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Pl PERI DI NE COVPOUNDS AND USES THEREOF The present

invention relates to conmpounds which denonstrate
wa@pdoshsxb@ri al activity, processes for their PCT/GB2008/050433

preparation, pharmaceutical conpositions containing

them as the active ingredient, to their use as

nmedi canents and to their use in the manufacture of

medi canents for use in the treatnment of bacteri al

i nfections in warm bl ooded ani mal s such as humans. In
NEVIaoOMeDamNDRe2 i nvention rel ates to conmpounds usef ul

for the treatnent of bacterial infections in

war m bl ooded ani mal s such as humans, nore particularly
ThcpﬁﬁﬂéimgmﬁomNﬂﬁ@y@r@@dpmmﬁ@§n¢ﬁmmh@fﬂﬁa@ﬁaamwmwﬁawlHwﬂWD

s.for use int bact eri al

2- (TR RE s s e Do AR R e (o F B ERs Rmptips them
andﬂkﬁﬁ@@h“ﬁa@b m crobi ol ogi cal community continues to

express serious concern that the evol ution of

antibiotic resistance could result in strains against

i e I t. I I
In 1}1‘1‘% £§%L§%I{F({}’le&{d=rl¥g Asﬁ l’lg,blg{% tdél IS‘&{J{% b ogg%fkﬁlﬁs%ﬁ 0B ina
foral iasehiéh Rda@be etbrtvbﬁlrenﬂsf Aandpeaisdndi pt@ce@ied@f Hlﬂhfﬂ@f@ﬁipbbt@nce not
pat hogens. Amtlblotlc conmpounds w th effectlve

Orﬂa fqmﬁwp L NS HlAMR g H9BENYFRRY idgleananiaréyirg Rrgeess, but
als® %HP&@ %1311'? BFwQ@z' lﬁ*sﬂﬂaée}%&n@ %ﬁgﬁ@m@éoﬂ;@éhﬂgceﬁu% ¥ hulations

spectrum of activity e conpounds the present
compneng iheracavecanggaunded as effecti ve agai nst both

Gram positive and certain G am negative pathogens.

G am posi tive pathogens, for exanple Staphylococci,
FuftidreQROfahufaSuF M REIAREE cARfbsiiRNaktiBlpbAantahA a reliable,

partlcularly i mportant because of the devel opnent  of
repr@hncglﬂ@md emstanigaspid emcenteatip profde pf ilmglis proyided éeliowing

amnnuﬁn& kcultf%g eradi cate fromthe hospita
enviro onceé established. Exanples of such strains
are neth|C|II|n resi stant staphyl ococcus aureus

methicillin resistant co%gulase negative

( 13
Ch@lﬁl&@hwlahtyc selid-pmtenapilitp e cphalf ler esthsagiiye ingredients are also
P
A PEPLARERSUSLISVIRY SRR, P LRl . should
ca;mbfe&rftblemg eéfet:nvmlmtbmdfaym appeatistdaperafdslofiimer @tibout e@hibiting a

uch resistant Sltl e pathogens_is vancomycin.
siggiGerRpengt ifdiop Sgﬁeégls afjghdisriery C%%%%e ACHVEFORiRORent, e-g. its
chfREAIQU LA deh iy, t,g&)geaﬁ,w@ MERBRBIRYI City.
Fur t her nor e, importantly, antibacteri al
resi stance to vancony0|n and ot her glycopeptides is

al so ap This resi.stance.i s incteasing at :
A PRSI B sty o S B B B Sk Ryl R matrials are
typedal 19 @hdr¥ QiftiBult RenantRANIRA forﬁﬁna@ , PRARASTOr MR 1RFE ROIBINSy, and
Thefe is al so now i ncreasing resi stance appeari ng
arcrodigadelsnddgdsimeors yastalds. b- | act ams, qui nol ones and
macrol i des used for the treatnment of upper respiratory
tract infections, also caused by certain G am negative
Thsd, firgihksndna¢dcudt Bfcdhimdicialigndatte amtipharmaceutically acceptable drug
Nlcatarrhalls Consequently, in order.  tg overcone the
COPpRSEANs oif lwapégtpmeyaerﬁﬁmosalal?gwrnsgwé@ Histdreg @a%@ﬁ@nﬂaﬂy
oi ng need to devel op new anti biotics,
CmégggﬁgﬁﬁarpbqgﬁgSe with either a novel mechani sm of
action and/ or containing nem1pharnacophoric gr oups.

oxyr i. bonuc cid yrase i.s er of .the
MR ERARPD) G st SUBIEEaE o Gong oRreg byt in
polg%%%ﬁh@l@ér 1@&1&%&:2{69@ NINGY. INIPG & bt hERBEmS lé)%hve}se prétein family of
001. Ann. Rev. Biochem  70: 369-413). Type |
t opoi sonerases use the free energy fron1aden03|ne
tri phosphate (ATP) hydrolysis to alter the topol ogy of
DNA by introduci ng transi ent doubl e-stranded breaks in
the DNA, catal yzing strand passage through the break
and reseallng the DNA DNA gyrase |s an essentlal and
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Anot her conserved and essential type Il topoi sonerase
in bacteria, called topoisonerase |V, is primarily

wo eapoassizbl e for separating the |inked cl osed BCT/GBR@S/050433
bacterial chronosones produced in replication. This
enzyne is closely related to DNA gyrase and has a
simlar tetranmeric structure forned from subunits
honol ogous to Gyr A and to Gyr B. The overall sequence

mag‘ﬁilszp i)% o@cg&ac St??ta oggglg?%geolgfglgﬁhﬁﬁ&g%lﬁ é{rhgrdlﬁ' peroxidase,

salﬁ/amppmmdSasbhlattopabgﬁhseb arkeplaadintly penthdse! apaitsaseiasesure
have the potenti al i nhi two t r ets in cells,

enZyRyg 1§ CdHRE Oiﬁéenﬁlaﬂ&} gélalfxmolﬁ@ ¢ conig{ps g ga@lqngly bound

herlf& it éﬂﬂblﬂs‘ﬂﬂﬂl@ﬁﬂ @ﬁec%ﬁf %1%@8&1% fe@%mfﬂl@ﬁi“%é chafhctetR8C green
Trends M crobiol. 5. 102-109). gyrase Is a

colpml df-NMBO; Gmamgetdrt@@dismmidnbribgﬁchmﬁhgtl@ twp helvasl by PChaelds
ui nol ones ,and tth% ui nol on

the T ST PORSERRS NG By eup Gt P Rier 5a Eet raris i from

thok&Bf Mk inthdi@ni e, Ame %K@g@ﬁe addd hiy @léBEPperdide Yo bMdRE chldfide to
enzyne and trap the Gyr A subunit coval ently conpl exed

hypgich r@N/&C(dDQﬂilqrélahd@s angd pacudohddivigs (likegbipcy mate) aisi adso
377-392). Menbers of this class

ph% dgﬁfdggd¥%%¥g gda 'so inhibit topoi sonerase |V and as
aresult, the primary target of these conpounds varies
anong speci es.. Al'though the quinol ones are successf ul

PMEt 4% QEP?EFlPLHP%lmHO@éF%q foh e@nbegwerlaﬁeé%orﬁy h@%@&?hlwt% MPO,

Wl%%llt-@écglﬁfen{e%cﬂ%fﬁ@ﬁ @t%ﬁ Rfﬁ@é a?t:?ﬂgﬁ c\ﬁl 'bﬁ %%ocytosw to
econm ng an 1 ncreasing problemin seve i sns,

eng'uhﬁ:thicdémgarﬁismsalim@qmran dhest mqnmmotesmnmdqﬂmgmms which fuse

1% 2002, The Laqcetl fectious ses 2:
W1 géargl%é)conqaﬁu%wg OBW 0X | ag& sgscgﬁeéancé]agolysosomes
the@n@ﬁﬁatl&é&lf\/ﬁ? of ﬂl‘é'ﬁl}é%(ﬁe?oﬁ&éi@ 16§ %@ 'foﬁrﬁtﬁbh' dF B¥hochlorous acid,
arthropathy that prevents their use in children
a p()t]gn‘p@kzyencglal mmlanmdBHkmchl(m)ustamd 1;5 9)@91121@ imitselfnfirgbteacts most
352+ er nor oten

avi r‘?ﬁ ﬂbﬁ%‘k‘? ard %‘1"‘%}%@% 58&? & %‘&“VB‘;}S Es‘in%ﬂe H&%Pfdé}ﬁm%}f‘esf fiad
ch@@tég abmalic aMa® REBNMELIPHARS afk ThQ¢iphhidtyEe 0El8), Whidr like

i nol ones. There are several known natural product

" ptsi aepitde of pipRACYj9Tiag Bli¢rpenzaisRpYlacraphagesnaan gopgrate

o 4 A R I 4R At

perogideBtin flSo 8¢ eclematditoathe puRidle ©f shel &b athedt the eaction with chloride
Streptomyces spp., exanples of which are novobi ocin,
carciggreBintEE o %Eaceebu%? mycin Al . Al though these
conpounds are potent inhibitors of DNA gyrase, their
therapeutic utility is limted due to toxicity in
Liré:ag(aoﬁltnyéspanxidmmntipiem)t dimaise)]nasiheelﬁmpﬁqa&agan ingwological
bact er j th A. 1997, Trends
s b neaon R AR Ions; BTG e R ddrhgimer's
dlséeﬁ@tPe&Eﬂhgﬁi §difs&?se A BraddQUIAL dsDtHdd e ENEhAbRI @bdadings .,
are isolated from Streptonycesfilipensis
cor(dvmnadlé(b @sthia, clapnig lobgiggsiye pulmonartyi dikease, cydtic (FRo8s) .
Lte potent.

R e A R R P AT

gloattihlNi dampalayd Agahiasdid aARE: € UDAE talckAhasdMees suggested to be
(Nakada, N, 1993, Antim crob. Agents Chenother. 37:

assogsEd pgiuhich SRR kaelsc i nhibitors that target the B
subunit of DNA gyrase and topoi soneraselV are known in
the art. For exanple, coumarin-containing conpounds
are described in patent application nunber WO
99/ 35155, 5, 6-bicyclic heteroaromati c conpounds are
descri bed in patent application WO 02/060879, and
pyrazol e conpounds are described in patent application
WO 01/52845 (US 6, 608,087). AstraZeneca has al so
publ i shed certain applications describing
antl-bacterlal conmpounds: W0O2005/ 026149,

N e B S —— NALNY NN ST INOYN™Tr A NALNY NN ST INON™Tr A
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Ring Ais carbocyclyl or heterocyclyl; wherein if said

het erocycl yl contains an -NHmiety that nitrogen may
wheoospsidsomal | y substituted by a group sel ect edpd¢T/OBRIRE/050433

and wherein if said heterocyclyl contains an -N=

moi ety that nitrogen may foryna quaternary conpound

wth a methyl group; R5 is a substituent on carbon and

is selected fron1ha|o, nitro, cyano, hydroxy, am no,

noy mer capt o, sul phanoyl, sulfo,

Aﬁ¥@¥%§ﬁ¥%m&2&§? hydroxy|n1nonethyl
MPIYpbyitiveooeyik aranamaaely pyekeatzin mlm:afdnd}moh and in tissue undergoing

in oy oy O S RCRERYIPO S I erortemes ARy croelia has ben
docgn?énl&%rlﬁxllle CN‘S d(lf?n%ﬂ%kté@él nam %c%:e\ros_w aigraRM et al. Journal of

. 4al kyl )carb
Ne@mnmanmly)gy 199, U&(l—ﬂ)ﬂ?kd)@@) Eakblam)y Id1sease (Cho1 D-K. etal. J.

Ne%gs% %ooj%a E@; g 8#&% ?@) aﬁ&%&wér sr@g“a' tebn PY" §'a¥Yournal of

Ne@ocﬂ&hﬂéfﬂf Soh 2908 RT2- BB)ﬂt'@s/%eb&d&hat some aspects of a chronic
TV- (G -4a|ky|§su|phanny , G _4al kyl ) 2sul phanoyl ,
onggm&m[ﬂymgrmtlph gwltawm gyerwhelming destructlon where agents from MPO

I ul n1nocarbony|
rea%)zn(s% yIF rﬁf/%rroim nocar bonyl , TV, TV- (G - 4al kyl)

2hydra2|nocarbonyl car bocycl yl - - or heterocyclyl -
8-; wherein R5 may be optlonalkg substltuted on carbon
Thegnzyine i Felpased brd-cxipee gy s pvelras dap phpealesosenyes ipthe

I
T T e
prenequssﬂ@ Jforlthe P@nctB/ityR9 thepreehectfaryydfagemphaixale, gtérteramed by

ﬁéw‘ﬁ%/ﬂ an%)é)zls’uhgqrgp(lgﬁ)ﬁpperr@gﬁéﬁ}swﬁ%&?)%n?ﬁe bxidized & zyme is
capgylt'eggélsé'@}bi_ﬁ%ﬂo)r&@f RAeRY subgrateﬁé'i} %Hl_'(f_l?/%@))?@e Yéﬂ%s@ 'r&o@m'z@d From

G - 4al kyl ') sul phanoyl
thistghgifrarthy btron@ nmaﬂaliyhlscumqlﬂm@ ﬂyymmuscmrdn(é@@ﬂ) y lls fierred. HOCI

d- et
oxgipery Bt S Gt s mhe s SNE Sk e PR R u i Rl
(PoskinyaV dWhat ®baeYCE Yire€ RAdi@AINTSioRIZy ahM didifd yomhm)(s) 572-9). 1t

ni trogen may be optionally substltuted b gr oup
alsg &prawtchlpramings Rith amipg gropps, GoBnig proteips g other biomolecules

(PEHPRP TGS iy REGE RIS A YR e ST R Kz 1
chlbgatyd pheb@l@ ko yssatch OHyden ﬂ]iee‘rzﬂyMa&nEkee Rad1cal B1010gy and
phenyl sul phonyl : wherei nR6, R10 and R14 nay be .
quﬁd@pb‘?r%egmf 998t li0s And yRsatiiped benstsdp ligids ééﬁ’ﬁffrgbﬁt 3. J. Biol.
Ch&ho¥Mv 1S Zﬁ??)ﬁ ngif?m )Ro%?&es iron ijnterg@R né{,q{_l%ba'ﬁ%?fl\%%foumal of

I ndepen ect’éd froma direct , ,
B1cﬂ6gleal ChepDtey, 199 RARILK Gy 731-354) @N(:Rssﬂﬂ])(s protSaOFupX, Mueller
or, - S n R15 , R16 , R17,
1@%@ #géEﬁ?%wpﬂégﬁéﬁ% %ﬁﬁ§]§§?é§ kd from hydrogen
or and Is 0-2; R13 and R20 are independently
selected fron1ha|o nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, am no, carboxy,
car banmoyl , nercapto, sul phanoyl, nethyl, ethyl,
et henyl, ethynyl, nethoxy, ethoxy,
2-trinethylsilylethoxy, acetyl, acetoxy, nethylam no,
et hyl am no, di net hyl am no, diethyl am no,
7V- met hyl - 7V- et hyl am no, acetyl am no,
7V- met hyl car banoyl , 7V-et hyl car banoyl ,
V, L/ - di et hyl car banoyl ,
7V, 7V-di et hyl car banoyl , 7V- met hyl - 7V- et hyl car banoyl , net
hyl t hi o, ethylthio, nethylsul phinyl, ethylsul phinyl,
mesyl, ethyl sul phonyl, nethoxycarbonyl,
et hoxycar bonyl, 7V-net hyl sul phanoyl
7V- et hyl sul phanoyl ,
7V, A - di et hyl sul phanmoyl , 7V, 7V-di et hyl sul phanoyl or
7V-nethy| 7V-ethy|su|phanDyI or a pharnaceutlcally

T o N R o o I
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formula (la): (la) wherein: RL is chloro or cyano; R2

i s hydrogen, chloro, cyano or nethyl; R3 is fiuoro,
waoredossib2420met hoxy, et hoxy, propoxy, allyl oxy aneCT/GB2008/050433

benzyl oxy; R4 is hydrogen or Cl-4alkyl; Ring Ais

carbocyclyl or heterocyclyl;swherein if said

het erocycl yl contains an -NHmiety that nitrogen may

be optionally substituted by a group selected from R6;
Pro%bqytwgar ﬁzld@s h£ tlg‘%ht% blaﬁ{ fa'd %ﬁX&tlilYIJatl&Pf?ltr(ﬁiﬁﬂS[h@ﬁBBl\fs well as the

nolety t en may forma quatermary co
des\Mut:th]oraomBByﬂnygmroMm ovd &lla (@udmt MIy @ﬁdeﬁz{kkeaGbmnrml of

i s.sel ected a nitro, ano ydr oxy, arm no,
Neproimgyeol Og.‘é#%%?ﬂ( Ehérléaaﬁoag Vot ﬁw&%@;wre Ry, Neuroscience
20610 r2(“?15’ OZUE £ dotivhy s %hﬂx%&@i(ﬁ)\f&emases (MMPs) can be

roxyf or mam do, hydrazi nocarbonyl
dmwdhmmugh ﬂlemcdoy bof upsticam(pnytdasex yi atasoddests wdll, as through

oxigiiqres il BRS¢ T BN e 0P oao-87: Guz
et dl dadre lzb@ri@amh% 1N8€-5071. Thay ddlakida 2h P BEBYthor ah‘htf& lation or

4al koxy) car banoy N -(C -4alkyl)ureido, NN
HOQlanq@qlt}eQ axighigien. quﬂ( CRctiong|cky by a Rpifseijuence of MPO act1V1ty Several

repgﬁgkﬁ g%g%aq% o}/e folr 9}1 ﬂasl 1?1%%%( %Ea(né\mﬁ/ff-b th S‘arhgulgr

1nﬂueﬂ(ahé< yédl) Rlﬁukd@ﬂﬁﬁi@y\}ell a@t@ﬁiekﬁ&h&gb DBIBB)Hr@’HKHG@n and demyelination),
4al kyl sul phonyl am nocar bo My
botih i Y5 g B s rRies seroN ne Vi eNaL e@m) Jeigppyrtance of these
A J198 r
3R IORaBARH, o SOBRLTIN SBL BT SBRIEL M B
prebgnconé pmtemlmv&%aermddntvﬂit&inﬁll\ms bfais assie hed €S6cygippttive data has

ntains an -N hat nitro may
al%ﬁ?@%ﬂﬁf%@ﬂ?&nﬁéﬁ SVidft BiSS “Lorisal éowflm%ﬂﬁlmoteases
imPlidafedQe ﬁgchc?pateQE i VIlggpa'tlfol§g%J SPBﬁgsﬂlé Blﬁrﬁﬁl:(goglehlta{pﬁroaches
cyano, hydroxy, am no, carboxy, ‘carbanoyl,
sulphanoyl C2- 4al kenyl , C2-4al kynyl
N (G -4a ) am no N: (G5 4al kyl ) 2am no .
R A b Sk B M SR T andypic procucts
ger@ratédib% M&tﬁ(a@ﬁ p@agﬁtﬁfe@(nasﬁniaﬁn 1. § Yedsol Nrelifosurg Psychiatry 2003;
dal k %sul 4al kyl ) 2sul phanoyl ,
74(@) -Pat Ry lsfmt@ﬁ@lriwamth% infhypnpestle pipteagesang reastive oxygen and
I [ N
n1tlls'(}§%1§ n?%%g% eg%érrl %?{fﬂg%&ﬁﬂ rvﬂﬁ%bp%k@gthag)gﬁ cé\%abﬂny of both
activiatis@pebtdasésaldireytl asl wel bant tatongh divinhiMhitiondy @tfiuchéiag protease
ni.trogen may be optjonally substituted by a group
inhghifogy ad gFlFeéﬁf%lr&athVRéPecF@O and R14 are independently
sel ected from carbanmoyl, N (C . 4al kyl)carbanoyl, N
N(C . 4a|ky|)carbanoy|, benzyl , benzyloxycarbonyl,
Chhenz obsiruatick phimoydrs disghonylQPMherei n R6, R10 and R14

e G Rl i BB e TR R o
lmﬁtﬁﬂ&Pﬁlﬁgﬁ %t M@%@&&@fé TROM Fovil hﬁﬁt"éﬁo@%ﬂﬂualty%oﬂb})%%sswe and

0O -, ON
assos@zm(vmhml) abnomlal Nqﬂanlm@@zﬁesmme pEihe [WRIs 1o nRiiGus pamdes or

oo 0 R b RO A RS ARy

mosiilie¢ biePmbreimy hatte, UkliddrRate CHANG prd)ydlédmoitank fifth in 2020 as a
trifluoromethoxy, trifluorometh Ip am no, carboxy

wogldpisteriyyden Qfé‘ﬁ?éi?t b1 the ks fgrsgvalense oh FOPDotsHyl % 1 i fnen and 1.4%
i )/ A
in \gg){ﬁr&l@ é ltsgéfr[g ran oé(ﬂ}}@%%gxé?{/o ﬁ‘%’lg é Ver‘y sever%yvi/lth the cost of
trestriayd m’mgmpuﬂy aemhyh‘mmtylmcrm@t hyl ami no,

7V- met hyl - 7V- et hyl am no, acetyl am no,

7V- met hyl car banoyl , 7V-et hyl car banoyl ,

V, L/ - di et hyl car banoyl ,

7V, 7V-di et hyl car banoyl , 7V- met hyl - 7V- et hyl car banoyl , net

hyl t hi o, ethylthio, nethylsul phinyl, ethylsul phinyl,

mesyl, ethyl sul phonyl, nethoxycarbonyl,
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7V- et hyl sul phanmoyl , 7V-et hyl sul phanoyl ,
7V, A - di net hyl sul phanoyl , 7V, 7V- di et hyl sul phanoyl or
wO Ybosasdago - 7V- et hyl sul phanoyl ; or a phar naceut PCEIGBY008/050433
acceptable salt thereof. In this specification the
termal kyl includes both straight and branched chain
al kyl groups. For exanple, "Cl-4alkyl" includes
nmet hyl , ethyl, propyl, isopropyl and -butyl. However
references to individual alkyl groups such as propyl
are specific for the straight chain version only. An
Leariab OO OsinGpuvandndddhA Bppd mash greatot imeCOBPPpatics tianmdrmal, non-
ere opti naI supstituents are chosen from gne o
Smi\%ﬁ%‘iﬂ% C@%qﬁ) Gatings VoW Bamis deh SO UHEETIE G Med [997; 155:449-
4sHGLLAL AL Q1 EEIRUGS | 30089 B8DIIRURIPO BEICNCE RATRR ofeL ATy
one of the specified groups or the substituents being
dumtga@@nerbatmnstqﬁmecrhsam @iginitthet slpBoiniédedng&oRlpsmadatherapy

200fh SRR B ranbn S B a1yt AR St S 4o, 2000,
ThetREBf PFPOITKBIyab bk @@t ipétaat AR xaSerbAIR B TUOHD (Sharon S.D. et
ni trogen, sul phur or oxygen, which may, unless

al6@héRﬁﬂB@CEb@@?ﬂﬁ@H2OQb1@ér%ﬁh3%® nitrogen |inked,
wherein a -CH - group can optionally be repl aced by a
-C(O- and a ring sul phur atomnmay be optionally

In guditthrstedhd dbsfrﬁétmet dapac&yQ?)flMB(DSI)ere isn armgatipeel litk with@ascular
invention a "hetero S a saturated, partially

disgase (BalfeuS ait aly ﬁ?grézplilﬂatl 8503 h&l%déﬁ}‘&ﬁb OysistiespiMF@i ng 5
polﬁfno@plﬁlﬁﬁ{'ﬁe %%w\’éﬁte‘aﬂmﬁ{ a k&R ﬁykeoﬁﬁ&{'gl nffrgﬂloc%? ﬁ/\n

I trogen, phur "or ‘oxygen, it may, ess ot he
dissgse €Nfkipeds; B et at aﬁtlh (HBarIrJ 2001 y Bged3b)i atkbpia,ﬂeats WaHPhighy Sﬂum levels

ti.onal | | aced b and.a ri
of M@"bp € InGreRse Bé A §Y161£ﬁ% #%Cfﬁ&.f MEQgn vascular
dlS§dS@ )fﬂagfee%tenhrﬂo @dPlD' thee th%?@%(‘stroﬁé e'tflti@nderiﬂaﬁ @ltié @nm%nary vasculature
het erocyclyl™ is 'an unsaturated, carbon-I
is anored thecdarleest $iteg o€ m’vphaemengmﬁh@mn&eas dumg. <S1tr11whg clranges in the

atom | phur or. .
intg e PR e e afrE S heab Dbt REREsngH a B yebiionship with
smolkig eH@l@y@Alele%am@pDabotbﬁ@M Ol P&t REY ResPRIs! 1@)‘80 122 273-8).

pyranyl, pyrro razonI I sot hiazol yl, indo
Th@mhmlyglcaltfhméwof 1\5 Q issnoetip®Rahynnate hshdefanes ﬁils role,

hO\Q%\%? rlgﬁbtﬂéfltfcalt a[ynqgs? és]%k 4 VP(ﬁggﬂc%nt gbtnéﬁlts he*ve relatively benign

syridptdmdi |(Ba¢a>p1\/plé rdt dl mdn Int Ieﬁed ah)j;air @fpwamyoll Y huilg, cﬂlaqumll H.R.
dazi nyl, i soxazol

pedsir ﬁ%f?ﬁ;)?lﬁ;}f%&ly?@ %:%9;9@4? de ﬁ@nmw é@a%wrf@%ﬁ%rable evidence that
elegatQ(fY ) |JOREn g@gﬁﬁh@ﬁ HBRE to ﬁiérd1$agbe\85 | cﬁﬁgsms. A

qU|n I ne-/V-o er exanpl es and suitab
seleiva@shiifortfi M R@ Mmu'lm‘fhbmfcnre ye leypectealrte allmlaitai)otlyﬂhc: acute and

B e T N A b ——

pyrazinyl, pyrimdinyl and thiazolyl.A" carbocyclyl
is a sapurated, partially saturated or unsaturated,
Atheorssleppsihi cycl i c carbon ring that contains 3-12 atons;

Anvi@?g)mmb;g% ﬁ%H BISI gatfcegh %E%r(gg{/!%r'%g? Lul)élgn gn(ﬁ%rp th%fyﬁ&lerga%ilﬁy of

exiklinpatR@sAd ol O sond ancﬁthafeeyae@éasa thd GICH i aeuteirigbcardial
contalnln%79 or 10 atons. Suitable val ues for

infargprh ya§tably anginp ef sHkecyis) lsprespyTheniy/eperutiqn injury during acute
corg)n@?%%%(%;ﬁg %@{l{ }é%ch e%gﬁ%%?waﬁcleu%@rréxg%tg WEI%F Mhes of data support a
rolt &irMAP Oty htherosclarvgis. BIPAlis@xpicaadniy the shopldeit iegiohaand necrotic

exanpl e of "carbocyclyl" is phenyl. An exanple is

acet oxy. Exanpl es are nethoxycarbonyl, ethoxycarbonyl,

n- and -butoxycarbonyl. Exanples of are

nmet hoxycar bonyl am no, et hoxycarbonyl am no, n- and

- but oxycar bonyl am no. are mnet hoxy, ethoxy and propoxy.

Exanples are fornan1do acetan1do and proplonylan1no

p— - ~ 2 ~
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' -(C 1-4al kyl) 2sul phanoyl" are

W (di net hyl ) sul phanoyl and
wOYbogmedaby | ) W (et hyl ) sul phanmoyl . Exanpl es of ' #é¢1/GB2008/050433

- 4al kyl ) car banmoyl " are net hyl am nocar bonyl and

et hyl am nocar bonyl . are di mg hyl am nocarbonyl and

nethylethylaninocarbonyl. Exanpl es of

"W (G -4al koxy) carbanoyl " are met hoxyam nocar bonyl and
cor{e@? %ﬁrﬁ_&ﬁg‘%@gg grg)gi? kgea%%slan@é@tml e%%yrﬁe hasBdefisortad ¥y autopsy
spdcimemtdﬁhhl\ﬂ{lﬂﬁisfmxﬂamgmeﬂﬁrmOsm)ﬁl (890d) J Clln Invest 94(1): 437-44). In

erodgq f(ué rﬁ@&%gﬁ@ﬁ%@%%gg §§a régra{p]%ql fﬂ,%ﬁy Sir s,aqumcreased number of
Mljéf%I Fggggsﬁ%g{rléégr%l\%ges m%%rr?iellﬁé)nstar}?@ﬂ (Sopd@hB ¥ phrticular role for
MR@ imeddutd dferiagy ﬁ»nmlpglhw(éugxyamEx&rqb hle 62061 ) Aw { Biathol 158(3): 879-

91X/\§al'%‘%~lﬂg g%[g@i ﬂg(i (gcgrglgﬂ'élartgwf isease have higher plasma and leukocyte

MBPY IS OR RN AMEY aatit B@@H et EX el pranef 286VWW): £ 36-42).

4al kyl ) 2hydrazi nocar bon are
Moygvgt. e twiy gejprggpqq@@faqttbdmg/plagn@] levels of MPO predicted the risk of
future{né}q l ngl,elg r§ a?ﬁ%%%ula}/r?sgg pr acfﬁ"fl §W1rcula fion Zi‘6§‘(12).
144(bﬂtBﬂeﬁnldrerey hla(d009) N@@mm 334f9(17) 1595-604). Total MPO

" Ci ~al kyl sul phonyl am nocar bonyl "

def}@ewpg gp@ﬁ@,{}as AATNSECSE @Sll“}:l]l 2000- 4000 1nd1V1duals These individuals
apﬂeﬁféﬂ{)%%l@%egw+tga%ﬁ%%§e{s %g E%\lere Eé)l(l’ldld ggecgpré have been reported.
Interestmglys lM]b(D dofitienti lImopme pyd 1sssl apfeotey Iby&adhovascular disease than

cor SR M FORRTR!of P R Bl TP

oA SHi S Kipthk ‘MP@f prémSEPPRLR @Fesiof @éahlﬂg% hl;g@l and low MPO
approprlate and pharnaceutlcally acceptabl e salts may

exmessmdedlbgdueb nlnethtee @lmﬁftremudm@sthe bigh eapreshasgenotype has been
descri b

fo
assgﬂgﬁem&ﬂnl lggrefliedélgg 85{;3&8 Oé/a%cg ay gllse?,&el(hlblgaog& 3 ot al. (2001) Am

Headdil 2@y 338l9; MALENRAP. UEKﬂﬁﬁﬁ’&iJ kf An@oe3) tasmbek 83(7): 919-25;
a-glycero hosphate. fumarate, ydrochl oride, citrate,

Asmlma% &; W.-atiter 42@04G an ﬁ%@dobwé% 429-30). Sgtasagcumplagedauging the
Jast t%h& arg ?I{cf@ge Hﬂe Etbb ﬁpeli](gé F{f a%ﬂgnss Mfibl 13?1?& gmd%tﬂ)n of
another asp ec S are pase sallsS sucC as

hp@ioeiﬂsahduﬁ%ajf eﬁ&bthelfa&l) dy €RoTioh /15 ashsuiingatitril dsadd ama
earth netal salt faor exangle cal.ci um or magnesi um
X

des@szglés‘qpen gﬁ@th%rogcéerptlp éﬁsw@ ﬁﬁptévappp @f Hﬂﬂteé‘ﬁ‘?sr@ 1cholls, S. J and S. L.

HalZd Ggh@é 'Qﬁejno%Mef@fleoVﬁ’s%r&gl %R6): 1Yo£4 WIR@l:&ﬁlry' HivBRY studies
proca e, | enzy am ne

have\fp@ided iob a[tzcylaad lelploantymeint meslif@+ibydofoXyethy H)Dinhprqa,rotems

. TV-net h nlne and am no a ids su
Sint SO GRS B A CAl RS in g By Rsh B ot Sl o Ryl Bl acia
pro‘aﬁcecﬂ%f W@ﬁése%o&ih@e&gﬁg aifebl’egértl&f‘% ?@Qﬁ% Reirvat §PMP(P£ct1V1ty
the cations or anions. In oné aspec he i nventi on

(Hazew, pHannddelt Heuletle (é@%’é)p‘t Gl @VQ@I%)(Q)sN?ﬁ?eS 1éobIIDI,me ticles
o facilitat he s
ech?u?(% fr? gl\wgbes }tg(f &qnie agrg{eglt i 18% %g i« fI%.(élél ate hyRt %lfe Vléli Hlacrophage
scaKfBIﬁgeﬁ ReepBrssldVesth o YorbRtibh (HaLadlL WhetdRI Stocker (1993) Biochem
rmaceuti cal |l y-acceptable or not. Wthin the present

J 25@1(Pér1t)|1&§ -12)- Clflorasyesing mndilisetion of #er la thegnpapelipsprotein of

f I
Ht el QLM Rl i e rt AT lon TR bl
(20@nmon@mmmu Sti Uh$ 8\; Zhewd, fLi. eedli @A04)anClie prvestdriti(On$2p-41).
one of the possible tautomeric forms. It is to be
understood that the invention enconpasses any
tautoneric formwhich inhibits DNA gyrase and / or
t opoi sonmerase IV and is not to be limted nmerely to
any one tautomeric formutilised within the fornul ae
dramﬁngs The fornulae dramnngs mnthln thls

oy o o o " L T
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understood that the present invention enconpasses any
racem c, optically-active, polynorphicor
waeb@sasi4ssoneri c form or mxtures thereof, at POWGB2008/050433
addi tional asymmetrically substituted carbon(s) and
sul phur aton(s), which possesses properties useful in
the inhibition of DNA gyrase and / or topoi sonerase
IV. Optically-active forns may be prepared by
SyBEAGRAES, 6NN dlbohlinEhhed Bon IR RO oG HIlRlwinn
e racemic tormby recrystallization techni
apdA/l mypiﬁdms Mortevam MpOI spamﬁyal@ctm'gm tebs@rtyiosige mm@res af oAl
al syntheS|s ymatic resol ution,
thabplatsr% £ TSPV R ed?a%ep akt é@éiz%lg?aémeér%&%@%@g

chdléété}sl éfﬂﬁ!@'ﬁfoﬁl thétrﬁckdﬂﬂ%%é’(ﬁéli‘ Se. et%@@o&gfm%r@&nﬁ@tm@) 7856-

exhi bit pol ynor phi sm o be und tood t hat
66;fihas elit etiah (20115) d Bie{dempa%X@s 5883 9polhamgrephl 2006y hBiadChem

S TR RTINS i T

lestoRPQleS RIIRAFKE libM dceumnsladib® Qiata@ ﬁ@aﬂﬂ(ﬁﬂ@ﬂ IE1)Y @ﬁ!rtfc[k@tand decreasing
certain conpounds of the fornmnu F I) or (la) and salts

thetriearesothotesiereiagsparnvig aitackt wdthe e proteis aparsbl vat ed
forms such as, for exanple, hydrated fornms. It is to
be understood that the invention enconpasses all such
Thé prey@it &t chO6MBisvioses mol elhhidk intbiNGs Gyt @sgricmdy display useful
t opoi sonerase 1V. There follow particul ar and suitable
prqpsmégs mHibiieEy efdhercypst VP Qe Rudhaamare Hsuppy ek emanouads ¢lghe
prefhu IR IPERYY R e ol HERPUKFHED! R YoIRRGHE D RS R
selentyagitoventls THOs Gi) amexpdoexibi npk irdiitetorp ncthetyebwarfds MPO; (iii)
. _For he avoi dan f doubt each. stat eci es :
imprgy %ram@r@e%awr Ul EPTAVRY SORPEHY AR AT f’@élaaave%%lalﬁﬁf% when
coﬂ%&f@dﬂ td %wn%dxamﬁmeg IQich Billokafnﬂﬁﬁ@sna‘?e dRRlob& ﬁl)édg’ 9663/089430
is chloro R2 is cyano. R2 is hydrogen or chloro.
and WhOHP3E?. R is chloro Ris cyano. R is hydrogen or
chloro. R3is fiuoro. R3is nethyl. R3 is nmethoxy. R3
is ethoxy. R3 is propoxy.R3 is allyloxy. R3 is
Flgkaeaﬂz Yhowthe R&az?owd@pa@frmmﬁ@hmﬁwf 3RARITe AN ORI - mBﬁyl) 2-
IS - 4al ky i s hydrogen, nethyl or ethyl. R4 is
thl@?@ﬂﬂvme%’ﬂne"thyl R4 is methyl. R4 is ethyl. Ring Ais
carbocyclyl. Ring Ais heterocyclyl; wherein if said
het erocyclyl contains an -NH noiety that nitrogen may
Figae: Dplidvanat Kyragposidet ditfeattioy pattgn ol p-(SRIRokkgirbfuoyhiRethyl)-2-
and wherein if said heterocyclyl contains an -N=
thigpsndyige boFEtB-ni t r ogen may form a quaternary conpound
with a nmethyl group; wherein:

It has surprisingly been found that 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine can exist
in more than one crystal form. The compounds are hereinafter referred to as 3-(2R-
tetrahydrofuryl-methyl)-2-thioxanthine forms A to B. The notation A to B relates to the
order in time in which the forms were created, not to their relative thermodynamic

stability.



R6 is C _4al kyl; wherein R6 may be optionally
substituted on carbon by a group sel ected from R20;
w@nahsR220 s sel ected from net hoxy or PCT/GB2008/050433
2-trimethylsilylethoxy. Rng Ais heterocyclyl;
wherein if said heterocyclylg contains an -NH noiety
that nitrogen nay be optionally substituted by a group
selected from R6; and wherein if said heterocyclyl
1t i§ glgl%gfrlﬁglregp%%%%@%iﬁ%eﬁp&{ E—,@ {%51?99 stqmﬁe 121?@(3(?%3 2I§6
tetdaBy dgb fidall iythy 1 ) \Brthicxianth iRz vmﬂyadmmagéous rpabﬁeyn@u bstituted
on carbon by a group selected from R20; and R20 is
sel ected from nmethoxy or ethoxy. Ring Ais pyridyl,
Ong "%ﬂ%%f @tztﬁé }ﬂeseﬂt?ﬂ%ﬁﬁ@ﬂ fzﬁlovv1de§”3 darqkydn gd@fﬁ@? i{Wyl)-2-thioxanthine
hitazol yl, "pyrimdinyl, 1,2, 4-oxadl a
ﬁnbehzothlazolyl 1,2, 4- trlazolyl or 1,3, 4 oxadi azol yl
wherei n said inidazolyl or 1,2,4-triazolyl may be
optionally substituted on nitrogen by a group sel ected
3-(bRASRARG droReH-WhREHyBL ML tHibxmdife folindRZRLYingBY tHOfrBlcat invention,
quat ernary compound on an -N= noiety with a nethyl
is @lﬂm@ﬂz%@ﬂépﬂdm ainsX-fiast ppy dep difEpenan: pajiey; a3 m Fgurgdy exhibiting

subksge ﬁ e%ln (X?Vl gﬁéleg (Lélt ‘ﬁglai% ‘Fflr{tft:)r?sq%e%y a group

i8¢ 38 ed from net hoxy or
2- trlnethyIS|Ierthoxy Ring Ais pyridyl,
2H pyrazolyl, isoxazolyl, imdazolyl, pyrazinyl,

Tapkilazol yi pyr|n1d|nyl 1, 2, 4- oxadi azol yI ,
thiazotl y|, T2 zolyl or 1,3, 4-oxadi azol yl

mﬁ% i n gaid i mdaz ﬂkﬁﬁnv 1/2,4-triazolyl may be
nghaapllyysubstgjJtadpﬁnqn|1rogen by a group sel ected
fromRG; land wherein if said!imdazolyl may forma
quaﬂérnary cbhﬁbund on ¥n -NE noiety with a nethyl

g rerer R6—rs—nethyt—opr ethyl; wherein R6 may

é’ggtlorall9 ubstltuﬂgd on| carbon by a group
sglyegt ed [TrogpR20; [and |20 1§ sel ected from net hoxy or
ethoxy. Ring Ais I-(2-nethokyethyl)imdazol-2-yl,
1-1623t ri et hyl7di | yl et hoxynet hyl )i m dazol - 2-yl ,

- (rethoxyrethyl)-Hm-dazel-2-yI, |, 2, 4-oxadi azol - 5-yl,
| 13.% oxddi a3 OF- 2- |, 1™3-di fret hyl i mi dazol -2-yl,
T daz -Tret nyl rm dazol - 4-yl
E?6§razc -3?€p, 21 nethyl-l P, 4-triazol -3-yl,

2-1gWg1l dyll, bengot hifazoly2- yI I soxazol - 5-yl,
pyrazin-2-yl, pyrimdin-2-yl| pyrimdin-4-yl,
tHQéWoI-Z yl4éﬂ t hif azolm4- yI Ring Ais
2 ubtnoxybtny.,.u.dazol 2Zryl. Ring Ais _

| ZP 2t ri qet h§#Pdi |yl et hdRynet hyl )i ni dazol - 2-yl. Ring A
5 I p(Merhoxymerhyl )y Tm gazol 1 2-yl . Ring Ais

|, é oxadlazo -5-yl. Ring Alis |, 3, 4-oxadi azol -2-yl.
R|2|3916A|‘ |, 38di met hyl igi dazpl -2-yl. Ring Ais

| Himdazol - 2-y| Ring Ais |-methylimdazol-4-yl.
Ri2AgtOA i g 2F5$ﬁra2( Slyl Ring Ais

2=trethyt—=r tr+azel=3yt— Ring Ais 2-pyridyl. Ring
A2§?9benzoth?§z 2-yl .MRing|A is isoxazol-5-yl. Ring
AJgS7Pyrazing3gyl . [Rng, A TS| pyrimdin-2-yl.

26.80 3.32 m

27.53 324 m

27.92 3.19 w
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Ring Ais pyrimdin-4-yl.
A is thiazol
w@edosasado f r om am no,

-4-yl

Ring Ais thiazol
.R5 is a substituent on carbon and is
Cl- 4al kyl

-2-yl. Ring

-(G - 4al kyl ) pOi/OB2@8/050433

R5 is a substituent on carbon and is selected from

am no, nethyl, methoxy, methylam o or dinethylamnmno. n
is 0-2. nis 0. nislnis 2 RngA R and n
toget her form | H i m dazol -2-yl,
2R stgrmettyytammo)ypyrimdi n-4-yl, 2-pyridyl,
2|-?1-%pz;§;razcl-3“?é yrimdin-4{yl, isoxazol-5-yl,
I xxetshyl ifm dazal - yI myrazin-2-yl,
2- am not hi azol - 4- vyl 2-di met nyl am not hi azol - 4-yl,
2-29e3hyl am ndvBi azol - 4-wyl, 1] 3-di met hyl i m dazol -2-yl,
A S5t+rHrethy-Hm-dazel—2—
4,38-4i metlhoxyP¥ri mi di n-¥-yi , | 3- net hyl -
132, A oxadi azqh- - yI, benzothi azol - 2-yl,
4-3‘rée9;thoxy pyrim di n; 2-yID\§ pyri{mdin-2-yl,
| 3meg7hyl ifm dazgol - 2{yl, w
1- (2-net hoxyet hyl)im dazol - 2; yl
1 3(3nlét ho yrret’-ﬁQI )i mi dazel - 2-yl,
= trreth ||y|cthOX'y'i"|’Et']y')imdaZO'-Z-y',
%g)folw é 9 thyl -T 2 4itriazol -3-yl,

-3%%hyl I, d : oxadl azol-2-yl or 1,3, 4-oxadi azol -2-yl.
R'ng A R5 and n together fofmR5 and n together form
| BRi3vi dazol -23%l. Ring W, R5|and n together form
2, 6-bis{di mno)pyrimdin-4-yl. Ring A RS and n

toget her form 2-pyridyl.

Thi gédps %g'érﬁﬁffﬂzxﬁ'th %vé{fues E%llﬂg ﬁﬁl

Ri ng A, R5 and n together

A0 %r% ﬂﬁﬁlﬁ%ﬁd EIREI{EI‘[ICS have

t oget

bednsoxraztod ﬁﬁﬂ‘yﬂhe defmgogr,anRE ?a(B:R tetrhbg&bﬂmeyl thethy)-2-thioxanthine

t hy I
rgvge lpenre tlyp mte@sﬁ§s Are

m dazol - 4-y

foll%vﬂﬁ% Mﬂl%%lre e

di net hyl

et her

238

n together YoF]

form |

am not h| azol
% Rdam@ntmshy‘l anDnﬁmholazol
3- di m,?
v St

Ring A
4-yl .

E%Plﬁalﬂfg@é’teﬁ%P %Pffﬁca

4-yl .
i m dazol
“trinmethylimdazol -

and n_t oget hﬂalﬁeosrt 1
R5 and n together form
Ring A, R5 and n together
Ring A R5 and n
-2-yl. Ring A R5
2-yl. Ring

4-28, RS and n togetshshe) form4 6- di met hoxypyri m di n-2-yl .
Ring A RS and nto ether form

0.53% et hyl - 1, 2, 4-BxEddaro| - 5-yI .

o bengaly ool

xypyrimdin-2-yl.

get her
0- Ott%get her

2-

Ring AA R5 and n
.Ring A R5 and n
Ring A, R5 and

yl

* Tie relg@idiatenficican Vet e ddir o 2h fftactoRiang ricast¥zdavich variable slits.

toget her form | -methylim dazol
together forml-(2-nethoxyethyl)im dazol -

ﬁ{ytl)];% Eﬂ'ﬁian(l‘?@% %%yﬂ?st ehé’tjygthlr@ng 24 e;&uﬁﬁl[mg

HER R Bk Ak

-2-yl. Rng A, R5 and n

2-yl. Ring A

ad\tan(agedmm rephantydss suchl as tchiovwepnmt hardlingiasl aztlas 2hgrhicalRindgold-state

J;‘gl and n together formthiazol -

stabiihet her form 2-met hyl -1, 2, 4-triazol - 3-yl .
and n together form 5- rrethyl-l
Ring A, R5 and n together forml

2-yl. RRng A, R5 and n
Ring A, RS
2y|

3, 4- oxadi azol - 2-yl .

3, 4- oxadi azol -

Andther espoete (it prefant inventianspeciden’- -(Unectishydnfirphmetishe-
ISB\&%OVWE%& compound of formula (I) (as depicted
e



Rl is chloro or cyano; R is hydrogen or chloro; R3 is
fiuoro or nmethoxy; R4 is hydrogen or Cl-4alkyl; Ring A
WO 2009534yl , 2H pyrazol yl, isoxazolyl, im dazobgl/GB2008/050433
pyrazinyl, thiazolyl, pyrimdinyl, 1,2, 4-oxadiazolyl,

benzot hi azolyl, 1,2,4-triazojgyl or 1,3, 4-oxadiazolyl
wherein said i mdazolyl or 1,2,4-triazolyl may be
optionally substituted on nitrogen by a group sel ected

(gﬁ g{ﬂ‘eﬁgar ;?lﬂgl %ﬁ{ﬁaﬁg{ﬁgﬁaﬁfﬁilﬂ&fo%cﬁé?%&h% g ﬂfngd E§ Flt invention,

is dhpederiz&bini ;ﬁoﬂéhﬂgm otayepdwder dWﬁect&mrpalRGrnnawnhﬁgure 2, exhibiting
< bf%ﬁ |onaIIy ubstit ted on carbhon by a group sel ect ed
18

Hitiothe Tedhoving oaglpe dr et s %@%&@y or
2-trimethylsilylethoxy; R5 is a substituent on carbon
and is selected fromam no, Cl-4alkyl, Cral koxy,

Tahle—Z(Cl 4al kyl )am no or L, L/ (G -4al kyl)2am no; and n
+S—O0-—2—6er—a—phar "“\,cmi ¢aty acceptabl e salt thereof.
T ore in a fur{hdkel2¥fect of the invention there
i ded ou ofmula (1) (as depicted
gszéeééygymggéiﬁﬁ?@% |2ﬁtgﬁflglfro or cyano; R2 is hydrogen
or7.08l or9; R2.4% fiuorovsor nethoxy; R4 is hydrogen or
Cl-44al |/\/| : Ri-na—A—is pyri rlyl 2H- pyr azol y| ,
i slé@zol yl, ﬁé\adazol yl . Wpyraginyl, thiazolyl,
Py1 d dimy 2, 49oxadiazotyl, benzothiazolyl,
190 ¢y azoPyP or | 1, 3,'4- oxafli azol yl wherein said
I nudazol Yl ogpd, 2, 4-trigzolyl may be optionally
substitufled on nit| ogen by ajgroup selected from R6;
anid.3dher ¢i n pf/7sai d i mweazol yI may forma quaternary
conrpouhdren—an—N=rmerety—wih a nethyl group; R6 is
meh@ﬁﬁl onl et ﬁﬁ; wherei’® R6 tay be optionally
;g'gsjtzitm ed gr,carpon by a group sel ected from R20;
I's selected from nethoxy|or ethoxy; R5 is a
subgysi t uent gm@ecar bon agd i s|selected from am no,
Cl-dal kyll TV-(C dalkyl)amno or L,L/-(C -4alkyl)
2dfixo; and ASPs 0{2; om a pharnmaceutically acceptable
sal-t—thefreof—Therefore—+n—ajfurther aspect of the
[ i on tharé is provli“ded n conpound of fornula (1)
(a9 {epi ¢tedyapove] whegein | RL is chloro or cyano; R
i s hydrogen or chl oro; is|fiuoro or nethoxy; R4 is
hydriogen,| nmethyl of ethyl; Ring Ais
_|_%Ln:gf h oxyet h\/l \l m-dazol - 24 y| ,
12(;35t rimet h§HO§| I yI et hdRynet hyl )i m dazol - 2-yl,
thoxyne j )| mdazot=2=yl, |, 2, 4-oxadi azol -5-yl,
I %b? oxadi a§§)7 |, 1V3-di fret hyl i mi dazol - 2-yl ,
| Hyigg dazol - 2y, T- metfyl i m dazol - 4-yl,
2H pyrazol -3-yl, 24inmethyl-1,P,4-triazol-3-yl,
2-2py36i dyl| béﬁztot hiazolw2-yl | isoxazol -5-yl,
PYF azin-4 y n\/rl m-di-n-2 y! pyr| m di n- 4_y| ,
t Riaol -g_-yl 34 t hi azolM4-yl | R5 is a substituent on
Ca%%n amd |§'3§e| ected 1§1r ormmam no, nethyl, nethoxy,

26.52 3.36 m
27.70 3.22 m
28.02 3.18 m
28.14 3.17 m
29.07 3.07 m
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met hyl ami o or dinethylamno; nis 0-2; or a

phar maceutically acceptable salt thereof. Therefore in
w@2doantdaer aspect of the invention there i s preor/dBe0s/ 050433

conmpound of formula (I) (as depicted above) wherein:

Rl and R2 are chloro; R3 is jethoxy; R4 is hydrogen;

Ring Ais 2-nethyl-1,2,4-triazol-3-yl or

pyrimdin-2-yl; nis 0; or a pharnmaceutically

a tabitesgit thereof . Therefore in a further aspect
opbﬁﬁe irven?Pén there Vs prpvi ded a conpound of

fanmmul a (1a)2g3s depicted abpve) wherein: RL is chloro
or cyano;l R? is hydrogen or ¢chloro; R3 is fiuoro or

ntlexy; (R4 ES82hydrogenwor ClL-4al kyl; Ring Ais

py+ehH——2Hpyrazelyy—+sexazol yl , i m dazol yl,

|J
pﬁﬁ inyll, t ﬁ§zo|dl, dﬁyinijinyl, 1, 2, 4- oxadi azol yl ,

bq@4§§hiczoi¥g0 I 2 4-triazolyl or 1,3, 4-oxadi azol yl

whérein gaid imdazolyl or 1]2,4-triazolyl may be

Defipitioasnadedy substituted on nitrogen by a group sel ected
fromR6; and wherein if said imdazolyl may forma

% Relatieg intangitconPeliiéonn an - N= noiety with a net hyl

259 ﬁup; R6 is n§t$¥l Qln8 hyl; wherein R6 may be

og ionally substituted™®h carbon by a group sel ected
5-2srom R20; R20 § suregbect ed from nmet hoxy or

2-trinmethylsilylethoxy; R5 is a substituent on carbon
0.6and i s sel ect eth (hredmnani no, C1- 4al kyl, Cral koxy,

L/-(CG -4alkyl)amno or L,L/-(C -4alkyl)2am no; and n
04%% 0-2; or a pwg%ﬁageutically accept abl e salt thereof.
*THORILN O Rehditid akdlidrRRH fRPPEEa@borhME nicANBBd WaR vhASYIE slits.

is provided a conpound of formula (la) (as depicted

above) wherein: RlL is chloro or cyano; R is hydrogen

lLono: i i . . : i . en..or.

3-(2&-_‘[%%%9 oﬁr@wgﬁl'xfl)l-is{ﬁ%(%a% )}{1? %ogﬁ)% %/sra?ﬁ'&t%hgg %r&gexﬁ]ubq{mg
advan@saaB| properiids slahak ebnvepyshahaniying at RicHzokidmical and solid-state

€¥rin1dinyl, 1, 2, 4- oxadi azol yl , benzot hi azol yl ,
stagiliy. 4-t rj azol yl or 1,3, 4-oxadi azolyl wherein said

i mdazolyl or 1,2,4-triazolyl may be optionally

substituted on nitrogen by a group selected from R6;
3-(2Rdetvdhgdeifuryl-meghgi )2 -thoxdazohy formed i o stabipuataenbiart y

conpound on an -N= npiety wt met hyl  group; R6
ten?P@f'tﬁﬁwea BN @8 AN LRSS ﬂﬁwgﬁ%—éet@lﬁ?@raﬁavﬁﬁwthyl)-f
thiSHREind BHAB RMGRERBR RYerRpP4aKR o5&l e64ed from R20;
R20 is selected fromnethoxy or ethoxy; R5 is a

substituent on carbon and is selected from am no,

i e RS2 ek B R e PR Sy Sl P B
corpdundt BEtheps@eht inBéntiohen bRV EREIE @BIvERMET n h tniRIAV UM eats. An

conpound of formula
example of a suitable solvent is DMSO.

Crystallization of the compounds of the present invention from an appropriate solvent
system, containing at least one solvent, may be achieved by attaining supersaturation in a
solvent system by solvent evaporation, by temperature decrease, and/or via the addition of
anti-solvent (i.e. a solvent in which the compounds of the invention are poorly soluble). An

example of a suitable antisolvent is a mixture of water and ethanol.
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(la) (as depicted above) wherein: Rl is chloro or

cyano; R2 is hydrogen or chloro; R3 is fiuoro or
wWoredosoz20 R4 i s hydrogen, nethyl or ethyl; R nPCHGB2008/050433

| - (2- met hoxyet hyl )i m dazol - 2-yl,

1-(2-trimethylsilyl ethoxymetyl )i m dazol -2-yl,

1 ( met hoxynmet hyl )i m dazol -2-yl, |,2,4-oxadi azol -5-yl,
, 3, 4- oxadi azol - yI 3 di met hyl i m dazol - 2-yl,
i t
Cr\%sﬁlfbi;ﬂrﬂggé?a!yf%oyﬂe tﬁe%?h @’Etgﬁé(?lmltg Z(% Iwl1‘[ 9u seedmg with crystals

of e pypriodyihte cmmﬂmdmmmluﬂd!oyih,e imsnKazol - 5- yI
pyrazin-2-yl, pyrimdin-2-yl, pyrimdi n-4-y| ,
thiazol -2-yl or thiazol-4-yl; R5 is a substituent on
Cr}%@eflm@loﬁ%@ cbfpSflds 6?&1@ £LRM AR cﬂﬁb@ﬁéhw%ﬁ%ﬁ?ﬁﬁi’g from pure
met hyl ami o or” di neth mno; nis 0-2; or a
3- (Mmtmdnsfémfm@hmeﬁw@ebﬂpomlmn@ﬁ laty fdvey, eofmixtTive p&fimyr @rin
a further aspect of the invention there is provided a
compound of formula (la) (as depicted above) wherein:
WiRthea BehydZatd besEHM 1 E@staﬁ@eé & r@ﬁfel'dQ?i Yhe WRdeticS ahy 86208 Mim
Rng Ais 2-nethyl-I, -triazol-3-yl or
corhytiangiod Thﬁ.@s%thﬁthﬂ‘@S @t thg spegiprhennditoast Thesd a,synay be appreciated
by ﬁlnvsgmeﬂg)le%oﬁatlh% Iérhi%ﬁ‘l:“n%ffo Sﬁal(t)?su(i ame%f;cli-%p sdﬁc’p 8tht§F kinetics
andMhic Clierpoayiatess & thel bﬁyb@[hzlaﬁ@iﬁp@ﬂ%ﬂ@n@e& r@eﬁﬁm @liertnb&ynamic
invention. In further aspects, the present invention
cor&iﬂws(ﬁwm SEUCTRITMPGIBLIES. Ditss e dBseAsagalm qlifgmpound of the
V@ﬂ%pr OVH? cg%ér?r%gﬂeﬁg)%qﬁ& %gre%fegsfta(t{%‘ﬁlah ﬁ%f?[ﬁ%ﬂ (89 11@15& any other).
Hoadet &t cta*lsﬂaklme dodnocthadntc alrfdat}i)\red)yvlod‘etﬂlermodynamlc stablhty may be
phar maceut | y-agceptahbl e. salts of conpounds of
kingyga avczri:é c@w (lpastﬁm n?t{?r friers: %B@é?ﬁlehgnwgg arfile,
agﬁaﬁ%ﬁ [_)‘t}lbngfbga%&;@r %s%??eal)?ﬂ’ RE&s %tcf Ry BIsE PRATIAG: FhATHOY
CrypﬂaHrZﬁmceutl cal ly- accepi abI e sal t thereof. Thus, the
present invention also provides that the corrpounds of
the formula (1) or (la) and

Anbihef ﬁ@@@wf itEApreyentBEeRi @ rovidad procésher ®Pthe p@@ﬁraﬁﬁ‘m of 3-(2R-
ared by process as follows (wherein th

tetf@b)’&ﬁﬁﬂﬁsm@hﬁl)é’sth%ﬂnﬁhw fames@ taM ess ot her VVI se
stated): Process a) reacting a compound of formula
(rr) or (I1*): (H (H) or an activated acid
3-(2Rntétvahty tiogury hareeol)-2-Wibtuncthicofgpoun s dftaihal wpdnacrystdiliydtion from
é]éll) or Process b% reacting a conpound of formula
3( -ty

al&’)‘/dltqfwl CRU -SSR O FRG ToP P gt SEtovy 60 °C o
el @eluhpliss ol RIREFALS, OF oliiny Tl RGSISn Ghildent. The

npoun or nu erein 'S
obt@fhed&bmyis stafotmct ing a conmpound of fornula (1) or (la)
which is a conpound of fornula (V) or (VI'): (M)
3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine form B is obtained upon crystallization from
3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine at temperatures about +60 °C or above by,

for example, addition of an antisolvent.

The compounds of the invention may be administered and used as described in

WO03/089430.
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(M")with a conpound of forrmula (VIl): Rd4a-CH (V1)
wherein R 4aa is Cl-4al kyl; or Process d) for
w@oompasaads of formula (1) or (la) wherein R4 i BCT/GB2008/050433
hydr ogen; deprotecting a conpound of formula (VIIIl) or
(ML) (VL) (VI ) whergin Pg is a carboxylic
acid protecting group; and thereafter if necessary: i)
converting a conmpound of the forrmula (1) or (la) into
Th@@&h@&fnd& 8%‘8‘{&%9& hﬂ bfecf\ﬁ%r%r(gcleg eapaefolr@}m*mlu a)uon into a
ng any protecting group 3
sulmbharpl‘ﬁﬁﬁatteuﬁail Ifyrnadaynt Ecbli ee;aﬁfplet 1heamgztdtaihn¢ fokmahay ad mylled or
purifying the conpound of fornula (1) or (la). Lis a
groapgﬁ}taéea%rr@a&rﬁap Suitabl e values for L include
hal o, for exanple chloro and brono, pentafl uorophenoxy
and 2, 5-oxopyrrolidin-l-yloxy. Pg is a carboxylic acid
Anpthet s&peitng tyr megent Bwentadl movidlatu:ephafrmracet%gicalrfendvdﬁﬁwre'nhcluding a
her ei.n .bel ow. Specific reac o condi tions for .th
compond Orfglécltwtﬂtlogr“é adrayge v 1?9%%‘5’ aﬂ?a‘“‘éBHi?élefrﬂﬁ%eP&ble
adjlrPdoiRichd dr)ca@ier (1 1") and (11 | ) may be coupled
together in the presence of a suitable coupling
reagent Standard peptide coupling reagents known in

An%&l% gt or%t elpergsrg% %g%lt prg%lgaz o}';)l?atﬁl%t‘l t1cer1]lgfor1§1?1g§ tCc'dmprlsmg

a ndkt@t}/dld)Kﬂl@lyteﬁﬁlﬁiﬂ’cb@ﬁm'ylmldﬁyl){!pthioﬁﬁﬁhln}é HofimtArend3-€3RNnce
talyst such as _ di net hy Iantnopyrrdrne or

a
tetr&hﬂtrpﬁlér rrarthﬁbﬁrthtﬂm@thl@pﬁqr@r%m yimigiurwitgpelsaoBeof a
%ﬂ% | am ne, pyridine, or
ph Gatﬁﬁ ??F 5(!:EISG’JH}S/uch as 2,6-lutidine or
2, 6- dl-tt butylpyrldlne Sui t abl e sol vents incl ude
dlnethyla et am de, . di chl orom thane ne, ..
Anpibey %ﬂ%&cﬁ R BERSSRh EVaR ALY rrrg)r hag O?ﬁfﬁ%mt?&bﬁf § pRydition
whEREC I RR AR Py‘[@ﬂétﬁﬂ'ﬂﬂthpﬁaﬁtﬁfnfe Q¢ fegﬁhr@& oilesired, which method
tenperature in tthe range of - 0C. Suitable
inchules sdmmabtetigd Werpadicalle sffeqttvle ladeuatccpfdl doaipodad ¢ of fthgrinvention
¢ eﬁﬁngte aci,d.ch rldes and active esters, for exanple
()%% € WJ%?%BE%H T3 Hs. The reaction of these types
of conpounds with amnes is well known in the art for

exanpl e they may be reacted in the presence of a
Angilehaspscti élséepr@ee@érﬁvseepraﬁ@v@es haass of ?a(%ftxtqtrabycérofuryl -methyl)-

2- tﬁﬁkaln%ﬁtne FoM tl,[ @)S/ 1%1%91%12? gl?%é} dﬁg&tgﬁg \éeﬁt thy%%f S ak tﬂl?tﬂlefacture of

conveni en erature’
a n[eﬂ[tgﬁleﬁtf fordRe treatdRiCor prophytdxios’ dﬁeaﬁdsrdimb@dl(ld)ﬂsl ih whagh
ared according to . Schene 1 : (111) Schenme 1
“ﬂﬁﬂeweP‘?P@qﬁg%ﬁﬁﬁiﬁgﬁeﬂi%%otectlng group such as
those defined herein below, and L is a displaceable
group such as those defined herein above. Conpounds of
Anbthenadpact(dfithe reseft iﬂv)antimepromidmelﬂle usd bfy3- é?&la'tdtlabjf(hfofuryl methyl)-

2 RRpERE P darb 8 Ph e ST e beBlesl Tihialr i h g tacuure
of z(@i\fl/)fedlcgﬁleﬁteﬁﬁ i tr&@rﬂ@r‘i’r% ‘ﬂ)%oﬁ?rfyla&i%rdﬁﬁ'eéroqﬂﬂé}mﬁatoﬁyl Mord&d, cardio-

in a suitable sol vent such as di methyl f or mam de or
and\l:arétrhyetsmylar @ihr:m@nlr:retuaddondptﬂ apdaetiphdral artey pisesedeart ddilure

et h e or.dil r | am .
an Qe3P Ro SRy b S RS e R BB BEH LB 6D
broh@Kti®Gncluding infectious and eosinophilic bronchitis; emphysema; bronchiectasis or

cystic fibrosis.
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Compounds of fornula (1V) may be prepared according to

Schene 2 :Schene 2 wherein PGis a nitrogen protecting
w@easps=eeh as those defined herein bel ow Conporo®#2008/050433

formula (1V) can be prepared by an anal ogous

procedure. Conpounds of formiya (V) may be prepared

according to Schene 3 : Schene 3 Wierein FA is

functional group interconversion of the NH2 group to

I

AnE)Hl%% @ﬁ% orf‘%lgp IZIJE A ﬁ’llfvgﬁtgo% ur8 id fggglg Venfizg Eeg{%ﬂy&rgf&% L hethyl)-
2tﬂmkﬂammhFoﬁhMa@ohphmhu&ankahydaebubamahmKhhﬁ1pﬁﬁ§ﬁﬂﬁﬁhdum

of base uch as sodium h OXI l.i t hi um hydr oxi de,
of g egismey Fsﬁfcﬂli“‘ot%‘?%‘é‘elgr"é Pr%pila ‘gtm‘é{“?l@ ﬁﬁ%%tsurea%% gay
1ncﬁfde%ﬁ)v$19 ég)%regg;ong?ﬂﬁ%@ds of formula (V) or (V")

% sui tabl e nodification of the
reactlons descrlbed herein to make a conpound of

AngefoRerarteireSonE R raPuts i oS8 PEE e RRRRBE DiRamethy)-

2-tRioxAdiBMe @bAn KN @WA phirntadeutlchll ﬁ&feidfaﬁle salt tHPE, ArtBe manufacture
prepared b st andar d processes known in the art .

of pmgdisgmcnl) [oBuha Eeatacriep poapdytaxsrol Pordntonordiscase Treatment may
c I b her ei.n nmpounds of formula (M 11) or
Hwﬁ%%l ‘T8§8§%§§$09§%§¥%398y a suitable nodification of
the reactions descrlbed herein to nake a compound of

formula (1) or (la). The formation

Angihst gpeehpli ﬂeeawm&gﬁnaewmoawreveaq thejuge aﬁ i (3 FrtotgBy dRfuryl-methyl)-
r
2-1fHox AL BLAR Y orl ARG ARG SloclRANY o3 ABRBLn the spanyfacture of
a medidaniest, forribe sedisient qu:md)phyila:xﬂ difeltlmmainmmﬂssbppretfhﬁmg and/or
resent i nvention nm e i ntropduced st andar )

redyFigR ARG PrEHRY §oPY %Kerf)%e&% slogs 0@@%@}6&%@’3 b@y preventing or
sb%@ﬂyﬁﬂgkgﬁ&ioféﬁﬁ gqaahmah@?a,Haﬁlflcatlons ei t her

pricor To or imediately foll'owing the processes

menti oned above, and as such are included in the

ess a ect of the inventi.on ent ed t

Al R R Rrhl Sub N PP UAR oo &Ry arofiS ity 2
thiGQRTEACF sthl X owq;lhhallidceutwau? hEcFRME: A tREreERHSBS nteRGMBture of a

in the art. Introduction o tituents into a ring

meggpmenin {asthe @Wémémmmytﬁm&qf@themsmmw(hn changing éh)e

coﬂrlg(gsﬁ o%gb‘ggﬁéjﬁ%q%%‘%? UC a?llge Or%sg%lf h%]qﬁ'éﬁlu%t#é Qtndoe{thc(r(l)tﬁ}omb%ﬁg Iavents
i ntroduction of a substituent by neans of an aronatlc
suybstitution reaction, reduction of substituents

Angtheraspestad U PresaRs VR RIOVIds B upoal %ﬁ2%t%@%w4r9%wlsmethyl>
2- tfgl%%ﬁ{thﬁlb &8rh %n of lﬁ%%éuh%ﬁﬁ; a%ceﬁ%lg ?’«il’[ ﬁ’l@re%% n ﬁhe manufacture of

ubstituents, or tion o eteroaryl rings.
a medagerhs (@ribie fresuenon peopigilaiiorsefporataudisoptecs suhhrasshronic
are.well. known.in the che caI Particul ar
LB M R R AR lrffinghds aR egoe Sision ahtisease.
the introduction of al koxi des, diazotization reactions
foll owed by introduction of thlol group, al coho
Angﬂ]@tjgﬁpeﬁa}f @Ig;—epre@n@u}yentgxmrpwégs omethodiof itreatingy asreducing the risk

| ude: oxi dat on to al k |
of. SREEE ST RO i RuRb fhiigh s het e oS Ky R Yiginien
corapli®s h@mﬁﬁﬁe@i% oad@pdontshreting ﬁbﬂi&irlat)ﬂsk?@mhzﬂd dedased condition,
referenced in the above references,

a thesansHiemlyi cAGCEvampewy of %é?&tﬁraaﬁélr@rgbm@ml)écmmaeﬁlme Form
arting materials, and

A’gf%guctsEa?@gﬁfﬁ&ﬁﬁ%ﬁgﬁgﬁgﬁﬁ§&ava|IabIe t he necessary

starting materials for the procedures such as those

descri bed above nay be nade by procedures which are

sel ected from standard organi c chenical techniques,

t echni ques whi ch are anal ogous to the synthesis of

known, structurally simlar conmpounds, or techniques

whi ch are anal ogous to the above descri bed procedure

or the procedures descri bed |n the exanples It is

T 1 - o " o, g T s r
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necessary/desirable to protect any sensitive groups in

conpounds. The i nstances where protection is necessary
woroodasise@bl e are known to those skilled i n theCHGB2008850433

are suitable nmethods for such protection. Conventiona

protecting groups may be used in accordance wth

standard practice (for illustration see T.W G eene,

Protective C?oups in Organic Synthesis, John Wley and

An?ﬁﬁ@ts asp%cgtg)]f)the SFou n“av?nﬁ)(fnfﬁ'o%ﬂkg Qweﬁloe ‘rf:tn%&twgn dr %rdﬁ&mg the risk

of, hemro&ﬁhﬂnha&o@rdmir&am@ydd@-r amdme&lbﬁha@csﬂzaetdteycbsple&mc&hﬂyﬂers or
group, for exanple benzoyl, a silyl group su S .

permhew&aﬁwsql&ewe 8F hegt éﬁwer%trm}ra@%%or FrérSL@ﬁ&ﬁghr@mC

obRERAVd ul&%ﬁar?/%@{e%ﬁ@ﬁm, ﬁpe{‘gérgérpﬁﬁfe‘hﬁg ﬁtoﬁ?o@eg‘i’féﬁ of, said

protec I ng groups necessarily vary with
disedsoioc eorcditlcpT, othertn thg ngetberhconTiirisss adromistoranggb el;le Iaanscmwl

el S snint P Y2 h i Bry SRV PO BRtfsapfine Form A,

or @Qﬁ(ﬁnﬁé@ﬁcﬂﬁz Qd%eﬁthlﬂ@'shlt IRE. AYdraNs Qﬁoneféﬂﬁboamlo@ the present
l'1thiumor sodi um hydroxide. Alternatively a si

imgnigusl AP RSs brondbithyneliiy infegive an il fedronchitis:
emgﬁ)ﬁe a, l'r)]ro?é{hwctéils? or cggt?ca fs'lg%)sﬁ g ﬁ ;C/) Iu S g ?g Iu g m?l; 22

renmoved, for exanple by hydrogenation in the presence

of a catalyst such as palladi umon-carbon. A suitable
Angihgt @%?twéy Iy yEESE B R IARTPHEC Y BShorf tepfinge RBrRdreng the risk
of, &l lsclglrogféq ;9{801? E@ﬂ}g}}n% A 8f kanedr, &fcpﬁﬁgeaﬁy Spcﬁﬁhtlon

acet an al koxycar bonyl “group, for ekxanp
whmmﬁmmxm&wMMQmmunmeshﬁMym&nm@mgqummmhmnhmyp@nhmmWéﬂban@

o3 A DR e bR P ABETR aceuticay

accRpfaBRYhI tH&rdepr ot ecti on condltlons for the above
protecting groups necessarily vary with the choice of

protectlng group Thus, for exanple, an acyl group
ano kox car bo
Ang g 85 ST RSB e BT P L RRHe o LB B Byging the risk
of, Watldinsdn SWiideakt @ DRSRNSUABrias fram drlakakit offBdidldisease or condition,
hydr oxi de, for exanple |ithium or sodlun1hydrOX|de
whajetrethg anathed %@nmﬁlsa%@dmlgrs&mgé@ 1 nessoa a-therepsuficalhbeffgative
a
amgﬁrﬁtbgglr@x tgt(ta‘ §r b P})eftlﬁ{l)og ﬁ@gpisng 1ng¥‘01tn'i %Otppg ﬁfla aEghtﬁally
aaﬁpmﬁbaahtmx&ﬁUoroacetlc acid and an
aryl met hoxycar bonyl group such as a benzyl oxycar bonyl
group may be renoved, for exanple, by hydrogenation
Anefﬁ%f as%e&%tf %é’}ﬁ%seﬁy ﬁll@fel?t%ngﬁ't)blggé é'fﬁ'efﬂ%d(f)‘rfl 'ﬁggﬁh gf rekaﬁcmg the risk
treatment wth a Lew s or exanpl e bor
of athérefdlero$ib by poaverting &)/orAedugirtgabt oralatien nﬁnew etherosclero‘uc

rotectin for a .pri am no grou
s B aEr 908 (A G BEET SR Ty BT hopuge esions and
pla ﬁ(ésrlﬁ @tp@?sﬁh sﬁ\fféﬁhgaﬂi‘orﬁlolf i K cﬁesau{ @scRY 3PV Rlition, wherein the
| am nopr opyl am ne or égroxyethylan1ne or
memoxiwomdlmzadnemstﬁrlggl it tinblp@rSQn ot wpavgcahyorffective amount of 3-(2R-

By AR SN2 R TR oF g PR o e s

thet@moved, for exanple, by hydrolysis with a base such
as sodi um hydroxi de, or for exanple a -butyl group
which may be renoved, for exanple, by treatnent with
An?ﬁe??égggoofaf gl{e% ]Iﬁ)é?egfg 4 g’el?tfbnoérgélﬂésf(% ﬁn%rh%d%lfgljg%%, 05 rreghlgng the risk
of mthé¢rodrlerayis becliaagingelt; cdngosiva mp the,pldapedyodis ogesdatd tharisk of
over a catalyst such as pall adi umon-carbon, or for
exanple, an allyl group which may be renoved, for
exanpl e, by use of a palladiumcatal yst such as
pal | adi um acetate. The protecting groups may be
renoved at any convenient stage in the synthesis using
conventlonal technlques mell knomn |n t he chenlca

g, - o . .
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Simlarly, when a pure regioisonmer of a conpound of
the invention is required, it may be obtai ned by
W@ 2008552320 out one of the above procedures usi NBCEGBR08/050433
regi oi somer as a starting material, or by resolution
of a mxture of the regioisopers or internediates
usi ng a standard procedure. Enzyne Potency Testing
Met hods E.coli GyrB ATPase Inhibition Activity:
Pl R i e R L L M PR i P 3 B
disgse en edrakstixeh, mﬁﬁepxhﬂieeneimcbcnmmmeamm(térmgztetﬂteapersfem a

thei@?gtlcail@@ffegtlsvvega;l;ozun}kgg%g@ e P%(gr nd %Qé-@%ﬁg‘gh?ﬁe Form A
or ﬂleﬁfn‘ﬁ@éﬂﬂc@l‘lﬁ&&%p%%‘le%Qlﬂhefé:t‘)@c;t' ons Cont ai ning: 50 mv
pes fer pH MM amoni um acetate, 8.0 nM
magnesi um chl ori de, 0.5 nM et hyl enedi am net et raacetic

B L S AL St 200, M
a t%euﬂ@ﬂly&@feaw&ﬁhém@éf 3\1(2A@&raﬁyhrﬁfu@pﬁeﬂﬁl)[ﬁth@ﬁﬁtm Form

and conpound i n di net hyl sul f oxi de. Reactions can

A, pea qhﬁe‘mh@tﬂlc@hlx accgpiabic salt thereedin admivs ugbridh @ phatmaetiticelly
acc%Pt%Sf% a%.l/ uent §Ia gaef"ggr ont 5nnt|hn gree:{'tmenFM rb%%]? eyciamg St diseases

or é(ﬁlﬁ[tﬂiﬂy G azhﬁ:h 1ﬂﬁdmbMohmérdn@ﬁhs MO asc:b@lef?d:lalt es can be
read in an absorbance plate reader at 650 nm and
percent inhibition values are cal cul ated using
I |
A S R A S B S b SR ARt comprising
a tlile@@%ltwdh]lymffecm aonint of 3-(2 AettaGHdrofiegals onethybri-thadxanthine Form
or, each conpound can be determ ned.

und ot e
’P’F% FRREYlS %@Pl?ta\?lﬁéalt thergohen GBI eavigh 2 pprmaceutically

acdébtfagf%raﬁﬁfvaﬁto ARQUD dr CRAGE RIrMARL (RS treimefPbil prophylaxis of
Topoi sonmerase |V ATPase Inhibition Activity :

neuCormflonmnuory afsobders. est ed for inhibition of E. coli
t opoi sonerase |V ATPase activity as described above
for E. coli GyrB except the 30m reactions contained

Anbiher ﬁ@b&t%ﬂt%re?@(ﬁt VediRInrovilite4 pMﬁce@QalﬁM@@[ﬁ@@ﬁ &dthprising

acet ate magnesi um chl ori de, 596g ycero
a thprapeyiey G RRU YEHTBR e P! 3 62 ROBHhBIIOfurgBm ey Hed- iioxanthine Form

A, Epe? @ﬁaﬁ*%a%@lt@%%c%@%%’t th%geé)f pMaﬁfm;&lgllei Vﬁlﬁ?& &arglglge&%lly

accgptaBlehid]sahd otuche or ArritCHQ e asthe ﬁﬁ'ﬁtﬁienﬁér eropmaaislof multiple
potency for each conpound can be determ ned fraom
SCl?ré%atanfH%' %@rqefﬁbﬁ%swart%@rw@g@m@swe@ Ang psHiRhcE prtery
disGRERRY RELEANGRNGFdRARry ERERBHNARNOL chfdfid BRI Bulmonary
were tested I n an assay "Subst anti a 'y simlar to
disesssay descri bed above for nmeasuring the inhibition o
E.coli GyrB ATPase and E. coli Topoi sonerase |V
ATPase. |In general, the conpounds of the invention

Anaﬁ%leaép@&)f\ﬂ?é M@&n@fnv?gt% Pre{iabs 4 ﬁha‘?ﬁﬁc&ﬁw&%ﬂnﬁﬁﬁ&y e°0mpr1s1ng
aur eus ATPase I nhibition Activit Conpounds

S. ty
a theeapepecal st dtl‘fetmnmmﬁ b3 2Rtetrhy@ofuyl-metyOy2-Bigxppthdes Form

hd /. mal achit
A B aintetie R BB AR aul Mty By TR R amagsuicaty
acofptable-adivantAIN@ne & cdrrierSforfieé HAGH tre@idnCor oplﬁamis ar

1979, 100: 95-97). Assays can be perfaorne
athﬁli@ls@lr:xﬁawbymr%l\te@gng tndeAcing Hetfpowaionoh mawmthﬁgoscwtrﬁ\lpswns

and B RhEhr B prhachuiplar W‘%‘%&ne A S R

plaqaésd 5% gl ycerol, 1.0 M 1,4-Dithio-DL-threitol, 200
nM bovi ne serun1a|bunin, 1.0 ng/ M sheared sal non
sperm DNA, 250 pM E. coli GyrA 250 pMS. aureus GyrB,
250 mM ATP, and conpound i n di net hyl sul f oxi de.
Reactions can be quenched with 30 m of anmoni um
nol ybdat e/ mal achite green detecti on reagent containing
1 2 WM walachlte green hydrochlorlde 8.5 mM anmoni um

I T .
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descri bed above for neasuring the inhibition of S

aureus GyrB ATPase. Percent inhibition of S. aureus
wWoeR00B/189kRase at a compound concentration of 1 PM/GB2008/050433

(unl ess otherwi se noted) is disclosed in the foll ow ng

t abl e: NEW COMPOUNDS 892 The present invention relates

to novel crystalline forns of

3-(2i ?-tetrahydrofuryl -nethyl)- 2-thi oxanthine.

Further the present invention also relates to

conpositions conprising themand their use in therapy.
Anbthet fpeétartnhd @ticnninetnttbnigocidepophdrimatsuticalt forrBulation comprising

i mportant for the drug stance tq be i formin.
a (RTEHFA Y RO SO AT i-ifwtf%ﬁ@qoglav%ﬂl&&pfﬁo?cgg@@at ine Form
A, i ghdrﬁl_aeéutﬂcmﬂ’}pﬁéc@ ﬁle_sQl@Ehe?éHf}’infaﬂﬁl@tﬁlQewiﬂph Pflarﬁfacéﬂtﬁ‘!j.\ﬂy

of obtaining d co rcially viable manufacturing
acqgpiablesdjuvbot, ddlieo of canrer, Frer usoimthe akatmiceogiroplydsesaent

nmanyf act ur e, of . rmaceut.i cal. fornul ations c i sin
oS Sl BRG CR er tep hs R wRe fo B 81 plaque
rup@ird knditH&ohesmRsticteh@ig, it is inportant that a

reliable, reproducible and constant plasnma

concentration profile of drug is provided follow ng
m. i st.ration a ient...Chen cal st abil)i
AR BBt I Statchy PG dbudhlR RSB MR gl
methygrBeiieinthind foral 4 and 84 IR iteeok iy f-aethet)S2-thitandiingform B
substance, and_ conpositions conIainigg it, should be
as geaiya preECEentp Bl g menp Beturs ef § metisraantdOerseap raRicabte
pro?ﬁ 12989 QfsedselMBr coMaltAY tn GHith Rhidibitdn 3¢ ﬁie%&%ﬁg B0 is beneficial.
nge in the p%y5|co-c em cal characteristics of the
active conponent, e.g. its chem cal conposition,

density, hygroscopicity and sol ubility. Anorphous .
Aniespkite! DRr<aL ENERYTONPRRES § ethed ot Frs@tmﬁgt orypphylaxis of
diseXRIB Gnditiéhl idWhiSh ifHiBitigh 8f théRh Mm[seoeqlefﬁ&%lcgmch

¢
to handle and to fornulate, provide for unreliabl
corgpilisghiflininystraging obp heodpeaticdlyehidctice drount péa imstueddie3-(2R-

ot BT bGP AU LU bRE fR >

thibRHihERim BWE b @Y€t BOFS Rl tBerefrompr ovi de the drug in a
substantially crystalline and stable form

Myel oper oxi dase (MPO) is a hene-containing enzyne
' | kocyt es
of GRS RRGAR ARG BALIREPROOUSL SRl Bkocytes,
Neoaifodeganeatatias Dt dot(s)l antslindiait nat Baited el AlBSinedSiDiogRkE (AD),
per oxi dase, thyroid peroxi dase, salivary peroxi dase,
Depgptit sieBiivadidicrtip Sehiaenhasiit (CRPk Milhae@iit wmbmpstmess MCD,
. I O q .
A B et P e Pt Cat CXRCD)
CognibivbImpaitementb et &CTND h pultipleSciaeyn Paikihenfsddiscase
he characteristi.c green cal our, of. MPO Cl eava of .
(PO R BORFEGD G 010G HRTREIO R ieGie HADYRCPF (agse) selerosis
(AYS hfftort RErdA&IRcaSRANMRED |, MAd1iM% HyBichSA 8BS (MS A RT@rticobasal
catal ytic properties indistinguishable fromthose of
DegéreritionaliogeessiyerBuprTheciean PoresisgeidlainyBriog 8yndsemo k¢ BE), and

to.oxidi ze chloride to ochl aor qus Ld. QX her . .
oSy G BT e P P SRR R G dnclpsy b
notyisédbODb&alsyEdbsk ! Als@dat @ndia, FMNatiakethdfewy bodies, HIV

particul ar inportance for conbating infections., These
dere%rmasF%mt%mpprﬂb@mmﬂﬁﬁamﬁmqon’ddbmegﬁwa),rﬁl‘é?’s)l@il&@a&fal\hemann-

. i P X 0 -- £ . X i

i e LA oV T T e S

Didcescrrmd ppioagixeaseses, whi ch fuse with granul es contai ning
nmyel oper oxi dase to form phagol ysosones. In

phagol ysosones the enzymatic activity of the

nmyel oper oxi dase | eads to the formati on of hypochl orous

acid, a potent bactericidal conmpound. Hypochl orous

acid is oxidizing in itself, and reacts nost avidly
with thiols and thioethers, but also converts am nes

a o o . . T L .
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can i nduce damage to adj acent tissue. Linkage of
nmyel oper oxi dase activity to di sease has been
w0 pqitsak@d i n neurol ogi cal diseases with a  PCT/GB2008/050433
neur oi nfl ammat ory response including nultiple
sclerosis, Alzheiner's diseage, Parkinson's disease
and stroke as well as other inflammatory di seases or
conditions |ike asthma, chronic obstructive pul nonary
di sease, cystic fibrosis, atherosclerosis, ischemc
heart di sease, heart failure, inflamuatory bowel
Thedpseas envento@tfurteorabiied tarnthaapieger drdraabeenrat:oi d

Nl e B RS Boos iR VTG S (M),
Pa&'ﬁ@))n W@e@é@sh/fdltﬁﬁe g?ét&ﬁ A?tfﬁ)rl]lgmebxrtﬁﬁﬁa?sﬁpbe$éﬂﬁltaﬁ%n,

circulation and I ssue ergoi'hg i nfl anmmat
Prdgeseive |Sapnahudedrlﬁﬁrd\VBOGudmraern ymdrome pﬁﬁB@é&hgmdc inflammatory

m croglia, has be ed in the
aerfy Sl PO bropnay < RENORRL e R inedide” B s Remiting
M&ﬁplé@@[e%sm(mlgﬂﬁe@&ﬁﬁy %éﬂe’ss@‘)e Ritify ao‘elel%ﬁfsl(SPlWS') and
di sease (Choi K. al. . Neurosc
Pﬂ2502@¥g659neB@@mﬂaﬁGRﬂBEHEPhﬁB s dlsease (C}een PS. et
al . Journal of Neurochemi stry. 2004; 90(3):724-33). It
I s supposed that sone aspects of a chronic ongoi ng
Thé plfehammtehﬁ@n fiethdt feldtes @Nh@¥sede d tRgudasiboruct i on
where_agents from MPO reactions have an inportant

Cogpjfige Dryoedests ineliding b ngbliwtedit h extracel lularly as

0 PR ARO[ IS B gy e

vaseRla®iem80D7Parkinsos prismaeqiD) pestdnoeplchetic I}z@f&im@hism tlymentia

.1s the pres of hydrogen erQX|de enerat
thi@we%@ a§§7 ﬁﬁtaelglas 31@@8 18 DI asa QEoRfiS ﬁaﬁ?raﬁ/ﬁ%%om

(AL@FnRMMQEﬁﬁ%xﬁ&%&ﬁﬁhﬂﬂDf@Bﬁﬁ&@ Egmwﬁénén%h%&ﬁﬁ&ﬁl§fype
different substrates of 'which chloride is nost

(FHéE)ogmgmsive Fepanuchdas palenRSPONPick'e Dsqasn Niewann-Bigk sdPiscase,

g -
e Rlcieat IR H SRS RGP debBnlif RERy it ruerela-
JacebdisRbAdIndiR d&ayesef ficiently (Peskin AV,

Wnterbourn CC. Free Radi cal Biology and Medicine
b) CogntivgPegit ingSphizgphrenta (§1059: f or s chl orami nes with

roteins and ot her bi onol ecul es
C)?@%@ﬁ@%h%%ﬁ%??pé%aléggi Radi cal Bi ol ogy and Medi ci ne
d)B@@Asm&%ﬁ&DNknﬁﬁﬁBnﬁﬁmnmﬁ(Aammorinates phenol s (like
tyrosine) (Hazen et al. Mass Free Radical Biol ogy
e) & Iﬁ%ﬁﬁ@ﬁ@ﬂ?“f@d*”hEBé@¥£I§O9 16) and unsat ur at ed
[ J . Biol. Chem
D(ﬂ%%%%mlﬁg% %?9i2($%g§%£1§3%§?5|2e3 iron centers (Rosen
H, Kl ebanoff SJ. Journal of Blologlcal Chem stry 1982;

137 5 d I Fu X,
The R OB BL IOV (B aRFu Doy 0B0B. 00 (4)
AtdR3-BOHYit MPDRAlYVE Beﬁﬁ%&@ﬁ%&d@ﬁé} 1'n€1'uﬂ r%%{ggﬁ(%tﬂgin%d to

cell infiltration through as wel
attedéion dafieit disorger @ERD), mytemucm @ﬂdlt rheper@ctceuw disofGu£ASHM and
aff (Fr G Journal of Neuroi nmunol ogy 1999;
Wi%fb 1¥14; Yong VW et al. Nature Reviews
Neur osci ence 2001 2(7):5 02 1 1.). Activation of

matri x _netal | opr ot ei nases ( %?can be acconpl i shed
The alfe(s‘a@ fvieREOR S Elates tofhe treatmsninidhediseases #ndLopgdiionsbelow

bri dge Fu
Wh??% by AtV RHAR REBRST 0 plgsi‘%ﬂ ﬁ‘weflﬁ 279-87: Qi
et al . Science 2002; 297(5584): 1186 90). This
OX|dat|on can be either a nitrosylation or
HOCI - nedi at ed oxi dation. Both reactions can be a
consequence of MPO activity. Several reports have
suggested a role for MWP's in general and MW-9 in
particular as influencing cell infiltration as well as
tlssue danage (BBB breakdomn and denyellnatlon) both

p—p g— o
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generated by activated phagocytes (Lassmann H J

Neur ol Neurosurg Psychiatry 2003; 74(6): 695-7). The
w@z@sak24boss is thus influenced by proteases aPdr/GB2008/050433

reactive oxygen and nitrogen internedi ates. Wen MPO

is present it wll obviouslydave the capability of

both activating proteases (directly as well as through

di si nhi bition by influencing protease inhibitors) and

res P R L YRR R PR OB B RE b e |
broacisieR aBergicORD)ingi§ catrihsiseasecist-mdecwhdrugahduded €aclying aspirin

and NS Bl i Bi-nd et RIS BaRs g and of al

sev%ﬁﬁ@sc bAd 60eMbaubesT B NAOH r-ﬂe%dn%@@@és@rcﬁr(ﬁﬁ‘é 9195@1%@‘[195 pulmonary

'ungs to noxious particles or gases.
dlsmp ¢COPWN] brondhetad, itchyphndbindgentiohs aaned.Shneplﬁlrhu btdnChmamm]ghysema

cause of chroni c .norbidjt dm)tall in,tthe United
brogfHpdas s sty P Sernionts: BRETY [ Eni eBs 6 Eeeh
hy}y@éfelnﬁmlvﬁ? pﬂéﬂnﬁ’(ﬁﬂlsﬂflur@' HRe8§8- 1nd1{ﬂd1h£1 Bryplogehie ey A0ERitis,

is 1.7%in men and 1.4% i n Wwomen. COPD spans a

1d1¢ra1ﬁge 1rt§¢rs@te£\l @némyorfla&a brasiscFompligating aéiveaoplastig tharaphiend
chr%ﬁc 1%%gtéosn Er%th{gﬁ%g ‘[ui)I %@m a%ﬁ) Ia%{e%ﬁnﬁgs& Qr%lA(‘E’tﬁer un%% él}]fectlons,
corgpleatiofis ¢ﬂluﬁ§1?alspaahtafﬁnh5vatshamcm@ﬂ MRombo o dBoRkisg the lung

controls (Keat| ngs V.M, Barnes PJ. AmJ Respir Crit
vascglagirgpgd Pgmona%gymg[gnmqrs @ntl‘qnégg(; actwﬁyé@chﬂmg g@tment of

|

et iR Rohatlasyictited bl Ranifiory Mdice Ry 3o R Bl B hirways. and
iatt@gerﬁt calgh; Bruseredi diroieic ghiRitiaimaedh g erisipy nd@@mentosa, and
Vas\%%%gp%ﬁ?%p%gﬁg%ﬁgs\é\a{sogt | fgigﬂ'rgmﬁg ?r@:haae T %{igrrlgrvosa (hay
fevlefgkﬁels)ﬂ ﬂ(%rﬁﬁls”ﬁ?&ﬁe VMQﬁfe@t%n 1'nBlu§?ﬁ%Q§é’ &ﬁﬁﬂn@ﬁ‘ %ol@.f argq;@ctlon due

('Shar on Respir Crit Care
to maﬁ'rat@ékgy%@)ﬂ vitus, aﬁhiﬁmao porppaitve (mlehrtlmgcﬁAR;%) emdwdcmqurus

bor&: aé’lgp glé&s( %réﬁrét&ées %sssog{a eg 1%@{]1@%]1%&#3)%%@ qlSX(ﬁ%O&I’tﬁl’OSIS both
prifAA0ma) secdAdaFyUB CHor @Reathpl VROnpaMiMIMRIpRIVS SlAFia; a.fe?wcal and lumbar

associated wwth a reduced risk of rmrtalltg rom
spasndylbitrapyd byt bk a@d@é@%@l{lﬂhmﬂa@md@ﬂh&w and Sahsidésgase; J
ser%?e%%ﬁlﬁ%nd)%lg%%l}rggﬁgﬁg ﬁ%c'l etpﬁ rme/ Igm@ gr i alr‘ule %sgﬁ%t?éo%%h.rltis,

reafite: @ftireistasd ahdiMendned als@mhﬂhrogm?e@ptwmryh@@t aidbtlied infection-
COPD, since there is strong evidence that th

relged AoepR{hicraad boag diserdets sy a%wb@rﬁ%logéﬂpﬂégmgﬂtésdwse and
t I [

PojQYQLHERAL: e a8 RITCE Fetal e Syh DA cRRRAR o B

caldlam:pyrbpid)splllut@ temhionn disdaseandetadtiinorphiitp relatet tewtok, ngsal and

ehner D E., C05| Rev Res )
VB! Fuliomiaish: BYSEED Ssoms! By ERamsaiap o FEn SRdrome:
sysM:’ch ls8lcASRQGH %hﬁ%d‘%l‘érbd'eﬂﬁ@ts%tg&lﬁ:t lup@f &Qt%@maﬂ;'@lhss nfiRde,
OV\BVGI‘ is not critical as nobst cases of
coret s tensee piataserand uhdisrangintetlicophgetibe isyn dwm@t mflgmmatory

my%ﬁ%élreg 1 NBEﬁnge_éqq@atw%&ﬂb{@%dﬁﬁﬁpﬁ%i%s{; p%%figlagg?g’ fk%g%]:{ttica' juvenile
art@tis i889dR9 AdiopdthicSuiMarBmytory HirRides oL MRS ARG GiAL Eistribution and
evi dence that elevated MPO | evel s in COPD na
assegited ispriremed anfehaymadig devey ped Yepsteglic ﬁ%‘@%ﬁ‘fﬁ“@ﬁ% vageulitides
e A, g O RSB FRRS BB i
nod@spanicsosodpiCpppaacritisyand vaduidtelct hasodiatedvapgmerdl idection,
enphysenma. At herosclerosis An MPO inhibitor should
reduce the atherosclerotic burden and/or the
vul nerability of existing atherosclerotic |esions and
t hereby decrease the risk of acute nyocardia
infarction, unstable angina or stroke, and reduce
|schen1a/reperfu3|on |nJury durlng acute coronary
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91). Patients with established coronary artery di sease

have hi gher plasma and | eukocyte MPO | evel s t han
wheaBtikps2cont rol s (Zhang, R et al. (2001) JaneCT/GB2008/050433

286(17): 2136-42). Moreover, in two | arge prospective

studies plasna | evels of MPQgpredicted the risk of

future coronary events or revascul ari sati on (Bal dus,

S. et al. (2003) CGirculation 108(12): 1440-5; Brennan,

ool SER0R) ol ML AHEN AR 00 Foyite
Meﬂ&@@ar(k@ﬁ)@edeﬂdﬂudkdmwals sydsme] andi RaindLiall Iibappectever, Kikuchi
prin y healthy but a few cases of severe Candi da

disps edii “ﬁ%%“ AS: terdlgpitisides. ppd ByeRthisgl y, MPO
deficient humans are | ess affected by cardi ovascul ar
di sease than controls with normal MPO | evels (Kutter,
Th®invential furtleO(eBt)esAg tambinenieit tlerap(4 (Wﬂ)e)ein A- (@Birtgtmbfpmﬂsnyi-

in.the .MPO t ffect di ng to. hi
el PP TS i B At archney erapths s bR e
pharhidedi@iRalt dognpdkiion @ RirBS%ition cOMPALMPS- @R&e@zﬁﬁfﬂroﬁ;ryl-methyl) 2-

associ ated with an increased risk of cardi ovascul ar
thigiagthameel rvg Ap@@ﬁmmgtergd cegleurr¢boar) semmnﬁg]éy with therggyzgnd/or an

agq%? ?01‘%{[6 %/‘%F@fﬁ (g fgy Qge of] cardlggarérll;dé cse?&igo ﬁar %tﬁezrgg%%rﬁ‘ﬁggl)sorders

and¥paribhbead artdr6 (dekase429- 30) . Dat a accunul ated duri ng the
| ast ten years indicate that the proatherogenic
actions of MPO include oxidation of Iipoproteins,
GREER B0 G- ERISHEE T S POR SRR afh B A RERUTp Bcoptable
saltl thsteofNmalp pe adﬂntmsiénedim asopatidrewsle soripbucids filogy orfs. ordnore of the
nd S. L. Hazen (2005) Arterioscler Thronb Vase Bi ol
fo@@’(‘% gIo¥RPH2-1 1). Recently, several studies have
1)5199@%111%15}'3%5198 Bhkantpior ot yrosine nodi fications of
LDL and I'poproteins. Since chlorotyrosine
rrm)jNSAHAit (ecm gcermlswhoybc onldylbopr {¢ye ngeneena flatbipipfen, diclofenac,
hi’/r@ochgaow_s acid produced by MPO these nodifications
'ed as specific markers of MPO activity
blagkotrisne dynttRBid inhibiWs (‘ﬂeLOGlﬁﬂﬁﬁltéﬂs%ggAZﬂMﬂ)T Ailbnyedicofelone,
&b)r?é 2075-81). LDL particles e{?ose to MPOin vitro
0a@@r3é§%tMP l@&ﬂt%@e gBAECY 110d atlad-Uidt MkeoNi MKES6,

t [ f ti
T AR RSO RESELESE PO Spamae], T o
( B ledBotrideiredeplor abhigoniotsY eQSCPE) 3588lj dnhda@liang L XT93apbAlkcolate,

the rral n apolipoprotein of HDL cholesterol, results in
chol esterol acceptor function (Bergt c, S

_ )4 0 thpiAcad Sci U S A; Zheng, L. et
2) ﬁf“ Hypf&é@ﬁ%ﬁusnﬁtrnves? 114(4): 529-41). Systematic
st udl) esa-bfockdre eg. n@odpaoiohmnhhﬂle;omhd)/m t hat I\/PO bi nds
tp and travels with apoAl snma.  Mor eover
S BuEibott Sorvartieta o L R S el GoRg e
t Bflagpftysi cal ly interact with the macrophage ABCAl
cassette transporter during cholesterol efflux from

t hecheadsiopivheene! Bockgrs (€. Vetapzaml c(ﬂz]@@an) {gloBipate, @méodipine);

bl e Bios pAGonifl 7. irPhisels 3Rl B Rlonf i,
28034rlgn); 38-47). Thus, MPO seens to have a dual

]%gravatl ng role in atherosclerotic |lesions, i.e.
3) aceaagulapta. fpipe@m@dcunul ati on vi a aggregation of LDL

par T
R Y T e A s S

pr ebepihtelatugntgaiondnlsbitas ésg opalrogri, axlapidna)emstdedt AZ4160);
surprisingly display useful properties as inhibitors

of the enzynme MPO. Furthernore, the novel conpounds of

the present invention display either one or nore than

one of the following: (i) inproved selectivity towards
TPO, (ii) unexpectedly high inhibitory activity

towards MPQ, (iii) inproved brain perneability; (iv)
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in nore than one crystal form The conpounds are
hereinafter referred to as 3-(2Rtetrahydrofuryl -
woredossib42®@- t hi oxanthine forms A to B. The not aP€DOB2008050433
Brelates to the order in tine in which the forns were
created, not to their relatiye thernmodynam c
stability.lt is thus an object of the present
invention to provide crystalline forms of 3-(2i?-
4) bELANKIS AT Mo MBRN) b Eedulfigxant hi ne i th
advant ageous properties. aspect of the present
I aviamilinongtioars sleh as PPAR agonists (e.g.pioglitazone, rosiglitazone, Galida,

3-(2i ?- tetraﬁydrofuryl t hyl ) - 2-t hi oxant hine form A
3m(ua ehitazagry gefyRpF Qs FpPlt H'gfq%w) 2-t hi oxant hi ne form A,
agraML R Al &dﬁ&%eﬁﬁlﬁ%ﬁ&% étéﬁ}fﬁgz[ % Qhwaltfik PREAGLES, 'a%@rgaststm

in providing an X-ray powd fraction pattern,
|nmﬁwguma,ﬂuWEXMnhltlng substantially the fO||0MAng

| t t le 1. Th ks,
eh RS QR Rl IR Bied ¥y om i ne By ago

forﬂyhBAgnﬂhmngﬁm§gtAgg;nNgye been extracted fromthe
di ffract ogram of

3- (21 PXRewpaibipde-af GOS8 HSOAY TY018 hoxant hi ne form A,
The,r tive intensities are less reliable and instead
of 9J§%§F%§ wrnFﬁe%hg%e follow ng definitions are
useg)p&%5@ﬂ3hyy@hﬂmbﬁﬁ5|ty* Definition 25-100 vs (very
strong) 4-25 s (strong).0.5-4 m(nmedium 0-0.4 w

3) me%nama‘mée%|fartq><@@pienf16¥?§q8tainé§ltafeé, derived from

0 SO SOOI S 9 BB P e

is a crystalllne forn1exh|b|t|ng advantageous

3 (%égt? B eiwéff qwﬁs%ﬁﬁ% 'nggfmaﬁ kﬁ‘a&wﬁiﬁ a%&rtth%%bove-

mehh@nd%ﬁ %§§e@¥s dr rﬂP{e%}%ééi’ﬂﬂ iReRyddes
3- (21 ?-tetrahydrofuryl -nethyl)-2- thioxanthine form

B 3- (2|7 tetrahydrofuryl -methyl)-2-thioxanthine form
ac%grd n gnt

Foghs ASaaRe D oM, Dah it e el b asuliE roment ga ellgs the

pn?ﬁ?kg@pﬁ}aﬁmunwﬁlgure 2, exhlbltlng syb;tantlally t he
ol  ow ng angl es, d-val ues and intensities; Table

2.Definitions used: % Relative intensity* Definition

- r =2 str

ERA R PR S AN iR Rab3h OLRRh Ramehusns
enah@bim¢edl 3-(BroudhfdroAclogedny-2nmbasanththen t h vari abl e

slits. 3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne

formB is a crystalline form exhibiting advant ageous

V

Th® E&an&'g‘ldg gg ‘gl%gg{élng&é ?g{éetﬁgtha | fa@@ Ry | kY S inWeform@Rat provides
for3mpRived eesercd hyoidlofzuF yitharethb yd)mpamdh o6 ent¥antien havanthdadvantage

is nore . stable at nbi n S .room
thef i G GBS RRS FefOBE STt LR B G AL sk Ry iy Bt stabiity as
well R RaR gﬁﬁccﬁﬁ’cﬁ{? I?hhsS tH@Jo%lp%hﬁ@é ﬁaﬁ‘%e Et@'ﬂﬂé SRhWR& over

over + 6 i’'s possible to crystallize
progen(eRil petiedsy ahydr of uryl - met hyl ) - 2-t hi oxant hine, i.e

t he conpounds of the present invention in one single

solvent or in a mxture of solvents. An exanple of a

Thé tiveaidreis siplsuart, b iPhGRay Ghyiedaby ihcabil®min@lexihples.
conpounds of the present | nvention from an approprlate

It vaif | bpeppresipiaddny the gritled eRR &at qregalling femsoif gempoundg ! the
1nv@1%1(§101g %K@grepé(reatogf %hél' g)%c%géek‘ GALLB0 hlefh AQlof 0t
tion, by tenperature

system vent “eva p
acddedameas/ah tianE amiplyd leeld eanddﬁizi}t dhow @fentially the same XRPD
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anti-solvent (i.e. a solvent in which the conpounds of
the invention are poorly soluble). An exanple of a
wa@eiosakd4eo anti sol vent is a m xture of water anePCT/GB2008/050433
et hanol . Crystallization may al so be initiated and/or
effected with or without seegding with crystals of the
appropriate crystalline conpound of the invention.
Crystallization of conpounds of the present invention
dlfgé&léﬁ,epatﬁg@? g%ﬁ%sec‘ 1@515 e'a%efe{ﬁ '%)pd‘gs n.“%% F]htel’lslmrlllSO?(RPD diffraction
patfe@ﬂismve ﬁrchnie)(h(bse emtﬂfceﬁwyerf mnmlez\i\l‘fﬁﬁﬂn ee relehyd Ip&ﬂtﬁn@(allowmg for
solvate crystallizes |i6related o the

CXREGMPIBD PIraThUe seceighshp papherypia B@é@m aspf&e e tWélen

pro%ﬁ%ﬁ' j(R‘f’DC?ﬂQtate{n RSyalddd s fg@pc@rﬁcﬂfﬂe?dd 1RYill be
the skilled person, the c ystalllne ormt hat

aprobtiaicd by tlcteqﬁdtecdls)etqoomhd:o HRPD reerisitips thaysvaanwhemmeasured for

t her nani cs stalllz tion prqc Under
eSS FAIAY PG S hard entighar e restoat g ahXafipte.
pref@raaedrRhthiien. pPressure and concentration of conpound of

the invention), one crystalline formnmay be nore

stabl e than anot her (or indeed any other). However,

J,ne forns that have a relatively |ow
Aﬁ%ﬁ%ﬁﬁgy diham ¢ stability may be kinetically favored.

3- (TRlﬂétrahlyﬂroﬁlﬁi@H hieﬂfy;l) kietdnthih@ey bk, m ofified frb®,a solvent
urlégiproflle itation, the presence or absence

Solbﬁwrs@é itiqn o anrppdiselven of Ry Heprsing il &1ent »bapiq W&‘iﬂon Dimethyl
I t

S ST au MBU 088 ot BRPLESRIL ) DYy b

useideis natiyodvent. Uk lgbkatetuelilay eratdliaox sintahienm doarbimatidntvatiBwater at a

baq%éél%%ﬁlghﬁtgrag%h d %(gf s |b§| qs;:(s; %/9( 46:8;21621%6!: P,Ign)a(lgcrl] thf)rggp}ctgte theAsubstance

pre%erét?tia?l t}@}d}@dﬂ&{@i&d Yithe W@(ﬁf‘éﬂlaun@ of £H198h@ ﬁ{ag}'vﬁ%f Wt%gﬁl i vw) to
nperatures about +60 OC or bel ow, for exanp

1006¢w?V@np@maﬁ&p@Wbygmﬂﬁﬁm@m&mpMQHahpdﬁﬂd@mb@ﬁwan5(whdt050

t t bt st apl e, R
AR ER burg o s gy G Phloh R g e Betmern0 pag 0gsC. Two
polgﬁlog(h{sdﬂaﬂ@ﬂedﬂﬁﬂéto%ﬂﬂtI&Jlifﬂlé@h'AQfS préfemibly formed at and below 60°C

?-tetrahydrofuryl - met hyl ) - 2-t hi oxant hi ne at

aﬂdﬁﬂﬁ@@ﬁﬁdﬁé@“@ﬁ@@ﬂ3 ©-0C or above by, for exanple

addi tion of an antisolvent. The conpounds of the

i nvention may be adm nistered and used as described in
Stilg3108 M3V pbEnxepipALndsobfioh ABoit vy @hdvieaid° Gasanbferms it to

further processed hefore fornmulation into a suitable .
PolyRRFRTEE VI HITI RS FYRIAAES BRI HBPTPE Fh Hpiod1Lionk gbout or F below 60°C

tra®RAA o) Rty AT B! b Ly QLIGERHNA of BloQ: RIBLS: starti
rapaf?%creégﬁ%m&? er agpeci?Pg * aﬁe ﬁresentOané%tlon T Sarne
crystabiizatiesatvpbalomaeE (t andaherf dacmaakagiiomedsng] taipergtigie below/above

Lconmpound, of the inv on in admi xture with at | east
0GRS HAP k& iR 1y B SO ABOBIS uvant . di | uent or

carrier. Another aspect of the present invention

provi des a pharnaceutical fornulation conprising a
Thefollownieg efamples will describe, but not limit, the invention.

2i rahydrofuryl met hyl ) - 2-t hi oxant hi ne Form A

Fbgﬁ% é”fil% {et r ahydr of uryl - net hyl ) - 2- t hi oxant hi ne

3-(BRueq-ARy iy f@e rinetHyne2 th)thnﬂimé &aaé (fofie AXBI(M®o %@tm):\aild dissolved
accept abl e exci pi ent. Anot her aspect of the prese

in g wl@tmni er?ﬂtﬁﬂ@l/ﬁz&@éﬂa) wateh 60l pnslaodistm hygdroxide Solution (1M, 80
mlg ?‘ng’& at%g}’él\@%a‘gir fal],:l)?l)l/tl r_()%%lttﬁn)}mrfltélret I;FI h(e) )%%Irl]l%lﬂlil was screen filtered to a

smaléglaky edctor. deS| red, which nmethod includes
adm nistering a therapeutically effective anount of a
conmpound of the invention to a patient in need of such
treatnent. Anot her aspect of the present invention
provi des the use of 3-(2i?-tetrahydrofuryl-nmethyl)-
2-t hi oxant hi ne Form A or a pharnmaceutically acceptable
salt t her eof, |n the nanufacture of a nedlcanent for

T T T T . o s
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cerebrovascul ar atherosclerotic disorders and
peri pheral artery disease, heart failure and
w0 e@pitsatOry di sorders such as chroni c obstr ucP€TmeB2008/050433
pul nonary di sease (COPD); bronchitis, including
i nfectious and eosinophilic fronchitis; enphysena
bronchi ectasis or cystic fibrosis. Anot her aspect of
the present invention provides the use of
3-(2i ?-tetrahydrofuryl -nmethyl)- 2-thioxanthine FormA,
or a pharmaceutically acceptable salt thereof, in the
3-(eRN¢eif g ttoferybhethyie2itdamaitine (form t)evas ceatabieset byra slow addition

is of multiple sclerosis. Treatnent m
of AR ﬁzﬁéfém&ﬁh@ogwsw%@gﬁr% A E9Pd SUEIDE CRRDAIAR X%%e&éastals
apﬁ%farerdnﬁe RIBSGNvad QY 'fQInﬁ‘;‘;kr ﬁﬁiuge%SFﬁlQﬁ'y YstnQll HCl had bezn added

?-tetrahydrofuryl - et hyl) hi'oxant hi ne  For m
thecsiursy whmsmwdem toomatdngpeanme Walmnghtsﬁietn thdrgnepfwas ififtetedend

WSROI S Bec BalfEERRRCH e Bl b Re CERL R pme 002,00

% AMUChUHEE 0B AIAWSNGO P dn@isShPH SIMRlI(SEATEz, PIMIE0186) aspect
of the present invention provides the use of

S (Bpra 213282 @trsahyd 3#aesy I Hjvet Hys, )lH)24 b #linox&ht hpd.Aonm ),

s st Beztra B R abab SR AR catmont of

prophyl axi s of atherosclerosis by preventing and/ or

reduci ng the formati on of new at herosclerotic |esions
FbUnApHéQU@@Veﬁd/or by preventlng or slomnng progre33|on
3- (9& tes en 1%'% thﬁf?)s -Thc dio DAY uesdef‘ ép(? tgrrguenr) VaR R Cs%lv%!i 1r} eli] Solution
OfgnﬁahQJMHbﬂaBYﬂM@iuﬁwbsﬂEthy|) 2- thioxant hine Form A

or a pharmaceutically acceptable salt thereof, in the

manuf acture of a nedi canent, for the treatnent or
RSBGPS A0S €151 AR RY BRIGLIA% bRy o chanol
wafelr.aguie poipt whercangstdd Wwercaibherwnd ot the saugo the addivibhevras stopped.

aspect. of the present .invention provides  the use of
Then {hgselufigh Wap g Igf fﬂr% hrirde KYAD) Lo FHIG A iR pasffigmor
anti%'blv%npx%’sr ARGEY 4 &dl ltt)’a AGE SRE. aﬁ{eesh?r?}l vad IRESQEnd WasHeBEWashing

manuf acture of a nedi cament, for the treatnent or
wapp@]ﬁhmedxn 3 swps m@@M&OéElghaml/gmt@ewgh cthaodl/ astecddonitle cthanol.
obstru u non eas Tr eatent i,ncl.ude
ThEP TR G Bl aR i aRE AL LER st M i 1cast
98 P§.EBETH- tdtﬁ‘ﬁy'?dﬁbﬁﬂgl ﬁémyzl)cheﬁn(@(aﬁﬂﬁﬂ&%@ichteﬁf@eﬂﬂ dgstaldform A.
redu0|2? the ris di seases or conditions in which

Identityi b ‘Nhﬂ%fﬂ¥m@Héﬁ¥%ﬁ@(MPO i s beneficial which

o GRPIARE Ry & T 2Bl b SO T BROTERURE 134 5941100 2,

3.8 BesoRPS DL, a4/ V.8 | v.8sAmkaL 219
3- (£?7 te%rah drggﬁegp-neth IG?Z t%loxanthlne Form A,

Ide@htydaypﬁdia?&@emer Baﬂftaytlmuselpg @bKet radiation Hle?4t6fA)anot her
aspect of the present invention provides a nethod of
treating, or reducing the risk of, neuroinflammtory

TaBieSRr ders, cardi o- and cerebrovascul ar at herosclerotic
disorders or peripheral artery di sease, or heart

Am@kﬂfﬂha@tnivdspb%htBﬁmhdesmdey%, such as chronic
obsttuetive fronary—ti-sease—(COPD), in a person

?#érlng frg%4%r at riskS%of, said disease or

cq@ ition, whgpein the n@ﬁhod conpri ses adm ni stering

to't e person a therapeutically effective anount of

3-1@24?- t et r abgdr of uryl - met hyl ) - 2-t hi oxant hi ne Form A,

or a pharnmaceutically acceptable salt thereof.

According to one enbodi nent of the present invention

said COPD is bronchitis, including infectious and

eosi nophilic bronchitis; enphysema; bronchiectasis or
cystic fibrosis Another aspect of the present

invention provides a method of treating, or reducing
the risk of nultlple scler03|s |n ‘a person sufferlng




acceptable salt thereof. Another aspect of the present
i nvention provides a nethod of treating, or reducing

wo besnsziko of at heroscl erosi s by preventi ng andPOT/GB2008/050433

reduci ng the formati on of new at herosclerotic |esions
or plaques and /or by prevenfj ng or slow ng
progressi on of existing |esions and plaques in a
person suffering fromor at risk of, said disease or
cqn 3tion, wg%ﬁein t he ng$hod conpri ses adm ni stering
to"the person’'a therapeutically effective anount of
3-1G38?- tetralpydrof uryl - get hyl ) - 2-t hi oxant hi ne Form A
or a pharmaceutically acceptable salt thereof. Another
adBd¥t of thé9Present invention provides a method of
tr ing, or , reducing the risk of atherosclerosis by
cﬁggging the4g§npositionn6f the plaques so as to
rgduyge the riggk of pl aque 5 upture and at herot hronbotic
events in a person suffering fromor at risk of, said
di2®éldse or céadfition, wherein the nethod conprises
adm ni sterin o the person a therapeutically
egp‘le ive angl}%t of S
3-G2i?- t et ralgdr of uryl - met hyl ) - 2-t hi oxant hi ne Form A
or a pharmaceutically acceptable salt thereof. Another
adelt of the.ogresent i nwention provides a
pharnmaceutical fornul ation conprising a
t Herldpeut i caPPy ef fecti vé® anount of
3-&i7?- t et rahydr of uryl - nef hyl ) - 2- t hi oxant hi ne Form A,
or a pharmaceutically acceptable salt thereof, in
admsisot ure w 832a pharmacewtically acceptabl e adj uvant,
di luent or carrier, for use in the treatnment or
pridpRyl axi s 8£4di seases & conditions in which
iryyd%ition oglbhe enzyne“yPO is beneficial. Another
aspect of the present invention provides a
pharygaceut i caligf ornul ati @ conprising a
therapeutically effective anmount of
3-28A32-t et r aBydr of uryl - m#2 hyl ) - 2- t hi oxant hi ne Form A,
or, phar mac ically acceptable salt thereof, in
a&ﬁ% ture mﬁsxéa phar nacélti cal |y acceptabl e adj uvant,
dijougnt or cappier, for yge in the treatnment or
prophyl axi s of neuroi nflammtory di sorders. Anot her
asppext of tha8present inwention provides a
pﬁzr ceutic % formul ati on conprising a
t herpeut i cab®y effective amount of
3-G2ig?-t et rahygr of uryl - ngf hyl ) - 2-t hi oxant hi ne Form A,
or a pharmaceutically acceptable salt thereof, in
addioot ure wi 2H9a pharmacewti cal |y acceptabl e adj uvant,
diluent or carrier, for use in the treatnent or
pﬁéﬁﬁylaxis %ﬁ6nultiple g¢tl erosis, cardio- and
cefgefgr ovascubgy atherosclerotic disorders and
peripheral artery disease and heart failure and
respiratory disorders, such as chronic obstructive
ul ronary di sease. Anot her aspect of the present

DeBﬂW@HfP%ﬂiprovides a pharmaceutical fornul ation

0 | singa t herapeuti cal l tive anmount of

%0 %@?g{éﬁﬂtéﬁ%tfk v»?e)%ﬁlg-ﬁ)t

?-tetrahydrofuryl -neth i oxant hi ne Form A,

25d00a pharmaceutical |y acceptalverysabhgt hereof, in
adm xture with a pharmaceutically acceptabl e adjuvant,

4-28i | uent or carrier, for useSi(#reM8e treatnent or

0 52f ophyl axi s of atheroscleroah%n?%hgﬁeventing and
reduci ng the formati on of new atherosclerotic |esions
and/ or plaques and/or by preventing or slow ng
progressi on of existing | esions and pl agues. Anot her
aspect of the present invention provides a
phar maceutical formulation conprising a
therapeutically effective anmount of
3-(2i ?-tetrahydrofuryl -nmet hyl)-2-thi oxant hi ne Form A,
or a pharmaceutically acceptable salt thereof, in

N T T I L T T T I g,
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Anot her aspect of the present invention provides a
nmet hod of treatnent or prophylaxis of diseases or
w@oovditsi4oms in which inhibition of the enzynme MPOGB2008/050433
beneficial, which conprises adm nistration of a
therapeutically effective ampunt of a m xture of
3-(2i ?- tetrahydrofuryl-nethyl)-2-thioxanthine formA
and 3-(2i ?-tetrahydrofuryl -nethyl)-2- thioxanthine
prmB, to a patient sufferi refrom The present
00Tnventl on further relates té’ot?{g@pl es for the
*The ebdtive MteiditicsNesidatled gnel aifirveoddhso hitas(rsd withhtghloglits.
but not limted to Al zheiner's D sease (AD), Denenti a,
Cognitive Deficit in Schizophrenia (CDS), MId
gni tive Inpairnent (M), Age-Associated Menory
I'mpai rment (AAM ), Age-Rel ated Cognitive Decline

S(I\%Tﬁ%%)f IB (gggt at.h \éfos %{ Ehyagg t}]h1gxelﬂq€g§;b h%ﬂ%}% £1\| @ixture of form A

anch,S‘inﬂTSl@@iedht 9@0«: mearxhimﬁe of ML tiahdlngl amis wtcs cate, 10 days
myotrophic | ateral sclerosis (ALS), notor neuron

thedra@é%z%&thnmtﬁyﬂn Ruvasi gone @%H@rﬁamp hgut Ondsy)), was filtered,

waRREARRE e AEREEE LA B o PR
5 by ETREbos. 1 EDPIeS(1at) a0l Nncumonai A 4(S3OR) . 28

menti a i ncl udes is not limted to, Down

3. Sé@rﬁﬂ(@n%H) \Aa%hﬁ%n éﬁ}ehﬁiﬂ/é TAgB it i : a with Lewy
Idegﬁg"k Si)s(oﬂr?'g/\sf) y pe%%{t{ ﬁ)ﬁ%{%ﬁﬁ&o aglgggrg :ﬂl d6% n n-

Pick's Disease, traumatic brain injury (TBl), denentia
pugi listica, Creutzfeld-Jacob D sease and prion
di seases. The present invention further relates to
therapies for the treatnent of: Neuroinflammtory
Di sorder(s)including but not limted to Miultiple
Sclerosis (Ms), Parkinson's disease, Miultiple System
Atrophy (MSA), Corticobasal Degeneration, Progressive
Supranucl ear Paresis, Quillain-Barre Syndrone (GBS),
chronic inflamuatory denyelinating pol yneuropat hy
(CDP). Miultiple sclerosis (M5) includes Rel apse
TaRed.t ti ng Mul ti pI e Sclerosis (RRI\/S) Secondary

Proaressive WMt phe—Selerosts arlw.)) and Pri mary
\A_néA(;(g?_Eg@} 'V‘TJ/H@ Z‘l hl e gﬁ agy?\ﬁ}t@sl\’tbm\/lb) The pr esent

>

i nUBRtion fukkdkr relates & t herapi es for the
t ridat2ment of 6.5Cogni tive D sorder(s) including but not
| i1 geed to ap2Denentia, inghuding but not limted to
Alighgi ner' s g)iogease (AD), Rpwn syndrone, vascul ar
de1 tia, Pag |7nson s Disease (PD), postencephelatic
a 6nsonl smjégerrentl awth Lew bodies, HV denenti a,
H ﬁt 'ngton's sease, anyoftophic later aI scl erosis
( L§)2, not or 48éur on di seas&s (MND), Frontotenpor al
defelat i a Par R46ﬁson' s Type (WFTDP), progressive
suprdnucl ear 4p8l sy (PSP), ki ck's Di sease,
Ni j@rgnn- Pi ck452Di sease, COmticobasal degeneration,
t raurati c br @l_o,@ injury (TBl), denentia pugilistica,
2q%zfel d- ob Di sease asnd prion di seases; b)
5t|ve Defl in Schlz%Phrenla(CDS) c) MId
tlve Inéﬁ rment (MCl) ;7 d) Age-Associ ated Menory
a’r ment  ( ); e) Age-Related Cognitive Decline
(,&Ft(&ﬁ) f) C34Ritive I npai menment No Denentia (ClND).
T8 38r esent Bivention further relates to therapies for
t@gﬁgreat meng4@f AttentiomDeficit and Disruptive
elgayy or ?rger(s) including but not limted to
attent| on de Icit disorder (ADD), attention deficit
hyperactivity di sorder (ADHD) and affective disorders.
The present invention also relates to the treatnent of
t he di seases and conditi ons bel ow which may be treated
with the conpounds of the present
[ nvent| on: respl ratory tract: obstructlve d| seases of

" I 1 o T I Y L o



severities, and other causes of airway
hyper - responsi veness; chroni c obstructive pul nonary
wale@sasy2q COPD) ; bronchitis, including infectipUEGanas/ 050433
eosi nophilic bronchitis; enphysema; bronchiectasis;
cystic fibrosis; sarcoidosisj, farmer's Iung and
rel ated di seases; hypersensitivity pneunonitis; |ung
fibrosis i ncludi ng cryptogenic fibrosing alveolitis,
at hi ¢ |g%grst|t|al pneunoni as, fibrosis
ggplcatlng ti-neoplastic therapy and chronic
i on udlng t uber &l osi s and aspergillosis
Bt her fuAddl infectiond® conplications of |ung
tﬂ&déplantathﬁ, vasculitienand thronbotic disorders
of29tdYe | ung $@3cul ature, amd pul nonary hypertension;
anfpl t3ussi ve aoki vity inclugyng treatnent of chronic
caygh associaked with inflgmmatory and secretory
c tlons 0 Ehe ai rways, _and iatrogeni c cough; acute
a%ﬁ hroni c @Inltls including rhinitis nmedi canent osa,
a asonot o §h|n|t|s perenni al and seasona
al¥ek6gi ¢ rhi AiPis includingrhinitis nervosa (hay
fever); nasal polyposis; acute viral infection
Deﬁnt%udhmﬁ:the comon cold, and infection due to
% RESHVS @tadgyy’syncyti al virus, Daﬁﬁuemza cor onavi rus

>5(pHcl uding SARS) and adenovi r %pd jornts:
52%rthrltldes associated with ogG [
teoarthr|t|s/osteoarthr03|s |nary and
06 condary to, for exanple, cdh hip dyspl asi a;
rvical and | unbar spondylltW'“@ﬁﬂd | ow back and neck
*Tlpﬁﬁe&atlvp et et asiage dartvedifitans didfiert@irpmp meaglire@walh variable slits.
seronegati ve spondyl oart hropat hi es incl udi ng
ankyl osi ng spondylitis, psoriatic arthritis, reactive
arthritis and undi fferenti ated spondart hr opat hy;
septic arthritis and other infectionrel ated
art hopat hi es and bone di sorders such as tubercul osi s,
i ncluding Potts' disease and Poncet's syndrone; acute
and chronic crystal -i nduced synovitis including urate
gout, cal ci um pyrophosphat e deposition di sease, and
cal cium apatite rel ated tendon, bursal and synovia
i nfl ammati on; Behcet's di sease; primary and secondary
Sj ogren's syndrone; systenmic sclerosis and limted
scl eroderma; system c | upus erythenatosus, m xed
connective tissue disease, and undifferenti ated
connective tissue disease; inflammtory nyopathi es
i ncl udi ng dermatonmyositits and pol ynmyositis;
pol ymal gi a rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint
di stribution and associ ated syndrones, and rheumatic
fever and its systemi c conplications; vasculitides
including giant cell arteritis, Takayasu's arteritis,
Chur g- Strauss syndronme, polyarteritis nodosa,
m croscopic polyarteritis, and vasculitides associ ated
with viral infection, hypersensitivity reactions,
cryogl obulins, and paraproteins; |ow back pain;
Fam | ial Mediterranean fever, Mickle-Wlls syndrone,
and Fam lial H bernian Fever, Kikuchi disease;
drug-i nduced arthal gi as, tendonititides, and
nmyopat hi es; The invention further relates to
conbi nation therapies wherein
3-(2i ?-tetrahydrofuryl nethyl)- 2-thioxanthine FormA
or a pharmaceutically acceptable salt thereof, or a
phar maceuti cal conposition or fornulati on conprising
3-(2i ?-tetrahydrofuryl -nmethyl)-2- thioxanthine Form A
is adm ni stered concurrently or sequentially with
t herapy and/or an agent for the treatnent of any one
of cardi o- and cerebrovascul ar atherosclerotic
di sorders and perlpheral artery dlsease

~ £ AN M~ 1+ L T r I T R Y ~ 1" T e ¥
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c)
anel ubant,
W@RG0sAkaper t en
(e. g. netoprol

| eukotri ene receptor antagonists (
LY2931 11,

sive agents,
ol , atenol ol,

accol at e,
for exanple a) bet aptt/cBR@®8H50433
sotal ol );

MK571); 2)

b) angi

converting enzyme inhibitors){e.g.captopril

qgui napril, en
(e.g.verapan

cLARR tensin
candesartan,t

anti -coagul anti a,

1 s
ticl opi di ne,
met abolism f

Rayhehun s

al april);

c) cal ci um channel
|, diltiazem fel odipine,

bl

am odi pi ne);

e. g. CP195543,

otensin
ram pril,
ockers
d)

| receptor antagonists (e.g.irbesartan,

el em sart an
arin

prasugel ,
or exanple a)

| osartan);
for exanple a) thronbin inhibitors
factor Xa inhibitors;
IPARHICF® 4e. g. cl opi drogrel
AZ4160) ; 4) nodul ators of

S

3)

I|p|d

insulin sensitizers such as

2. PF?ARteat@bydrsﬁsylfmetgybﬂe@idxaa&lmé ormoA; dkiacwrigekin providing an X-

D

azaa

ozi |

fibrate

SembEsh bgﬂfg&s% G hERToy e

-V?ll‘ues

Foﬁhqyastatln,
fluvastatin):
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solution by addition of an antisolvent or by
decreasing pH froma basic solution. D nethyl
waeoBazxisde (DMSO is an exanple of a good sol veat/GB2008/050433
whi | e al cohol s and/ or water nmay be used as
anti solvent. Al cohols such ag ethanol are suitable, in
conbination wwth water at a basic pH |In this case, an
acid nmay be used to decrease pH and to precipitate the
f [ ashhoK | | ot al
> %ﬁigia%et%g drggﬁﬁerﬁtg tiEl?r{—)xyzal%\lll g(%&f} et ween lﬁaé(:c\?? %‘g E[Oogitf]glbg’
charadtavjzed by uleXpay pswparditieictbi *hhetstvalues h§)6 heltoes87, aB. 16, 24.46
({)é(ﬁ%egaﬁly between 5 (v/w) to 50 (v/w). The
an QrZfcite of the reaction/crystallization may be
between 0 and 1000C. Two pol ynor phs have been
di scovered. Polynorph Ais preferably forned at and
6. A pra@as6i00 Gegmepapa]opmd BplR RBetithysna ugthovathyd BO-ThioSrthing igm A

subst ance of poJynmorph_A in a.sq]ution about or above
soies R naPsfElalEs | 5 SopiheRis b MG 18 ot i i ng
a) G AR 6€s1RberRd RkeuBhidto &Rl IWhb@PB-2akhn @ineRF @My form, or
)GOOC ?gr]ansffc))rnsg?/{_tmto poljyl/rmm A gzrform ng the ad
a ngKyeg ff dny Aaim ga sititable solvese to 600C or starting
stallizati on above/ hel ow 600C and t hen
®) %L&c(}vrl% gl}ensaﬁlﬁlﬁgrt%gggtﬁgm?’errper ature bel ow above 600C may
c) ik6latihgd thie3-@ Rfedtitiideo fafyl nfdh F1YR-thiok MBihp ktfis obligned.
foll owi ng exanples will describe, but not limt, the
invention. FormA- Alternative 1
(a2 r.afur . =¥ LRI thi 0
7 e R R 1 5 pRl R R Bp R of sorCor
beletvhanol (240 ni), water (100 ni) and sodi um hydr oxi de
solution ( 1 M 80 nL) at a pH above 12 and at about
roomtenperature. The solution was screen filtered to
8. A HBBdsk aQJo@(ﬁ_ﬁ% to claim 6 or claim 7, wherein step b) is performed at temperature
reactor. 3-(2i ?-tetrahydrofuryl - nmet hyl’) -2-t hi oxant hi ne
of ¢4°6ranba)ownas crystallized by a slow addition of 3 M
HO (26 nmL) at roomtenperature and at good stirring
conditions. Wen crystals appeared the addition was
9. 8t mpeRd aéidihy Weary diétoFSlairts Bab Bywhobiantepld) idKdrfdt@dd during a
been added the slurry was stirred at roomtenperature
prodenged tigietperiPien the slurry was filtered and washed
wi th ethanol and water and dried at vacuum at 400C.
The yield becane 9.02 g, 90 % and purity of at | east
10.98 processlagtivtdiyg yanddnblvRclabOdz9, O dizp by i gapfrmed during a
13.82 (br s, IH), 12.45(s, IH), 8.15(s, IH, 4.58(m
prolgpged fimspepiod) (m 2H), 3.81/3.60(m 2H), 1.94/1. 80(m
2H), 1.88/1.74(m 2H) Form A- Alternative 2
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne crude
11.(A2R-gtramydrofasyleénsbyl)-2atlioxanthinedlontiBon of Di met hyl
sul foxide (21 nL), at 65C. Crystallization was
initialized at 65C by addition of antisolvent, a
12 8- R RUBa R drSfuBANRLh NG - WRK S thinBlF ot 93, RRAME (e MARIi] providing an X-
crystals were observed in the solution the addition
ray\psvast didisadion Patterntehbibgolasubgiantivly thobtillow ifgod-valups:s,

FlU "uumtci"l"pci'atiji'c ai’idthci"lFIhc creh—t+ot—of
°5‘Ht¢sol vent was taken up agaf?"™®tPa slow rate. The
ST ddGANie TH el gGv@ifendf e YRANNA) WS | PREILAY ORiftensit
in g st\(g%z W I h {)I\/BO’ Etg%angl wat er, w et hanollta?vvater "y
and 1W.4h ethanol. Then it was dried.48 vacuum at 4e0C.
; o :

% 35(PR-tetrphydrof ¥yl - met hyl ) - 23t oxant hi ne wa®
achieved T crystat—formA —tdentity by TH W
(500MHz, DVBO-d6) d (ppm) 13.82 (br s, IH), 12.45(s,
IH), 8.15(s, IH), 4.58(m IH), 4.55/4.41(m 2H)),
3.81/3.60(m 2H), 1.94/1. 80(m 2H), 1.88/1.74(m 2H).
Identity by X-Ray Powder Diffraction using
CuKa-radiation ( 1.5406 A): Table 3. Angle (2theta)
d-value (A) Relative intensity 7.11 12.42 VS 13 .61

~ e~ A ~ NN VAR AN = = oA




17.58 5.04 m18.09 4.90 m18.61 4.76 m19.87 4.47 m

20.71 4.29 m21.42 4.15 S 23.16 3.84 m24.46 3.64 m
W@20089582262 m 26. 37 3.38 m 26.80 3.32 m 27. 53 BCREBM08/050433

27.92 3.19 W28.26 3.16 m28.43 3.14 m29.53 3.02 W

30.41 2.94 W30.92 2.89 W3hL¢p7 2.82 W33.16 2.70 W

36.06 2.49 m 36.45 2.46 W38.50 2.34 WDefinitions

used: % Rel ative intensity* Definition 25-100 Vs (very

S_(‘Sl_r‘O'{‘llp')_O_5- vt U"ri‘ujé am 0= 4—W m
(wea *The relative intensities are derived from

di ff gaot ogranp neasupped W th|variabl® slits] FornBy9.5
gramof 3-(2iP-tetrahydrofuryl-nethyl)-2-1hjoxanthine
cont &i7i ng a mxturewof form A and3B8 was sl urri ednat

anNnoC 1+ n m o nf 6 ™ at hannl Aand 2 bt Ay
S+ HR—a—xXHe—6e6+—bo—H—etahor—aha=—t—Wat et
1 oNn

Aft eP-320 days|the tr&hsfornati té~]f7orm B was m
coTpl, The[ sanpt e_{about . 2 gr. s fiftered,
vvasheghvmth el hanol %d air-dried. Tdentity|by 1H NVR
(50048, DI\/SOLd6) d Gppm 13[{82(br 296 I H), 12.45(s,w
IH) 8 15(s _ A 58(m IH 4 55/4 41(m |2H)

3. 81/4§960(m 2H) 1.94/1. 80(m 2HR.851. 88/ 1| 74(m 2H).
| UCIILI _y U_y /\ r\ay I-UVVCIICI lJI f T abl; I UDI IIH
Cuka“ rSZdl atioph ( 1.58b6 A) Thble 42%ngle (2theta) W
d-vanug (A) Relativejntensify 7.0 47 VS 13.62
6. 50 W14 06 b.29 m }[\}4 54 6.09 m 1%6’?% 5.77[W 16. SéN
5.354m718.32 4.84 m g 2.50 m

4.06 m
3.87 W

13. 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine Form B, characterized by the X-ray
powder diffraction °2theta-value 16.56 °2theta.

14. 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine Form B according to claim 13,
characterized by the X-ray powder diffraction °2theta-values 16.56, 24.86 and 29.07
°2theta.

15. 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine Form B according to claim 13,
characterized by the X-ray powder diffraction °2theta-values 14.54, 16.56, 21.85, 24.86
and 29.07 °2theta.

16. A process for the preparation of 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine form B
according to any one of claims 11 to 15 comprising the steps of

a) dissloving or suspending 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine of any form, or
a mixture of any form in a suitable solvent;

b) allowing the solution to crystallize;

c) isolating the 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine thus obtained.
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19.05 4.66 W19.34 4.59 m19.64 4.52 m20.57 4.31 W
21.30 4.17 S 21.85 4.06 m22.97 3.87 W24.86 3.58 m
wW@2008658261 W 25.78 3.45 m 26. 30 3. 39 nR6.52 3rGHGBR008/050433
27.70 3.22 m28.02 3.18 m28.14 3.17 m29.07 3.07 m
30.13 2.96 W31.31 2.85 W3L8 2.82 W33.47 2.68 W
35.86 2.50 mDefinitions used: % Rel ative intensity*
Definition 25-100 vs (very strong) 5-25 s (strong)
0,8: -0 ¥ ' 0
177 A e BRI 010 AP QD o] LR mpcrarp of s
or atiolvh, vari able slits. CLAIMS 1.
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne Form A
2. 3-(2i?-tetrahydrofuryl-nmethyl)-2-thi oxant hi ne Form
18/ P%%S%E&ﬂi@qg claimAb QY ICHlliIﬁq 7?&}h3§%ﬁﬁ’s‘[a}9 %?qg %/)erformed at
diffraction pattern exhibiting substantially the
tenfretdtawnioh g0Y- vadboss.: 3.
3-(2i ?-tetrahydrofuryl -nmet hyl)-2-thi oxant hi ne Form A,
characterized characterized by the X-ray powder
19.04 Eafdc@&tdc@&dgighgtaﬁy ¥ beclZigis UG t8tBESWRereth- step a) is performed during
3-(2i ?-tetrahydrofuryl -net hyl)-2-thi oxant hine Form A
a pedengeditimeg posiodl ai m 3, characterized by the X-ray
powder diffraction 2theta-values 23.16, 24.46 and
26. 80 2t heta. 5.
20.3A pRicBsstartordmpdd ahybid oMahifl 16-t3-10 hwhxainthdpts i§perforAed during
according to claim3, characterized by the X-ray
a ppdoRes NG priRdt i on 2t het a-val ues 18.61, 19.87, 23. 16,
24.46 and 26.80 2theta. 6. A process for the
preparation of
21.3-(2R-Rirbletdrafuyyd rroéthy Y-2- thistx iythine i ¢farabeandidinggo faoy of daims 6 to
according to any one of claims 1 to 5, conprising the
10,&%8@35': a) dissloving or suspending
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne of any
form or a mxture of any formin a suitable solvent;
220 pharhweswigal foemslation conpriong By 2R-adttahydrofwyl-insthiyhtd-ng
.the  3-(2i ?-.t et rahydr of uryl - net.hyl.) - 2-t hi.oxant hi ne thu
g dehh LR of S T S AT P one
ph&rhRBeudikcallPaRephblEREiptht.t enper at ures of 6C0C or bel ow.
8. A process according to claim6 or claim7, wherein
step b) is perforned at tenperature

23. A pharmaceutical formulation comprising a mixture of 3-(2R-tetrahydrofuryl-methyl)-
2-thioxanthine as defined in any one of claims 1-5 and 3-(2R-tetrahydrofuryl-methyl)-2-
thioxanthine as defined in any one of claims 11-15 in admixture with at least one

pharmaceutically acceptable excipient.

24. 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine according to any one of claims 1-5 or 11-
15 for use in therapy.

25. Use of 3-(2R-tetrahydrofuryl-methyl)-2-thioxanthine according to any one of claims 1-
5 or 11-15 as active ingredient in the manufacture of a medicament for use in treatment or

prophylaxis of diseases or conditions in which inhibition of the enzyme MPO is beneficial.
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of 600C or below. 9. A process according to any one of
clains 6 to 8 wherein step a) is perforned during a
w@eaasyed time period. 10. A process accor di npCT/GBa0v§/050433
one of clainms 6 to 9, wherein step b) is perforned
during a prolonged tine periqgd. 11
3-(2i ?-tetrahydrofuryl -net hyl)-2-thi oxant hi ne Form B.
12. 3-(2i ?-tetrahydrofuryl -methyl)-2-thi oxant hi ne Form
Relels r -
26. 5.1% f({fg él?j?%“ﬁé b? ?26‘1? Eet%&ﬁaﬂoﬂ%rpﬂm@&zés?glﬁ :H%ii/e %Cﬁ(érdmg to any one
of él@llrﬂsOI\NlS agd G-(Slﬂltetemydﬁ)furyl methyl) 2-thioxanthine according to any one of
f% tetrahydroéuryl nmet hy I&HZ th oxant hi ne orn1B
clag:ﬁsa 1?7 &t S48 nllg;e 161YS 1A ﬁhﬁ)m% Bre 8 3 peqicpmgiy for use n ‘treatment
%{%F?l@?ﬂg BF 4i8cakbs gl@:o%ﬂﬁ%h@m vl‘ﬂﬁch inhibition of the enzyme MPQ is
?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne Form B
bermticmt.di ng to claim13, characterized by the X-ray
powder diffraction 2theta-val ues 16.56, 24.86 and
29. 07 2theta. 15.
3-(2i ?-tetrahydrofuryl -net hyl)-2-thi oxant hi ne Form B
according to claim 13, characterized by the X-ray
27 powcree aglordingda ¢lem 23 R whereie said dissascs 05c@Blitians ags,

neurom%gm%{]ago %ugrderg hgrd?o a%ig cerAbl%Vgs%%?a‘? a{h%I‘OSEIIQEFO‘[IC disorders and
pr eparati on

perdphic?Zil Artegtdiaayd hedrufayluramidiydpiratdry Bisoxientdches fiaoimic Bbstructive

according to any one of clajns 11 to 15 conprising the
pul§}0é151§1 (gq;eagg Qﬁ)]%]g} @Wrwémér 1n§]l},1§1f§]§ﬁgfeﬁ‘rgous and eosinophilic bronchitis;
en@hﬁ%hm,&%h&ﬂgﬁgﬁ§6 fic Eﬁl) 2-t hi oxant hi ne of any

orm or a mxture any formin a suitable solvent;

b) allow ng the solutlon to crystallize; c) |solat|ng

t he 2i ?-tetrahydrof uryl - met hyl.) - 2-t hi oxant.hi ne t
28 AR aivh aipording jo Jrreser %%a@waqlﬂaaléélseﬁsg.%% 1t%§r®pﬂple
Sdégggoapmkﬁwggghgkggd at tenperature of 600C or above.
. A process according to claim16 or claim 17,
vmaeu1ﬁepb)|spm¢onmdattamaauneofGGK:N

29 R ot R R 6 R Saf I ES BLP PR i gt B SRl o

thetenBEMO MP@ & beAbFicidl, MhRHQDMp2ie&L/dehiRE trh e BBRp&ftically
claims 16 to 19, wherein step b% Is perfornmed during a

effg.‘,tlgp enaat afj A@Rp@prpl@dirofggyl -methyl)-2-thioxanthine according to any one of
i ?- tet.ra I thloxanthlne pr epar ed
Clag%sc(:gé 13 ltsb[%n@ﬁe#{é{‘:ffe{rﬁé% %ﬁ 0, or 16 to 20. 22. A
pharnaceutical formul ati on conpri sing
2i ?-tetrahydrofury I-netgg )-2- thioxanthine as

30. d%me.%l qlireaimend aePigphvpys gl diseaseger condiigng ‘éi]éllﬁlﬂ Kahipigon of
the‘@n&ﬁn@k/ﬂl@ ﬁsﬁengﬁ&a PRAIIRS &1s§sae{dg1¥n§ﬁ?ﬁm & fera eytically

excl p1 ent. ar maceu i cal or ation conpri si ng
effective xtmonet foa Iﬁl-X([lﬁ‘B ?f B{(ﬁRaﬁyaﬂleIfOlﬁmyl adtyhy2 )hloxanthme according

élyt(%hi:e% t b ﬂf}cﬁr@fﬁ)u&#r ﬁ%} f?lr)% me?ﬁxlb—%-éﬁ 1ng§cco%(?mg to

anﬁ@ﬁe d’f%%ﬂn@ 1300% wpa@mpéu@feﬁﬁ Herdiporhn adm xt ure with
| east one pﬁarnaceutlcally accept abl e exci pi ent.

24 3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne
C?rhe b%cgacco ”é’ @chalglf 9 or lﬁ m%lerem sal(li dlsélasesl gr gondmonse are

ne@oﬂlﬂh&ﬂaﬁir& aAypededd, dandio- Rl bytehroadchia@xapiREBdtic disorders and
according to any one of clainms 1- 5 or 11-15 as active

periphgrad artenytdisease, Rearhipufornd upwigtory divpiicesaneh s ¢hypnigobstructive
pu%n&ﬁ(ﬁ%}éﬁ?@{}C(@ﬁDf 'B%HE tgxfn§lu8fn>gqh§?£%ﬁsan8 reoﬁﬁ&q{ﬂtié BidRchitis;

on of the en

cmpkysefachb@hcldéctadiser @bti@fibioxisur e of
3-(2i ?-tetrahydrofuryl -nmet hyl)-2-thi oxant hi ne
according to any one of clains 1-5 and
3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne
according to any one of clainms 11-15 as active
ingredients in the manufacture of a medicament for use
|n treatnent or prophyIaX|s of dlseases or condltlons

o a1 R S~ " o -




27. The use according to claim?25 or 26, wherein said
di seases or conditions are neuroinflanmtory
walc@enstaes, cardi o- and cerebrovascul ar at her oBCl/eBoG08050433
di sorders and peripheral artery disease, heart failure
and respiratory disorders suph as chronic obstructive
pul nonary di sease (COPD); bronchitis, including
i nfectious and eosinophilic bronchitis; enphysems;
bronchi ectasis or cystic fibrosis. 28. The use
according to claim25 or 26, wherein said di sease or
32 curdhéthedadcording to ghdien ZLbred0g sihsrodr safhidiseass oncendition is multiple
di sease. 29. A nethod of treatnment or prophyl axis of
sclefogia 95 BAkBISOR §HEFEIS0oNs i n whi ch inhibition of the
enzyme MPO i s beneficial, which conprises
admnistration of a therapeutically effective anount
of 3-(2i ?-tetrahydrofuryl -methyl)-2-thi oxant hi ne
according to any one of clainms 1-5 or 11-15, to a
patient suffering therefrom 30. A nmethod of treatnent
or prophyl axis of diseases or conditions in which
i nhibition of the enzyne MPO is beneficial, which
conpri ses adm nistration of a therapeutically
effective anount of a m xture of
3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne
according to any one of clainms 1-5 and
3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne
according to any one of clains 11-15, to a patient
suffering therefrom 31. The nethod according to claim
29 or 30, wherein said diseases or conditions are
neur oi nfl ammat ory di sorders, cardio- and
cerebrovascul ar atherosclerotic disorders and
peri pheral artery disease, heart failure and
respiratory disorders such as chronic obstructive
pul nonary di sease (COPD); bronchitis, including
i nfectious and eosinophilic bronchitis; enphysema
bronchi ectasis or cystic fibrosis.32. The net hod
according to claim?29 or 30, wherein said di sease or
condition is multiple sclerosis or Parkinson's
di sease.



