: e@oaditibiis (sush ad ddlonic

ne r. sor di s ost eppor osi.s and
an 8009 Rt o i vt ol BB S npt Premasland
peAPIEHANRPRN Sy stéhls (A0 AeHi RO S985); NEARAGEP & &?ease extracellular
associated with di abetes, periodontal disease (such

magiikgrmedelling obserad it canfiovrsstilan discases sichtais mcsteufosns laad
t- i t h
eI RART aPREL Shintf ERT b Shaliitig pfefay ischerngrorD).

di seases of the central and peripheral nervous systens
(such as nultiple sclerosis); Al zheinmer's disease;

MMP{L 2 crleq kngvay astaecrpphage slogtape origetsbeslasiase, Was initially cloned in the
m a?%]gl, ertg{é @9§ %ﬁlf‘al %P%?blﬁéi?éll%ﬁleﬁﬁsjfy ngjg‘ gg4] and in man by

thetﬂanterg]romp inel 9}961 mw 13:@1*6%@119 eheYsed M/Ebtﬁfated&ha‘é@ophages and
h Hﬁ? as_nm %ﬁﬂela e or netall oel ast ase,

ag PReR;ShPYVY t OB TOH2TYR &a50PBAges frem smolers [[&hmo et al,
19913) %ﬁlﬁhl &'Bi @1 L ABECfithis{r) s PALES n

bil sarrel ap l‘}n 1sf;gef883 yﬁggweﬁ gerenpg l]lrsllﬁm
athelsqsclesmedeswnsa[bfatsnmoe@ eﬂtdpl%h&geg Pahd béxk 196% nAsﬂrtmw model
Of{:@% < eé:er eot ed lér?rgo%lnylggl al macrtto ha%esf from sr{loker S
h 3 é’t nac[ g with cigarette smoke for six months, two cigarettes

a day six days a week. Wild-type mice developed pulmonary 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 ez al (1989)
J. Biol. Chem. 264 (29): 17213-17221; published erratum in J. Biol. Chem. (1990) 265
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1993, Journal of Biological Chem stry, 268: 23824] as

well as in foamcells in atherosclerotic |esions
woObieoass0 et al, 1998, Am J . Pathol. 153 : PC08E2008001093

nouse nodel of COPD is based on challenge of mce wth

cigarette snoke for six nontiss, two cigarettes a day

six days a week. WIld-type m ce devel oped pul nonary

enphysena after this treatnment. When MW12 knock- out

(36):02 5% eAtresdnetbview bhMVBVIPD grlvideb ay eﬂ@ﬂeh’oswd:el’for detaﬂed
nf gni ficant enphysena, strongg¥h|nd|cat|n t ha
P

qingtigg gndrefsrarees onithis peetpase phith Yk e iWer fh%%b &g Matrlx
1 t
MR RhRS 1D G BRI SR AE PR BT LS LB,

AGpleniioBress ISHBIN 0412F 34508070 Yhafodlotvimgipeinscid diaomyfrom that review
I [ i.onal gs 1(1): 29-38. It was recently
bsaf\sff&}b&% V??tha%ki ng i ncreases nacrophage
infiltration and macrophage-derived MVP-12 expression

in human carotid artery plaques Kangavari [ Matetzky S,
TiEe sipoession MCMYVIPA lis resﬁct&dtﬂoamia]dmtom&v&( d) typés, BehSligpirophoblasts,

31 00] .. MVP9 ( Cel . 92kDa T AY .
N L e S e s i
thekd atheWaHs Add totidHcefl infsks b%f @@Wbrﬂ'r@élﬁﬂoﬁnﬂlcﬁﬁlﬂigeéiﬁgﬁue of the
in 1989 [S M Wlhelm&et a 1989) J. Bi ol . Chem

cefla gy growilp fagtory epaytolines. Tbh@oar@ theéammw@orsnft@n 1mpim’q¢d in

B IR R BT D ST

ardindctivefres-engyane Whichhs SuHQé?lleﬁﬂﬁ eleaifed-to f¥tin &helenzyibfically active
(1998)@ (In: Matrix Metalloproteinases, 1998, edited
he ptgasesreguised fgs dhis astiggon #rgve a1f4g)t kpgwpdihe balance of

%?r EDpD SR impea AR 1 Bkl ol BB fib with

TIMPE- 1T pseskhilritop bt M\ﬂ&ﬂlolpsotmﬁsyes + Dt 2datocallyeddeyrring protbw TIMP-1
NIRRT —
MOAPY. e ibBEHEGESF ihBuced expression of ProMMP9, cleavage of Pro- to active MMP9
and the presence of TIMP-1 combine to determine the 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.

MMP?9 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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these sane cells and in other cell types by severa

medi ators, including exposure of the cells to growth
woaotiemnss3sr cyt oki nes. These are the sane medi RCDISE2005/001093

often inplicated in initiating an inflammtory

response. As with other secreted MWPs, MWP9 is

rel eased as an inactive Pro-enzynme which is

subsequently cleaved to formthe enzymatically active
imphizytive, MMIRES mrcm&%mcdmeﬂﬂubh ds COPD, hiilirifis, thinviadid 1etasthsis,

' not known. The bal e of active MW9 versus

V] V.O gr
AlheiBers disshtey REUPE slfe g @ paFgutern gihgrpsgigrosis leading to
achfetc%hﬁﬁg* Obhdftidrd sIé dlyécE!rcﬁéﬁﬁ 4;{1 hjpi tor of

otelnases a natura -occurring protein.
TIMP-1 binds to the C—tern1na| reglon of MWP9, | eading
to |t| n of .the in of MW The |,
Bﬁﬂﬂhﬁfa IB‘F a af@gaseew%?bé PWF' Wxampfeathag%wsws of MMP
infbRorstty Mkl R PR maaﬁémpﬂms nI'rE: bate 059-282,
to detérm ne the amount of catalyt I y active

andfby SWhitekerMs ert/, ER99aCheruinhl Réviews P9(@):2@ 52714l | y
active MW9 attacks substrates which include gel atin,
el astin, and native Type IV and Type V collagens; it

WORS/ 04 760 diséideys RERh ST daniatives ddBAnklacol | agen,
proteogl ycans or lam nins. There has been a grow ng
body of data inplicating roles for MVW9 in various
physi ol ogi cal and pat hol ogi cal Egocessesq
Physi ol ogi cal roles includeR{he/Y nvasio
trophobl asts through the uter\re ggtthe
early stages of enbryonic i ;
the growt h and devel opnent
i nf | ammat or yREeH-spf+om-ptie vascul at'
MVWPO rel ease, neasured using enzyne
significantly enhanced in fluids and X
supernatants fromuntreated asthmatics co d with
those from ot her populations [Am J. Resp. | & Mol.

ol Nov_ 1997, 17 5 :583-5911- Al so, increased
that are useful as MMP inhibitors, particularly as potent MMP12 inhibitors. The following

three compounds are specifically disclosed in WO 02/074767

CI

of enbryonic
umin the

one role in
rati on of
re inth8Hti ssues.
noassay, was

. H\(o
\
=N Ny ¢
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MMP9 expressi on has been observed in certain other

pat hol ogi cal conditions, therebyinplicating MW9 in
wdi2emsaee3pr ocesses such as COPD, arthritis, tuROUISE2005/001093

net astasi s, Al zheiner's disease, nultiple sclerosis,

and plaque rupture in atherosclerosis |eading to acute

coronary conditions such as nyocardial infarction. A

nunber of metall oproteinase inhibitors are known (see

for exanple the reviews of MW inhibitors by Beckett

R P. and Waittaker M, 1998, Exp. Opin. Ther. Patents,

80}:259-282, and by Wittaker M et al, 1999, Chem cal

' - _277 / Z.di: .

B A et ol A R AR Ralloproteinases
anhie ofparticitlaristergaint inhibitarg MM snoh en MNRFPAL2nd MMP9. The

i nhibitors. The foll ow pg three conpounds are.
cogw@eﬁ% b presrdraaan havaksngbeighmpenaviesessiion auor
pHAHRSQKRIEE pPorHALP TRE c6f @ tebsel fvE MUt YithisPhhe

net al | oprotpel nases and are of particular interest In
generd friope 0§ WO2/054¢67 ag ahd\elRtyae dotMyesificdlheecmplified dserein.

of the present invention have beneficial potency,

sel ectivity and/or pharmacokinetic properties. The

conmpounds of the present invention are within the
Ingecredanze satphe pfdAMORY dTidT Glietous therefommfpravitgdecompound of

specifically exenplified therein. In accordance with
foymdaghesent “invention, there is therefore provided a

compound of formula (1) wherein RL represents C to 2

al kyl, cyclopropyl, F, CN, OCH3, SCH3 or OCF3; said

al kyl or cyel oprgpy!l group being optionally further

substitut ed or nore fluoro atons; and 2 R

represents C al kyl and pharmaceutically

accept abl e sal of . The conpounds of fornmula (I)

may exi st in enantio xc fornms. It is to be

under st ood t hat

wherein

R1 represents C1 to 2 alkyl, cyclopropyl, F, CN, 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.
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all enantioners, diastereoners, racemates and m xtures
thereof are included within the scope of the
wOonvesrnssa. Conpounds of fornmula (1) may al so BRTSE2008001093
various tautoneric fornms. Al possible tautoneric
forms and m xtures thereof ar@ included within the
scope of the invention. In one enbodinent, R
represents C to 2 al kyl or cyclopropyl; said al kyl or
cycl opropyl grou eing optionally further_substituted
Tl csproups ﬁ%f%émflﬁdf)rraasa%ﬁ@n epantigmsrisPrasybioa tehindepstood that
resents .. Q a tionally f r_. oy
AL RfP Et-e g s IV BR b Bl e ipplnded withim the
scBpP LB fentibh.r epresents trifluoromethyl. In one
enbodi nent, R represents nethyl. In one enbodi nent, R
represents ethyl. 2 2 In one enbodi nent, R represents

nmet hyl or _ethyl, In one enbodi nent, R represents )
Corgponds of foranee dhpguplseskist r Yasions butamaerg fopms. Alhpespible

jonal | v fur kI ut. 2. nmore.fl.uor
PR T bRl a S HERRL b FtaRoa PR B ol R ek ti¥oflon.
enbodi ment, R represents C to 2 alkyl optionally
further substifuted by one or 2 nore fluoro atons and
InRneeptbodimng, Rretepydsents K 1dne adiai odcyadenropR; sa@akkybort gyclopropyl
CF3. and R.represents thyl or ethyl.Unl ess otherw se
erPHRIbEAE eBtionally ThRhesubghtyiEd 5y APR YT HofecH AP 8P her of n
denotes a straight or

In another embodiment, R1 represents C1 to 2 alkyl optionally further substituted by one or

more fluoro atoms.

In one embodiment, R1 represents trifluoromethyl.
In one embodiment, R1 represents methyl.

In one embodiment, Rl represents ethyl.

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

methyl.

In one embodiment, R1 represents C1 to 2 alkyl optionally further substituted by one or

2
more fluoro atoms and R represents methyl or ethyl.

In one embodiment, R1 represents C1 to 2 alkyl optionally further substituted by one or

2
more fluoro atoms and R represents methyl.

In one embodiment, R1 represents CF3 and R2 represents methyl or ethyl.
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branched chain al kyl group having from1 to 3 carbon

atons. Exanpl es of such groups include nethyl, ethyl,
wa2prempyd3zand i -propyl. The term"Cd to 2 al kyPCT/SE2005/001093

denotes nethyl or ethyl. 5 Exanples of a O to 2 alkyl

optionally further substituted by one or nore fluoro

atons include CF3, CH2F, CH2CF3, CF2CH3 and CF2CF3 .

Exanpl es of a cyclopropyl ring optionally further
Uslelssdthérutiednbigated cthe terﬂ‘D'rCa ﬁo|Mkﬁ" adferi®d fothekdif ldBﬁ’(ﬁes a straight or

1-11 0- 1- cycl opr.opyl, -di.fluoro- 1-cyclo
brgched chuigiafind a%lpimszfsméwﬁ carbpg aE)@éﬁﬂS%‘ s o duch groups

oI A RSB B8RP TN, Gl it g o
ethdpyridin-1(2 )-
yl ] sul fonyl } net hyl ) - 5-net hyl i m dazol i di ne- 2, 4-di one;
(55)-5-({[4-[(6-fluoropyridin-3-yl)ethynyl]-3, 6-di hydr
ERpléstin-d (% 7 atiyl dptidnh @y Ydr}HéFEJT%Jﬂ‘eu’cea‘[)ofI ﬂe o(r Z{1\%3re Iluoro atoms

5-met hyl i m dazol i di ne-2,4-di one;

1n§:sfllhc21e2g5%dtﬂﬁ<foIOHQGG%OUFQCH@‘hanFQ@FEW| } sulfonyl)-
tét r ahydr opyridin-4-yl]ethynyl } pyridine-2-carbonitrile

Exegplessof qqyalopyapybiing Ppyenally furthey isylestifutd by sngoumigedfiusgo atoms
1n&’1\f1!iéj | rﬂ'ubﬁg 1 _Sgézflgﬁ%gwﬁ gzr%h%l_ﬂglltog %—lé:glélgpropyl and

5-meth
Zi-ﬁﬁ)uoﬁo ﬂreiyblyobrcﬁsy(:{ [4-{[6-(trifluoronethyl)pyridin-3-yl
] ethynyl } -3, 6-di hydropyridinl ( 2
)-yl]sul fonyl }met hyl )i m dazol i di ne- 2, 4- di one;

e SAL AL

4

’ F J ’
’ , ’

Examples of compounds of the invention include:
(58)-5-({[4-[(6-methoxypyridin-3-yl)ethynyl]-3,6-dihydropyridin-1(2H)-
yl]sulfonyl}methyl)-5-methylimidazolidine-2,4-dione;
(58)-5-({[4-[(6-fluoropyridin-3-yl)ethynyl]-3,6-dihydropyridin-1(2H)-yl]sulfonyl } methy1)-
5-methylimidazolidine-2,4-dione;
5-{[1-({[(45)-4-methyl-2,5-dioxoimidazolidin-4-yllmethyl } sulfonyl)-1,2,3,6-
tetrahydropyridin-4-yl]ethynyl}pyridine-2-carbonitrile;
(58)-5-({[4-[(6-ethylpyridin-3-yl)ethynyl]-3,6-dihydropyridin-1(2H)-yl]sulfonyl} methyl)-
5-methylimidazolidine-2,4-dione;
(55)-5-methyl-5-({[4-{[6-(trifluoromethyl)pyridin-3-yl]ethynyl}-3,6-dihydropyridin-
1(2H)-yl]sulfonyl} methyl)imidazolidine-2,4-dione;

and pharmaceutically acceptable salts thereof.
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and pharmaceutically acceptable salts thereof. Each

exenplified conpound represents a particul ar and
wonadspesdant aspect of the invention. The conmpBdm$E2005/001093

formula (1) may exist in enantioneric forns.

Therefore, all enantioners, diastereoners, racenates

and m xtures thereof are included within the scope of

the invention. The various optical isonmers nay be

ol ate separation of a racemc mxture of th
Ee@w«s gﬁe SPHBOWWHERITETSHA ParfigelAhing adepep @nt@%ﬁ'fbp%the

H&gﬁgtlonal crystallisation, or HPLC. Alternatively the
Tal isomers may be obtai ned by asynmetric

syntheS|s or by synthesis fromoptically active

starting materials. Were optically isoners exist in
Theeonapmipduefferoaila (hhmay gxishin e@mummndufMSo déergifore, all enantiomers,

dlﬁsrgflgélngrg ar:aﬂfaﬁ?t IS%?Q:IX% C%S: Vﬁ% 8€f> gﬂ%,ft eta %:;'88@ of t%e invention.

T B PR it £ J@u%%ﬂ&??ﬁf%%%ﬁéoﬂhe

cdnB)undd mmdnemt@hﬂyem@h@\m dxenply, frithionsl drasdliemeos, or HPLC.
exi st in the conpounds of the invention, we disclose

Abt@maﬁlm the en%ﬁal sawetsTeR ke diiring bivgymerbicrmibssis, asby synthesis
ﬁ ﬁ ?@, p %9I %%?flflc enbodi nents of the
9ﬂ§@ t4 ﬁWIWﬂ%a'” Snvention incl udes conpounds of
formula (1) in the formof salts. Suitable salts
i nclude those fornmed with organic or inorganic acids
\?\ﬂuermmmaﬂyc isometsrexisy anthe coapesndsifelrsabetion, e disetoxalallyndividual
ﬁharnaceutlcally accept abl e salts although
OIﬁt‘/‘ﬁ Y Activiederg andaompinations oh kese %Sdpfhgldvawp@élf‘@fembodlments of the

infan it 0RO B AR IRR BEAY, 1l U aci @ additi on
salts such as hydrochl ori de, hydrobronide citrate,
PASIAPUR SRR B0 800 59 4 Sed TR i s

suitable salts are base salts such as an al kali nmet al
salt, for ex%qrpl e,N

Where tautomers exist in the compounds of the invention, we disclose all individual
tautomeric forms and combinations of these as individual specific embodiments of the

invention.

The present invention includes compounds of formula (I) in the form of salts. Suitable salts

include those formed with organic or inorganic acids or organic or inorganic bases. Such
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sodi um or potassium an alkaline earth netal salt, for
exanpl e, cal cium or magnesi um or an organi c an ne

weoeabis/00i38 exanple, triethylamne. Salts of CcoRpPOSREZ®S/001093

of formula (1) may be forned by reacting the free base
or another salt io thereof wi2h one or nore

equi val ents of an appropriate acid or base. The
conmpounds of fornula (1) are useful because they

ossess pharnmacol ogi cal tivity in animls and are
af 4l permeaily; b nhp na%@llu?alﬁfsac&ﬁmblﬁéémal@au@ nqrpharmaceutically

i nvent.
RN SR NE QLSRG PR phepaldon o PR  pafioulpr
cdnifuhfe Bubk MltsQhclh8e 44i6 8aGa6n Qe{lts %ea%st ﬁ;@?&%@d@hﬁ&o%mlde
MVWP12 and/or MWP9 such as asthma, rhinitis, chronic
cityltss tosidtie\aed malgabnsalty add deeﬂndcﬁmﬁ)pho@hbhc htidor slphiic acid.
as rheunmatoid arthritis and osteoarthriti
Ingnpthep apeel yunlle splEF 76 Basermalts sich@aap élkahlm‘%llsﬁaﬁnfoﬁﬁ@mple

sogg%'rgen Bs%iﬁlaiea"i‘l?agﬁlﬁ teQHl?h‘T acg?#én T ex%Bmé)%S :géféﬁ{nggp fnagnesium, or

ardbrE8as ﬁmu{el §@It0fo|r @xﬂhﬁeat@@thyuﬂﬁlﬁé ction and heart
di sease, liver and renal fibrosis, endonetriosis, O

di seases related to the meakenlng of the extracellular
urysns, CNS rela

S OB SOG4 e e L e R éllq\fmethaﬁfr & amother sal
OSSPSR s SRR A R PR RS on are

potent inhibitors of MWP9 and 5 MW12. The conpounds
of the present invention also show good selectivity

The qonmpoelg@ss@ﬁformula (Dargusefid begaise dieylmhsebs phamagclloglcal activity in
vari ou s..such nd MVP19

el A e l‘FeP WHMH&%’E“@?S Wienigesbens. Franehe ntbgicgppounds of

e
B e -
d1$@gesBr IcSndiu@rw rﬁ&ﬁhleﬂ by M P12 fahét MNP sh¢ID£SFH§tthe{J iRiMitis, chronic

of a con?ound at physi ol ogi cal pH As
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,
fibrotic disease, infarction and heart disease, liver and renal fibrosis, endometriosis,
diseases related to the weakening of the extracellular matrix, heart failure, aortic
aneurysms, CNS related diseases such as Alzheimer's disease and Multiple Sclerosis (MS),

and hematological disorders.

In general, the compounds of the present invention are potent inhibitors of MMP9 and
MMP12. The compounds of the present invention also show good selectivity with respect
to a relative lack of inhibition of various other MMPs such as MMP8, MMP14 and
MMP19. In addition, the compounds of the present invention also, in general, have
improved log D values, in particular, having log D values in the range of 0.5 < log D < 2.0.
Log D is a parameter that reflects the lipophilicity of a compound at physiological pH. As

a consequence of these favourable log D values, the compounds of the present invention
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0 a consequence of these favourable |og D val ues, the
conpounds of the present inventionpossess inproved
weoeabusmokizssy characteristics and reduced pl asmaPOTSEZI08001093
bi ndi ng, | eading to inproved pharnmacoki netic and
phar macodynam ¢ properties. Afcordingly, the present
i nvention provides a conpound of fornmula (1), or a
pharmaceutically acceptable salt thereof, as
pdssaseimpref od eolﬂbilityﬁﬂrefctmisﬁs&ﬂd%ﬂﬂf@ﬂ@[b@én}al piotahﬂfoih@ihg, leading to
. aspect, the inventi provi des {he use of a conpoun
1 g‘fegrp;li’ﬂﬁﬁac@i{ Ctig) ATy B‘ﬁﬂﬁ’é@ BOICRIOPSI S cept abl e sal t
t hereof, as hereinbefore defined in the manufacture of
a medi canent for use in therapy. |In another aspect,
t he_.invention provides the use of a conpound of
AGGrHBE theypresspt igvesttian paRadsi acomnpuad o8 frramla(l or 6

. ' I fi in the fact.ure of
pHaREEER B EIT B! BRRSS bDRTcRnb OERBE BT ey,
conditions in which inhibition of MMW12 and/or MWP9 is
beneficial. In another aspect, the invention provides
Intahethasaspeét, thegoventom dravides dtremseaf @lcpmponndof formula (1), or a

h i cal | | |t _t hereof
PRERAS RGO ottt T ooh s RRRiAbSErs v the mamfacture of o

m{ﬁ?@dﬁm&pusg%tht%%g’yi n the treatnent of inflanmtory

sease. |l n ano “aspect, the invention provides the

use of a conpound of fornula (1), or a

pharmaceutically acceptable salt thereof, as
In haetberdspedy te destentienl provides ghermma wf acompeunt offormula (1), or a

nmedi cagent for e in the treatmeny of an qQbstructive
LRy oy SR hereqt oh el epie ey Tt s Boridature of a
m&ic t B5SRE 1 hSRRGnldnf BF 8i98ksed S ohfiibhs Wﬁﬁg?fnhiﬁltﬁg of

I ncl udes "prophylaxis” unless there are specific
MMrdRcatioo MMPS ié benedioiat.r ary. The terns "t herapeutic”

and "t herapeutically" should be construed accordingly.
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.

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 an obstructive airways disease such as asthma or

COPD.

In the context of the present specification, the term "therapy" also includes "prophylaxis"
unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically" should be construed accordingly.

Prophylaxis is expected to be particularly relevant to the treatment of persons who have

suffered a previous episode of, or are otherwise considered to be at increased risk of, the
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Prophyl axis is expected to be particularly relevant to

the treatnent of persons who have suffered a previous
wepiemdes3nf, or are ot herw se consi dered to beP@t/SE2005/001093

i ncreased risk of, thedi sease or condition in

question. Persons at risk of Idevel oping a particular

di sease or condition generally include those having a

famly history of the disease or condition, or those
divdase tiacomdii@aniniqdestionf Petsohyatgasieifidevdlesihg agaaicular disease or

SGreenin 0.b articularly susceptible to devel oping
copsogEsagaly e nu ot gD FrRAY TR e §isfP6heF condition, or
R T e e g S L A
sugdeiptibledo tprvéleping dundisdass erdondition. a patient a

therapeutically effective anount of a conpound of

formula (1) or a pharnmaceutically acceptable salt

t hereof as hereinbefore defined. 10 The invention also
Theriovénties farthetproddes a methad ofireatingabditease bi sedditioniayshich

di sease, for exanple, asthma _or COPD, which conprises

inbigoR; o MM g ang/os MMPP nlensfieinkvhish sompaisesyadatinistering éo a

. of f la (] r
PR e B RRSOR S PLI ArddoForguta oo
phagh et RcERABIO 84 theRoFR hdrEigbabRVEriBAL | Oned
t herapeutic uses the dosage administered will, of

course, vary with the conmpound enpl oyed, the node of
adm nistration, .the treatnent, desired and the disorder
Thednygatiop aSoguovidesa maihog Ogg%t@’é aprobsactig Aydae disease, for

oS bh OB AT X BRI 15l R Epppit
effctiveiin 6t b a tOmBOunDI ermulA (S of diph¥miRERIARY abRpBibYEHilt

in divided doses as necessary.
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.
Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this

invention.

The compounds of formula (I) and pharmaceutically acceptable salts thereof may be used
on their own but will generally be administered in the form of a pharmaceutical
composition in which the formula (I) compound/salt (active ingredient) is in association
with a pharmaceutically acceptable adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceutical composition will preferably comprise from 0.05 to 99
%w (per cent by weight), more preferably from 0.10 to 70 %w, of active ingredient, and,
from 1 t0 99.95 %w, more preferably from 30 to 99.90 %w, of a pharmaceutically
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Typically unit dosage forns will contain about 1ng to
500 ng of a conpound of this invention. The conpounds
wofodemomiBa (1) and pharmaceutical |y accept abl eCEaEL®5/001093
t hereof may be used 5 on their own but will generally
be administered in the form d2 a pharmaceutica
conposition in which the fornmula (1) conpound/salt
(active ingredient) is in association with a
ghar utlcaIEX acce t abl ad uvant, dil uent
ac C.

or
len jupppedibicn Ofdﬁ fﬂea ‘%iféeIS?geé@thYﬁl&l%trb&tqu?ﬂse@ orptotal

coﬁ}%ﬁ%ﬁ%&#&%@&? /&H%\@Hﬁfeg %ﬁ%{éd@%‘ﬁg (? B}eﬁ%rraglgg rolf Siitable

phafaduadd Yorhhulatdds 42 deRerlbbd B, fof Exaﬁﬁﬁlé Ve hh ARSI - The Science
and, 0 from1 to 99.95 %v, nore preferably from 30 t

of§nsage Beym Besigng3hisd: Fadalton,(Ghurghill & eyingiomes, A8881vant |
di luent or carrier, all percentages by wei ght belng
based on tot al conposition Conventi onal procedures

Tﬂuﬁ ratP%_Efeséxﬁ!i 't1?ﬂ aftd r&glgé%aarﬁ{ahﬁ e‘a ical %or(tjn%g%ﬁo? S?mpnsmg a

ceutical ftormuFations ‘are scrlbe
coﬁ?p@tm)cl 6f forithar(Mes ehaabcuticaljceitaNe SalOthefo0s ﬁsgﬁerg%l’)é?ore
Designs", M E. Aulton, Churchill "Livingstone, 1988
defipedin 455@12}510@9@& a pharenaceusically s@eptableiadgwant, diluent or carrier.
phar maceuti cal conposition conprising a conpound of
formula (1) or a phar maceutical l'y acceptable salt
a
T R b A8 Sah o Lr 26 B REES ShhphhalldBa
compositien of theénventien trhivh domigrizes mlimﬂ%/ B d@iﬁp&uﬁf SBEAuTR Q) or a
the preparation of a pharmaceutical conposition of the
PhﬁWﬁW“@H}’\ﬁﬁ‘Pe@fﬁ thereef a6 hergigbedore slefiverhwitbfa phermagdentically

t || t abl It thereof
soosgl b aleE FERR iy 2 ohar mceutically

accept abl e adjuvant, diluent or carrier. The
phar maceut i cal conpositions of this invention nmay be
Tha givemaasteticaticompasitidna od diisl inveimiel mbpbe ddiainikt&ea $a Standard

condltl on that it is desired to treat, for exanple by
magpgy for thelizease 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.

In addition to the compounds of the present invention the pharmaceutical composition of
this invention may also contain, or be co-administered (simultaneously or sequentially)
with, one or more pharmacological agents of value in treating one or more diseases or

conditions referred to hereinabove such as “Symbicort” (trade mark) product.



parenteral, buccal, nasal, vaginal or rectal
adm ni stration or by inhalation. For these purposes

woheosmoapsunds of this invention may be fornul RCESEP5/001093

means known in the art into the formof, for exanple,
tabl ets, capsul es, aqueous orl2ily sol utions,

suspensi ons, enul sions, creans, ointnents, gels, nasa
sprays, suppositories, finely divided powders or

Tmlnnese:ﬂt snvieation filthbapriodites apebcksy fop fegitti@lionUusR compound of

I ng .intravenqus, intramuscul ar or |nfusion)
fi g}fﬂ@% (beo Aquesmacegficaliy dpceinhle palhthersot 3y defmediabae which,
cothyided e enuIS|ons In addition to the conpounds of the
present invention the pharnmaceutical conposition of
a)t hirsactiow efit camnpomy odifermmda@ai n, or be co-adm ni stered
(simul taneously or sequentially) with, one or nore
> phar macol ogi cal agents of value in treating one or
nore di seases or conditions referged to herei nabove
such as "Synbicort"” (trade nmgsk) |product. The present
i nvention further provides s for the
preparation of a conp und H(l) or a
phar maceutical |y accep aU%q sal §,_t hereof as defined
above whi ch, conprises @) @eacHi om\of a conpound of
formula (11) (11) 2 1 wherein Ris a@ defined in
formula (1) and L represents & | eavi ng group, with a
compound of formula (I11) (or 5 salt thereof) wherein
Ris as defined in fornula (1); or b) reaction of a
cmmmwdoffmnma(X)(MZg\mmeH1R|sasdﬂHmd
whereiidt ms las d¢fined iRforanuith () amd B uidpadsents prledvixg grogp gwithup

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

10

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

b) reaction of a compound of formula (X)

o R}y
3
i _R

X H

X)

15



| eavi ng group such as halide or triflate; wth an

acetyl enic conpound of forrmula (1 X) wherein Ris as
wdebierveds3sn formula (1); or c) reaction of a ceapsSEZ®S/001093

of formula (XI) (XI) 2 3 wherein R represents H or

trimethylsilyl, Ris as defirfddd in formula (1) and R

represents H or a suitable protecting group; with an

aryl hallde or triflate of formula (M) (M) wherein R

wheteiR dghi g@ﬁiné 5\ ff&’iﬂﬂi'i (113) is %I(;r e;?%l{l%?fe%sfgﬁgt?ngéj%o{l}g fnd Xisa

or triflat optlon fformn
ledidd BRRGS Whilcal ﬂaYld@Q{;ﬁHIa?ég 'vﬁth%fi‘ﬂ deetya) ?&gﬁ&whf& FERRANE (IX)

procéss, suitable |eaving groups L |nc
particularly chloro. The reaction is preferably
performed in a suitable solvent optionally in the
presence of an adde r a suitable period of
time, typically 0.5 to at anmbient to reflux
tenperature. Typically ts such as pyridine,
di met hyl f orrnam de, tetrahlkydro an, acetonitrile or
di chl oronet hane are used. Wen u t he added base
may be an organi ¢ base such as triefﬁylan1ne
di i sopropyl et hyl am ne, N net@l nor phol i ne or pyridi ne,
or an inorgani c base such as an al kali netal
carbonate The reaction is typically conduct ed at

to 16 h, or until

nt, t t
“&@Hﬂﬁ ﬂ?%ﬁggﬁkﬁ L Q%Hrhas been achi eved, as
d t
) SR BP R oyt ons‘yﬁ? IRRRhS, ot Pacs o trPver i ous

primary and secondary amnes are well known in the
literature, and the variations of t%p conditions wll
be evident for those skilled j\nR{hejart.

Sul fonyl chl ori des of fornulgk 1) erein L
represents chlorine) ar | R

(XI)

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

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

(VD)

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

15 and optionally thereafter forming a pharmaceutically acceptable salt thereof.
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prepared by oxidative chlorination of conpounds of
formula (IV) using nethods that will be readily
wappwrestsst o those skilled in the art (Msher, PAT/SEJ005/001093
O g. Chem 1958. 23, 1257; Giffith, O, J. Biol Chem
1983. 258, (3), 1591; WD 02/054767). Conpounds of
formula (I11) can be prepared by various nethods
described in the literature or%vari ations thereon as
i ' . i- i 1_the.:
R O G S Y OB ip el oy AEIA P ope. The
reRétiondk Bref@hblyi gt fofifed B a HINABIR sHRSRI diBHaIBEINANE BRARESS an added
shown I'n Schéne 1.(V) Schene 1 In Schene 1, P
base fereswitable pegod patine, typisaky 05ig 24 hoatmnshietdt ta seftuxBemperature.

R By SR B BB T B Rt o
ditlEpfoRssttinS abd ig¥al Wiklef ubod, theHddE@PARIEAL e #h SuPME badeMbh as
ring substituted at the i-p05|t|on bY ; and Ris as

trigthyameige. diisepropylety fapyine, Thanetlsdepineli

R
ibe pngiaifling @r an yorganic

ba?% @y%%lae%ﬁ{#gﬁ%?y%%%ec g‘he ge\eélc%%:% %r%gﬁ)i?@w:%%td%tgg Gt ambient
tempeiatirafdr0.5 o B6 B lrtuatil eomssibi@dS thel Sdabordh&sdicah Weltieved, as
such as a suitabl e palladiumsalt, for exanple, i
detrmyinadipheyomatgetaghisror fpeqiigseoranmathedy Reassens ebgulfogyidhalides
D ) : o Lot .
0 AT RISSRAED s LAl O PG T v
variatiomdafable salditbnts will peleeidehifor éhoaergititied in the art.
tetrahydrofuran, acetonitrile or
N, N- di net hyl f ormam de. The reaction is conducted

kTR st P ol WP BE Bdgr SprentErhIgB o suprigaty
BP0 oA SRS ATRh S5 Ao hal BPCLARRLOD.  Pal | act um

feactions 1 nvo g acetyl enic conmpounds are
well known in the literature, and variations of the

conditions will be evident for those skilled in the
art. Ceneral net hodo@\of/t hkﬁ type is
S NH

N
V) H g\

o)

using methods that will be readily apparent to those skilled in the art (Mosher, J., J. Org.
Chem. 1958. 23, 1257; Griffith, O., J. Biol. Chem. 1983. 258, (3), 1591; WO 02/074767).

Compounds of formula (III) can be prepared by various methods described in the literature
or variations thereon as will be appreciated by those skilled in the art of synthetic organic
chemistry. Suitable methods include, but are not limited to, those described below and are

shown in Scheme 1.
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described in, for exanple, Brandsma, L., Synthesis of

Acetyl enes, Allenes and Cunul enes: Mt hods and
woeolsrooeizes, 2004, El siever Academ c Press,. CRa@piSE2005/001093

16, pages 293-317; Transition Metals-Catal ysed

Couplings of Acetylenes with p 2-halides,

Sonogashira, K J. Organonet. Chem, 2002, 653, 46-49;

Tykwi nski, R R, Angew. Chem Int.Ed., 2003, 42,

1566- 1568. The vinyl triflate (V) wherein X is

Otriflate and PGis t-Boc can be prepared as

described in the literature (Wistrow, D. J.,

Synt hesi s, 1991, 993-995). The acet yNeRi ¢ conmpound

(M11) can be prepared fromthe R¥L<L§§?~§®0 via apo

pal | adi um cat al ysed coupling reactio ith

trimethylsilylacetylHen

depr otfectiomof—the t pAnet NylPSi | yW—greup—usi ng,

N—PG

exanplie, potassium jFuortrde in a suitable so
Al ternatively, preparatiomof conpound (VIII)\
Ris H and PG ig§_t-Boc can be acconplished R _
dehydrlati ng a _gpnpyund of fornula (M), for exanple, | @id
by nmegyl ation f wed by treatnment with a suitable

base, for exanpl&h di i sopropyl et hyl am ne. Acetylenic
_het eyoaxyl_conpolinds of formul g (I\X) can be prepared _ /7 \
By wari pid et hods desclibed in the TPterature. fh — \/ N
process (b), the reactions are carried out using ()
mefVAldgs simlar to those described above for the

preparfati on of conpounds of fomnula (VIII). If

necesdary, one nitrogen in the |hygderssia-uhé ng of

conmpoynds of fornmula (X) can b protegkpd usi ng SEMC

(R = SEM before the palladiumcatal ysed reaction is

per f orfmed. Conpounds of fornula (X) can be prepared by

acid datal ysed deprotection of/c ounds of fornmul a

(V) (PG =T1-Boc), foftowed %y ealtiGn with a compound

of formula (11), in the same way as descri bed above

V)

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-pyridinyl ring substituted at the 2-position by

Rl; and R1 is as defined in formula (I).

The reaction between the aryl- or vinyl derivative [(V) or (VI)] and an acetylene [(VID),
(VIII) or (IX)] can be accomplished, optionally in a suitable solvent, using a catalyst such
as a suitable palladium salt, for example, PACly(PPhs),, with/or without an added copper
salt and with an amine base such as piperidine, triethylamine, diisopropylamine or
diisopropylethylamine. When used, the added solvent may be, for example,

tetrahydrofuran, acetonitrile or N,N-dimethylformamide. The reaction is conducted at
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for the preparati on of conmpounds of fornula (1).In

process (c), the reactions are carried out in a
weiznicloass3sranner to those descri bed above for t RET/SE2005/001093

preparati on of compounds of fornula (MII). If

necessary, one nltrogen of thg hydantoin ring of

conpounds of fornmula (XlI) can be protected usi ng SEMC

(R = SEM before the palladiumcatal ysed reaction is

anftiEt@6 0EHx t@ﬂPa@Hﬁé* fdr80)minfite§ E1RE¢ Abli uBfiEER6@etobFaPHC or
conmpound (VI wherein Ris trinethylsilyl and PGis

spcctszséom nmhcdis cml@aty seupletiom otihe atactipe Ralladigmygagaiysed reactions

u3|n acet f:40 et
inf P e By ol G P LB S B i of the
congditidas &Aill Be dviaba\rer thege didiigedriaaled are @@@fﬂ@%o‘d@tﬂg@t@ﬂﬂﬁs type is
of formulae (Il) and (I11). It wll be appreC| at ed

deseréhed tnidor pranple, Braedsana, Lt WaEthesis ehécaiyleressdbenes pnd ﬁ%mulenes:
M?JhS&s%Id ‘/ﬁ}%eﬁ 5062? E{llﬂle%r %g&&hicﬁirles}é c§f EHY& Ra8es 29 293-317;

t ona r ox

Trtzhﬁtzs;t Me&dlﬂ@ahﬂﬁb@& Iﬂo&pbﬁgsl ajftAeenyEﬁtmwah @pznkldid@dSSdmagashlra K. J.
eed to eprotectez*g) swtab rot ecting_groups
o

Orgqggmetf elﬁr,gﬁg} 08 ']E}ﬂ@flg Jhadrggw. m. Int Ed., 2003, 42,

1568Vi&@ki on may involve, at various stages, the addition
and renoval of one or nore protecting groups. Suitable
protecting groups and details of processes for adding

T@‘gﬁ%}gﬂ ﬁtie&%%ﬁl%hh%#ou S—‘El’&{?g d - i' belg?,c g]an\}QFélr;pOtelfﬁ%t sdescnbed
in ThSREANTE §RRskdP,/B) 1. a9AundeisC1 AL byso63oups | n Organi c
Synt hesi s 3rd edition, T.W G eene and P.GM Wits,

W ey- InterSC|ence (1999) The conpounds of the

nvention_ and tes the al.a
T RSERRapE el St e ol FOR e i Ppagom
capilydefl B lingyreatSion it tﬁﬂ(ﬁ@lﬁ}dsﬂy%‘d@fyléﬁéefﬁlloﬁétﬁbﬁ EfRBisary,
invention wll now be further explained by reference

depepteqiiontod theowimedryilsilyl stquptusing, % gxgpels, 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.

Acetylenic heteroaryl compounds of formula (IX) can be prepared by various methods

described in the literature.

In process (b), the reactions are carried out using methods similar to those described above

for the preparation of compounds of formula (VIII). If necessary, one nitrogen in the
hydantoin ring of compounds of formula (X) can be protected using SEMCl (R3 =SEM)

before the palladium catalysed reaction is performed. Compounds of formula (X) can be
prepared by acid catalysed deprotection of compounds of formula (V) (PG = t-Boc),
followed by reaction with a compound of formula (II), in the same way as described above

for the preparation of compounds of formula (I).
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General Methods 1H NMR and 13C NVWR spectra were
recorded on a Varian Inova 400 MHz or a Varian Mercwy

WO Yh6BO®B3bMHz i nstrunent. The central peaks of PCT/SE2005/001093
chloroformd (d 7.27 ppnm, dinethylsulfoxide-ck (d
2.50 ppm, acetonitri le- (dpt8l.95 ppm) or nethanol -~
(d 3.31ppm were used as internal references. Columm

chromat ography was carried out using silica gel

In(myo@49(), 06 Seavtipnsviee chrtied Autdne@imilhr KBEP Qs Brose described above for
Akzo Nobel) and m xtures of

o BRPTROR OF Srd IS oF Earro1Og AL accossaty.ome nifrageoiof e

by S O HRTBRRARE Gherte REGisted ohing SEMOI (R = SEMD)
boftkB i Y e i PTG G (57hi eonveniently
et et AL oot 1100 T ML SR s tBop by goid
Cafﬁg’sﬁﬁfe%‘?% 0;% ~Bop| g5ouny dorexanipleyusing apetyoldbridegin indBshol),
Toltskert RPN R boftbalt ol 1. s Dol Shomerprthe reaction

be@ﬁ%msoﬁqﬁumdmnfﬁmmmwﬂﬁﬂywﬂa@gnnethpd was used for LC
anal ysis: Method A Instrunment Agilent 1100; Col um:

Kromasi| C18 100 x 3 mm S5mparticle size, Sol veglt A
. - YWEA acetonitri ow
L DB by SRk Sl f BEIFERL ACGH QAL bb o Ty
nvention egytadn poteatinllyarsactive furctidnaltgraidi, sudbds BEo88r Biflino groups
. t&%d B. Instrungnt Agilent 1100; Col um: XTerraCS,'
in {}% StAting Ieage I gﬁppgﬁgteé:p@@,omg@ﬂ phreed-to bg prateeted by suitable
n : ictar i A onk/mn, .
e SN AR M SO e,
vaneus stagss (herlditionpand re@sralafdne 8O mone 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).

The compounds of the invention and intermediates thereto may be isolated from their

reaction mixtures and, if necessary further purified, by using standard techniques.

The present invention will now be further explained by reference to the following

illustrative examples.
General Methods

'"H NMR and *C NMR spectra were recorded on a Varian Inova 400 MHz or a Varian
Mercury-VX 300 MHz instrument. The central peaks of chloroform-d (8y 7.27 ppm),
dimethylsulfoxide-ds (8 2.50 ppm), acetonitrile-d; (8u 1.95 ppm) or methanol-d; (65 3.31
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Abbrevi ations: Ac acetyl DVF L iV-dinethylformam de

DVBSCi  di net hyl sul foxi de eq. equivalent Et ethyl LDA
woOi20dsi00#36li | sopropyl am de Me nethyl M5 mass PCT/SE2005/001093

spectroscopy tert tertiary THF tetrahydrof uranTFA

trifluoroacetic acid Exanple I ("51 S)-5-( o
i r4-r(6-Methoxypyridin-3-vDethvnyl | -3. 6-di hvdropyridin
ppy) werk fused/Ad inteedd yefprobedse CoundidametoitHpRe whs daficd MRt using

sl g (ARG BB o Ve Komug) KRe105- 5ty (256 o,

_ : . 27. di-gsol ved
ke S SR 09y 2B TEE 188 T 1
mbaniperat used fHeprepataaue HPLIE Unsl bfaiedDtherwise, starting materials were

2-met hoxy-5- (1,2, 3, 6-tetrahydropyridin-4- .
Camné?rﬁ;?ﬁy wai?led ialesolyeatsal conimacinhrsagingswhnead libvratory grade
anfitvfdrb hlqUsR&.ARd concentrated (three tines) and then

dried under vacuum The product was dissol ved in THF

(3 nmL) and DMSO ( 1 nL) and dii sopropyl et hyl am ne (106

i e s T S e e v
Indthhdnt ApiBtMbo2comtnoXi.H gﬁﬁl%lew b4 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, 5 particle size,
Solvent A: 15mM NHj/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.

Abbreviations:

Ac acetyl

DMF  N,N-dimethylformamide
DMSO dimethyl sulfoxide

eq. equivalent

Et ethyl

LDA  lithium diisopropyl amide
Me methyl

MS mass spectroscopy
tert tertiary
THF  tetrahydrofuran
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yl ] met hanesul fonyl chloride (73 ng, 0.32 mmol) in THF
( 1 n) was added. The m xture was stirred at room
woeopaoa3ssre for 3.5 hours, concentrated and pBRCTSEZW®5/001093
on preparative HPLC to give the product as a solid (4
ng). 1H-NVR (CD3CN): d 8.48 30H, s); 8.26 (IH m;
7.68 (IH dd); 6.77 (IH, d); 6.29 (IH, s); 6.14 (IH,
m; 3.91 (3H, s): 3.86 (2H, m; 3.41 (2H, q); 3.39
TFA2HStfluoZoaddtid it m); 1.47 (3H, s). APCI-Ms nifz: 405
[MH+ - CF3COOH . a) te r Bu
4-[r 6- met hoxypyri di n-3-yl)ethvnyl | -3, 6-di hvdropyri di ne
-1 (2 H)-carboxylate To a ' of tert-butyl
4- hydr oxy- 4-[ ( 6- nmet hoxypy?-rgjﬂvl"ﬂm—‘gfyl ) et hynyl ] pi peri di ne
-1 carboxyl ate (285 ng, 0.86 mmml) in dichloronethane

rrL) and pyrl d| ne 2.5 rrL) at 0 0C was added
sthoxypyy ethynyd|-3.pdihydyepgridin-WRHr 2. 5

40851 BB g OR RS A QTR (Aol added
urs. The

m xture was poured into water and the pH was
rerf s} T E e ubrE-Poble e G Iy s HiBoR B aHEoTYIae (85
mgad! Q7 tnhiBol§ AP URSS VA BANMIE (4 graﬁd ‘Pﬁfl34 Y‘(ﬁ?ﬁ%ﬁ Fi‘ﬂ%!f giroom

water, dried and concentrated to a W Ol
teﬂlmyamﬁ@r chaeThe weulting Resethoryi-5i( 88,39 teftabgdropyridin-4-

s1efid PR Rt BB i e Bleplibien ond omgprf e

t1m€9)an& ﬁdﬂ'\ﬁﬁeﬂfﬁ@ghlwfc?lll% ’@h@ﬁ‘roﬁh&'ﬂ wd(&)d,lssa}%@@ i THF (mmL) and

DMﬁO (131&155 a(@éﬁsqp;opykt@ﬂamnz,)ﬁ (1ﬂ§ uL;LO 62 n{34) m}; addcdclﬁlder argon.
9H, s)

Th mﬁgw‘lﬁaw cgo efl(c%O Eé}teﬂg ﬁoalqlﬁ [@S) 4—met{1y1—2 5- dy oxoimidazolidin-4-
vl thQ%JQMHéﬂ}JI BhIBSHE gmglg,? 6.3 ARG i BiTR (Lﬂ:gg)wédﬁlec? The mixture

conpound vas prepar ol  ow ng a net
wasstirggd at 8yam temperature for 3.5 hours, concentrated and purlﬁed on preparatlve

HPLC to give the product as a solid (4 mg).

'H-NMR (CDsCN): & 8.48 (1H, s); 8.26 (1H, m); 7.68 (1H, dd); 6.77 (1H, d); 6.29 (1H, s);
6.14 (1H, m); 3.91 (3H, s); 3.86 (2H, m); 3.41 (2H, q); 3.39 (2H, m); 2.41 (2H, m); 1.47
(3H, s).

APCI-MS m/z: 405 [MH" - CF3COOH].

a) tert-Butyl 4-[(6-methoxypyridin-3-yl)ethynyl]-3.6-dihvdropyridine-1(2H)-carboxylate

To a solution of terz-butyl 4-hydroxy-4-[(6-methoxypyridin-3-yl)ethynyl]piperidine-1-
carboxylate (285 mg, 0.86 mmol) in dichloromethane (2.5 mL) and pyridine (2.5 mL) at

0 °C was added phosphorous tribromide (85 pL, 0.90 mmol). After 2.5 hours, more
phosphorous tribromide (30 pL) was added and the reaction was stirred for another 2
hours. The mixture was poured into water and the pH was neutralised to 7 with citric acid
(10 %). The aqueous layer was extracted four times with dichloromethane and the
combined organic layers were washed with water, dried and concentrated to a yellow oil
(185 mg). The crude product was purified by flash chromatography using a gradient of 0 to
100% EtOAc in heptane which gave the subtitle compound as an oil (85 mg).
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Commun., 1983, 312-314. To a solution of

5- br ono- 2- net hoxypyridi ne (188 ng, 0.99 nmmol) and
woente/o3yl 4- et hynyl - 4- hydr oxypi peri di ne- | PCT/SE2005/001093

-carboxylate (250 ng, 1.11 nmol) in Et3N (1.5 nL) was

added Cul (5 nmol %9 and Pdd 21PPh3)2 (3 nol 9% and the

m xture was heated at 80 C for 4 hours. The reaction

m xture was concentrated and purified by flash

1H:wagcngngpm 28§ FgmR mcaalmmﬁ) 6f71X0H] cR mQ%olEt @64 0% (2H, m);

3%? gave the subtjt conpoun solid

!(?g nSg:) m éﬁfﬁ@i{a]ﬂ%)”l@%%d‘é?(e‘mrﬁ 7.75 (I H
d 5.75 (I H, 3.86 (3H, ; 3.59

A%gﬂmsﬁ??fﬁ%h)m; 1 8(1 (2H,S)n); 1 6(1 (2H,S)n);

1.40 (9H, s) APCl - M5 nl z: 277 [NH+ So]. c) ter -Butyl

| peri di ne-, - car boxyl ate Prepared
ZBISthOXyp Y thynyblpipesidinel-carhoxylate

Z‘
Tﬁéﬁ)u@ﬁﬂg’ é&gﬁou&ldh'i!ve{gg)%ﬂa%&pfo“?%mgfﬁq ‘;%)d &é/d{aﬁngr%% dg il gg’th
Carumddy., 2993, 312-304.(Tbdadsol2tin, of13-Urbnfcd2-nSithoxyPEh@inb/Bl 88 mp, 0.99

223 it i rethymgl- Ay dererpigasdine g serbe st ARl 1 mmol)
m@m (Chha)ivelR RIRPCHES @603} @hcrrgdcug(m;)g @ﬁﬁoﬂﬁg}%ﬁa BRInixture

in the follow ng publications:
wSHeated al 868C fo3t haigs 7TheGeadtion mmixtu: Was] COIBlenﬂratedlhmt purified by

13%5?"05‘1339?3% ﬂsgl}gg}géraaﬁgg,q Ozggé% tOAc 1n%m}gtane which gave the

sub@ﬂ&adimbdma aéaqblliwgzrsgﬁﬁg)l din-ir2)-
H)tf sufon | >met hyl ) - 5- et hyl i m dazol i di ne- 2, 4-di one

-dot égéﬁﬁéﬂtmﬁd '7675:6%@@%& Wa@l‘bb]bd et H, sprd.86 (3H,
s);55.§’§ AR ey B BAPY, LB, 1% 1B mIEL B0 BES,)

APCI-MS m/z: 277 [MH"-56].

¢) tert-Butyl 4-ethynyl-4-hydroxypiperidine-1-carboxylate

Prepared from tert-butyl 4-oxopiperidine-1-carboxylate as in WO 00/35908.

'H NMR (300 MHz, CDCls): §3.77 (dd, 2H), 3.26 (ddd, 2H), 2.52 (s, 1H), 2.03 (s, 1H),
1.89 (tdd, 2H), 1.70 (ddd, 2H), 1.44 (4, 9H).

GCMS-MS m/z: 225 [M™].

d) _[(45)-4-Methyl-2.5-dioxoimidazolidin-4-ylJmethanesulfonyl chloride

Prepared according to methods described in the following publications: Mosher, J., J. Org.
Chem., 1958, 23, 1257; Griffith, O., J. Biol. Chem., 1983, 258, (3), 1591 and

WO 02/074767.

Example 2

(58)-5-({[4-[(6-Fluoropyridin-3-yethynyl]-3.6-dihydropyridin-1(2 H)-

yl]sulfonyl}methyl)-5-methylimidazolidine-2.4-dione trifluoroacetate
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descri bed for Exanple 1. 1H-NWR (DVMSO-rf ) : d 10.77
(IH, bs); 8.38 (IH d); 8.06 (2H m; 7.27 (IH m;

WO .208/00483 m; 3.81 (3H5 s); 3.75 (2H, m; 3. 48CTRERNF/P01093
3.30 (2H5 m; 2.33 (2H, m; 1.34 (3H5 S). APCI-M5 m z:
393 [ M - CFSCOO-I] Exanple 22 5- {r1-( (
4SV4- Met hyl - - di oxoi m dazol i di n-4-yl 1nmet hvU
sul f onyl V1. 2 3 , 6-

Thicetitieedonalsovpyt fad Idbta4ne)d| ft@h BVIRYInb Rl SliopPriding BY B Yatieith&hod as
trifluoroacetate The title conmpound was obtal ned from

descrihed Bpl¥amaplsd- 2- carbonitrile by the same nethod as

1 1 o1 (
HERREY '<f9§@“? B BPP Ty AL 5 e iy 2y (k629
(LE2H; Brp] (31,89, 3-25%621)1h); 3. MZHZHS, 880 (SHS&) (2235(214) m); 1.34 (3H,
2.44 (2H5m); 1.46 (3H, s) -MB nlz:
S)CF3COOH| . Exanpl e 4 r5A-5- r{r4 r(6- Ethyll(
b%;az i hvdropyridin
AP@I H) -yl s%??oanrretﬂi?@@Hﬁj
5 nmet hyl i m dazol i di ne-2, 4-di one The title corrpounld \g/?s
repared by a nmethod descrjbed by Nishihara, et al.
?)rgl.o Chem?/ 2000, 65, 178&%@1‘—&% a sol ution of
2-et hyl - 5- [(trinethylsilyl)ethynyl] ryridine (0.22 g,

1.1 nmol andl- 45 4meth| .
M) gd{( )i ’ 1 ylfonyl)-1.2.3,6-

CuCI (10 rml % and PdCI 2(PPh3)2 (5 mol % and t he
xture was_heated at 85 C for 6 _ o
The t1tle compound was obtained from 5-bromopyridine-2-carbonitrile by the same method

as described for Example 1.

"H-NMR (CDsCN): § 8.71 (1H, s); 8.48 (1H, bs); 7.94 (1H, dd); 7.80 (1H, d); 6.29 (2H,
m); 3.89 (2H, q); 3.41 (2H, q); 3.39 (2H, t); 2.44 (2H, m); 1.46 (3H, s).

APCI-MS m/z: 400 [MH" - CF3COOH].

Example 4

(58)-5-({[4-[(6-Ethylpyridin-3-yDethynyl]-3,6-dihydropyridin-1(2 H)-yl]sulfonyl  methyl)-
5-methylimidazolidine-2.4-dione

The title compound was prepared by a method described by Nishihara, et al., J. Org.
Chem., 2000, 65, 1780-1787. To a solution of 2-ethyl-5-[(trimethylsilyl)ethynyl]pyridine
(0.22 g, 1.1 mmol) and 1-({[(4S)-4-methyl-2,5-dioxoimidazolidin-4-yljmethyl} sulfonyl)-
1,2,3,6-tetrahydropyridin-4-yl trifluoromethanesulfonate (0.42 g, 1 mmol) was added
CuCl (10 mol %) and PAC1,(PPh;), (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. Purification on preparative

HPLC gave the title compound as a solid (20 mg).
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hours. The m xture was partitioned between Et OAc (20

m.) and water (10 nL), and the aqueous | ayer was
wexbteaotBsl three tines with Et OAc. The conbi ne#CoOSE2005/001093

| ayers were washed with brine, water and concentrated

to a brown oil. Purification28n preparative HPLC gave

the title conpound as a solid (20 ng). 1HNMR (DMSO-J 6)
. d 10.75 (IH5 s); 8.56 (IH d, J = 1.8 Hz); 8.02

- . I ) - ! X d = — . B . )

{1 NP R0 P i S T30 R Py
326 )=8.BH34 6. 28¢124L of: 2 '2-1.%. [ q29=96.9 Hz);
R TR PO Chf 2 T T, s OfF 97369 o
3.34) 3.2 NEHL wB 241 7(2H @37 FN6:§ Hz)p 2.34 (2H, m); 1.29 (3H, s); 1.19 (3H, t, J =
7éi_]%ihyl-S-[ftrirrethylsiIyI)ethvnyI]pyridi ne

‘5-Br'onp- 2- et hyl -pyridine (0.707 g, 3.8 mmol ) (prepared
ARCEMISHing 409 [MH Y g. Chem , 1988, 53(2), 386-390),

et hynyl (trinethyl)silane (1.6 nL, 11.4 mol), Cul

(0.072 g, 0.38 mmol ) and Pdd 2(PPh3)2 (0. 2?7 g,4 g 38

(00 (o] PARSY! t . irred at 80 C for .
2 ZEOOLS: v difg ved under vacuum and
5-Biuenc-2<itditeyeline (6707 cap b etmbl) (geyaed aé’o@r(f\i/llzé &27.°0rgoChem.,

Ee S bg |.e conpound. APC1:I;I\/S mz: 204 | . b
1988, 35704 399-2§ON BNy (pims yTisilgnenl b 1 mmaols GwdORTP 5, 0.38
f : t F Ol = 4- . o
nntﬁlr‘ﬂl) faﬁﬂ g?%%é}%gﬁ éég?? ghg'?g %&?}H EQN QS mIY) were stirred at 80 °C for 4
h. Afi2r Sodiingehe sotyett oyay frérdbved4mpbr vacuum and the residue chromatographed

trifl r t hanesul f onat e hydrochl ori de was react ed
to ﬁ}{vlprQ.Z og ?368%510 t%e subtitle compo¥md.

A}[(ﬁélﬁg-lﬂfzng@hwénéi} 5- di oxoi m dazol i di n-4-yl ] net hanesul fo

nyl chloride anple 1d) in the sane way as for the
preparation of Exanple 1. 1H NMR (DMSOwzZ6) : d 10. 77

b S8 g Radityld SaikoimBratdlidin vty St 4 -

tetrahydropyridin-4-yl trifluoromethanesulfonate

1,2,3,6-Tetrahydropyridin-4-yl trifluoromethanesulfonate hydrochloride was reacted with
[(45)-4-methyl-2,5-dioxoimidazolidin-4-yl]methanesulfonyl chloride (Example 1d) in the

same way as for the preparation of Example 1.
1H NMR (DMSO-de): 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 nv/z: 422 [MH"].

) _4-{[(Trifluoromethyl)sulfonylJoxy}-1.2.3.6-tetrahydropyridinium chloride
tert-Butyl 4-{[(trifluoromethyl)sulfonyljoxy}-3,6-dihydropyridine-1(2H)-carboxylate
(3.77 g, 11.4 mmol) was dissolved in THF (15 mL) and concentrated hydrochloric acid
(15 mL) was added. After 1 hour, the solvent was evaporated and the product dried by

azeotropic evaporation with toluene and methanol to give a beige solid (88 %) that was
used without further purification.

'H NMR (CDClLs): § 9.72 (2H, s), 6.22 (1H, s), 3.75 (2H, q), 3.30 (2H, t), 2.65 (2H, td).
APCI-MS m/z: 232 [MH"].
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(4H m, 2.50-2.56 (2H, m, 1.32 (3H s). APCI-M5 m z:
422 [MH]. ¢) 4- ([CTrifluoronethvDsul fonyl] oxy)

WO 206/0848B3t et r ahvdr opyri di ni um chl ori de r - But pCT/SE2005/001093
4-{[(trifluoromethyl)sulfonyl]oxy
}-3, 6-di hydropyri di ne- 1(2H)2dar boxyl ate (3.77 g, 11.4
mol ) was dissolved in THF (15 nlL) and concentrated
hydrochloric acid (15 nL) was added. After 1 hour, the
sol vent was evaporated and the product dried by

azeotrop| C evaporatl on W th toluene and nethanol to
promatied) s fopyldexikak6-dihvdragyridinet 1 (2H)-carboxylate

A P A Gy o 1 g
dr(b;d&nse ARGt el solztiond 323 ‘[Cl\}hb‘f]ZM LDieint FIBR {30 m#; 60 mmol, 1.2 eq.) and

fI uor onet hyPsul f I I oxy 3, 6-di hydropyrl di ne-
Tfil% o /WLzaY%aRmog&r%atﬂy % frer; spirpeg: 2 Hirgier il minuishe

ot 1,y g R

(2@@, F6minol, 1. Degyyin) THR (SO HE.) (W88 adilyd mdethe appumxwasiltdwed to
m nut i rrj

W es After _stirrj.ng a further. 10 mnutes, a
aglatalr?cgrﬂ ealiipelratprer ﬁ? pqlpjﬂgr?gas w3 ith water, the aqueous layer
wasﬁé& With E%@J_&e @?9}1 Béh%l S ctrgm gﬁssfeg anasLd %ﬁégw]g%‘%dg\ﬁgl Sturated

was ad
ammomum@hlmsle adﬂhmom drine, dmdﬁsbdmmmulphhtebrpmd atapb&tedr Me residue

t th la
wep Qe ol B el S uies (20 Gtise P ghe e wed by
n—lﬁ:@fﬂ%@gA@ 1l Vigreeh %%ﬁ’Mrﬁt'ibns A MRNRR M%h Qbin€ Friflating

solution, brine, dried (sodiumsulp
agen 4 peesent butthe predsictiwes weesl Wltlhcrue fthet hunificftioneYiteldl13.17 g

fol lowed b
%3 U (TuRr Rl S A RS, P0n | Phe i e
'HNMR(ODUTIh e seT (SBITE), #105f(RAL qﬁg AqeRt t)s2.45 (21 /3881, 1.48 (9H,

but the product was used wit hout furt her purification.

JS)-Yi eld 13.17 g

GCMS-MS nv/z: 274 [M-57].

Example 5

(55)-5-Methyl-5-({[4-{[6-(trifluoromethy])pyridin-3-yl]ethyny!}-3.6-dihydropyridin-
1(2H)-yl]sulfonylmethyDimidazolidine-2.4-dione

The title compound was synthesized in the same way as Example 4 but starting from
2-trifluoromethyl-5-(trimethylsilanylethynyl)pyridine and 1-({[(4S)-4-methyl-2,5-
dioxoimidazolidin-4-yl]methyl}sulfonyl)-1,2,3,6-tetrahydropyridin-4-yl
trifluoromethanesulfonate (Example 4b).

1HNMR (DMSO-d): 6 10.75 (1H, s); 8.81 (1H, s); 8.14 (1H, d, J = 8.4 Hz); 8.02 (1H, s);
7.80 (1H, m); 7.19 (1H, d, /= 8.4 Hz); 7.32 (1H, d, J= 8.1 Hz); 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);
1.19 3H, t,J=17.6 Hz).

APCI-MS m/z: 443 [MH"].
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(79.5 %9. (Wistrow, D: J., Synthesis, 1991, 993-995).
IH NWR (CDA 3) : d 5.77 (IH, s), 4.05 (2H, q), 3.64
WO 2bi6/035332. 45 (2H, quintet), 1.48 (9H, s). GCCrRSTNB2005/001093
mz: 274 [M57]. Exanple 5 (5.S)-5-Methyl-5-( 4-
F6-ftrifluoronethyl >pyridin-25ll ethvnvU -3
, 6-di hvdr opyri dinl (
2/1)-yl]sul fonvUnet hyl )i m dazol i di ne- 2, 4-di one The
title conpound was synthesized in the same way as

ole4btstr.tingfrorp . _
Mm prometilpotrimethylsilanylethyayljpyridine hynyl) pyri di ne
- 4- | - . .- . o . .

T comtiuihvad pIEBAIA, fcn Biofle-2 (riluoromethypygiding in 98 % vield in
thy shvapwey ds Bxangle 4ar i f | uor omet hanesul f onat e ( Exanpl e
A%@% HN@&QE@%]J 6) : d 10.75 (IH, s); 8.81 (IH s);

: %S(lm' VIMELLg 4 Hz): 8.02 (IH, s): 7.80 (IH m:

7.19 (1H, d, J =8.4 H); 7.32 (IH, d, J = 8.1 H);

6.24 (1H, s); 3.81 (2H, d, J = 3.2 Hz); 3.34 - 3.21 .
b) ( Hrlodey2-(tdflporopetylpyridime 75 (2H, g, J = 20.8 Hz): 2. 34

A %@ﬁ;?ﬂ‘?éf 6-Ltritofortethy Dy idin-3-ait@ (1.9 £ 17 mmol) th etrafmaroboronic

acitt (FOV4, L8 eiTonmedshipbled-ifohh id¥Eafy, T the Ash B B ¥R, RMNGLI(D® ¢, 16
The titl e conmpound was prepared from i '
mmyo}) 3¢ -2dded injsmall rostansidsispiiiag. deftar i 5 gginvtey; asdodutiom of K1 (2.4

- - 244 [ M) .
o PSR 5 P By BB 1 e
reg®h (roomftémperated dnmdl thay stireddnfod a diiee 40 TniButgs. THe s6lEibh wal

ohor oni . .
de};ﬁgﬂggd%ﬁh 225,03 f 10 % aq.) and carefully neutralized with saturated aqueous

NaHCOs. The aqueous solution was extracted with EtOAc/diethyl ether (2 x 50 mL). The

organic layers were dried and purified on column chromatography with EtOAc/heptane
(1:2) to give the title compound (1.2 g).
APCI-MS m/z: 274 [MH"].

Pharmacological Example

Isolated Enzyme Assays

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/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 7.3 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
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acid (50% 23 nL) was cooled in an ice bath. To the

resulting slurry, NaNO (1.0 g, 16 o nmmol) was added in
weoensleloogsst i ons under stirring. After 15 m nut 6T/SE2005/001093

solution of KI (2.4 g, 14 mmol) in water (25 nlL) was

added in small portions. The2& xture was allowed to

reach roomtenperature and then stirred for a further

40 m nutes. The solution was decol ourized with Na2S203

ab(sélﬁze%f&QJ,l‘blt(ﬁmdAQﬁme}f 14l dejermeiet by heag ity e fRdtdse@icedt Aex 320 nm
a%eous NaHCO 3. The aqueous sol uti on was extracted

iR Y BP@?thh@ttmrls calewlatsd agfgllowmne s or gani ¢

°dﬁ¥§rs wer e &E and purified on colum
»dRRISHRNY P thlugrespeac traptiatilsior 1 FIOTessengCheigrhend] divided by
title conpound (1.2 g). APCI-M5 mz: 274 [MHJ. O
theinensseshogiical inmprpF Botesenatpdimnayle Assays MWP12 5
Reconbi nant human MWP12 catal ytic domai n nmay be
expressed and purified as described by Parkar A A et
g (2000), Protein Expression and Purification, 20,
The purified enzyne can be used to nonitor

Purlfleidipré-M8P8fis paichadel ¥roasChibldchya: TMYRAZ @it NGLBIm) is activated
final concentration) is incubated for 60 m nutes at

by rammnoephsay bmgrarigiaceiate{ APt 3idt M HuBst ha¥5eC. The activated

ol sy L N R RO o

concattration)g 1rQ;ubMe&la'@| 90 ﬁfﬂﬁMs 6&33 2C (80020, OyMWithniet sﬁﬂﬁeﬁc substrate
0.05% (wv) "Brij 35" (trade mark) detergent) in the

Mpa-2eetbe Jlf-Nwelisehlarlapd-Nik (126 abddpincasayf buffeh (01 MO Tis-HCI”
Activity is determi ned by neasuring the fluorescence

(trade mask) éﬂffeln PHah A chripindes). hiv N&!’éls g¢emM Catl2p0.04@mM €nCl and

| cul at. . .0l | | nh
oA 35 L LBl o
abkniek € thhibitors. 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 [Fluorescenceyyys inhibitor - Fluorescencepgciground] divided by

the [Fluorescencey; s inhibitor - Fluorescencepckground]-

MMP9

Recombinant human MMP9 catalytic domain was expressed and then purified by Zn
chelate column chromatography followed by hydroxamate affinity column
chromatography. The enzyme can be used to monitor inhibitors of activity as follows:
MMP?9 (5 ng/ml final concentration) is incubated for 30 minutes at RT with the synthetic

substrate Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH; (5 uM) 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:
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the [ Fl uorescence”-”" inhibitor- Fluorescence ac :g |

MWP8 Purified pro-MW8 is purchased from Cal bi ochem
woheosmazgee (at 10 ng/m ) is activated by PCT/SE2005/001093

p- am no- phenyl -nmercuric acetate (APMA) at 1 nMfor 2.5

h, 35 0C. The activated enzym¥ can be used to nonitor

inhibitors of activity as follows: MW8 (200 ng/m

final concentration) is incubated for 90 m nutes at 35

%’\C;Eﬁ%%é‘h’_%%%uagt(; %Fﬁﬂfé@&%&g tic g(ls;l;"l{ﬁ%? t2 Fﬁltf)gesge%ackgfomd] divided by

ay buffer (0.1M"T (trade mark) buffer, pH
th?f@“&&ﬁ‘i%%w% LY RE%PTCS%?MMWQ] 0.040 mM znd
and 0.05% (wv) "Brij 35" (trade mark) detergent) in
t he presence (10 concentrations) or absence of
MMPiditors. Activity is determ ned by neasuring the
uorescence at |ex 320 nmand | em 405 nm Percent
Recantbiniant bgmas VP £4 patelytic dempinl thanke exaresaed wid plmﬁadsas described

b}ﬁlgeﬁlﬂtrf{g Ep a {0‘05? #&F 'Exg)? 258 ggl%l(r:lglP ﬁc%ﬁh ;;Q,Oﬁic he punﬁed

enEyme bﬁsb@tmﬂ taenonitor inhibiddhd8X ASeieiayhd fodlotvs MINEPT MYBShg/m] final
catalgtlc domai n was_expressed and then purified by Zn

°°8ﬁf‘é1tfé ign)ds (RryRatEs i@r@t%}u&fﬁﬁflrw tem@eﬁtw vmlnﬂme gtéc substrate
e ey
R e

0. Mﬁ(\?f@“ghﬁﬁg dﬂ%@ldﬁkgde@érge@ﬁﬁrt%&e@él&% cbﬁbeaﬁa%hs) or

buffer ris- trade mark) buf pH

abgense &f | toe)s | AFtiED) i dQ@mm@d\by nEasgingxbe ﬂwza@ncantov»ex 320 nm
and 282405 .ilém?%r%c{%%lﬁﬁltl gltlg Qaq%lﬁ% lég fo(iil%%v%r‘%elnnﬁblﬁorﬁ 1ts Igcefual to the

presence
[Fluorescencey,yys innibitor - Fluorescencepacground] divided by the [Fluorescenceyp,,s

inhibitor - Fluorescencebackgmund] .

A protocol for testing against other matrix metalloproteinases, including MMP9, using
expressed and purified pro MMP is described, for instance, by C. Graham Knight ef al.,
(1992) FEBS Lett., 296(3), 263-266.

MMP19
Recombinant human MMP19 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: MMP19 (40 ng/ml final

concentration) is incubated for 120 minutes at 35 °C with the synthetic substrate Mca-Pro-
Leu-Ala-Nva-Dpa-Ala-Arg-NH) (5 uM) 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 (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
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absence of inhibitors. Activity is determ ned by

measuring the fluorescence at | ex 320 run and | em 405
wamocRessaent i nhibition is cal cul ated as fol | oRETEE2005/001093

Inhibition is equal to the [Fluorescencep/ M nhibitor

di vi ded by the [Fluorescence 28 i nhi bitor-

Fhi or escencebackgr oundl - MW14 Reconbi nant human MWP14

cat al yti c domai n may be expressed and purified as

P‘l*@cﬁ b Park t

Expfg"!eclg3| Bl éﬁ’é’t‘l‘-’furl ?ﬁggctelngé “C ‘%é@‘pb%@% ﬁFElore& CoNCemimus

enzyn? can be used to.,noni tor | nh| bitors of activity

o FTHRRESenGfdmcherowdl-ng/ M final concentration) is

i ncubated for 60 mnutes at roomtenperature with the

synt heti c substrate Ma-Pro-Cha-d y-Nva- H s- Al a- Dpa- NH
P&tgiﬁmi%g' n assay buffer (0.1M"Tris-HO" (trade

mark) buffer, pH 7.5 containing 0.1M Nad , 20mM Cad 2,

0.020 mM znd and 0.05% (wv) "Brij 35" (trade mark)

detergent) in the presence (5 concentrations) or

Plafis® petein binidiy wid dt@Emifat byllhltr}z(ﬁlt@tlgﬁirﬁéﬂ%ﬂSﬁatl%M 96 well format
nmeasuri ng the fluorescence at I ex 320 nm and | em 405

aspii. Opegacle trst oashsibi theqriasns prateinbiatling cd's réfkdnowsompound
| nhi bi tjson IS ciu?:i\l to ege [ Fl uorescence” inhibitor Fl

(bBﬁieeSQE‘éiﬁ 86‘%;1?181“?08 ey the [Fl uorescence -

TdsDBb b s ﬁl)é 1‘3‘1\/?@1@@5%%&?]]\4‘(%6)? L OLRedtd E)lag ?ttt(l) Q%nal

agal nst ot matri x net ot el nases, "1 nc

colbérfiratius bi Y0 pipaebapiliandd atirdofd € ﬁ@faﬁlr% l(ﬁmmutes 350 pL of
descri bed, for instance, by C. G aham Kni ght et abh,
the plagpy wasensfered to angdrailratienplis MiMoPae ORE LM nHof,

BB S BT oS 5y
teﬁf)%ﬁh@ Aﬁ’fé?%@ﬁtﬁﬁ%&u@ﬂ AnEU6Adeht@dn Ut thEmpottds i e obtained

puri f
plasma water (the unbound fraction) was determined by LC-MS/MS using a 3-point

calibration curve and compared to the concentration in the original spiked plasma.

The analyses were performed using a gradient chromatographic system with acetic
acid/acetonitrile as mobile phases. The detection was done using a triple quadropole mass
spectrometer, API3000 or API4000, from Applied Biosystems, with an electrospray

interface.

Protocol for Determination of Solubility

The solubility of test compounds in 0.1M phosphate buffer, pH 7.4, was determined as

follows:

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
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enzyme can be used to nonitor inhibitors of activity
as follows: MW19 (40 ng/m final concentration) is
wonooshhatssl for 120 m nutes at 35 0C with the syariSerios/001093

substrate Ma-Pro- Leu-Al a-Nva-Dpa-Al a-Arg-NH 2 (5 mV)

in assay buffer (0.1M"Tris-B@ " (trade mark) buffer,

pH 7.3 containing 0.1M Nad , 20nM CaCl 2, 0.020 mM zZnd

and 0.05% (wv) "Brij 35" (trade mark) detergent) in

t he I:gres nce (5 concentrations). or absence of

TILE Vi wereAden flierpd thyopgh @ Mitlinose MijllerebH -4 hgmtfiléer into a new
2 hL UL SRES B ol Bl pollor” TR0t ST AP R T iStewred to  mew

rtion vs calcu
2 B0 s bial bhedibdfath oy NI obfHatOs S RE S11F ¢ F (066 u1).
i nhi bi tor Fluorescence ] @Prpgit ein Bi ﬁ%}?ng (2 Pf'lagma
protein binding was determ ned by ultrafiltration in
format assay. On each test

ted 96 |1
A Gandied Selkrmon ns dor GOy R oAt sl e @ bicked using

' Lt or In paral]el.. Test
soREIROUG ALARSARAEL RS TR LBl By BEL B LBl TEtmormaty
hdea $oBavedconcértgibndofCOMCEHhT Adddors 0Qfe/he.. THE AR
° eeui [ ?Jr at egl at rlcl)o(r)n t enper at Jirdngf org/lo' m riut grée.pr%%%edby

disfelvist & knoviy weight aftbe compmindrin 86.5t% etiranal (SOAHIL) bndttean

sofp ol PIGTBH R Patssaaa Gt omTrouge ea BLbpbmpetyglissolved,
i ; ri.fugation, th :

DVIS01S00, 1508 S LAY bl

reswhingrso(utiog visi it ddxe tth©fPpro@satél eS18FRIvARLL BiYxture of
LC- M5/ M5 using a 3-point s calibration curve and
aceterrpHe/d 00 piM penandir @actatgptbh 5i20-304230-60.i I hembsaspiakfacther, more

dﬂ‘@"%?%%{%?@?ﬁﬂ%% seggq\%%\ﬁﬁﬁrfor im:;\d usi ng a gradi ent

Test compound solutions and standard solutions were then analysed by HPLC with UV-
detection using the following parameters and the solubility of the test compound in 0.1M

phosphate buffer was thereby determined:

HPLC-equipment: HP1100/HP1050

Column: HyPURITY Advanced, 5 ym, 125 x 3mm
Column temperature: RT
Flow rate: 1 mL/min
Mobile phase: A = acetonitrile

B =100 mM ammonium acetate pH 5.5
Isocratic ratio: A/B 20-50/80-50
UV detector: 254 nm (220-280 nm)

Injection volume: 20 pL
Chromatographic data handling system: ~ ATLAS/Xchrome
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acid/acetonitrile as nobil e phases. The detection was
done using a triple quadropol e nass spectroneter,
WORVBROGB3sr APl 4000, from Applied Bi osystens, RCTSE2005/001093
el ectrospray O interface. Protocol for Determ nation.
of Solubility The solubility36f test conpounds in 0.1M
phosphate buffer, pH 7.4, was determ ned as 5 foll ows:
The test conmpound ( 1 ng) was weighed into a 2 nL
Protaot fori Déterminntionsd oy Bap and 0. 1M phosphate buffer
pH 7.4. (1.00 nL) was added. The sanple vial was then
soni cated for about 10 m nutes and then placed on a
shake board overnight at 20 0OC. The contents ofthe
Logdnphley atghH Rel wert ieterhiret! esiag atshaloafiiskandvhdd.iA0aropriate small
Mllex-LH 0.45 mmfilter into a new 2 nL glass vial to

ampuptotthe tesh corapound; was.plaged i p 4Rl glass viabwithagcrew) cagest room

LRI .51 PO e PSR S 0 v

ad@éd. Tk &/l s FhidnVRnicafed F8CEheR At d] Rlto URSS1vE R und
wn

was established using solutions of kno

comptatayit Fleemi @N. nIThEEEmd phdspbats boffekpldint Gameaed with il Qbtanol)
wer (Por Ily chosen tqg have concentrations of ~10

wat g Ao st

W§F shakenfns minudesp apa thaitvisyphisess She twigyphases
' . . d_i % |, (500
o S 500 B TE RO 10D 4 80t e
terhiperhtee. FOPQUING s¥gatsd hqleolPinCOBRAE HRAMS wef*egﬁlalé;%g? glr duplicate

DM5O (500 ni) was added and the m xture sonicat
by AT using dreafollowingronditiens:The resul ting sol uti on was

then diluted to PR iate volune with a mxture
InbeIC&’ét:et onitri ﬁg?r%ggolﬁﬂfqaﬁﬁ%%n&ﬁ acetate pH 5.5
=50/ 80-50. Kfpipsgessary, a further, nore dilute,

standard sol ution was prepared by dilution. Test
Detsergpound sol ukirgtos Spectrsfiandgg d sol utions were then

anal ysed by HPLC wi th Uvdet ection
Column: YMC Pro C18, 5 um, 50x4mm, Part no. AS125050504QT
Column temperature: RT
Flow rate: 1 mL/min
Mobile phase: A = acetonitrile
B =25 mM formic acid
C =100 mM ammonium acetate pH 5.5
D = 0.05 % ammonium acetate
Gradient: 0.00 min A/Bor A/Cor A/lD 5/95
5.00 min A/Bor A/Cor A/D 100/0
7.00 min A/Bor A/Cor A/D 100/0
7.02 min A/Bor A/Cor A/D 5/95
UV detector: 254 nm
Injection volume: 50 pL of undiluted aqueous phase and 5 pL of 10 times
diluted (with methanol) organic phase
Injection cycle time: 11 min

Centrifuge: Hettich, Universal 30RF
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using the follow ng paraneters and the solubility of

the test conpound in 0.1M phosphate buffer was thereby
wdebwrodzaed: HPLC- equi pnent: HP1100/ HP1050 Col BOW/SE2005/001093

HyPURI TY Advanced, 5 nmm 125 x 3nmm Col umrm t enper at ur e:

RT Flowrate: 1 nL/mn Mbil &lphase: A = acetonitrile

B = 100 mM anmoni um acetate pH 5.5 Isocratic rati o:

A/ B 20-50/80-50 UV detector: 254 nm (220-280 run)

In‘lg(?cti on vol u%: 20 L Chr omat ogr aphi ¢ data handl i ng
Vet em ATLAS/ SGHBIedPAwitéso N ofte¥-2S6Ri6r ni nati on of Log

H 7.4 were Lned using a shake
C%Og%%%?@%gﬁgkﬁﬁ da{%l P %tre'inat e ‘Aéﬂg‘é‘sf )gc;:trlﬁ?}ﬂ? of the test
conmpound was placed in a 2 nL glass vial with a screw
cap at roomtenperature and 600 nL of 1-octanol
Theslag I atr e stalue was 20tomakipdiysqabat ged(stE equapitn belb)w)Wsm Excel sheet -
added. The vial was then sonicated for one mnute so

after magual; tuRing & copowdRsak Aa sepanes avhjch Whkerepwtedrfrong the
WJBH? f (.A (saturated wth
A%E%ct ano %B%éﬁg?gééﬁé%@%wgte\%( al was shaken for 4

Cdltulsticsoft1og M,X, I hieedusBohases. The two phases were
then separated by centrifugation of the sanple at
| OO0y for 10 mnutes at ro tenperature. Finally, the
separ ated aqueous a orggnhi c phases were anal ysewd\' n
dupl i cate byl HPLC usihg the foll ow ng conditions:
[Analyte]or, Areaog x Dilution factorg
LogD= — — |=log
[Analyte]qq

- Vig (0rg)
Areayq X Dilution factor,y x———

\ (a_qy

The following table shows data for a representative selection of the compounds of the

present invention and for selected compounds from WO 02/074767.

Table
Solubili i
hMMP12 | hMMP9 hMMP8 | hMMP14 | hMMP19 olubility | - Protein
Compound pH74 binding
ICsp (M) | IC5p @M) | IC5p (M) | ICsp (@M) | ICso (nM)
(nM) (% free)
Example 5 5 7 430 >10,000 3,340 41
Example 4 3 8 780 >10,000 | >10,000 1297 9.7
WO 02/074767, page 119
(58)-5-methyl-5-({[4-
(pyridin-2-ylethynyl)-3,6-
140 11,24
dihydropyridin-1(2)- ,245 >1,000 >1,000 6,200 1597
yllsulfonyl}-methyl)-
imidazolidine-2,4-dione
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I njector: Spark Holl and, Endurance Punp: HP1050
Detector: Kratos, Spectroflow 783 Colum: YMC Pro C18,
w6 208/008334nm Part no. AS12S050504QT Col utm  PCT/SE2005/001093
tenperature: RT Flowrate: 1 rnL/mn Mbile phase: A =
acetonitrile B =25 mMform @d2acid C = 100 mM ammoni um
acetate pH 5.5 D = 0.05 % ammoni um acetate G adi ent:
0.00 mn AABor AACor AAD5/95 5.00 min A/B or A/IC or
A/D 100/0 7.00 min A/B or AAC or A/D 100/0 7.02 mn
AB or AJC or A/D 5/95 UCde?ekMoB: 254 nm I njection
volunme: 50 nL of undil uted aqueous phase and 5 nL of
10 tinmes diluted (with methanol) organic phase
| i : . : ey _ .
L S il TD or EphE RVl e E i ot
geni e Chronmat ographi c data handling system
ATLAS/ Xchronme The log D pH7.4 val ue was automatically
cal cul at edR( ee lkquation bel ow) by an Excel sheet

O
ARZ
N\S/A(“\NH
N\
V) oo N

wherein

1
R represents C1 to 2 alkyl, cyclopropyl, F, CN, OCH3, SCH3 or OCFj3; said alkyl or

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

R represents C1 to 3 alkyl.

2. A compound according to claim 1, wherein R1 represents C1 to 2 alkyl optionally

further substituted by one or more fluoro atoms.

3. A compound according to Claim 2, wherein R1 represents CF3.
4. A compound according to Claim 2, wherein R1 represents ethyl.

5. A compound according to any one of claims 1 to 4, wherein R2 represents methyl or

ethyl.



after manual typing of conpound peak area responses

whi ch were reported fromthe ATLAS chronmat ographic
wdabw/ooatsll i ng system Cal cul ati on of | og DPH7P@iDgE2005/001093

equation: The follow ng table shows data for a

representative sel ection of t3ge conpounds of the

present invention and for selected conpounds from WO

02/ 074767. TableC L A I MS 1. A conpound of formul a

(1 a [ bl e sal eof
6 Bt FOREELLG R, SRERH ROrEr by -

CN, OCHS, SCHB or OCF3; said aIkyI or cyclopropyl

group being optionally further substituted by one or

7moAecotdpoandaaibodisg tacidin? 1 Rhidps selecttd fion the gBovl doyikisting of:
(FuprabeRbaichotevadt kypeBytrbnd fys foprign- 108)-

5 yﬁéi@ﬁhw}ﬁieﬁfh)by n%@l?ylﬁﬁld%lfﬂnfel ZJ@fd‘i"orét oms. 3. A conpound

according t erein Rrepfesents CF3 . 4. A

(550 15p(d %H6dhmmmmdgl 86’5)@1%19&]3 ,O-dilg deipyriBine Hﬁﬁ’f&s'é]:ﬂmlﬁonyl}methyl)
C un accordin to an one O Cl al ns
> ineth%rlgmgi%?&dg}enf%-%?%t& esents rre?hyl or yet hyl .2 6. A
SI{PITP{[W4%§@§/§2 BAibLoifdi @z din- M%@ﬂlpl}&llf&ﬁnﬁﬁ §r3t@
I

7. A conpound according to clai'm 1which

tesehbomsich-draT IR oup erissaseomigilor

10 (55)-5-({[4-[(6-ethylpyridin-3-yl)ethynyl]-3,6-dihydropyridin-1(2H)-yl]sulfonyl} methyl)-
5-methylimidazolidine-2,4-dione;
(55)-5-methyl-5-({[4- {[6-(trifluoromethyl)pyridin-3 —yl] ethynyl}-3,6-dihydropyridin-
1(2H)-yl]sulfonyl}methyl)imidazolidine-2,4-dione;

and pharmaceutically acceptable salts thereof.

15
8. 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)

20 (i)

wherein R2 is as defined in formula (I) and L1 represents a leaving group, with a

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



(55)-5-({[4-[(6-net hoxypyridin-3-yl)ethynyl]-3, 6-di hyd
roryridin-1(2)-

woRhswoivayl } met hyl ) - 5- net hyl i m dazol i di ne- 2, 4PdT/SAZ005/001093
(59)-5-( { -[(-fiuoropyridin-S-yCethyny
-SM-di hydropyridin- 1(2 )-yl]3ul fonyl } met hyl ) -
5-net hyl i m dazol i di ne- 2, 4-di one;
5-{[1-({[("-S)-4-net hyl -2, 5-di oxoi m dazol i di n-4-yl ] net
hyl } sul fonyl ) -1, 2,3, 6-
tetrahydropyri di n-4-

nyl } pyri di ne-2-carbonitrile

(55)-5-({[4-[(6-et hyl
pyridin-1(2 )-yl]sul fonyl}net
5-met hyl i m dazol i dne- 2, 4- di one;
(55)-5-nmethyl -5-({[4-{[6-(trifluorpnmethyl)pyridin-3-yl
] et hynyl }- 3, 6-di hydr opyri dif} ( 2
)-yl]sul fonyl } met hyl )i mi dazol i di ne-2,4-di one; and
pharmaceutically acceptable salts thereof. 8. A
process for the preparation of a conpound of fornula

whdrding® id6f H&?rfédiiﬂﬁgxﬁhéf"rh,oﬁ” a pharmaceutical 'y

acceptable salt thereo Ich conprises: a) reaction
b)Ofrezﬁ:ti6ﬁrdSP@'éBﬂ1p@ﬁncf@Fﬂ&ﬁh@lagfv{k) (H 2 1 wherein Ris as
defined in formula (1) an represents a | eaving
group, with a conpound of formula (l11l1) (or a salt
thereof )wherein Ris as defi@ed in fornula (1); or b)

reaction of a conpoug?g f nula3(X) (X) 2 3
W/

R
O
N
X H

0o

-yl )ethynyl]-3, 6-di hydro

(X)

. 2. . . .
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)

R1

~N
10 (1X) /

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

15
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wherein Ris as defined in formula (1), Ris Hor a
sui tabl e protecting group and X is a |eaving group
weuals/ass3hal i de or triflate; with an acetyl eni 8CT/SE2005/001093
compound of formula (I X) wherein Ris as defined in
formula (1); orc) reaction of3sa conpound of fornula
(XI) (XI') 2 3 wherein Rrepresents H or
trimethylsilyl, Ris as defined in formula (1) and R
represents H or a suitable protecting group; with an
aryl halide or triflate of fornmula (VI) (M) wherein R
c)i geatiogef 2ivethponnd of feunula(KY) and X represents halide
or triflate; and optionally thereafter formng a
pharmaceutically acceptable salt thereof. 9. A
phar maceuti cal conposition conpkRsi a conmpound of
formula (1) or a pharnaceuti@@? ept abl e sal't
thereof as clained in an onﬁsof arRg_JIRto 7 in
Nt C agcept abl e
adj uvant, diluent or c ier. 10. Mrﬁggcess for the
preparation of a p ceuti cal cdﬁpo ion as clained
in claim9 whichRoOnprises mxing a conmpound of
formula (1) or a pharnaceutingly acceptabl e salt
thereof as defined in any one of clains 1 to 6 wth a
phar maceutical |l y acceptabl e adjuvant, diluent or

wﬁ&éiﬁiﬁfeg%entﬁfpm%éﬂgllﬁfyl,f@' 9145 Befidad 18 FoRnula (I) and R’ represents
pharmaceutically acceptabl’e salt thereof as clained

Hany s@i%l@lﬁroeécﬁhgrgmhpg Witk ah @fyl hakdd ot triflateafornduda (VWHe
of a conpound of fornmula (1) or a pharmaceutically
acceptabl e salt thereof as clainmed in any one of
cl ai ns 1to7inthermwﬁam re of a nmedi canent for
use in the treatnent of "a ctive airways
di sease.

association with a phar

NS
X

(V1)

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

and optionally thereafter forming a pharmaceutically acceptable salt thereof.

9. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 7 in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

10. A process for the preparation of a pharmaceutical composition as claimed in claim 9
which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt
thereof as defined in any one of claims 1 to 6 with a pharmaceutically acceptable adjuvant,

diluent or carrier.
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13. Use according to claim 12, wherein the obstructive
ai rways di sease is asthma or chronic obstructive
wouebosmoe3y di sease. 14. A nethod of treating ardrTSEa®E001093

or condition nediated by MW12 and/or MWP9 whi ch
conprises admnistering to a3gatient a therapeutically

ef fective anount of a conpound of fornula (I) or a
pharmaceutically acceptable salt thereof as clained in
any one of clainms 1 to 7. 15. A nethod of treating a

1o bsft& coappyrd ef fomayle (Bios eahermgrenticallyraseépiade salt thereof as claimed

amnls rln patient a therapeutically effective
Sg]of‘sz)gﬁdls%fn BPR a (1) or a

pharnaceutlcally acceptable salt thereof as clainmed in
any one of clainms 1 to 7.
12.  Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1 to 7 in the manufacture of a medicament for use in the

treatment of an obstructive airways disease.

13. Use according to claim 12, wherein the obstructive airways disease is asthma or

chronic obstructive pulmonary disease.

14. 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 7.

15. 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 7.



