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9- (PYRAZOL- 3 -YL) - 9H PURINE-2 -AM NE AND 3-

(PYRAZOL- 3-YL) -3H 1M DAZO [4, 5-B] PYRI D N 5-AM NE
wORHBNAIRWVES AND THEI R USE FOR THE TREATMENT CPCTARGIOR050433

Field of the Invention The present invention relates

to a novel conpound, its pharmaceutical conpositions

and nethods of use. In addition, the present invention

relates to therapeutic nmethods for the treatnent and

prevention of cancers and to the use of this conmpound
NEW adwpoamNdsed2ur e of nedi canents for use in the

treatnment and prevention of nyeloproliferative

di sorders and cancers. Background of the Invention
ThRpwepttdrvenipnsilates teinoaslesytatline fagins af 8-(AR<etkehfydrvifinyl-ofethyl)-

2-BoGiih R o R s eR e m OB flso gt 685 1 R Tis S gapprising them
ami@kﬁﬁ@@ﬁpm@@§§ses including cell proliferation,

survival, angiogenesis and netastasis. Currently up to
100 different RTK' s including troponyosin-related

| ! r N, , .
In P8Rtk e ARRERG L I bor P B b fakcMo be ina
ﬁnﬁﬂtwﬂﬁdlgbmmb?c&ﬁ?hﬁﬁﬁyhﬁ%ﬂﬁﬁmﬂ@ﬁgﬁkkﬂpmhﬁﬁséﬁﬂﬁﬁﬁ%ﬁ%amﬁ

Trk receptor fam as. three nmenpers,. - TrkA, TrkB an
onkyfram theroy of e higjaing agogmsreialy vipBlegpapac tying pypcess, but

4] V - .

ol e PR e (AN A fok it & et S Al ions
comfiidsimfhihehactet conaggamadTr KC. Each Trk receptor contains

an extra-cellular domain (ligand binding), a

trans- nenbrane regi on and an intra-cellular domain
Fufthd¥CinUad RHeinkia b feo fARMBIrNY corkp@iids NdisnghpeftattiBatlal oRdWe,

the ki nase catal yzes aut 0o- phosphoryl ati on and_trlg?eps
repaiesiwg ¢ enthgosiigniaplasmagnngerdtation ppeftlbwadig iTpioveled felowing
admﬁ%&%& gﬁ?f%ﬁ%%? in neuronal tissue during its

Hevel oBmsn Pihere Trk's are critical for the
mai nt enance and survival of these cells. A
post -enbryonic role for the Trk/neurotrophin axis (or

Cheatorlwighilityn salislygpte stabitdy.igdi"phagiuiélst pbihe avthey iagkedients are also
n ' ' i:

s IRl (s TP LIRRLERCL R

capaPht dboiigi cdifectivily stbreal oveusppeetiabRopericalk off ime, without exhibiting a

. Neur obi ol ogy,., 2001, 11, 272-280)..Iln t past decade, :
Slgla\l&%ﬁsqha%%ealmﬂ& Wﬁﬁer&iﬁm}q#f@%ﬂ%@ﬂsgcﬁ%@@ﬁéﬁwaqomnent c.g. its
chdrhi®kll daghpblikioR] RR&l, hgroWddpiticanagbuBakg published. For

exanple, while TrK's are expressed at 1ow |l evel s

out si de the nervous systemin the adult, Trk
ressi?n.is i ncreased .i.n st%ggdprostate

| at e. )
AngatRheiR il may i preticina 1y RisT gL T anifblesich materials are

typ‘i’c%lﬂ? RSB UiME@B totaBdlcWRB RS fEXRILS %réx@&\é foRViftcha®lb sEﬂhBiliﬁz, and
and undetectable levels of Trk B and C. However, al

arcj ofishdeyns! tofbc e pagieleors as wel |l as their cognate

| igands are up-regulated in | ate stage, androgen-

i ndependent prostate cancer. There is additiona
They liflteeeanuliaturt bes@nmatctllshagee pidsiaamecoudtalBracegithise drug

become dependent on_the Trk/neurotrophin axis for )
compesiitiongy it 5 ipportanty wheseyergosstple. foriiprre Brecdrngipn 3 subpigntally

i s-induci ng agents specific for

CD@%@?%S%EFQP% e%ghdent prostate cancer (Weraratna, A

T. et al The Prostate, 2000, 45, 140-148).

Furt her por e, e ljterature. al so shows that . .
MY&&E’P%‘*%E% @Pb& 1S BN STY RIS LR ?‘%}]&f‘i% oFHpgngly in
polfHoAHoANCIO4r 1dEkE St (BVIRS S AEPA L Echethi b S’ Rlrde RORAStamily of

carci noma {Cancer Cell, 2002, 2, 367-376), colorectal

cancer (Bardelli et al Science, 2003, 300, 949-949)

and ovari an cancer (Davidson, B. et al dinical Cancer

Research, 2003, 9, 2248-2259). There are a few reports

of selective Trk tyrosine kinase inhibitors. Cephal on

descri bed CEP-751, CEP-701 (Ceorge, D. et al Cancer

~ A NN PN NN NN A A
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and/ or growmh factor binding to cell-surface
receptor(s), pronotes receptor dinerization and
wo amslifi4ad es activati on of receptor-associ at edPOBEBRY0S/050433
aut ophosphoryl ati on. Activated JAK phosphoryl ates the
receptor, creating docking sjtes for SH2
domai n-containing signalling proteins, in particular
the STAT famly of proteins (STATlI, 2, 3, 4, 5a, 5b
lives
e e RS NG STATS 8 Sy BUBBINES ot progse,
salivapmpdrirddase clapoperoxidact, prostgiuéintH dymiease zaidi ocrarithe mature

transl ocation to t nucl e Once in the nucle t he
CnASTRTS 291 e qﬁ&ﬂ@ﬂélﬁaﬂ%vaﬁe%@almq%e%%wntwaﬁg aloptly Gund
herflé‘ﬁfa%ﬁn&@s 1[11%915‘3{1 @%&lnl%m g%ﬁb@fésﬁ’(gnsﬁﬂ@fﬂi‘% clﬁfac%?i@ﬁ§ green

i ncl udi ng, but to, genes encodin
colamtngtMBOs Cleahagei af ehesdig@plyde Boflgedinking theltyvo ahlaU/es: ef MPO yields

cle re at or, [ D2, e
the em1 c & Ef)ihﬁl? %glpgﬁagé?(%l eagaléﬁ% BTO&)&%IG%&g%]@%%IC %rom
tho§é|-5ft%@ﬂnta&%ﬁ%ﬂn@ﬁh@'enzytﬁ@ﬁ%@h arrégeﬂ\/ﬁéraﬁma% SxilRe¥ CBMEide to
2003, 22, 423-43 L Over the past decade,
hyroshiretsrasisl. ©tharbafidesand pscusiahalides (lllkettbroaywée) laraidsng
e, JAK [ or STAT signalling with
Phﬁ%ﬁé&ﬁ?éP gﬁ?ﬁ?agﬂglsorders and cancer has been
published. Constitutive activation of the STAT famly,
in particular STAT3 and STAT5, has been detected in a
PMJ¥sie pApyEcyar imnesiance fongombame risriiqnsy Bhse selif comiaie MPO,

iyl A SIS NG, B0y

engfl { thiveoal gddi STA Tnqogidneia yhanr onve desiokes, termpal thagbdsomes, which fuse
.proliferative and/or anti-apopto ive do eam

witger RPzdREMyglogerogdpse t%é%@pyfl%?g@@%%f“@wwgowmes

theB®hbiMALd QEvIRYE HRERIE1bIIPINIGARE %d@% 68 YortHaki¥g b8 hif cﬁlorous acid,
vari ety of cancers ‘and hyperproliferative disor

a potEnblestesicidal compownd. Repodhhaiowseasol lsm)dlzmg IPisEY, am:Breacts most

.357-384:. .Cho | nt rnatlon of
av1§§/%®6¢6%1§ %(g%éo t%eﬁ %»}19 al@%c%er SRS | 0 & logﬂmmes and
chlaﬁhaamozleﬂélam%adh1ﬁﬁcrbp1&@g7e)s ard 18rg@dbgdc9tic cells, Whlch like

npai rment of negative regulatory proterlns, such
PMNﬁe arg fepatie ebphageeytesiRpRIGTeorgR AR VagopiBeesyan generate

0 t f

BRSSPI ARl PULNGG LR AEAL LR Sy drogn
perBaddkicin Bso Beeblalsed o thie phtrsmlle o QR8s whbre th®1eabild) with chloride

Several nutated forns of JAK2 have been identified in
canginguge; gAgE 10 IaEREESSERt ti ngs. For exanpl e,

transl ocations resulting in the fusion of the JAK2

ki nase domain with an oligonerization domain,
LirmEge JAKRsloBaoxidAk2acandly RCMisadliK!, bebaurepliatd in mplrotaicat

i n the, pat hogenesi s of various, henat o] .ogi c
disiyzey YHAAGOUOT BBTHIPRET RCLAIBHIIAR Sclssonie Agheimer's

diséf0Park@sod 31’s§c§3)md MR ok Q&BNtsloYher %ﬂhﬁhﬂ&t@rya(ﬁ%bése&
mut ati on encodi ng a val i ne-to- phenyl al ani ne (V617
corglifiagtsil kg aptbmaj mrgmmbmtldep@@m@m dlseatsgucgﬁlq‘fﬁhram,

nunfer of t r sent thr yt
b e SRt AT b ot e RPN Db BRESEE, o
glogcine it ddnﬁhg% exe Flddunfitdie brihili $€ 2888 cantBehd¥ul R eed Alidbested to be
protein is able to activate downstreamsignalling in
asspgjated g driugh MPQ{avelki ne stinul ation, resulting in
aut ononous growt h and/ or hypersen3|t|vity to cytoki nes
and is believed to play a critical role in driving
t hese di seases (M)} Percy and McMullin M,
Hemat ol ogi cal Oncol ogy 2005, 23(3-4), 91-93). JAKs (in
particul ar JAK3) play an inportant biological roles in
t he i munosuppressive field and there are reports of
usi ng JAK ki nase inhibitors as tools to prevent organ
transplant rejections (Changelian, P.S. et a
SC|ence 2003 302 875 878) Mer ck (Thonpson J . E

~e 4 a NN PN O A PNA PN A PN\
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conmpounds, or pharnmaceutically acceptable salts
thereof, in the treatnent of cancer. The properties of
wo b@sasaapounds of Fornula (1), or pharnmaceuti ced1/%B2008/050433
acceptable salts thereof, are expected to be of val ue
in the treatment of disease gtates associated with
cell proliferation such as cancers (solid tunors and
| eukem a), fbroproliferative and differentiative
I ; riasis, rheumatoid arthritis, Kaposi's
Aﬁggﬁg%%%%ﬁﬁégﬁzngiona, acute and chroni ¢ nephropat hi es,
MR pedittnscellableinosalsely gsésent iattietitalatioa ahé osdsae undergoing
ut oi mmune di sease acute and chronic |nflannat|on

inflagpeatigns Moseepesihigalbe NPLY copjtaipiigraciprhaesseandmicrqgbia as been
do&ﬁlelntéd%@té ORs ik ﬁ[s@!%reemuh & CRFBQY rQM%t Q“!I(ﬂlmal of

, or pharmaceut acceptabl e salts théreof, are
NemwpamMedogplﬁ%7dﬁ(ha]%klﬂﬁ Pmknmomadnemm(6h01D1§<ﬁalJ

NeploR ot o3 e DR ST S AR CORRRP ot Jourmal of

Neadh@nidie! Wk asi(B 7123k Midsuppesidand$BRRBASYdctsCof a chronic
| eukem a, nultlple nmyel oma, nel anoma, oesophagea

Ong,cam:elﬂanmﬂétoe mgsulthe pepwethbknmag deqctlalﬁbelemlﬁr@ agewrtp \iiogaMPO

reagt%]n% a’vegr\{vtm Sfta% O(f neurOb! ast ong, Kaposi sarcoma,
varil an can ) reast cancer i ncl udi ng secretory

breast cancer, colorectal cancer, prostate cancer
|nclud|ng hornDne refractory prostate cancer, bl adder
The givyaic is fdeaspd heth emw*gelleﬁlﬁla@ﬁ wellfs intg phpgo ES@IS@mF%IﬁQhe

gl )
nelglg@? %r ‘he at(!lé an dwﬁ@%%g{g%'r]?@pgﬁg % 3007-17). A
preququrp'ﬁrte rfex, the M/R@ adivcigne dre preuehcajoﬂ'tgrdnsgen Ipk@oixydet gk;nemteﬂ by
A@ﬁﬁﬁ nesotheLlona and | e enta iglcularl
PRI SUDBRAYEESURIRIGE lsemt%twélc oxgdiged pozyme is

capabRSbh %’é@a ﬁﬁﬂfb?ef oiatﬂ?feteﬂf‘&bgﬁ‘ﬁ€§6f whitlPEhiGriao g %%co%&@d From
particularly prostate cancer; and nmore particul arl

thigweaetmehe etiorgotonrpdisalosddane - b:ammbloromaelﬂéi@@hﬁ@sfoaﬁed HOCI

For mul I or. phar maceu table salts
xRy Bpndr bl CREIRERE W& B einD EREReBirin i) Rpfisienty
(Pekkiat EWint@fbo QPO YI 8 Radiehl Bibfdg ?%@Wd‘{mﬁ’é 3W1de0d): 572-9). It

i ncludi ng such conditions as: ergi es, |nclud|n?
als@ ferevghloramings with g1inugIouPs bothldiﬂrPf@thé apd ether biomolecules

/ f.ood
(Peg%l i tA& Iaeg étla Fli]eevlga?'dwa]‘? @3%18 g@%g@%ﬁﬁaﬁpgg ’f{%s) 1t §%]370|) al?g
chlahhz&ésgplfendls $li>ked@f(&1®l)l Qﬁaﬂﬁ SIRst Acylaeskse Raéhfchllrmmlogy and
ing osteoarthritis, rheunn

Meétrqutﬁ 1 %97523 (éh o?0§p1éh awd eaﬁatbﬁ%t%amse% hpsétm(félbﬁﬁtﬁﬂe etal. J. Biol.
Chgt‘ﬂnﬁ’(ﬁ()tl' OP&26): Q§473'5d11 pg oXUTEETLE céﬂ'ﬂ?r? gIr{rﬁsrae%{f)ﬁrl KB ASHSS). Journal of

rratorryo3|tls ositls,
Bidlegicd fdtchiigsy (8di 125"&(1221) B&73le354) rhd aroseings proteins (Fu X, Mueller

r ies), Cr ' ' ul cerative
DNEgipsede T2 cbontebiinS 0GR 38R SReN ormt osus
polyarterltls nodosa), and rare disorders such as
pol ynyal gi a rheumati ca, tenporal arteritis, Sjogren's
syndrone, Bechet's disease, Churg-Strauss syndrone,
and Takayasu's arteritis; cardiovascular inflammation;
gastrointestinal inflammation; infection and i munity;
| eukocyt e biol ogy and i mmunol ogy; neuroi nfl anmatory
di sorders; and transplantation. Additionally, the
conmpounds of Fornmula (1), or pharmaceutically
acceptable salts thereof, are expected to be of val ue
in the treatnent or prophylaxis of persistent pain
states, including neuropathic pain, and pain
associ ated with inflammati on. The conmpounds of Fornul a
(1), or pharmaceutically acceptable salts thereof, are
al so believed to possess JAK ki nase inhibitory
activity and are accordingly useful for their
anti-proliferation and/or pro-apoptotic activity and
|n nethods of treat nment of the hunan or aninal body.

o o o . a o
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Furt hernore, the conpounds of Formula (1), or

phar maceutically acceptable salts thereof, are
wez@satadot o be of value in the treatnment or PCT/GB2008/050433

prophyl axi s of agai nst nyel oproliferative

di sorderssel ected fromchronjc nyeloid | eukem a,

pol ycyt hem a vera, essential thronbocythem a, nyeloid

net apl asia with nyeloflbr05|s i di opat hi c
Pr(ﬂyo%t?(f éa@éa%é ﬁar i Eu%%'o Ve 1%@1&?&%& fh?(l)dgﬁLfﬁceﬂB% %Well as the

yper eosi nhop rone, St1c syndrones

demdtmamﬁ:B]BB m@bl&cﬁr&m&vmmllece@magﬁalomnﬂ&m anmirm‘mf

hepatocellul atic, cervical cancer,  Ew.ng
Newrgiraggo! logg 051940 m Medoasiv W dal-Oare Reyigeyahcuroscience
20%1"3l Qg‘grs OPE F?%&ct%ﬂ&%f m&t‘ﬂ';c%é?&l n@rot@ﬁﬁ&%‘ r(Ml\@’ﬁ %5&‘59

der cancer, mel ano l"'ung cance non
acwnmllbhadehtougu thy acéing ef uIQsNS@n@fotemsi irspedstadseds dellwtsghrough

ox LT T Foate PR LSSl T Blaor Ad TR EERED a7 Guz.
et N3 didred2802:20MYBISANE.] 86-OUK EMHisPoxi QNN ica bE MG hni Tsﬁ%Ton or

cancer and prostate cancer. Detailed Descr|§ﬁ4on
HQ¢rlegediated ayidation ﬂBOﬁr wadlims ce@hm apksqesmerof MRuaquvjty. Several

rep%rts R!nge[)sngg ﬁyelcce Ge %r g@nﬁﬁpst 1% %( %al)ntdwlj %am"‘ng rg n
mffu!éﬁ)cml@\bélhﬂlﬁ%tloﬁhs WY dheissel cﬁﬁiagd (]B]BB BrédkdodNand demyelmation),

6al ky| 6al kenyl , C2-6al ky nr - to . 5-nmenbered
botéalii%% @4\ (G AevipEPedY AR ¥ e wpm) dﬂqeampormcg of these

A Nt SISt v

presé€uCce Of b(dﬁl:aaésﬂlave ﬂsléﬁl El)aﬁ(ﬂ@dﬁﬁll\&s brdN{ Bsay @GO NFRbap@rtive data has

also %O%y 1ng %\ﬁl dj.%q(zvéllﬂggnceéf,?gme %s%}r&e’rq(fm parj)‘feases

1m1¥l/gﬁfe%'t8 p%ﬂc%a@ m@l@é gl atﬁaéﬂbkﬁ}nﬁim nﬁaﬁ%&é‘l%ﬁ¥£bap§f0aches.

nmenber ed carbocycly
het er ocycl yl may be optlonally substltuted wi th one or

ThgBirRecteRtoT P Bad REre SERHT S e Gtasdfie AP ERE BRI Broducts
gerfe@e&&osy @étwatedqmdg&:yt& @%sﬁﬂmlﬂelt EINRGMA Néhrosﬁ%ﬁ’s@blﬂaﬁﬁlmm

3- to 5-nenbered carbocycl

74@) @ﬁﬁér B@P wonallossyis s 1mﬂve@a@¢1bbpr@tﬂas@m@é repg{ive exygen and

t
L ARPHIAN SRR SERL o USRS L BeR5eRhy orbou
actBatieg peteabesquircitlyadskydl] asGlrongh kl&mlﬂlbl‘u@ibﬁ) &1ﬂu}éﬁ(y1hg pibtease
t.o 5-nenbered. carbocyclyl, and 5-nenbered
inhghitogy) 8¢ @FYATALINGHEREIVE SRS G 6al kyl, C2- 6al kenyl ,
C2- 6al kynyl, 3- to 5-nenbered carbocyclyl, and
5- menber ed heterocyclyl i n each occurrence may be

Choptic olsatucyivemdmomnde plerdentdOPBubst i t uted with one or

Ch%%ri(g%er%?\Ft.ive%ﬂIglg¥% ﬁi,slsegsleeégfbg’i?){éég 51 seasg é%ﬁ%@&g@%}’ri’sed by airflow

linthtis 91‘?1?/ Gl fully %mbl'esﬁgé‘mrﬁd\!& R&ahdon ISNKS%Q Qgiz%ggé%sive and
N( R2a) N( R2a - NQ2, Céma

asso@@‘@i N(iR @a@bgormm@@nmlmogat)egponsw@ a1 F@gous partlcles or

gasegg(g?%%&ﬁf%r puﬁﬁ%eg}tg%@ﬁ 2 is tht &Q@%)eacma &2?&5: 5 Qirgnic

mortﬁﬂﬁ? a)d=NORitan thethﬁfeﬂl SatsQuridl 1§3p4§6dt&}/ﬂo rafi2fifiR hrk@(l%d as a

C2_6al kynyl , carbocycl and heteroc na
wogdwidsrhalrdsn of disenser {ft @é{%ifh? rsprelence 96% P%z) is 1 FS}% ip fen and 1.4%
I I l
n GRG0 SO LRRRS, AR, BRCLIRERBAAENNLY 58  SFACL Atk or
treﬁtn_eﬁemdﬁyg rapﬁﬂj? b@thy(shwdnty anccabat er ocycl yl in each
occurrence nmay be optionally and i ndependently
substituted wwth one or nore R; R2b in each
occurrence may be i ndependently sel ected from
C _6al kyl, C2_6al kenyl, C2_6al kynyl, carbocyclyl, and
het erocyclyl, wherein said G _6al kyl, C2_6al kenyl,
C2_6a|kyny| carbocyclyl and het erocyclyl in each
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Rda in each occurrence may be independently sel ected
fromH C _6al kyl, carbocyclyl, and heterocyclyl,
wobesaseai d G _6al kyl, carbocyclyl, and het epOT/GBRO08/050433
in each occurrence may be optionally and i ndependently
substituted with one or nores R40; R4b in each
occurrence may be i ndependently selected fromd
_6al kyl, C2_6al kenyl, C2_6al kynyl, carbocyclyl, and
heterocyclyl mhereln said G- al kyl, C2_6al kenyl,
C2_6al kynyl , carbocyclyl, and heterocyclyl in each
Leodcoff MEacia spﬁtj&nbzﬁ1dd$)AL anambiyh gieaket moté(DEDqﬁnéﬂlty than normal, non-
substltute8$MAth one or nore R40;

smplHag seMERhtIFSAtiags ¥ e farmcs b h Ay Rem\rn@@ﬁ ‘E%nemd 1997; 155:449-
45 ?%’-c@tﬁl Kenl. Eugf{e%% KYON: . 1233086Y, (Nﬂyd) lestc‘f‘st &6 AaUek ¥levated
5a, - SR5a (Rba) 2, -N(Rba)C(O R

s B ay N RB e dug2se DO o B B)RnGleind &GOyBRS herapy

- 2, - N N 2R
200%%2'%%7%6‘%% %O& ag (%( S?}:?sag gesé a%f‘r%?&%@ 28(2): 274-80, 2000).
The RIELLRPO is 1ikSly@ %B'(n%}éﬁ%%oﬂdﬂ( RO krblti o COPD (Sharon S.D. et

-C(R5a) =N(R 5a), and - N(OR 5a); Rba in each
al. e {iResmic ﬂh@vﬁ@éﬂiﬂﬂﬁbéﬁde 9-95%el ected fromH, C

al kyl, carbocyclyl, and heterocyclyl; R5b in each

occurrence may be |ndependently selected fromdQ -

In &ldkydn, to@e @@Er&ﬁiw cap@ty@N(B(Dyﬂlcre ot sbﬂihg(clmical lafkdwith vascular
het erocycly occurrence

dispasg é%@ﬁae%tqtﬁl §élr<=él@f1@a 29% Mg drg0-5). @wsﬁecnow RYFO

POl st M gy SRR T TR G e

disdBa ) NikiRodi0B) & ,al. -ANaF cart CROPH, 142C3 @)Rarild);lm,ﬂen@(v@hﬂﬁgﬁ) agrum levels

of Mﬁ@‘%&%“%ﬁ%}%ﬁiﬁﬁ( %(aacy% éO?&ij(I’o%)ji%}éldI@glé %’ %ecg%é@yﬁfg on vascular

dlseéé Q)a%@%d 1o SOPZ N 1{% Ristro &1@91&')6%3@)th62ﬁ4191%n GaRulature
and - C(R 10a) =N( in eaé%

is chcxﬂ ﬁheeaad@shaiﬁs béinvabependerihé smelsire dtu@l Smk:ng ghanges in the

e kyl bocycl yl d het. - R1OD | h .
o e B s RRE AP BLEFYED Kby R iRl wiy
smbkin® @k Ik ACNiBrb&eRy D.E. ofaM B im R@ﬁRBQﬁEFs' 19180;1ap273-8).

heterocyclyl; R20 in each occurrence nma
The plsirdogies tfinctionlof MR if asseaited with-igNte st éeﬁekgﬂ This role,

o R 5 G, 2 RO LSRN e

symNom2 QRPyriN RRB.&) 1. AnNTRY Me( 108, 95:Q0)3B20Vang, K 10), ZRAOE.R.
-C(O) N(R20a) 2, - Ob R20a) 2, - N(Rz20a) C(O).2R20a

PechN( i{-\tzfe%{)[é@ @%&0@% Bl @:(I@);W@Bry, t@(@sr_@ggderable evidence that

elev%%%/ggf_ llgzlrgg)@[%\l(n?; gé’ct}t%%te N B%Qﬁ@e%c)qg %%gal In}]eclé%rg%ms. A

seletva inrtebice ofdyP® evauhitidpehicte bt leypeeddao taﬁdwﬁﬂed!)mh-t,he acute and

Ci. 6al kyl , carboc heteroc R20b i
ChihE VSRR PGS PhUCB BRIy LTt BV sioamt of erpf e,
G _6al kyl, C2_6al kenyl, C2_6al kynyl, carbocyclyl, and
heterocyclyl; R30 in each occurrence may be
Athergbefpepdent | y sel ected from halo, -CN, C _6al kyl,

An@?}gﬁ( 1té‘|F$1& -reﬁtcl%]by%tger%&'r{f %ﬁ%g %ﬁj&@ Iilo%l%e%lbihty of

ex1stN(gF§3Ea))Mé?3@De3wns MPthere6l @rddease %@mﬁuw%@@ma
C(O N(R30a) 2,. - OC( O N(R30a) 2, N( R30a) C( O).2R30a,
1nfarRK1g3@g§tgjel@)am1Rg@g§tg)ke @@(@WGBC emg(/(gppgsf%on injury during acute

oS AR B DD OB AT o g pons

rolo 6@ WP@ne etheﬁ?ﬁclb&)slsnm@mdﬁpﬁebgedSE trechedl dér egiokks and necrotic
C _6al kyl, carbocyclyl, and heterocyclyl; R30b in each
occurrence nmay be independently selected from
C _6al kyl, C2_6al kenyl, C2_6al kynyl, carbocyclyl, and
het erocyclyl; R40 in each occurrence nmay be
i ndependently selected fromhalo, -CN, G _6al kyl,
C2_6al kenyl , C2 6a|kyny| carbocyclyl heterocyclyl

N~ A N ~E~ A N 7 NA N ~ W7/ FNAN  \ o~/ r\\ ~ A
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Al kenyl - As used herein, the term"al kenyl" refers to

bot h straight and branched chai n hydrocarbon radicals
whaoosngpsthe speci fied nunber of carbon at ons aPdr/GB2008/050433

contai ning at | east one carbon-carbon double bond. For

exanpl e, "C2-6al kenyl" inclydes, but is not limted

to, groups such as C2-6al kenyl, C2-4al kenyl, ethenyl,

2- propenyl, 2-nethyl-2-propenyl, 3-butenyl,

h&:

coré o?ﬁ Sﬁ‘é{ helio@ﬂgro%,c @g%&d taékvlt%o&}%/lgte P%f‘b#fl?&l%g& f"rbﬁ]l ' autopsy
spebrraems Imédumhﬁildmdmy (DaghehoA radl. ¢ 9%t maﬂlmrigvéshma) 437-44). In

sp CI ied n er of carbon atons and containing at
crodedt %‘ﬁBlr%CgQ:g’é%P CaiPBOAS FOTPITEd HoldtY stEeksedtaifpicased number of
MPGx JeropHa Eéﬂ%ﬁv%b QPH théh HQEed'é (et t%f’dﬁ*ﬁ’él f
h}f% K@M crol%< % e&Hferhéns %'% g ‘f)ar G e for

suc 4al kynyl',
MED rreetduyd eozer;ampy;miycbmes{swnymﬁl S- eaabaaoghm J Batttlol 158(3) 879-

917 PGV igh i Rbed EpBS A st R Site b B dnd leukocyte
MIES R&6ls than T Bhy B8roRe(ZhbHOITO ot £NI200Y) J a@ﬂa.dz%( pID2136142),

anot her aspect, "hal 0" may be quoro and chl oro.
Mazavsbaw t:w arge m@sméﬂe $tedies plasmi kevels oM prslegped W risk of

futur% c%¥ona gnfcé eva‘écuq%ns%? or? {ﬁ‘alél&g t%[ %(%%t) C?liculat1on 108(12):

car Bon ri
1441p51t13meﬁﬁan$M @t 412 (2008 YN RS Mesmf349h17qh15me6049 THM{IEMPO
- .groups may be optlonall | aced wi
defé%fr*%élb Bﬁlﬁﬁli*ﬁghaﬁ grieralese of §d1VI4“Ial§si”fieé'F iifddviduals

apﬁ?ﬁ@k%%ﬂﬁ{ Wlptﬁcdyf%v%las S o@gé\!‘é Calp(ﬁaa ﬁ?&tlgﬂhaw eh%jported

cycl opropy ,cyclo cycl openty
Interg stingihye MBO yileﬁc1e1ytdhm’[mx yfe lessyaffeoieé)bgrmytd,louaﬂdﬂmydlsease than

cortghy i ﬁwnﬁi?@@h%% U o B g)ﬁ?lb@%wwﬂ%‘y% 18500,

pol?ﬁﬁ)m{?:ﬁﬁ RYihe MPO? %Iﬁot@@m&ﬁse&p%ﬁ@ﬁ %ﬁﬁ rbgl to 'h1éhnangr1§vv MPO
aspect, "carbocy - -

exprmsb‘[goydllvydu_als. I‘ﬁrtbre%&/: elnﬁﬁqre@ stltd@esahq:rbxgb@p(p]@s&u@n g@wymewas been
refers .to a saturated.or .parti ate

Gl e TodRhuh Bk R e Rk s R NAT RN st goi200D) Am

He®ft J W2l 3369); Makdwy, R ., -FOH KaiuRi st ATBR00%) IQ&[HI'nOéb@BBM) 919-25;
repl aced with a correspondlng nunber of

ASTOIRIES Fal e Bt g SMEL (@) B2 et latichochmuliiod during the
b
lasﬁt)%;fé Srgagré r?]\{dxf%a’te %1)5:@.{1:18'? ogﬁge%%%%ﬁfcoﬁﬁéns Wg@ elﬁélﬁlle ?x1d?t1on of
lip@speals, in'('iﬁetldna)féndimhﬁmi ﬁsﬂsfﬁﬁftbﬁwyzcd:qﬂsum[@mb& 0x1de and
Het eracvcly used herein, the t

¢l opr opyl
destafiisg 1@%9{1@@%9@%9 é,eStoas By %te\(ﬁlatl e6Proases %ilwﬂs S ands. 1.
e f n
Ha§é?1t (1[2095 I%éerﬂfsgl%ﬁ?@foﬁtﬁ%%%%ﬁ%?ﬁ% %Y)C IReFenrtl i Qagﬁreal studies
ha\re| fngusad omnitso-sietl ebloedyfosimmnmidi fiaagens ofSLDE und Haldlipoproteins.
oxyge and whi c ¥ unl es oth rwi se SpPec fie
Sings FBIGH P AF ARSEAUD HiRedvo S St DT chkoswmd
prodBfediRt MPOAh LY rﬁ@dﬁ@zﬁloﬁ@ aft BYarded &(s@kmﬁc Biaﬁ‘lgaré? B £ activity
atons 'may be optionally oxidized to form S-oxides.

(HeiengS.di. tan@@ew Htemﬁsken(ﬂ?%d @ym IIIYﬂﬁI9I9§/9)03<(D7($|-&]édLDb pagiiales
exi & SRy bl e U FRiRE o il iingke via macrophage
scalze@eb ed&,éptdtmqlfwm c3ll forfati¥® PRI Oi Nithd Rf Stoakytl(1993) Biochem

azol i ndol yl, isoquinolinyl, isothiazolyl,
J 2?% G’)@did &}%rh)n@plﬁm]frpﬁ@e modification of apoA, the main apolipoprotein of

Dgu ARReseer G Feggﬁ nyll&[pgﬁgd éllolﬁe%g:tr?lsacgégjo?lﬁ%ﬁgtﬂ%ny(bergt C., S.etal.

OXOpYyrro 0XO0- | hi'a
(2004 pRroa NatlyAcadBap &r $ dy IZhe@-l—prtraimZDM)pW]azhivykt 114(4): 529-41).
pyridinyl, pyrrolyl, pyrrolidinyl, pyrrolidinyl,
pyri mdinyl, pyrazinyl, pyrazolyl, pyridazinyl,
4- pyridonyl, quinolyl, tetrahydrofuranyl,
t et rahydropyranyl, thiazolyl, thiadiazolyl,
t hi azol i di nyl, thionorpholino, thiophenyl,
pyridinyl N—OXIdy| and qU|noI|nyI N—OXIdy| 5- or

. oy oy
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20

25

or unsaturated, nonocyclic ring containing 5 ring
atons, of which at |east one ring atomis sel ected
wo pasiisa42o ogen, sul fur, and oxygen, and of whiBOT/@B2008/050433
-CH2- group may be optionally replaced by a -C(O) -
group. Unless otherw se specjfied, "5-nenbered
het erocycl yl" groups nmay be carbon or nitrogen |inked.
Ring nitrogen atons may be optionally oxidized to form
[ I
Sy SR M S ofThe UM EbATIHERS AR NFPO (01D nd spvels with
ap0151- mqmmme Vdredwer,0dPOI spbéificain turgets tboﬁe t@oing ®¢s1dUel§rbf gtbA
anyl, imdazolyl, isothiaz , 1 soxazol yl ,
thale%&s a{}y 1ntﬁr>apta\§1(gl]1 &e mwgh&gg,ﬁB(S%,]r q;aépqt@ltwpporter during
hd1&kd ahé’tﬁﬁﬁ’ffﬂéh%xhn FdphagOiRErat @n@t i.fth @'Btbl CIWH?Q% 7856-
© partrl cul ar Rgrouac@%@(lRl e ar{m prese @)
66;i Shaa, 8 oatpb (PN 50 H¥@ir(EitﬂIIa2$(](7) ﬁf@%i}%hﬁtﬁngm:&l (3005) 15B101 Chem

d hat ch sel ection f pr t hat. roup.i s .

28 fhieRee S8t fiveaiou® RrerymE afledt PR35
lesRhfgle. Hl@féldglhg NGR} act@huRKSP] a%ggie%@tloNfR)DE pRRIcks nd decreasing

i ntended to enconpass: 1)those R)2 groups in which
thelyoydiscRrholgstorelitaapnost we attadkeonsthpdl Dis prsteimgpakbse i n

whi ch both R substituents are, for exanple, G _6alkyl;

and 2) those -N(R) groups in which each R substituent
Thé predédt fire@nidn dﬁﬂ@ﬁbsaﬁvélhﬁﬁ)ﬁaﬂtﬂmwih@hs@pt@lﬂfgl? diplaly tugefint

is, for exanple and the other R substituent Is,
propgjticg ﬁ%wbtbétorw’rtb%%m MPQn Fuidleraigess il noxp) gpnaoxpgsyof the
preg R S RERAGT o Pl e B iSRe Y oHPo RY (MEIAE, B FpATd
selantitptopards YPO; Ef)flmeXpeztedl%nlngln inhibisy ae;te»dtyhewmds MR Mg(iii)

. _phrase "effective anount” an .of a :
1m1€*8¥&f§‘2fﬁﬂl REFMEHYs (T BHPraFIR S R PE e 6t gl fide: when
corﬁbzggdl {d 1GRN thi ABEhRRS] SucH %an[ﬁ@tﬁhésyar& Hf%cl%yémh%@ WO 03/089430
/or conditions to be treated (e.g., provid
an¢@@3ﬂﬁ@é7%ﬁlnlcal response). The effective anDunt of
an active ingredient for use in a pharmaceutica
conposition will vary with the particular condition
Figded Néhdwsaat &Oray o dSENERAdtivn gﬁuéﬂa of 8GDRITk @Ry drbf@yl-methyl)-2-
duration of the treatnent, e nature of concurrent
thigyeathaps/formpe particul ar actlve i ngredient(s) being
enpl oyed, the particul ar pharnaceutically-acceptable
excipient(s)/carrier(s) utilized, and |like factors
Flg\M‘d hitovide Krawlpedder difthoeivp patiérs @ 3f(2 RN trahy@otliryignethyl)-2-
phyS|C|an In particular, an effective anount of a
8- For nul a (1) for use in the treatnent of
cancer is an anmount sufficient to synptomatically
relieve in a warm bl ooded ani mal such as man, the

It hay mppx:isingkyfbeela fmmd thzert 6-(ﬁﬁebtnzthydtdfﬁefﬂ-ateith5é) -gitisiemmisine tan exist

. slo the of cancer a | opr.oliferati
in G ST IO Realeroriropats wRReelifi Sisdrasor R
tetﬁﬁ%@furﬁqgetﬁyﬁlﬁtB[&lahﬁlﬁfe%hﬂﬁAQb $eARERolalibn Al 8!8 ﬁia‘tes to the
getting worse. Leaving Goup - As used herein, the
ordph meisrae il whigh tlep igrosiprere aedted, @ntﬂ@dh@oral@tf\f@rthftrmogvmg
ﬁaﬁ?g?ily di spl aceabl e by a nucl eophil e such as an am ne
"eophi | e, and al cohol nucleophile, or a thio
nucl eophi |l e. Exanpl es of suitable | eaving groups
i ncl ude hal o, such as chloro and brono; and
sul f onyl oxy groups, such as nethanesul f onyl oxy and
tol uene-4-sul fonyl oxy. Optionally substituted - As
used herein, the phrase "optionally substituted,"”
i ndicates that substitution is optional and therefore
it is possible for the designated group to be either
substituted or unsubstituted. In the event a
substitution is desired, any nunber of hydrogens onthe
desi gnated group may be replaced with a selection from
the indicated substituents, provided that the norma
valency of the atons on a partlcular substltuent |s

S o, R "
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exanpl e lithium or sodi um hydroxi de.
group such as trinethylsilyl
wezaspbsa20 by fluoride or by aqueous acid
group such as a benzyl
by hydyogenation in the presence
of a catal yst such aspall adi um on-car bon.

silyl

aryl met hyl

renmoved,

for exanpl

e,

Al ternatively a
may be renoved, for

group may be

Illustrative

exanpl es of suitable protecting groups for an am no

It ig Pﬁlk’ Bn ioﬁ]%lé%qhe Pllége

anoy

roups’ suc

as acet

nﬁ b eRRdn io');{%%ﬁ? ﬁlél)g(‘fallﬁl%%

HHER-

ycar bonyl groups,

tetiabigdro Asy It thpRyetidsanyiine veitthadsyaapgbanpropeatid.

- but oxycar bonyl ;

benzyl oxycar bonyl ;

aryl met hoxycar bonyl

and ar oyl

Oné %%fe@f &icthd
groups necessarily vary wth
forgr&up. Thus, for exanple, an

al kanoyl

lith

or al koxycar bonyl
be renoved for exanple,

group or an aroyl
e, by hydrolysis with a suitable
3-(@R—"t&.ra‘hlyﬁfbf@%l-ﬁﬁﬂ@ill)kﬁ-ltﬂioi@ﬁlﬁhe Foy s 0 XicB@ dinfoQb t1IRX@BRI Invention,
i um or Sodi um hydr oxi de.

is dpmgisrigetin ragvidinglrntoxapcaviston gliffrgetenmpattann, beinrlageeddexhibiting
for . .exanpl by tr nt wth
ot R o g b EHyeabd
trifluoroacetic acid and an aryl net hoxycar bonyl

such as a benzyl oxycar bonyl group nay be renoved,

such as
The

gr oups,

groups, such benzoyl .

gfés&ﬂ Weh{i&pérofvﬂfes 8118 R ADPME AR nRARL £ iBanthine

the chorce o
acyl

protecti ng
group such as an
group may

Al ternatively an acyl

h%m%.k%able acid as
oric acid or

group
for

Tabledhpl e, by hydrogenation over a catalyst such as

P g
a0|§, fo
@2dteetant |

iQ’ for

refdved K

On-car bo
exanpl e |
UBvalue (At

a

e |
boron tric

| Rgte@sioup

nht hal ovl
Lo J

eatment with a Lew s
nloride). A suitable
for a primary am no group
group, which may be

y t et el

it wWi¥sh an

al kyl am ne, for exanple

s

azi f8? An

dlli IInU’1 Ul
bt her 'sui t

- hydr oxyet hyl ani ne, or
abl e protecting group for

an 4y ne
t et r ahydr

I's, ghor e
of ur an,

anpl ¢, a

whi ch may b

cyclic ether such as
e renoved by treat nent

wiishi3a s

nrotectin
Fo+ect+

Ii t abl7é aci

d sueh as

mv ha rao
Ray—oe—eH

trifluoroacetic acid. The

wved at any conveni ent

stldgs i n

o -aorolins [
u LB AN S A=A

?h;5§9nth(

2si s 1Usi ng

conventional techniques

Io—kTmo
gﬁﬁﬁﬁb a

T T ~L1TE
Iaté?brea

rhemcal—a
' m
Ct1 on st ep

t, or they nay be renoved
or work-up. Wth

r gikggrence
the foll

>t 043¢4bst
wi ng subs

tuen, R1 1
ituent de

or illustrative purposes,
initions have the

i NQi&at ed

HEREO-
L | ==\ mm

| meddi/ngs]

Thn Nnr nc Nt

Pl PERI DI N
Lnvoant o~

= COVPOUNDS AND USES
n rel ates to conpounds

OcH der

ant i d8ct er

al activity, processes

fgﬁéhha
cont ai ni 1

prgRar ati

1g t hem as

on, Qhar
the activ

ceutical conpositions
b ingredient, to their use

a3medi cg

nedi_canern

\meng g4and
ts for usd

to their
b in the t

ise in the manufacture of
reat nent of bacteri al

i RSt i or

s i B.6dar m

bl ooded a

i mal s such as humans. In

g

=
1T

PPN
[ eatriént

st 2 o~ e
CIItTuUir 1

f balteri

ates to conpounds useful
al infections in

g0l 0¢
to the ug

yded3agi mal
e o%'these

s sygh as
conpound

humans, nore particularly
5 in the manufacture of

mediganer

infection

Its B3R uSé
1S i N warm

i A/eBnat |

onaﬁQﬂicr(

n)
=
a)
£

i n mhe t
L bl ooded 3
bbi ol®Bgi ca

reat nent of bacteri al
ni mal s such as hunmans. The
community continues to

rcern—that

C:?pl DO J
ant'i

i oti

c rédistay

cr

1ce coul d

t he evol ution of
result in strains against

whi ch currently avail abl e ant

i neffecti

ve.

In general,

bacteri al

i bacterial agents will be
pat hogens may be

classified as either Gampositive or G amnegative

pat hogens.

Anti biotic conmpounds with effective

activity against both G ampositive and G am negative
pat hogens are general ly regarded as having a broad
spectrumof activity. The conpounds of the present

o, .

Y e

o, '

or aPCT/GB2008/050433
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Ann. Rev.

Bi ochem 70: 369-413).

Type I

t opoi sonerases use the free energy from adenosi ne

wo poophs=iphat e (ATP) hydrolysis to alter the topol/ogR0es50433
DNA by introduci ng transi ent doubl e-stranded breaks in
the DNA, catal yzing strand passage through the break

and resealing the DNA. DNA gyrase is an essentia

and

conserved enzyne in bacteria and is uni que anong

bUIH:

sE%gicorl

T dbﬁﬁgl T

s dUIIIl
DNA. TH® enz

y to introduce negative
yme consists of two

suupi t s,

tetraneri

engqded
c_conpl ex

DY gyhA an
The A su

d gyrB, formng an A2B2
unit of gyrase (GyrA) is

i YPd3ved

oconcoryn/ oo

|n &NA brr

FA'd

-

rakage and

roctr dAnin

reseal ing and contains a
nat forns the transient

CUTTOLUT VO

Cé\Q 1ent

Ilnﬁ9 o DI

mreoruuo T

NA duYi ng

st rand passage. The B

ST it
i Nt éract 9

Lyr cary
§9the

yz the
A subunit

hydrol ysis of ATP and
to translate the free

ergragy fi

t he enzyy

onrhggroL

that en:

Sis 0 th
hbl es stra

e conformational change in
nd- passage and DNA

r 8sddl i ng

Ao o~

Aﬁdﬂher

conser ved

and essential type |

p§ oSOy

TeldBnsi |

At Ay 1 o A
blCIICl, C

ol e f8r se

|l ed topoi sonerase |V, is
parating the |inked cl osed

[ar

r|I)
Ci3y
replicatilo

bac i al
%hls ¢

chr som
PNZYNE i S

bs produced in
cl osely related to DNA

gBRkawe al

from subu

d ha$4a Si

mlaw tet

nits honol

oagous-to
gods—t

raneric structure forned
r Aand to Gyr B. The

H—o-oHg©

over al |

ets

o

sequence identity between gyrase and

Ty PO HREIER

Svithd 'leugé Eefl %ﬁ%ﬂlcﬁlg @r@é ﬁﬁﬁﬁl‘a%ﬁ? 'uﬁensities, have
ore oun s ar target-bact eri a type
bednl extmcted ﬁ@ﬂ‘ﬂﬁl&fﬁlﬁfﬁahﬁgﬁm 3 -(AR- Eﬁhh}&:lroﬁmyll-méthbll)-ﬂ thisxanthine
n cells, DNA gyra and, t opoi s ase
rekdige fiensilies 3t g raﬁr*ﬂs F‘%’é‘séﬁﬁ! P %rrqaéra\sfues the
5. 102-109). DNA

folloMBXY & fhnitidhs a;qus%d Trends M crobiol .

gyrase is a well-validated target of antibacterials,

96RdahwﬂhMgwnﬁ% gemoliomes and t he coumari ns.

B 2

253

subunit coval ent

0.5 Zhao,

0.0377-392) .

I'nhi bit toporso

nol ones {e.
i bacterials
4-5euni on actrvrty?gﬁngme enzyme and trap the GyrA

y conplexed with DNA (Drlica,
1997, m(gredivindl .
gf this class of antibacterials also
ras

Nenbe

The
n) are broad-spectrum

t the DNA breakage and

Mo

IV and

K., and

ec. Biol. Rev. 61:

as a result, the primary

* Tha k§lefiveoihtchki€iseare @Hﬁ@em@@m\daﬁfﬂaersg@mngeas@ealva&l variable slits.

Al t hough the qui nol ones are successf ul

anti bacterial s,

resistance generated by mutations in the target (DNA

IR nE

ncetlnfectrous D seases 2: 530-538).
stagllibhol ones, as a chemica

si de effects,

Pﬁh%{

ever

MRIAS Canth e %Oﬁll}]lczf ?sgrﬂlrg&%ﬁlﬁg Eél{eit %&zl%igﬂg

or gani sms,
adx@htagpqumapnnﬂesp nehra tbmeen(ddo bpelling Bs well,as 2B0Ricalldnd solid-state

cl ass,
i ncl udi ng arthropathy that prevents
their use in children (Lipsky,

I n addition,
suffer fromtoxic

B. A and Baker, C. A.,

Anodooaspebtiaf thd presnt invbitson [R8Yides 3 B4trahFdnof gk nrothg])-2-

thi%ﬁ,ag Pgotg%nt |

pr oduct

for cardiotoxicity,
of the QrIG nterval

toxicity concern for quinol ones.
known nat ur al

as predicted by
has been cited as a
There are severa

i nhi bitors of DNA gyrase that

conpete with ATP for binding the GyrB subunit

( Maxwel |,

gyr ase,

A. and Lawson,
Med. Chem 3: 283-303).
products isolated from Streptonyces spp.
whi ch are novobi oci n,
Al t hough these conpounds are potent
their therapeutic utility is limted due to

D. M
The coumarins are natura

2003, Curr. Topics in

exanpl es of

chl orobi oci n and counermycin Al.

i nhi bitors of DNA

toxicity in eukaryotes and poor penetration in

(}an}negatrve bacteria (thmell

A 1997 Trends



if said heterocyclyl

contains an -N= noi ety that

nitrogen may forma quaternary conpound with a nethyl
w@e@eps24Rb i s a substituent on carbon and i s sSeCEGBewSs/ 050433

fromhalo, nitro, cyano, hydroxy, am no, carboxy,
car banoyl, mercapto, sul pha [, sulfo, fornyl,
urei do, hydroxyi m nonet hyl, TV-hydroxyformam do,

hydr azi nocar bonyl ,

IR,

4al kyl )

Q%‘W}l& 4

TV- hydr oxyet hani m doyl ,

3 -(@t%%%%;@?ﬁ%@%ﬁ)}%l%pgm Al %'%] K ﬂccor%g‘%@ ltﬂ%eiﬂgéent invention,

is dhhraCCrizéhinkyrbyidinigraa, X-Te\jf- Iﬁdﬁ/detﬂdifﬁyd:t)(mthanpyd in Figure 2, exhibiting

TV , TV -(C i-4al kyl) 2ure|do
TV- (G -4al kyl)-TV- (G - 4al koxy) car banoyl ,
Talle-Aal kyl S(O)a wher ei n a is 0to 2,
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<enyIW'C2-

=

0 6962, 1

)
]
Ky \.ou.lu

V- (&2 4al |

Allu_yl 3

<yI)§BIpha

S Lilg%&ﬂ'(e)%

I Zat
erocycl yl -

ylsghpnon

PATV- (Ci _4al kyl ) 2sul phanoyl ,

ny |

AMiRRAGRPONY!

nyl, TV, TV-(C - 4al kyl)

yl - or heterocyclyl-R
1y substituted on carbon
nif said heterocyclyl
nitrogen nmay be

group selected from R10 ;
ected fromhalo, nitro
Xy, carbanoyl, nercapto,
dal kynyl ,

dal kyl S(O) a wherein a is
moyl, TVTV-(G al kyl

yl am no, carbocyclyl-R 1
wherein RO may be optionally

subgisi t ut
iLf said K

ed gmecarl

et er acvcl

bon by one
| contain

or nore R13 ; and wherein

~

D

H@ﬁ@gen

y4bélopi

ionanly s

an -NH noi ety that
ubstituted by a group

.ﬁ éﬁéﬁée

h1 50l of

Nt |

Do P 1N
nNO, N 1IU

ct ed From

and R 14 are
Cral kyl , car banoyl ,

- 43
benzvl k

T Kyl z§ar b
venzyl oxyc:

Aoyl TVT
ar bonyl, b

V- (G - 4al kyl ) car banoyl
enzoyl and

p@ﬂmwlsm

phoayl7; W

:nfl\/ nhfll

ner ei pRG,

DA

Independe:

gﬂﬂdg se

ect 8867 r of

m R' 280 .

R10 and R14 may be
stituted on carbon by a
R7, R8, R11 and Rl12 are

| 'egu/cllut

t I %87K|I(Ef

£
teaftrom

16) ¢V -

direct bond, -0, -N(R
AONR 17)-, -S(0) p-,

Sz@%(R
R18 and H

8) 388 -N
R19 are in

R 19),SC2-
ependent |

wherein R15 , R16 , R17,
sel ected from hydrogen

or2saed p

cal act or*l
=AYl A" A A"

is 852; R

frnm hal fa

|13 and R20

nitrn Fay
LN B - s~

are i ndependently
/ano, hydr oxy,

t r25§18uor ¢

)netﬁé§y,i

G

riflWorom

et hyl , ami no, car boxy,

g?ll:?%fﬂ)yl

enyl

apt
etggégl [

. sut pha
1eth&%y, ef

yl, methyl,
hoxy,

et hyl ,

2ryomet 1
et hyl am 1

MIELY et
0o, dineth

NOXY,macet
lam no, d

yl , acetoxy, nethylam no,

et hyl am no,

7277t hyl

[aatd

- 7v3gehy!

A nap aceq

Z\ /- ot hyv/]

yl am no,

\II
l v || Lllyl

V2L/ dlnE

ChyPadr ba

't hy ar baf

V= CUTTTytl

oyl , M

car banoyl ,

e o

T Ny rbal
th%ﬁ?hlo

V-TTE
yl su

yl,

hyl - 7V- et hyl car banoyl , met
phi nyl, ethyl sul phi nyl,

mesyw7, et

hyl sial7phot

et hnyyr‘nr

yl, #etho

hnnyl 7\

xycar bonyl ,

met hyl sul

hanoyl ,

7V- et hyl sul phanoyl ,

7V, Al - di net hyl sul phanoyl ,
- 7V- et hyl sul phanoyl ;
acceptabl e salt thereof.

7V- et hyl

t he present

fornula (

Ia) (la)

mhereln

7V, 7V-di et hyl sul phanoyl

or
or a pharmaceutically

In an alternati ve enbodi nent,
invention there is provided a conpound of
Rl is chloro or cyano

R2

T T
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N-(C i-4al kyl) car banoyl
N-(C i.4al koxy) car banoyl ,
WO ¢@@i8/152420 kyl ) 2ur ei do,

- 4al koxy)

car banoyl ,

N- (
N
N-(Ci

G - 4al ky

C i.4al kyl) 2car banoyl

-(G -4alkyl)ureido, NN

-4al kyl)-N-(Ci PCT/GB2008/050433
| S(0)a wherein ais 0 to

2, N-(Ci-4alkyl)sul phamoyl ,{N N-(C

i _4al kyl ) 2sul phanoyl ,

G ~al kyl sul phonyl am no,

G . 4al kyl sul phonyl am nocar bonyl, N -(C

oo ari

ocar Byt

Carbonyt
carbocyc

N N -(C -4al kyl)
yl-R 7- or heterocyclyl-R

8-31.34Ner §
by one or

I N Rysnay
nore R9:

be option
and where

al |y substituted on carbon
n if said heterocyclyl

an 2N m

; cirthet 1 44
STUiotTt

Di et ywt hat

t ad K

1t o A WA .Y
PRV | Uy (=9

nitrogen nmay be
group selected from R10 ;

2?6§r 3]

RO Vs se

ected fromhalo, nitro

C )

sul phanoy

no, car o

aro ami
|, §§94a|1

cenyl, C2-

Xy, carbanoyl, nercapto,
lal kynyl ,

Delinitichs daldky! ) am no

N- (G - 4al kyl ) car banoyl

N N-(C -
N N

4al kyl ) 2am no,
(G . 4dal kyl) 2carbanoyl,

% Rylaed yangty)) Relwigpein a is 0 to 2, N(C

i aal kyl)
2543 kyl

sul pha l, .N
Sul phonyPRREd
5-eterocycl yl - Ry

(C
car

i . 4al kyl) 2sul phanmoyl ,
bocyclyl-R 1 1- or

&dongyherein RO may be optionally
substituted on carbon by one or nore R13 ;

and wherein

0.6:rF sai d het er omyolediungont ai ns an -NH noi ety that

nitrogen
04§%Iected

N-(Gi.
benzoyl

may be

optionally s
fronwﬁf&%@QRB, R10
*TBEFREHE Gt DGR BATRY IfronNifEhotodak Ylch 6aE LN Whriathk slits.

4al kyl ) car banoyl ,
and phenyl sul phonyl ;

ben

ubstituted by a group
and R14 are independently

zyl, benzyl oxycar bonyl ,
wherein R6, R10 and R14

R TOEDIATALY IR0 bty S,

advanchgpandeopdritess alohck @dnfohumt Rardilihgat weiing cherfidcal anl(sRid-state

15) -

stabifyp N F .

R 18)-

O-, -N(R

16) X(O) -,

or -N(R 19) SC2-; wherein R15 ,

-AON(R17)-, -$(O P-,

R16 , R17,

R18 and R19 are independently sel ected from hydrogen

or Cral kyl

and p is 0-2; R13 and R20 are independently

3-(3 Ritecthg droffurgbmiedlyd)-2-thidxamthioy fomm, A yrdo@syable at ambient

triquoroHethox
ePeF 4 oS T

AE

trifluor

mer@%ﬁepw

BT ks 2oy, CRDK.

thiSlaRemyd forRtEEMére sIBINRXSmp @A ¥ver + 65°C.

2-trimethylsilylethoxy,
et hyl am no,

d

acetyl,
di net hyl am no,

acet oxy, net hyl am no,
i et hyl am no,

It 1379\})%@%: AR {(?&”%{‘g%&%@ﬁ{;ﬁl}@%@fz’-thioxanthine, i.c. the

conj
z

mesyl ,
et hoxycar

et hyl sul phonyl ,

bonyl ,

dudmddloMBie hydse A iRAEABbh in one single solvent or in a mixture of solvents. An
, 7V-di et hyl car ba

ex#nple gf ®suitp

yl - 7V- et hyl car banoyl , net

moyl , 7V- net
Obwmbﬁlﬁﬂﬁﬁylsulphinyl, et hyl sul phi nyl,
met hoxycar bonyl ,
7V- et hyl sul phanoyl ,

Cryk¥al ktaniph 90 tHelwampylinds of the present invention from an appropriate solvent

7V, Al - di et hyl sul phanoyl , 7V, 7V-
SysypL SR RO AL Igish R talyinh

wIRGHSRL el

i et hyl sul pharmoyl or

l?e | 1656% éla%g]él!gtspg%{partg,ration ina
sPiRth agsEfon, by ferh ey ARGk ol Al BRI addition of

antakdyéntdr.oupslvefrion véxenthe epmpQinddalf khyd thvémohadegoorly soluble). An

e FRHE LBl Bkt iy Bl

. However
as propyl

are specific for the straight chain version only. An
anal ogous convention applies to other generic terns.

Where opt

nore groups it
definition includes al

i onal

substituents are chosen from one or
is to be understood that this
substituents being chosen from

one of the specified groups or the substituents being

chosen fromtwo or nore of the specified groups.

A

"heterocyclyl” is a saturated, partially saturated or

T

T
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pyridyl, benzothiazolyl, isoxazolyl, pyrazinyl,

pyrimdinyl and thiazolyl.A "carbocyclyl" is a
waeadoansd4ea, partially saturated or unsaturat edPCTIOB008/050433

bi cyclic carbon ring that contains 3-12 atons; wherein

a -CH - group can optionallysbe replaced by a -C(O)-

Particularly "carbocyclyl" is a nonocyclic ring

containing 5 or 6 atons or a bicyclic ring containing

Cr)?sta(?*zaé‘lgn QMo b%%h{tﬁ@dea % ?t&‘f’ %/nh%? (x}?t%‘f;ﬁ{tcgewhn? with crystals

Io ro cyc oxocycl opent
ofﬁg@bp@pnMybmeHManmmmﬁm&bfﬂmyﬁkmhemyl, cyclohexeny
phenyl , napht hyl, tetralinyl, indanyl or 1-oxoindanyl.
A particul ar exanple of "carbocyclyl" is phenyl. An
CrXAfRi8n 0P c&ﬁ?&@f&X of @é%leﬁsm%rﬁloﬁ%taﬁ & X&ﬁéx}%ﬁ@yalmn from pure
et hoxycar bony n but oxycar bonyl . Exanpl es %
3- (Meetmamhmmw}amlmtmnw xyy &rho nyinaxtuns of mry Gond.
- but oxycar bonyl am no. are net hoxy, ethoxy and propoxy.
Exanpl es are formam do, acetam do and propi onyl am no.
WHeXRIRhIBArAt or {dlvatdahkiall2e)s ralawdas eldkifetics aRd bQuiBbridhe
met hyl t'hi o, ethylthi o, methyl sul phinyl,
conskitigs ol Flpﬂfﬁmmtlvm@@w atthe smqtfw @mldrttmsl ylhus FBsangl esappresiated

by le oﬁ%klpeﬂ)yperson dt,hg %ﬁrts%ﬁ lmte%xﬁn a?gs og)lj[]a néeé( (Ii]ﬁeré(}rs] upon both the kinetics

andha Mdres dpdamity of th@cﬂyst‘ﬂtﬂizl&ﬁbﬁ pdaisNOndekicertain thermodynamic
d|VVnethyIan1no di - Wet hyl )am no and
congili s fhgal Wﬁél’%‘i‘imdﬁinﬁ%m“@ PP Es apf corsEnigiqaegfyrompgped of the

R T

Hokx/‘édffér&rystéhink)fbt)mih;uhmmy Irélatavredy [OW- theehddyinpsid piiahyythay be
and 7V- (et sul phanmoyl .. EX | es (C 1-4al kyl
kmﬁ%%ﬂ”mfa\?&sw\j A @Q@@Pﬁé&lﬁ%ﬁwﬁ“&%h%w tigrgimpury plofle,
ag17a\/10£1 WﬁE ygséﬂ%%@ﬁ’ﬁé@n&éb‘i} &B@sﬁgﬁél ma%@ﬁ%fﬁ%n@é Wh\éfl(fgm that
car bamoyl " are nethyl am nocar bonyl and
my@mﬂyban1nocarbonyl are di net hyl am nocar bonyl and
nethylethylaninocarbonyl. Exanpl es of
"W (G -4al koxy) carbanoyl " are met hoxyam nocar bonyl and

Anbﬁl@pﬁépﬁ@t)@f@lﬁe Feqat hedition ARl c@kes B¢ (Hiprephad x| of 3-(2R-
- 4al ﬁgg)carbannyl are

tet@hYdf@le‘W Rothiexanthedpmanitto Bnd
7V—nethyIVVethoxyan1nocarbonyl Exanpl es of
"W (G -4al kyl )urei do” are Wnethyl urei do and
3- (Wn&mhnydmfduyr ﬁied@d)-f—ﬂﬁﬂiﬁﬂn&ﬁn@form\M‘u{s((ﬂBtmﬂai Wpon)crystallization from
di met hyl ur ei do and

3- (%ﬁ%tfqbyﬂwu%%ﬁwﬂ ml%wl&lm%%me@m@?raﬂv@% ghout +60 °C or
belo%a{"df%!x%rﬂ%/ﬂg R oRPRAL, 8‘? example, addition of an antisolvent. The
razi noca bonyl
obNMméﬁ@nnmthydra2|nocarbonyl Exanpl es of "WW- (G -
4al kyl ) 2hydrazi nocarbonyl" are
WM di met hyl hydr azi nocar bonyl and
3- (Wﬂ&%dmhl\efuﬂyﬁﬁféf@wi S AR RO FRmlD de{au@%ﬁ[ﬁ%ln%%ys@eﬁhﬁﬁ%n from

hyl Sul phonyl am no, i sopropyl sul phonyl am no and
3- (2Bﬂ@t§qh§m0§mhme§wﬂ)n2yth1mﬂpn@@t tefiperatures about +60 °C or above by,
for"Ci "a< (icrc, ng ! ng)lno]ﬁar bonyl " are
et YIS s U PRShY é‘r% dcarbonyl ,
i sopropyl sul phonyl am nocar bonyl
and- but yl sul phonyl am nocar bonyl . Exanpl es are
Thwmm@gp Qﬁ@ﬁquenpg@ m@ylaémlrpﬁ@mllané Heed as described in
Pubydssyl phonyl . A compound of formula (1) or (la) may
?ornwstable acid or basic salts, and in such cases
adm ni stration of a conmpound as a salt may be
appropriate, and pharmaceutically acceptable salts nay
be made by conventional nethods such as those
described foll ow ng. Suitable
pharmaceutical | y-acceptabl e salts include acid
addition salts such as nethanesul fonate, tosyl ate,
a- glycerophosphate funarate hydrochlorlde C|trate

o o N a o, o N1 T D T r'Y s o o o
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It will be appreciated by those skilled in the art
that in addition to the two asymetric carbons drawn
wo nooBasaae a (1) or (la), compounds of formul a $d¢¥GBR008/050433
(la) may contain additional asymetrically substituted
carbon(s) and sul phur aton(sp);, and accordingly nmay
exist in, and be isolated in, as far as those
addi tional asynmmetrically substituted carbon(s) and
Thé %Iﬁ%&fﬂdﬁ‘%?fﬁ%%ﬂveﬁﬁﬁ n GROSE NG o o %s%a!b'e%'r@%%#n‘éﬁaﬁ%ﬂ thioa
racemc at those“positio I's to be
mnmh&qﬂ&hﬁﬂﬂuhhﬂﬁbﬁﬂu&nmmeﬁﬁﬂﬁxMﬂ@keﬂkumﬁﬁﬁhﬁ®ﬁnﬂﬁﬁ$ﬁbéﬁmﬂbd(H
ptically-active, polynorphicor
g“@?éPB%?%%@@ﬁPﬁ“#ﬁrnl or mixtures thereof, at any
addi tional asymmetrically substituted carbon(s) and
sul phur aton{(s), which possesses properties useful in
Anpther asphéthiftheopresit mhdﬁntgyrmseidamdplﬁarmacwpdj feomdrageincluding a

| V. ticall actlv repared b
copp gty BEmiaTuia it AT DT S iRty el gosgthle
adj@bark NBluEACRMafidkOr m by recrystal lization techniques,

by syntheS|s fromoptically-active starting materi al s,

by chiral synthesis, by enzymatic resol ution, by
Al’lg{h%} gs%gé‘[ (1% rtﬁregﬁgreé)etna%nverrl]%r ylg:rlg{]@g%é Sl%rﬁ‘lellgelu%cgl%%aﬁtaﬁon COIl’lpI‘lSll’lg
a nﬁxﬂﬂtebd)ﬂ3 (R yorahyaltd Sy 1-théthy 13- ﬂmld&entuﬁﬂe?rosﬁloﬁo and M:uu he

resent invention, enconpasses_ any polynonghlc form or

tetrﬁ:hxdreml-mﬁfévlé&thlqmn@meﬁ&m%Hs%dé@%%e pitBpelcastege
| of DNA gyrase and / or
h#%%%#%%h r%ggp%gﬁegbkgﬁg | so to be understood that
certain conpounds of the formula (I) or (la) and salts
thereof c exi st in solvate S unsol vat ed
AnptiFaSPEsicH hesprosest YRR IEOV‘aﬁ%ﬁ‘ e dfoz.trﬁ%tmerl{ g cqndition
whb®@ ﬂ(ﬁ@fe&ﬁl‘?ﬁﬁoﬁﬁﬁ%&ﬁﬁ)&%l‘%&ﬁﬁtﬁﬁhe%ﬁ:aﬁ]?&ﬁé‘ﬁcfesﬁéd vii@hmethod
sol vated forns vihich 1nhib DNA gyrase and /
mctusilp@ a@nmmteagg a theraptrdicelly @fﬂ:cziswe parouhicel] aaaonmmdn@ gf thaliheention
¢ Y F f ﬁ sul §t|tuents and groups referred to
O?PﬁFﬂ'gl %8 AP OK Y These val ues may be used where
approprlate wi th any of the definitions and

enbodi nents di scl osed herei nbefore, or hereinafter
Anpiher aspectanf dhetrassat Bivoaumrowsenths usg elB-EtatigBydrofuryl-methyl)-

2-thioRArHRE %8@@'0@2 d }é%?%e.uﬂ%b}i e{s&ggﬁ%ﬂ% gﬁ%@ffé@?ﬁé Jl%gnégterﬂll.fa?'cture of

I nvention
a nf&Aidameat) f@rthe Eeé’athﬁntcgfqmphyﬂ%&ﬂ & diydsss@e Bomditichyl iafmhichR2
i.s .hy dro en. Ris chloro is cyano. R is hydrogen or

mhé]?ﬂl‘%ﬁ %fthRSn?Yénef ME6}is be?@qlaé methyl. R3 is nmethoxy. R3

is ethoxy. R3 is propoxy.R3 is allyloxy. R3 is

benzyl oxy. R3 is fluoro or nmethoxy. R4 is hydrogen. R4
AnbtheChspdet| d«fyllle pr%n't mvhlytdinqgevﬁ,dGMB fuyd oloF-(R- tvyﬂahyd%éfdrysl -methyl)-

th 4 i s met hyl
2> (Rt Py Mchg PlemiefbiealvigEryb s ifl Geptctre
of @ﬁfe@fc%&%ﬁﬂ Ydr {16OMRE A Bt (fi"ibroﬂﬂl}'f'taxfé[ﬁf%%ﬂro‘iﬂiﬁﬁmﬂétbfngﬁﬁdé@)’cardlo-
be optionally substituted a group selected from
ancherdetwheaseilar althergmlcromﬂlémdesﬁcﬂnﬂIpenplmrdu asTyagiscaNg heart failure

ety that |tro r ernar
an R fonfiiirt PSR TRt e p AL i SRTROHERY
broRBhifBindlgdiap infe@auk ¥ind b’@ﬁdp‘hﬂtcﬂﬁoﬁﬂﬁut@‘sﬁ éﬁ@ﬁyé@rhaabﬂ)hﬁhi@cmsw or
sel ected from R20; and R20 is sel ected from nmet hoxy or
cyspictibrepit hyl si | yl et hoxy. Ring A is heterocyclyl :
wherein if said heterocyclyl contains an -NH noiety
that nitrogen nmay be optionally substituted by a group
selected from R6; and wherein if said heterocyclyl
contains an -N= noiety that nitrogen may forma
quat ernary conpound with a nethyl group; wherein: R6
is G _4alkyl; wherein R6 may be optionally substituted
on carbon by a group
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sel ected from R20; and R20 is selected from net hoxy or
ethoxy. Ring Ais pyridyl, 2H pyrazolyl, isoxazolyl,
w0 poodaznabyl , pyrazinyl, thiazolyl, pyrimdinylPCT/GB2008/050433
1, 2, 4- oxadi azol yl , benzothiazolyl, 1,2,4-triazolyl or
1, 3, 4- oxadi azol yl wherein sajsd i mdazolyl or
1,2,4-triazolyl may be optionally substituted on
nitrogen by a group selected fromR6; and wherein if
| A
AnSRPadgB A e Py bR o BE: ARG Y SRR BB AN methy)
2-thioxatthiyit Fowhey, er a p%mwtm11¢ pctdeptahlel syt shulpsdf] ﬂtluh@ﬂlaﬁlmfacture
cargon by ? %houp sel ect ed fkﬁ %2 %Fd R20
of g piedierwants fos TRETANDLY BTNy for el A dp Wlsmﬁxyremf‘gﬁ Ray
mcmeewﬂg{mg?é-s%@x%@aeéaék i soxazolyl, inidazolyl,
pyrazinyT, thiazolyl, pyrimdinyl, 1,2,4-oxad|azolyl,
benzot hi azol yl, 1, 2, 4- trlazolyl or 1, 3, 4-oxadi azol yl

erein said inidazol or 1 I ma e
AngilEt Sina S e Prar s deib g %@%—Eﬁfﬁﬁép@alﬁdhﬂ)-
2-thioRimtiAe Faif AMdeh 9hﬂniaﬁ:e1ﬁ@aﬂé héBcpRBRI Mt 1Yo ff @rAR Manufacture
quat ernary conpound on an - nolety with a met h
of @mdwamﬁmef@uthﬁ mtmsntméﬂvmphy@msetf Mprkinsper dpaasqE regagent may
I on carbon by a group
Hwﬁl eépgﬁg?ﬂg%ﬁ g%%dwgs O is selected from nmet hoxy or
ethoxy Ring Ais |-(2- nethoxyethyl)inidazol 2-yl,
1-(2-trimet hyl sil Iethoxynethylglnldazo
AngthehsPRe)Q) ¥t NG IoNT HivaRis Rroviges the use g %&?dar%rfbydrsfwl -methyl)-

2- t{'u]_garﬂh g?grﬁg@ I?ﬁ%aé leﬁ ﬁg%%l%%?ﬁl@eog i bhe manufacture of

a n%ldiqameatz 6dr-tBe ;thatm@nﬁmtﬁnmbhyﬂaxi’s d- dtlIeireSChEIresI%s Iy;lr preventing and/or
benzot hi azol | soxazo
redﬁ%ng il;ent}(l)gngl,tpon (bfwepvnart rﬂsoﬁe §1i1c IGWW 3 I?}F“Hle& aw’l/ or by preventing or
slo@v'iﬂ éregslé/ﬂ opé'xﬁtﬁgqgs%nsdanb{ ;)la Rdng Ais
- net hoxyet hyl ) irm dazol - qI Ring Ais
I-(2 tr|nethyIS|IerthoxynethyI)ln1dazo| 2-yl. Ring A

is |- t h d
Anplhst PR TR e g OKUPE e of 2R A Rt ghecho) 2
thidaRthife F&ml Adr dipheinhickitidatl @ 26depfibld saltfthdgoAin tﬁe manufacture of a
| Himdazol-2-yl. Rng Ais I-nethylln1dazo

megicagien, fog tlzq_Lerglztdqr_pgoghylaxm i gthergsslerosis by changmg the

o e g R s oA ens

Ais pyra2|n 2 yI Rlng Ais pyr|n1d|n 2- yI Rlng A |s
rimdin- . Ring Ais thiazo
Anpeg]ie

%%S@Fct@f)‘illle mssqng ma‘(e%%’sﬁrpi’@%%‘the&ﬁe e%} %tegﬁ%awlrgfuryl methyl)-
Y )

GBS AR 9 Byt saf o T oo
a nmdlqament;n&brhkld: treamlbhm;prop’@ﬂd:xyd amespiatorgidsetdeyd, audhras.chronic
obs[tlalé‘réi[%q,lmpag% qqgl_a?%ﬁ'aeg%?nt Fagy) it 1n5|ud69 sl'g\w1r1r§5pr(a)1 Zt?r%ssrllon of disease.

2, 6- bls(dlnethylan1no)pyr|n1d|n 4-yl, 2-pyridyl,

2H—pyrazo| 3-yl, pyrimdin-4-yl, |soxazol 5-yl,
Anpthmg@smyﬁq qﬁt]@[;—alzrgq;enmrybntlcpwgzudns Qm;zthOd of treating, or reducing the risk

m not hi t hyl,am not h
of. SRR S Buri ien by B R e NG i Giptligial yehicn
corbprised allini®édng dord pisml suﬁthg from or at r1sk of, said disease or condition,
4, 6-di_nmet hoxypyrimd

a thergpeytigplyilesare ugynt OBéﬁz%ﬁWaézéqoﬁgyymethyl) 2-thioxanthine Form
A, e SEARNYMICY icdbit sl B 01 n-2-Y1

1- (2- net hoxyet hyl )i m dazol - 2-yl ,

1- (et hoxynet hyl )i m dazol - 2-yl ,

I -(2- tr|nethyIS|IerthoxynethyI)ln1dazo| 2-yl,
thiazol -2-yl, 2-nmethyl-1I,2,4-triazol-3-yl,

5-met hyl -1, 3, 4- oxadi azol -2-yl or |, 3, 4-oxadi azol - 2-yl .
Ring A, R5 and n together formR5 and n toget her form
| Himdazol-2-yl. Ring A, RS and n together form

~ 1
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Ring AA RS and n together form2-pyridyl. Ring A, RS
and n together form 2H pyrazol-3-yl. Ring A/ R5 and n
wo ogstibeeo f orm pyrimdin-4-yl. Ring AL R5 and PCT/GB2008/050433
together formisoxazol-5-yl. Ring A, R5 and n together
forml-methylimdazol-4-yl. gng A RS and n together
formpyrazin-2-yl. Ring A, R5 and n together form
2-am not hi azol -4-yl. Ring A, R5 and n together form
Y
Anﬁ%{r&m 'é& ar ﬁﬁq }% eﬁ'(t)tﬁlﬁrlgl!gé 4|| ﬁfhwd% Q%efﬂodﬁ? t%@tﬂ*g; 8} %ﬁ&ﬂg the risk
of, megetﬂmmnﬁmm d1s03deds matdmyJ danidi oé&bﬂiva's’cuydr athrcmgleﬁotlcRﬁsorders or
d n together fo 5-trinmethylimdazo
Per}epqle% ARy qiscRsy 8t it ffaﬁwﬁ] Of IEPHRRBY %%355% Mﬁ & ﬁhrgngﬂ
obslalueﬂv%ulﬁ%n%@%h%éeqig@zsﬂgﬁf irf QP&E(I){’IL %ugffeﬂ’ng I:firé)ma(l’)]rdat rﬁlsk of, said
diseasget henditiar, mhiormz tiemakzad G(anris.eﬂadtginﬁ&ter[%@ tamft person a

t oget her rm 4- net ho imdin-2-yl. Ri . R5.an
thewpggté@ﬁﬁ g}f%?tb\ferﬁnb%t ﬂf ﬁ#-&erpvgygrﬁﬁﬁgl-%ethpg%é@boﬁqnthme%orm A,
or & 91%&'3@&‘[&@1‘[}“@1&6}5@51@%5& PHeetd% 0A codrdthg to':%brfégmfbodﬁﬁerﬁ ¢ tHe present

together form 2- nethoxyethyl)|n1dazo
mVFaétlmldwCOB@es hmnchlﬁs,nmlu@lnemrfe@émtah«y P9Sillmpéehzﬁd1f0123§'ﬂl

an 0 th rm
emﬁ-lysgmtar bro lHe qa&? & Cg’s %ﬁ{’/rr?tseghyl ) i mdazol -2-yl. Ring A

R5 and n together forn1th|azol 2-yl . Rlng A, R5 and n

together form 2-nethyl -1, 2, 4 triazaol -3-y Rin

R5
Angihar #SPegiqd therresest ’fﬂVSHtFﬁélt moyides fsm@th@fé&é trﬁ%tg}& ot sﬂducmg the risk
of, J@pl sclBsRifa eltsgﬂgﬁfl?&[n ff%tﬁ”o{; @rhsﬁ (ﬁ’xﬁ% @d&lss 81;]é/clnd1t1on,
erefore in a further aspect of the ihvention there
whieirptho wiclied @nqmﬂp@admﬁntsferfngrmtﬂeq)e(slo)l a(thsrapepiceliyeeffective

QP 28, RV DB R B R & Ry B BB piically

acceprafRlski ther&ng A i's pyridyl, 2H pyr azol yl,
i soxazol yl, imdazolyl, pyra2|nyl thlazolyl,

pyr|n1d|nyl 1,2, 4- oxadlazolyl benzothiazolyl
Anpmeﬁgs?%{:tﬁ%ﬁaﬁ B/riseél HIVF%FOglng)fg‘g‘ﬁe%&eﬁ"@dmgﬁ { etlh‘[g Pglregiucmg the risk
of, PaRsiidoh Wl deba@linni ﬁe&%%ﬂff@ﬁn?fr@ﬁl% Rt St eCtad diseadR@ondition,

and wherein if said imdazo forma quaternary
wheisipida meptlnd eompriges %ﬁémetsyerwgtt% the mnwt grﬂm]wcalﬂaeeﬁf@twe

I al
o e O G e P R B R0 PO RAC oY phasgpocutially
accdg@blesal ehepaifed fron1nethoxy or
2-trinethylsilylethoxy; R5 is a substituent on carbon
and is selected fromam no, Cl-4alkyl, Ctal koxy,
bl Gyt A0St i U RN LB 20 e i
of hevsflaveas by peeventingerd/ @aspaeingthe fdrenatiny efmevo athetosclerotic

is provided c ound .of fqgrnul a |ct
leigbio g S a5 TRPTPETERE BF OB ety aebs oo il e and
pla%ﬁes"iﬁ |a%f%on R3trérdn frdtR1oP aliskiit R YisE¥he '0§ ccmél‘i’t[d?lg Gihefin the
1-4 l; Ring is pyridyl, 2H pyrazolyl
meﬂg)dx:amphyets adinmigtgriof Yo the Wrsgz aﬁlgﬂrapemhnglbi(ﬁfﬁctwe amount of 3-(2R-
rimedinyl , zot hi
e KRRy Do TRt o SPDARRGRERY wsgepablc sa
thetg@ifdazol yl or 1,2,4-triazolyl may be optionally
substituted on nitrogen by a group selected from R6;
and wherein if said imdazolyl may forma quaternary
AnS&%ﬁ&’#Q& OQQheﬁé}les ng?fétl?(%]ry 1tdgsy a@ﬁgﬁ'ltggﬁf 81%5t?rr$ or I%Qu&ﬁg the risk
ofﬁhhe&ﬂmuﬁeﬁyemM@a@bmﬂahmxﬁn@n©ﬁanmkpedﬁﬂmﬁmﬂﬂn&ﬁﬁermkof
R20 is selected from nmethoxy or ethoxy; R5 is a
substituent on carbon and is selected from am no,
Cl-4al kyl, TV-(G .4alkyl)amno or L,L/-(C -4alkyl)
2amino; and n is 0-2; or a pharmaceutically acceptable
salt thereof. Therefore in a further aspect of the
invention there is provided a conmpound of formula
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(1) (as depicted above) wherein: RlL is chloro or
cyano; R 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-trinmethylsilylethoxynetfyl)im dazol -2-yl,
1 (nethoxynethyl)|n1dazol 2-yl, I,2,4-oxadi azol -5-yl,
, 3, 4- oxadi azol - , 3- dlnethylln1dazol 2-yl,

t . .
plaé‘;lz{ h@@géﬂ aél_%er hr<§11 réeﬁtél’le%{ t mzéj%?(lrnl sg;%+1n% frﬁn’ or at risk of] said
dis@aspyr bd}dlt.lorb mmmmmm&& sdmprissox@amlist&ingl to the person a

pyrazl pyrimdjn-2-yl, pyrimdin-4 X X
thepapenyay Yfff%w\aamwnéetf 5 gqtrah%mﬁgylamgmgr% -thipsgnthigle Form A
or £ BERANC ARGl S EbEEL Ml [HeRram no, methyl, methoxy,

hyl am o or thylamno; nis 0-2; or a
pharmaceutical |y acceptable salt thereof. Therefore in

a.further ect of the invention there . rovi ded a
AR SRR W eror G Bept Bt ek R e Shprising
a tﬂ%ia@ﬁﬁceﬁ@ BBt e U bt OR§ (QE-té’fﬁﬂhP%Yur?‘lnieﬁlybyﬂﬂﬁ’@@t’ﬁthme Form

Ring Ais 2-nmethyl-I1,2,4-triazo
A, py2 phﬁrmaﬁe@wyllly acweptgble ‘salp thegeqhia rada@@ultel eigl # pharmaceutically
acce?t%ﬁ%ta I){?ll’é‘[h? uerﬁlg) (Eeafrﬁerl go-lghur%% Sr{t eatme%t grgé}%&ylamg' BF& ‘éeases
or §iditldng il Wjch (@sibidiepiot th%d:naﬁﬁv MP@ﬁHﬂiﬂeﬁbﬁmalRl is chloro

or cyano; R2 is hydrogen or chloro; R3 is fiuoro or

met hoxy; R4 is hydrogen or Cl-4alkyl; Ring Ais

I
A ke A HERZPL Nk ARAREL Y b LSRR i compisin
a tl’wmotldmlla@cﬁfeyﬂwe dm@ynd of B4(2\R—(Détyalhydl10ﬁﬂry8mé‘elqk)aﬁﬂamlnﬂhne Form
wherein said i mdazo]yl or 4-triazo
A, Bt P‘E%WF%}“%I% PaCeRipRY SBlh th?r%q%da@ﬁmwufg %?lbaaﬁ%agat@aﬂy
acdep@BlcREjuvand amgi @f Eartifr, ?cﬁ"uge i e @& Qthieh Wofﬂ?ﬁﬁ@of
quaternary conpound on an -N= noiety wth ‘a nethyl
neypindpmnieory sliseedenyyl or et hyl; wherein R6 may be

optionally substituted on carbon by a group sel ected

fromR20; R20 is selected from nmethoxy or

Andtheef hdpeéthiriisd predet hR¥tionFrolideda §h&3ﬁ1tabéuﬂ1@altfoﬁﬁu1@aab@mnpns1ng
and is selected fromam no, Cl-4alkyl, C‘al kox

a therapeggicatlyl kigrt vmamerns of ¢ (24 lf{t@hydr@éirx&m)emﬁr%tlnow&nmﬁ Form

e S S R S R

acdeptapleaMdjudant, aﬂmmpﬂmdexoforﬁ,@é inha triehtdjen( aSprdplpylmhe df multlple
above) wherein: RlL is chloro or cyano; R is hydro

sclefpsig; rﬂa&P@r angrerebreyaggey %hermeﬁ%ta&ydlsmerﬁ §n¢19%rmi§ a@?ry

disCake 4Rd h?a{rf faﬁhl%gl rk 119%6@ Eif)él)rdel?s RN ﬁ%ﬂllo}ﬁ}c’ (ibstructlve pulmonary
I soxazoly azolyl, pyraziny i azo

dmpwejnidinyl 1 2, 4- oxadlazolyl benzothiazolyl
1,2,4-triazo|y| or 1,3,4-oxadiazolyl wher ei n sai d
i mdazolyl or 1,2,4-triazolyl may be optionally

An§ﬂ'1@15 Sdpbettad @h@ﬁe&'ﬂ fr&_@l@t‘[bnq}foaldgg Q%ﬁﬁ&@ﬁ&@l@o%ﬂmlﬁﬁcomprlsmg
erein if said i mdazolyl may form a quaternary

a thmn@gumlymﬁfeatmve Neound péﬁ3(21&\nt<ttt‘ahacgwétrﬁwne@1ylalu%rt1m<arnﬁlme Form
O BarpdEaoly acebREhR i FRaiyn 20uPBlde300 § Sparmagouticall

aco'é’gﬁblei‘adﬁﬁzhﬁ& ekt bosarAEY s ide B thet@xent fBprophydaxis of

substituent on carbon and is selected from am no,
atherpselgiogiy by Prevetngiandapriyeang s fermaion of npy agheposclsyotis lesions

ancggl%lﬁﬁe? chldl/glaié} %‘re@%& oqg o%vﬁ?*nto#égﬁ{)ﬁ AF exi th%r l@&glgsgaﬂéin

er as e inven ere I's oV
plaqaespound of fornula (la) (as depicted above) wher ei n:
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Rl is chloro or cyano; R2 is hydrogen or chloro; R3 is
fiuoro or nmethoxy; R4 is hydrogen, nethyl or ethyl;

woovg/ 182426 | - ( 2- met hoxyet hyl )i m dazol - 2-yl, PCT/GB2008/050433
1-(2-trinmethylsilyl ethoxynethyl)imdazol -2-yl,
1- (et hoxynet hyl )i m dazol - 2-p, |, 2, 4- oxadi azol - 5-yl,
I, 3, 4-oxadi azol -2-yl, |, 3-di nethylimdazol -2-yl,
| Himdazol -2-yl, |-nethylimdazol-4-yl,

2H pyrazol -3-yl, 2-methyl-1,2,4-triazol-3-yl,

2-pyridyl, benzothiazol-2-yl, isoxazol-5-yl,
Anptheazdppetdfyhe prpyent mvdmt[DIQpryh,despglp]ha]‘lrﬂcmméal)&brmulation comprising

t hi azgl - 2- or thiazol a su s e Qn
a ﬂ@éﬁ"ﬂ%ﬂcaééc?&egﬂ‘éf‘earné%‘%né al #1 r(%%ﬁt%%hﬁ%m?%k -Aythy o L’mfsaythme Form
A, HP£ Pﬁfelrﬁﬂl:&ltigﬁll)dhﬁgﬁtgmle%m it iRred?, ihSidRidureQlitfa harmaceutically

maceut | cal acceptabl e salt thereof. gre fore in

aaap@hbmnﬂwamspéwﬂuofaﬂhe;ﬂnuemnubnnbmgmetmaﬂpﬂuﬂwdedfa

conpound. of  f or as i.cted abgve
ohEED 5 PSR (b 6o s OISUES FOr § iyt G ek of plaaue
ruperBﬁnd“ath@ro%rdTﬁEd@ﬁé'evént@ 4-triazol -3-yl or

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

accept abl e salt thereof.Particul ar conmpounds of the
Ang Wﬁlﬁ? %stple C g)\f HE rte&%F 1%%?@ ol'ﬁnpdr \ g%% 1:1]sh :org tla:‘lxng% r}llées ?f % -ffl?—ﬁeetr%ﬁydrofuryl-
metlfy‘y)emm@xuntﬂlme fout Aend a&pm&tﬁahyﬂf&urpr aRtil)-1-iethitine form B
also,cogyrlses any two or pore conpounds aof the
as gofiypprgEedicnthinohe ngnB BatiR At 2 BredicpacitioBwciip Heaient or
)
prof Pk REF o EORBPURRlop' 3 EHIcR ikl of lienchifle BPO is beneficial
pharnaceutlcally accept abl e salts of compounds of
fornmula (I la). In a further t the rese t .
Anpﬁ%ﬁpﬁfﬁpf ;SIF%WF ?ngela%%lge%ld%% mﬁﬂ@g irgmgn %fn&feﬁlwdam of
dlsé’efsei OF 8l ok In Rhich fibitiBh ofithe enzyme MPOQ is beneficial, which
pharmaceutical | y-acceptable salt thereof. Thus, f he
copprese pdmimstetion oha diesapeptiaallydéctiveaamaeung ot o npmtumjcsf B2R-

f
s Bt s 1 PlesebinelPlin ands-(icughydraliy gaethyd 2-
thitNQRAkEE@rRB, 30 RHIEES Sud&ideahtemem( wher ei n t he
vari abl es are as defined above unl ess ot herw se
stated): Process a) reacting a conpound of formnula
[
Thé éﬁegenq trll\&lel 1?%fur£h’_? reQzHa ttﬁ%er esaﬁ)tr lth&:aﬁe?ag?%qﬁ r(r)gl a (111):
Ne(idd}geperaBre @éﬁﬁdebcs) irﬁmhmgw@talocmmmew oA heihs Wibiseabd VAD),
a _conpound of farnmu

Dem%%\e%eﬂwg ﬂffwrté%ﬁa@é%ﬁ@lgf%w Mjid %@B%g%{%galwt (MCD),
Ag%%i@@(?‘@g? M:éfmdc& ﬁﬁﬁélﬁnéﬂt)(A%Mﬁ,dﬁg? Y%%ﬁﬁe%' qﬁoéﬁé“tu;esDech e ?RCD)

react g a conpou or mu
Cogﬂlitmdﬂlmlsala’rrmtrﬁo Ureinantia { G ), Mflrple S@ier@s\lﬂ "Parkifssh)s Disease

8? ?r},ﬁ:egwi ?%%gﬁg{ &—{H%{ingpr?’ﬁ%l&l % ag?y%frB é}gtél)al sclerosis
(AEW%u% cfl&rag@él (MIND), h@ﬁltlﬁ)lle@)ysﬁéﬁe)&@bﬁhﬂ aSﬁ Cor‘ucobasal

hydrogen deprotectlng a conpound of fornu
Deganeradtion; Progresgiye Swmnuc)leamere@wnGm@lamsBm@Symbmb (@BS) and

aC|d rote t here plecessar y-: i)
crh e U fisaRing Pl IR Cob). COFRERE ol buc s
notdfifitdteto, DOWRGUREHORE, \tdaanﬁloddmﬂnaa(de}neaﬁa @Wid)Lewhyi Bodies, HIV
renovi ng any protectln% oups
dementia, Frontotemporal dementia Parkinson’s Type (FTDP), Pick’s Disease, Niemann-
Pick’s Disease, traumatic brain injury (TBI), dementia pugilistica, Creutzfeld-Jacob

Disease and prion diseases.
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iii) formng a pharmaceutically acceptable salt;
and/or iv) chirally purifying the conpound of fornula
w@ bJosas24¢d a). L is a displaceabl e group. SuitabtEGB2008/050433
val ues for L include halo, for exanple chloro and
brono, pentafl uorophenoxy ang
2, 5-oxopyrrolidin-l-yloxy. Pg is a carboxylic acid
protecting group. Suitable values for Pg are defined
herei n bel ow. Specific reaction conditions for the
above reaction are as follows. Process a) Conpounds of
Thé presertanyehiign rrthet telgtesandhdrapity fomehe tkmtrﬁﬁu plfed
together in the prese lta li.ng
Neproipfiammategylapardgr( g)éftft‘ idiae E@uﬁaﬁ Wgte$ e RABwSiOHS).
g b
Pattklﬂ%o%r tdgsggsﬁp Eieu?tgﬂgl; E’%ﬁ%ﬂ?{%‘*ﬁ/az s A? @gfoil%ba{bal DHEQDERiSn,
Progiresyiok Shpraypliclecaraodis, Gudkin-Bpitre Spadrbyei(GBiShechprnes axflesmatory

dervo GGl R T o B G FTorerh (158 il etangy Rgmiting

M@sie SERFos@XRRNIS), Ketidhy/ I&ngréﬁsw@wﬂtﬁﬁl@ ScleRkis (SPMS), and
2,6-di- a/Aw/bgyrldlnes such as 2,6-lutidine or

Primag: Briogressibe liggle Selicrasis (BEMSabI e soI vents incl ude
di met hyl acet am de, di chl oronet hane, benzene,
tetrahydr of uran and di net hyl f ormam de. The coupling
Thé pesért oiveiBiyn Aethéertlfed toYhdrepipefol tendiraént af;
tenperature in the range of -40 to 400C. Suitable
Cogmifivy Rieaicie) Mehuhna bt PoEsmittEude aci d hal i des, for
o e LR R BEAR ISR P D Do R e
vasofilac dempaundBankinsbn’aidisvase (PO)npostenicopghetaticrpatitigsoarstn, dbmentia

l.e the be.react.ed in the presence .of a pase, .
w@ﬁr@?@&?dﬂ%ﬁ@?ﬁ%@wm%@n&%% s Di3egs ﬁmgzograﬂva{lﬂtgapscferOSls
(A§9J mr,neﬁf&mlgﬁsmmﬂ @@&fta@ ?oﬁ‘?ﬁé’rﬁemdﬁf}f’arﬁﬁ?&ﬁ’é

conveni ent | Yy per or ned ate erature In t

(meg progfessig© smmam@mr pdoyiMdiicio® Hlﬁﬁaﬁm Il\ﬁemann-)’icmwisease,
red acco di ng. t.0 .Schene - {LI1). Sch 1

conpaPfRaeser 85 iy PYiscto BB EEL Ty dpistie SR Gy Creutefela-
Jacbbcpﬁgtagi@;iﬂdr@(bnhﬁgeggdg bel ow; and L is a displaceable

8 such as those defined herein above. Conpounds of
b) EegmtiyaDeligi ingych{zophrenig(€DS9mmrer ci al | y avai | abl e

r known in the literature, or

C)ﬁgﬂqﬁéggﬁ%lgl3%e§%6§h§thdard processes known in the
d) Apt-AskictesMeorConparings (AAMIgr mul a (1V) or (I'V) and
)*g |n a suitable sol vent such as dinethylformam de or
c

%ﬁﬂgmﬂVQQWQQQGQﬁB'Eﬁtlonally in the presence of
f)Cﬁoeg%%%I GltedSndNd BA%h dlﬁuﬁr di i sopropyl anmine are

get er at ate rature range between 50 to
100 0C. Conpounds of fornula (1V) nmay be prepared
accordlx% erein PGi.s a

The, Presgy én Bﬁ%ﬁa %@elag? tafshegﬁnsﬁs @MH%%H Pfned herein
Att@ﬁﬁ&iﬂbeﬁ@m%&ﬁ%e mhmbmﬁs&&r(@ﬁaeﬂa&m@rb?g/)ﬁ&tqﬂmbaa 8N

anal ogous procedure. Conpounds of fornul
atiqntiepaleelt diseded{AD). atiSuends(igit hySuheivty3listder ¢ ADHHY) and
aﬂf%“rﬁggt onal group interconversion of the NH2 group

Yo VtRE F |red "L". Process c) Conpounds of fornmula
(VI) or (M'") and (VIl) in a suitable solvent such as

nmet hanol , ethanol, or tetrahydrofuran in the presence
Theypresers ameny o plsaselaswiodhs Hyaimens efdhe fdiseaspusndpadisiongbelow

R R S e P O R

may be prepared by a suitable nodification of the
reacti ons described herein to make a conmpound of
formula (1) or (la) wherein R4 is hydrogen. Conpounds
of formula (VIl) are comercially avail abl e conpounds,
or they are known in the literature, or they are
prepared by standard processes known in the art.
Process d) SU|tabIe deprotectlon condltlons are

o S~ o r T\ o



10

15

20

25

30

reaction, reduction of substituents, alkylation of
substituents, oxidation of substituents,

wesdsnsfsecat i on of substituents, am dation of PCT/GB2008/050433
substituents, formation of heteroaryl rings. The
reagents and reaction conditjgpns for such procedures
are well known in the chemical art. Particul ar
exanpl es of aromatic substitution reactions include

res?%ﬁP%%ggo%g&ﬁcQReggse%eg 8}“[ ea%rwag %ﬂh@at&étﬁ&a 1 ?ﬁltdin%ns

y introduction of thi rou coho

brogelaup alléralco gerinsie, enpinsicxangpdiesindticato divitiadided idicluding aspirin
| ncl ude; oxidation of al kylthi o al kyl sul phi nyl or
anfLNé@ﬂ@ ungsAnd diaindreqd Sy Egﬁﬁ? IRICERglisndyperyisteng and of all

sev%{:l]u@s LRd YiHEr &nges@g%agf geérr}fegelfdﬁ%tvlel‘?é%s Q:‘Hmrfi‘é B6Euafiek pulmonary

refefenced wthin the ab f erences,
dlsea:sc Q(G@Bﬁ));l Mgnﬁraﬂrmcasllmgmf@tmuamdi favlsmophllhe bEmalmiISE@nphysema
n neces ary.start terials, and
S ol A RS (TR
hy S @ biti0Gy pR&O@RddsS hirgr ﬁﬁrbﬁs RAACEHY E8PtRERI fAPodinPMeolitis,
descri bed above may be made by procedures which are
idiepsittde tréerstitiad pneuraeiias: @bmswmph@mrm angirneop ehing dil@@@y and

chrﬁgﬁqgfegtlf 1) 1r\1l\?ucf3 g f’ﬁ%grcﬁpo% ls %g((f %%)ﬁ%@ll}) dg (gﬁl%r:iilﬁ%}l grlljfggtlons,

complii@liony &f 1am@tr@1@<pwmatu@nt ‘hﬁcuﬂbf@\/&d dﬁr@mbbbe dlSQfd@ﬁ;&ﬁUhﬁelung
or the procedures described in the exanples,.

vasqpleee 12Hd DUl O RY REHEN o3 rapPWQSlﬁea@Cémtwl%cl%ng treatment of
t

chiSNEIPER £ BEHE AR AARGLDEH SRANSY RERUBBTIRGL Brvys, and
iatdogtac adughe acude arcbetronib ehinmgid éendluding donitie [I[ada:lahljbntosa and

avai l apl e co ounds usi ng adaptati.ons. o SSes
Vaﬁogwaqrtrgﬁmfsn Pg ﬁ’én%]cf’r“é‘rﬂs?%"%@ 63 {otea Hyifta incing ks ngryosa (hay
fev%fgr ﬁeﬁ@fpd’lgﬂ(ﬁsfsr g&htd %ﬁ%@@&&fﬁm@ha g'tﬁg@ﬂi‘n%ﬁ Eld, c/tlﬂdhinfectlon due

itio Jerry March, publishe ohn

to ISemstdry 92ﬂ0yﬁ1@lr VlgL@n eﬁhlen:@u caanoerus mlmbldmgl Soﬁ:R%)camdn atdamx@rus

bGP R ites Wi Bnah HapERRER- R iyl TBsckB RS, bon
prlﬂlﬁ@eﬁﬁ%&’dtﬂﬁﬁi toafdlr 8xdrplB; @nBedital Aip ERPIRkih; deBvied] QHY Surhhar
ounds. The i nst ances where protection is necessary

sp%udy prdsvebagkangd mecthpaie hpwsaokidrihrigy ang Stils daseese; as
ser@ﬁe%?ﬁ\u% gp%%hglog@ﬁtjagﬂﬁleg gt{cl&ﬁll%e% &&Pos %O Ilpgﬁh 1&8\?&}/ ?ﬂgﬁco&fﬂntw,

reaSﬁvédeﬂfrdls phdohdicRrepfiared spdrdatth@bhthp; spec H.’rtl\ﬂtls@nﬁejﬂﬁe,r 1nfect10n-
Protective G oups in Organic nthesis, John Wl ey
rel%%gﬂh@@tzms ané)bﬁﬁ%ﬂ’égrdé\'s sycly a3 uhenelopis gnpeluding ol ocuﬁ?ase and
r e
POlﬁor e anp g&éﬁ&a H%ﬁ%y I?Oﬁ%%gﬁ%ﬁ%g§@§%§§§ng%ﬁﬁaré?PL
calgoupyroflospletadgpositive nxsoyde, aral @ktlyﬂn agniota pelsted hermlsn bursal and
trimethylsilyl_or an aryl meth 0 f or,.exanp
syt i Rie BRERE (e LA SR B SR a3 ndrome:
gm&h%%%&kﬁﬁ&aﬂﬂ%ﬂﬁ%d%&%hx@ﬁﬁ@% ﬁ&hkMuﬁ@!&yﬂkﬁﬁuﬁﬁﬁnnxui
choi ce of protecting group. Thus, for ekxanple, an acyl
corgeplins tgehdiasasarnngd Iunéﬁfmntl@tedamnmcaw tigpuo dpcangy inflemmatory

my RS el e BRI oo PR i a OB eefios ovenit
arthritdih101RE iGopdthidniAYLh@Xloeearttides Bivhyel et j@inBdikiibution and

group such as trimethylsilyl nay be renoved, for
assgg(la%p@ndrggaesp |ane Fheyaage fwr a%g%wteggp gomg],acagﬁns vasculitides

Y
ncHLTEA G B, SUER B B SRE hl SURTRY e, ot
nodifsa,anicaisadpis polyaadritas amh{fdsamiltld’efs asyociatedonith Ard mfb@thine
protecting group for an amno group is, for exanple,
an acyl group, for exanple an al kanoyl group such as
acetyl, an al koxycarbonyl group, for exanple a
nmet hoxycar bonyl , et hoxycarbonyl or -butoxycarbonyl
group, an aryl net hoxycarbonyl group, for exanple
benzyloxycarbonyl or an aroyl _group, for exanple

o S . - o o o
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Optically active fornms of a conpound of the invention

may be obtai ned by carrying out one of the above
w@e@saskse@s using an optically active starti ngp@BGBRI08I050433

(formed, for exanple, by asymetric induction of a

suitable reaction step), or fy resolution of a racemc

formof the conpound or internediate using a standard

procedure, or by chromatographic separation of

: . y h

S e R
Meaﬁt:ﬂrmm Gevpa Wdskiaidlie rsymdrbmbrmﬁu haiheRal Pﬁlbaﬂnhaalrfrewer \Hnlan:m

pure re |0|so r. of npound of the invention is
dlSF@axﬁer%dn yepd gl gas, 6@%9%]@&%@% E‘rYPQ"i‘tﬁ’é’S;out one of
t he above procedures using a pure regioisoner as a
starting material, or by resolution of a m xture of
The hHentécgi lortbommetasesdo combmanedihatapsss wdiengn 3-( Rdetdduydrofuryl-

Enzyme Pot en Testin Met h
e BEE IO TmtaR Yo Adk Ayttt s Bage i &
phefrﬁfacédﬂﬂ&hlbio‘iﬂﬁb@n@ﬁ OEforﬁfMdUo@ébﬁpﬁg_lﬁg$Q2RQEﬂrMiyﬂyofH1§ﬂlJﬁQ:thyl) 2-
an annnnlun1nny¥bdate/nalach|te gr een- based phosphat e

thierendhdng ernad dagdningsiered eencupently or sequentiall rteerapypand/or an
ageig for(?flenta gath%nog gy SP?TI%(E:I:@M&’IO a ctl ¢ere rbva%?u L aﬁﬁegrggcéea nlilc disorders
ami@ﬁ@ﬂmﬂmsnﬁpmmaaﬁang. 50 nmM Hepes buffer pH 7.5, 75 mM
amoni um acetate, 8.0 nmM nagnesi um chl oride, 0.5 nM
et hyl enedi am netetraacetic acid, 5%glycerol, 1nM

- - - | .
SR e L e R O B e Gl Cecpable
salGherkof 4Q) bp Mitinigated irGyss@ia@EOwivbampHunas drooooeoirmdore f the
i met hyl sul f oxi de. Reactions can be quenched with 30
fbl‘m%ﬁg HEbni um nol ybdat e/ mal achite green detection
1)&ﬁﬁﬂ@@ﬁm&&ﬁ&%@&h@gb#eéhﬂmén?'aChlte green
hydrochl ori de,” 8.5 ammoni um nol ybdat e t et rahydrat e,
andNIMDy@r @mtblsalcpyac neid Pibapeeden; amproren, Elacbiprofamdiclofenac,
ab orb ngﬁ_plate reader at 650 nm and percent
[ val ues are cal cul ated using
dbm@mm&lélw Jyamicsie ifd8hore ot el 1ﬂh1Bﬁorrs ach7oa30AZi10%on, licofelone,

i nhi bition and EDTAcont ai ni n éﬁ' reactions as
160361 AnE B3P G Ledhinhdritrs mﬁgﬁ? oY A uperfsds Mag>91, MK&86,

C%ﬁ’%ﬂ‘iﬁ\ Aad 1£h1%ﬂ§1f§ RPNk SR 7he et er m ned
fromré o) perforimne it the présence o

dc)‘IEﬁMéanMtagom@emtergaCPmﬁ% Eametathant, LY293111 accolate,

Topoi sonerase |V ATPase | nhibition Activity X

CH&EH wds can be tested for inhibition of E. col

ofall . R ctivity as described above

2)%gfgﬁﬁﬂg%$?§ eb% @%cg%ﬁp?he 30m reactions contained

t heaf mitd-blackegs (O nreMpTRbS atenbdblogrsotakhl B, 50 nivi ammnl um

getate 8 mM nmm eS|un1chIo%5d§ 5% cerol i

D)AngIQiRsT: EYVERTESREYME B (55 5P é il q“mapﬂ
sb&g& f); sal non sperm DNA, 500 pM E. col i ParC, 500 pM
E. coli ParE, 160 nM ATP, and conpound in
di mex taydiwmichaxietiblockers [@@erﬂmmgh@zmn dElodimm amdpdipine);
p e dete from.

PO ARG SRR TG B8 GGt B ren
cimeayd concentrations. Conpounds of the invention
were tested in an assay substantially simlar to the

3)%&5%?%6@@%%|6@@“ﬁ5@%e for measuring the inhibition o

arrachrERATEEAE AP Rikafuh, RAROHSRTRIARE: Inkiitor:

have) plaeC:t ugdrugsionfintdBOG s i@ .olopidiogrok tiolopliiid) passgy,sAZ4160);
S. aureus GyrB ATPase Inhibition Activity : Conpounds

may be tested for inhibition of S. aureus GyrB ATPase
activity using an anmoni um nol ybdat e/ nal achite

gr een- based phosphate detection assay (Lanzetta, P

A, L. J . Avarez, P. S. Reinach, and O A Candi a,

1979 100 95 97) Assays can be perforned |n

.y oy e e~ R A
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formin which it can be conveniently handl ed and

processed. This is of inportance, not only fromthe
w@ooostisabo vi ew of obtaining a commercial ly vi abt'BEGB2008/050433

manuf acturi ng process, but also fromthe point of view

of subsequent manufacture ofypharnmaceutica

formul ati ons conprising the active conpound. Further,

in the manufacture of oral drug conpositions, it is

i : ' roduci bl e and const ant
4)p:as%%§gg} gﬁ%&%??%%hggggypgﬁgf drug is provided

f 0 inevinngnsidAirs histhraa PPAR dgonistp@ty. @oglitatdne nmosiglitazone, Galida,

stability, solid-state_stability, and "shelf life" of

t Reraglifaayy g sméfmﬂe%r@ﬁ%fa@?m so very inportant

f QFHM(?-_CORhI_%dg&H& iﬁMBﬁ&l@,@ﬁiﬂs?ysiM%, FRMAStatin, atorvaststin,

containing it, should be capable of being effectively

stonedtatmefluegsptieki abl e peri ods of tine, w thout

exhi bitin i gnj.ficant change j.n.the

oy st et Bt Plon F oF i el Bt et act i ve
COMRQMBALL infibHersi(é.§. ANPOTFVE); conposition, density,
hygroscopicity and sol ubility. Amnrfhous mat eri al s may
preSthRﬁ@©b$@d®giGV%ﬁ8§%ﬁég§}@XH$b);exanple, such

”Htﬁﬁbﬁkﬁa%f%rhxﬁhﬁ@héy nore difficult to handl e and
to tornmu atg, provide’for unreliable solubility, and
ar egppiicephdlipdssinhiditos; mor e unstabl e. Thus, in the

manuf acture of commercially viable and

5) PraiHARd aesdalfprexapRip NHIIES 8 agriksshposi tions, it is

6) hn 51‘0?3“6&1 y%@%&ss{’jf&?é%fﬁ e, dnfl- ide%bﬁ'#sg@.% BRbALHIAGR0GY).

substanti a crystalline and sta
Myel oper oxi dase (MPO is a hene-containing enzyne

3Ry Saiobon |-G egwe iR KD DepuE hodttont forih ghove-
meRfiSRIABLHRR HERONLERS B hi@. al so includes eosinophi

per oxi dase, thyroid peroxi dase, salivary peroxidase,
| act oper oxi dase, prostaglandin H synthase, and ot hers.

Fory B VR o Bou T kiEord B Do 5 st AR R e e

propkilakis ! §F LdvadiRh, spectral properties responsible for
the characteristic green colour of MPO C eavage of
t he di sul phide bridge linking the two hal ves of MPO

. eny axhi b |
YL MR ok XAy ERFEH Kol BAne
endnfiomiend 832 -ty yidro fuFilemethz \+Pethits@athinedr ogen per oxi de

to oxidize chloride to hypochl orous acid. O her

hal i des and pseudohal ides (li ke thiocyanate) are al so

j LWERL ; . g f -

R e e AR B 24 MEee el o i form fjt provides
forgmipteyed oaeail hah®Dg. Rirttieryibt compowmts of gt invantiobhaevadhk advantage

tion. PMNs act.non-specjficall y, phagpcytosi,s to ...

thef st HeoTobR e Ches Tk ARRREE! SRt St Exabilit as
well 5 MR- PYBLRSHIBS,. TN, &t dongRuMId Ra@ baBbRSVIRARIRENINY

nyel oper oxi dase to form phagol ysosones. In
propéregdpygedtsomres the enzymatic activity of the

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

acid, a potent bactericidal conpound. Hypochl orous
Th&giventich @Xihgstraicagbutin hé sk fimigdadby eRablowig tex@auplds.y

with thiols and thioethers, but al so converts am nes
It wiiths aphresiatadi yebe sliHerd peipa thattreyaltipe fnisof spmpeunds of the

i B PRAPARERS oGy AP UER o Rk anlfl
acaordano@vira nhshsampVechaphage sngashogenssmait By hedogeRPD
per oxi de and upon activation al so produce
nmyel oper oxi dase. MPO and hydrogen peroxi de can al so be
rel eased to the outside of the cells where the
reaction with chloride can induce damage to adj acent
ti ssue. Linkage of nyel operoxi dase activity to disease
has been inplicated in neurol ogical diseases with a

e o o



10

15

20

25

30

capable to use a plethora of different substrates of
which chloride is nost recognized. Fromthis reaction
wo b@sasxoemg non-radi cal oxidant - hypochl or ousPEr/iGB2008/050433
(HOA) - is formed. HOO oxidi zes sul phur cont ai ni ng
am no acids like cysteine ang nethionine very
efficiently (Peskin AV, Wnterbourn CC. Free Radica
Bi ol ogy and Medici ne 2001; 30(5): 572-9). It also

o TR LA L TR B O 40 i
patBired we jncanid thiadiitstaree2 004y it &7@&2@)&0& ﬁﬁ&elaﬁemt phtterns (allowing for
T SRR B SRR TS0, e
pro%%dlﬁkPWtﬂé gw@aﬁ@& n%r\d%r ithk k4 B gg%o(o‘%' Bfela. felyill®e

m 2001; "276( 26): 33-41), oxidizes
apprf:@me(i bn tlgf ﬁﬂ(daq@mn khat RN moéfsites _ma‘yo(mrywlhemmeasured for

Bi ol ogj cal 1982; 257 : 13731-354) . and
essip QUGN Rionss ST Ty 05 vined REFeosiid epd@enr St
prefirReNe B &tioN. 2002 41(4): 1293-301).Proteol ytic

cascades participate both in cell infiltration through

the BBB as well as the destruction of BBB, nyelin and
r cells (Cuzner M., Opdenakker G Journal of
Me@dvogs ”%%“l ogy 1999: 94(1-2): 1-14: Yong W et al .

3- (m&w@yﬁﬁ\fm@memwmﬁbmmne?&@ialsZﬁaYy)be&oﬁﬁec&fr&m)a, solvent
Activation of matrix netall gproteinases (MWs) ca

SO%%%M@%%O&%@&@W% o1 By dramste RIp Soreahasi %%léa%ltemethyl

i e T T T

useﬂ?a@ @Aﬂ@alv@lﬂ@elﬁﬂs sugh a¥ ethetolalre susabknmecoRiZition with water at a

baqllq 7I% 2 SPQF?%;I]. glg éc%&l%ﬁy Eﬁ:éh | st f:(gx :ecge%%;l)ggeg %gﬁ ?oelgg{:%p[gte the substance,
preﬁv&aﬁtal ?r}fyc&@m&ﬁ; RiF AN %’tb!ﬁaﬂﬁ&m%f Mi’@r@ filaly WiakWbetween 1 (v/iw) to
Sever a reports have suggeste arole for "S In

10gene) ad)lualﬁc;d)aM/Pergwlghtmf starteng matersl, prefidraldp betvegeen 8l (v/w) to 50
infiltration as ti ssye damage B break
oy st TS reapBint Rl SRR Prigesh BIrEMILS, Two
polYBidgph\avEbeaal dlsc%U&édl)Pol}]—Iﬁ@rph'mi%rﬁr@f@fh‘blﬂforﬁlb@ 8and below 60°C
speci fic kinds of mechanisns in M5 cones from studies
andrply@orids eeeabare Pty and presence of proteases
have been identified in M5 brain tissue and CSF.
Supportive data has al so been generated by doi ng EAE
Stlﬂtngdsiubgaﬂdetdﬁ poiyeerpteAl iaiagblution ab@rr @f)oxte|’(ﬁ)°0rtﬂuh§taﬁﬁ§ it to
nplicated to participate_ in the MS patholo

g o
P01M§10ﬁ2j1 %h\ah%w% ﬁl&aérana%m&}slﬂ@@h BI'H’eSOé}éWé E\{%pr 8?40%60 C
o PABRESE o AR 150 80 o el -2 i
cry@ﬂaﬂ&ahmnabdvle/b&lohﬂe@ﬁ”ﬁ] anNEthlﬂD@Megtsﬁg&lﬂ:dTe&Btrrgytelﬁﬁélﬁture below/above

J4(6): The on l.oss i.s thus influenced by
o0 ek bl T lripdiicel OB SOYEROEG ni t r ogen
internedi ates. Wen MPOis present it will obviously
have the capability of both activating proteases
The Billoadng gxaaplevelill Céscrﬁhﬂ; bugiet Hingl, Hieiibyantion. by
Fb;nflg nci n. grotease i nhi bitors) and generating
AT %UP%i es. Chronic obstructive pul monary
3- (QJRSaﬁﬁ@dl(oﬁﬁp)ne%zﬂmlﬂﬁomﬁhﬁ&@hﬂé/ Efofthl LA[’IFIB')E(WO@rﬁﬁ)a@& dissolved

a di sease state characteri sed

in 4 $qwttcm @fcsrﬁlmﬁb&mp gnlpgvatey (109 mbyaidsiodjuan hyrdf@mép ﬁfplpbw (I M, 80
mr! a['% bAL8D: 15 &tfé{%‘bﬁﬁ @8&%&@&%‘?& Y %olﬂpgn @as g&b&f ﬁ%red toa

an abnor ammat ory response o
smalbglastieagtar.t i cl es or gases. COPD is a mmjor publlc
health problem It is the fourth | eading cause of
chronic norbidity and nortality in the United States
and is projected to rank fifth in 2020 as a worl dw de
burden of disease. In the UK the preval ence of COPD is
1.7%in nmen and 1.4% in wonen. COPD spans a range of
severlty fron1n1|d ‘to very severe, mnth the cost of

.. o " o S
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el evated MPO Il evels in COPD may contribute to the

di sease via several nechanisnms. A selective inhibitor
wobokRQ42ul d t heref ore be expected to al |l evi aper/bBdv8/050433

the acute and chronic inflammatory aspects of COPD and

may reduce the devel opment of; enphysena

At heroscl erosis An MPO i nhi bitor should reduce the

at heroscl eroti c burden and/or the vulnerability of

exi sting atherosclerotic |esions and thereby decrease

the risk of acute myocardial infarction, unstable
3-(2Rgttrehy drofsdyt-akehyl adrchioeaudec (fsaharnivas cepeilliaedibgra slow addition

i njury during acute coronary, syndrone, and ischenic
of ¢ 81 85} 4t FeooBAEIPEratuse et fjzopg suigingroopditigns N rystals
appeafedliBe {fiti YR Qo@eﬁ%% B SFinMRP \#Iﬁéﬁ%ﬂﬁi@ﬂ?&%doebﬁ added

the shoul der regions and necroticcore o uman

theastirer waciteredtait codne singesatanaddveint ghi.€1 en zerg utrg svab éidtared and

waiyirertegor A SRR AN GG VRS b MEY g SEliFame 0.02 2,90
% ARnARY of ANeAL 95ler 1@ty Byt NAIR NSOTMILL SSMSEd6)AS

conpared to fatty streaks, an increased nunber of MPO
S (epipr 581 (g snHd), dpHaGesHhAVE (hdéh, 4e8ondthat.ed/4.41(m, 2H),

St ] I C r f or O in acute coronary
382&%@1?%239(1&‘@?%%%}@ 1@9 1§|4.(m( 1) AmJ Pat hol
158(3): 879- 91). Patients with established coronary
artery di sease have higher plasma and | eukocyte MPO
Fotne e U&eraéive Real t hy controls (Zhang, R et al. (2001)
8 7). 2136- . r.eovern, in 1 | arge . .
QR AR LSRR Bl BV o i P iRebvadin paotution
of Dirséth@fsuffukide € caLpm@py°@vent s or revascul ari sation
(Baldus, S. et al. (2003) Crculation 108(12): 1440-5;
Brennan, M et al. (2003) N Engl J Med 349(17):
Crosnzgh o Jl o RO T bEHRIEH ATpHAetR.  BBufke of cthanol and
watendhmhd pains whpeeaystqds ivari ghatdvyd et sdiytibutheadideion eas e®pped.
of sever.e Candi da,i.nfection have been reported. ..
Thehihg seiRtiphyRy ?O%ﬁf"gﬁ@ﬁ}r%it% FROTh trRvsataiean dg i paiieor
antRB1Ve Rt ShOMRSCY AainthiS8ASE ritbarhe RhSHiMeED aPHABled. Washing
MPO level s (Kutter, D. et al. (2000) Acta Haenmatol
wad p&{ded il6 ptsipy mathdhVISOY EthandlevadOvgh ethanelf wait f aclwith ethanol.

T PR A0ET ol AR B8 iy R et Sa T T iy ofatleas

98 ex P3-EXS kA J@BAlYPRcthedD-DeRik aa ROk &l RHicMkd th @fstal form A.
increased risk of cardiovascul ar di sease (N kpoor, B

Idegtitydty, H DR (SOMM e IMSP-d42(2): 336-9; Makela, R, P

5 GBS ey A5, R ey RAFSLuB {35 A,

3.843%03R) 2HPat &/ aeomiipt edsdunimigne | ast ten years

i ndi cate that the proatherogenic actions of MPO
Identit! byd¥-Rowi Riatdeo Pildfactiompepne ek asradiafidutl 54906 Ak
endot hel i al dysfunction via consumng nitric oxide and
destabilisation of atherosclerotic |esions by
TaBRkt3.vati on of proteases (Nicholls, S. J . and S. L
Hazen (2005) Arterioscler Thronh Vase Biol 25(6):
Anglb022theta) . d-Reoeh] Y Rebeivemdnsgy (idi es have focused on
A-t-o—and cﬁgnrotyrosine e+ cati ons of LDL and HDL
Ii%é;roteins.' nce chl odtyrosine nodifications in
vﬁggnonly cap @f gener at by hypochl orus aci d
produced by NB these nodifications are regarded as
spdci4f i ¢ mar kees of MPO activity (Hazen, S. L. and J
. W Heinecke (1997) J din Invest 99(9): 2075-81). LDL
particles exposed to MPOin vitro becone aggregated,
| eading to facilitated uptake via macrophage scavenger
receptors and foamcell formation (Hazell, L. J . and
R Stacker (1993) BiochemJ 290 (Pt 1): 165-72).
Chl orotyrosi ne nodi fication of apoAl, the main
apol i poprotein of HDL chol esterol, results in inpaired

o T




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 relatiyge thernmdynam c
stability.lt is thus an object of the present
invention to provide crystalline forns of 3-(2i?-
tgggghydrofugwh-nethyl)-2-thioxanthine with

advarnt ageous properti es. e aspect of the present

I Nyeggt i on prevudes m

3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hine form A
BJ%ZP?-tetraH§Qrofuryl-némhyl)-z-thioxanthine formA
according to e present invention, is characterized
iﬁ%ﬁﬁoviding4gﬁ X-ray poﬁﬂer diffraction pattern, as
i nokg7gure 1, 4@xhi biting sybstantially the foll ow ng
angl es, d-values and intensities; Table 1. The peaks,

i dOtli fi ed wit2B d-val uesntal cul ated fromthe Bragg
f%ﬁ | a and iq%ensities, have been extracted fromthe
diff¥act ogr afh!df S

3-(32?- t et rahgdr of uryl - mgt hyl ) - 2-t hi oxant hi ne form A
The relative intensities are |less reliable and instead
of24ridmer i cal 3%dl ues the mol | owi ng definitions are
used; % Relatiye Intensity* Definition 25-100 vs (very
stPdg) 4-25392(strong) ®5-4 m (nmedium) 0-0.4 w

( ) The rehkative intensities are derived from
d???ﬁ%ctogragggneasured 3§th variable slits.

3-26X0?- t et r aBygdr of uryl - mgi hyl ) - 2-t hi oxant hi ne form A
is a crystalline formexhibiting advant ageous
pridperties, 3déh as convéhi ent handling as well as
c@%@bcal and3qglid-statev§tability. Anot her aspect of
t hepresent invention provides

32826?-t et rahydr of uryl - mgg hyl ) - 2- thi oxant hi ne form
B. 3- (2i ?-tetrahydrofuryl - met hyl ) - 2-t hi oxant hi ne form
B,28&Bcor di ng3tld the present invention, is

cggr cterize? En providigg an X-ray powder diffraction
pattern, as P Figure 2, "exhibiting substantially the
f alolgw ng anglogs, d-valugg and intensities; Table
2.Definitions used: % Relative intensity* Definition
2530020 vs (veéRy strong) 5¢25 s (strong) 0.6-5 m
(nedi.um 0-0,.5.w (weak) *The relative intensities are
dgﬁ#béd fron?g?ffractogrdﬁs measured with variabl e
slistig.  3- (2i 35het rahydrofuryl - net hyl ) - 2- t hi oxant hi ne
formB is a crystalline form exhibiting advant ageous
prio@erti es, 34@h as convemi ent handling as well as
chem cal and_solid-state stability.
33625?-tetraﬁﬁérofuryl-néNhyI)-Z-thioxanthine formA
| Sgnpre stabbgyat ambi ent tenperature, such as room
tenperature, while 3-(2i ?-tetrahydrofuryl-nethyl)-2-
thioxanthine formB is nore stable at tenperatures

ver + 650C. It is possible to crystallize
Deg p y

MUSNSUSeE;  ahydr of uryl - met hyl ) - 2- t hi oxant hi ne, i . e.

96&9%ﬁ&9ﬁﬂ%&@9§ of the presenthddpygption in one single
SO

vent or 1n a mxture of solvents. An exanple of a

2

5400tabl e solvent is DVSO. CrwSWalylstioagi on of the
conmpounds of the present invention froman appropriate

4-2%0l vent system contai ni ng &(5Y¥&st one sol vent, may

0.5

be achi eved by attaining suag&&ga#r tion in a sol vent
system by sol vent evaporati on, yI{ nper at ure
decrease, and/or via the addition of anti-solvent
(i.e. a solvent in which the compounds of the
invention are poorly soluble). An exanple of a
suitable antisolvent is a mxture of water and

et hanol . Crystal lization may al so be initiated and/ or
effected with or without seeding with crystals of the
appropriate crystalline conmpound of the invention.

T | - . B o N 1 o " oy e
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agitation, the presence or absence of seeds, etc. may

al so influence which formthat crystallizes. Another
w@s@eas24od the present invention provides procESEEB2008/050433

the preparation of 3-(2i?-

tetrahydrofuryl -met hyl ) - 2-t hjsoxanthine forns A to B.

3-(2i ?-tetrahydrofuryl -nethyl)-2-thioxanthine formA

i s obtained upon crystallization from
0(§ (2i ?-tetrahydrofuryl - nethxb) 2- thloxanthlne crude in

tenperatures about +60 OC or eFoJ/ for exanple at
*ThorMtive imetisididirage dotivell SronedidfidtGgramd dichs@ed @ithaariable slits.

antisol vent. The obtained formis stable.

3-(2i ?-tetrahydrofuryl-nethyl)-2-thi oxanthine formB
Fbégfpbtained upon crystallization from

2i ? tetrahydrofuryl nethyl) 2-t hi oxant hi ne at

t t oV | e
0.5 a%%B;%If g Efgl‘i&g it aﬂ‘}fugg% )OE .Fﬂgx%nghlg%, 0 fsgunnfé( ? E‘Extufe of form A
and By® dloicday 9tre 1adm1m1&t: af éanla Bt(liamtﬂ @dd asnldesans | Azﬁet I0ndays

W003/ 089430. The conpounds of the invention may
theft@mﬁ%trlatmnd@ég%& st orwlgter el saeplsabept §. %grguV%Safﬂreéed
H&ﬂo‘f ?Jld SiPXamdh. %&RR;( ngﬁ Wﬁf@bﬁg}&hﬁmo ab) .,

crys |ne ormmay be m or ground Ihto sma

S (pany 13:82(& s, AR} Im45(a,sl|tHa)g38 16€s, 1HE 458ese i), idmsent 1 @1 2H),
provi des a pharmaceutical fornulation including a

38&6&%%%&1 MESDEvehDi bASIIM4aamM Rt ure with at | east
, | yent or
1o, R Bl R BRhPELRAUMNAN 1 sl AFT
prOV|des a pharnaceutlcal fornulatlon conprising a
m xture of
3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne Form A
and 3-(2i?- tetrahydrofuryl-nethyl)-2-thioxanthine
Form B in adm xture with at | east one pharnmaceutically
accept abl e exci pi ent. Anot her aspect of the present
i nvention provides a nethod of treatnment of a
condi ti on where
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxanthine is
required or desired, which nmethod includes
Tabkrd.ni stering a therapeutlcally effective anmount of a
C“W?““““ qI t“e Hyert-pn—to pat+ent in need of such
: & ) WWnt‘?Drsgyhr‘ esent i nvention
prBOSdes theﬂhﬁ@ of 3- (2|°Vﬁetrahydrofuryl met hyl ) -
2-18k2oxant hi A80Form A or awvwpharmaceutically acceptable
salatoet her eof 620n t he manuf agture of a nedi canent, for
thq5Mreatnengogr prophyl axiyg of di seases or conditions
ich |nh t|on of the_enzyme MPO is beneficial.
Agg er aspeg% of the present invention provides the
f 3-(2i éetrahydrofup§l-nethyl) 2-t hi oxant hi ne
m2A, or at ﬂarnaceutlcaPFy acceptabl e salt thereof,
|ri9t0r$e manuf Aébure of a nmedi canent, for the treatnent
orl9pdophyl ax#$9of neuroinfmannatory di sorders,
candjqoand cepgbrovascul ar at heroscl erotic di sorders
aqgfperlphergblartery di segse, heart failure and
%ﬁ ratory orders suchtgs chroni c obstructive
#ﬂggnary dlaﬁgse (COPD); bronchitis, including
tious a e03|noph|I|@1bronch|t|s enphysena
bﬂ@ﬁghlectas Tor cystic fi%rosis.Another aspect of
t R4.86r esent BAventi on provies the use of
3-262Z6?-t et r aBydr of uryl - met kyl ) - 2-t hi oxant hi ne Form A,
onsagphar macegygi cal |y acceptable salt thereof, in the
megufact ure ghga nedi cament,, for the treatnent or
prophyl axis of nmultiple sclerosis. Treatnment may
i ncl ude sl owi ng progression of di sease. Another aspect
of the present invention provides the use of
3-(2i ?-tetrahydrofuryl -nethyl)- 2-thioxanthine Form A,
or a pharmaceutically acceptable salt thereof, in the
nanufacture of a nedlcanent for t he treatnent or

P



conprises admnistering to a person suffering from or
at risk of, said disease or condition, a

wo besapapd i cal |y effective anobunt of PCT/GB2008/050433
3-(2i ?-tetrahydrofuryl -nmet hyl)-2-thi oxant hi ne Form A,
or a pharmaceutically acceptgple salt thereof. Another
aspect of the present invention provides a nethod of
treating, or reducing the risk of, neuroinflanmmtory
db%g&ders, cgggio- and cerebrovascul ar at herosclerotic
di%pfders or 2 ri pheral artery disease, or heart

&'t e or ré Eiratory di s&t ders, such as chronic

oBSt®ucti ve pdPnonary di sedse (COPD), in a person
sufldring froM/or at risk of, said disease or
ca9di7t i on, wh@®7ein the nethod conprises adm nistering
tgotihe personog therapeutigally effective anount of
3-544?-tetrahydrof uryl - net hyl ) - 2- t hi oxant hi ne Form A,
or %8pharnac§§ ically acceg$able salt thereof.
Agéo ding to 'ée enbodi nent” of the present invention
séidhCOPD i 52 onchitis, inftluding infectious and
ecSi%ophi | i c2BPonchitis; efiphysemn; bronchiectasis or
cystic fibrosis Another aspect of the present

Definwiens used: provi des a nmethod of treating, or reducing

% Réletivd mkengity* mul ti pl e scl er osbsfiniio@ person suffering

j%he met hod conpri ses adninist; }Q to e person a

rshipgm or at risk of, said dis RfstoRRAT T on, wherein
%?erapeutically effective anou %%
U}

- )
633 (2i 2_t et r ahydr of ur yI - met hy| -G8k ant hi ne For m A,
a pharmaceutically accepﬁa%K@e§Qlt t hereof . Anot her
*Thesysdedtve pftensiecspredahved ilrpnedif ragtogrpmy nbesured with vedalye slits.
treating, or reducing the risk of, Parkinson's disease
in a person suffering fromor at risk of, said disease
or condition, wherein the method conprises
adm nistering to the person a therapeutically
effective anount of
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne Form A,
or a pharmaceutically acceptable salt thereof. Another
aspect of the present invention provides a nethod of
treating, or reducing the risk of atherosclerosis by
preventing and/or reducing the formation of new
at herosclerotic | esions or plaques and /or by
preventing or slow ng progression of existing |esions
and plaques in a person suffering fromor at risk of,
sai d di sease or condition, wherein the nethod
conprises adm nistering to the person a
therapeutically effective amount of 3-(2i?-
tetrahydrofuryl - met hyl ) -2-thi oxanthine FormA or a
phar maceutically acceptable salt thereof. Another
aspect of the present invention provides a nethod of
treating, or reducing the risk of atherosclerosis by
changi ng the conposition of the plaques so as to
reduce the risk ofplaque rupture and at herothronbotic
events in a person suffering fromor at risk of, said
di sease or condition, wherein the nethod conprises
adm nistering to the person a therapeutically
effective anmount of
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne Form A
or a pharmaceutically acceptable salt thereof. Another
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
adm xture with a pharmaceutically acceptabl e adjuvant,
diluent or carrier, for use in the treatnment or
prophyl axi s of di seases or conditions in which
i nhibition of the enzyme MPO i s beneficial. Another

oy Y " oy o, . - R T
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accept abl e adjuvant, diluent or carrier, for use in
the treatnent or prophylaxis of atherosclerosis by

W@ b@sgsago t he conposition of the plagues so asPeDGB2008/050433
reduce the risk of plaque rupture and atherot hronbotic

events.

provi des use of a m xture of

3- (2i7 t et rahydr of uryl net hyl ) -
@G- (2i ?-tetrahydrofuryl -

Anot her aspect of thg present invention

2-t hi oxant hi ne form A
met hyl ) - 2-t hi oxant hi ne form

CcLAT
%’as active ingredients in the manufacture of a

medi canent fo

r

use in treatnent or

prophyl axi s of

di sease r condl s in which inhjbition of the
L. %F\zz@/FFém %Y]i? rthfoxanihEe Mpect of the
present |nvent|on provi des a nethod of treatnment or

prophyl axi s of di seases or conditions in which
2. 3-(ﬂﬁ-tﬁtnahyﬂTOﬁﬁyltmethEﬁZ2y'ﬁm)XN@@iﬂe§ dnmn!éfdhafaaterizvminqh oviding an X-

o RV BB b e

i cal
lowing

AT RSt

X-Values

Fol&tA ahydr of uryl -
3-(2i ?-tetrahydrofuryl

met hyl )-2-th
- met hy

Fg}gnAhlne form
)-2-_thi oxant hi

A and
ne formB

t al-salpat(Apnt

i n\/nnfl oh f ur

S URdletiv g térsity o

haer ral at ac to
TIT LA AL WU <

r omi-vihe (B)esel

t hnr :nm es f ot

1t Relative intensity
he

trealdvht of :

Neur odByener at

ve Di §6Fﬁer(s)

i ncl udifhg

put I I III t
Cognéﬁpve Def

d—to At zhermer
cit in Schizop

s Drs \/—\L))
Nr eni a%d%s

PDementia;
m

MId

Cognibhve | np
| npai rment  (

al rment ( MCl) ,
M), Age-Rel at

Age- Asgqglated
ed Cognitive De

venory m
tli ne

( ARCDB)74 Cogni

Live | npaireneni

ncl o PAayr ki nen

No Dénméntia (¢

h' S D acnncn (DN

CIND), W

l|||+|n|r\ Crl A
IVUILI c—oCtT+C

postéﬁ%ephal

OSo1T—55

[ic parRlnsonis

T AT NT 1TTOU

T | ™ I A V) © Te ) wy \I 7

m Huntlﬁbton S

D seasél

amyoylogpii ¢ |
dlseases ( MND

Areral scierosi
, Multiple Sys

5 (ALS), 1470t 0T 1
enlAtrophy ( M5

euron
A

Cort yggbasal

Degenerg{ion, Pr

ain-Barre Q\/nd

ogressioxe Supr{
ome (GBS) and

anucl eary
Chronic

Paresis_ Quil

Infléﬂﬁatory

Denyellnatlng P

1Al

leneuﬂdhhthy (

CIDP). W

LTIl i Ilbl

synd43ﬁe vas

o e
utTsS, Uul. S0

cul ar dBhenti a,

IIIIIl.C l.U, A

denen% wth

DWH
Lewy

w

bodi g§5 HIV d
Parklnson s Ty

EMenti a,, Fronto
vpe (FTBP) Pi c

enpor al 2derrent|
K's Di sease, Ni¢

a
emann-

Plck3$4D seas
diseéé%s.Thé

e, traupmtic br
Creut zf el d- Jacol
present I nvent i

ai N i nj2urey ( TBI
h Di sease and p

, dementi a

on

bn fur 24 rel a

es to m

thet

D sordér (s)in

the—treatnent

cl udi ng™but not

"L todto Wl

o Ml {

ratory

i ple

Sclerosis (MY

, Parkinson's

i sease,3qMul ti pl

At r ophy (IMSA)

Corti cobasal

e Systgm

generation, P

ogressive

Supr anucl ear

Par esi s,

Quill ain-Barre Syndrone (GBS),

chronic inflamuatory denyelinating pol yneuropat hy

(CIDP).

Progr essi ve

S
thepPx-ogyr rovedoy élf@atttqnpﬂ%e&ﬂf@u@% 46 %ﬁ%)

Mul tiple sclerosis (M)
§¥¥ﬁtéwm%%hNhllhﬁaﬁ §2-@ixahthideRRMR) A

[tip e Scl er osi

i ncl udes Re

SPMVS)

apse

HBRRNEREY characterized by
and Primary

The present

invention further relates to therapies for the

treat nent of:

Cogni tive Disorder(s)

i ncl udi ng but not

4, 3-'(ZR-t&ﬁdhyc&oa&ylﬁaaﬁhgzl)izanhldxaﬁﬂh&@i Fi@mbAlhcdd@ding itdra';ltmmt 0
vascul ar

Al zhei mer's Di sease

chaa%%rmeﬂ By X

nti ngt on s
(ALS),

supr anucl ear

Ni emann- Pi ck' s Di sease,
ininjury (TBI),
Jacob Di sease and prion diseases;
|n Schlzophrenla (CDS

traumatic bra
Creut zf el d-
Cognltlve Def

~ " =

KEy ewde

Di sease,

pal sy (PSP)
corti

|C|t

cobasal
denmenti a pugil

rus

dﬁ Down_ syndr omne

fipster® ?(tm-vab@%il eI i 2680

ﬂgﬁklnsonlsn1 denmentia with Lewy bodies,
anyot r ophi c Iaterm

not or neuron di seases (MD),

denmenti a Parki nson's Type (FTDP),

H V denenti a,

scl erosis
Fr ont ot enpor a

progressive

Pi ck's Di sease,

degener ati on,

i stica,
b)

C) M Id
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conplications of lung transplantation; vasculitic and

thronbotic disorders of the |ung vascul ature, and
w@pdosnsEey hypertension; antitussive activity POTGBA0SYS0433

treatnment of chronic cough associated with

inflammatory and secretory cgnditions of the airways,

and i atrogeni c cough; acute and chronic rhinitis

including rhinitis medi canent osa, and vasonot or

A : ) | COE T
5. Pl dgala B LEY) 200 SERTAI Y o A F ok I} Aok .
chapadtytiped by ;thaXuhe pywdal diffricaoit P ihcthwvalugdi f1g1.t 987G aBMH24.46
Ig OaFd i nfection due to respiratory syncytia
anﬁé&-@,m?ﬁﬁ1uenza, coronavi rus (including SARS) and
adenovirus; bone and joints: arthritides associ ated
wWith or including osteoarthritis/osteoarthrosis, both
6. ppromess/foatid wemoaitharof 3@ R-tEorhyexepll-epcticyd kg ehiok aithine form A
d | asi a; cervjcal  and | unbar ondylitis, and | ow
o Re BtsdinsE Rl Elaife | hsurolFortredBO TS and Stili s
a) AL SSARE or SRPEIRGAS | MR (HRRPEY R AL BhOD AL fhi Banihiel dfdlaRg form, or
ankyl osi ng spondylitis, psoriatic arthritis, reactive
a ngKtkr ¢ftany farme inmshifablerselventat ed spondart hr opat hy;
t.ic.arthritis and.other infectionrelated
b)%§f1% gFﬁPE%maﬁac g%gugisorders such as tubercul osis,
c) isslalitiglihe 3-Pat cgahydisfaas-ending)-Pariogintking ymdobt#icdacut e
and chronic crystal -induced synovitis including urate
gout, cal ci um pyrophosphate deposition di sease, and
7. RRHTHACRRTY § i FhhETORy RHARn AR HRHLAR of 00°C or
bel§vogren' s syndrome; system c sclerosis and limted
scl eroderma; system c | upus erythenmatosus, m xed
connective tissue disease, and undifferenti ated
8. AONNEGE hv®rdihs &al/Qaith 6 8ASIBIm 7N hALHRLG B) i TP QR @8 temperature
i ncl udi ng dermatonmyositits and pol ymyositis;
of ¥Cyardklyma r heumatica; juvenile arthritis including
idiopathic inflammtory arthritides of whatever joint
di stribution and associ ated syndrones, and rheumatic
9. hAepBEesaBetordifig &Y alyedHe G eRIMRY beaB] WRsein\ap) lid pdriiRmed during a
including giant cell arteritis, Takayasu's arteritis,
profynged Ligiernglied: syndrome, pol yarteritis nodosa,
m croscopic polyarteritis, and vasculitides associ ated
with viral infection, hypersensitivity reactions,
10.cARatelbdconEng anthyat apcimd 65 9, vawrdaskp haisperformed during a
Fam | ial Mediterranean fever, Mickle-Wlls syndrone,
projefget ime nesPd H ber ni an Fever, Kikuchi di sease;
drug-i nduced arthal gias, tendonititides, and
nmyopat hi es; The invention further relates to
11.Ce(H-rathainofuhd rraghels-2vihmixenthine Form B.
3-(2i ?-tetrahydrofuryl methyl)- 2-thioxanthine FormA
or a pharmaceutically acceptable salt thereof, or a
1281 ' ot i Mt rih S i -
o 1 e o e R P an X
rayi powagniliractongditerores bibiteng supstentialydoe el ioaling/d-walups:
thet apy andfor—an agent for l;hc treatnent—of arty—one

Fogn B ardi o- and cerebrovascul d°™®eroscl erotic

d d te ) ive :
S FSIGECR oo AR Y BARRTS) [ ot e

or al4mar macepti cal |l ys accept abl e sal45 t hereof may ke
et | n—associationw-th conpounds{romone or
mor e680 the fpl | owi n§ groups| 1) amti%infl afmat orym
agents, for—exanpte a) NSAHDs (e g—acetytsalicytic
aci d, Ibuprofen, naproxen, flurbiprofen, diclofenac,
i ndonetacin); b) |eukotriene synthesis inhibitors
(5-LO inhibitors e.g. AZD4407, Zi | euton, |icof el one,
CJ13610, CJ13454; FLAP inhibitors e.g. BAY-Y-10 15,
DG 031, MK591, MK886, A81834; LTA4 hydrol ase
inhibitors e.g. SC56938, SC57461A); c) |leukotriene

e e o, ™A A AN o I T 1 NZPNINPN A
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f) FXR receptor nodul ators; g) phospholi pase

inhibitors; 5) anti-anginal agents, for exanple,
wordosas®so and nitrites; 6) nodul ators of oxi daP€TeB2008/050433

stress, for exanple, anti-oxidants (e.g. probucol,

AGL067). 3-(2i ?-tetrahydrof ugyl - net hyl ) - 2-t hi oxant hi ne

Form B could al so be used for the abovenenti onded

aspects of the present invention. For the avoidance of

doulbt 9' tTeatrent™—nctudes the 'lng ﬁ)&uti Crtreat Illi,‘rlll'l,

as I2I as the prophilnlams, bf a conaition.

3- (2ot et rahydr of uryf - met hyl) - 2-t hipxant hi he for mpp

and formB represent the (-){ enantionmer of

3- (25178t r ahydf of ur yl et hyl ) 1 2-t hi 8xlant hi ne{ The m

onde Af ha 1 nvoant | h Ve t+tha Aadvant adn +h
UUII’JUUIIUQ \YA ] LB A2 rrrverTod UII TTYAV O CITG u Vullluj\a L ]
t hey z§|5e in a formtHat provides forli | nproved easenbf
mandfigNg. Furher, T{J§ COnpopnds ofy Jfie T nvention fave

t he a vantage that they nay be produced in forns that
have4iggpr oved| chem cgl and solid staje stability asy

well as | ower hygr nqrnpi ci ty Thus_ the compounds nay
be s#dBl e whep storeth over prol ongéZCBSpeH ods. The w
iIIVC lIUII ;D IIUDlIateU, bu III LILI _y I;II tcd, U_y
the f'oll owi ng| exanpl B5. 1t w ‘éa%}{;r eci aled by the

skiTl,g§ persop that grystall ne 'ror2 of cofpounds pf
t he i nvention| may be prepared by analogy with
procagges desgcri bed Rerein and/or i2rsgaccordance W

XRPD4i0f racti pn patt8rns as {hose disclosed|herein. By
g cbbggzi atty the sane"—XRPD i ffraction—patterns—we
i ncl those| i nstanfes whenl|it is clear fromthe

relevant patterns (allow ng for experinental error)
that essentially the sane crystalline form has been

13 fo2de¢traysaluprlovethel2-tirrmline et Baghractorikadeyy thayX-ray
heo to It will be appreciated
po‘ﬁgertdtﬁragim}l per%lgqg Sﬁ ?ﬁ"ﬁ%PD intensities may vary

V\,hen measured for essentially the sane crystalline
ormfor a variety of reasons_ including, for exanple,

14. ﬁ’@ff‘)eﬁeiiré]éb’dé?fuéﬂtna%thﬂﬁrz tlww%am@fFogryrﬁ preerding to claim 13,
chaﬁ%éaibzeedgagﬁfrﬁréé‘gylg\? gww di )Ztﬁeta %Rlég g, ?ggﬁté“é MR 7

ma so ution lon 0
°2thetaant i sol vent or by decr eaS| ng pH from a basic
solution. Dinethyl sulfoxide (DMSO) is an exanple of a
good solvent, while al cohols and/or water may be used
15 Qﬁ(ﬁﬂe’trﬁf?}d\f@ﬁ?yl ﬁ%tﬁﬂ'}‘ ol tﬁw%b!ﬁhm%%o%@é&brcﬁﬁgetos&&hﬁpj e,
in conbination wth water at a basic pH In this case,
chagactercied byalye Beaypedderalifoctieasthgitvahds 165hriecigpil &6 £4.86
ance, preferentially Hydrochloric acid. The
an({gfgfuﬁﬁ%tﬁnt of solvent may vary between 1 (v/w) to
100 (v/w) volune parts per weight of starting
material, preferably between 5 (v/w) to 50 év/vv)
16.t4 nﬁx@ﬁ@tfgr %16@rfeuarﬁélon@éét(%ﬁﬁé&lvétca"um 2ethydh ﬁlayxa@@lme form B
T been
accg?&ﬁ{\e %gf %Eﬂ%&hm"‘% (Po%l r{e]é?ﬂg?tﬂgﬁt%sél gfr med at and
a) dlﬁdl@ﬂh@@ﬂﬁspﬁﬂlr@p?o Ylmtdﬁﬂahﬁirafur@lnﬁetabl)%thﬁ&@ﬁhnﬁtdfrahy Ngrm, or
subst ance of poly h Ain a solution about or above
a ngpigee Qlraapdpign H?sa Wclta? Sﬁb1¢9hor ph B, while stirring
B in solutions about or bel ow
b %gjgéhggfaeﬁsgﬁg??rg& .X‘?Q‘Iagl}ﬁm ynmorph A. Performng the
c) isolyst@thki3z@RHotmalgtdrafiirydinosiey [j-2-thioR4n thine stuarobiangd.
crystallization above/ bel ow 600C and t hen
decreasi ng/i ncreasi ng tenperature bel ow above 600C nay
result in a mxture of the two pol ynorphs. The
foll owi ng exanples will describe, but not limt, the
invention. FormA- Alternative 1
3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne crude
(form A+B) (10.0 gram was dissolved in a solution of
et hanol (240 m_) vvater (100 m_) and sodi um hydrOX| de

D 1 - Va . A~ N | o, 1 .
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Then the solution was cooled for 2 hrs. to room
tenperature and then the addition of antisolvent was

wo adosnsapo agai n at a slow rate. The sl urry waspET/GBer8ds0433
and washed. Washing was perfornmed in 6 steps with
DVSQ' Et hanol /water, w th et hgnol/water and wth
ethanol. Then it was dried at vacuum at 400C. The
yield becane 3.3 g, 83 % and purity of at |least 98 %

3A(RR- fur. ) = 2=t hi ' 0
17 B RS QAL B iy LR 0 o PR AO fifferare of e
or {f@OMHz, DMSO d6) d (ppn) 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).
18.'&1Efgc%syac@&r_d?ﬁﬁ'%@)élaﬁﬁ%% cRihfiraghiemh sﬁi s performed at
CuKa-radi ation ( 1.5406 A): Table 3. gl'e (2t heta)
tenpevainge{ OA)C Redbatveve intensity 7.11 12.42 VS 13 .61
6.50 m14 .24 6.22 W5.43 5.74 W17.58 5.04 m 18. 09
4.90 m18.61 4.76 m19.87 4.47 m20.71 4.29 m 21.42
19.4A ﬁ)cgss%t%c&@ir%- t84ny oo AlaithsO4 18118 dwRSeid- sg%) ANiZPerfofmed during
3.38 m26.80 3.32 m27.53 3.24 m27.92 3.19 W 28. 26
a pRlaeehtp®: prgiod. 14 m 29. 53 3. 02 W 30.41 2.94 W 30.92
2.89 W31.67 2.82 W33.16 2. 70 W36.06 2.49 m 36. 45
2.46 W38.50 2.34 WDefinitions used: % Rel ative
20.i Mpassista¢tordaie (0iahy ofic @Bcldigd 1430 (19 ewNersinlstspdh) idpdforfaed during
(stron%) 0.5-4 M (nmediium0-0.4 W(weak) *The relative
a prolengsditinceleriofle derived from diffractograms neasured
wth variable slits. FornB 0.5 gram of
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne,
21.Co@Raichiimglrafunglxhethe )-@f thfoanmhihe pnepaRid avasrdgiguo mhe df @bims 6 to
9oogin a mxture of 6 nL ethanol and 2 nL water.
10.47118110 £ days the transformation to form B was
conpl ete. The sanple (about 0.2 gr.) was filtered,
washed with ethanol and air-dried. ldentity by 1H NWVR
22.(4 pbavkriaceubivBIGod8lation ppmprisiag 372 Bitetghydndfyryltmehs)<2-

Ny .8. 15 4.58(.m . 1 H) . 4.55/4. 41(m 2H).

hicy s geRpediany £ af Tl mot 3yt iy I uF A e Jpgst one

phdreRBdticyl1pyccptRal cRepréar. Di f fraction using
CuKa-radiation ( 1.5406 A) Table 4. Angle (2theta)

d-value (A) Relative intensity 7.08 12.47 VS 13.62

23 2A Barflat i Rrfidalbr Complistnd @ nfkedrt of3- Rl Erriiytio @& 1-methy)-

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.



10

15

20

25

30

18.32 4.84 m19.05 4.66 W19.34 4.59 m19.64 4.52 m

20.57 4.31 W21.30 4.17 S 21.85 4.06 m22.97 3.87 W
wWQ4008653268 m 25. 36 3.51 W25.78 3.45 m 26. 30 BCB8B2008/050433

n26.52 3.36 m27.70 3.22 m28.02 3.18 m28.14 3.17 m

29.07 3.07 m30.13 2.96 W31L31 2.85 W31.68 2.82 W

33.47 2.68 W35.86 2.50 mDefinitions used: % Rel ative

intensity* Definition 25-100 vs (very strong) 5-25 s

( 3
2o Seat e e et S At el D G L Rsgrippo any one
of ﬂmmsulr & dndB {((DR\tardhgbitofurgl-hicthyOL A NG dhthine accordmg to any one of

(§f7 tetrahydrof.uryl - pet hyl ) - 2- th%oxagthine orm A
Cbgns é%ﬁ$wﬁﬁ?ﬁ%ﬁ WH?H}@Fnﬁ@P fure oL 4 picgicameriia BUSEJR featment
or ﬁppﬁ}h@f@%f 8itsb Ao c‘?)n@f‘u%ﬁé i PRicRMm®iAY¥n QPH’@ %ﬁzyme MPO is
diffraction pattern exhibiting substantially the
berfediciabwi ng d- val ues: 3.
3-(2i ?-tetrahydrofuryl -nmet hyl)-2-thi oxant hi ne Form A,
characterized characterized by the X-ray powder
di ffraction 2theta-value 23.16 2theta. 4.
3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxant hi ne Form A
27 ddeorsdperprding & eliim 25 ocParveeran paid dissgscs hecouditggns are

ne@%ﬁ@%ﬁlﬁ%&% Qi?sé%de o ca%rtdlo a%d greH %‘i’fasz(zlsﬂar gﬂh61204801%16()t10 ragsorders and

perdphic?Zil Artegtdiaayd hedrufayluramidiydpiratdry Bisoxientdchnes et Sbstructive
according to claim 3, characterized by the X-ray

pulgionaet dizrass (kP b rli’r%tchétsamQIélFlﬁléénf‘PStl% ang gosvophzlsc frgnchitis;
a process for the
emél?}éséglﬁa%g%ﬁgégs@&%& fiBrostd:
3-(2i?- tetrahydrofuryl nethyl) 2-t hi oxant hi ne forn1A

28 Zﬁ'@g’ég I@?“g‘)r‘i‘lgg anég,o 2% W%%lb ézﬂte %ﬁgase o rggn(ilt%é)r? mu t1p1e
sclé’roél@b?pmﬂsaﬁwts%éer yl met hyl) - 2- t hi oxant hi ne of any
form or a mxture of any formin a suitable solvent;

b) allowi ng the solution to crystalllze C) |solat|ng

29, Ereichpr s el Y SoBhAY: pF bS] o condie i M e aftibtfion of

theSatn@janaMPcs iRt RERE dhath Joﬁ@@éﬁd@ﬁ@ﬁtr@tﬁorﬁ&ﬂ@h Wﬂélﬁic@M\y
8. process accordl(g toclaim6 or claim?7, erein
®

eff%qtlefp aal)ountso fe2Rotctraly defupdrmethw-dribiosantBiog ecesrdipatoany onc of
r S, ac of clains 6 to 8,
Cb&% 65% qgﬁép“’ &¥§9%§??§?ﬁ§§¥&ﬁ?ﬁng a prolonged tine
perlod 10. A process accordlng to any one of clains 6

to 9, wherein step b) performed during rolon%
3044 ﬁgtktpéquf(g@atnj_%t or prophylax1s of diseases or cond1t10ns in which inhibition of

the?én,(:%he Iﬁf) e Elu()v}ﬁichrﬁ% s%s a%{nglﬁfgg &'antﬁﬁl{: ﬁ&mc%ly

-tetra ydro uryl - I oxant e Form
eff&tlve Iaaloamt cefral pexture of ﬁ{(@ﬂﬂdrahlgdlaxﬁurm-mpthyd))m-ﬁnoxanthme according

to e?nlglf({nr&% I nas \15) gtaﬁ@ (iZ%x te rekl)lllyt(fr(l)’]f%ry? tﬁﬁp&l ﬁ Xntfune according to

anylokeldf L1diSk rl@fl)ﬁdfooi%[tﬁéhr ARfchnb egettdph 0xant hi ne Form B,
characteri zed by t X-ray pomder diffraction

2theta val ue 16. 56 2theta

31 3F %}h%cgg{cgp ]il%{%) n%lfzj} 2 1] a@)hgrreﬂnz %Q%sgé Qr?{:orn 1t1%1nsB are
netﬁ@tﬁﬂ@ﬁmﬁﬂtcfrgf Idaotdedd) cgﬂdl'betaﬁd ‘akb®vast8lab ihedAclBfotia lﬂi‘ﬂsorders and

29. 07 2t het a.
peripheral artery disease, heart failure and respiratory disorders such as chronic obstructive

pulmonary disease (COPD); bronchitis, including infectious and eosinophilic bronchitis;

emphysema; bronchiectasis or cystic fibrosis.



15. 3-(2i ?-tetrahydrofuryl - met hyl)-2-thi oxant hi ne Form
B according to claim 13, characterized by the X-ray

w@owdas24do f f racti on 2t het a-val ues 14. 54, 16. 56PCREGB3®S/050433

24.86 and 29.07 2theta. 16. A process for the
preparation of 32

3-(2i ?-tetrahydrofuryl -nethyl)-2-thi oxanthine formB
according to any one of clainms 11 to 15 conprising the
steps of a) dissloving or suspending

3-(2i ?-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne of any

32 fdtermetbod accotdiigitoecldifn 2nyr 300 fuincicin said distab loe caalitianis multiple

b) allowi ng the solution to crystallize; c) isolating
Sclfrﬁ%lssr{‘%ﬂ(m%twgﬁwrofury| met hyl ) - 2- t hi oxant hi ne t hus
obt ai ned. 17. A process according to claim 16, wherein
step a) is perforned at tenperature of 600C or above.
18. A process according to claim16 or claim17,
wherein step b) is perfornmed at tenperature of 6Q0C or
above. 19. A process according to any one of clains 16
to 18, wherein step a) is perforned during a prol onged
time period. 20. A process according to any one of
clains 16 to 19, wherein step b) is performed during a
prol onged tinme period. 21.
3-(2i ?-tetrahydrofuryl -net hyl)-2-thi oxant hi ne prepared
according to any of clainms 6 to 10, or 16 to 20. 22. A
phar maceuti cal fornulation conprising
3-(2i ?-tetrahydrofuryl -nmethyl)-2- thioxanthine as
defined in any one of clains 1-5 or 11-15 in adm xture
with at | east one pharnmaceutically acceptable
exci pient. 23. A pharmaceutical fornulation conprising
a mxture of 3-(2i ?-tetrahydrofuryl-nethyl)-
2-thi oxanthine as defined in any one of clains 1-5 and
3-(2i ?-tetrahydrofuryl -nethyl)-2- thioxanthine as
defined in any one of clains 11-15 in adm xture with
at | east one pharmaceutically acceptabl e excipient.
24. 3-(2i?-tetrahydrofuryl -nmethyl)-2-thi oxanthine
according to any one of clainms 1-5 or 11- 15 for use
in therapy. 25. Use of
3-(2i ?-tetrahydrofuryl -met hyl)-2-thi oxant hi ne
according to any one of clains 1- 5 or 11-15 as active
ingredient in the manufacture of a nedi cament for use
in treatment or prophylaxis of diseases or conditions
in which inhibition of the enzyne MPO i s
beneficial.26. Use of a m xture of
3-(2i ?-tetrahydrofuryl -nethyl)-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 as active
ingredients in the manufacture of a nedi canent for use
in treatment or prophylaxis of diseases or conditions
in which inhibition of the enzyme MPO i s beneficial.
27. The use according to claim25 or 26, wherein said
di seases or conditions are neuroinflamatory
di sorders, cardio- and cerebrovascul ar atherosclerotic
di sorders and peripheral artery disease, heart failure
and respiratory disorders such as chronic obstructive
pul nonary di sease (COPD); bronchitis, including
i nfecti ous and eosinophilic bronchitis; enphysema
bronchi ectasis or cystic fibrosis. 28. The use
according to claim25 or 26, wherein said di sease or
condition is multiple sclerosis or Parkinson's
di sease. 29. A nethod of treatnent or prophylaxis of
di seases or conditions in which inhibition of the
enzynme MPO is beneficial, which conprises
adm nistration of a therapeutically ef fective anount
of 3-(2i ?-tetrahydrofuryl-nethyl)-2-thi oxant hi ne
according to any one of clainms 1- 5 or 11-15, to a
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