WD 2006/ 004532 PCT/ SE2005/ 001092 1 Novel hydantoin derivatives for the
treatnent of obstructive airway di seases The present invention relates to
novel hydantoin derivatives, processes for their preparation,

phar maceut j 03|t|ons containing themand their use in therapy. 5
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the secretases and sheddases such as TNF converting enzymes (ADAMI10 and TACE); the

15 astacin family which 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

20 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

25 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
30 the activity of one or more metalloproteinases may well be of benefit in these diseases or
conditions, for example: various inflammatory and allergic diseases such as, inflammation

of the joint (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the
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as MVP1152 itﬁ'e s?%%%r&ﬁﬂﬁmé%”ﬁmﬁfﬁ Q prerflerent}ai@ %xprgssed in activated macrophages, and

has been shown to be secreted from alveolar macrophages from smokers [Shapiro et al,
1993, Journal of Biological Chemistry, 268: 23824] as well as in foam cells in
atherosclerotic lesions [Matsumoto et al, 1998, Am. J. Pathol. 153: 109]. A mouse model
of COPD is based on challenge of mice with cigarette smoke for six months, two cigarettes

20 aday 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

25 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].

30 MMP9 (Gelatinase B; 92kDa TypelV Collagenase; 92kDa Gelatinase) is a secreted protein
which was first purified, then cloned and sequenced, in 1989 [S.M. Wilhelm et al (1989)
J. Biol. Chem. 264 (29): 17213-17221; published etratum in J. Biol. Chem. (1990) 263
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active MMP9 versus inacfive enzyme is further regulated in vivo by interaction with

15 TIMP-1 (Tissue Inhibitor of Metalloproteinases -1), a naturally-occurring protein. TIMP-1
binds to the C-terminal region of MMP9, leading to inhibition of the catalytic domain of
MMP9. The balance of induced expression of ProMMP9, cleavage of Pro- to active MMP9
and the presence of TIMP-1 combine to determine the amount of catalytically active
MMP9 which is present at a local site. Proteolytically active MMP9 attacks substrates

20 which include gelatin, elastin, and native Type IV and Type V collagens; it has no activity

against native Type I collagen, proteoglycans or laminins,

There has been a growing body of data implicating roles for MMP9 in various

physiological and pathological processes. Physiological roles include the invasion of
25 embryonic trophoblasts through the uterine epithelium in the early stages of embryonic

implantation; some role in the growth and development of bones; and migration of

inflammatory cells from the vasculature into tissues.

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

MMP$ expression has been observed in certain other pathological conditions, thereby



20 which include gelatin, elastin, and native Type IV and Type V col | agens;

it has no activity against native Type |I collagen, proteoglycans or

| am nins. There has been a grow ng body of data inplicating roles for MW9

in various si ol ogi cal and pat hol ogi cal processes. Physiol ogical roles

i ncl ude tﬁg)5WéQ§F8n of 25 enbryonic trophobl asts thr BGEHKEIMEIWRr i ne

epitheliumin the early stages of enbryonic inplantation; sonme role in the

growt h and devel opnment of bones; and nmggration of inflanmatory cells from

the vascul ature into tissues. MVP9 rel ease, neasured using enzyne

i mmunoassay, was significantly enhanced in fluids 30 and in AM supernatants

f rom untr ﬁﬁ#l%dnﬁ{im inQﬁseﬁ%@ée@@Es%&hrhstdm atthAT, Ghielr m@Pidlsat i ons [ Am
Resp. Bi ol v 1997, 17 (5):583- 591] Al'so, increased MVP9

ex pr essi ofzheimass diseesssmnliinle sclerasis; and plagyeruptussAn ABETSEIEIBIS lSAWELS ons,

t her eby / l'icating MWP9 in dlsease

processe\s/\gslﬁu%g as%&)% ﬁézﬁgq}?oggrhﬁ?&faré%‘%d;gt asis, Al zheiner's disease,

mul tiple sclerosis, and plaque rupture in at her oscl er osi s Ieadlng to acute

cor onar ondi.t o ch a ocardi al infarction er of
Saeh S T e e e R U e U Y S

i nhi bi tor wtoﬁﬁ@l@é&eﬁﬁ: aﬁﬂ‘WﬁM&He%%GIVQQMEx 163t TRxDPateRt, B(3)i36I282Pat ent s,
83,):259-282, ._and_hy Wittaker M_et al 95

Cheni cal Rewd @MMQI)MZM,—W?B?hwﬂﬂewmwﬁi@dﬂg%ﬁ 8884 hydant oi n
derivatives of formula 100 Rg R4 Y1 R2 R- z mNHXx Y2 that are useful
as MWP inhibitors, particularly as potent MW12 inhibitors. The foll ow ng

t hr ee conoOBAL741E dpbsed hioin dbrivetives efiformuMO 02/ 074767

10

that are useful as MMP inhibitors, .particularly as potent MMP12 inhibitors. The following
three compounds are specifically disclosed in WO 02/074767
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2006/ 004532 PCT/ SE2005/ 001092 5 We have now di scovered a group of conpounds
that are inhibitors of netalloproteinases and are of particular interest in
i nhibitin such as MW12 and MW9. The 5 conpoundg of the present

I nventi ong‘h%&%@%gf I cial potency, selectivity and/or %Hﬁﬁ’?ﬁ?{%ﬁwﬁet I C
properties. The conpounds of the present invention are within the generic
scope of WD 02/074767 bufare of a typesnot specifiealiy exeifiplified
thereif. 1In accordance with the present invention, there is therefore

provi ded a conmpound of o formula (1) RN NO R2Z N~ NH 0) OCOH O
wherein

We have now discovered a group of compounds that are inhibitors of metalloproteinases
and are of particular interest in inhibiting MMPs such as MMP12 and MMP9. The

5 compounds of the present invention have beneficial potency, selectivity and/or
pharmacokinetic properties. The compounds of the present invention are within the

‘generic scope of WO 02/074767 but are of atype niot specifically exemplified therein.

In accordance with the present invention, there is therefore provided a compound of

10 formula (T)

wherein

15 R1 represents C1 to 2 alkyl, cyclopropyl, OCH3, SCHj or OCFj3; said alkyl or cyclopropyl

group being optionally further substituted by one or more fluoro atoms; and
2
R represents C1 to 3 alkyl;

20  and pharmaceutically acceptable salts thereof.

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

scope of the invention.



15 Rl represents C to 2 alkyl, cyclopropyl, OCH3, SCH3 or OCF3; said al kyl
or cyclopropyl group being optionally further substituted by one or nore
fluoro atons; and R2 represents C to 3 al kyl; 20 and pharmaceutically
accept abl ts thereof The conpounds of formula (1) may exist in
enantionesyég%%gﬁg?zlt is to be understood that all eﬁﬁﬁﬁﬁﬁﬂ%@%@92

di astereoners, racenmates and m xtures thereof are included within the scope
of the invention. WO 2006/ 004532 PCT/ SE2005/ 001092 6 Conpounds of formul a
(1) may also exist in various tautoneric forns. Al possible tautoneric
forns and m xtures thereof are included within the scope of the invention. 5
In one enbodi nent, Rl represents C to 2 al kyl or cyclopropyl; said al kyl or
cycl opropyl group being optionally further substituted by one or nore
fiuoro at &resapoppdsfdemea d uﬁmﬁ?@,stlmm@ﬁrt@g@ﬁ@%cfermﬁ-o‘\lﬁp%ﬁﬁl%ﬂ optional |y

further 5‘%51&6&1%&?1%%??&&319&1&[9& tFF?;B rb LdRIded #4tRiBhe 9&8& Bf @RSneARGdi ment, R

represents cycl opropyl optiona urther substituted by one or nore fluoro
atons. In one enbodiment, R represents cyclopropyl. 15 In one enbodi nent,
R represents trifluoronpthyl. 1In one enbodinent, Rl represents OCH3 or

SCH3. 20 IInomhemeedimeitnBniepragents epied alykonteelapiopph sad alkyl on gyclopwpyl

enbodi nment represents thyl. In one enbodinment, RI represents O to 2
al kyl or . §§EFE%%*@ngﬁ“@“&ﬁﬁﬁ%“&#“£@%@ﬁd?6%@?ﬂuﬂpé%%n%eing optionally
further substituted by one or nore fluoro atons and R2 represents 25 nethyl
or ethyl. WD 2006/ 004532 PCT/ SE2005/ 001092

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

more fluoro atoms.

10
In one embodiment, R1 represents cyclopropyl optionally further substituted by one or

more fluoro atoms.

In one embodiment, R1 represents cyclopropyl.

In one embodiment, R represents trifluoromethyl.
. !

In one embodiment, R represents OCHz or SCHj.

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

methyl.

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

group being optionally further substituted by one or more fluoro atoms and R2 represents

25 methyl or ethyl.



7 In one enbodi nent, Rl represents C to 2 alkyl or cyclopropyl; said alkyl
or cyclopropyl group being optionally further substituted by one or nore
fluoro atons and R2 represents nethyl. s In one enbodinment, Rl represents
C to 2 ahggl(ggaggpally further substituted by one or _more fluoro atons
and R2 represents nethyl or ethyl. In one enmbodinent, RCTEMNSEUAS CF3 and
R2 represents nethyl or ethyl. 1Q In one enbodinent, R represents

cycl opropyl and R2 represents nethyl of ethyl.-UnIess ot herwi se i ndi cat ed,
the term"C to 3 alkyl" referred to herein denotes a straight or branched
chain al kyl group haV|ng froml to 3 carbon atons. Exanples of such groups

i ncl ude meg Byd ermddiibnt, B- fé{)&@éﬂts @neb 2 alRYIRY cloaﬂa i @aﬁamkg ortcQcRpRbiy!

denotes nethyl or 15 ethy Exanples of " a al kyl optlona Iy further
substi tut 1B %tmﬁﬁ% CF2CH3
and CFZCF%QNQ%)EggwgP 0 %ﬁgg% opro g wa?%g“%g%%Ena Eurt er substltuted
by one or e fluoro atoms include 1 -fluoro- 1 -cyclopropyl

2,2-di fluoro-1-cycl opropyl and 2, 3- dlfluoro | -cyclopropyl: F F 25 Exanpl es
of conmpounds of the invention include: W 2006/ 004532 PCT/ SE2005/ 001092 46

(55) 5§({[]-EDTE(WW(FP%f%pSFPW‘WWHF%ZW opsiepaliyfuythey SBb%H“H%}Pib%‘}ﬁqu n 1(2H) -
yl'] sul fonyl} et hyl)-5- nethyl i mi dazol i di ne- 2, 4-di one; (5S)-5-nethyl-5-(([4-
{[ 2- ( et hysar floyuoyetaog Emle Feprejaats methyllor ByB- di hydr opyri di n- 1( 2H) -

yl]sul fonyl} nmethyl)imdazolidine-2, 4-dione; s
(55)-5-nethy|-5-({[4-{[2-(trif|uoronethyl)pyrinidin-5-y|]ethyny|}-3,6-dihydr

opyri din- In one embodiment, R1 represents CF3 and R2 represents methyl or ethyl.

1t In one embodiment, R1 represents cyclopropyl and R2 represents methyl or ethyl.

Unless otherwise indicated, the term "C1 to 3 alkyl" referred to herein denotes a straight or
branched chain alkyl group having from 1 to 3 carbon atoms. Exarples of such groups
include methyl, ethyl, n-propyl and i-propyl. The term “Cl1 to 2 alkyl” denotes methyl or

15 ethyl.

Examples of a C1 to 2 alkyl optionally further substituted by one or more fluoro atoms
include CF3, CH,F, CH,CF3, CFoCHj3 and CF,CF3.

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

25

Examples of compounds of the invention include:



1(2H)-yl] sulfonyl } nethyl)im dazolidi ne-2, 4-di one;

(SS)-5-nethyl -5-({[4-[(2=net hyl pyi i
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yl ] sul fonyl } met hyl ) - 5- et hyl i m dazol i di ne- 2, 4- di one;

(55)-5-({[4-[(2-net hoxypyri m di n-5-yl )&t hynyl ] -3, 6-di hydropyridin-1(2H)- yl]
sul fonyl }nethyl)-5-methylimdazolidine-2,4-dione; and pharmaceutically
acceptabl e salts thereof. 1s Each exenplified conpound represents a

par ti cul at5S5d {{4r[d2peciodmnpylppredin-Hiyethenyl]-Béeliiydoepyrilbe 1 @éHpounds  of
fornula (I Xi st in epanti rji.c foroms. Therefore, all enantioners,
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of the i nYﬁjistxﬁ&hyl-?-@{[JJ?E’Z_-Hﬁéth}Qﬂﬁof)EfﬁmﬁﬁLsJyﬁ%?ﬁ)ﬂ}Wdih?drbﬁﬁcﬁﬁ-?@fﬁy
separation_of a racem c m xture of the conpounds using conventional

t echni quegllsulfonyldsegtphinidazodidinedrailiong;yst al | i sati on, or HPLC. Alternatively

the opticadaisS S PRy (be | 2t 1l L hes .y synt hesis
from o%)t [ ?aﬁ) Isyrgggﬂ %/gﬁ&s/t{gzre {tﬁﬁ%&h@? @Vﬁé@ﬁg%ﬂ%@@g?%‘gﬁdﬁﬁé‘gﬁ%r S exi st
i n the cot@dDndpulédnyt nestiyilimidazalidinest4dige] ose al |l individual optically
active forpns.and conhinations._of fhese as_ indiyidual specjific enbodi ments of
the i nve@-érf?e%l"%}&w—? g @W@@?’gé’gsﬁéﬂlﬂij%ﬁa‘gg}?&?&@“ﬂ@fﬁ? ably the
conpounds g;uiﬁé%lylghhle% (g{lﬂidgﬁ,\y@m@@@_d@h&r eochem stry as shown below. 30 WO
2006/ 0045§ P EZOB /001092 9 R\ /INYNN RZ N~ NH 1~ 00 M

(58)-5-({[4-[(2-ethylpyrimidin-5-yl)ethynyl]-3,6-dthydropyridin-1(2H)-

10 ylJsulfonyl}methyl)-5-methylimidazolidine-2,4-dione;
(58)-5-({[4-[(2-methoxypyrimidin-5-yl)ethynyl]-3,6-dihydropyridin-1(2H)-
yl]sulfonyl }methyl)-5-methylimidazolidine-2,4-dione;

and pharmaceutically acceptable salts thereof.

15 Each exemplified compound represents a particular and independent aspect of the

invention.

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

from optically active starting materials.

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

invention, as well as their corresponding racemates.

Preferably the compounds of formula (I) have (5S)-stereochemistry as shown below:

30



H 0- Where tautoners exist in the conpounds of the invention, we disclose
all individual tautoneric forns and conbinations of these as individual
specific enbodiments of the s invention. The present invention includes
conpounds formula (1) in the formof salts. Suitable salts include those
f or med mﬁﬁﬁ§8P§Qﬁ%’ or inorganic acids or organic or i REFGEMIE'HEEes. Such
salts will normally be pharmaceutically acceptable salts although

non- pharmaceutically to acceptable sal¢s may be of utility in the
preparation and purification of particular conpounds. Such salts include
acid addition salts such as hydrochl oride, hydrobrom de, <citrate, tosylate
and nal eate salts and g&lts jornmed with phosphoric acid or sul phuric acid.

| n anot her aspect suitablgSalyys are base salts such as an alkali netal

salt, for exanple, sodiumor Ipotassium an al kaline earth netal salt, for
exanpl e, cal cium or nagnegﬁ S an organic amne salt, for exanple,
triethylamne. Salts of conpounds lla (1) may be formed by reacting
the free base or another salt theredf“wi one @ar re equival ents of an
appropriate acid or base. 20 The conpgunds,of for (I') are useful because
t hey possess pharnmacol ogical acivity i antgel s gnd thus potentially
useful as pharmaceuticals. In rticular, ti\co nds of the invention
are netal |l oproteinase inhibitors and may th s%e used in the treatnent of

di seases or conditions nediated by MW12 and/ or MVP9 sfich as asthma,
rhinitis, chronic obstructive pul nonary di seases (COPD), arthritis (such as
rheumatoid arthritis and 25 osteoarthritis), atherosclerosis and restenosis,
cancer, i Wiest @ntoawt axit &sthasompowlids ebithe sveintinnoiveidisglase sl indivddisi r uct i on,

| oosening.of hip 4oint replacenent er.i odontal di.sease,. 2006/ 004532
T SE200 R ETE SRR BRLRAETH L Biesl R i B Coa R RATRUD T & Dease. 1 ver
and renal ifJehti@si s, endonetriosis, diseases related to the weakening of the
extracellular matrix, heart failure, aortic aneurysns, CNS rel ated di seases
such as Al zheiner's di sease and Multiple Sclerosis (M),

The present invention includes compounds of formula (1) in the form of salts. Suitable salts

include those formed with organic or inorganic acids or organic or inorganic bases. Such
salts will normally be pharmaceutically acceptable salts although non-pharmaceutically

10 acceptable salts may be of utility in the preparation and purification of particular
compounds. Such salts include acid addition salts such as hydrochloride, hydrobromide,
citrate, tosylate and maleate salts and salts 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

15 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.

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

25 osteoarthritis), atherosclerosis and restenosis, cancer, invasion and metastasis, diseases

mvolving fissue destruction, loosening of hip joint replacements, periodontal disease,



and hematol ogi cal disorders. 5 In general, the conpounds of the present

i nvention are potent inhibitors of MMP9 and MWl 2: The conpounds of the
present-invention al so show good selectivity with respect to a relative

| ack of inhibition of various other MWs such as MWPS, MWP19. In

addi ti on, MOH&¥¥MFdunds of the present invention al so, P?HS‘&QW&“%{P:’ have to

i nproved |l og D values, in particular, having log D values in the range of
0.5 <log D<2.0. Log Dis a paranet&gr that reflects the lipophilicity of
a conpound at physiol ogical pH As a consequence of these favourable log D
val ues, the conmpounds of the present invention possess inproved solubility
characterﬁ$nﬁmsmmmd'mﬁduﬁndnpﬂmmméﬁpmaﬂbﬁnnﬁhmﬂﬂﬁ@nmmeaﬂbn@ukmm i nproved

phar macoki neti c r me na 0 rt| es rdin t he present
i nvent i on J5FEGS 1 edat%%‘?rpﬁgﬁﬂ%éf)%regmcp Py matgix, Iieaﬁanlg g[lﬁll cally
accept abl @né&ddmst TNSeohted WseARE BlcRRE AOARIkeE idReskefad MisSplE BCI%R)QISQMS)
anot her aspect, the i nvention provi des the use of a conpound of fornul a (I)

or a 20 phad heewdlegical dispréeept abl e salt thereof, as hereinbefore defined in
the manufacture of a medicanment for use in therapy. I n anot her aspect, the
i nvention provides the use of a conpound of fornula (1), or a

phar maceutin gaietay, the ceepfaantieofsthe presdme inwertjonase paewiinhetos ef MMRQrmld in the

manuf act ur 25 nedi canent for ,use_.in the treatnent seases. or
Condi 11 ononV B\ e omAninks Of B Pt ARBESORHR SVATY F e BaNaTHLrect | o
anot her aspgediative Mkioh it OMoPfB¥h @ BerINIRIPY SEcHOLs MVEPSPOWING 2 fornula (1),
or a pharnaceutically acceptable salt thereof, as herei nbefore defined in

t he manuf M1 lgpdcgtlorg(thﬁmngan@mfthemrqug@npqmtlpnglspf@@mgﬁt ®® infl anmat ory

et Fon TErEYeEio Y pittes i Hanhal Haond 1o vithel B BERLDEL: G303 p 126

i nvention p ovi de e s a conpo ndb orrru
phar maceutliogd isy pac@epdr it @ef&aistthdli}iblpﬁlﬁ)lhty aSa &teﬂi;ﬁjunpaﬁﬂryaoﬂgtdahﬁﬂi AN the
manuf acture of a

a consequence of these favourable log D values, the compounds of the present invention

possess improved solubility characteristics and reduced plasma protein binding, leading to

improved pharmacokinetic and pharmacodynamic properties.

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

pharmaceutically acceptable salt thereof, as hereinbefore defined for use in therapy.

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

medicament for use in therapy.

In another aspect, the invention provides the use of a compound of formula (I), or 2
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a

25 medicament for use in the treatment of diseases or conditions in which inhibition of
MMP12 and/or MMP9 is beneficial.

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

30 medicament for use in the treatment of inflammatory disease.



medi canment for use in the treatnent of an obstructive airways di sease such
as asthma or COPD. 5 In the context of the present specification, the term
"therapy" al so includes "prophyl axis" unless there are specific indications

to the contra@¥. The terms "therapeutic" and therapeutlcally shoul d be
const r ued YA y. to Prophylaxis is expected to bECHIFPPXUIG? Iy
rel evant to the treatnent of persons who have suffered a previous episode

of, or are otherw se considered to be qf increased risk of, the disease or
condition in question. Persons at risk of developing a particular disease or
condi tion generally include those having a famly history of the disease or

condi ti on,1nGhothdrieSe: WOinbaMBn PeRdes dRNsk bf @%cﬁyo@eraetdrﬁmt L g or
screening to be p artlcularbé 1s suscepti bl e to devel oping t e di sease or
8

condi ti on phmrwcpmtweﬂy penep aiéﬂlemotnas Hersinheforet de@aetbm the mmlfﬁ@ru@ didsease or
condi tio ica E%P%)F USE lnl%flt%&%? Of iog/%{f&b {;;\d\!e at c?nf ec%dn%a OV\'hI ch

conpr|sesI3 I'ng oy erap u |ca I've "armount of
a conpouncb(o]PDfornuI a (l) or a 20 pharmaceutical ly accept abl e salt thereof
as hereinbefore defined. The invention also provides a nethod of treating an
obstructive airways di sease, for exanple, asthma or COPD, which conprises

adm ni st erfh ek dofted &ﬁhé BRkers uﬁé&ﬁfc@d&?&“ﬁis@é’rﬁ Mher?ﬁyf"%%'ﬂﬁu&@”@b&%}ah}%x@ conpound
of formula (I) or a pharmaceutically acceptahle’salt 25 thereof” as

her ei nbef oméessitikierreel spepidic indieatmbetoshereontiagnh khetitrmrsd fwtapcuticised t he dosage

adm ni ster,gd Wi ll ., of .c var he conpound enpl oyed, the node of
adm ni straﬁf 6Weu?%ely ?hggrd’ onﬂzeuseﬁla%c&r%ﬂ%}gt he disorder to be treated. The
dai | y dosage of the conpound of fornul a (1)/salt (active 30 ingredient) may

be in the range from 0. 001 to 75 ng/ kg, in particular fromO0.5 ng/kg
to 30 Myl KyoPHHS igstRestedde be P@%ﬂtﬁely@ﬁel%wt oy g tipp aﬁg%%onagf hAde¥ssary. WO

2006/ 0045324861 ?F@@&é/eﬁﬁé@eg@f orlfe BHBAR dotsiHetel 1 RSAGRARETRIt] the COnt ai 0
about 1 ng to a corrpound of

dtsease or condition in question. Persons at rlsk of developing a particular disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

15 susceptible to developing the disease or condition.

The invention further provides a method of treating a disease or condition in which -
inhibition of MMP12 and/or MMP?9 is beneficial which comprises administering to a
patient a therapeutically effective amount of a compound of formuia (I) or a

20 pharmaceutically acceptable salt thereof as hereinbefore defined.

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

25  thereof as hereinbefore defined.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder to be treated. The daily dosage of the compound of formula (I)/salt {active

30 ingredient) may be in the range from 0.001 mg/kg to 75 mg/kg, in particular from 0.5
mg/kg to 30 mg/kg. This daily dose may be given in divided doses as necessary.



i nvention. The conpounds of formula (1) and pharmaceutically acceptable
salts thereof may be used s on their own but will generally be adm ni stered
in the formof a pharmaceutical conposition in which the fornula (I)
conpound/ ve ingredient) is in association wth a pharnmaceutically
accept abl gﬁg?oé@g‘n -ilildeator carrier: Depending on Fﬁ@fs%@aﬂﬂd

adm ni strati on, the phar maceuti cal conposition will preferably conprise from
0.05 to 99 9%w (per cent by weight), nb2e preferably fromO0.10 to 70 %w, of
active ingredient, and, 10 from1l to 99.95 %v, nore preferably from30 to
99.90 %w, of a pharmaceutically acceptable adjuvant, diluent or carrier,

al | per centypgally tmit dwsaghformeilycdnsse dbown | gy tal500 egnyiesdoniponnd &fhigent i onal
procedures for. the selection and preparation of suitable pharnaceuti cal
formul ati ON&EMHPR described in, for exanple, "Pharmaceuticals - The Science
of Dosage Form Designs", M E Aul ton, Churchill Livingstone, 1988. 15 Thus,

the present invention also provides a pharnmaceutical conposition conprising
a conpoundespmpeornds phiofmyladk) aad phmmlélmllywpwabé% gadig theipeod g be usder eof  as

‘her ei nbef g6, 0E 064, iASTRFAAIEAR M, folal BREOHLLGaL Y, accept abl e

adjuvant or ca e rivent i on efr provi es a process
for the prempositioroin vﬂﬁclﬁthalﬁafnmm' hnd/m(pasnehngradxeﬁt) ishie assovietiin on whi ch

AT tnor O SRUHBRERRBOY GFeePHIS Hotsty Shiealfieai Hic DRPEATH O DaEbbetant e

adj uvant, aﬁhﬁrﬁﬁh&toﬂﬁh@ﬁﬁaﬁ*ﬁﬁ&uﬁ@@ cdRBo A R GRLEEIB R coRfPPRO Ebini (%S0 0b thi's
i nventi on may adm ni stered in a standard™ mannér for the di sease or

condi tion %‘ﬁé]?ﬂrlcﬁntlbé’ veraght), awpre prefarabdy fromdk 10dr dR3%, WC@Y%ﬂngfeﬂ@pia aud,
parent gr alﬂongf'?o fﬁLQS D35 fore 1%9&55"1’%1’1'81[}1 308§ 5920 %jﬂo@ Shhdcan; cﬁlg){]

|nhala ion ese ’‘purp ses e conp |s |nven
f or mul at ede@ptmmmmnoﬁdammﬂl perdthtagtshgr Weighnteing Hased cmxtampl e
ensi.ons, 30 emul sions,

t abl et s, su ueous .or oi ol.utions,
cr eans, orAERBE! . Cgare 10%%@5?%@#% & the SRS g PrRSraton RERYREVi ded powder s
or aeros %&rn{a‘ééuticﬂlhl%lrrﬁﬁlhﬁﬁhs a?é“&bsé&fed%rf&rhtxﬁﬁlﬁie tﬁﬁnﬁézd&ﬁﬁéﬁ‘l’é Nfhel Ridnay enous,
i ntramuscul ar or infusion) steril ?ueous or |y sol utions or suspensions
or steril @f Bosagsifony Designs”, M. E. Aulton wurchill L1v1ngstone 1988.
15
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.

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

acceptable adjuvant, diluent or carrier.

25 The pharmaceutical compositions of this invention may be administered in a standard
manner for the disease or condition that it is desired to treat, for example by oral, topical,
parenteral, buccal, nasal, vaginal or rectal administration or by inhalation. For these
purposes the compounds of this invention may be formulated by means known in the art
into the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions,

30  emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided powders or
aerosols for inhalation, and for parenteral use (including intravenous, intramuscular or

infusion) sterile aqueous or oily solutions or suspensions or sterile emulsions.



WO 2006/ 004532 PCT/ SE200S/ 001092 13 In addition to the conpounds of the
present invention the pharmaceutical conposition of this invention may al so
contain, or be co-admnistered (sinultaneously or sequentially) wth, one
or nore pQﬁégﬁg?uS ical agents of value in treating one or nore di seases or
5 conditio Yri%ed to hereinabove such as "Synbi cor PCTEERNYROREY k)
product. The present invention further provides a process for

t he-preparation of a conpound of formua (1) or a pharmaceutically
acceptabl e salt thereof as defined above which, conprises: io a) reaction
of a compound of formula (I11) 0 RRH L1 S~ //\ NOOHO (Il) wherein R2
is as defined in formul a (I) and Lt represents a | eaving group wth a 15

conmpound of forrmula (I11 a salt thereof) R' /N (LI1l) NH wherein Rl is
as definedd ﬁcifiltﬂwﬁﬁhwacc’(nmoun&ofﬁ PFSeRERVEIIoR ﬂb@fP}%é“TE%ﬁ‘?%%BOIBPOSFt&anéI a (X) W0

2006/ 0045345 FdAihaltR A1 Q0dRA82n, ol fe Lo-ZdrfnBtdiR (sthi1@n®usly or sequentially)

with, one or more pharmacological agents of value in treating one or more diseases or

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

The present invention furthér providés a process for the préparation of a compound of ~
formula (I) or a pharmaceutically acceptable salt thereof as defined above which,
comprises:

i0 a) reaction of a compound of formula (IT)

NH
L —s
I/A\Y _d<;
oo N
o)

(1

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

15 compound of formula (I} (or a salt thereof)

(1) NH

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

20 b) reaction of a compound of formula (X)



X11~J H4 O (X) wherein R2 is as defined in fornula (1), R3is Hor a
suitable protecting group and Xis a |eaving group such as halide or
triflate; with an acetyl enic conmpound of formula (IX) R/ N INW /Si
(I'X) wherei is.as defined in fornmula (1); or ct.ion_ of a conpound
of fornmul g‘;({]%?%/')%?ZORa N\~ N HO R (XI) 10 MerEET{SE%"P%%’ﬂ@%ems H or
trimethylsilyl, R2 is as defined in formula (1) and R3 represents H or a
suitabl e protecting group; with an aryl4d halide or triflate of fornula (V)
WD 2006/ 004532 PCT/ SE2005/ 001092 15 R /N INN\ X (VI) wherein Ris as
defined in formula (1) and X represents halide or triflate;

wherein R2 is as defined in formula (J), R3 is H or a suitable protecting group and X is a

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

Nas
X
Si
~
(1X) /
wherein Rl is as defined in formula (I); or
¢) reaction of a compound of formula (XI)
2 0

(Xt)
10

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

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



and optionally thereafter form ng a pharmaceutically acceptable salt

thereof. 5 In the above process (a), suitable |eaving groups LI include
hal o, particularly chloro. The reaction is preferably perforned in a
suitabl e sglvent optionally in the presence of an added base for a suitable
period of 9 160 'Vgi cally 0.5 to 24 h, at anbient to rBfTEERP¥EWEERat ure.
Typically solvents such as pyridine, dinethylforminide, tetrahydrofuran,
acetonitrile or io dichloronethane arejuused. Wien used, the added base may
be an organi c base such as triethylam ne, diisopropylethylam ne,

N- net hyl nor phol i ne or pyridine, or an inorganic base such as an al kal

metal carbonate. The reaction is gypicaghly conducted at anbient tenperature
for 0.5 to 16 h, or until conpleti%hlé? e reaction has been achi eved, as
determ ned by chromat ographic or spe troslopic nmet hods. Reactions of

sul fonyl halides is with various pri secondary am nes are well known
inthe literature, and the variations of t conditions wll be evident for
those skilled in the art. Sulfonylchlorides of forrmula (I1) (wherein LI
represents chlorine) are conveniently prepared by oxidative chlorination of
conpounds of formula (1V) 20 R2 O S NH ?ﬁ H WD 2006/ 004532

PCT/ SE2005/ 001092 16 using nethods that will be readily apparent to those
skilled in the art (Mosher, J., J. Og._ Chem_1958. 23, 1257; Giffith, O.,
J. Biol. @hersinR983s d2fu@d it rmulsSPland\Wrepk&itdirAidp or triftagpounds of fornul a
(I'l'1) can be prepared by various nethods described in the |iterature s or
vari at i ongnd ppitoaally @lgrea}émfomnapphmaml@galbwpm@ée ghitheigel. i n the art of
synthegic organic chem stry. Suitable nmethods include, but are not limted
to, those described below and are shown in SCllei 11C 1:

In the above process (a), suitable leaving groups L1 include halo, particularly chloro. The

reaction is preferably performed in a suitable solvent optionally in the presence of an added
base for a suitable period of time, typically 0.5 to 24 h, at ambient to reflux temperature.
Typically solvents such as pyridine, dimethylformamide, tetrahydrofuran, acetonitrile or

10 dichloromethane are used. When used, the added base may be an organic base such as
triethylamine, diisopropylethylamine, N-methylmorpholine or pyridine, or an inorganic
base such as an alkali metal carbonate. The reaction is typically conducted at ambient
temperature for 0.5 to 16 h, or until completion of the reaction has been achieved, as
determined by chromatographic or spectroscopic methods. Reactions of sulfonyl halides

15 with various primary and secondary amines are well known in the literature, and the

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

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

prepared by oxidative chlorination of compounds of formula (IV)

20



N R---/: XHON-/ NPG HO (VI) NPGN (V11) R NR-C ~Xacid N

RN-PG NOAr /NNPGA~N (MI1) (I11) Ar - tms (I1X) X CN-PG (V)

In Scheme 1, PG represents a suitable protecting group such as t-

io Schene |
Boc: X
resents

represents a | eaving group such as a halide or a triflatep': R rep
hydrogen 8P PPYM&¥PRyIsilyl; tns represents trimet hyl sP¢YPE2RONG
5- pyri m di nyl

presents a
ring substituted at the 2-position by is R; and Rl is as

defined in formula (1). WO 2006/ 00453214°CT/ SE2005/ 001092 17 The reaction
between the aryl- or vinyl derivative [(V) or (VI)] and an acetylene [(VII),

(VII1) or (1X)] can be acconplished, optionally in a suitable solvent, using

a cat al ystusmpatethods that will bedehdilypapiphadi tothasakltilied mrthexad Qdbsher, Pd C124sPPh3) 2,

with/or wthou
pi peri di nd ey

used,

t he added sol vent may be, for exanple,

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

shown in S¢éheinie 1.

N
1 /4 \ %
R-_<N';>7 "o N—PG
Y. 'S

Y

R

o }\I:\>-x lacid
=
R—E—CN——PG ——(EL—-:- Ar——:‘—CN-—PG —_— Ar—%{)\f

Vi (1

10 Scheme 1

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

15 RI; and R1 is as defined in formula (J).

oo T 0T SRR ol B 8T 238,30 88 ORI . when



tetrahydrofuran, acetonitrile or N, N-dinethylformam de. The reaction is
conducted at - anibienfto eflux t6npeiatu re for-20 ininilfes to several
hours until chromatographic or spectroscopic nethods indicate conpletion of
the reaction. Pall adium catal ysed reactions involvin .6 conmpounds
are wel | ASWIP453 % he |iterature, and variations of t%g%‘@%&%ﬁ%ﬁ@ple ons will
be evident for those skilled in the art. General nethodology of this type is
described in, for exanple, Brandsma, LI7 Synthesis of Acetylenes, Allenes and
Cumul enes: Met hods and Techni ques, 2004, El siever Academ c Press, chapter
16, pages 293-317; Transition Metals-Catal ysed Couplings of Acetyl enes with
sp2- hal i d&4%e rédothmizsheanghe #yl- of vinyQlgamovee(V) €] ,and 60 AcetBbid:, [(¥B8),49;
Tykwinski, R R _, Angew. Cient. Int.Ed., 2003, 42 i s .1566-1568. The vinyl
triflate CVADRERS frmbe cecami i SRS REdY m@bke-ssll‘f&nfeaﬁnso@cadgléﬁév@d as
descri bed o b QuifaBR Jalth@hALHE Fol MBI PacRPPH ReiRioty antaRiLd (JP3r 995) . 20
Sui t abl e éﬁ%stl%at%tﬂgg pylritsﬁll’g?ny h)ael’lwdeg Ol’j)%’l’l ates of Formul (VI) can be
prepar ed Issit andawitloarsamat hasdsuclessopipdrigithe) micthyéanling, erisepaopylahioe oexanpl e,

Budesi nsky.. Z. N  Czech, . 1949, 14, 223-235:
Takahashi %B§°P£?P.%'58ﬂ?ﬁtl?r@ﬂ?%}5?ﬁ?ﬁ‘?ﬁc %ﬁ??&g%%&m%gs@ﬂmﬁﬁ?’ US 4, 558, 039. 25

The acet yk&nphgdeRNR0 Bdtoritvld doN BRAinR&yRbaRaies The@dactibeistdohdlcddda (V) via a
pal | adi um_catal ysed coupling reaction_with trimethylsilylacetylene followed
by, if nedbiafip refllucismpeiatnrg o5 28 migies tPrSFYﬁéﬁlrb?P@iUPE)/‘l chyppaiesBiAgr f or

exanpl e, J I; i i | : j

preparati ggécgw?@g g{r?p%éﬁws (@ﬁ ‘ﬁt‘?c‘@&}%%“ﬁ&@ rg&ﬁog'ﬁf?fﬁ%%ﬁllnts&? di%tg% Yeggtgons be
acconpl i shedlbyz detyohiatanmpuadscarepell kdowd irf tbe HigkaueMnd)varibgons eX dwepl e, by
mesyl ation 30.foll. d hy treatnment. with a suyitable base, far .exanple,

i Soptopgratiiyhanfi e vt GoRuss s Aeded ononioey 6 RSV HH B ¢

het er oar yldes6i6RDMNES cRimle Brahdindal X) SpakesRef AEaRE&d40ney ahid CUsulRishods
described in the literature, In_proces e reactions are carried out

: ) s (b), th
usi ng met Aédodsiand [er/niayes RBXb e Apwlsmibirses cliapfesrl6¢ prECH#BpH/at i on of
conpounds 70k, sk Wik (¥ dthskd Colip PGS SF A8 end® Wen L AL JoRofdifira, K., J.
Organomet. Chem., 2002, 653, 46-49; Tykwinski, R. R., Angew. Chem. Int.Ed., 2003, 42,

15 1566-1568.

The vinyl triflate (V) wherein X is O-triflate and PG is t-Boc can be prepared as described
in the literature (Wustrow, D. I., Synthesis, 1991, 993-995).

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

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

10 followed by treatment with a suitable base, for example, diisopropylethylamine.



hydantoin ring of conpounds of forrmula (X) can be protected using SEMC (R3
= SEM before the pall adium catal ysed reaction is perfornmed. Conpounds of
formula (X) can be prepared by acid catal ysed deprotection of conpounds of
formul a (\Q1 SPG = t-Boc), followed by reaction with a congou_nd of formula
(1), in tTe*04Me5Ray as described above io for the pr8FHSEIOHMWIMR conpounds
of fornmula (1). In process (c), the reactions are carried out in a simlar
manner to those described above for thg preparation of conpounds of fornmula
(M11). If necessary, one nitrogen of the hydantoin ring of conpounds of
formula (XI) can be protected using SEMCI (R3 = SEM 15 before the pall adi um

cat al ysed A iidlibtér§a1zﬂ!o iRk o f EORRANTR) £afl De pr a@&l%ﬁ\% 81K ¥tholly epar ed
from conmpound_ (VII1) erfg?{l Ris tri mathylsilyﬂlépand Gis t-Boc by acid
cat al ysed dewgodin the liteppdre- Boc group (for exanple, using acetyl chloride in
met hanol ), followed by reaction with a conpound of fornmula (I11), as

descri bed above for the reaction between conpounds of formulae (Il1) and
(111). 20 Ihprosedsl(bptheagrotions ae exribd outhisime nskhddk eithilantd thesealescribedtbive t he

b oS Blut RSl ol MERLI S-SRV POLELLL o s T ot ona
i nt di at to.,b ted. b i 3 ti
L e O D RS LRSS o S R S 19,1
at 25 var iQps ﬁkigl?aﬁiunﬁ %alg&’éﬁ'rteéc%ngs:}%ﬂggﬁgi:! '@gm@%m%%f%nrﬁpdr(?%%ﬁ)ﬁgcu ng

groups. Sui ta?:) e protecting groups processes r addi ng and
renovi ng meparegrbyups! cambysedidsprotedimd of noRp@nds vf foem@aMpEP G A t-Bogani ¢

~ Chenmistry'., - edited by J WF. MO Pl p 1973 d.P ti
Groupe. | n RAGEHS releR el cot B o U, S5t wdid GG BGE v
W I ey- font gbsttie ﬁ&pﬁaﬁ&%&bmpmcﬁ%@drﬁﬂw PCT/ SE2005/ 001092 19 The

conpounds of the invention and internedi ates thereto nmay be isolated from
their reaction mxtures and, if necessary further purified, by using

st andar d tﬁgﬂ{&hsgl@gﬁe reddBol £6 Eftficd B EDS bifflalMnlahnd WHBE: ddEddRBLn&LAI ned by

reference t oW ng
the preparation of compounds of formula (VIII). If necessary, one nitrogen of the

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

15 before the palladium catalysed reaction is performed. Compound (XI) is conveniently
prepared from compound (VIII) wherein .R is trimethylsilyl and PG is t-Boc by acid
catalysed removal of the t-Boc group (for example, using acetyl chloride in methanol),
followed by reaction with a compound of formula (IT), as described above for the reaction
between compounds of formulae (IT) and (I1I).

20
It will be appreciated by those skilled in the art that in the processes of the present
invention certain potentially reactive functional groups such as hydroxyl or amino groups
in the starting reagents or intermediate compounds may need to be protected by suitable
protecting groups. Thus, the preparation of the compounds of the invention may involve, at

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

Suitable protecting groups and details of processes for adding and removing such groups
are described in 'Protective Groups in Organic Chemistry', edited by J.W.F. McOmie,
Plenum Press (1973) and Protective Groups in Organic Synthesis', 3rd edition, T.W.

30 Greene and P.G.M, Wuts, Wiley-Interscience (1999).



5 illustrative exanples. General Mefhods 1H NVR and 13C NWVR spectra were
recorded on a Varian Inova 400 MHz or a Varian 10 Mercury-VX 300 VHz
i nstrunment. The central peaks of chloroformd (SH 7.27 ppm,

di met hyl sul f oxj de-d6 (SH 2.50 pprm), acetonitrile-d3 (Sgﬂﬁéggﬂﬁ,%ﬁgr

met hanol - &P P&%45331 "ppn) were used as internal refer

chromat ography was carried out using silica gel (0.040-0.063 nm Merck). A
Kromasi| KR-100-5-C18 columm (250 x 2019m Akzo Nobel) and m xtures of
acetonitrile/water with 0.1 % TFA at a flowrate of 10 15 nL/m n were used
for preparative HPLC. Unless stated otherw se, starting materials were
commer ci al The @vpotadl f thehbersioh uadinterabdlateOeRtCinal be BoRedtfforvtied Of

| aboratory grade . and were used as receiyved. The foll ow ng nethod was used
for LC/ M madiopanizturesand,iknecgsrar fuphsrisrified, bypsing stapasrd fAessymetry 2.1 x
30 mm Mass APClI; Flowrate 0.7 nL/mn; Wavel ength 254 or 220 nm Sol vent
A water + 0.1 % TFA, Solvent B: acetonitrile + 0.1% TFA ; G adi ent 15-95%8
2.7 mn, 9B%Be@nGnmintion ’HE nbwibe duwitheg expdaihatbyvairerse to thofollo@ingal ysi s: 25
Met hod A. i:llnst% cﬂ.urrent Agil ent 1100; Columm: Kromasil C18 100 x 3 nm 5g
particle sHISRHVERXAMEG. A" 0 194 FA/ water, Sol vent B: 0.08YFFA/ acetonitrile
Flow rate | nL/mn, Gadient 10-10098 20 mn, 100% B 1 m n. Absorption was
measured at_220, 254 and 280 mm. Method B. Instrument Agilent 1100; Col um:
XTerra C goenem® Methodim 59 particle size, 30 Solvent A 15mM NH3/ wat er
Solvent B: acetonitrile Flowrate 1 niL/mn, Gadient 10- 100% B 20 m n, 100%
B 1 mn. Absorption was neasured at 220, 254 and 280 run. WO 2006/ 004532
PCT/ SE2005/HSM021d '20 NMRB spepttiaataroresordgtome ¥Fasitn DivFa M- Mt by aien mani de

10 Mercury-VX 300 MHz instrument. The central peaks of chloroform-d (6x 7.27 ppm),
dimethylsulfoxide-ds (8 2.50 ppm), acetonitrile-ds (84 1.95 ppm) or methanol-d, (6 3.31
ppm) were used as internal references. Column chromatography was carried out using
silica gel (0.040-0.063 mm, Merck). A Kromasil KR-100-5-C;3 column (250 x 20 mm,
Akzo Nobel) and mixtures of acetonitrile/water with 0.1 % TFA at a flow rate of 10

15 mL/min were used for preparative HPLC. Unléss stated otherwise, starting materials were
commercially available. All solvents and commercial reagents were of laboratory grade

and were used as received.

The following method was used for LC/MS analysis:

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

The following method was used for LC analysis:

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

Method B. Instrument Agilent 1100; Column: XTerra C 8, 100 x 3 mm, 5p particle size,

30 Solvent A: 15mM NHa/water, Solvent B: acetonitrile Flow rate 1 mL/min, Gradient 10-
100%/B 20 min, 100% B 1 min. Absorption was measured at 220, 254 and 280 nm.



DMSO di net hyl sul foxide 5 eq. equivalent Et ethyl LE |ithiumdiisopropyl

am de Me nethyl MS nmass spectroscopy 10 tert tertiary THE tetrahydrofuran
TFA trifluoroacetic acid Exanple 1 is

(5S)-5-(((4-[.(2-Cycl opropyl pyrimdin-5-yl)ethynyll-3, 6-di hydro"yridin-1(2H)-
vl | sul fonv‘i"?ﬁé‘{ﬁwg}%ﬂ 5-met hyl i mi dazol i di ne- 2, 4- di one ThefGHARM5@0BWPbund was
prepared follow ng the general nethod of Yananaka et al, Synth. 20

Conmun. , 1983, 312-314. To 5- brono-2-cycippropyl pyrim dine (110 ng, 0.55
mmol) and

(5S)-5-{[(4-ethynyl -3, 6-di hydropyridi n-1(2H) -yl )sul fonyl ] met hyl } - 5-

met hyl i m dazgleb@liog: 2, 4-dione (180 ng, 0.61 nnnol) in THE (3 nL) was added
Et3N (1 nl) and DMF (1 nL) at 35 C. After a solution was formed, Cul (4 nol
% and Pd&t2(PR¥8Y2 (2 nmol % were added and the mixture was heated at 72 C
for 6 hour he m partitioned between EtOAc (15 nL) and water
(10 n), a?ﬁheﬁiégﬁglgﬁ%’%o a%l/%rewas extracted three tinmes with Et OAc. The
conbi ned oDN4SD cdilmeitgt sulfveide dried and concentrated to give the crude
product as a yellow oil. The title conmpound (65 ng) was obtai ned by
purificéati&h usi$y¥3lBparati ve HPLC. 1H NVR (DVBO-d6): S 10.75 (1H, s); 8.72
(2H, s); 8gP3 (%yls)? 6.28 (1H, m; 3.84 (2H, 30 m; 3.47 (2H, qg); 3.30
(2H, m; 2.37 (2H " m; 2.21 (1H m; 1.33 (3H s); 1.10 (2H, m; 1.02 (2H,
nm . WO 2006D30453EnRGHIsSERPPSIGI0d 092 21

Me methyl

MS mass spectroscopy
10 tert tertiary

THF  tetrahydrofuran

TFA  trifluoroacetic acid

yl]sulfonyl} methyl)-5-methylimidazolidine-2.4-dione

The title compound was prepared following the general method of Yamanaka et al, Synth.
20  Commun., 1983, 312-314, To 5-bromo-2-cyclopropylpyrimidine (110 mg, 0.55 mmol)
and (58)-5-{[(4-ethynyl-3,6-dihydropyridin-1(2H)-yl)sulfonylJmethyl}-5-
methylimidazolidine-2,4-dione (180 mg, 0.61 mmol) in THF (3 mL) was added Et;N (1
mL) and DMF (1 mL) at 35 °C. After a solution was formed, Cul (4 mol %) and
PACl,(PPhs), (2 mol %) were added and the mixture was heated at 72 °C for 6 hours. The
25 mixture was partitioned between EtOAc (15 mL) and water (10 mL), and the aqueous
layer was extracted three times with EtOAc. The combined organic layers were dried and
concentrated to give the crude product as a yellow oil. The title compound (65 mg) was

obtained by purification using preparative HPLC.
lH—NMR (DMSO-dg): & 10.75 (1H, s); 8.72 (2H, s); 8.03 (1H, s); 6.28 (1H, m); 3.84 (2H,

30 my); 3.47 (2H, q); 3.30 (2H, m); 2.37 (2H, m); 2.21 (1H, m); 1.33 (3H, s); 1.10 (2H, m);
1.02 (2H, m).



APCI - M5 mlz: 416 [ M#]. a) 5-Bronop-2-cycl opronyl pyrim di ne

5- Br ono- 2- cycl opr opyl pyri m di ne was prepared by the nmethod of Budesi nsky,
Z., Coll. 5 Czech. Chem Commun., 1949, 14, 223-235.
CyclopropgpecarbOX|nldanlde hydrochlorlde (2.5 g, 20. [% was di ssol ved
in EtOH ( S99 %snly prepared 4. lM NaCEt i i EtClH(Hcgsﬁ? Y'WE3 added
fdl | bwedl15y rhuoobr0|r||o acid-(2:7 g-10.3-mmol )- The m xture was heated to
56 C for 30 minutes, nore NaCEt in EtCHl(4.1Nl 3.2 niL) was added and the
reaction was ‘stirred at 56 C for another 15 m nutes and then at room 10
tenperature overni ght. The sol vent was evaporated off, aqueous HO (2M 10
niL) was APdBMSand: 4 eelMIHOWN solid was filtered off. The aqueous | ayer was
extracted three tinmes wth dichloronethane. The conbi ned organic | ayers
were dried and concentrated to give a brown oil that together with the

solid gaveagcrygponildjﬁ_@%ar&q_b' @@% Rno- 2 cycl opropyl pyri m di ne-4-carboxylic
acid (1.6 ; € crude Tntermediate was heated at 15 140 C for 8 m nutes
to give a pBownp- sicwdhyropylbyﬂmtcﬁnwg mreparedgarthe yethiod o6 Budesinisky, Z., Coll.

di chl or one sol uti e fron1t Xt Ul and concentrated
Lo oi ve THESL em Pe ity i TR B3 ¢ e o b & D 3y S 8. 61
(2H, s); ZhyEEOohﬂoHde .5 gl 20.3 rivdbl) wa dissoNdlin EB)Hi(amL:DQQésBQzJpr&paied[él\/l-]dﬂ 20 b)

5S) - 5- 4-Et hynyl -3, 6 dlhdro rdin-1(2 vl)sul fonyl |l nethyl }-5-
Eret %yl i I{’n[gilg%%]ﬁ T 'Lf y g”eyd followex ijl_l)mucob)romm acaid (2.7 g, 10% r%ﬁﬁtﬂ)

5S) - 5- Met Ryl 1(2
3(/I ] )sul fony gvlﬂ%ﬁ%gédéﬁﬁgl %ﬁefggzi%h?&s%%grﬂ%ﬁ@ﬁ ngig{%ﬁ’lzﬁ%{w an E)o'lt-i)assi um
fluoride %adﬁd&?alﬁl,th&&aétlmds)shmﬂetﬁqUﬂoedlcQMEI’llﬂlrghﬁteﬁﬁndrtﬁﬁmﬂr@dﬂ?er ature

in methanol (50 nL). The _solvent was evaporated off, the reS| due di ssol ved
in Bt ONc, ‘WRSERTS@Yermishit The yobyenbarevapgratsd pHeaquepisddCl €dbildmldtashat e) and

eYaPOr ot CChagLiRT G Y A5 SELLLE AT o ATER QRIARIN, S 1 1
(3H, s), 2wiirdicRleronttthane Tigxofbifedsrganiy.12vers ware8ipied 41d doncenjtrated t8 give a
brown oil that together with the solid gave crude intermediate 5-bromo-2-
cyclopropylpyrimidine-4-carboxylic acid (1.6 g). The crude intermediate was heated at
15 140 °C for 8 minutes to give a brown sticky oil that was then partly dissolved in
dichloromethane. The solution was decanted from the mixture and concentrated to give

the subtitle compound as an oil (673 mg).
1H—NMR (CDCls): & 8.61 (2H, s); 2.25 (1H, m); 1.13 (4H, m).
APCI-MS m/z: 199/201 1:1 [MH'].

20

methylimidazolidine-2.4-dione

(58)-5-Methyl-5-( {[4-[(trimethylsilyl)ethynyl]-3,6-dihydropyridin-1(2 H)-
yl]sulfonyl}methyl)imidazolidine-2,4-dione (2.27 g, 6.0 mmol) and potassium fluoride

25 (1.07 g, 18.4 mmol) were stirred overnight at room temperature in methanol (50 mL). The
solvent was evaporated off, the residue dissolved in EtOAc, washed with water followed
by brine, dried (sodium sulphate) and evaporated. The residue was purified by column

chromatography eluting with iso-hexane/EtOAc 1:1 to give a solid product (1.81 g).
1HNI\/]R (CDCls) 6 1.66 (3H, s), 2.37 (2H, df), 2.95 (1H, s), 3.24 - 3.50 (4H, m), 3.89

0 (2H,t), 6.11 (1H, s), 6.68 (1H, 5), 8.75 (1H, s).
APCI-MS nv/z: 298 [MH].



30 (2H, t), 6.11 (1H, s), 6.68 (IH s), 875 (1H s). APCI-M5 nlz: 298

[ MH#]. WO 2006/ 004532 PCT/ SE2005/ 001092 22 c¢)

(5S) - 5- Met hyl - 5- (ff4-j (trimethylsilvl)ethynyll-3, 6-di hydropvridin-1(2H)- yll
sul f onyl et h %I m dazol i di ne- 2. 4- di one _

4-[(Tri rretvm/F“gP%{?' et hynyl ] -1, 2, 3, 6-t et rahydr opyri di ne PRYGFHEHIMIIde (3. 43
g, 15.9 mmol) 5 was stirred in THE (100 nL) with

[ (4S)-4-met hyl -2, 5-di oxoi m dazol i di n-4-22yl ] met hanesul fonyl chloride (3.39 g,
15 mmol) and cooled in an ice salt bath (terrperature about =10 C).

N- Et hyl di i sopropylami nC (5.13 nL -30-rd od)""in THE (100 nmL) was added
dropwi se over 2 hours and the mxture stirred a further 2 hours. The

reaction extracted into
Et OAc (x2)Sl+He) ' Hamleog  (x2),
saturated ﬁh&szﬁ’&iné g%),dmﬁeol I owed by br| ne, dried (sodium

sul phat e) an evapora e - glve the crude product (5.06 g). This was used

W t hout f ud {(ﬂ“ameﬁu'imlﬁmﬂhmsdhl Z,Bbé-wmxdmwﬂdmeﬁy@omomdc (3143,2,45.9 m8nell (1H,
6.13 (1 t 4 H .d 2 2H, t 2.18 -
> b (2H, (Yﬁ‘s’ stftdy Bt ?@t(“ﬁ’)mfl‘gvg‘gu(‘g?f hyil%ss( Sbrqifiorniyfd, b2 [M/\}

dL[(Tri ”Etjfl}dhahiﬂébﬂlﬁhm/dlﬂdride3(329 3, 65 inﬁioﬁ)&hddﬁ@@d/fﬂ A ioesdiytshrioedhpritae

tent - Butyl i et hyl silLyl)ethynyl 6- di_hydr opyr.i di ne- 1(2H) carboxyl ate
(2.75 g, 9at8m iH?oC) NixE Y&llﬁ@nrewlarﬁmﬂré% %ﬁ@i’3‘%!@1®ll}lm(lé’9é'ﬁly)lw%hl oride (2.1

m., 29.2 M’% 18 Cto 30 C
dur| ng the ag arlg,%%gg%(ﬂ"égém X Elr%%m\-}gxggnhcg%?ﬁg@ %B&Eg'ﬁﬁ][%ir%g ta H;ére was no
nor e st ar t mfxgurewtae washed pitht water, TRRequdoat Wiyer extaded 0nd BEC0AO(2),al8 brghjier at ur e,

Et OAc (15 nL) was added and the solid filtered off to ive an off-white

solid (u. ephgyes combiper washesbrith MGHGT () (saimpates) bicasbgmite splutiongdnt et ) , 3. 60

E f/::: ] dd), %ﬂ&\%ec‘ 'g)'r_\')nﬁe), dngd (§§d1u1%5sufp%'5{’e) ﬁn%)e’valg)orz}tZd gosé_kre 'cni%i%ﬁd% (@10%: 180
- g). This was used without further purification.

'H NMR (DMSO-ds) 5 10.74 (1H, s), 8.01 (1H, 5), 6.13 (1H, quintet), 3.75 (2H, d), 3.44

(2H, dd), 3.23 (2H, ), 2.18 - 2.28 (2H, m), 1.32 (31, 5), 1.32 (9, s).
15 APCI-MS m/z: 370 [MH'].

d)  4-[(TrimethylsilyDethynyl]}-1.2 3 6-tetrahydropyridine hydrochloride
tert-Butyl 4-[(trimethylsilyl)ethynyl]-3,6-dihydropyridine-1(2H)-carboxylate (2.75 g, 9.8
mmol) was stirred in methanol (10 mL) and acetyl chloride (2.1 mL, 29.2 mmol) was

20  added dropwise. The temperature rose from 18 °C to 30 °C during the addition, and the
mixture was kept at 40 °C until there was no more starting material by tlc. The mixture
was cooled to room temperature, EtOAc (15 mL) was added and the solid filtered off to
give an off-white solid (1.6 g).
1H NMR (DMSO-dg) 6 9.46 (2H, s), 6.09 (1H, quintet), 3.60 (2H, dd), 3.13 (2H, t), 2.35

25 (2H, td), 0.17 (8H, s).
APCI-MS m/z: 180 [MH"].

¢} tert-Butyl 4-[(trimethylsilyl)ethynvi]-3.6-dihydropvridine- 1 (2H)-carboxvlate
Prepared from N-Boc-piperidin-4-one as in WO 96/05200.

30 1H NMR (CDCl;) 6 6.05 (1H, s}, 3.94 (2H, dd), 3.47 (2H, 1), 2.23 (2H, dq), 1.45 (10H, s),
0.15 (8H, s).



e)

tent-Butyl4-[(trinethylsilyl)ethynvll-3, 6-di hydropyridine-1(2H)-carboxvl ate
Prepared from N-Boc- pi peridin-4-one as in WO 96/ 05200. 30 1H NWR (CDC13) 8
6.05 (111 N (2H, dd), 3.47 (211, t), 2.23 (211 (10H, s),
0.15 (8H, “’s‘f%m’?f@‘%oa/ 004532 PCT/ SE2005/ 001092 23 9@@ F#’%“q‘?’ém [ M 55] .
f) [(4S)-4-Methyl -2, 5-di oxoi m dazolidin-4 yll methanesul fonyl chloride
Prepared according to nethods describe@3in the foll ow ng publications:
Mosher, J., J. Og. 5 Chem 1958. 23, 1257; Giffith, O, J. Biol. Chem
1983. 258, (3), 1591; and WO 02/074767. Exanple 2 to

(55) - 5- MetGYMSEMS{h/4-IPIM-0E}L hyl t hi o) pyri mi di n-5-yl | et hynyl } - 3. 6-di hydr opyri
din-1(2H) - YlIl sulfonyl} nethyl)im dazolidi ne-2,4-dione The title conpound
was prepared by t he general nethod described by Nishihara et al., J. Og.

Chem, 20 -411\1&9 11;7§L21mx13&maa§mhmt4- gtharksGf®iNyhbAI®) -5 15
[ (tri et hy ST

2.47 ol ) and
1-{[ (4- netﬂryparfzi @cordmgﬂ@m#lwéa éﬁcabqslmﬂw t})ﬁ@\mgm}lbmap@w Mosher, 1., J. Org.

-1,2,3,6-t Y{~zd] | S P94 g, 2.22
ot} i ket VR P G QS RIS 9T 6ol 5 ana
t he m xt ur@/Wd36heat ed at 85 Cfor 6 hours. The m xture was partitioned
between Et OAc (20 nlL) and water (10 nli), and the aqueous 20 |ayer was
extracted three tines with Et OAc. The conbi ned organic | ayers were washed
with brine, water and concentrated EQampiyown oil (1.6 g). The title
conpound was obtained as a solid (TU_ET_foI | om ng purification by
preparatlve HPLC (u5| ng a Xterra- Prep V5- C18 (50 X 19) coI um with a 12

m nut e 5% \ d1h % i 5 1H NWVR
(DIVBO§6 -- ‘?5 148 tn ;\jlm ; 1195- Ty 5% 1 u. 12, n‘); 3 84
(2H, ﬁlsdﬁ'ogﬂm mp)lllm’ﬁia%@hghﬂéﬁ, _FQQ ne2. 53 (3H s); 2 38 (2H m ; 1 33 (3H,
s).

The title compound was prepared by the general method described by Nishihara et al., J.
Org. Chem., 2000, 65, 1780-1787. To a solution of 2-(methylthio)-5-

15 [(trimethylsilyl)ethynyl]pyrimidine (0.55 g, 2.47 mmol) and 1-{[(4-methyl-2,5-
dioxoimidazolidin-4-yl)methyl]jsulfonyl}-1,2,3,6-tetrahydropyridin-4-yl
trifluoromethanesulfonate (0.94 g, 2.22 mmol) in DMF (5 mL) was added Cul (10 mol %)
and PdCl(PPhs), (5 mol %) and the mixture was heated at 85 °C for 6 hours.

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

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

25 'H-NMR (DMSO-dg): 5 10.75 (1H, s); 8.73 (2H, s); 8.02 (1H, s); 6.29 (1H, m); 3.84 (2H,

m); 3.48 (2H, q); 3.30 (2H, m); 2.53 (3H, s); 2.38 (2H, m); 1.33 (3H, s).
APCI-MS m/z: 422 [MH'].

5-Bromo-2-(methylthio)pyrimidine
30 The subtitle compound was prepared following a method by Takahashi et al., Chem.
Pharm. Bull., 1958, 6, 334-337. To a solution of 5-bromo-2-chloropyrimidine (1.0 g, 5.2



APCl - M5 mlz: 422 [M]. a) 5-Brono-2-(nethylthio)pyrimdine 30 The subtitle
conpound was prepared follow ng a nethod by Takahashi et al., Chem Pharm
Bull., 1958, 6, 334-337. To a solution of 5-brono-2-chloropyrimdine (1.0 g,
5.2 WD 2006/ 004532 PCT/ SE2005/ 001092 24 mmol) in Et CH gﬁﬁ_ﬁg@%ﬁ%(godi um

met hanet hW&1 894%%8236 g, 5.2 nmol) at room tenperatur® e 2action

m xture was stirred overnight. The m xture was partitioned between Et OAc
(15 nmL) and water (10 nL). The aqueouszhayer was extracted twice with EtOAc
and washed with brine. The conbi ned organic |ayers were dried and
concentrated 5 to give the subtitle conpound as a white solid (1.1 g).

| H NVR ( C3&B)) in BtGH 685 6dddd s6diimandianeBiblats )0.36 APCY miviplydtzoom04/ 206 1:1 [ MV
]. b) 2-(Methylthio)-5-[(trinmethylsilyl)ethynyllpyrimdine io The subtitle
conmpound VEEPFREFATEdhG BRELORITRIgES rat Hised Byewighh ﬂiﬂﬁ Fugregyvas pagtiftqned

Commun. , 1 = - i Ik e 2.9
o) i B OO D SRR T TR S R OB Gt R 2 pena) 2
(3 nol 9% .EtDie andiwasheadevidalyitte Rhecnting@orGniolaydr? whereudrediand goentraget t ube and

then partition bet.ween Et20 (30.nl),. ter (10 nL). The aqueous | ayer
was ext actf’gﬂleﬁ&ﬁ %’E’%a?f?@@“?éaﬁgﬁ’%ﬁs‘%@goﬁﬁi ned organic |ayers were washed
W th wat erl. gj Cffﬁrtg e iye the crude product as a brown
oil. The C(])‘Llngww;l %@D)gtﬁﬁ I ga@yg?%’gssfg sZ’hromat ography using a gradient of
10- 60% Et -shRRE Ae200M| plirgAve the subtitle conpound as a col ourless
oil (0.559). IHNWR (CDC13)" 6 8.56 (2H, s); 2.58 (3H, s); 0.27 (9H, s).

20 APCI-MB mz: 223 [MII. c) 1-(

5 [e'E fg%ygr (!\Téét I&y@le?thathgh)?gf_ﬂ 1%§éli€1]d{hn- 4lg ﬁl fnggtngyl | sulfonyl)-1, 2, 3. 6-
4-{[ (Tid f | Tiersobitdoomppuhd eaypiepayd follo@ing, Hmethdd b Ydmapakeiedainswumt.chl ori de was
reacted . mun., 1983, 312-314. To 5-bromo-2-(methylthio)pyrimidine (0.60 g, 2.9 mmol) in

Et;N (3 mL) was added DMF (0.5 mL), Cul (5 mol %) and PdCl,(PPhs); (3 mol %). The

mixture was heated at 95 °C for 12 hours i a sealed tube and then partitioned between

Et,O (30 mL) and water (10 mL). The aqueous layer was extracted twice with Et,0 and

33

15 the combined organic layers were washed with water, dried and concentrated to give the
crude product as a brown oil. The compound was purified by flash chromatography using
a gradient of 10-60% EtOAc in heptane, which gave the subtitle compound as a
colourless oil (0.55 g).
1H—.NMR (CDCls): 6 8.56 (2H, s); 2.58 (3H, s); 0.27 (94, s).

20  APCI-MS m/z: 223 [MH'].

¢)  1-({[(45)-4-Methyl-2.5-dioxoimidazolidin-4-ylJmethy1} sulfonyl)-1.2,3.6-

tetrahvdropyridin-4-yl trifluoromethanesulfonate
4-{[(Trifluoromethyl)sulfonyljoxy}-1,2,3,6-tetrahydropyridinium chloride was reacted

25 with [(48)-4-methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfonyl chloride (Example 11)
in the same way as for Example 1c.
1HNMR (DMSO-dg) 6 10.77 (1H, 5), 8.04 (1H, d), 6.10 (1H, t), 3.88 (2H, q), 3.36 - 3.58
(4H, m), 2.50 - 2.56 (2H, m), 1.32 (3H, s).
APCI-MS m/z: 422 {MH").

30

d)  4-{{(Trifluoromethylsulfonylloxy}-1,2.3,6-tetrahydropyridinium chloride



25 with [(4S)-4-nethyl-2,5-di oxoi m dazol i di n-4-yl]nmethanesul fonyl chloride
(Exanple 1f) in the sane way as for Exanple Ic. IH NWR (DVSO- d6) 5 10. 77
(1H, s), 8.04 (1H, d), 6.10 (1H, t), 3.88 (2H, ), 3.36 - 3.58 (4H m,
2.50 - 2.56 (2H, , 1.32 (3H, s). APCI-Ms nfz: 422 |

4-{[(Tri fWQég‘lﬂ?B‘tsﬁ )sul fonyl Joxy}-1 2 3 6-tetrahydr on%ﬁ?%%f?f'@% ori de WO
2006/ 004532 PCT/ SE2005/ 001092 25 tert-Butyl 4-
{[(trifluoronethyl)sulfonyl]oxy}-3, 6-dizgydropyri di ne-1(2H) - car boxyl ate
(3.779, 11.4 mol) was mxed with THE (15 nL) and concentrated hydrochloric
acid (15 nL). After 1 hour, the m'xture was evaporated and dried by
azeot r opi GAMRPAMLA B RuMoketh HaliFRoe dige-9(MH-Arteige solid (88
% that could be uggd vvlthOUtY)furtI?l ur| ?ibg%?on gLZIfIgNIVR (%DClS% 6 9.72
(2H, s), 6377g(ulsmme)) wa migeq pih TéﬁF,(lénéo apg ppnoentrated lrochigriciagyd (15 ApCl - MB

mz: 232 | .

tert-Butvl4- ﬁ%}PPﬂIOthmeI?Y ?vfag%r oxy?n%d%’%fe%m%})l%%vypm POHWt?ZH)-car bo
xyl ate 10oKesoindirmehanol td\glb@mbqagqs)mﬁﬂcwm@{hmaoﬂdﬁe fiskdgyitheOt fimtbér) in THE (80
m.) was adde to a cooled solution (-78 C) of 2MLDA in THE (30 nm., 60
rrrml THE (80 ralL) over approximtely 30 mnutes. After

o HLB??@W@?@D&E SO ) Sl SOBP R DI A P B B (20 o, 56

mol, 1.1 A6} [?@q;lnl L) was added and the m xture was allowed to
warmto room |$sdstrg/rzrpggréa ure. The solution was washed with water, the aqueous
| ayer washed with EtOAc (x2), organic phases conbi ned and vvashed wth

sat ur at ed 5m’m£|£um!%hha (
evapor at e ‘

el uting, W A Bolati eer ABsc b@lehameedo&xwlm gpsm:ﬂﬁ{oﬁtxmm?(m mL/}f\ﬁa@ mddeelwaaor ation
the 1H NVR showed sone triflating agent still present but the crude product

20 was usewolgdsplation {-78 f‘ﬁb@f%}éi—m 1B R0 . 40mineB 1 27qy ang FEEHR0 nilyist r ow,
D 7., S ”&J&F gﬂp%mmately 30 minutes. After stirring a further 10 minutes, a solution of 1,1,1-

trifluoro-N-phenyl-N-[ (trifluoromethyl)suifonylJmethanesulfonamide (20 g, 56 mmol, 1.1
eq.) in THF (80 mL) was added and the mixture was allowed to warm to room

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

20 was used without further purification. Yield (13.17 g, 79.5%). (Wustrow, D. 1., Synthesis,
1991, 993-995).

'H NMR (CDCl3) 5 5.77 (1H, 5), 4.05 (2H, q), 3.64 (2H, 1), 2.45 (2H, quintet), 1.48 (OH,

s).
GCMS-MS m/z: 274 [M-57].

25

Example 3

(38)-5-Methyl-5-({[4-{[2-(trifluoromethyl)pyrimidin-5-yl]ethynyl}-3.6-dihydropyridin-
1(2ED-vl]sulfony] ymethyDimidazolidine-2.4-dione

30



1991, 993-995). 1H NMR (CDC13) 6 5.77 (1H, s), 4.05 (2H, q), 3.64 (214, t),
2.45 (2H, quintet), 1.48 (9H, s). GCVMS-Ms nfz: 274 [M57]. 25 Exanple 3
(5S)-5-Methyl -5-({[4-{[2-(trifluoromethvDpyrimdin-5- ly lethynyl}-3

6- di hydro i di.n-_.1(2H) -yl | sul fonvl | met hyfi m dazol i di ng- - dj 30 WO
2006/ 0045%%9%%‘@]2'005/ 001092 26 The title conpound mg‘é’z’%ézé’p"é@g@zi n 48%
yield from2-(trifluoronethyl)-5- [(trinmethylsilyl)ethynyl]pyrimdine by the
sanme nethod as described for Exanple 226Wiite solid from 95% Et CH, deconp.
240-245 C. 1H NWR (DVMBO-d6) S 10.8 (IH, br s), 9.16 (2H, s), 8.05 (1H, s),
6.42 (1H m, 3.88 (2H 5 m, 3.56 (1H, d), 3.42 (1H, d), 3.32 (2H, m,
2.41 (2H, The tARGohpddnd B4l préparediRGRYMBeldom Z4diffubon]ethya)-5-
2-(Trifluoronmethyl)-5-L(trinmethylsilyl)ethynnvl]pyrimdine .

2-(Trifl uo[r(wmyiqﬂy]amwlhwgu@nw the same ethed eh deredbadk isnkkanglp 24%hye 1. 5
mol ) and gd: | Y, ' Qo) were mxed in a screwcap vial. The
sol ution m%xggﬁgges%aﬁ%ﬁ éfr%?/ﬁlg'rezégnz‘{t?o?’_lo m nutes. Trinethylsilylacetyl ene
(0.43 nm,, f iy nel 0 :

bdc12(Ppha) 2 1B BUSG A0S SRR AP B TR el ot

heat ed 4 n @) 3al6YIHNANTS Bb 0ok, B 3.80(28, of)f 2.8 (B, iniydn8d. F3qBHDs)hour s t he

vol atiles were evaporated, at roomtenperature (the product sublines at
35-40 O 1OPELMSWzTH4 IMHB| ack residue was taken up in EtOAc (20 nL) and
concentrated with silica (about 5 to 10 g) to dryness. Flash chromat ography
on silica with Et OAc/ heptane (1:30) afforded

2- (trifl uoaloriefTnfluprdm -Aiftidngthglsilylle) e M dine as a white solid

0 -
(0.35 g, 9?—@ riﬂuo%tgéthﬁ%y?lngmgégﬂ trifluoromethanesulfonate (0.45 g, 1.5 mumol) and dry

10 triethylamine (1.0 mL) were mixed in a screw-cap vial. The solution was purged with dry

argon for 10 minutes. Trimethylsilylacetylene (0.43 ml., 3.0 mmol), finely ground Cul
(0.010 g, 0.05 mmol) and PdCl,(PPhs); (0.020 g, 0.030 mmol) were added. The vial was
sealed and heated in an aluminum block at 80 °C. After stirring for 5 hours the volatiles
were evaporated at room temperature (the product sublimes at 35-40 °C/ 10 mbar). The

15 black residue was taken up in EtQOAc (20 mL) and concentrated with silica (about 5 to 10
g) to dryness. Flash chromatography on silica with EtOAc/heptane (1:30) afforded
2-(trifluoromethyl)-5 ;[(trimcthylsilyl)ethynyl]pyrimidine as a white solid (0.35 g, 95%),
m.p. 75.5-76.0 °C.

'H NMR (CDCls) 6 8.90 (2H, s) and 0.30 (9H, ).
2 APCI-MS m/z: 245 [MH'].

b) 2-(Triflucromethyl)pyrimidine-5-vyl trifluoromethanesulfonate

Triflic anhydride (1.01 mL, 6.0 mmol) was added dropwise to a stirred mixture of

2-(triﬂuofomethyl)pyrimidin-S-ol (prepared according to US Patent 4,558,039) (0.82 g, 5.0
25 mmol), toluene (10 mL) and aqueous tripotassium phosphate (30% by weight, 10 mL) at

ice-bath temperature (Frantz et al., Organic Letters, 2002, 4(26), 4717-4718). When the

addition was complete the ice-bath was taken away and the solution was stirred at ambient

temperature for 30 minutes. The clear phases were separated and the organic layer was
washed with water, then brine. Drying of the organic phase over anhydrous sodium sulfate,

30 filtration and concentration by rotary evaporation at room temperature afforded



iHNWR (CDC13) S 8.90 (2H, s) and 0.30 (9H, s). 20 APCI-Ms niz: 245 [ MH].
b) 2-(Trifluoronmethyl)pvrimdine-5 yl trifluoronethanesul fonate Triflic
anhydride (1.01 nL, 6.0 mmvl) was added dropwise to a stirred m xture of
2-(trifluoronmethyl)pyrimdin-5-0l (prepared according to US Patent

4, 558, 099) 2006008829, 5.0 25 nrnol), toluene (10 nli) gﬂﬂsﬁzﬂﬁs«g@ﬂaﬁg?t ri potassi um
phosphate (30% by weight, 10 nlL) at ice-bath tenperature (Frantz et al.,
Organic Letters, 2002, 4(26), 4717-4%%18). \When the addition was conplete
the ice-bath was taken away and the solution was stirred at anbient
tenperature for 30 m nutes. The clear phases were separated and the organic
layer was.(tfRsReR— Y-y riaHRE-5-§1 8 ludbinBBandRhYd it Rfa olriessaani ggphase over
anhydr ous sodium sulfate, 30 filtration and concentration by rotary

evapor at Y8a). &p. 766 ‘Celipartatiur e af f orded WO 2006/ 004532 PCT/ SE2005/ 001092

27 2-(trifluoronethyl)-pyrimdine-5-yl trifluoronethanesul fonate as a

col ourl e&é%(@@%ﬁéé;%@ﬁ%}. B.p. 75-77 C (10 nbar). 1H NWR (CDC13) S 8.90
(2H, s). 5 Exanple 4

(5S)-5-Met hyl -5-({[4-[(2-nmet hyl pyrimdin-5-Yl)ethynvll-3, 6-di hydropvridi n-1(
2H) - yl] sulfonyl } nethyl)im dazogigdhig+42, 4-dione 10 tert-Butyl

4-[ (2-met hyl pyri m di n-5-yl) et hynyl ]"3‘% hydr opyri di ne- 1( 2H) - car boxyl at e
was treated with TFA in EtOH and after conpletion of the reaction the

fgL\éﬁan_s f..o at-ed..and the.(f< re ‘=‘!7 As Eec(ii. e esi due was

N- Et hy| diljs0pfidpmbitg)indddzlidineq.J-divas added and the m xturé was stirred for
20 m nutes before adding [(4S)-4-nethyl-2,5-di oxoi mi dazolidin-4 1s

yl' ] met hanesul fonyl chloride (Exanple 1f) (1.1 eq.) in DMF (1 nL). The
m xtyg e Yé@ﬁBut?f4-[(@ﬁﬂetﬁﬁ{gy&r@id’iﬂ-ﬂyﬂ&thﬁnﬁ-@,@%ﬁﬁﬁé}ayﬁhir{é1‘%@'}If-9a[rb{%cykht@t room

tenperature before the solvent “"was® €évaporat’ed.”"The product was purified by
pr epar at Weetr@rdovitlo THA e EtOid and eftes complstiom df th¢ Geagon e sdoent was

evaporated and the mixture was freeze dried. The residne was taken up in DMF (1.5 mL)

and the mixture was cooled to 4 °C. N-Ethyldiisopropylamine (2.2 eq.) was added and the

mixture was stitred for 20 minutes before adding [(4S)-4-methyl-2,5-dioxoimidazolidin-4-
15 ylmethanesulfonyl chioride (Exarple 1f) (1.1 eq.) in DMF (1 mL). The mixture was

stirred for 10 min at 4 °C and then stirred for 2 h at room temperature before the solvent

was evaporated. The product was purified by preparative HPLC to give the title compound

(0.022 g, 30%).

'HNMR {DMSO-ds); 10.75 (1H, s); 8.80 (2H, s); 8.02 (1H, 5); 7.80 (1H, m); 7.32 (1H, d,
0 J=8.1Hz); 6.24 (1H, s); 3.81 (2H, d, /= 3.2 Hz), 3.34 - 3.21 (2H, m); 3.30 (3H, s); 2.75

(2H, q, J=20.8 Hz); 2.34 (2H, m); 1.29 (3H, s); 1.19 3H, t, J = 7.6 Hz).

APCI-MS m/z: 390 [MH'].

a) 2-Methyl-5-[(trimethylsilylethynyljpyrimidine

25 5-Bromo-2-methyl-pyrimidine (prepared according to UK patent application GB 2 157
288) (0.2 g, 1.16 mmol), (trimethylsilyl)acetylene (164 pL, 1.3 mmol), Cul (0.022 g, 0.116
mmol) and PAdCly(PPhs), (0.082 g, 0.116 mmol) in Et;N (2 mL) and THF (2 mL) were

stirred at 80 °C for 4 h. After cooling, the solvents were removed under vacuum and the

residue chromatographed to give the subtitle compound (0.16 g, 50%).
30 APCI-MS m/z: 191 [MH"].



1IHNMR (DMSO-do); 10.75 (1H, s); 8.80 (2H, s); 8.02 (1H, s); 7.80 (1H, m;
7.32 (1H, d, 20 J=8.1 Hz); 6.24 (1H, s); 3.81 (2H, d, J= 3.2 Hz); 3.34 -
3.21 (2H, m; 3.30 (3H, s); 2.75 (214, g, J= 20.8 Hz); 2.34 (2H, m,; 1.29
(314, s); 1.19 (3H t, J=7.6 Hz). APCI-M5S miz: 390 [ MAhig2085001092

2- Met hy| Wo-opa0#R2t hyl si | yl ) et hvnvl ] pvri mi di ne 25

5- Brono- 2- net hyl - pyri m di ne (prepared according to UK patent application GB
2 157 288) (0.2 g, 1.16 mml), (trinetdhylsilyl)acetylene (164 L, 1.3 mmol),
Cul (0.022 g, 0.116 mvol) and PdC12(PPh3)2 (0.082 g, 0.116 nmol) in Et3N (2
m.) and THE (2 m_) were stlrred at 80 Cfor 4 h. After cooling, the

sol vents exih Praveeth e imidinaiyl R wrigmatl64Naphed to gi ve
t he subtltlgc ound(O 16 g, 50% 30 APCI-IVB rﬂz 191 [MWN. WO
200610045%@—3@%&%&005/ 001092 28 b) tert-Butyl

4-[(2- et mub@umnm @ki(mu(ﬁ Y lxﬁg?t) loy Mhd)l) ﬁncﬁfmlmpm C?mraogh oN@.004 riol) ia@DMPXY| at e
To a sol ution of PPhg go 003 g, 0 004

mmol ) in Gvel) Wgre@ggleq,%pr@ng]gbaé(}nmethylszlyl)ethynyl]pynmldme 0.083 g, 0.462 mmol)

fefft Bu't ;l?nciszzft{[ﬂelﬂﬁhh@[ bbb eh PN Yy TaH- By &Bp Hifind1 (28 480okFRE) 5 and
f | uor onet Brlaingle Tep (/1§30 W}553 nbnel) Ayrdompgsmpatatne- Tbeid)letmnbmkw Msast(lﬁﬁarrpl e

2 0. 18 t t. The t t
st rred s RECobli doafie IR FRG %ﬁ*éﬁqu FUYRAS selerEid i n i N Ho
and ext r agihgduh the Bl batle labhenSRTLARC, B S3BLGA LaHBLSNNRES, vashed

W th saturated aqueous r|ne an Filtration and
evapor at i sriutaif briwtemhdalried diltration andmdmapthramasafﬂc@dqnmbrbwe@ﬂpwhilelﬁ’hz@st 0 give the

subtitle co APCI O [MN. Exanple 5 Is
(55)-8?( RTIEE)?% qé%?%%}??q%eaﬁw%cy ‘f’ﬁ%&gflgs‘@p Hi hydr opyri di n- 1( 2H -
yl | sul f onylpEreidiwlz: 366 p_ﬁthI i m dazol i dine-2,4-dione trifluoroacetate The
title conpound was nade in the same way as descrl bed for Exanple 4. The

5- br ono-

Examplie 5

15 (58)-5-({[4-[(2-Ethylpyrimidin-5-yDethynyl]l-3.6-dihydropyridin- 1{2/4)-
vlisulfonvl}methyl)-5-methylimidazolidine-2.4-dione trifluoroacetate

The title enmpound was made in the same way as described for Example 4. The 5-bromo-

2-ethyl-pyrimidine starting material was prepared using the methodology of GB 2 157 2388.
20 1H NMR (DMSO-dg); 10.75 (1H, s); 8.82 (2H, s); 8.05 (14, s); 6.24 (1H, 5); 3.81 (2H, d, J

=3.2Hz); 3.34 - 3.21 (2H, m); 3.30 (3H, s); 2.92 (2H, q, /= 17.8 Hz); 2.75 (2H, ¢, /=

20.8 Hz); 2.34 (2H, m); 1.26 (3H, t,J=12.8 Hz); 1.19 (1H, s).

APCI-MS m/z: 404 [MH].

25 Example 6

(58)-5-({{4-1(2-Methoxypyrimidin-5-yDethynyl]-3.6-dihydropyridin- 1{2H)-
yllsulfonvl}methyD)-5-methylimidazolidine-2.4-dione




2-ethyl-pyrimdine starting material was prepared using the nethodol ogy of
GB 2 157 288. 20 IH NWR (DVMBO-d6); 10.75 (1H, s); 8.82 (211, s); 8.05 (1H
s); 6.24 (1H, s); 3.81 (2H, d, J = 3.2 Hz); 3.34 - 3.21 (2H, m; 3.30 (3H,
s); 2.92 (2H, g, J=17.8 Hz); 2.75 (2H, qg, J= 20.8 4, m; 1.26
(311, t, WO209/0838): 1.19 (1H, s). APCI-MS nml z: 404Hff) S%z@éméﬁizrrpl e 6
(59)-5-({f4-[(2- Met hoxypyrim din-5-yl)ethynw | -3, 6-di hydropyri di n-1( 2H -

yl I sul fonvl } met hyl ) - 5- et hyl i m dazol i dpge- 2, 4- di one WD 2006/ 004532

PCTI SE2005/ 001092 29 The title conpound was prepared from

5- br ono- 2- net hoxypyri m di ne and (5S)-5-([(4-

et hyny! - 3,18 @ikib Y ek pedi vt A frony bbsathd-2ANdth Jdirke arat(By)L3-mi(glazol i di ne-
2, 4-di one |ﬁ t he g?f‘}{e vvgrh%{sa&descrl bed_ i n Ex mf)% 1H(ﬁY)I\/R O-d6): 6

10. 75 ( 1H,ethypyl-Bo6- ﬂﬁlyelmnynélp 1(%anl)s(uiﬁmy1§}leth51} éenetmlmgﬁazolgilw f-gligne i) ; * 3. 81
2H d J : 3.30 (3H, 2.75 (2H, g, J= 20.8
( Zhegsfﬁl‘ Hﬁ%yas? %g‘bf%ﬁg’ga“%éh7 6 Hz). AI(DCI -I\/E)ﬁiz: 4053 [|ng]. 10

Phar rracol oei cal Exanple |Isolated Enzynme Assays 15 MWP12 Reconbi nant human
MWP12 cat q}?/tl c domain may be expressed and purified as described by Parkar

A A ets al 1(1121@0(@)M5©fd31 &i 1. 7I§>(|bHe®s3 @h(2Zha);Ruid @ Heay b @A (1120); A82(3HThe

purified enz ne_can used to monitor inhibitors of activity as follows:

MWP 12 (5@)sme it fin%ﬂ: 5. 2dmcdat r a2t ) s 33/t thee’/ Mzt R9: at room

t enper at urg bty hlelgs spf hetd ¢ ggpfstrate 20

Mca- Pro- Chaqg2 5 %Ala Dpa-NFH2 (10 M in assay buffer (0.1M"Tris-HCl"
(trade narA(BCIkMSm/z 4Q§I-HMH+3 containing 0.1M NaCl, 20mM CaCl2, 0.020 nm ZnCl
and 0.05% (wv) "Brij 35" (trade mark) detergent) in the presence (10
concentrations) or :

10

Pharmacological Example

Isolated Enzyme Assays

15 MMP12
Recombinant human MMP12 catalytic domain may be expressed and purified as described
by Parkar A.A. ef al, (2000), Protein Expression and Purification, 20, 152. The purified
enzyme can be used to monitor inhibitors of activity as follows: MMP12 (50 ng/ml final
concentration) is incubated for 60 minutes at room temperature with the synthetic subsirate

20 Meca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH> (10 pM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl and
0.05% (w/v) “Brij 35” (trade mark) detergent) in the presence (10 concentrations) or
absence of inhibitors. Activity is determined by measuring the fluorescence at Aex 320

and Aem 403 nm. Percent inhibition is calculated as follows:

25 % Inhibition is equal to the [Fluorescencepyys inhibitor - Fluorescencepackground) divided by

the [Fluorescence,,iys inkibitor - FluOrescencepacreroundl-

MMP8
Purified pro-MMP8 is purchased from Calbiochem. The enzyme (at 10 pg/ml) is activated
30 by p-amino-phenyl-mercuric acetate (APMA) at 1 mM for 2.5 h, 35 °C. The activated



absence of inhibitors. Activity is determ ned by neasuring the fluorescence
at Xex 320 nm and Aem 405 rim Percent inhibition is calculated as follows:
25 % Inhibition is equal to the [Fluorescencepius inhibitor -

Fl uor escegﬁf@ggé}g 3gund] di vided by the [Fluorescencerninusinhibit

FI uor escencebatRgtGund] MWPS Purified pro-MP8 is pur ERKSEH? ?’?“6‘???

Cal bi ochem The enzyne (at 10 g/m) is activated 30 by

p- am no- phenyl -nercuric acetate (APMA)3at 1 nMfor 2.5 h, 35 C The
activated WO 2006/ 004532 PCT/ SE2005/ 001092 30 enzynme can be used to nonitor
inhibitors of activity as follows: MW8 (200 ng/m final concentration) is
i ncubat ed eh@ﬁn@&nrﬁemsém Adnit3binGibiiB fX06f a2t tyvis tfbil dwse MIMRS [T8I0ing/ iUl r at e

T o i OB ISP e 6555 AV D) O RF RSt 2
pr csence (10" aﬁﬂaﬁ?}y% ﬁis;f% B2 pb e BRSO SEL FESgE  te
par cont || ARG TRBTOIER A 13 cBpREERS ARG, 2oht s, B R AERAE, O e

[ Fl uor escexiép(wis) i 35? t{wade-mdrk Ldetergentiia elpamkgnoufldlconkdeniraidahs byt t he

] Fl uor esce ce ni i.nhi Qi t.or- FI uor escenceback d) 10 MVP9 _Reconbi nant
human MP$ ??&P%P{}Pﬁ‘bltﬂré CHYIRGS ¢ EB?BF’@E@@HTHQWP QW%BWFQSF?“&B awxiﬁsnﬁhel ate
col um Chraﬁ&%&]ﬁ%@ﬁﬂﬁ/ FeRlehOvelithy ihyahxaimtsnald:i nity colum

chromat ogr aphy. The enzyme can be used to nonitor inhibitors of activity as

foll ows: 1 A¥Ifod & eqading tHel[FHLbreﬁébﬁé%b% y,g};b;,g;n)mc&escem% Iﬁ%nymlvﬁ% By nut es

at RT with the synthetic substrate a- Pro-Cha-d y-Nva- H s- Al a Dpa NH2 (5
M in aStE@DFIMé L& o] Fl8oreb¥ehce, ( radey mark) buffer, pH 7.3
cont ai ni ng 0" 1M \ ce& 6” ERE12 0. Oz%cb%’r'nﬁr?mi] and 0.05% (W v) "Brij 35"

(tradepmar k) detergent) in the presence (10 concentrations) or absence of
inhibitors. Activity is determi ned by neasuring the fluorescence at Aex 320
nm MMP9

Recombinant human MMP9 catalytic domain was expressed and then purified by Zn
chelate column chromatography followed by hydroxamate affinity column
chrorﬁatography. The enzyme can be used to monitor inhibitors of activity as follows:

15 MMP9 (5 ng/ml final concentration) is incubated for 30 minutes at RT with the synthetic
substrate Mca-~Pro-Cha-Gly-Nva-His-Ala-Dpa-NHp (5 uM) in assay buffer (0.1M “Tris-

HCY” (trade mark) buffer, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZaCl
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

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

% Inhibition is equal to the [Fluorescencepsy,s inhibitor - Fluorescencepaciground] divided by

the [Fluorescenceyinus inhibitor - Fluorescencepackgroundl-

MMP14

25 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
Meca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NHj (10 pM) in assay buffer (0.1M *“Tris-HCI”

30  (trade mark) buffer, pH 7.5 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl and



20 and Xem 405 nm Percent inhibition is calculated as follows: % I nhibition
is equal to the [Fluorescencepl usinhibitor - Fluorescencebackground] divided
by the [Fluorescencenanusi nhibitor - Fluorescencebackgroundl MW14 25
Reconbi nant  human. MMP 14 catal yti c donmain may be expr essegl#an_d urified as
descri bedVORBRIRAr A A et al, (2000), Protein ExpreBSsIoitth§i09?
Purification, 20, 152. The purified enzyne can be used to nonitor
inhibitors of activity as follows: MWB4 (10 ng/nl final concentration) is
i ncubated for 60 mnutes at roomtenperature with the synthetic substrate
Mca- Pro- Cha-d y-Nva-Hi s-Ala-Dpa-NH2 (10 M in assay buffer (0.1M "Tris-HCL"
30 (trade 0/8% (whotBa] 35 bade kD détaiganitni the pivbdNall 5 cot@etaGakd)dr 0. 020 nM
ZnCl and WD 2006/.004532 PCT/ SE2005/ 001092 31 0.05% (w v) "Brij 35" (trade
mar k) det eAb§@Ise Pl inqibiiges. SEy i sseletesmingd 0y measitring ikg flgprescaipeah pig 0 nm

i nhi bi tor i A i o TBRF N 4 e : Aex 320
run and )S?él%&égi%%‘t\o‘rs]%& P%ﬁ%?%?ﬁ% |bistp ?ingn is%@pgﬁ.ﬁ%&g@&g%ﬁﬁgﬁ% ﬂ%%

| nhi bi ti onpy gtk it O the . Flnblesy: encepi uaiviHah By 4 [Fluorescence,y;

Fl uor escegcel%gfkgrgpdﬁd?m ::3;{” dleg&bfﬁﬁ‘é fr "ﬁd(;r e?ge%%,em[nus 5 inhibrtor -

Fl uor escencebpack A protgcol for testing against other matrix

met al | osgrdﬁlégﬁésglgg&?%%fﬁﬂ?kg’" “KMNP9, using expressed and purified pro MWP is
described, for instance, by C. Graham Knight et al., (1992) FEBS Lett.,
296(3), 263-266. 10 MW19 Reconbi nant human MW19 catal ytic domain may be
expr essed Apeptpaed faritesting sgaiest ethiebaatrix etablppiaigingges inchyding MMBED@SiRE Pr ot ei n

Expressio AN { 0N, 0 AIhecourifi sed to
moni tor | PR aet bR UM i el aR ok by (0 RARLLR o2

concent r at({1892) HEBS InsttPR660, F63r26620 m nutes at 35 Cwith the synthetic
substrate Ma-Pro- Leu-Al a-Nva-Dpa-Ala-Arg-NH2 (5 M in assay buffer (0.1M
"Tris-MCl" (trade mark) buffer, pH 7.3 containing 0. 1M Nad, 20mM Cad 2,
0. 020 nM Zggkppnd 0. 05% (W v)

Recombinant human MMP19 catalytic domain may be expressed and purified as described
by Parkar A.A. ef al, (2000), Protein Expression and Purification, 20:152. The purified
enzyme can be used to monitor inhibitors of activity as follows: MMP19 (40 ng/ml final

15 concentration) is incubated for 120 minutes at 35 °C with the synthetic substrate Mca-Pro-
Leu-Ala-Nva-Dpa-Ala-Arg-NH> (5 pM) in assay buffer (0.1M “Tris-HCI” (trade mark)
buffer, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl and 0.05% (w/v)
“Brij 35” (trade mark) detergent) in the presence (5 concentrations) or absence of
inhibitors. Activity is determined by measuring the fluorescence at Aex 320 nm and Aem

20 405 nm. Percent inhibition is calculated as follows: % Inhibition is equal to the

[Fluorescencepys innibizor - Fluorescencepyckground] divided by the [Fluorescencey iy

inkibitor - Fluorescencebackground] .

Protein Binding

25
Plasma protein binding was determined by ultrafiltration in an automated 96 well format
assay. On each test occasion the plasma protein binding of a reference compound
(budesonide) was monitored in parallel.

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

30 concentration of 10 uM and equilibrated at room temperature for 10 minutes. 350 pL of



"Brij 35" (trade mark) detergent) in the presence (5 concentrations) or
absence of inhibitors. Activity is determ ned by neasuring the fluorescence
at Xex 320 DM and kern 20 405 nm Percent inhibition is calculated as
follows: % Inhibition is equal to the [Fluorescencepi i nhi_bi -

Fl uor esceWOMBYMREPbund] di vi ded by the [FIuorescenceniﬁﬁgéﬂWﬁﬁpﬁﬁgor-

Fl uorescencebackground] . Protein Binding 25 Plasma protein binding was
determned by ultrafiltration in an augBgnmated 96 well format assay. On each
test occasion the plasma protein binding of a reference conpound
(budesoni de) was nonitored in parallel. Test conpounds (10 mM di ssolved in
DVBO) wer ehapldath was tpdmfef®d toartulfrafildbticdpleeekirbdoatd6an Ooba dldoff] and

equi li brated. at roomtepperature for 10 mnutes. 350 L of WD 2006/ 004532
PCT/ SE2005YBiR0592 Theyltpfidraipnplals Wassentrifiest at 308G igr Ahminutssaf Faoitt at i on

plate. M ofa6am 86tk QHRBuEHi the colhbdipRloflno HhiBolldsTiileldbizglekion pl ate
was centriftuged at 3000G fof 70" mnutes at room tenperature. After

cent ri f ugatlason, watdrdtheambeundrfaction voks deteoninetrby LAEMSIMS ukieg oBtwirted  pl asna
wat er (the bound fraction s,detern ned .by, LC: M5/ usi.ng a 3-point 5

cal | br dt | GRS R sop Pl T e hEC R R Yo a AHEP B mal s ke

pl asma. The anal yses were performed using a gradi enf chronmatographi c system
with acetic .  acid/acetonitrile_as nobile phases. The detectian was done
using a t riisIaBalyses gresppATOrRad BSIng p sadiegt e arpatogypplyo PR WAPRAB0, from
Appl i ed Bi 1\ il : : f

Dot er i nat' ol e Tt b ey PEs e TP R HSn s aBh S AEE gk RisRBhle sty
phosphat e spedtfogreterpAPI3000 omABI48@Q, drom ApplicdBiodystefms] Withan eléteospragt conpound

(1 ng) Iomsln‘é{\aﬁla%hed into a2 nL gl ass vial with a screw cap and

Protocol for Determination of Solubility

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

15 follows:

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

0.1M phosphate buffer pH 7.4. (1.00 mL}) was added. The sample vial was then sonicated

for about 10 minutes and then placed on a shake board overnight at 20 °C. The contents of
20  the sample vial were then filtered through a Millipore Millex-LH 0.45 pm filter into a new

2 mL glass vial to give a clear solution. The clear solution (40 pL.) was transferred to a new

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

A standard calibration curve for each particular test compound was established using

25 solutions of known concentration. These solutions of known concentration were normally
chosen to have concentrations of ~10 pg/mL and ~50 ug/mL.. They were prepared by
dissolving a known weight of the compound in 99.5 % ethanol (500 pl.) and then
sonicating for one minute if necessary. If the compound was still not completely dissolved,
DMSO (500 pL) was added and the mixture sonicated for an additional one minute. The

30 resulting solution was then diluted to the appropriate volume with a mixture of
acetonitrile/100 mM ammonium acetate pH 5.5 20-50/80-50. If necessary, a further, more

dilute, standard solution was prepared by dilution.



O | M phosphate buffer pH 7.4. (1.00 nL) was added. The sanple vial was then
sonicated for about 10 m nutes and then placed on a shake board overni ght
at 20 C. The contents of 20 the sanple vial were then filtered through a
MIIipore | ex- 0.45 mfilter into anew 2 nL gla Lal_to give a

cl ear so|3??%ﬁ5 kg clear solution (40 L) was transfer?gaﬁkgmg&ﬂgal 2 m
glass vial and diluted with O | M phosphate buffer, pH 7.4 (960 L). A
standard calibration curve for each paB8icul ar test conpound was established
usi ng 25 solutions of known concentration. These sol utions of known
concentration were normally chosen to have concentrations of-10 gg/nL and
-50 pg/nL. They were prepared by dissolving a known wei ght of the conpound

in 99.5 %.et hanaol 00 L) and then ni cati for.an ! e ...f- pecessary.
1 the congeuatrte Syhs AR wfdRpS Aridft S REREPEE Gy Y Vhas " adane
and the nigeteutieh Sy taafldwiny padmaadiahd RablubNRy 6f theltet colfipua®in @Ml ting
solution was then diluted to the appropriate volune with a m xture of

acet oni t r ipbasphets belenywotieighy detemired: pH 5.5 20-50/80-50. If necessary, a
further, nore dilute, standard solution was prepared by dilution. WO

2006/ 004532 PCT/ SE2005/ 001092 33 Test conpound sol utions and standard

sol ut i ons K@ eqiipmemnal FBEWOIYPHBOC wit h UV- detection using the follow ng
par anet ers.. and..t.he solubjl.i the test caonpoupd.in 0. 1M phosphate
buf f er maéaﬁWB?eby detePﬁyﬁéﬁﬁﬁ%ﬁéﬁﬂﬁfgEUFﬁﬁgﬁﬁ:q%ﬁllOO/HPlOSO Col um: _-
Hy PURI TY Agbnafig edapebtdkdnRT125 X 3niin - Colum tenperature: RT Flowrate: 1
m./mn 10 Mobil e phase: A = acetonitrile B = 100 mM ammoni um acetate pH 5.5
| socratic Hewrde: AB 20- 5bf8dmB0 UV detector: 254 run (220-280 nm

10 Mobile phase: A = acetonitrile
B = 100 mM ammonium acetate pH 5.5
{socratic ratio: A/B 20-50/80-50
UV detector: 254 nm (220-280 nm)

Injection volume: 20 pL
15 Chromatographic data handling system: =~ ATLAS/Xchrome

Protocol for Determination of Log D

Log D values at pH 7.4 were determi‘ned using a shake flask method. An appropriate small

20 amount of the test compound was placed in a 2 mL glass vial with a screw cap at room
temperature and 600 pL of 1-octanol (saturated with 10 mM phosphate buffer pH 7.4) was
added. The vial was then sonicated for one minute so as to dissolve the compound
completely. Then 600 pL of 10 mM phosphate buffer pH 7.4 (saturated with 1-octanol)
was added and the vial was shaken for 4 minutes to mix the two phases. The two phases

25 were then separated by centrifugation of the sample at 1000g for 10 minutes at room
temperature. Finally, the separated aqueous and organic phases were analysed in duplicate

by HPLC using the following conditions:

Injector: Spark Holland, Endurance
Pump: HP1050
30 Detector: Kratos, Spectroflow 783
Column: YMC Pro C18, 5 um, 50x4mm, Part no. AS125050504QT

Column temperature: RT



I njection volume: 20 L 15 Chromat ographi ¢ data handling system
ATLAS/ Xchrone Protocol for Determnation of Lo D Log D values at pH 7.4
were determ ned using a shake flask nmethod. An appropriate small 20 anount

of the test conpound was placed in a 2 nmL glass vial wth a screw cap at
room teny&X¥PUPE33nd 600 L of 1-octanol (saturated w Ph"IPNYINBhosphat e

buffer pH 7.4) was added. The vial was then sonicated for one mnute so as
to di ssolve the conmpound conpletely. Fhen 600 L of 10 nmM phosphate buffer
pH 7.4 (saturated with 1-octanol) was added and the vial was shaken for 4
mnutes to mx the two phases. The two phases 25 were then separated by
centrifugaidwimei@f the sappligmpt 1000g for 10 m nutes at room tenperature.
Finally, the separated aqueous and organi c phases were anal ysed in duplicate
by HPLC usYlehjletmhases ol | owmpc8Adiei ons: I nj ector: Spark Holland, Endurance

Punp: HP 1050 30 Det ectog;érorg%p%ﬁm@%g trofl ow 783 Colum: YMC Pro C18, 5
gm 50x4mm Part no. AS12S 4 um tenperature: RT WO 2006/ 004532
PCT/ SE2005/ 001092 34 FCow 00and: animerhivmriacetdibbHl %5 phase: A = acetonitrile B

=25 mMMformc acird C = 100 anmoni.um actettate pH 5.5 s D= 0.05 %
anmoni Um acet ate G adi enP: 00D HACHEMB 5% C or A/D 5/95 5.00 nin A/B or

A C of ADGrd8RAO - 7.00 giooiwdh B ora/B/oeAdt oA 109049 7.02 mn A/B or A/C or
AD 595 5.00min”~ " A/Bor A/C or A/D T T100/0
7.00 min A/Bor A/Cor A/D 100/0
7.02 min A/Bor A/Cor A/D 5/95
10 UV detector: 254 nm
Injection volume: 50 pL of undiluted aqueous phase and 5 pL of 10 times
diluted (with methanol) organic phase
Injection cycle time: 11 min
Centrifuge: Hettich, Universal 30RF
15 Vortex: Scientific Industries, Vortex-2 genie
Chromatographic data handling system: ~ ATLAS/Xchrome

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

Calculation of log Dy 7.4 by equation:

[Analyte]org Areay, x Dilution factore
25 LogD = = i=log
[Analyte]aq Vinj (01g)

Area,q x Dilution factor,y x———

Vinj (aq)

30



to UV detector: 254 nmlInjection volune: 50 gL of undiluted aqueous phase
and 5 L of 10 tinmes diluted (wth nethanol) organic phase Injection cycle
time: 11 min Centrifuge: Hettich, Universal 30RF 15 Vortex: Scientific

I ndustries, Vortex-2 genie Chromatographic data handlj S

ATLAS/ XchVBRRSPREST ogD pH7. 4 val ue was automatically cﬂéﬂgsuﬁax%}ggmfzse
equation bel ow) by an Excel sheet after manual typing of conpound peak area
responses which were reported fromthe320 ATLAS chromat ographi c data
handling system Calculation of log DPH 7.4 by equation: [Analyte]org
Areao,g x Dilution factoro,g 25 Log D= =10g [Analyte)aq V;-j (orQ)
Areaaq x DOifeubiieming sbloshaesxdateifty a lep@pentaive W:=A0 6/ 2403 oMIF oBH200S/ 001092
35 The follow ng table ows data for e tive selection of the
conpounds %?SCPWBV‘:’I}&‘PB%%F“?W?& ?‘E’?’Poé.‘ﬁgs éﬁﬁﬁéﬁ’g@%z&comounds from WD

02/ 074767. Table 5 hMw12 hMW9 hMWP8 hMWP14 hMWP19 Sol ubility Protein
__Conmpound-.-...---. - -.-. ... ... ___ _.... pH7.4 binding - 1Cso (nM
Cso (nM 1Cso (nM 1Cso (uM 1C50 (nWeble) 1M (%free) Exanple 59 9 1,140
>10, 000, >10, 000 91 47

Solubility { Protein
hMMPI12 | WMMP9 | hMMPS | hMMP14 | hMMPI®

v Compound . o e b o o -pH T4 | .Dinding -
ICso (M) | ICs (M) | ICs {(nM) | ICs5 (nM) | ICs (nM)
©M) | (% free)

Example 5 9 9 1,140 >10,000 | >10,000 N 47
Example 3 6 5 547 >10,000 7,900 118 33
Example 1 6 5 2,530 >10,000 | >10,000 396 18

WO 02/074767, page 120

(58)-5-({[4-[(4-

chlorophenyl)ethynyl]-

3,6-dihydropyridin- 2 9 180 4,300 3,980 49 1.75

1(2H)-yl]sulfonyl}-

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

3 34 384 4,430 1,970 72 225




Example 3 6 5 547 >10,000 7,900 118 33 Example 1 6 5 2,530 >10, 000 >10, 000
396 18 WD 021074767, page 120 (5S)-5-({[4-[(4- chl orophenyl)ethynyl]-
3, 6- dibydropyridin- 2 9 180 4,300 3,980 49 1.75 1(211)-yl]sulfonyl)

met hyl )

(5S) - 5 et e

- §-

net i m dazol i di ne-2, 4-di one WO 02/0747
%04(’3(2[ 4-[(4- methyl phenyl ) et hynyl ] - %E’”S ?‘%%9"3‘?2. n-

1(211) -yl ]Jsulfonyl)- 3 34 384 4,430 1,970 72 2. 25 rret hyI )i m dazol i di ne
2, 4-di one WD 2006/ 004532 PCT/ SE2005/ 003092 36 CLAIMS 1. A conpound of
formula (1) or a pharnmaceutically acceptable salt thereof R\ NO RZ N0 O

O~

~

15

20

N

HO
CLAIMS

1. A compound of formuia (I) or a pharmaceutically acceptable salt thereof

wherein

R1 represents C1 to 2 alkyl, cyclopropyl, OCH3, SCHj or OCFj3; said alkyl or cyclopropyl

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

R2 represents C1 to 3 alkyl.

2. A compound according to claim 1, wherein R1 represents C1 to 2 alkyl or cyclopropyl;
said alkyl or cyclopropyl group being optionally further substituted by one or more fluoro

atoms.

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

further substituted by one or more fluoro atomns.

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

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



5 wherein Rl represents G to 2 al kyl, cyclopropyl, OCH3, SCH3 or OCF3;
sai d al kyl or cyclopropyl group being optionally further substituted by one
or nore fluoro atons; and 10 R2 represents C to 3 alkyl. 2. A conpound
according to claim1, wherein Rl represents C to 2 alk c| opropyl ;

sai d aIkyWOGWm@QGPbpropyl group being optionally furtH 5?3%%5? Yt ed by one
or nore fluoro is atons. 3. A conpound according to claim2, wherein R
represents C to 2 alkyl optionally fgrther substituted by one or nore
fluoro atons. 20 4. A conpound according to Claim3, wherein R represents
CF3. 5. A compound according to Claim2, wherein R represents cycl opropyl.
WO 2006/ 004532 PCT/ SE2005/ 001092 37 6. A conpound according to any one of
claime 1 to 5 wherein R2 represents nmethyl or ethyl. 5 7. A conpound

according 4o t ccordi ng
ao00r 4 19 0 E1 iy SRR D 7 BT BRBL i € craoipaLA &
(5S) - 5- ({ [t ( 2- cycl opropyl pyri m di n-5-yl)ethynyl ] -3, 6-di hydropyri di n-

(2H)- yl]sulfonyl}nethyl)-5-methylimdazolidine-2,4-dione; to

(5S) - 5- net hyl - 5- ({[4 {[2 (nethylthio)pyrirnidin 5-yl]ethynyl }-3, 6-di hydr opyr

I(gIS)n |5( rzrl;h‘lyly“jl éor;&! 8% %)n&?g ﬁ‘);#aﬁn gvﬁlgeltn!ﬁgﬁﬁ 5 rr?sr?‘lnglngqﬁylyl ] et hynyl }
-3, 6-di hydropyridin- 1(2H)-yl]sul fonyl}nmethyl)im dazoli di ne-2, 4-di one;
E 2 _S% E g: gt%z:% g?lf‘i‘%“ﬁd accgrdlrl% go cﬁayhﬁyﬁ ivhwh és sglecteg from thc | 1 oup chistmf of
yl ] sul f ony58)- 542y iyel ogreopylpydimeéin; jd)edlymlylk}—?a 6~ d1hydropyr1dm-1(2H)
(59)-5-({ [ﬁ]sLl(fony?}t héﬂlﬁyrj-me Jflprxigé%i mg—}iy t¥10]]le 3, 6-di hydropyri din-1(2H)-
10 (55)-5-methyl-5-({[4- {[2-(methylthio)pyrimidin-5-yl]ethyny!}-3,6-dihydropyridin-1(2H)-
yl]sulfonyl} methyl)imidazolidine-2,4-dione;
(55)-5-methyl-5-({[4- {[2-(triflvoromethyD)pyrimidin-5-yl]ethynyl} -3,6-dihydropyridin-
1(2H)-yl]sulfonyl} methyl)imidazolidine-2,4-dione;
(58)-5-methyl-5-({[4-[(2-methylpyrimidin-5-yl)ethynyl]-3,6-dihydropyridin-1 (2 H)-
15 yllsulfonyl}methyl)imidazolidine-2,4-dione;
(58)-3-({[4-[(2-ethylpyrimidin-5-yl)ethynyl]-3,6-dihydropyridin-1(2H)-
yl]sulfonyl} methyl)-5-methylimidazolidine-2,4-dione;
(58)-5-({[4-[(2-methoxypyrimidin-5-yl)ethynyl]-3,6-dihydropyridin- 1 (2H)-
yl]sulfonyl}methyl)-5-methylimidazolidine-2,4-dione;

20 and pharmaceutically acceptable salts thereof.

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

25



yl ] sul fonyl} nethyl)-5-nethylimdazolidine-2, 4-di one;

(59)-5-({[4-[(2-met hoxypyrim di n-5-yl)ethynyl]-3, 6-di hydropyri di n-1(2H) -

yl ] sul fonyl } met hyl ) - 5- met hyl i mi dazol i di ne-2, 4-di one; 20 and pharmaceutically

accept abl e sal hereof. 9. A process for the preparajd < npound of

formul a (WP 2§0§}0§4§%% ned in claiml or a pharmaceuti cala[{dyﬁ}(%@{é’g@gg{)e salt

t hereof which conprises: a) reaction of a conpound of forrmula (11) 25 0 R2

~t SNH 00 NHO (Il) W 2006/ 0045328PCT/ SE2005/ 001092 38 wherein R2 is

as defined in forrmula (1) and L represents a |eaving group, with a conpound

of formula (I111) _(or a salt thereof) RN/ iNIl N (Ill) NH wherein RL is as

gefi ned i nyfesinmlas 4d defined infbrrv@a ¢ bﬁlbfepﬁts@ﬁmﬁuﬁiﬂg@fouﬁn%ﬁyba (XY 20 OR
compound of formula (IIT) (or a sait thereof)

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

b) reaction of a compound of formula (X)

10 wherein R2 is as defined in formula (I}, R3 is H or a suitable protecting group and X is a

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

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

¢) reaction of a compound of formula (XI)



N~ HO (X) io wherein R2 is as defined in formula (1), R3is Hor a
suitable protecting group and Xis a |eaving group such as halide or
triflate; with an acetylenic conpound of forrmula (IX) R /NY N I/ [Si
(I'X) 1s wherein RlL is as defined in formula (1); or c) reacti of a
conpound WP 2080fFH (X1 ) WO 2006/ 004532 PCT/ SE2005/ 001‘)67&2&2%"@}“91&? 00 00

"W Fi RO (XI) wherein Rrepresents Hor trinethylsilyl, RZ is as defined
in formula (1) and R3 represents H or3a suitable protecting group; with an
aryl halide or triflate of formula (VI) R\ //N ,zNN X 5 (V)

> O
\\/? i 3
N N
g | H‘Q
z 0

(X

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

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

5 (V1)

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

and optionally thereafter forming a pharmaceutically acceptable sait thereof.

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

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

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

diluent or carrier.

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

20 inany one of claims 1 to 8 for use in therapy.



wherein RI is as defined in fornmula (1) and X represents halide or triflate;
and optionally thereafter formng a pharnaceutically acceptable salt

thereof. 10 10. A pharmaceutical conposition conprising a conmpound of
formula (1) or a pharmaceutically acceptable salt thereof as clainmed in any
one of clainms | to 8 in association with a pharnmaceutically acceptable
adjuvant, diluent or carrier. 11. A process for the preparation of a

phar maceut WMeA¥#3Idsi tion as clained in claim10 1s REF/EROMSEHHY ses mi xi ng
a conmpound of forrmula (1) or a pharmaceutically acceptable salt thereof as
defined in any one of clains 1 to 8 witdy a pharnmaceutically acceptable
adjuvant, diluent or carrier. 12. A conpound of formula (1) or a
pharmaceutically acceptable salt thereof as claimed 20 in any one of clains
1 to 8 for use in therapy. WO 2006/ 1104532 PCT/ SE200S/ 001092 40 13. Use of
a conmpound of forrmula (1) or a pharmaceutically acceptable salt thereof as
claimed in gny.one.of clains.lto.8.1n the manufacture aof a di canent for
use in the fijt’ré’Pé?f ﬁg%?onaqou%o%%)gwlagbpw %59%“@?@5%%131%%% B accor di ng
to clai m 13aide@mQink} ohé 6F QAlfk 1 46 B in'tBe Alah¥aHSre OF £ ARdiGarhéint AsyubéRtey chronic

obstructive pul nonary disease. i
treatment of an obstructive airways disease.

14. Useaccording to claim 13, wherein the obstructive airways-disease is-asthma-or

chronic obstructive pulmonary disease.



