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HYDANTO N DERI VATI VES USED AS MVP | NHI BI TORS Fi el d of
the I nvention The present invention relates to novel
why@aneshn derivatives, processes for their PCT/GB2007/004556
preparation, pharmaceutical conpositions containing
them and their use in therapy. Background of the
I nvention Metall oproteinases are a superfam |y of
prot ei nases (enzynes) whose nunbers in recent years
have i nHYEHRETOIN PERIVATAESUSERASIVMP IRHBITORSal  and
functional considerations these enzynmes have been
classified into famlies and subfam|ies as described
in N.M Hooper (1994) FEBS Letters 354:1-6. Exanples
FieQfof TRt AL bR Ot ei nases i nclude the matrix
—rrer%—crm-m‘a nases (MWs) such as the coll agenases
The(vb4ent invbitBon ﬂh’hﬁb‘s&ﬁ) notdi ayga.ﬂtalhldeﬁsmeé \BR:ssdeB9theirt he

stronel ysi ns rratrll sin ( 7).,
prepaggtign, Bé"l‘rg?%‘g@ Woé)tlonéﬁ léjr use E%M‘Y‘%rgpy'
M- MWPs (MVP14, MWP15, MVP16, MVP17) the reprolysin
or adamal ysin or MDC fam |y which includes the
Backeonetlaf g lamehtomeddases such as TNF converting

ADAM O and TACE): the astacin i ch.
Ml e B hmalsge e RS mest. Slare pythbefllin recent
yealy 1058 iMASRed FlaRlaticANH PB4sbg on RRLG P PhBLHGRE §01i%it1ét’atﬂ>‘hs these
aggrecanase, the en ot helin converti ng enzyme fam MyH
ooper

enzzmes hanes beagictasefied inte Gimilies andgubfemjlies asalepériped in N.

asPURRSTRSIRRIES BRI PR TRI i b
meﬂanmloteendsessmmprs)emdah Ither@uagmias@s(mm,ymmm MMP13), the
devel opnent, bone fornati on and uterine glgl&ilell

gelgfifiop 2: MMk Dothe stramsiyrias IMDARS. VAP pymgilysin
(MM?% 'Iﬁét&h%e‘?&"téé Mﬁzﬁ éggn% ffh@/ﬂ@ﬂ)@w% Nanee ed (MMP14,

strat prot eogl ycan
MNIP hi it 6 MIMIRL 7 the petpmd)lgislnam adaraalgsm los MIDe fareile svhiah includes

thegFesF BRI SHoAsaanEL Bl N Remesgh et e i DA flhang TACE); e

astd¥ef @S ySwhich include enzymes such as procollagen processing proteinase (PCP);

and other metalloproteinases such as aggrecanase, the endothelin converting enzyme

family and the angiotensin converting enzyme family.

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

processi ng, or sheddi ng, of biologically inportant
WOre0uB0633e3 prot ei ns, such as the |ow affinity |BE/GB2007/00455

receptor CD23 (for a nore conplete list see N M

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

Met al | opr ot ei nases have beer associated with many

di seases or conditions. Inhibition of the activity of

one or_nore netal | oproteinases may well be of benefit
condionp, derexgimyde; yarowy wdamiatari end plergisxdispebes: suctans, nflammation

' . : i¢.di seases..such as, . .
of t%l%[o:ngcg@h&%%y g%q'{r%gljg %i&n t1% 82‘[6%%'&151"[1'5)?135 ﬁgﬁ%{lg?tamatlon of the
gasto-iltestinabtraa $¢$eaalﬂ§hlfﬂﬂahﬁnmﬂ? oot _alisleeltsefl_haéfrlafwei (Sb{l‘iti@fand

he tro-intestinal tract (especially inflammatory

gas{%\% ﬁf?@q%%%} Oﬁii% eFa(pspecially porissigrrgzgmatdermatdjs); in tumour
kSR o S 0Ll P A8y s,
extriapel biilag evedex agehoasi cateedrthitish imbmmnbsompﬂimﬁigfggf @dett adste¥porosis

the extracellular matrix such as osteoarthritis; in
ond e GRBREK i 0SSy el Bhin BBt abpiorgses: G anhanced
collE%Qﬁ%ino&elﬂhé 8828ihted WitlliREASE Pe (el @Fﬁ%gse%ﬁéﬂ as gingivitis),

aberrant an?logene3|s; t he enhanced col I'agen .
corpeahplgetatipmgileesation oftteelslin, thosEd e ivesongitioho@ach ad colonic

. et - i
anafbBEIS o o (Rl Bl e RE Rlstess 0 e el and
periphetahne2Bo1BGlySBIng (AIRASY BNAFH1S cl@0sisy @ﬂﬂlﬂi‘im&‘f’&‘@fgease;dextracellular

heal i ng; denyelinating diseases of the central an
matgg F?fﬁ?fgernélllg olsevsddn §f}fgtOéf%cutaé dishasgs syall asiredtenosis and
[ : i-mer.! ' - extracel |l ul ar mat
SRR A AR ol PR Sira BBt Bl [ ey
as restenosi s and at heroscel erosis; asthma; rhinitis;

' [ ' COPD) .
M 505 B BBl BT SBseoe (O
| LA deiabbYicsi i .
gk A O SRS SRR o
the segrRe gragpit] 1995d MMRians psefdrbeiallarepgsedfin activa@Armadvdftkges, and

L MR SINEL G T
199mnﬁﬁhagmlégﬁmaﬁmry§2&@@@9'@9%%11%111 celtiQr nal
~268: 23824] as

of Biol ogical Chem stry, well as in
atheresglereiia IegonnMathemete e ek 499% Anasi. Batho]. WA st A reouse model

of COPD %8ed mha‘ikngea&*}glcé w]iéxgciéar%t%g;molé for s%?{%onr}%gs? Itwo 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].
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of COPD is based on challenge of mce with cigarette

snoke for six nonths, two cigarettes a day six days a
wowr®R/063893 d-t ype m ce devel oped pul nbnary enphBRGEGR2007/004556

after this treatnment. When MW 12 knock-out nice were

tested in this nodel they devel oped no significant

enphysemn, strongly indicatihg that MW12 is a key

enzyme in the COPD pat hogenesis. The role of MWs such

.as MW12 in COPD (enphysema and bronchitis) is
CligicalstiaiesawitmatritemstaH opnotbitsise imdjzituas ha@SBequentiy @nealed adverse

. ic0l in ANt -infla ry, and | nonmodul gt or
ST TR DT S—
the dinsien devetchrhdiatof sempkin RhtiNGeRASHDtRRE ﬁﬁﬁ'ﬁgﬁ' drug candidates.

infiltration and macrophage-derived MWP- 12 expression
Sevieral hypethesen paser apar e daolk ofIselgeiisdtyKan theseadriug [chitidatzkam@g the

. i i . i | i 102: .08 6-39 S [ .
ireh R g S 0ab % Bl AR Bt
synrhetad (seq fat exanipies JiThbiak PetesohavadionauRA ReYedi &, 88/(26D6): 677-

673.%“ e side effects referred to as the ]
8IS QI 4% BYPe Ay rRasEhis adupremmemeoskeletad silelelipets, there is a

cled?h f 3 / . e LN I
O VOB p s AR 62 S B e Bt i 12
medigisdhhmsedisbased upon a | ack of selectivity for these
drug candi dates anong the different nmatrix
met al | opr ot ei nases have been advanced to explain the

A nithbetb kel Giraleid¥d HhHTRrd S€ &nowR (se@gﬁ?‘g%%%}glg; %‘% gé_‘\'}?eiws of

Pet er son, Cardi ovascul ar Research, 6

MMggiphibifogs by Begkett®R.Ri andﬁivl;'étahmMﬁ d998.He. mjylfvfeﬂmer. Patents,
|..si de  eff e |
sASE AL oS ol LEioRe, GRS Toob bz s oo

the treatnent of MVP-12 nedi at ed hunman di sease. A
n of .metal | oproteinase inhibitors are known (see,
WQ@B@%#&!S@EOS@W ipindeyivetivaas fommilpi t or s by Becket t
R P. and Wiittaker M, 1998, Exp. Opin. Ther. Patents,
83}:259-282; and by Wittaker M et al, 1999, Chem cal
Revi ews 99(9):2735-2776). %@ 0 O74751Ydi scl oses
hydant oi n derivatives of f a that e useful as
MVP i nhi bitors. R

RS—A z

that are useful as MMP inhibitors.

We now disclose a further group of hydantoin derivatives that are inhibitors of
metalloproteinases and are of particular interest as potent and selective inhibitors of
MMP12. The compounds of the present invention have beneficial potency, selectivity

and/or pharmacokinetic properties.

Disclosure of the Invention

In accordance with the present invention, there are provided compounds of formula @
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We now disclose a further group of hydantoin
derivatives that are inhibitors of netall oproteinases
w@rasaeBIdf particular interest as potent and BEI/6BRI07O04556
i nhibitors of MW12. The conpounds of the present
i nvention have beneficial potency, selectivity and/or
phar macoki netic properties. 4Di scl osure of the
Invention In accordance with the present invention,
there are provided conpounds of fornmula (l)wherein R
represents H, CH3, CH3CH2, CE3 or Qycligpropyl; and 2 R
represents H or CH3; and phaﬁhgé% ' |y acceptabl e
salts thRkeofN. 2 I n ong_ephodi R resent g1)CH3.
I n one enmbotfi nefpt, R ropyl or CF3. 1
2 I n one eniedihent opropyl and R
represents - 10 R represents
CF3 and R represents CH3. Exanpl es of conpounds of the
i nvention include:
-{.(4S)-4-cycl opropyl - 2, 5-di oxoi m dazolidin-4-yl]-Nne
Wh%fﬁ[;ﬂ “N-{[4- (pyrim din-5-

1 . .
R2 Yépfﬁgé?@ﬁ%y;c@&%&@%3@%‘?@%@?%@3 i di n-4-yI]-N-({
-[(2- i mdin-5-
R ?ﬁpg%%t]%éﬁ%ﬂ@fl?%t ﬁzlr) EnN— mre]t gyl met hgneslul gonam' dle;
M B di il din. 4- N
and efAReAoAN LR s dagyonol m dazol Tl n- 4yl - e

. 2
In one embodiment, R™ represents CHjs.

In one embodiment, R1 represents cyclopropyl or CF3.
In one embodiment, R1 represents cyclopropyl and R2 represents CHs.

. 2
In one embodiment, R1 represents CF3 and R™ represents CHj3.

Examples of compounds of the invention include:
1-[(4S)-4-cyclopropyl-2,5-dioxoimidazolidin-4-yl]-N-methyl-N-{[4-(pyrimidin-5-
yloxy)phenyl]methyl} methanesulfonamide;
1-[(4S)-4-cyclopropyl-2,5-dioxoimidazolidin-4-y1]-N-({4-[(2-cyclopropylpyrimidin-5-
yl)oxy]phenyl}methyl)-N-methylmethanesulfonamide;
1-[(4S)-4-cyclopropyl-2,5-dioxoimidazolidin-4-y1]-N-methyl-N-( {4-[(2-methylpyrimidin-
5-yDoxy]phenyl} methyl)methanesulfonamide;
1-[(4S)-4-cyclopropyl-2,5-dioxoimidazolidin-4-y1]-N-methy1-N-[(4-{[2-
(trifluoromethyl)pyrimidin-5-ylJoxy } phenyl)methyl]methanesulfonamide;
1-[(4S)-4-cyclopropyl-2,5-dioxoimidazolidin-4-y1]-N-({4-[(2-ethylpyrimidin-5-
ylDoxy]phenyl}methyl)-N-methylmethanesulfonamide;
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5-yl ) oxy] phenyl } net hyl ) net hanesul f onam de;
| -1(4S)-4-cycl opropyl -2, 5-di oxoi m dazolidin-4-yl]-

W bopBAOS3PY 4- { [ 2- PCT/GB2007/004556
(trifluoromethyl)pyrimdin-5-yl]oxy}phenyl)nethyl]nmeth
anesul f onam de;
| -[(4S)-4-cycl opropyl -2, 5-diSoxoi m dazol i din-4-yl]-N({

4-[ (2-et hyl pyri m di n-5-
yl ) oxy] phenyl } met hyl ) - N- net hyl net hanesul f onam de;
1-[(#8]-4 L3y toprapyt-L SpdiopyinidizbHdinek o] N-{(@z{L i(tiffuodorydthypyir{midin-

-yﬁg{% é@é@{}l i %@Pﬁg‘ﬁ@ 4 ) LIam gien- agayé]har maceutical |y

and %ﬁﬂﬁ&ﬁh@alﬁfad&ﬁ)téﬂﬂl@Efﬁﬁfthergﬁ_ch exenplified conpound
epresents a particular and I ndependent aspect of the

i nvention. The conmpounds of fornula (1) may exist in

Bach iRt e LS rlemtsntsa b i o ARl ShadrRent Bfee ot the

invédiRmeof are included W|th| n the scope of the
i nvention. The various optical isoners nmay be isol ated
by separation of a racem c mxture of the conpounds

The-conk §?’“‘ﬁ‘? | \éﬁgﬁlﬁg a&) ma?_'g{% il tlotn% ic 83t ktﬁs to lgeatﬁxtdéﬁg{?)%h that all

cry erna rve

enahSEOHEE sdifskstedifers th@hiaed aﬂd/n@ammﬁﬂtereof a&ymlml withi®theByope of
synthesis fraom opt] cal ly active, sfartl ng materi al s.

the J{yeRO, pthecaripys epticpl Jeoresomay ke ise alqd by sep@inh3datsayc mixture
of Bl ch@;%L#'xaé’ ﬁ‘ﬁﬁ% Ve 91' te gs g{gll [V 4 %étﬁﬁ%a'ﬁ%n or

act | orns |na e as |n Vi du

HPE@eAltémativelsbihd |op’e¢aﬂ somérsuimy bembdmmwdjy, aspemegid syathesis, or by
@Eel r, cor res ondJ n racenatia%iS In one enbodi nent, the

Sy, ﬁlﬁgﬁﬁh%p’&f‘ tﬁm(nfg)m"“}’i (4S)-stereochenmi stry as
shown bel ow. For the avoi dance of doubt, the
(4S)-stereoi sonmer may be present as a m xture with the

WherR)ptically edtivedsmmers Poist igxthmgsinepounteof fhs)n\@n@meov@dm@@se all

1nd1(er<¥8a? gptz aZlg ag%\ﬁ%ﬁ)rms and1 com%(ma Ifo(:“nsvt\)"i:‘ tthese D€individual specific

embodiments of the invention, as well as their corresponding racemates.

In one embodiment, the compounds of formula (I) have (4S)-stereochemistry as shown

below:

O

*JJ@h =g

For the avoidance of doubt, the (4S)-stereoisomer may be present as a mixture with the
(4R)-stereoisomer. For example, the (4S)-stereoisomer may be present in a 1:1 mixture

with the (4R)-stereoisomer.

In one embodiment, the compound of formula (I) is optically pure. In the context of the

present specification, the term optically pure is defined in terms of enantiomeric excess
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I n one enbodi ment, the conpound of fornmula (I) is

optically pure. In the context of the present
w@p@sioéizenti on, the termoptically pure is defPCEGBRIV7/004556

terns of enantioneric excess(e.e.), which is

calculated fromthe ratio of the difference between

the anopunts of the respecti¥e enanti oners present and

the sum of these anmounts, expressed as a percentage.

To illustrate, a preparation containing 95% of one
(e.edn@hich asrericidadd Hnothe aatiat dfehe dififendnice between shesamounts of the

enantioneric excess of 90% [iL.e. (95-5)/(95+5) x 100].
resgsﬁtlwp?r{aegpm9rsmﬁ?58n%&ﬁiﬁbﬁﬂanQE@&?WH@W% ﬂf&ssg?f‘éééﬁﬁm]entage-
To 11%@%&,@6%5&&%&&%1@ 1958 of FRThaR B Rerlafld 896 of another

enbodi t, an optically pure conmpound according to
enahti@ng@ries antenamicartricencdsast a0Podi.e.(9945)/63515¢ ad00D 3o optically

a further embodi nent, an optically pure gconpou
Purg ¢ BPRHINGRCE g0 SReIEsfnt IYGRHAT Rsh e ahaides! 8@“(0- iy one

ﬁ@% O8VbpiaR S &btdhg fPthe HRGeHARIMBARAOAN ¢.c. of
emt e i&}ﬁ/ent? on,p%g di s Ioseaal I i%di viegl)uale tautomeriac hee o
at 1éast 9% alnch fncthdi emaltadimentodn optesky asrei codipoodia¢cosding fof the

enbodi nents of the.invention. The present invention
prejeRE Y FROATB i 8F Bt ezl'%l"%f a (1) in the form of

salts. Suitable salts include those forned with

organi c or inorganic acids or organic or jinorganic,
WhiseestestomSrrodxiss for the gpmpounds phtheyintratipnaverdiselgss hindjyidual

cceptable salts.alth on- ceut-i .
R G oS b P P R R B BE Sl o he
invédibnpuri ficati on of particul ar conpounds. Such salts

i nclude acid addition salts such as hydrochl ori de,
hydrobrom de, citrate, tosylate and nal eate salts and

Thﬁsﬁi]ege%t Il B6h mchﬁeymuﬁﬁé &f @%ﬁla‘{fg ig Yh PRI oF SR, g\ﬁitable salts

anot her aspect s e salts ar ase salts suc
inchsle gosafdealeld with adgasia lot jnof gamiceacidsirergmnconinpiganic bases. Such

STl B RRe e B! Bl SRRt
o B S
corsriunds. ffech sdltsinclndoacdd eddition saltsguehyad erirechidridgnhydrobromide,
citrd eP{og [a.eaatng rgﬁége (s)z{lts%%a Ralts formed with phosphoric acid or sulphuric acid.
In another aspect 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 activity in
animals, particularly humans, 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 human diseases or conditions mediated by MMP12 such as
asthma, rhinitis, chronic obstructive pulmonary diseases (COPD), arthritis (such as

rheumatoid arthritis and osteoarthritis), atherosclerosis and restenosis, cancer, invasion and
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The conpounds of formula (I) are useful because they
possess pharnacol ogi cal activity in aninmals,
w@a00Blebar |y humans, and are thus potenti al | ypeiEeB207/004556
as pharmaceuticals. In particular, the conpounds of
the invention are netal |l oproteinase inhibitors and may
thus be used in the treatnedt of human di seases or
condi tions nedi ated by MMW12 such as asthma, rhinitis,
chroni c obstructive pul nonary di seases (COPD),
met@tdsiy; disessef Bivolvigstisshe desttuctich, dsdsbming iof hiprjdint replacements,
osteoarthritis), atheroscl erosids and..rest ?,nosi S
[

peripdaialdiscassy Hbrasis daseasretniactien and hpaslalissase. livgianys rgpl fibrosis,

end&ﬂlét?ildﬁs,dcﬁ%agééqgfa%’to ltlféo@?c{lkgﬁllﬂ Qff 1Y dxdadiMlar matrix, heart failure,
repl acenents, periodonta |séase, fibrotic disease,

aortiodn@nxysineClf delhed disealies easheys Alzhamedndiseasaahd multiple sclerosis

M i brosi s, endo tri;{fsis, di seases related to the

( %{}le}ﬁeﬁlgt PN LI Fhcel lul ar matrix, heart failure,
aortic aneurysns, CNS rel ated di seases such as

Al zhei mer' s di sease and nmultiple sclerosis (M), and
In gheealthsl ogipoahdsdifdbe present inviengemane glotent frd e fidhebiteps of

th [ ntion are potent and .selectiv
mngagy SPGB P e Thoicmgh RRD: 538 b ifie aoweood
selebt@tPWRE 8pedtAY @ Dé1heVE 1aLIS6f 8RBT @I afiehLetheVININVIPSIstith as
respect to a relative |ack of inhibition of various
hMMPRe AVAMRBQMMER, BMIRnd BMNBEY- hmvP9, hmVP14 and
hMWP19. The conpounds of fornula (1) and their
phar maceutically acceptable salts can be used in the
Thetdoambumdstof dbrnmlil s@parishef phadnaaceati@llyatampyable satts caushusad in the

obstructive diseases of th [ i ncl udi ng: t hna,
treafraent o diigass sﬁélﬁir%p?ram pgfstch WF@%@? 1%%?@;% Gpeiiays
inclﬁ%%%cbéﬁ?lﬁ'g%ggxg?ﬁg% gﬂf el AHERE, (HtARdiY ikBehsRS BdrbiBe-filced, drug-

ust -i ndicéd ast hma, bofh
inducet] €meludinerdspaimcind ¥ $A B -enituced) dnd dusttihdered esthmiagboth and

B SR 55t PR SHRRBR) VERRE L
resﬁecﬁh@ivu&ésﬁ,gctﬁmi@ ebdtRMEvapEnRasyBRAL (COID R Bedtchits; including

) rphysema; bronchiectasis; adult respiratory distress
infestipel andecoginppiglic begpehitis; emplsemna;:; branghiestagiss pdult respiratory

distff)e%é %c%?lp:e g&ﬂp@ﬂgc}{sﬁ%ﬁ&%gls%a?@o"ilﬁ?oﬁsgsi, g%%%?rs %ﬁ‘%sa{éltg: rglia{e\([l diseases;

f ! g fIoross; 1nc Crypt &g
hypetsensitvifop@ualtist ivhg fibrosis, including cryptogenic fibrosing alveolitis,

idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy and
chronic infection, including tuberculosis and aspergillosis and other fungal infections;
complications of lung transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and secretory conditions of the airways, and
iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due

to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus.

The compounds of formula (T) and their pharmaceutically acceptable salts can also be used in

the treatment of diseases of bone and joints such as arthritides associated with or including
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idiopathic interstitial pneunonias, fibrosis
conplicating anti-neoplastic therapy and chronic
w0 ndoeo633an, i ncl udi ng tubercul osis and asper gi PCDEB2007/004556
and ot her fungal infections; conplications of |ung
transpl antation; vasculitic and thronbotic disorders
of the lung vascul ature, an@ pul nonary hypertension;
antitussive activity including treatnent of chronic
cough associated with inflammtory and secretory '
ostedarttiitis/onsothrdshie bethprimysy amhstcondarp g€ focexampt) comgputtel hlp

and, chroni c rhln tis ipcludi initi di canent osa,
dysplagfas ees Biseh B FRbH; Sp%c{;/‘il&éﬂéﬁﬂp\én agh o Cpeek g Theumatord
arth?fﬁs%ﬁ SRR aEé %ex‘oﬂ%aﬁ% B8bd gldahﬁo%aﬂl%s\iﬁélﬁdlﬁg @Mkylosing

ever nasa ; acute viral infectio
sponahﬂiusdpsmgmuh erthmmmonvﬂ mhrﬂrsdmd mthéxfferermmdespOmiarthropathy,

b B AR B TR
tubér@ﬁl'&'lls ain(:l'u)in@%tttsh(ﬁbéas@ﬁlﬁ{ PERBHS bRirdnie; 3 6RRMARhANic crystal-

salts can also be used in the treatnent of di seases o
1ndmde§ya¢1dt1;s mcmdmgtueh gagt aalphm pyrapkospbaio depaséitbndisdaseand

ncl udln teoar Si S oth, pri
calcify BRUE AR o b L AR BT e iGNt iyl s Wl
prnﬁé‘@@n@%&@bnd@@r Yib&rdh’sanekrbrheDastenlo Belilobis iagd liafidd |s@l\étoderma
and neck pain; rheumatoid arthritis and Still"

sys@irrg@ hips crEheRAiguS m@eé gompglivntitsHe éﬁsm gl mﬁéﬁf%mtﬁ@ed
o BB P AL e i o
polg@pbditis; qml;lmalguashamhtm Haverilefagthtitio mcluelh@ xdcbpathlc inflammatory

art hop i es and di sorders .su as tuber 0si s,
arthTiiden gl wgatmrﬂgmt buaen 3 aspa%feﬁ dif%ta% aﬂéﬁe&&%g fever
andai&dst)@ﬁiggf‘ E%%ﬁaé%eé wa&ug&%m&a&m@ Io$ank BAY MeH NG, wm@as/ssu s

gou pyrophosphat e deposition di sease, and
artarﬂiscCh\mgeE}ims sy ndeinag, pdlyadedtornodosa, mbroampuswiquitls and

mmati o0 Behcet '.s. di sease d secon
vasegh Rl Ao By Bhel 45TeE U B Surp e erkon RRQRfBbtns, and
par8srofid RFWBackSast; einlid] NG tefb NS TR 0SBk e W ¥R kyndrome, and
connective tissue disease, and undifferenti ated

Famdlﬁhaa:hemen Fees éikuphiatisease; drigria dnesdairthalgjasplendemititides, and
legl ng dermatonyositits and pol ynyositis;

el gi a rheunmatica; juvenile arthritis i ncl udi ng

i di opath| c inflammatory arthritides of vvhat ever j oi nt

di stribution and associ ated syndraones, eurrat
The ¢apapounds of formula (T) and &elr phalma%:/eutlcally accept Cie saQts can also be used in

myo chl

the treatment of pain and connective tissue remodelling of musculoskeletal disorders due to
injury [for example, sports injury] or disease: arthitides (for example rheumatoid arthritis,
osteoarthritis, gout or crystal arthropathy), other joint disease (such as intervertebral disc
degeneration or temporomandibular joint degeneration), bone remodelling disease (such as
osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
connective tissue disorder, spondyloarthropathies or periodontal disease (such as

periodontitis).

The compounds of formula (I) and their pharmaceutically acceptable salts can also be used in
the treatment of diseases of skin such as psoriasis, atopic dermatitis, contact dermatitis or

other eczematous dermatoses, and delayed-type hypersensitivity reactions; phyto- and
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and its system c conplications; vasculitides including
giant cell arteritis, Takayasu's arteritis,

wW@EhwsgeBPF auss syndronme, pol yarteritis nodosa, PCT/GB2007/004556
m croscopi c polyarteritis, and vasculitides associ ated
with viral infection, hypersensitivity reactions,
cryogl obul i ns, and paraproté ns; |ow back pain;
Fam | ial Mediterranean fever, Mickle-Wlls syndrone,
and Fam lial H bernian Fever, Kikuchi disease;

phadedegmatitiy) seltbrdotivalegha#s, dendiitis hénpbﬁiﬁﬁnisahchen planus lichen

opa h| The conpounds of f
scl Pt Maiican PY O <HER ST B, 8 Stapmelis e LS sty thsgpatosus,
perhptBgis! ?é&hﬁlﬁ@&ldoép@&kﬂibly%ﬁ%ﬂ%ﬁ" Q6ida¥i8, dreBdema, vasculitides, toxic
remode nuscul oskel etal’ di sorders due to injury

ery[hremas @u@mpms eosipophidias, wlapeyip amatadimsderpaterabaldness disseet’s

eumat.oid arthritis st eoa
sy, SYORR rSEL ARt PR bR OFE R il b inective and
nor( hiflediivespaniicalit g cltekoak I}Qxhlﬂﬁ)nﬁggﬁﬁﬁh@lah&ﬁa gkin cancer and other
d gggorormndl bul ar joint degeneration bone
ySp

‘a@ﬁwnﬁgﬂra@-@@a@@i disereprs aacleding Sised euierumiogst ' s
di sease or osteonecrosis), polychondritits,
scl eroderma, m xed connective tissue disorder,
Thes@amshythdost thrmada (T bebtheir phmﬁaoaimnal@l acdép&&ﬂs @h(s s hls@be used in
periodontitis) e conp of . formyla ( their

n .
theleBiTRIC BL AR 91 I COARR P bERNEAISS GoPIeLy e MLk ppronnicl
and ¥¥nd RBGIEn Ricti HSERHE Sarblyick bl pSHELAR AROLH AR

atoplc dernatltls contact dernmatitis or
auteisravmst de@ndmrtwabnmélsmnmmw dl@oacj&esj affgqtimg the retina; ophthalmltis

ine S Ral BTG 3iaal oo R BERRGTRRL, hhé) and

badtdrinen pl anus, |ichen scl erosus et atrophica, pyoder ma
gangrenosum skin sarcoid, discoid |upus
eryt hemat osus, penphigus penphi goi d, epidernDIysis

Thé)égnlllyg)%ﬁds &Y f{)f-n? ancf‘tﬂgf gﬁ%%%@ ut1¥z§1%}:%élc%6tébqg Sl & 1%0 be used in

enas, US eos peci area

the mh@q@mbt‘ &masbsabﬁhe gastrobwestinalstray Babha®lossitis, g1ng1v1t1s
Véber-Chrls%_an syndr.one, erythema, nul tiforng;
periqdontifiis; OpoPhaih ”P‘HF@BE refbxaerpinpphilicgaskeepieritis, mastocytosis,

CrdM* ¥ iSdakd g;bﬁ‘uﬁ céré(tmhi%ﬁﬂ§ gr@&ﬁgnﬁjuﬁﬁg é ifdc disease,
cancer ot er astlc esians
1rr1tdtbbdrodeﬂ syndnmha,diangnﬂamaﬂtody dgrrboem and ﬁmd—related allergles which

may have effects remote from the gut (for example, migraine, rhinitis or eczema).

The compounds of formula (I) and their pharmaceutically acceptable salts can also be used in
the treatment of diseases of the cardiovascular system such as atherosclerosis, affecting the
coronary and peripheral circulation; pericarditis; myocarditis , inflammatory and auto-
immune cardiomyopathies including myocardial sarcoid; ischaemic reperfusion injuries;
endocarditis, valvulitis, and aortitis including infective (for example syphilitic);
vasculitides; disorders of the proximal and peripheral veins including phlebitis and

thrombosis, including deep vein thrombosis and complications of varicose veins.

The compounds of formula (I) and their pharmaceutically acceptable salts can also be used in

oncology such as in the treatment of common cancers including prostate, breast, lung,
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The conpounds of fornula (1) and their
phar maceutically acceptable salts can also be used in

wao b®soesas nent of di seases of the eye such as PCT/GB2007/004556
bl epharitis; conjunctivitis, including perennial and
vernal allergic conjunctivitis; iritis; anterior and
posterior uveitis; choroiditl0s; autoinmune;
degenerative or inflammatory disorders affecting the
retina; ophthalmtis including synpathetic

ovadiphtpaatmwatid, bpwskamlaiottos 'siswmabin,fskhi amgingainrtoiork and meligabncies

aftfi fhchohe SR LBCR L CHECERRAITE NP AR gstems,

sucR8s HRagkihn atnﬁ QohIRRAIREM Iyaip h@hﬁeﬁéﬁﬁhr@ thé BRevention and treatment
gastrointestinal tract such as glossitis, gingivitis,

of metastatttodisdase and wewup kesgirehass, amdqimm@aﬂ@fﬂymtromes
eosi nophilic gastro-enteritis, mastocytosis, Crohn's
di sease, colitis including ulcerative colitis,

In dﬂe%gﬁf)éct JitBe cdiﬂpd)‘hh&sl SF fafhinila APLAd @6ir ghﬁﬁﬁﬁﬁ;ncal[yf alct:@hiﬂﬂe salts may
syndrone, non-inflammatory diarrhoea, and

be ysgddn ﬂ)@ﬁ@@‘@@ﬁné pf eqult eapivaiery istigys wradeones %%%) cEstistfebrosis,
pulélégé%ae?rﬁohggeténeg fb%ncﬁf{g EC}%IE&QSE aﬂr?)in rgﬂs t bR pimonary disease

oun or mu err

(C@IEB) Ii’ﬁ’&mﬁiﬂai'}cmfﬂe?teﬂsi@@ rabtabiae?}ﬁmﬁk Ssdlﬁguﬁt@erﬂiﬁom fgdkyi n
t he tnent o i.seases of the_ cardiovascul.ar stem
rhegmeﬁmé@aﬂm% 18§|°§n°eéf%‘]é‘?fP$ﬁng*0%1ﬁé\4§d?eéW§P9ta§‘¥iéease and

gm&ﬁhrgaggq llgg,rculatlon pericarditis; myocarditis
armato y  and aut o i nmune cardi onyopat hi es

| ncI udi ng myocardi al sarcoid; ischaem c reperfusion

In a[nlq %EI Ia?p%@ f%g%)%?)gréf (0? gqnqv aé!ﬁ?a{v :mloarql tgl ﬁ rwaml?(%r gici:a}lliysacceptable salts

may 8 asdd ih tkleSsatfesQr PRshy ki dFan M ioRy dRBshePEF ¢ddaRToak and
veins including phlébitis and thronbosis, including

disehesrsyediated withrvipoenteoligd degradatiancafithopreraselular mawixand
The conpounds of fornula (1) and their
renboﬁgﬂlr?ﬁbeuti cally acceptable salts can al so be used in
oncol ogy such as in the treat ment of comon cancers
i ncl udi ng prostate, breast ovarian, pancreatic

un
In angther asneat: &s1compodsiol Ermuladl AR bR EALS sraable salt
T LD LA A BRATIERON (L) B
conldittbglsi n' s and non- Hodgki n' s | ynphoma; including the
prevention and treatnment
More particularly, the compounds of formula (I) and their pharmaceutically acceptable salts

may be used in the treatment of chronic obstructive pulmonary disease (COPD), asthma

and rhinitis.

Even more particularly, the compounds of formula (T) and their pharmaceutically acceptable

salts may be used in the treatment of chronic obstructive pulmonary disease (COPD).

Accordingly, the present invention provides a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as hereinbefore defined for use in therapy.
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of nmetastatic di sease and tunour recurrences, and

par aneopl asti ¢ syndrones. |In one aspect, the conpounds
w@booBo6esad a (1) and their pharmaceutical |y accer@t/aBR@7/004556

salts may be used in the treatnent of adult

respiratory distress syndrone (ARDS), cystic fibrosis,

pul nonary enphysema, bronchiltis, bronchiectasis,

chroni c obstructive pul nonary di sease (COPD),

pul monary hypertension, asthma, rhinitis,
In ahsthéreaspecty thp ﬁrvﬁanlﬁémproividjesx tlye use bém nuhpd)mdalftﬂnminﬂa §), ora

osteoarthritis C ro.s
phargateE Gy ab oLl el hitho At R R RO et f fheynanufpeture of a
Hmd%%ﬁk%@ﬁﬂQégﬁghmﬂ,?e conmpounds of fornula (1) and their
arnaceutlcally acceptabl e salts may be used in the
treat ment or pr ophyl axis of inflanmmtory di seases or
seases, associ a?ed vvlth ntrolf (%a

In 2P At e BB BT e R BF & St hd RT8RMIR )

phafr@i&ﬁﬁéalll?%eeﬂtdbl@ﬁlﬁtﬁ&’éoﬁ%@Eéi%mbéfd)@e @eﬁﬁeaulmqfe Wénufacture of a
formul a and their pharmaceutically acceptable

mediegment fm‘ylsg & the aigatment phymaspdiseases erCOBdlélsagﬂnawhlgh gthibition of
l. respiratory di seases or conditions. Mre
hdwgg?f?gg%&%Fy, t he conpounds of forrmula (1) and their
pharmaceutical |y acceptable salts may be used in the

treatment of .chronic obstructive pul no i seas
In apetbeispectsth dvearen prviies the usegen caﬁpeurﬁégﬂfgewla r(ﬁyor a
fdi&léfined in th facture of
Pl R e ot oG hedibel AEh fed i iy anufyetuneof e
medicaatnfntusefn the tieaintend bﬁhﬂum&uy@;ﬂem ary di sease
(COPD). Accordingly, the present invention provides a
compound of formula (lI), or a pharmaceutically

In aﬁ%@ﬁ&s@@éteth% %h¢en£1&@ pRR{des Ak I8 L RBAHENHR] sEbihed (Ho6r a
use in therapy.|n another aspect, the invention

phapnwutj@élytmeepnd:ée gt fhexze;eﬁp@ benginbefore defined ip ke mapufacture of a
mecﬁ%q,né?qﬁ eu%s'g gr? gng reg é%efﬁ;'? 8? gbs%rgln i Cf\(&%@d@ﬁﬁ% such as asthma or

coprpdi cament 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 rheumatoid arthritis, osteoarthritis, atherosclerosis,

periodontal disease or multiple sclerosis.

In another aspect, the invention provides a compound of formula (I), or a pharmaceutically
acceptable salt thereof, as hereinbefore defined for the treatment of diseases or conditions
in which inhibition of MMP12 is beneficial.

In another aspect, the invention provides a compound of formula (I), or a pharmaceutically

acceptable salt thereof, as hereinbefore defined for the treatment of inflammatory disease.
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I n anot her aspect, the invention provides the use of a
conpound of formula (1), or a pharnaceutically
waemepsshs e salt thereof, as herei nbefore defiPedGBR007/004556
t he manufacture of a nedicament for use in the
treatment of human di seases or conditions in which
i nhibition of MMW12 is benet2cial. In another aspect,
the invention provides the use of a conmpound of
formula (1), or a pharmaceutically acceptable salt

In ahdiRE@Rbect Afe MeBiidDRLOIISs 8edmpPaehd of folreulrah dragihafiaditically
a nedicanent for use in the treatnent of inflanmatory

acceptablasplt thergof aphereinbaiopredalined fer the Vé@ﬂneahO%ﬂithHé%ﬂ‘ier?éfways
formula (1), or a
dme&%ﬁ?ﬁ%%@% |ca?fy agieptable salt thereof, as
her ei nbefore defined in the manufacture of a
i canent _for use in the treatne bstr

t. of
In alaqtgwge% 15 e HoHLIona EHPROBH] SRRl (DGt BIgfmaceutically
acc%;?a%?&gaﬂt tﬁ@ﬁc f, QY GV PBrold Qe Tol e tﬂé§t@ne‘ﬁf ofrhE RO k?i“chntls
ornmul a ? ), or a pharmaceutically acceptable salt
ostebmthretef athamstlerosisnpefodpatabidif¢ase dr multiphesalensif.act ur e of
a medi canment for use in the treatnment of rheumatoid
arthritis, osteoarthritis, atherosclerosis,
In tIREEINRLP BF f:He p‘i‘és%ﬁtasspgmﬁﬁatmﬁ' ﬂieﬁéﬁl &6E@pPSalso mEHld@@'q{rB}ﬁ{ylams
aspect, the’'invention provides a conpound of for rru

unless Jheroare apestifie indicationscialthg contaept B lerma|therapeutisd ﬁnd as
" ere fore reat nent of di seases or
theé?ﬂ?&tlf’a? ﬁ?xﬂg%ﬁc%??ue%%w{ B lyof MWP12 i s beneficial.

In another aspect, the |nvent|on provi des a conpound

of formula ( or a_pharmaceutically acceptable salt
Prophydaxdpis expect ?FLMW@M‘#@Y@F@MV?\@&Oﬁléﬁrtr?%‘@elitroéﬁﬁ%ﬁW ¢ have

suffe{édla%%'b&g éc(p1%d§%?(sj& #@gﬁ%%beéogz??l@ﬁ:‘atto bk BEintRYKALHRIDE, the
provi onpound o
dlsqahmmméuiomm hligstianc Batay rsh lof dévebopaind a parsicular disease or

ei nbef fined,f t t
con fllrgﬁ’é?r? %lrﬁfﬁﬁéﬁ% hpupgada a@{}x %&g?nifhﬂfhseaﬁe B§epditiop, or

thoﬁ%chﬁd’ve%@ﬁ fdenhﬁ&?b}l' BMRAL kQAng bpydrge@ﬁngato%rﬁaﬁwbr@f

fornmula (1), or a pharmaceuti cal
susceptible to developing the disease or condition.

The invention further provides a method of treating, or reducing the risk of, a disease or
condition in which inhibition of MMP12 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 further provides a method of treating, or reducing the risk of, an
inflammatory disease or condition 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, or reducing the risk of, an obstructive

airways disease, for example, asthma or COPD, which comprises administering to a patient
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acceptabl e salt thereof, as hereinbefore defined for

the treatnment of rheumatoid arthritis, osteoarthritis,
w@eivenesed er osi s, periodontal disease or nultipPCBGB2007/004556

sclerosis. In the context of the present

specification, the term"therapy" al so includes

"prophyl axi s" unl ess there dBe specifie indications to

the contrary. The terns "therapeutic" "and

"t herapeutically" should be construed. accordingly.
a thierappinydaliy ieffectivecanpmnt efla tampeindarfttormullacl) yr 4 phawandutically

the treatnent. of persons o have suffered a previous
accgﬂﬁ%dﬁtwreogﬁsg‘?r@ V}g’@ ctonsi dered to be at

i ncreased risk of, the disease or condition in

question. Persons at risk of developing a particul ar
Fordhs elrse-mentivoad itterapeuigenses did @sagﬂ:admgistem@hwilh alcoyse vary

Lfam | hi st or ofted|se orf .C hos
with 8 sl B bl e PF piogS B S0 bt fgnBh: 4638 and e
disSidbeRNeNtbated. TBe AN 6daoabf theTURPBREd Hf Rri@ladPXalt RItRE

t he di sease or condition. The invention further

ingpadésntioreay be imshpeangefrony 8801 mg/keto Teugrkenig partieular fiom 0.5
f, i SeLQ t K [
ey B0 Bl Ao RS R Sy
Typiadliyemtit doshfeefore whll cahthiys abbhitelCinig\te Saomeigndt anoni:pound Ofthls
. conpound of fornula (1) or a pharmaceutically
INVeREWnt abl e salt thereof as hereinbefore defined. The
invention further provides a nethod of treating, or
reducing the risk of, an inflanmmatory di sease or
The compduinds oﬂ\fdrmhladib)rmﬂi mesnadniicullytaeciptaple salia tlpmtdfemty lze used
herap ut i Ga ve.anount .of. a c ound of
on PPy T etor ol B AR BiREd i S fodh R ABREmesyical
corﬁﬁ&itﬁﬁfm %ﬁn&lﬂh@ 'f&l”ﬁﬁflé) (1§ c&ﬁf)dnﬂﬁl%alt-mﬁnﬂe @ﬂﬁ@&lbl@t‘)‘ isfih %Qsomatlon
grow des a net of freating, reducing the risk
wit

fa phann@bslucradicftapwt@kr why‘eandu@blas@r camerek)ap@idmg on the mode of
ast h

oo o et aEd) PREHEE Sy Py Copist frofh 0.05 10 99

ove O&i el r8 ptdigrably fronp na W cive ingredient, an
% vE QIEP @Iyw i$19Y, fddra ptdfdrablfy o DADBTO YH C@ﬂdﬁ di d,
acceptabl e salt thereof as herei nbefore defined. For

fromhleth‘?&oQﬁe%ﬁ@ Aare Arederabla eome 89 19URR Yow.1nf agbgapaseutically
acc@%l@'aﬁﬁ%ﬁtg i or Qefm&‘,) Yl f&grceﬂtgééé by weight being based on total

composition. Conventional procedures for the selection and preparation of suitable

pharmaceutical formulations are described in, for example, "Pharmaceuticals - The Science

of Dosage Form Designs", M. E. Aulton, Churchill Livingstone, 1988.

Thus, the present invention also provides a pharmaceutical composition comprising a
compound of formula (I) or a pharmaceutically acceptable salt thereof as hereinbefore

defined in association with a pharmaceutically acceptable 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.
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wi th the conpound enpl oyed, the node of
adm ni stration, the treatnent desired and the disorder
wo o00B@63vEat ed. The daily dosage of the conpourdI/GB2007/004556
formula (l)/salt (active ingredient) may be in the
range from0.001 ng/kg to 75 ng/kg, in particular from
0.5 ng/kg to 30 ng/kg. This aily dose may be given in
di vi ded doses as necessary. Typically unit dosage
forms will contain about 1ng to 500 ng of a conpound
Thopharimaseutinalenmipositioihel thtsripmmltida nody Hecadtrﬁhiate(eld) inarsthndard

har eutical l ce al t ther
R R oS bR FR 01 SR <Py e apica
parfaﬁ%éﬁl quc@hl{%{’a lnﬁé‘g‘?ﬁgl lof Rdctdt QARAHitEHBA ok By MHafdliohh®or these
formil a conpoun/sat (active ingredient) is in

PUIAess d;hleanqmmumﬂs of thispheantiat ewyi bedbinpulaied dptradang known in the art

Yyant di | uen arr e end on,the no
i Gl AEbE 5 Pl BopiE b, SRR S A oo,
em@l@ﬁh@ rcaéinys, 6BAENS eld, 828a0say s, QufpBsitdvics PRiiel éiVidddypowders or
ht) nor e preferablyfromo to 70 %v, of active

aerpwé& foginhalationrrnd for parenterabusiniudipe lqmw@l%lﬁefl@mab?rcylar or
mfﬂisg&{é‘sﬁaﬁ’ 1d 9%1%?1159& {fgrsoﬂIuoﬁs BPQIS s?dﬁ% o? @ﬂe{ﬁfe e%ﬁg%éb' €

carrier rcen
melght belng based on total conp03|t|on Cbnventiona
ocedures for t | ecti on and preparation of

In additiondp ¢h %?PA?HP&BEW%SIP@SSWW%PBH? aeutical gapppsition of
thid ﬁiberﬁﬁrﬁ?%e lso E&ﬁélﬁa&%tdo%lnﬁmste éﬁsﬁ%l&ﬂ@&hs&ét ong@&%auy)

For m De E. Aulton, Chur Livin
with9@®:. or Finars phmranlogmahagems\ﬂef rvaluc nn abamgcmm\ur aege diseases or

h t N f
corP RIS oHFS EoerSinE ROt AP at Sora Puaet
t hereof as herei nbefore defi ned in association with a

phar maceutical |y acceptabl e adjuvant, diluent or
The prep¢rs inverhien fusthenpiogides aproress for S mwr@thyrqf@e@@pp@nd of

o B SR By, FLGHIRE S o GEAARL % B
corfiptisedr a pharnmaceutically acceptable salt thereof as

her ei nbefore defined with a pharmaceutically
reaction of a compound of formula (II)

Q\ /,ngll
sl & (I
L' o)
N
H

wherein L' represents a leaving group, with a compound of formula (III) or a salt thereof

1
RYNJ g e
N& 0 R?

wherein R and R? are as defined in formula (I);

and optionally thereafter forming a pharmaceutically acceptable salt thereof.
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accept abl e adjuvant, diluent or carrier. The

phar maceuti cal conpositions of this invention may be
wa@eisnesvered in a standard manner for the di SBEFEBRI07/004556

condition that it is desired to treat, for exanple by

oral, topical, parenteral, buccal, nasal, vaginal or

rectal adn1n|strat|on or bylﬁnhalatlon For these

pur poses the conpounds of this invention may be

formul ated by nmeans known in the art into the form of,

In th@ Bb&6AFRERs, shﬁ@il@teﬁvmﬁ%@&iﬂsi inQHYERHS, PRI chloro or
sol uti ons, suspensit ons, emul si ons, cr earTB ol ntnents,

trifiotmethAs@EoraRS. TS reablifPRYréfefabBSperformel sh diviadRtkolvent or
powders or aerosols for inhalation, and for_ parentera
solwé mixtaeq etionally W thapesenss ofiep pddgd hase fan syitable peredhef time,
l.e e tion uspensi on

ooBbf o3RI BHE-Clo Rt SRR Blal SASOT BB P e

N, dasehy1formmeedte, Qﬁrlﬁfh% t@ﬁalﬁ}fﬂi@ﬁt&ﬂ @éﬁtorﬁ@ﬂ@ Q$-intektt8ip@tolidine or
this invention 8ﬁlalso contain, or be co-adm nistered

dichloropgthanecse usod. Brhes asese tha added }vam 104y, bexeorgpnigbpse such as

oA SO Al B0 Wi, o
an BioedanisbasSyudhi asantalkahtmaﬁjle:artamhﬁe Tﬂh@fhacﬂion i§ hﬁ)l@ﬂl@&@ﬂﬂucted at

ambpéﬁgﬁaﬁq%g gﬁrhﬂgg % y lﬂ%glig? cq%&?lgﬁﬂsrgo (t]% re@ptl%p has been achieved,

f
o BRELTRCEN BB ROHSpL e hpoee R el
halides mithava(ibuy pr\imgryemd stcondeyrapsiees &re avellémvwngn gredu:pratme and
with.a c t her eof
the iy SRR B ha il BE e fgtioiodindle RaTElh A4 ang
optionally thereafter formng a pharnaceutlcally
acceptable salt thereof.In the above process, suitable

Sulf@aVdhigtides @8 Rsimuld gglmlh a! Qepris¥td chibdra Bty/disibRA9n WO
trifluoronethyl sul fonate. The reaction is preferably

2009204531 frend referancuicitabtheredml vent or sol vent mi xture
optionally in the presence of an added base for a
suitable period of tine, typically 0.1 to 16 h, at 0 C

Anh@esr&ffbﬂmﬂa Fl‘l'll?%f@ﬁrb'fe?ablﬂ_ Yd%hféé'bkr%ecﬁﬁ'u\&@ mﬁ&m&a& Br As primary
di met hyl'f ornan1 de, pyridiné, tetrahydrofuran,

amf:h@%tr Qinidiid, ®” “NEEL1Y 4 BY Py @hidthB8/16%y)-benzaldehyde of formula (IV)
using standard conditions which will be readily apparent to those skilled in the art.
Typically, the aldehyde (IV) is refluxed with an excess of the amine R2-NH2 in a solvent

such as ethanol for 1 to 2 hours. The excess amine is then evaporated off and the
intermediate imine is re-dissolved in ethanol. Hydrogenation at atmospheric pressure with
palladium (0) on carbon for 0.5 to 2 hours at ambient temperature then affords the amine
(110).
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di chl oromet hane are used. Wen used, the added base

may be an organi c base such as triethyl am ne,
wOoRMNsMeI3spr opyl et hyl am ne (DI PEA), N net hyl noP@HGBRIVE/004556

or pyridine, or an inorganic base such as an al kal

netal carbonate. The reaction is typically conducted

at anbient tenperature for 065 to 16 h, or until

conpl etion of the reaction has been achieved, as

determi ned by chromatographic or spectrogcopic

RlﬁgN ods. Reae 'Ens of sul fgnyl halides wjth various
prri nfary @ sekfl nd m fEs e welt Ngrowe iptdey
INvet ¢ ang’the v riatir;\ tfle gonditions w9

be evident for those skilled im tke art.
Sulfogylchlorides of formula (I1) mhe@ in L represents
chl or )are di scl osed in WD 2006/(@21 and references

cited therein. Anmines of formula I1) are preferably
formed by reductive alkylation o he primary 2 am ne
or ammonia, R -NH2, with a

H
4- (pyrim di n-5-yl oxy) - belﬁi%ﬁl hyde of f (1v)
usi ng standard conditions ich w4l ad9 y
apparent to those skilled It Rt pically, the

al dehyde (I1V) is refluxed with an excess of the am ne
R -NH2 in a solvent such as & hanol for 1 to 2 hours.
The excess anmine is then evé orated off and the
internmediate imne is re-dissolved in ethanol.
Hydr ogenati on at atnospheric pressure with palladi um

AldeBy dervf e dn (1N ardde dnvEdielyuinsd BY adiible@pHilic aromatic substitution
tenperature then affords the amne (I11). Al dehydes, .

bé})%Reac‘uon conditions

reagffort btyyedr-flposo-bangaldeliide and a Ry riteiflie ol

oA TSRS AP SRS U T RLJRE Vi e
in Redlart dpooticwivtint suwhsaswétiabldisifirhn iboxamadicetonirifzar ent to

N, -glgrggt#l}sﬁﬁml A edlgﬁle,q\{g-:gpegl%ﬁé}tfrg(g{m Irn%vlgl%%gggﬁg§ihg.gA V&p&@al %rocedure
invbRAeE AWHE AL IR bl RERPEe arfRCELRRhdIA-5®1 (V) with excess potassium

carbonate or potassium tert-butoxide in N,N-dimethylformamide or N-methylpyrrolidine
and heating at 120 °C for about 16 hours to afford the aldehyde (IV).

Pyrimidin-5-ols of formula (V) can be prepared by various methods known in the art. For a
comprehensive review on pyrimidine synthesis, see S. Von Angerer, Science of Synthesis,

(2004), 16, 379-572. Two such routes are briefly mentioned here.

In a first route, an amidine, Rl-C(=NH)NH2, is condensed with a N-[3-(dimethylamino)-2-

hydroxyprop-2-en-1-ylidene]-N-methylmethanaminium salt, essentially as described in US
4,558,039. The hydroxyl group is preferably protected, for example, as the benzyl ether. A

suitable salt is the tetrafluoroborate.

In a second route to pyrimidin-5-ols, an alkyl ester, acid or amidine is condensed with 1,3-
diamino-propan-2-ol. The resultant ring closed intermediate 1,4,5,6-tetrahydro-pyrimidin-

5-0l is then oxidized to give the pyrimidin-5-ol (V). See, for example, US 5,175,166 or
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15

N, N- di et hyl f or mam de, N-net hyl pyrrolidine or
di met hyl sul foxi de. A typical procedure involves m xing
wa2doBrew3es benzal dehyde and a pyrim di n-5-ol (\WCTGBR007/004556
excess potassi um carbonate or potassiumtert-butoxide
in N, Ndi nethyl formam de or N-nethyl pyrrolidine 10 and
heating at 120 C for about 1% hours to afford the
al dehyde (IV). Pyrimdin-5-0ls of forrmula (V) can be
prepared by various nethods known in the art. For a
Hul; Gnpr. éh nsiser, K e Rhebright, Py i OrgiGhens yA9h &8 520-52k Tpically, the
Von Angerer, Scj.ence of t hesi 2004), 16, .
condeygalisns PIFTRER 5 BERLR Mot Tk BRI S 24 hours with
azecgt?or%@reﬁmﬁhf (ﬁtthé thed vierdthdieR8hy dRopFhimhithiRerniediate is
cornidensed wth aN-[ 3- (di et hyl ani no) - 2-
evetitydipisylatedms 2-selt-ducl b abpdpeiNoride sald. Pxidatinany typigally achieved
.salt, essentially.as described.in US.4 8,039, The .
SRR GO 0 a0 3 PSP EELTRR ohotaSt i g butoride
or patastil® RARAIde, 81 18 2C fordUb t5afohuss. Ealdolveditsidieh as toluene or xylene
tetrafl uoroborate. 20 In a second route to
maybe wseiddi n-5-ol s, an al kyl ester, acid or anmidine is
condensed wth 1,3- diam no-propan-2-ol. The resultant
ring closed internediate 1, 4,5, 6-tetrahydro- gyri m di n-
5-o0l is then pxidized to giveg the pyrimdin-350l gp).
See, for ng\qﬁ‘gl , Us 5, T56el il 1+ J. W N ¢
Qterson, KNy Bhubright—/D.; JyyOg. Chem j1993, 58,
520-522. Typical IS5} the condensation is p a'nmed in
t ol uene or xyl enq t reflux terrperature/fnr 5to 24
hours with azeotropic removal of the formed water. The
tetrahydro-pyrimdine internediate is eventually
i sol ated as a{%alt, such as a hydr ochl oPi=d@otseting group
Oxidation is pi cally achi eved usi ng excess
ni trobenzene and ase, such as sodi um net hoxi de,
pot as8i er t- but xinde or pot assi um hydroxi de, at 120
Cfor 1y0 5 houqzﬂ. -sol vents such as tol uene or
xyl ene may be used. P L'protecting group

X=0,NH

Y = OH, O-alkyl, NH,

Amines of formula (IIT) wherein R2 is H are conveniently prepared by reduction of a nitrile

(VI). The nitrile (VI) may in turn be formed by a nucleophilic aromatic substitution
reaction between a 4-substituted benzonitrile and a pyrimidin-5-ol by a process analogous

to that described for formation of the aldehyde (IV).

ReNoR IS sWon

(i (V1)
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X=0, NHY = OH, Oalkyl, NH2 2 Am nes of formula
(') wherein Ris H are conveniently prepared by
WO eago6i3an of a nitrile (VI). The nitrile (VI)POHGBRV7/004556
turn be formed by a nucleophilic aromatic substitution
reacti on between a 4-substituted benzonitrile and a
pyri mdin-5-o0l by a processlénal ogous to that
descri bed for formation of the al dehyde (I1V). (in)
(Vi)A further alternative route to amnes (I11)
A firthes biv@gativeduateite Bmixes @I )anvalees(rethliction b en anmtidbe(MIYL The amide
in turn be formegut;[i/Sq reduction of 't

he, . .
(Vlggl?f%gﬁ@ﬁdqerf@mﬁdt by 1eduqtipn of She corespending Ritrle £Y1y o sypthetic
cqubyaipgtagt. LIPS b e SaIPiectg i yal R it (P etedsh procedure.

appreci ated by those skilled in the art that in the

processes of the present invention certain potentially
reactive,functional groups such as hydroxyl o am no

groups i st grthpgngagent s t er nedi _gt'e

conpounds \yl nede2 pr E&t ed /byl sui e '}"2"
protecting oups. husR t he pr epallatag T
conmpounds of the invention nay involve, at various
stages, the addition and renoval of on&,or nor e
protecting grodwé. Suitabl e protecting a}oups and
details of processes for adding and renovi ng such
groups are described in 'Protective Goups in Oganic

It with berpppregiated dylithasd skijled invihe artivbayin éhe epeqsean dbitlesspresent

inv%v}%g%{t%ggaﬁlteg%i%f lge%i;t\é/\ge&?n%ﬁ(gl%}:j.gréu% g{a’iﬂitag h)%ﬁ%%y eosri a?llliho groups
in th¥ &8k NéeRB o Ean{ciRBOdomSnaas fia¢ npedrasesRetetRd by Reitable

§;eparation of conpounds of Forrmula (1) are disclosed
pro{geting grovpe Thua ik pispaatien ehthg compaunsised diptinvention may involve, at

variol§ gtjaécj:s? ﬂltei a(a.ﬁi‘tio§ léﬁﬁ‘ rdth o 8P 6ire ér%&]e %Qot@aﬁﬁcérol%s. the

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).

Specific processes for the preparation of compounds of Formula (I) are disclosed within
the Examples section of the present specification. Such processes form an aspect of the

present invention.

The necessary starting materials are either commercially available, are known in the
literature or may be prepared using known techniques. Specific processes for the
preparation of certain key starting materials are disclosed within the Examples section of

the present specification and such processes form an aspect of the present invention.

Certain novel intermediates are disclosed within the Examples section of the present

specification and such intermediates form an aspect of the present invention.
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present invention. The necessary starting materials
are either commercially available, are known in the
WO 20806303 € or nmay be prepared usi ng known t ech@i/GBe®7/004556
Specific processes for the preparation of certain key
starting materials are disclosed within the Exanples
section of the present specilfication and such
processes form an aspect of the present invention.
Certain novel internmedi ates are disclosed within the
Exanpl es section of the present specification and such
i nternmedi ates form an aspect of the present 1
Thusninemieiearbo@hoent, navebansinesrbib@irmelat((IDrodehltaiere vdferein R and
2formJIa (I'11) and salts thereof, wherein Rand 2 R are
R” &% ad abfineichhabe e didtlosedl 3GhiefReliass hgelig imedi préRsation of
useful in the preparation of conpounds of fornula (I).
confponpduiniiermblaf®r nul a (1) can be converted into further
conmpounds of fornmula (1) using standard procedures.
The conpounds of the invention and internediates
CO&E&%& Of BRMuRET) SH B @HvetIThid Bl ther @BHoluRds 88 MR 30 using
and, 1 f necessary further purified, by using standar
startdacchpriogereises. The conpounds of the invention may al so be
adm ni stered in conjunction with other conpounds used
for the treatnent of the above conditions. Thus, the

Thd EbHRFYuhfof ME IRRhtibehRE BfermediaRRBhdietb nely Behisdlapl &®m their
wherein a conpound of the invention, or

a
rea@inarmixéwes dnda i necesseygidbirousidied. hynesingoftandgrd tgchniques.
phar maceuti cal conposition or fornulation conprising a
compound of the invention, is adm nistered
Theasgpundndf e divesdopgay iakblby admidstefeddn obnjordion with other

o e ot e SB £ 2050, o 00
listed. In particular, for the treatnent of the
inflammatory di seases such as (but not restricted to)

Thushthermvanitidn duther r¢latss toosnanaationrthe¢rbpies eherdeineg cahpamdiod the

invglg]t}orr]li, E)llr g f)h::%rrqlragenuiti((::611(1)3;J ggcggt%ltalie\gglt ﬁ%r&?p &' pharmaceutical composition

or formulation comprising a compound of the invention, is administered concurrently or
sequentially or as a combined preparation with another therapeutic agent or agents, for the
treatment of one or more of the conditions listed.

In particular, for the treatment of the inflammatory diseases such as (but not restricted to)

rheumatoid arthritis, osteoarthritis, asthma, allergic rhinitis, chronic obstructive pulmonary

disease (COPD), psoriasis, periodontal disease and inflammatory bowel disease, the
compounds of the invention may be combined with agents listed below.

Non-steroidal anti-inflammatory agents (hereinafter NSAIDs) including non-selective

cyclo-oxygenase COX-1/ COX-2 inhibitors whether applied topically or systemically

(such as piroxicam, diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen,

ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,

azapropazone, pyrazolones such as phenylbutazone, salicylates such as aspirin); selective

COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib,

parecoxib and etoricoxib); cyclo-oxygenase inhibiting nitric oxide donors (CINODs);

glucocorticosteroids (whether administered by topical, oral, intramuscular, intravenous, or
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di sease (COPD), psoriasis, periodontal disease and

i nfl ammat ory bowel di sease, the conpounds of the
WO pwensizen nmay be conbined with agents |isted PEr/GB2007/004556

Non-steroidal anti-inflammtory agents (hereinafter

NSAI Ds) i ncludi ng non-sel ecti ve cycl o- oxygenase COX- |

/| COX-2 inhibitors whether &flied topically or

system cally (such as piroxicam dicl ofenac, propionic

aci ds such as naproxen, flurbiprofen, fenoprofen,
1ntrkeltmm|ﬂanfrmntef)ndletmurpxajé dﬂﬂuﬁ(mnéﬁdl}fdmwuh:lbrcmmmeﬂ@nmmlkamme

onet haci.n dac, azapro
amwfd i St o g BeRas SR, SRl ey dicsmin jae-artiular
theRPic@ SR dsHyalu&hi€ Q&H‘ﬁ‘én%eg dnﬂmuﬁiddhﬁlss@léﬁ{énﬁssuch as

mel oxi cam “cel ecoxi b, rofecoxib, valdecoxib
glutemaminscoxi b, parecoxi b and et ori coxib);

T B AL b B it AR Duro e

inveitidnO Ot &ﬂharnﬁé@itwalﬂﬁédo@ﬁ?dﬁl@%hl@ therd 0Tt toaMBEOKIEh a cytokine or agonist
orintra-articul ar routesi“ met otrexate | ef | unom de;

or gnjagonisyeftyieldaaiunetion (e hiding agspis vdlichagt an s¥ivkme signalling
pat@@éfsrkhgﬂ Q.i; lg{o?g ?Lﬂ!ﬁ gp@ses?%% n%ﬁdm% Q%h%g %étﬁ-s; and gamma-

cereiln, ra ar Ies s

1ntehjbad)n$t msule;n-ake gdrogieth ifacadr tygsT (IGFdl)niﬂﬂtdfrlehkml dlL) including IL1 to 23,
pl ements such as gll3 ucosamn ne. 'I_'he resent i nv%ﬁt i on

andsm erheulfleraflwéiamﬁ'@ |05 {1ubifqss such aéaﬁ%}ilﬂrat USHIPUE ReHO FRSERS 3ipha
(o AR e BT HL RS TR gt

adatinfuagdnast CDP-E) akd Tﬁ'BJFﬁHdSHptOermag()m@tslmkdudlgg agenhsglobulin
whi ch act on cytokine signalling pathways such as

oSl 6P 85 BANGERRPUABA oy P AYIAT HEIR LR g A pentoxyfylline.
f
In %%ﬁcttﬁ)grth?{/}%gmlﬁésq)ﬁ a%:’oﬁ{ﬂyz% tl'ggérh'sﬂ?qkbw?ﬂl F%\%fl@entlon ora
pharma@Siticahydadcapteble salk iherent) wiglo a nsinsclonali antibdd:yt targtmgl BA
as, anaki nr t necr psi a al TNF-
Lyiis ot IR e eRe R SLRR A e bbandd eapase

Humqpllg) | an i xi mab; adal i rumab, and CDP-870) and TNF
receptor antagoni sts including i nmunogl obulin

Therpresant inventien still ﬁgthet retpsescie ile) caamlzination afel coowtonnd of the
1nverr1]t\1/cglg ﬁﬁ rHr}Sace?u 1ca]tl% acc%ﬁ@thg Xséféc&(hereo Wltiéra{ (@o%%%attjé}rg&o iure]mokine
rectiter fuRviedi $uRh as @f aftagonist of CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4,

CCRS5, CCR6, CCR7, CCRS8, CCR9Y, CCR10 and CCR11 (for the C-C family); CXCRI1,

CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-C family) and CX3CR1 for the C-X3-
C family.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a leukotriene biosynthesis
inhibitor, 5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating protein (FLAP)
antagonist such as; zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761;
a N-(5-substituted)-thiophene-2-alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661; a
pyridinyl-substituted 2-cyanonaphthalene compound such as L-739,010; a 2-
cyanoquinoline compound such as L-746,530; or an indole or quinoline compound such as
MK-591, MK-886, and BAY x 1005.
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pharmaceutically acceptable salt thereof, with a

nmonocl onal anti body targeti ng BLynphocytes (such as
wW@D8/063393 uxi mab), MRA-al L16R and T- Lynphocyt eBCT/GB2007/004556

CTLA4-1g, HuMax 11-15). The present invention still

further relates to the conbi nation of a conpound of

the invention, or a pharmacéldtically acceptable salt

thereof, with a nodul ator of chenoki ne receptor

function such as an antagoni st of CCR , CCR2, CCR2A,
TheGEBRA! inveR%n BERE:, relBRRFo tHECRGNbICERT, of GCRBIPoDERSL thEGRle@ion, or

DR KRB P it TREER SRS TR R Coes RO lgpes (D

B4IMECA1XD4, akd LaTUl yelec-{_&?fr&h%%? bup @Mlﬁ‘fﬁtl'ngr(‘)f $itd pHenothiazin-3-1s
further rélates to the combi nati on of a conpound of

such e Liailei2; amjdimy ccanmmdmmﬁsuw—ﬂw l&@cb@tzaml@mms such as

ot.r.i ene S |b|tor
ont A FieE BB SR e e BP0 L T hEEs such o
zafﬂﬁlkastadﬂlm&sﬂoh@hedlmca@ﬂ%lul@m AGRNaSt (VIOBNIRRG-12525, Ro-245913,
il euton; ABT-761; fenleuton; tepoxalin; Abbott- 79175

1ra1pbq§g,(caag 45815A)5and BAY x 7195.
Th%b%?eéﬁ H‘Bfélr'n'tl(; ft.tﬁfjeurthg'll 1%%15“538 [ c%ln]fﬁﬂleﬁfélnfo?'a%mn%%und of the

eno razones
1nvéfﬁtdn9 [3VE ] plﬁerrmhydmep)lyy mptabﬂe rsalaﬂleZaﬁeml aZ;moaﬂlaﬁlxestdme (PDE)

npound SB- 2 1066 .a py idin stityte
inhgbYiel shrma precta S b B @f)éw@gpweﬂgg agrpphylline; a selective
4.
PO (e A4 o g o,
or andhiBAYr of AIDBS. The present invention further rel ates

to the.conpin on ndoften , .
The, Sishel iR ey o e ARG or 4 dh<aptbout ot e iiention, or
a pﬁﬁ'ﬁﬁ@ét@fca@}nﬁﬁﬁﬁt@bl%tsaft PeréTUl 4 his@ssnd e 1 Béoeplof &ltagonist such

LTD4, and LTE4. selected fromthe group consisting of

as qqﬁgzmhehqmtztdlm idaslgrarasling, fdxofanading sacrigasine deifenadine, astemizole,
azegaﬁ{'gez g%]v%?g%@a%@lg% ?ﬁﬁ%ng%}%ﬁnﬁefc o?negnesﬁge Al 121?1%3?&%{%0%&1%
applidd o209, topitdllg orpaendeaalisuch as zafirl uk ast abl ukast,
%?etgqeglg l&;%ittmn sQurlfjlfnulrtlfllléra 1§et1atesvtce) rtllxeu(l:(oan?l;nétl\gﬁ_oet;‘7ag<:)omp§§nc% gts t%g
invention, or a pharmaceutically acceptable salt thereof, and a proton pump inhibitor (such
as omeprazole) or a gastroprotective histamine type 2 receptor antagonist.
The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an antagonist of the histamine type 4
receptor.
The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an alpha-l/alpha-2
adrenoceptor agonist vasoconstrictor sympathomimetic agent, such as propylhexedrine,
phenylephrine, phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,
xylometazoline hydrochloride, tramazoline hydrochloride or ethylnorepinephrine
hydrochloride.

The present invention further relates to the combination of a compound of the invention, or

a pharmaceutically acceptable salt thereof, and an anticholinergic agents including
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i ral ukast (CGP 45715A), and BAY x 7195. The present

invention still further relates to the conbination of
wa2@enpsend of the invention, or a pharnmaceut i BEl/G$2007/004556

acceptabl e salt thereof, and a phosphodi est erase (PDE)

i nhi bitor such as a nethylxanthanlne i ncl udi ng

t heophyl l'ine and arni nophyl 122n a selective PDE

i soenzyne inhibitor including a PDE4 i nhi bitor an

i nhibitor of the isoformPDE4D, or an inhibitor of
mumic 15beptqy(BEle M2, iand M&)iaotagbmist sueh as efrepiies hyosditee

ey SRRt Bdin fn SEARAE My Pridp! BroshdF iRl badimide,

plrdmzéﬁlﬁabln@ehyqﬁnel receptor antagoni st such as
cetirizine, loratadi ne, desl oratadi ne, fexofenadine,

Thepresaphitveniéon std fustheiorelates tagheapnsbanasion of elcamppwed of the
1nv{::I§C ;6L %gﬁa{r%l?ceu?llajal ({&gﬂﬂaﬁl%%l? ﬁ'ler%)'foe{ﬁ%t rb%ﬂ ?cﬁénocep or agonist

ot Al opi ca

(indhudip@betatreseplor gubtips 1p4esehbs isﬁp@ﬁﬁlirﬁnsﬁbdtbmolf wﬁﬂwérol
relates to_the conbipation of a conpound of the

salefgiohrtebutaline, ocipranhng brelteral wsyé@@éﬁtpa@p@r@awa chiral

enahB§H80he eg d a proton punp inhibitor (such as
orreprazo ? or a gastroprotective histam ne type 2

The mpesspt mvenmnm@mﬂlblsttelatéﬁhe tlm asenhationvogatcoompotud dftke invention, or

d_of the
a Pﬁat%{rrlgit:leﬁli 18?11?}’ %C‘:]cg}ai%g]ﬁ nat) é j %qag;gé)fe ug%oaé stggqupl cromoglycate

or el8¢BRML sodfigh.an ant agoni st of the histam ne type 4
receptor. The present invention still further relates

The meﬁmélrwgmmrnsiﬂl @ﬁh@frehttezsdnﬂmmmmmmmh@f aompoighof the

har maceutical.l v, acce bl al t th
i G B PR S PR 51 oo L § 8o Rt e o
flurgyonida] thiamcildre seeehide, Edé(d?n@ﬁas@ﬁ@@iﬁd]ﬁ@iﬁfﬂ' bi®sonide, fluticasone
phenyl ephrine, phenyl propanol am ne, ephedri ne,

proa@eﬁao%lﬁwder@ meiEptAseNS fiseateny dr oc hI or i de,
Theﬁ%})é rocC Eﬁg}rlﬂll(g%égﬁr %%"2%82{2) (Ig]?el n e ]Iﬁltlégr 0 C | ori 848 Oﬂgd of the lnventlon or

a pharmeesticallyeadvyptable shlo thed&)f,ouvltlehﬂnygdm tlﬁphﬂd@]lafels Aatuclear hormone
receptor such as PPARs.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with an immunoglobulin
(Ig) or Ig preparation or an antagonist or antibody modulating Ig function such as anti-IgE
(for example omalizumab).

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and another systemic or topically-applied anti-
inflammatory agent, such as thalidomide or a derivative thereof, a retinoid, dithranol or
calcipotriol.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and combinations of
aminosalicylates and sulfapyridine such as sulfasalazine, mesalazine, balsalazide, and
olsalazine; and immunomodulatory agents such as the thiopurines, and corticosteroids such

as budesonide.
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hydrochl ori de. The present invention further relates

to the conbination of a conpound of the invention, or
w@2phaeizexeuti cal |y acceptable salt thereof, aPd/aB2007/004556

anticholinergi c agents includi ngnuscarinic receptor

(M, M, and MB) antagoni st such as atropine,

hyosci ne, gl ycopyrrrol ate, i28ratropi um broni de,

ti otropi um brom de, oxitropium brom de, pirenzepine or

tel enzepi ne. The present invention still further
The meshemveatidmiarthenel atest to dre c@fmkﬁnaiimmmﬁamdmpbumdwef the invention, or

i nventi o har eutl cal ceptable s
a phgReESHicalinerospighle a2 A e éﬂeg%’f{%%/ o et FtﬁE?kP&eﬂ uch as a
penR&fli cfeﬁ@?cﬁ)steoﬁ te?i‘é@%édﬁfésa ilﬂaél)ohaé‘ %e%@labﬁlﬁp ra%ﬁ@kdql‘l%iolone

sal butanol, fornoterol, sal meterol, terbutaline,
metmrudémobm ah ﬂrﬂmledtaMmbglgc@idem ythtam@l agent mc}udm&acgplovm

ntioner. .t here sent. i nventi
iGNt gkl S e vl AR ik Avisin,
zanhﬁ‘ﬁvﬁ BNE aidu@ﬂlav@r a Profdags HMORNSE bech! ds InBESER halfingvis altbnavir, and
t hereof, and a chronone, such as sodi um cronogl ycat e
saquinaviecoerckrsidegevirseivamperiptpsedskihitor swgb As figanesing, jamivudine,
sta\{Lﬁir ! h%élgﬁat | %enorszﬁo%u‘éinﬁa;“r%{;%deﬂaﬁllﬁclg L cf%frgxgeéréé %Pﬂ;&asgl%ﬂnbﬂor
suchlagh@ﬁfa,pm@drref;aq@hucocort| coi d, such as fI uni sol i de,

tri anci nol gne acetoni de, becl onet hasone di propi ona fﬁ
Th %pre&% mveatlorf stilt ﬁ@@gm@t@rte reoseapbanationaf asgAPgEnG et the

1nv5‘iﬁ Bﬁ t%l%%?ﬁ bherdBEE a%&réﬁ%s@ﬁl%r agent such as
the co | nat on of a conpound
a calcnuﬁmhamel bbwckar, [aﬂxetaq:airmﬁcepiaf blpclsﬂrpammtelsa&bmnvertmg enzyme

r eof , th t that dul
(A B B BRer i P PHIRRREO b T QLB SR e o 2
staﬁ?ﬂ_ bi 4 fibiakd: Ia%ocfu@it&t &901&&1 Jéﬂ%&gﬁ&b BAbAhsPen@xFHMRRYN

t he i nvention, Eﬂar maceuti cal |y acceptabl e
thrcxabqutm@mnfantmoagehahteﬁuc s b phteletragareggfiasbighibifor.| g) or

Théfgr gﬁ@? egﬁ ﬁgﬁl%ggerl]ag%{] to omrr‘?bme%on oqt c%%n%uﬁg gf" J[ % rll\%%tion, or

a pharmaceutically acceptable salt thereof, and a CNS agent such as an antidepressant

(such as sertraline), an anti-Parkinsonian drug (such as deprenyl, L-dopa, ropinirole,
pramipexole, a MAOB inhibitor such as selegine and rasagiline, a comP inhibitor such as
tasmar, an A-2 inhibitor, a dopamine reuptake inhibitor, an NMDA antagonist, a nicotine
agonist, a dopamine agonist or an inhibitor of neuronal nitric oxide synthase), or an anti-
Alzheimer's drug such as donepezil, rivastigmine, tacrine, a COX-2 inhibitor,
propentofylline or metrifonate.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an agent for the treatment of
acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an
opioid or derivative thereof), carbamazepine, phenytoin, sodium valproate, amitryptiline or
other anti-depressant agent-s, paracetamol, or a non-steroidal anti-inflammatory agent.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, together with a parenterally or topically-applied

(including inhaled) local anaesthetic agent such as lignocaine or a derivative thereof.
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(for exanple omalizumab). The present invention
further relates to the conbination of a conpound of

wWao b@siosssent i on, or a pharmaceutical |y accept abP@r/68ki07/004556
t hereof, and another system c or topically-applied
antiinflanmmatory agent, such as thalidom de or a
derivative thereof, a retinodd, dithranol or
calcipotriol. The present invention still further
relates to the conbination of a conpound of the

A dompennd ofithe presanighwentimocortd mrakhyceaticalyt mbemadakalt thereof, can

t hereaf., and. conbi nati ons of am nosal i cyl.at.es and
oisg i PR B R B R SR RleaPFoPR G ARl 5E p §ormonal agent
sudhas $abRifdrdeor APighSiphahag kit asalmdidiaenonodul at ory

agents such as the thiopurines, and corticosteroids

The preserd énvisntiew sifll frstlenielgiesto dhg cambiaatiqno af apmpesnd of the
. . at i nat.i of of .1 he .
8165 bk eGSR LAy SETERUDREPLi 1) ot
inhitierg@) platadgektiedting théton(®P ) tanfagediet: (id) idagtnkisetReding
a penicillin derivative, at etraca/cl ine, a macrolide, .
enzynisddGE) inaibiter: (&) AMIGS fliibitor ofye adhasiongnelgenie inhibifgss including
. . e o i . .
VLS B [P NRRSL B B B LS o
kinasedetidvasrBtk gt Fakt onklAR, foreaxtumglen@efitidib awImatinib mesylate), a

zanamavi.r and oseltamavi .. a t ease i nhihitor_s .
serf ) Raoaite FIRasIaHeh S PHIviE ST g S T N, grotein
KinBSCA EQ B} €€ of BVIEY, 982 kiRSS BvbRE@ LN &?ﬁlaﬁ&?@u&?as a cylin

di danosi ne, | am vudi ne, stavudi ne, Zzal citabi ne or
dependent kiitiane; (o) glueasa-ophosplods dehydmgenase inhibitere fikpkiageB.subl. -

Lnhibitor such as.nevirapine or efavirenz. The.present ..
or Bl el F AR L P PP Bt oG oo RS R Ponnine
oxidagednpibliog f@fexhimgld AMOPOEAT(xiiP ricosi1a b gEE et bahplY tprobenecid,
acceptabl e salt thereof, and a cardi ovascul ar agen )
sulfppyazone 9T banzdremeena il gpvabibermone sseretagaeves (5 parsforming

o BB SRS, PSR SR AL B BPEATELACE) gt grove
factdr Forckxa Oy b’ fgteblhstpeWthAactar FER)(x01i) grahiilBERE Saacfophage
colggg l;tljj;;lg{mgo{‘aﬁgr %81%1—%68%); ()rlx?igi rc]a?plse?i(“?:%l csi‘ge(t:rrtl]; (?(?x) tachykinin NK.subl. or
NK.sub3. receptor antagonist such as NKP-608C, SB-233412 (talnetant) or D-4418; (xx)
elastase inhibitor such as UT-77 or ZD-0892; (xxi) TNF-alpha converting enzyme inhibitor
(TACE); (xxii) induced nitric oxide synthase (iNOS) inhibitor; (xxiii) chemoattractant
receptor-homologous molecule expressed on TH2 cells, (such as a CRTH2 antagonist);
(xxiv) inhibitor of P38; (xxv) agent modulating the function of Toll-like receptors (TLR),
(xxvi) agent modulating the activity of purinergic receptors such as P2X7; or (xxvii)
inhibitor of transcription factor activation such as NFkB, API, or STATS.

A compound of the invention, or a pharmaceutically acceptable salt thereof, can also be
used in combination with an existing therapeutic agent for the treatment of cancer, for
example suitable agents include:

(1) an antiproliferative/antineoplastic drug or a combination thereof, as used in medical
oncology, such as an alkylating agent (for example cis-platin, carboplatin,

cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan or a

nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
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thronbol ytic, or an anticoagul ant such as a pl atel et

aggregation inhibitor. The present invention further
WO 200a0es93 0 t he conbi nati on of a conpound of tPEI/GB2007/004556

i nvention, or a pharnaceutically acceptable salt

t her eof and a CNS agent such as an antidepressant

(such as sertraline), an ant45 Parkinsoni an drug (such

as deprenyl, L-dopa, ropinirole, pram pexole, a MACB

i nhi bitor such as sel egine and rasagiline, a conP
5-fhuptrivpdctiloor tegadir, mtitrasdamethatiedtd) cytokinbiatabinosaledipyphoxyneea,
gen&gt%ﬁ ngi(o? Pge ﬂg}beé)in%h an @g}N?I\I{gDQm nétg%&{)]rlne%tamp?eoqn %glt]racychne such as
adr[h%ycﬁﬂ BleoRiylofd, doQotuBRInS UAMAGRIN, epiubibindilbatubicin, mitomycin-C,

Al Zhei'mer's drug such as donepe2| , rlvastlgn1ne

dactigemyygia or anithopmycink ﬁn@ntlmrtotlgagﬁp‘éffpb@gﬂmplﬁg vinica alkaloid such as
v1n&‘?%t1;jl ésﬂﬁfagtgrh O%dg{ﬁ%gﬁ%%l@}éfﬂgabg g ta?;é 4&10 A3 iaﬁ(gf or taxotere); or a
topbisuBtas® thhititor &op BRANEIE %ﬂbpfpaﬂd)phyﬁﬁﬁﬁﬁi stlh @s s@bbside, teniposide,

thereof, and an agent for the treatnent of acute or
AMAGHIBR tepfﬁﬁ‘iaﬁ‘ or g ampipthesi®ent ral |y or

RSB ApTE L, FOATSE (] O AO0, e,
ralsofthendrulel ffeeadra od @dyifdney, phi desinegen I’re@phﬁ rdown regulator (for example
g SRR R 5508, Bl s o
cyﬁr@féﬁ‘dﬁ%'a@&aﬂ‘eﬁ‘ USRI RkRLAS &OLLRE LBARE 8t é}&fhpq’é g&serelin,

conpound ‘the invention, or a pharmaceutically
leupusead it @Hiu@elshm)t aphagestogen tfolg@iah@de nwgwtral PRt an alomatase

r., t |caII -8 lied (| cl udi al ed
in ok O3 EPienols, SEReA it DRl SetaPiE o P%%n%simg% 31, ghibitor of
50ir881ceRE saviCATRAKRAJQf the present invention,

pharmaceutical Iy acceptable salt thereof, can also be
(111)J@te@ganhWbmlubnh1htt$ @mcw aelhl inveséomt (rformmplwr mﬁaﬁom@mase inhibitor

udi a ho nt such.as ral X|fene
i A R ot R B e B BB S fufltion);
(w) mmntult@a oBfolh faetdr Fedction) @t efaniflel &0 GANRIcRR ah@Fodf (for
nmpound of the i nvention, or a phar maceutical ly

exa&@é@ ﬁlea?I@Fleefblaq qutibady éféﬂuzqr@@)eph@e afifitopbld antippyly cetuximab
[C%i?%l? f:éa}i] Hjal?éf r%e b;lt))r ngtknﬁlgé ri‘ﬁ%ﬂotrl] Oy g@&rﬁr%/threomne

onls euki n conver

kinfdeGRhibitol) Iablllt}ﬁbﬂor(df\ﬂ)e éﬂ\ﬁ%ﬁiﬂal glblvm faotor finily eﬁdh esalmﬂe an EGFR

| ecul e i.,nhi bitors includin
famnP tyrosine klnase li)nh1b1tor such as N-(3- gchloro 4-fluorophenyl)-7-methoxy-6-(3-

— «

morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), an
inhibitor of the platelet-derived growth factor family, or an inhibitor of the hepatocyte
growth factor family;

(v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab, a compound disclosed in WO 97/22596, WO 97/30035, WO 97/32856 or
WO 98/13354), or a compound that works by another mechanism (for example linomide,

an inhibitor of integrin avP3 function or an angiostatin);
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VLA-4 antagonist; (vi) cathepsin; (vii) Kkinase
i nhi bitor such as an inhibitor of tyrosine kinase
w@ swshess3 Bt k, 1tk, Jak3 or MAP, for exanpl e GeET/GBRi0/004556
or Imatinib nmesylate), a serine / threonine kinase
(such as an inhibitor of a MAP ki nase such as p38,
JNK, protein kinase A, B or 26, or IKK), or a kinase
involved in cell cycle regulation (such as a cylin
dependent kinase); (viii) glucose-6 phosphate
(vi)detapculagbmeging agenbiucbas c@mbretdstatin 4B o5 abbmpeurgk disclosed in WO

o9/ Exitfiofio DBRTRRL HhotOIRsS A e B B8NP R g bbsns:

(vii§ 94 a@éﬁ@ﬁ%dﬁn@hﬁ%% 1he :p¥ foXbkamplé | bﬁ@&iﬂédté‘d t@%@toftﬁeqﬁrgets
exan'p pro eneci d , I Npyrazone or benzbr omar one,

listgdkatiovy, sycloas Iﬁlﬁdﬁ%rﬂ@ aptigpesnigogiee; (xiv) transform ng

R BB ST RSt R R o s
gen8X &ithl a8 abagirk pb3 bf sdrast BRCA df BRCAL! GDBPEH éneldivdcted enzyme
gr anul ocyt e macrophage col ony stimnul ating factor

Pm(m thsrapy) prpaghes sushasithasa uBins gifosing idggmingsds ikinpine kinase or

oSl e SR L R e

cheglogtsetr@geori radiothietaply sactcs aslticfrug fesistantBeBBORerapy xor)
TNF- al pha_ convertin enzyrre i nhihitor (TACE); .(xxii)
(1) FchGERSS £ L ITRRP hGRRUHE SBPTORMIDE)T S¥ARPH $XoYivo and In-vivo
apptdathid tb 1ﬁé}@£§8§ﬁé fn?rﬁﬁl?dé%nircﬁg %Pb&fent‘ﬁﬁ'i’i&ﬁ QoS i ef‘scﬂ'é,lngfectlon
expressed on TH2 cel ch as a H2 ant agoni st)
witli xxtolednes Blluhkastmterlmﬂﬂm,&nte@xulm)l 4ag@1ﬂnuﬂumdtd macmghztgwe:olony

sty BRI apRPadiceits Feeae Tt Tt owbigt hid Fhsfected

imrAsndeX< sud as(oprokine-traddfichidt RhdSfic I:élﬁt %ﬁﬁéd&hb@lﬁblﬁgﬁm or
activation such as NFkB, API, or A conpound_of

cytekiee-fransdentedmmayr cell bh%sradﬁd@énmael@ﬂswlna@@@pd@mp@ andibpdies.
thereof, can also be used in conbination with an
exi sting therapeutic agent for the treatnent of ,

In @@nsgdct, thomvexitonprovides 4 phdrtaagfichisprodedt do@prifing, ia r¢ombmat1on
antiproliferativel/antineop Iastlc drug or a conpinatio

two pdpeisractiyg ingsdipntsyinghug m&ﬂ figtpegive ggredientvhich i@ Sompotind of

fonﬁ{lfﬁ%)a&s'dgﬁn@cg%ve,( I on bR € ARy RLtRe 1nge&1@ﬁtlg Qi 4 selected

from;

- a phosphodiesterase inhibitor;

- a 32-adrenoceptor agonist;

- a modulator of chemokine receptor function;
- an inhibitor of kinase function;

- a protease inhibitor;

- a glucocorticoid;

- an anticholinergic agent; and

- a non-steroidal glucocorticoid receptor agonist.

Examples of a phosphodiesterase inhibitor are a PDE4 inhibitor, including an inhibitor of
the isoform PDE4D, or a PDES inhibitor; examples of a selective 32-adrenoceptor agonist

include metaproterenol, isoproterenol, isoprenaline, albuterol, salbutamol, formoterol,
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cycl ophospham de, nitrogen nustard, nel phal an,

chl oranbuci |, busul phan or a nitrosourea); an
wapiosnoeabol ite (for exanple an antifol at e sSucCPCHEB2007/004556

fluoropyrimdine |ike5-fluorouracil or tegafur,

raltitrexed, nmethotrexate, cytosine arabinoside,

hydr oxyur ea, gentitabi ne or %acl itaxel); an antitunour

antibiotic (for exanple an anthracycline such as

adri anycin, bleonycin, doxorubicin, daunonycin,
salmpieraljgediumline darcipoénaling, hiltiottcml/miesylﬂs, Iddnltémbwm'ndarcamol

exeneh o i Qe s Enb@istt B9 R Ni2 o P52 Re nfht, such as a

scl3tive 883 Afaginistisie & iBiaR@piue brdnfide %&oﬁluﬁhbraﬁndeax)saitmgfum
taxotere); or a top0|sonerase i nhi'bitor (for exanpl e

brogrde r@nrp@mmmrltd@@qumes exanpaes atacpodilefer of ewmebiiedeceptor

rurP e PR LA RPEE AaBinid PR R I s ity Bus g of
p38 émIIE)KI ﬂmgztlélﬁ re@ﬁihf)E@ of a padtensé irthitsitor dfeoé Botitfoph eRktase inhibitor;
i odoxyfene), an oestrogen receptor down regul ator (for

exagyiertia glmwegttqowhmyluda ﬁluaﬁ@h%@n brfagRraRPlpReRCeiopiify beclomethasone
dlppdé)(f@a;tgé;%ﬂhggﬂﬁéjﬁ% R o ll)llé%t@ og{dg(r‘%gi (ﬁ?t%{is%ﬂg furoate.
exanpl e goserelin, Ieuprorelin or buserelln) a
progest ogen (for_exanpl e negestrol acetate
Th@r%@ﬁ&ﬂhé@vmﬁﬁn bWl o b? fastherp peplaiged s 9 lzeap% to the following

lhgﬁ&ﬁ% lgorazole or exenestane) or an inhibitor of
TR e uct é@ such as finasteride; (iii) an agent which
i nhibits cancer cell invasion (for exanple a

__ﬂg%ﬁﬂk@ga?telnase inhibitor |ike marimastat or an

G Sof urokinase pl asnmi nogen activator receptor

'H NAIR (sh Qe wérk YacoRded JHY Vhbi ] 1n18)a 86PN §:8CY Hian Mercury-VX 300
function, for exanple: a growh factor antibody (for

MI&(msthmenth &harentra poild afmhlobcﬁdyn{d (ﬁgﬁtﬂﬂqnmﬁ dimethHesulfoxide-ds
anti-erbbl antibody_ cetuxi mab ., a farnesyl

(B - 2hRim ) seethapels (B 3-34 ppyy a@r%seréuaﬁ é}?i@n?]rﬂ‘?f%‘?l%c@? The

t
AL GRIAIE 0 o BB o (OB At .
doEBEBotdeti ddd, dpnidls idoabliidnaislet; t mhplbt terdoahlehrlp\lst q, quartet; m,

mum?}hg hrl 10{5181;)??[5%{@% ;Egﬁ Q%xp& Nalge éﬁ,ﬁlﬁg}/ ?1§@§ ?qr ithg genter of the signal
or &8 Anal¥t{car @id¥ RRERYbEraBhy was carried out on silica gel 60

(Merck) plates with fluorescent indicator. Column chromatography was carried out on
silica gel (0.040-0.063 mm, Merck) with a slight over-pressure (0.2-0.4 bar) applied to the
column. For preparative HPLC a Kromasil KR-100-5-C;3 column (250 x 20 mm, Akzo
Nobel) and mixtures of acetonitrile and water (with 0.1 vol% trifluoroacetic acid added
where indicated) at a flow rate of 10 mL per minute were used. Fractions containing the
desired compound were combined, concentrated by rotary evaporation and finally freeze-
dried. Unless stated otherwise starting materials were commercially available. All solvents
and commercial reagents were of laboratory grade and were used as received. Operations
were carried out at ambient temperature, i.e. in the range 17 to 25 °C and under an
atmosphere of an inert gas such as argon unless otherwise stated. Reaction times may be

shorter or longer than indicated to complete the reactions in the Examples. Organic phases
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bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
CSl -774) or 6-acryl am do- N ( 3-
w@ k08065343 f | uor ophenyl ) - 7- ( 3- nor phol i nopr opoxyRCUGBaRGI004556
in-4-amne (C 1033)), an inhibitor of the
pl atel et-derived growh factor famly, or an inhibitor
of the hepatocyte growth facor famly; (v) an
ant i angi ogeni ¢ agent such as one which inhibits the
effects of vascular endothelial growh factor (for
fromeatrpttionk heradii¢d ovas anlhalrowsrsddivhesul fake if @bt stepedatherwise and
factor_ anti body bevaci q&b a conpound disclosed in
ORISRy WSRO0 T8 VP S AP OREEREL. W) 98/ 13354)
or a conpound that works by another mechani sm (for
exanpl e |inomi de an inhibitor of integrin avb3
¢ fohlowiimmmethod waa mgédor 1 MSa{n_salvmsa vascul ar danagi ng

T U T O -

O.7%gﬁ312@a\)é’l%r%%ﬁs (%4% @ZO ¥e. C@%/[\Qﬁ@l@ whidt 1) 089, 8990t Solvent B:

used I n anti e therapy, for exanple one directed to
aceomatribd +0OH&o T EAg;e(ﬁmdien‘slbaS%HB\BEY nsu%aB 0.30$1.2503, an

anti-ras antisense; (viii) an agent used in a gene

t herapy approach, for exanpl e approaches to repl ace

Th@ﬂﬂlro mEHRE Sv=8 WEd A ARRIS A %53 or aberrant BRCAl

ene' Irecte pro dru
InStrh@pa‘fp@Vf;Wlaﬁ@ ﬁagfwdé@% Soticsld: Golsme Aoy G8itns 0.32 mm ID);

g elleclt ggggtteétg}e( jn-}g ;e?FPc%%'kcrz] %ﬁrSe%e.ﬁaﬁIe srurQISS kPa He Oven program
yne an approac I htreas
10T (Ehiin)tto B0 a0CES @ mimenot her apy or radi ot herapy such

as nulti-drug resistance gene therapy; or (ix) an

agent used in an inmunot herapeutic approach, for
AbEXRbEs:€X-Vivo and in-vivo approaches to increase the

nicity of patient tunour cells, such as

DIPEANnsf ecti on MN- liuszmthiyile’uhgdamumh as interleukin 2,

interleukin ocyt e- macr ophage col ony
DM i ul at | ng f%@%égna%aﬁ%‘@é to decrease T-cell
DM@ gy, appr o&%lgﬁfoggietransf ected i nmune cells such
as cytokine-transfected dendritic cells, approaches

EtQA¢ ng cyt oki nethylragetefeect ed tunour cell lines and
EiGHP’ oaches usétﬁ%o§nti -idiotypic antibodi es.

GC-MS gas chromatography- mass spectrometry
HPLC high-performance liquid chromatography
LC-MS liquid chromatography- mass spectroscopy
MeCN acetonitrile

MeOH methanol

NMP N-methylpyrrolidinone

Rt retention time

THF tetrahydrofuran

TBME tert-butyl methyl ether

TFA trifluoroacetic acid
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In one aspect, the invention provides a pharnmaceutica
product conprising, in conbination, two or nore active

w0 p@seeizent s i ncluding a first active ingredi ePCT/GBR@®M004556
is a conpound of fornula (1) as defined above, and one
or nore further active ingredients which are sel ected

from - a phosphodi esterase2Pnhibitor; - a
b2- adr enocept or agoni st; - a nodul ator of chenoki ne
receptor function; - an inhibitor of kinase function;

- a protease inhibitor; Exangpleitocorticoid;, - an
anticholinergic agent; and - a non-steroidal
gl ucocorticoid receptor agonist. Exanples of a

L[(EQ@&%@

) a
ylosty)blidniyt]orethyéxaethiresulfifnamidetrdlbioaectidacadisadihoc ept or
agoni st include netaproterenol, isoproterenol,
i soprenal i ne, albuterol, sal butanol,
fornoterol, sal neterol, terbutal i ney_qjci prenal i ne,
bitolterol mesylate, pirbuterd Br acaterol;
exanpl es of a rrus[ebl ni -9 gnist are a M,
M2 or MB ant agonl,\is}lj\ s d seMediive MB ant agoni st
such as ipratropiu |Oom e, tiotropium brom de,
oxi tropi um brom de, pirenzepi ne or tel enzepine;
exanpl es of a nodul at or of chenoki ne receptor functi on
are a CCRl receptor antagonist; exanples of a kinas

N-Nethy Nt G #-(ayrémighn-p m@w)r@myameﬁ%} aging (3t g Redd @WOD was
stu’r%? mhﬁﬁ (f{r)] ﬁilﬁgﬂfﬁé Sﬁ‘}?cﬁre' W sﬁlr&ea c%l@%{e& 8RR C?1|nd DIPEA (36

ase exanp eS 0 'ucocorti coi
uL,i0m mef Wakadsled, ifdRowed by thei pooti@rvdseaklition a&4S)-(4-cyclopropyl-

2 sﬁfé%gﬁérewé?é‘lfd?%‘ﬁa%é’%ﬁ%%ﬁ RIS OND Fassesel S 1% 020
mmBf)ERERS éﬂgﬂ%{%@: £83 flg 1lnufé9 Wal&@ wald HAGS arftRé BEJAGEL ¥racted three
times with EtOAc. The extracts were Washed with brine, dried and concentrated. The
product was purified by preparative HPLC (0.1% TFA in eluent) to give 0.057 g (66%) of
the title compound as the trifluoroacetic acid salt.

APCI-MS m/z: 432 (M+1).
"HNMR (DMSO-ds): 5 0.12 - 0.26 (m, 1H), 0.35 - 0.58 (m, 3H), 1.12 - 1.22 (m, 1H), 2.67

(s, 3H), 3.60 (d, 2H), 4.25 (q, 2H), 7.28 (q, 4H), 7.97 (d, 1H), 8.63 (s, 2H), 9.01 (s, 1H),
10.74 (s, 1H) ppm.

The starting materials were prepared as follows:

a) _ 5-(Methyloxy)pyrimidine
Prepared as in Chem. Eur. J. 2003, 9, 4997-5010 on a 31 mmol scale with a yield of 47%

after purification.

'H NMR (CDCL): § 3.93 (s, 3H), 8.42 (s, 2H), 8.86 (s, 1H) ppm.
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illustrative exanples. CGeneral Methods 1H NMR spectra

were recorded on a Varian Inova 400 Mz or a Varian
wOR081063393/X 300 MHz instrument. The central peR&EGBR007/004556

chloroformJ (d 7.27 ppnm), dinethyl-sulfoxide-~ ( H

2.50 ppm) or nethanol -~ (5H 3.31 ppm) were used as

internal references. The fol30owi ng abbrevi ati ons have

been used: s, singlet; br s, broad singlet; d,

doubl et; dd, double doublet; ddd, double double

b) d_bghmdtn-ﬁo triplet; dt, double triplet; g, quartet;

m tiplet. For multiplets the chenical shif val
Prepreg iy rf et et {3008+ 10EhSRI0 Gh & pamagral e ageld or 27%
fiek A8 catfpal ytical thin-layer chromatography was
a g?rlﬁ%% out on silica gel 60 (Merck) plates wth
"1 NMIRIBRERNLT,): B FAO8H), YU EDDN 0B QI LBRBH, Was

carri ed out 6jon silica )gel U( }?8 (K) fnm;r]%l\/ér ck) with
a slight over-pressure (O. 2 O 4 bar) applied to the
coI um. For prearatlve HPLC a Kromasil KR- 100-5-C18

benzaldehysls Nobel ) and ni xtures of

To Q%&%@J‘%&éﬁﬂ dAn @g{gnﬁﬁﬁ e§ 0 @ dj;éz L4t 430 l;ﬁpl olf pgjtﬂgbggbggﬁf;@&% added
4-flpefobehzalidedy e (842958 d. 0 llﬁ[raxt); B@ﬁﬁm&ﬁﬂh@eﬂmlp@nﬁi&e{OdéS igr €6 mmol)

conmpound were conbi ned, concentrated by rotary o
andanpigseiuat ashonaii((k§28:8, 0y mmeb; ddeirerptionmizgie wahesipd at 120 °C

f
for g&gﬁ.{ W%(?oqeé %ae[r}l o) n%&ﬁfgﬁ% 2 g%@&&@%@{ ééﬂgaéégﬁr%écted three times
with TBMB OTlad @macgrv&ﬂe uasm:dwat}ebmmedna& aﬂ[cbﬁﬁicmﬁchted Column
Operations were_carrij nmbi ent errperature,
chrpmétogr Jphy 188V %ﬁ&%gﬁ3°zb0f%§e e%tgﬁdtom@&e? -an at nospher e
neigh (§aspysuch as argon unl ess otherw se st at ed.
Apgeactlngn tOI rge r)nay be shorter or |onger than indicated
H'NMRQ@EJ@; es g @aanty, 9193 (ame@ F@QMPHED. 1398, 9.98 (s, 1H)
p asesfrom extractions$ were dried over anhydrous
ppreodi um sul fate if not stated ot herw se and
concentrated by rotary evaporation. Yields were not
opti mi sed. The follow ng nethod was used for LC M5
&) ANAH BN (4BLGHIRRLS- A0y By EhRhy CRIHET Vat ers
Synmetry 2. 1 APCI, Frow rate
4- (Pyr1m1d1n- -yloxy)benzaldehyde (0. 344 g, 1.7 mmol) was stirred with 33%

—

methylamine in EtOH (30 mL) at reflux for 3 hours and then concentrated. The residue
was dissolved in MeOH and treated with sodium borohydride (0.195 g, 5.2 mmol) over 1
hour and stirred for a further 1 hour. Water was added and the product was extracted three
times with EtOAc. The organic phases were combined, washed with brine, dried and
concentrated to give 0.267 g (100%) of product that was used without further purification.
APCI-MS m/z: 216 (M+1).

1H NMR (CDCls): 8 2.38 (s, 3H), 3.68 (s, 2H), 6.94 (d, 2H), 7.28 (d, 2H), 8.38 (d, 2H),
8.87 (s, 1H) ppm.

Example 2

1-[(4S)-4-Cyclopropyl-2.5-dioxoimidazolidin-4-y1]-N-({4-[(2-cyclopropylpyrimidin-5-
yDoxy]phenyl}methyl)-N-methylmethanesulfonamide
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0.7 nL/mn; Wavel ength 254 or 220 nm Sol vent A: water

+ 0.1% TFA; Sol vent B: acetonitrile + 0.1% TFA ;
w@e@dioessn3s 15-95% /B 2.7 min, 95% B 0.3 m n. TheCT/GB2007/004556

foll owi ng nethod was used for GC-Ms anal ysis :

I nstrument Hew ett Packard 5890 Series I1; Columm

Agilent HP-5 (30 mx 0.32 nBillD); Mass sel ective

detector Hewl ett Packard 5971 Series ; Pressure 55 kPa

He; Oven program 100 OC (3 min) to 300 0C, 25 ¢ mn.

Abbreviations: D PEA | iV-diisopropylethylam ne DW

iV, -dinmethylformam de DMSO di net hyl sul f oxi de Et QAc

et hyl acetate Et OH et hanol GC-Ms gas chromat ography-

mass spectronetry HPLC hi gh- pel‘fOI‘n’Qj’lC(?_l [iquid

chr omat ogr aphy -MS liquid chromo hy- mass

spectroscopy Me B{oni tril e ol NwWP
-rrethylpyrrolidino@ ticpnt'n?{

t et rahydrofuran TB epf -at y\ nethyl et her TFA
trifluoroacetic aci deExanple 1

| -r(4SV4- Cvcl opropyl - 2., 5-di oxoi m dazol i dm 4-yl ] - N net
hyl -N-{[4-( ' pyrim din-5-

Crude {4-[(2-cyclopropylpyrimidin-5-yl)oxy]benzyl} methylamine dihydrochloride (0.115
g, 0.35 mmol) was dissolved in NMP (2.0 mL), THF (2.0 mL) and DIPEA (0.30 mL, 1.8
mmol) to form a yellow solution. (4S)-(4-Cyclopropyl-2,5-dioxoimidazolidin-4-
yl)methanesulfonyl chloride (WO 2006/065215; 0.070 g, 0.28 mmol) was added

portionwise during 5 minutes and the reaction mixture was stitred for 1 hour. The solvent

was removed by evaporation and the residue was diluted with water and extracted twice
with EtOAc. The combined organic phases were washed with water and concentrated. The
crude product was purified by HPLC, using a 35 minutes gradient of 20% to 90% MeCN
in water to give 0.081 g (61% yield) of the title compound as a colourless powder.
APCI-MS m/z 472.1 (M+1); Rt = 1.93 min.

1H-NMR (DMSO-d): 6 0.14-0.24 (m, 1H), 0.33-0.57 (m, 3H), 0.96 (m, 2H), 1.03 (m, 2H),
1.15 (m, 1H), 2.22 (m, 1H), 2.65 (s, 3H), 3.44 (d, 1H), 3.75 (d, 1H), 4.23 (q, 2H), 7.09 (d,
2H), 7.34 (d, 2H), 7.96 (s, 1H), 8.45 (s, 2H), 10.74 (s, 1H) ppm. |

The starting materials were prepared as follows:

a)  5-(Benzyloxy)-2-cyclopropylpyrimidine

The subtitle compound was synthesised using the method described in US 4,558,039,
starting from cyclopropylcarbamidine hydrochloride.
LC-APCI-MS m/z 227.0 (M+1); Rt =2.36 min.

1H-NMR (DMSO-d): 5 0.86-0.99 (m, 4H), 2.14 (m, 1H), 5.21 (s, 2H), 7.31-7.47 (m, 5H),
8.44 (s, 2H) ppm.
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yl oxy”~phenyl i met hvUnet hanesul f onam de trifl uoroacetic
acid salt
WORMBHOEED3 N- { [ 4- (pyri m di n-5-yl oxy) phenyl ] net hpd¢ ¥ GaR0M©04556
(0.043 g, 0.20 mmol ) was stirred in NWP (1.0 nL). The
m xture was cool ed using a cold water bath and DI PEA
(36 m., 0.22 mol) was addedZ followed by the
portionw se addition of (4S)-(4-cycl opropyl -
2, 5-di oxoi m dazol i di n-4-yl ) net hanesul fonyl chl ori de
b) (W%Oﬁiﬂ@ﬁﬁﬁnﬁ&in-i)oDS 1 g, 0.20 nmol) over 5 m nutes.

S-O85e7 Lot B3 PP BOPY RGNt R BEOR ML S RSAYS IdgOH (100
y\@&f‘%%"ﬂaﬁgm%'dﬂ%aﬂﬁﬁm' (8978785 wa9BGRAt TR Bkt Bad Rt chated at

was purif prepar atlve HPLC (0. 1% TFA 1 n el dent
amlvlon@smeel@um@?n 1.065bgr méssme)vtemugm Kiltregionradd @sndentration gave a

cru e{_ﬁl{{fﬁtﬁuu Gk If;lterecdotg.@ gta sh 10% gﬁ:lrgof_%mn Bsngé %/32) I%sl'eg)g EtOAc
as e(hﬁent %Sorlatléx? of thé. ’537 e Zﬂégavg @316_554@% ylggi) (og ’ﬁ')ei Sﬁbg‘flﬁg?%tgpound asa
colwesgsq)hdg 01 (s IH), 10.74 (s, IH ppm The starting

Fe118 alative i SN Rt =
G TRB A By R BRal a3 YT10Rk reativg ingspions Re = 736
min2003, 9 4997- 5010 on a3 1 mol scale wwth a yield of
L A47% after purification. 1H NWR (CDA3) : d 3.93 (s,
H-BHIR (BM0{d): 52§0-0368fm, ¢H), 2.09 (opH)D3. 1Py, i281) A1 M0 D0l H) ppm.
Prepared as in Chem Eur. J . 2003, 9, 4997-5010 on a
15 mmol scale with a yield of 27% after purification.
: .66 (s, IH), 10.45 (s,
TP s e ST . -y benzal dehyde
2-Cyclopropylpyrimidin-5-ol (O 272 ¢,2.0 mmol) 4-fluorobenzaldehyde (0.22 mL, 2.1

mmol) and potassium carbonate (0.414 g, 3.0 mmol) in dry DMF (2.0 mL) were heated to

120 °C in a sealed tube for 3 hours. The slurry was diluted with water and extracted twice
with EtOAc. The combined organic phases were washed three times with water and brine,
dried, filtered and concentrated to give a yellow oil. Purification by column
chromatography using 20 g silica and a gradient of 0% to 50% EtOAc-heptanes as eluent
gave 0.478 g (99% yield) of the subtitle compound as a colourless oil.

LC-APCI-MS m/z 241.1 (M+1); Rt = 1.98 min.

1H-NMR (CDCl3): 6 1.04-1.17 (m, 4H), 2.30 (m, 1H), 7.07 (d, 2H), 7.88 (d, 2H), 8.40 (s,
2H), 9.94 (s, 1H) ppm.

d) {4-[(2-Cyclopropylpyrimidin-5-yl)oxy]benzyl} methylamine dihydrochloride

To a solution of 4-[(2-cyclopropylpyrimidin-5-yl)oxy]benzaldehyde (0.240 g, 1.0 mmol) in
MeCN (0.50 mL) was added 2M methylamine in THF (2.0 mL, 4.0 mmol) followed by
sodium borohydride (0.120 g, 3.2 mmol) and MeCN (0.50 mL). The slurry was stirred for
30 minutes. The solvents were removed by evaporation, water was added and the mixture
was extracted with EtOAc. The organic phase was washed with brine and evaporated onto
silica gel. This gel was applied onto a 20 g silica gel column. Column chromatography

using a gradient of 10% to 60% EtOAc in heptanes eluted impurities. Elution with 10%
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To a stirred solution of pyrimdin-5-o0l (0.384 g, 4.0
mol) in DVF (4.0 nL) were added 4-fl uorobenzal dehyde
W@ 200842865393 4.0 mmol ), sodi um net hanesul phi nat ePCDGB1®7/004556
g, 1.0 nmmol) and potassi um carbonate (0.828 g, 6.0
mol ). The reaction m xture was heated at 120 0C o for
3 hours, cooled to anbient t¥8nperature, treated with
wat er and extracted three times with TBME. The
extracts were washed with brine, dried and
MeOdhmeftOrAat (@ 60 nIg) folowehivyo St cogeaymtayedPdb einOMBOBI ([ 00 4T gave

oG PR BuSMRURC: rARC IR, M 20F MLy A e

dissdfed il wader{ The pHwas AdRS8teli$o 13 F) 16 ufPESoFut¥tiyRi¥de Ptdtion and
[4- (pyrimdin-5-yl oxy)phenyl 1net hyl ) am ne

the ikioye was eikirac:dysewsty tb‘em%hi EHyfe Tie. @ganigexttack werelWashed

as stirred with 33% nethyl ami ne in Et OH nm) at .

withipg e i s Rt UL B i, TGl b tabiE o8 el gy

residud/eBhislbis sak dReolived MERD Aanshdtah@ab&d ok 1IN Q8liutiBh of hydrogen
bor ohydri de (0. 1956&1‘,e 5.2 mol ) over 1 hour and

chleride indiOp\srwas added Hde selviaiuvas pmozed Wagvapgertiondn iverel 86 g
. o Th
(56% glgﬁfr“; 'ci:)f ] chlg%(et Juv\gﬁﬁggorﬁﬁ;cfu%ﬂ. Th%?%dgéﬁlgmeﬁ%%é p%ae and was

re conbi ned, was fIed
used ndthoanfiether puréfitation.gi ve 0. 267 g (100% of product

t sed wi.t hout _further purification. APCl-NMS
LerdBh S REmii I irp Kl od B ming 3. 58 (s 8.
'SR @9%{)"5;5 1?2&?1%{)&:;1, @aaﬁ%gﬁg 12 A 3,324 & 2m), 726
ol LA SVA4e r | -2, 5-di oxoi mi dazolidin-4-yll-N
ZHJ(Z[ ! ((ﬁzé}é%ﬂgg(g’op PR i di n- 5- d (
vDoxvi phenvUnet hyl VN- et hvl nmet hanesul f onam deCr ude

{4-[(2-cycl opropyl pyri m di n- 5- 9 oxy] benzyl } net hyl am n
e di hydrochl ori de (0.115 Example

1-[(4S)-4-Cyclopropyl-2.5-dioxoimidazolidin-4-y1]-N-methy1-N-({4-[(2-methy]lpyrimidin-

5-yhoxy]phenyl}methyl)methanesulfonamide

O,  H
0 0 -N

YL Oy
Na 0 | H

Prepared as in Example 1 but starting from N-methyl-1-{4-[(2-methylpyrimidin-5-yl)oxy]-
phenyl}methanamine on a 0.50 mmol scale with a yield of 61% after purification.
APCI-MS m/z 446 (M+1).

1H NMR (DMSO-dy): 8 0.13 - 0.24 (m, 1H), 0.33 - 0.57 (m, 3H), 1.15 (ddd, 1H), 2.61 (d,

3H), 2.66 (s, 3H), 3.60 (dd, 2H), 4.23 (dd, 2H), 7.11 (dd, 2H), 7.35 (dd, 2H), 7.97 (s, 1H),
8.52 (s, 2H), 10.74 (s, 1H) ppm.

The starting materials were prepared as follows:
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g, 0.35 mvol) was dissolved in NW (2.0 niL), THF (2.0
niL) and DIPEA (0.30 niL, 1.8 mmol) to forma yell ow

W@ 008063m (4S) - (4- Cycl opropyl - 2, 5- di oxoi m dazpdT/GBRO04004556
yl ) met hanesul fonyl chloride (WO 2006/ 065215; 0.070 g,
0.28 mmol ) was added o portionwi se during 5 m nutes
and the reaction mxture wa84stirred for 1 hour. The
sol vent was renoved by evaporation and the resi due was
diluted with water and extracted twice with Et QAc. The

a) CONRined-@plgapimethyidesdpyiiidineashed wi th water and

concentrated. The cruyde product was purifi HPLC, .
Prepagahes 18 ISR AE0en r AMBAL B dh vitbesod e e mirincaton.

BRRRS 0 28 Y6+ 081 g (61%yield) of the title
APco orlljﬁrlld nga c?)l ourl ess powder. s APCI-M5 mz 472.1

mp

1 : = I ;
APy, SR D S, b
SH), 1.15 (m IH), 2.22 (m IH, 2.65 (s, 3H), 3.44

(d, IH, 3.75 (d, IH, 4.23 (q, 2H), 7.09 (d, 2H),
b) Z2-Methdpyrimpidin-j-ad6 (s, IH), 8.45 (s, 2H), 10.74 (s,

' ial.s 6 .
e IR e 28 09 S PEL ORGP g it
furtherbpurificatie@npound was synt hesi sed usi ng the net hod
1 described in US 4,558,039, starting from
H DR gPMBYdenB8att @ 28d), Bysdr(eciaminde. s LC- APCl - MB nf z
227.0 (MHl); Rt = 2.36 min. 1HNWR (DVMSO-J ) : d
0.86-0.99 (m 4H), 2.14 (m IH), 5.21 (s, 2H),

o) a3bethint Bnidtds v Bo Al adehllaPPm b

Preparc8ezyEayple 2¢c) Ve laB N ayibiehlerith # @ie(dofR2%s aft@ punidichtion.
was di ssolved in MeOH (100 nmL) and 10% pal | adi um on
APEEMDAVE 814 @d+Y) was added. The nixture was

1._hydr ogenat ed at anhient t at ur 1

1 R AR B rtsghes Doy i (G Poh: Bl P pfant 405 B grs 10
a crude product that was filtered through a short

PP | i ca gel columm using 5% MeOH Et OAc

d) N-Methyl-1-{4-[(2-methylpyrimidin-5-yDoxv]phenyl}methanamine

Prepared as in Example 1(d) on a 2.4 mmol scale with a yield of 82% after purification.
APCI-MS m/z 228 (M+1).

1H NMR (CDCl): 8 2.46 (s, 3H), 2.72 (s, 3H), 3.74 (s, 2H), 6.98 (d, 2H), 7.33 (d, 2H),
8.38 (s, 2H) ppm.

Example 4

1-[(48)-4-Cvclopropyl-2.5-dioxoimidazolidin-4-y1]-N-methyl-N-[(4-{[2-

(trifluoromethyDpyrimidin-5-ylJoxy }phenyl)methylimethanesulfonamide

0o
F F 0. ,,O H
F>'\(/N | NS N)%o
N o l H
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as eluent. Evaporation of the solvent gave 1.3 g (54%

yield) of the subtitle conpound as a col ourl ess solid.
WORBe33dy 136.0 M+ (41% rel ative intensity) 1BSI/GB2007/004556

(100%relative intensity); Rt = 7.36 mn. 1H NWR

(DMSO-J ) : d 0.80-0.96 (m 4H), 2.09 (m I1H, 8.17

(s, 2H), 10.02 (s, IH ppm 36

4-r (2-Cycl opropyl pyri m di n-5-yl ) oxyl benzal dehvde

2- Cycl opropyl pyrimdin-5-o0l (0.272 g, 2.0 mmol),

4-f| uorobenzal dehyde (0.22 nL, 2.1 mmol) and potassi um

carbonate (0.414 g, 3.0 mmol) in dry DVF (2.0 nL) were

heated to 120 Cin a sealed tube for 3 hours. The

slurry. was dil uted wi.th water d ed twice with
Preﬁréggl%n%ﬁ"rﬁ)ﬁg%mg% P ﬁﬁg@‘@s—ﬁﬂyfi Washed t hree
(triflhdTBmetMyl)By MRl dR- 53N TbxPE pHey 1) hethgUamind dred @80 attflol scale with a
_concentrated to give a yel f/ow oil. Purification by
yieldsif(frato efieapraifisghielbhy using 20 g silica and a gradi ent
ANt OAc- hept anes as el uent gave 0.478
PR s g g g

the subtitle conpound as a col ourl ess

1 | r Z . ; = i -
RSP 9.1 24 g Ml B B A g 50547
(d, THYB. 171, 2H),.4.2% 88 AP, 73bNd, B1)49.40%4, 33 7.98.(Bds, (51), .80 (s, 2H),

ppm d) {4-rr2-Cvclopropylpyri'm din-5-yl
10.YoiyIsbedypanet hyl ami ne di hvdrochl ori de To a sol ution

of 4-[(2-cycl opropyl pyrim di n-5-yl)oxy] benzal dehyde

(0.240 g, 1.0 nmmmol) in MeCN (0.50 nlL) was added 2M
Thé®Rhftink afdteieald WengEe;{aZGd)aslfcllo%’s:O mol ) followed by

sodi um bor ohydride (0.120 g, 3.2 mml) and MeCN (0. 50

m.). The slurry was stirred for 30 m nutes. The

a) Sé’-'(.*f‘ﬁﬁﬁo?o%{%-%ﬁpgﬁ%g@%gRP{wﬁé!&Q{?ﬁi% |91 nb&loNgs added

ard-tre nrx racted W ECOAC.  he organic
Thefres baseass washaed asideberibed e U8yl ByEqtooed £t mntod ssild. iTha crude
el .was applied ont

. Thj il
pro, &tm_di%eﬁzﬁﬁfp PPy T°é=gtF v(aitﬁjl 6ﬁoh)9dr§éelnl c‘fl?orgi%lin propan-2-ol
and the product filtered off as white crystals in a yield of 86%.
APCI-MS m/z 169 (M+1).

o

'H NMR (DMSO-dy): 3.39 (d, 2H), 3.51 (d, 2H), 4.25 (q, 1H), 6.32 (s, 1H), 12.11 s,

1H) ppm.

b)  2-(TrifluoromethyDpyrimidin-5-o0]

2-(Trifluoromethyl)-1,4,5,6-tetrahydropyrimidin-5-ol (4.20 g, 25 mmol) was stirred in
nitrobenzene at 90 °C. Sodium methoxide (5.4 g, 100 mmol) was dissolved in methanol
(75 ml) and added portionwise to the reaction mixture, allowing the methanol to distill off
before the next addition. The reaction mixture was then warmed to 121 °C for one hour,
cooled, shaken with water (150 ml), the organic phase separated off and the aqueous phase
washed with ethyl acetate (2 x 100 ml). The aqueous phase was adjusted to pH 4.0 with
6M aqueous hydrochloric acid, extracted with ethyl acetate (2 x 100 ml), dried and
evaporated to give 2.53 g (61.7%) of an orange coloured product that was used without
further purification.

APCI-MS m/z 165 (M+1).
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using a gradient of 10%to 60% Et OAc i n hept anes
eluted inpurities. Elution with 10%e0H in Et CAc (100
workgospedsbowed by 5% concentrated NH3 in MeOH (RODGBRI0Y/004556
gave the product in the basic fractions. These
fracti ons were conbi ned, concentrated and redi ssol ved
in water. The pH was adjustéé to 13 to 14 using sodi um
hydr oxi de sol ution and the m xture was extracted
several times with EtOAc. The organic extracts were
rq [ Ssi um car bonat e,

tergﬁ d)hg(l?njée tzrlg{égqtggygﬁgﬁgﬁ oi |y residue.

ThIS oil was dissolved in Et OAc and an excess of a

1. 5M sol ution of. hydrogen chI oride |n Et OAc was added.
c) The[qlriftyeromethylppe Pr arhsnzaldeliydeo gi ve 0.186 g

r o The salt
progBL b il 8&13&3@3’?‘1 %%é‘vﬁth‘aﬁ’mﬁ%ﬁ% ‘fur ther
GCFI\{SIIf)ﬁz%IZCB&)QM)]O LC—APCI M5 mz 256.1 (Mtl- 2 HO); K

1.49 mn. 1HNWR (CD30D): d 1.21-1.44 (m 4H), 2.36
‘" NMRI(HMSQ-dZﬁ 5(7544 @LPH),4.22(d, 8H), B3 (s/2HB 9(957 (d2By) ppm.
.60 (d, 2H), 8.72 (s, 2H) ppm Exanple 3 15
I -r(4SV4 Cvcl opropyl 2, 5- di oxoi m dazol i di n-4-yl 1- N- et
4 .

4- {ﬁ{ Tﬁﬂlﬁ»’f@iﬁ@ﬁh?l)%yrﬁﬁfdnﬁg%ﬂ]ok?})oeflﬁaﬂﬁéhgde was stu]*red with 33%

thI-I- met hyl ' pyrimd
mefhiybmyihg me 394 nthanole36 mIg «0 rgbuxrfon! hgmaar@l thmt ¢ongentiaset The

res Hﬁgv(lag%%%t_sglvg 151'9%%63’[&@& Hﬂ%pa&!%?%ar %swcici)ﬁd,sapﬁ the
mn(tﬂile V%ﬂ)hgdﬂo(g%ﬁaté&’ Qﬂooin'"ﬂ):mp@raﬁﬁe (flder %ﬁn@dﬁhen@p&@su@&for 30 minutes.
0 (dd, 2H). 4.23 (dd. 2H) dd. 2H),

Therreggthnmas }gqqﬁormvd o a(SSO nlmq)l scage Wh(asylelgpf 5%@ 74 (s,
APCEMERI 284 (Vi+1).

1H NMR (CDCls): 6 2.49 (s, 3H), 3.80 (s, 2H), 5.30 (s, 1H), 7.08 (dd, 2H), 7.43 (dd, 2H),
8.53 (s, 2H) ppm.

Example 5

1-[(48)-4-Cyclopropyl-2.5-dioxoimidazolidin-4-y1]-N-({4-[(2-ethylpyrimidin-5-

vDoxylphenyl¥methyD)-N-methylmethanesulfonamide

O  H
0 9 N
Ty
Na o | H

Prepared as in Example 1 but starting from [4-(2-ethylpyrimidin-5-
yloxy)benzyl]methylamine on a 1.6 mmol scale with a yield of 37% after purification.
APCI-MS m/z 460 (M+1).
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The starting materials were prepared as follows:a )
2- Met hyl -5-[ (' phenyl net hyl ) oxylpyri m di ne Prepared as
WO pooBxe3pd € 2(a) on a 15 nmol scale with a yi ePdr/oB2003864556
after purification. APCI-M5 mfz: 201 (Mt1l). 1HNWR
(cbAd3) : d 2.67 (s, 3H), 5.13 (s, 2H), 7.31 - 7.50
(m 5H), 8.37 (s, 2H) ppm 3§ 2- Met hyl pyi m di n-5- ol
Prepared as in Exanple 2(b) on an 11 nmol scale with a
yield of 100% and used wi thout further purification.

1
HNW@W g;??rllzm (glzg(réouﬁ);ggék?obsegﬁgg%éﬁaogt% re érle 1.28
(t, 3}93 2168 (Exﬁﬁpt 90 f(é )08, 44“&1 Jﬁ{)f@% & 016142) 4%%&1 @H}jl fhf/&&fm)

Yo aft’er “‘purification,
7.35 (ct:DH)sz 97 (sd 1B, 7B5% 65, 2HH)1,0 m.(malfa)jpp,mzH) 7 91 (dd,
2H), 8.49 (s, 2H), 9.97 (s, IH) ppm d
N- Met hyl -1 -{4-[(2-net hyl pyri m di n-5-yl) oxyl phenyUret ha
The A enarsrRipawerd ardtl S>Fewe | (d) on a 2.4 nmol scale
with a yield of 82%after purification. APClI-NM5 niz
228 (M+l). 1H NI\/R (CDA3) : d 2.46 (s, 3H), 2.72 (s,

a) %r h%%srzmldn- wf 6.98 (d, 2H), 7.33 (d, 2H), 8.38
nple 4

Prepdtredi b MAxAvsié 0@ apd Db oh-adildteinsl dtakokitldhme versinyistd@td9%,
[-N-r(4-(r2- (tr| f | uor onet hyl') py

and ‘I’SF‘?n“@ﬁhﬁu ytherguif }Gﬁ%‘i’ﬁ/O’ret hyl i met hanesul f on
Apcﬁl_mgiﬁﬁi F@ﬁl\ﬁgl)as in Exanple 1 but starting from

(4-{[2-
HI\KMR'(EM{)OS“?@?S}G B@M m(glznﬁmkgl(mﬁ)phpmr)m ?yﬁ&lam' n
séale with a yield . 5% af

pur| f| catl on.

b) 4-(2-Ethylpyrimidin-5-yloxy)benzaldehyde
Prepared as in Example 1(c) on a 2.0 mmol scale with a yield of 83% after purification.
APCI-MS m/z 229.1 (M+1).

1H NMR (DMSO-dp): 6 1.31 (t, 3H), 2.94 (q, 2H), 7.24 (dd, 2H), 7.96 (d, 2H), 8.70 (s,
2H), 9.96 (s, 1H) ppm.

¢) [4-(2-Ethylpyrimidin-5-yloxy)-benzyl]methylamine

Prepared as in Example 1(d) on a 1.6 mmol scale with a yield of 83% after purification.
APCI-MS m/z: 244.1 (M+1).

'"HNMR (DMSO-dy): § 1.25 (t, 3H), 2.22 (s, 3H), 2.86 (g, 2H), 3.58 (s, 2H), 7.01 (dd,
2H), 7.31 (d, 2H), 8.48 (s, 2H) ppm.

Example 6

1-[(4S)-4-Cyclopropyl-2.5-dioxoimidazolidin-4-y1]-N-[(4-{ [2-(trifluoromethyDpyrimidin-

5-ylloxytbenzy])Imethane sulfonamide
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25

APClI - M5 nfz 500 (MHl). 1HNMR (DMSO-db) : d 0.14 - 0.25

(m IH, 0.46 (m 3H), 1.16 (m IH), 2.68 (s, 3H),
w@2e08/063393 3H), 3.77 (d, IH), 4.28 (m 2H), 7. 3BCT/GB2007/004556

2H), 7.42 (d, 2H), 7.98 (br s, IH, 8.81 (s, 2H,

10.75 (br s, IH ppm The starting materials were

prepared as follows: a) 38

2-(Trifluoronethyl)-I,4,5,6-tetrahvdropyri m dm 5- ol

hydrochl ori de The free base was prepared as descri bed

in US 5,175, 166 on a 114 mmol scal E OThey crude product

was di ssol ved EQ| propan-2-ol, tr@ated)wiNh 6M hydrogen

chloride in prp Dol apd ;\pﬁ t Ahtered of f
as white crystalsggﬁyi of HB6%AABCI - M5 Mz 169
(M+). 1HNMR ( DVB @ 3739 (d, 2M), 3.51 (d, 2H),

4.25 (q, IH, 6.32 (s, IH, 12.1 1 (s, IH ppm b)
2-(Trifluoronethyl)pyrim din-5-ol o

Prefired b 1 LA L datind (oo Sr RS-y TR il g

y1] @) plsmg)methyélemine atea 026 4nmgoel 6l withoh Yielhsf @5%sdley patification.

AP LRI LURAT i T vt et home “so. o o511 ot

1 r itLon. r LQn, m u

H R Rl 4oE 5 0,2 S P 1R 4egiF St i Thuie @ 11,
36514 THIEH S8 (e 2, Tl o 28 AR P oA C RIS Bhs s &

2HY.Q0.751(br s, ThE ppopieous phase was adjusted to pH 4.0 with
6M aqueous hydrochloric acid, extracted with ethyl
acetate (2 x 100 m), dried and evaporated to give

Th@stél%n@_rﬂa@érialg%re refAe P4’ fA&wgO! oured product that was
used W thout further purification. APCI-M5 mz 165
(Mt ). 1IHNMR (DVMSO-J ) : d 8.54 (s, 2H), 11.48 (s, IH

a) pf-l?b-( TrifluoromethyDpyrimidin-3-ylloxyYbenzonitrile

Prepared as in Example 1(c) from 2-cyclopropylpyrimidin-5-ol and 4-fluoro-benzonitrile
on a 6.1 mmol scale with a yield of 55%.
GC-MS mv/z = 265.1 (M.

b)  4-{[2-(TrifluoromethyDpyrimidin-5-yl]oxy }benzylamine hydrochloride

4-{[2~(Trifluoromethyl)pyrimidin-5-yl]Joxy } benzonitrile was hydrogenated in 1:1
HOAGc:EtOH containing 10% Pd/C. The crude product was purified by HPLC using a 25
minutes gradient of 10% to 70% MeCN-water/TFA 0.1% to give the subtitle compound.
APCI-MS m/z 270.1 (M+1).

"H NMR (DMSO-dy): 5 4.8 (q, 2H), 7.35 (d, 2H), 7.56 (d, 2H), 8.18 (b, 3H), 8.79 (s, 1H)
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c 4-{

[2-(TrifluoronmethvDpyrim di n-5-yl]oxy)benzal dehyde
woe@pass as in Exanple I (c) on a 5.0 Mol scaPEr/aBRv7m04556

yield of 74% s GC-M5s mz = 268 (M+). 1H NMR

(DMSO-fifc): d 7.44 (d, 2H), 7.99 (d, 2H), 8.95 (s,

2H), 9.97 (d, IH ppm d) N3Bethyl-N | Y4-

r2-(trifluoromethy |)pyrimdin-5 -yll oxy}pheny

Dret hy1l] am ne>

4-{[ 2- (Trifl uor onret Rkanmpyvologichl Examgllé oxy} benzal dehyde

was stirred with 33% o nethylam ne in 95% et hanol (30

m.) at reflux for 1 hour and then concentrated. The

[ -di ssol ved in 95% et hanol, 10 %

M%%ﬁ%ﬁ%{@on was added, and the m xture was

hydr ogenat ed at roomtenperature under atnospheric

ressure for 30 minutes. The reaction was perfornmed on
MMPE2 0 ol scale with a yield of 95% APC -Ms m z 284
Recgtilaps it MRRSDIATNC ol SSomiie shlritRg ag deseibed
by Rarkar2A. ppal, (00 pratefn Kxpression and Purification, 20, 152. The purified

encink Qe 5 R O 4% o o0l MRt S Ry

conB AN TRdubXfcABS e @ Rkds QR r M Renperdti@RALEMe 8Pnth&tic substrate
Exanple 1 but starting from/[4-(2-éthylpyrimdin-5-

Mc-PeoChb ekl N a-HBt Al Bpd-NeT,qn0 aM) i@ 283 Ibusfea| el Mi“tThisFHCI”
yield of 37% after purification. APCI-M5 niz 460

(tra@d/Mdayk) HIRSE pHORBConthining 0.4VONACI, 200M 8aCly, 0.0B) mM .Z3€’] and

0.0 Ty B 5 (e my) kg it pyesese 4D ppechigeions o
absénc@dr(Rbitt) Actlyitfis(@ierdlded b? mieastbhg &ENuoreshck 8t Aex 320 nm

IH), 8.55 (s, 2H),” 10.74 (s, TH ppm  The starting
andriened(anm. Rerceniinkibitronds aalctlaletl @nolloays:

2- Et hyl pyri m di n-5- ol .
% Inhibition is equal to the [Fluorescence,yys innibitor - Fluorescencepaeiground] divided by

the [Fluorescenceyinys inhibitor - Fluorescencepackground)-

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
enzyme can be used to monitor inhibitors of activity as follows: MMP8 (200 ng/ml final
concentration) is incubated for 90 minutes at 35 °C (80% H,0) with the synthetic substrate
Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH, (12.5 uM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.5 containing 0.1M NaCl, 30mM CaCl,, 0.040 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 [Fluorescencepjys inhiitor - Fluorescencepackground] divided by

the [Fluorescence;ninys inhibitor - Fluorescencepackground)-
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Prepared as in Exanple 2(a) and 2(b) on an 11 mol

scale with an overall yield of 69% and used w thout
wo awosloes39puri fication, APCI-M5 niz 125 (MH ). BENMEB2007/004556

(CbA3) : d1.25 (t, 3H), 2.8 (q, 2H), 8.28 (s, 2H),

11.3 (br s, IH ppm b

4- (2- Et hyl pyri mi di n-5-yl oxy#®enzal dehyde Prepared as

in Exanple | (c) on a 2.0 mmol scale with a yield of

83% after purification APCl-M5 mz 229.1 (M+H ). 1HNMR
MMEMSO-7): d 1.31 (t 3H), 2.94 (q, 2H), 7.24 (dd, 2H),

Recpigbah bR Sy e JoBA B EIEsTRe g R pted by Zn

Beciofiiigl cRPudath Boviédy Rftir8xaindle Bty $6Rinth W th a
chelyleel d of lg%% a@?g}%rlﬁcat%ﬁ e-l\/S MZmnglM 1

chrdohdibgraptisH NdRnzpiBcan pe nsad t¢ nRkHitot mhgm)ors of @fivity as fyl-lpws

MI\/%%(% r%%ﬂéiz@ co%gdléﬁtéqﬂ) 1&98%3[‘[66&) %) (.”8 mml%tHg at IzT w%th(tﬂe synthetic

substgftt{ @V-j)tr% %gﬁeﬁ'ﬁﬁ—‘gﬁagp?&(&ﬂ&ﬂéﬁg delsg yA%L}fkelr )gé\IlM“Trls
P\ ERAQAR, %uhépgﬁm gsgﬁt SRRA 9N t&c%; @930 mM ZnCl

starting uoromet hyl') pyr i m di n-5-
and 0. (564 YWwph EByil 3ﬁb¢1ﬂa§lé ]nad(m deeergent pinGh@presanot (]E(bta:lneewaﬁmns) or
absc—?quliw?l Qf g)ﬁ%g@eg d t%hh{glle g[ &1932516111@3\1? %ﬁoqe,s_ﬁenge 6‘[ Afé 320 nm
and(K@}n fd'ﬂ)nm 1P31@eﬁt'ﬁnhlbffpon 1§(I:§(§Jlét@d ad f(‘&llo“%H)62 (7d76l '(") :

% Ihl'ﬂbmo?l 1§5q1fa$ td tﬂ {Flﬁo&%c%é?l%whlb,,:},p Fﬁofd@éen‘éeba] V\@ oppdivided by

he starting materials were prepared as fol

the [Fluorescencemmus inhibitor = Fluorescencebackground]-

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-NH, (10 uM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.5 containing 0.1M NacCl, 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

[Fluorescenceyjys inhibitor - Fluorescencepackgroundl divided by the [Fluorescencesinus

inhibitor - Fluorescencepackground)-

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

4-{[2-(Trifluoronmethyl)pyrimdin-5-ylloxy)berizonitril
we2m@seesred as in Exanple | (c) from PCT/GB2007/004556

2-cycl opropyl pyri m di n-5-0l and 4-fluoro-benzonitrile

on a 6.1 mol scale with a yield of 55% GC-M5 mlz =

265. 1 (M¥) . b) 4-{[2-rTri#luoronet hv

pyrim di n-5-yl ] oxy>benzyl am ne hydrochl ori de

4-{[2-(Trifluoromethyl)pyrimdin-5-yl]oxy}benzonitrile
MMBRB hydrogenated in 1:1 HOAc: Et OH contai ni ng 10% Pd/ C.

resi e g P 0 B e e gt esrve
by B& A D€ eBHbidoobe P?&@R%g)@essigﬁ%d Wi iAol 99:158 Mihd purified
TERVR (DVEGE ) 270 48 (G 3K, 7. 35 (d. 28, 7. 56 I;d,
enzgidy caiBbd 8seddp nBijtor Bihitdtogsof dcklyity psrfollloas AP K40 alg/ml final
Exanpl e I sol ated .E . R i nant
conF RS T DRE 477 AT RS A ey DA 5 OGSO Moa-Pro-
oAb RN PR g o5 S B
e A e R
“Brij@5¢ énrhdeahiuddy fetegzent) du tirtpeebehar (SGdnoentuatiess) at abweoca of
PR A RS PR BB P ICCEP oY 20 ugypd hern
40504h f BErcb® inhiMtiohit Salbithted b FAR s Iahibiid 18 equdd kb the3
0.IM Nall, 200M Cadl 2, ' 0 d

cont ai ni ng O. , 0.020 mM znd an
[Fl&rgs%%/ﬁ&ew/u%/ %,f'b, I Fl&@és&h&e%gsg,ggggch Mid@sEeR8 [ FlubfesédCe,,inus

presenc concentrations)~or absence of inhibitors.

inhz'gi({:otr:'% J%?'S%%?%%%@ﬁ]d by measuring the fluorescence

e& 405 nm Percent inhibition is
calculated as follows: s % Inhibition is equal to the
[ Fl uorescencep/ inhibitor ~Fluorescence ac r o
di vi ded by

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

present invention compared to the structurally closest compound disclosed in WO

02/074751. Selectivity for inhibition of hAMMP12 over hMMPx is defined as IC5y (MMPx)

divided by IC59 (MMP12).



the [ Fruorescence 7 inhibitor- Fluorescence a gr o ]

. MW8 Purified pro-MwW8 is purchased from Cal bi ochem
wah@seesyre (at 10 ng/m ) is activated O by  PCT/GB2007/004556

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

h, 35 C. The activated enzyne can be used to nonitor

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

final concentration) is incubated for 90 mi nutes at 35

C (80% H2O with the synthetic substrate

Mca- Pro-Cha-Gd y- Nva- Hi s- Al @aba-NH 2 (12.5 mM in

assay buffer (0.1M"Tris-HO" (trade mark) buffer,

7.5 contai ni ng 0. 1M Nad , 30’T1\/| Cad 2, 0.040 mv zZnd

pH

antd—51005%(wv) " Bri77 35" (tyade mar k) detergent) N

the presence (10 concegiinbi2ons Beledtivity $6iiaRibRIon of AMMP12 over:

10

I nhi bidoaigund\ct i vity
fl uorescence at lex 3

s detern
P 0CqamMhd

ned by
hMIVIR0

measur
bhMiMP$

ng the
b hiMiR14

hMMP19
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y the [F
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uor esce
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D
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M crhr anm
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Ihes e

Iy Ty
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Ed> 2882

tononrtor IITII UI tors

ng/ M Eidamle £oncent r af

UI actTv
ion)7is
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ncuabat

Ol T OWS

ed 41gr

30 j8gut

VVPS

S > 588

at RT with the synt hef
Mca- Pr &x&hgle & y- Nva- Hi

I C subst
s- ABd- Dp

rate
n- NEED (

b N i

h assay

buffer (0.1M "'Dria-
cont ai n|n Q)HM ,

" (trad

20mM CaG

e mar k)
2, 0.0

5% " [(tragde nmark)gde
S cont{ent rations) o
pwtv |q determ ned by neas

F absen
iring t

buf f er
PO MM Z
T erggnt
ce of
he fl uo

nCl and

iy fphe
nhi bi t or
escence

pH 7.3

>330

"2}

at
cal cul ated as foll ows:

| ex 320 nm and Iem 405 nm Percent

inhibition is

As can be clearly seen from the data disclosed in the Table, the compounds of the present
invention are, when compared with 1-[(4S)-4-methyl-2,5-dioxoimidazolidin-4-y1]-N-[(4-
phenoxy)phenyl)methyljmethanesulfonamide, on the one hand, very significantly more
potent as inhibitors of hMMP12; and on the other hand, significantly more selective with
respect to the inhibition of other hMMPs, particularly hMMP9.



% I nhibition is equal to the divided by the

[ Fluorescence > inhibitor- | otesceD backgrondl MwP1l4
woe@stizsnnt human MVWP14 catal yti c domai n nay PET/GB2007/004556

expressed and purified as described by Parkar A A et

al, (2000), Protein Expression and Purification, 20,

152. The purified enzynme camtde used to nonitor

inhibitors of activity as follows: MwW14 (10 ng/m

final concentration) is incubated for 60 m nutes at

roomtenperature with thii];)%kgfﬁi C substrate
Mca- Pro- Cha-d y- Nva- Hi s- 4 *NH 2 (10 mM in assay
buffer (0.1M"Tris-HO " (trade mark) buffer, pH 7.5
containing 0.1M Nad, 20rM Cad 2, 0.020 mM zZnC and

1. OAQDMpowhd df fobihija (BROr a(phaadsceiticK])y ddeématdesdl) thereof he
presence (5 concentrations) or absence of inhibitors.
Activity is determi ned by neasuring the fluorescence
at lex 320 nmand | em 405 nm Percent inhibition is
calcul ated as follows: %I nhibiti orbi s equal to the
[ Fl uorescence”™ inhibitor - Frapregsc c ] divided by
the [F uq:?esc ence cg]. A

0

ce ; inhibitor Nl uofe
pr ot ocol ' tri |
uﬂ ng Cc)expr eéged

st i ng agaipst Nfﬁ
nmet al | oprote @ [ di ng| MV
o IV sAdescrrbed, i nstance, by C

and purifie
Graham Kni ght et al., (1992) FEBS Lett, 296(3),
263- 266. MVP19 Reconbi nant human MWP19 catal yti c domain
may be expressed and purified as described by Parkar
whegem et al, (2000), Protein Expression and
1Purification, 20:152. The purified enzyme can be used
R eepregsaistibrCHn Kt Gy, Sloforggelopiopyl 48df ol | ows: MWP19
»(40 ng/m final concentration) is incubated for 120
R mepreents Fibr GBH30C with the synthetic substrate Ma- Pro-
Leu- Al a- N\va- Dpa-Ala-Arg-NH 2 (5 mM) in assay buffer
(0.IM"Tris-HA" (trade mark) buffer, pH 7.3
contai ning 0.1M Nad , 20vM Cad 2, 0.020 mM zZnCl and

2. 0AQRKPovhd hecording to Claim 1 having the (4S)-stereochemistry as shown below:

O
o 0

H
N
1 \N 7/
R\r/N I NS N/g o
Nx 0 Il?z H

3. A compound according to Claim 1 or Claim 2, wherein R2 represents methyl.

4. A compound according to any one of Claims 1 to 3, wherein R1 represents

cyclopropyl or CF3.

5. A compound according to any one of Claims 1 to 4, wherein R1 represents

cyclopropyl.
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"Brij 35" (trade mark) detergent) in the presence (5
concentrations) or absence of inhibitors. Activity is
waledosneidned by measuring the fluorescence at | BXI/8BR00MOV4556
and | em 405 nm Percent inhibition is cal cul ated as
follows: % Inhibition is equal to the [Fluorescence”
i nhi bitor Fluorescence ] div4dded by the
[ Fl uorescence”, ™ inhibitor ~ |uorescence® ¢ - o M; J
The follow ng table shows data for a representative
sel ection of the conpounds of the present invention
conpared to the structurally cl osest conpound
6. dhsehpsest hdtoMEnRY f74hs bf Chalnedtth Vi ivjiefelar RI rdpirdsiehts €1F 3.
of hMwP12 over hMWx is defined as 1C5 (MWx) divided
by 1C50 (MW12). Table As can be clearly seen fromthe

oA ag%bﬁﬁéw%%?f?dl%g?to&?@ug e %f%%@‘é%ﬁ‘?”” % ghoup cOnsisting of:

1- [%Sé éﬁi{ﬁ@ hy. dl% HfH 4’ ngétfbl‘}\'qgi Nrinkifin-5-

)rret anes fonam de n-t’he one
ylohﬁ)pﬁenyd]anqthyd}gtnthhnesalﬂ)h@mlﬂaxe potent as inhibitors of

R e LGOSt
yl) yﬂﬁ{&hﬂﬁm&kﬂﬁyﬂﬁéﬁﬁlegﬂkonanﬁdéw S 1. A conpound of

or a pharmaceutically acceptable salt

1- [(4l$é14e<t)’lblqmmyé12s§ moxmémhdm-ﬂyl]@ﬂ@letmﬂl@@l@ -[(@rgetbylpyrimidin-

CH3. 2.
s BRr et er o Bhf RIS by g ¢he A
1- [(4@5)4 SRS - &i‘o&&1nﬁ&aﬁiﬁ@.ﬂdﬂ4-@ﬁl-m\&ﬁeth)ﬁ-}2~[@1- {[B-

onpound accordi n Clajm 2, wherein R
(trlﬂgmo@*@gml)pyﬁmlﬁw yl]oxy}phenyl)methyl]methanesulfonamlde

1-[(48)-4-cyclopropyl-2,5-dioxoimidazolidin-4-y1]-N-({4-[(2-ethylpyrimidin-5-
yl)oxy]phenyl} methyl)-N-methylmethanesulfonamide;
1-[(4S)-4-cyclopropyl-2,5-dioxoimidazolidin-4-y1]-N-[(4-{[2~(trifluoromethyl)pyrimidin-
5-yl]oxy }benzyl)methane sulfonamide;

and pharmaceutically acceptable salts thereof.

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:

reaction of a compound of formula (IT)
O
QP
S o )

wherein L1 represents a leaving group, with a compound of formula (III) (or a salt thereof)
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4. A conmpound according to any one of Clains 1 to 3,
wherein R represents 20 cyclopropyl or CF3. 5. A
W@ 09p0eR3gB according to any one of Clains 1 to BCT/GB2007/004556
wherein R represents cycl opropyl.6. A conpound
according to any one of Clains 1 to 4, wherein R
represents CF3. 7. A conpourfd accor di ng to Caiml
which is selected fromthe group consisting of:
| -[(4S)-4-cycl opropyl - 2, 5-di oxoi mi dazolidin-4-yl]-Nne
t hyl - N-{[ 4- ®r i mmdi n- 5- phenyl ] et hy
1} met hanesul f ongmi : NH
| -[(4S)-4-cycl ppropyl -2 0XOi |rg dazol i di n(m)yl 1-N-({
4-[(2-cycl opropyl™yri@i din<5-
yI ) oxy] phenyl } met hyl ) - N- net hyl rret hanesul f onam de;
-[(4S)-4-cycl opropyl -2, 5-di oxoi m dazolidin-4-yl]-Nne
thyI -N- ({42 [ (2-met hyl pyri m di n-
h@ﬁ%%o@éﬂ%h@wﬁ}iﬁ@m@n)fmtﬂaﬁé,sul f onami de:
| opr opyl 5d|ox0|mdazoI|d|n -yl ]-N-me
and[%)&,\ﬁ) %Zy[ t&'lgre%ﬁg ormlng a armaceutlcally acceptable salt thereof.
(trifluoromethyl)pyrimdin-5-yl]oxy}phenyl)nmethyl]meth
anesul f onam de;
9. 1A poumgpuntl efyforropn ¢i¥T)lor 2,5k thevoedi M dazol i di n-4-yl]-N-({
4-1 (2-et hyl pyri m di n- 5-
yl ) oxy] phenyl }rret hyl ) - N- net hyl net hanesul f onam de;
l-[(4S)-4-c opnopyl -2, 5-di ox0| m dazol idin-4-yl]-N[(
4-{[2-(trif hﬁm‘i hyl ) pyrRy
5-yl ] oxy} benzy t hang fon m de; and (Il
phar maceut i cal able” sal R:’? thereof. 8. A
process for the preparat| on of a conpound of fornula
(1) as defined in claim1l or a pharmaceutically
acce tabI ezfsalt t hereof which conprises: reaction of a
whe(rmmk)wrmdlb art a§ defired (ih Claidhe e (e las bﬁﬁl{t&%?ema‘ie ﬁlt reparation
| eaving group, with a conpound of formula (11 %1 P g
of cempoundserf dafuda d)wherein R and R are as defi ned in
formula (I);

10. A pharmaceutical composition comprising a compound of formula (Dora
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 7 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 7 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 7 for use in therapy.
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and optionally thereafter form ng a pharnmaceutically
acceptable salt thereof. 9. A conpound of formula

W@ bdoBp63p3 a salt thereof 1 2 wherein R and R aP&r/a82007/004556
defined in Cdaim1, for use as an internediate in the
preparati on of conmpounds of fornmula (1). 10. A
phar maceuti cal conposition &énprising a conpound of
formula (1) or a pharnmaceutically acceptable salt
thereof as clainmed in any one of clains 1 to 7 in

a d iﬁ/ téo%gﬁqvl\lnaé ﬂf ﬁ)&&h %a&a Cr:alrjﬁ Iagr?}gé%tigglgrsgggglg@p sglpthereof as
clalﬁ{eﬁﬁﬁ‘ bRy bﬁé‘oiocflalﬂls Ahg fﬂﬁ@ﬁ@hﬁﬁ@ﬁaﬁf@%%&dl&ﬁn%ﬁ f(?rj Bk e

in claim 10 which conprises mxing a co
nedmmMuﬂan©bﬁmmmVaamh@ymm&ﬁwé|calIy acceptable sal t
thereof as defined in any one of clains 1 to 7 with a
pharmaceutically acceptabl e adjuvant, diluent or
carrier. 12. A GO d of fo nul 1) or .
14,5808 Eeordhfr g G TR B Pt e Shir vt iRy sdseaseisstima or
chr@fﬂyoﬁﬁﬁlcﬁ(/eﬁulﬁiﬁry]d&éésg for use in therapy.13. Use of
a compound of forrfula (1) or a pharmaceutically

acceptable salt thereof as clainmed in any one of
clalns 1 to 7 in_the manufacture of a nmedi canent for
S.usess ¢f %W@W@%Pﬁ’&ﬁm@f (Dafr apbarmaeseytically peagatpble salt thereof, as

ordln cla 13 V\,her in the
CImH{???ﬁ‘ 38 9 IR BB AR BB i bt W e
trea@&itiofehduvieitdld |affE1nﬁ§ bs@béﬁﬁﬁ% athSrosd#si®sief e"i‘loﬁeﬂﬁp&i se or
of formula (1), or a pharnaceutically accept abl e sal't

mulgipler sstefrosias ¢l ai med in any one of claims 1 to 7 in the
manuf acture of a nedi canent for use in the o treatnent
of rheumatoid arthritis, osteoarthritis,

16. A ASIDRH (ﬁf t%%ﬁﬁ%\a Hﬁ%z%]s% g& @{)I?C{ltl(qﬁ sty I\'nglssligp\léﬁlch comprises

sclerosi's rea 'ng a
adndfistbiiby aa pEitng b ebripeulidANl % Mati 64 am O o 8 @8mpound of formula (T)

or a pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 7.

17. 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.

18. A pharmaceutical product comprising, in combination, two or more active
ingredients including a first active ingredient which is a compound of formula (I) as
defined in any one of claims 1 to 7, and one or more further active ingredients which are
selected from;

- a phosphodiesterase inhibitor;

- a f2-adrenoceptor agonist;

- a modulator of chemokine receptor function;

- an inhibitor of kinase function;

- a protease inhibitor;

- a glucocorticoid;

- an anticholinergic agent; and



adm nistering to a patient a therapeutically effective
anount of a conpound of formula (1) s or a
w@basnesesti cal |y acceptable salt thereof as cpP@i/GBe007/004556
any one of clainms 1 to 7. 17. A nethod of treating an
obstructive airways di sease which conpri ses
administering to a patient &%herapeutically effective
anmount of a conpound of fornula (1) or a
pharmaceutically acceptable salt thereof as clainmed in
- a peiystorpadad glusbedrtisoid reapior a@odi®. A phar maceut i ca
product conprising, in conbination, two or nore active
ingredients including a first active ingredi ent which
is a conpound of fornula (1) as defined in any one of
claims 1 to 7, and one or nore further active
i ngredients which are selected from S - a

phosphodi esterase inhibitor; - a b2-adrenoceptor
agoni st; - a nodul ator of chenokine receptor function;
- an inhibitor of kinase function; - a protease
inhibitor; 0 - a glucocorticoid; - an anticholinergic

agent; and- a non-steroidal glucocorticoid receptor
agoni st.



