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PMNs are of particular importance for combating infections. These cells contain MPO,

20  with well-documented microbicidal action. PMNs act non-specifically by phagocytosis to
engulf microorganisms, incorporate them into vacuoles, termed phagosomes, which fuse
with granules containing myeloperoxidase to form phagolysosomes. In phagolysosomes
the enzymatic activity of the myeloperoxidase leads to the formation of hypochlorous acid,
a potent bactericidal compound. Hypochlorous acid is oxidizing in itself, and reacts most

25  avidly with thiols and thioethers, but also converts amines into chloramines, and
chlorinates aromatic amino acids. Macrophages are large phagocytic cells which, like
PMNs, are capable of phagocytosing microorganisms. Macrophages can generate
hydrogen peroxide and upon activation also produce myeloperoxidase. MPO and hydrogen
peroxide can also be released to the outside of the cells where the reaction with chloride

30 caninduce damage to adjacent tissue.
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NADPH oxidase and a subsequent superoxide dismutation. The oxidized enzyme is
capable to use a plethora of different substrates of which chloride is most recognized. From
this reaction the strong non-radical oxidant - hypochlorous acid (HOCI) - is formed. HOCI

25 oxidizes sulphur containing amino acids like cysteine and methionine very efficiently
(Peskin AV, Winterbourn CC. Free Radical Biology and Medicine 2001; 30(5): 572-9). It
also forms chloramines with amino groups, both in proteins and other biomolecules
(Peskin AV. et al. Free Radical Biology and Medicine 2004; 37(10):1622-30). It
chlorinates phenols (like tyrosine) (Hazen SL. et al. Mass Free Radical Biology and

30 Medicine 1997; 23(6): 909-16) and unsaturated bonds in lipids (Albert CJ. et al. J. Biol.
Chem. 2001; 276(26): 23733-41), oxidizes iron centers (Rosen H, Klebanoff SJ. Journal of
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individuals appear principally healthy but a few cases of severe Candida infection have ‘

15 been reported. Interestingly, MPO deficient humans are less affected by cardiovascular
disease than controls with normal MPO levels (Kutter, D. et al. (2000) Acta Haematol
104(1)). A polymorphism in the MPO promoter affects expression leading to high and low
MPO expreséing individuals. In three different studies the high expression genotype has
been associated with an increased risk of cardiovascular disease (Nikpoor, B. et al. (2001)
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Since chlorotyrosine modifications in vivo only can be generated by bypochlorus acid
produced by MPO these modifications are regarded as specific markers of MPO activity
(Hazen, S. L. and J. W. Heinecke (1997) J Clin Invest 99(9): 2075-81). LDL particles

30 exposed to MPO in vitro become aggregated, leading to facilitated uptake via macrophage
scavenger receptors and foam cell formation (Hazell, L. J. and R. Stocker (1993) Biochem

7290 (Pt 1): 165-72). Chlorotyrosine modification of apoAl, the main apolipoprotein of
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Formul a ( exi st auo taut oners and 30
m xt ures 66; Shaoitho rkals(2605 JiRidl Gad 8/ D HIN3 98 pZheop pieal SROQAY) & Bis £demt

i nvention ZSO(W:)B §.Q9)7 L['iliés% ngﬁ ltEOZIQaQrZ 43. ggzﬁéggravaﬁng.mle in atherosclerotic

10 lesions, i.e. increasing lipid accumulation via aggregation of LDL particles and decreasing

the reverse cholesterol transport via attack on the HDL protein apoAl.

The present invention discloses novel thioxanthines that display useful properties as
inhibitors of the enzyme MPO. Furthermore, the novel compounds of the present invention
15 display either one or mote than one of the following: (i) improved selectivity towards TPO;
(ii) unexpectedly high inhibitory activity towards MPO; (iif) improved brain permeability;
(iv) improved solubility and/or (v) improved half-life; when compared to known.
thioxanthines. Such thioxanthines are disclosed in e.g. WO 03/089430
and WO 05/037835.
20
DISCLOSURE OF THE INVENTION

The present invention provides a compound according to Formula (I)
0
N
HN >
Py 7 o
N7 N
1y
R

wherein |
2s- R} is selected from C;-Cs alkyl, and said Cy-Cs alkyl is substituted with C;-C;s alkoxy;
and at least one of said C;-Cg alkyl or said C;-Cs alkoxy is branched;

or a pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof.



8 The conpounds of Formula (1) may exist in énantioneric forms. It is
to be understood that all enantioners, diastereoners, racemates and
m xtures tghaRf4RKE 1 ncluded within the scope of the igpM&biBRs0sST
Unl ess otherw se indicated, the term"Cl-C6 alkyl" referred to herein
denotes a straight or branched chain al kyl group having from1l to 6
carbon atons. Exanples of such groups 7nclude nethyl, ethyl,

n-propyl, n-butyl, iso-butyl, tert-butyl, pentyl and hexyl. The term
"C2-C4 allcyl"” is to be interpreted analogously. It is to be

under st oodAtdeadingudeine kipectalf e ypreseigtinteaSom 10, AT allcyTaf @ depesentuBh

al kyl s cannqt . be branched. 10 Unl ess otherw se indicated, the term
"G -C6 alk@ﬁyl referred to herein denotes a straight or branched
chai n al koxy group having from1 to 6 carbon atons. Exanples of such
groups i ncl ude_net hoxy,  ethoxy, 1-propoxy, 2-propoxy, 1-butoxy,

i s0- but oxyAcqoEHing fnane gibedimen of the,pyesentppyepiionysaidplkyigs splaetpdyron sohuiylpe
interprgtegmﬂqﬁgﬁﬂ?y§ly. It is to be understood 15 that when the

al koxy denotes a Cl  or a C2-al koxy, such al koxys cannot be branched.
The present invention also relates to the use of the novel conpounds
of Formul a . gal . t: g

mect camen; oot (o RALSRAB o R orokpRUERRNAL A1 R WAGHERD BB G,
of a conpowfdaxpf Fornmula (1), or a 20 pharnmaceutically acceptable
salt thereof, solvate or solvate of a salt thereof, in the

manuf acture of a medi canent, for the treatnent or prophyl axis of

di seases OAc@odidg ta amasmbodimbntel therphesbttin@atiat, sdithelkeinz yvstitd@d ingth C, -
beneficial,, A further aspect of the present invention provides the
use of a c%ﬁ%@hnd of Formula (1), or 25 a pharnmaceutically acceptable
salt thereof, solvate or solvate of a salt thereof, in the

manuf acture of ..a di ca t, far the treatnent or ophyl.axi.s  of
neur oi nf | agﬁcé’("@%/gg‘?% SPg‘g‘ﬁE‘?m@g#ﬁip&?%%fﬁW Rl 5"}%@]5@{0‘& E‘E’Fumted with Cy-
at her oscl egRédyc di sorders and peripheral artery disease, heart

failure and respiratory disorders such as chronic obstructive
pul nondfy di sease (COPD). 30 WD 2007/ 142576PCT/ SE2007/ 000537 9

manuf act ur gQfdide mgeaiﬁ@dﬁmfo@Ehetﬁa@se{ltriﬁ@m@ﬂEa@swigmﬁﬁt&h%vﬂf

mul tiple sclerosis. Treatnment may i nclude sl ow ng progression of

di sease. APKOPHETOTRrATAROEY aspect of the present invention provides the
use of a compound of Formula (1), or a pharmaceutically acceptable
salt thereof, solvate or solvate of a salt thereof, in the

manuf act ur €hgpresenpuintionslse relatesrio & hemporad seteaied foom phegpinpl cargiging of:

gﬁggggzgn'§£gha§§§5qmgﬂﬁﬁ£ﬂﬁﬁiﬂﬁa%mhﬁ&iude sl owi ng progression of
3-(2-Propoxy-2-methylpropyl)-2-thioxanthine;
3-(2-Methoxy-2-methylpropyl)-2-thioxanthine;
3-(2-isopropoxyethyl)-2-thioxanthine;
3-(2-Ethoxypropyl)-2- thioxanthine;
25 3-(25-Ethoxypropyl)-2- thioxanthine; .
3-(2R-Ethoxypropyl)-2- thioxanthine;

or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

The compounds of Formula (I) may exist in tavomeric forms. All such tautomers and

30 mixtures of tautomers are included within the scope of the present invention.



Anot her further aspect of the present invention provides the use of a
conpound of Forrmula io(l) or a pharmaceutically acceptable salt _

t hereof , sQbvgi7R48Fs SOl vate of a salt thereof, in the RGOS
a nedi canent, for the treatnent or prophyl axis of atherosclerosis by
preventing and/or reducing the formation of new at herosclerotic

| esi ons or plaques and/or by preventigg or slow ng progression of

exi sting |l esions and plaques. 15 Another further aspect of the
present invention provides the use of a conpound of Fornmula (1) or a
phar maceutrh & edrpbud@cEFoahiie ([P mky etiftdh eahtiomaloatres. fits ®dleuadepstodd that
salt thereof, in the manufacture of a .nedicanent, far t(@ﬁ t%%a%rrent
or pr ophy Pl sqastigpners, diastesromiers %F@atwnét?ﬁﬁ%‘fﬁﬁeﬁ?g S s ¥ the
pl aques t g edteidBgidnl Sk of plaque rupture and atherothronbotic
events 20 -Anot her further aspect of the present invention provides
the use of a conpound of Formula (1) or -a pharmaceutically acceptable

sal t ther %J?)ies§ &gé&ngsﬁgnﬁéatéio{h\é?érﬁ "@f (R afk@l"tre b6 BBbrein dénbtBEa straight or

manuf acture o icament, for the tréatment or prophylaxis of

r espi r at obsanchedchaie pkkyl moehhavingdivmn h it eskanraires. FsapplesRisyheoisease.
Tr eat ment . i.ngl |_ow o] ' di | to
the pres e%ﬁ%ﬁl}aﬁ \I/l.leé ﬁ}yl&l’%ﬁ%ﬁ’tnﬁyey?éﬂﬁ % al IE%B_%?%%; ?%téﬂlt%l’ &t%ﬁ%]gd %ef%lf ?Iééaitte?ﬁg,
or reduci NG,-Chalkyl' sdo b intetpsed seaogously ol & to bonsleistrogithat rrherthe BikyY on

of the en MPO i s Jbeneficia ich., rj;s8s admnistering to a
per son suaﬁ?sﬁqglfqr&#ﬁﬂqiﬁsmia??ﬁg ) os:[g’lgggafg%gase or 30 condition, a

therapgutically effective amount of a conpound of Fornula (I), or a

pharmaceutjcal | y accept.abl ¢ salt , eqf . salva or._. .

Cal T hor SR heshato el Sl 0D OR o R e g er
al so proviugedhal dRhROGP brdiup Bt BomAlio 6 estlbon migms.fExamplekoftsach groups
neur oi nf | amyat ny di sorégrérs 1:)cardi - and ce{é‘gbrovai)cg)l ar, " d

at her osc| aedeaneiory, (M, LPropets, gﬁé?%’?‘yd’r' 057 P DRIREY, terhPutpELI
failure omneh@2PiThatdhy Clics akeBP'Ss toHéGheREoti e eusBOREY td Gk niiderstood
pul nonary "di sease (COPD), in a person_suffering fromar Eang]llesakng,

sai d 51di deaigdienthealngy %élmtﬁs a\kh &F & Ceralkngy Fh UL FABRe e
adm ni st egjg&g%:iﬁn‘ﬁgﬁg&‘? zlﬂ)?J 2Rks o B Q8T o8l dovpBiufde 6F FortmBNDWRa of a

conpound | , or a pharmaceutically acceptable salt
t her eof , gbkmucentisallsasicopiatde wit therepdas a mgdica®¥ilrur t her, there is al so
provided a nethod of treating, or reducing the risk of, multiple

A further aspect of the present invention is the use of 2 compound of Formula (I), or a
20  pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof, in the
manufacture of a medicament, for the treatment or prophylaxis of diseases or conditions in

which inhibition of the enzyme MPO is beneficial.

A further aspect of the present invention provides the use of a compound of Formula (I), or
25 apharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof, in the
manufacture of a medicament, for the treatment or prophylaxis of neurcinflammatory
disorders, cardio- and cerebrovascular atherosclerotic disorders and peripheral artery
disease, heart failure and respiratory disorders such as chronic obstructivé pulmonary
disease (COPD).
30
Another further aspect of the present invention provides the use of a compound of Formula

(D), or a pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof, in the



“io sclerosis in a person suffering fromor at risk“of, said disease
or condition, wherein the nmethod conprises admnistering to the
person a t@ﬁrﬁgﬁ&%y@al ly effective amount of a corrpouncbcquEgWTMS%°
(I'), or a pharmaceutically acceptable salt thereof, sol va{e or
solvate of a salt thereof. 15 Further, there is also provided a

met hod of treating, or reducing the rigsk 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

t her apeut i gahbxnef frRGhéN@mRADER thedfeaitnenpomoeptylaafs oF omttiplasclerdsis. or . a
pharmaceutical |y acceptable salt ther eo'ggiSBThere is also provided a

met hod of TreameRtaRyy TrludestATiRaRFOFREIn ®at heroscl erosis by
preventing and/or 20 reducing the formation of new atherosclerotic
| esi ons or plaques and /or by preventing or_ sl ow ng ;fro res iﬁ;n ofa
exi sting |Auitenfrthavasprc ofibe Presen inyention pravides &g usg of proc,t Horg
of, said dj Qadiy LBt Sighded R 1viR] HQ6lveR P4 baithereof, in the
adni ni st er hgﬁf@aﬁiﬁlaggpersl%% gp%%grapeu?i cally effective anoynt of a
conpound ofadedichus of ¥ tydicament, Bivalateastnant expRhyiaxisai Catninsor s fisease.

t hereof, sqlvate or .sof . . f. 25. There is also
provi ded a %WBtdn%'fm Péegstlﬁlgé P%F& ?Jé%lu%fihﬁ%%?he ri sk of :

at heroscl erosis by changing the conposition of the plaques-so as to
reduce the,risk of plaque.rupture.and.ather ] R S F Rl
person suf {89 ?‘TWE?RP%% 05@65'?“’5&“% s gté%%%?%&‘é%%gggbg%%i tion, :
wher ei g t hg) seidhashaconlsesemabis aitshecdf gt dkevge pbosltdhereof, in the

therapeutically effectiye 30 anoun f co d L) or a
phar maceut me%l}fi@mae LPF B%en%g?rttg? %ﬁ%"ﬁ%'ﬂ%%%,or %%Bﬁ g ) gatﬂséoifsgﬂg%ogw% a

sal t ther e?ﬁevenﬁxpﬁﬂ%é&é&@'ma%aaﬂﬂefv@mﬁaaacmwﬁd lesiansat hlequeaspdot
the present invention provides a%‘gr}fr ceut.ical formul ation

conpri si ngbAPEHEHAS ST ERE PIPSEFHLe, S SRS P PRI Sipound of
Formula (1), or a pharmaceutically acceptable salt thereof, solvate

or solvate of a salt thereof, in adm xture ; 'tlél a pt}ar mace“glgi ﬁgl I
accept abl e Andfbenfuriher agperi e repseptdiryerEon PIP?S‘\F%SU BuTe P A TEMPPRE O Wx%ar
prophyl axi ﬁg 8{)a ﬂia?rﬁﬁ:%ﬁtﬁcaﬁ? aGRREIE bANBerkd¥, YW 8dlod sBlvaiRiof h 841t afredfin the

[ eneficial.

enzynme WO n a further aspect the _prgsent 'nveglté(i on,
provi des anphafacarcefia medicaent for te formes A5 PIOPIHGKis of HRFTSFEERSIS | y

ef fective unt .of ;Hﬁ‘ : wecedtical ly
accept abl e%g%gfngt%eecro %@% Ql%s%g va @B%JEQEJSEFJ\I%? éﬂ %I%Skg?gglqﬁlta%er eof, in
adm xt ur e \aihefvtlaohiotipleaenimceut i cal | y accept abl e adj uvant, diluent or
carrier, for use in the treatnment or prophyl axis of

neuroi nfl anraatory disorders. In a further aspect the present.

i nventi on puRWefRshe Jepat ofthepticatinvéntionptoxides the semgfia compgung of Formula
t her apeutical | ffecti.ve anou of I

phar maceut i@é’?’gyﬁaﬁm ﬁ@ﬁ‘?é’t‘s‘?ﬂ@%@‘&*‘?‘“ %gférg Hﬁ? ﬁpgé’éf%%;(%rsgh %E%eﬁﬁg{th@
phar maceut igahbynmacaphaitamenigfon trnteatnetint ergundphytaxis af respiratory gisomies, i n
the treatnment or_prophylaxis qQf nultiple.sclerqgsis,. (o= and

cer ebr ovascyfks cﬁ%r@éﬂ"@?’%ﬁﬁ%‘o’ﬂﬁ% %%@?'ﬁ%ﬁ%é‘?ﬁ 6%%‘?‘%%&"3’?‘%% ry

di seasezsancbr@@sngont,%igéhg@ and respiratory disorders, such as chronic
obstructive pul nonary di sease. |In another aspect the present

i nvention provides a pharmaceutical fornulation conprising a

therapeuti C‘@écloﬁﬁing- 1o the present invention, there is also provided a method of treating, or reducing
‘ the risk of, diseases or conditions in which inhibition of the enzyme MPO is beneficial
which comprises administering to a person suffering from or af risk of, said disease or
50 condition, a therapeutically effective amount of a compound of Formula (I), or a

pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof.



20 effective anount of a conpound of Fornula (1), or a
pharmaceutically acceptable salt thereof; solvate or solvate of a
salt there@b2oitnsstgn xture with a pharmaceutical |l y accegmieroonss?
adj uvant, diluent or carrier, for use in the treatnment or prophylaxis
of atherosclerosis by preventing and reducing the formati on of new
at herosclerotic | esions and/or plaque$dand/ or by preventing or

sl owi ng progression of existing | esions and 25pl aques. | n anot her
aspect the present invention provides a pharmaceutical fornulation
conpr i si n@urhdrthera frelitol prauided aehmquatmomdMgah%Mund of

F I I
or S0l vat avpAgeRaRR FRREN Sl AR R IR e g TR, |
accept abl @edshettV andry didedseienheant failere bx Iesplrafooy dlﬂ&’éers rsucﬂ:h@ ch:oeax rrent or

prophyl axi s of .atheroscl er osi chan 0Si
pl aques s@gﬁ’gl"*f“bel? ﬁ“éser@‘éﬁ;bafmap qﬁF? a?ﬁﬂé e Qhidt
at her otshr qm@@blo@c@mmwhermmoﬂ%ﬁ ﬁﬁeaaihﬁfs%ﬁzwmegazon:zz The

present invention further relates to t ies for the trea r’rﬁp
Neur odege fesrapepticglipeilestiye pnaunt pha sommoHRy %'t% 1 P PagRgeutic

Al zhei mer aéceﬂaﬁﬁ%ﬁlﬁthéi%@ sol%@'@fgolv%te JEQGANt thbéeE. DEf icit in

Schi zophreni a (CDS), d Cognitive Inpairment (M), Age-Associ ated
Menory | npai rrrent (AAM) Age- Rel at ed Cognitive Decline (ARCA),

Cogni tive d.apgl &&%%@%1 AB?OQ@%%O& ltﬂe\a&;@ or Mt A Eri I ERABHE

Par ki nson’ sease (P post encephal 1t1C parkinsoni sm Hunti ngton S
Di seas®, anlpmms aphpq;sqn@u&p@ng feamn gmg,slgot; m@we%mon%%mem@as es

oy oo bsa s ﬂ%!upr %’ucﬁ ear ae?gl té%ggfs Ifqe)u n- Qﬁééﬂyéﬁ% eafd

Progr essi ve ar re rome GBS) and
Chronic | mbin@nmaltafﬁymﬁﬁm@ loi mphdrmgceRtitalin ecnepiphle a3t T@\@BQP}OIVWNR’@

i ncl udes, alt 10.not limted to, Down syndrone, vascul ar denentia,
denenti a @Wf %Odl es, BIV denentia, Frontotenporal denentia

Par ki nson’ s Type (FTDP), Pick's Disease, N enmannPick's Disease,

t ti TB | t b
Tl Bl e e Sepent e e Lol S e
tot hgr aEJi c)ﬁé‘eaieﬁﬁ gbl%@o% Lﬁ?ﬁhﬁ@ﬂt ?m@f :‘[1’: r[c?&}[df @a:ﬂ}‘d%saamaf conylition, wherein the
Di sorder(s)including but not. limted to i cler osi s ,
Par ki nson' BetHedeompst eSI‘@ﬂ%nﬁqlnﬁ?rE‘g@&e@ﬁ{S%? ‘? e@%ﬁﬁ“@%ﬁ@&

Degener at | Qo OEFRamkY ), %Hﬂbﬁﬁﬂﬁé&ﬁéaﬂ?%(%?ta&e saamhﬂeaf Th&a g Aso
Syndr ome ( GB§ chroni c_i nfl anmat ory demnyelivating pogyneuropat h

(CIDP). Mﬂrﬁ‘flé?deﬁ wethed efdreatinaygy reﬁ%%faégsm@ﬁ?édmmh ¥Pievyyyge and/or
Mil tiplg %@h&&d@%@foﬁﬁh@ﬁn&?‘aﬁeﬁ%&oﬁ’é@ﬁéﬁ%&bmauévlaha IR b¢ r%%]ﬁﬁ:@%t s

(SPMS), and Primary Progressive Miltiple Sclerosis Prlms
present i rejewing pregfessiemhefiexistinzmlegions apdplagnesin a gerpest suffdng ﬁ%?ﬁ@ﬂ’ﬁkéf

cogni tive RAERLIE! & Sindilfd WilkB0 Bhofe] o ﬁés%ﬁﬂsté%ag% HIRBRE 2,

i ncl udi ng t not Thnit zhel mer ease (AD), Down syndrone,
vascul ar dberepruticallyRrffeitivesionit dfe sempand ptfom}y@s@)eqx@@bﬁmaawhéaﬂy

par ki nsoni eﬁ:'& %T%R%Ei?ao\ty stonrrn!e% olpﬂgbpass('x}&'ﬁ%:}/e Jgementia, Huntington's

D sease, era erosi s not or neuron di seases
(MN\D) , zFront oterrporal denentia Parkinson's Type (FTDP), progressive

supr anucl al Di.sease , 30
corti cobas@? ‘%éé%ﬁ ﬁoé’ﬁ%ﬁ me{hrogl? %g amng’oorrf;l'?ﬂr“l1 N ju rnr}’k(o k\r%%r%m?énse ia
pugi | i sti céhangingtbezb@pekitimalf tHi maasesoan tb pdicethediskedplagye rupture and

atherothrombotic events in a person suffering from or at risk of, said disease or condition,

wherein the method compris;es administering to the person a therapeutically effective
30 amount of a compound of Formula (I) or a pharmaceutically acceptable salt thereof,

solvate or solvate of a salt thereof.



b) Cognitive Deficit in Schizophrenia (CDS); 13 c) MId Cognitive

| mpai rment (MCl); d) Age-Associated Menory Inpairnment (AAM); e)

Age- Rel at goGR@RiLshye Decline (ARCD); f) Cognitive | npgdiBitoRs,
Denentia (CIND). S The present invention further relates to therapies
for the treatnent of: Attention-Deficit and Di sruptive Behavi or

Di sorder(s) including but not limted {ffo attention deficit disorder
(ADD), attention deficit hyperactivity disorder (ADIID) and affective
di sorders. 10 The present invention also relates to the treatnent of
the di seaspanafé BRRGIME Fﬁ@@t BRI \Wdvedes ARYarRcdutiedtteghulition céigrising
conpounds of the presenf invention: respiratory_tract: obstructive

di seases of themRRCUFRlly A r AMPNRt RS 2 caEpeimd of ForaiWailh §7 HPRAsapfencally

al | ergic, AcBLHAUISdaf thepedt! ol EteCor sE¥RE 6f S@tionsiirad addixuge waduced
(including aspirin 15 and NSAI D-i nduced) and dust-induced asthma,

bot h i nt erphizrmasaeticativiaqseptahle adinvant dduegt oxgaprios doppsedn the treatmgnicr her
causes of aj : - s : 1 GRE0N] [ y
i sease ( R A B o B I B A
bronchitis; enphysema; bronchiectasis; cystic fibrosis; sarcoidosis;
farmer's lun d.relate i - h LtV

L ing 11 br oot el b el R RO SR P RE} S BBt rRREIAR e

i di opat hi ca ihatapeigickilyi effectiveemionatifaspmbolrrdad Fsronda{l), ioc aphargaceutically
anti-neopl asti g.ther n hroni ¢ i pfectjon,..ingluding.tubercul osis
and asper g?‘ic?p&%ﬂ%S@ﬁ@"%@%@%"%ﬁé&"ﬁ?ﬂﬂe *idé“’ﬁ%‘%ﬂ es 88?‘%55 of |ung
t r anspliant giatr@dteuNc@AlE Bdcebtalile aditvank N0 bi eanibrSfor aeeris thefirebdient arng
vascul at ure, an%%ﬁ%l nonary h era],gn ion; antitussive activity

i ncl udi ng PP R nﬁ‘f‘“’l‘l’ﬂ?ﬁ‘m\a T BtY*&ssoci ated with infl ammat ory and
secretory conditions of the airways, and 25 iatrogenic cough; acute
and chronic rhinitis including rhinitis_ medicanment,osa, and vasonptor
rhinitis; Beriarberasregiiye g@a@éwaﬁn@rlwgw&eéapmrma?q“&%ﬁ%fmgﬁ%cwwa s
nervosa (hmefagyﬁfcm SRS ave PRNPOS BimpBedd & Féihak (1), 8 GhifRchinsydi ng.
t he common col d, ancylnf ection due to respiratory sync¥t| al virus,

i nf | uenza, acsenterasaltthereqt naduwintyg wihrghammgeuiseitirreniabloyiieaptdiluent
joints: ar EM&E‘}:!I,%&S@%?%@ h@ﬁtﬁféﬂt‘é\ﬂortrpﬁbpﬁ{dahg 6f PR sclerosis, cardio- and

osteoarthriti s/ osteoarthrosis, .
cerebrovascular atherosclerotic disorders and peripheral artery disease and heart failure and

respiratory disorders, such as chronic obstructive pulmonary disease. In another aspect the
present invention. provides a pharmaceutical formulation comprising a therapeutically

20 effective amount of a compound of Formula (I), o a pharmaceutically acceptable salt
thereof, solvate or solvate of a salt thereof, in admixture with a pharmaceutically
acceptable adjuvant, diluent or carrier, for use in the treatment or prophylaxis of
atherosclerosis by preventing and reducing the formation of new atherosclerotic lesions
and/or plaques and/or by preventing or slowing progression of existing lesions and

25 plaques.

In another aspect the present invention provides a pharmaceutical formulation comprising
a therapeutically effective amount of a compound of Formula (I}, or a pharmaceutically
acceptable salt thereof, solvate or solvate of a salt thereof, in admixture with a

30 pharmaceutically acceptable adjuvant, diluent or carrier, for use in the treatment or
prophylaxis of atherosclerosis by changing the composition of the plaques so as to reduce

the risk of plaque rupture and atherothrombotic events.



30 primary and secondary to, for exanple, congenital hip dysplasia;
cervical and lunbar spondylitis, and | ow back and neck pain;

r heumat oi dyahhdifiydshe and Still's di sease; seronegati Ve peorse2007/000537
spondyl oart hr opat hi es i ncl udi ng ankyl osi ng spondylitis, psoriatic

arthritis, 14 reactive arthritis and undifferenti ated

spondart hropathy; septic arthritis and2other infection related

art hopat hi es and bone di sorders such as tubercul osis, including
Potts' disease and Poncet's syndronme; acute and chronic

crystal - i rithepeaesymeuiicn Srtheetlaids ioghammesdorbetreatmentofum pyr ophosphat e
deposi (| onedl 80850 EREHIARAL bl Gof EhiAliGd AlfBEIRRS DiEaTADINT S
synovi al imfTa on: “Behcet s dr sease: primary and secondary

Sj ogren' s Bynitie Eenitiys DefititinsSrhizogsérsa (1E) Mitil Cognited lopnsitmend MC),

i £ Fer erk PR HoA HER, BB R ] CRRIRDAREe ARG

i ncl ud: ng mwgﬁ:rfehglso Ba;dgxpm (xcmr?l]p)s Mﬂ11§;|)1e PatrysinFyikinsoh'e Bhiwasec a f
uvenile arthritis ipncludi i di opat hi ¢ i,nt] anmat or r.thei i

{Nhat ever j@PﬂiP"a‘ie%‘tePE £ P W%%ﬁ‘%@@%ﬁ &Sggi?n%?%oryggg,m gﬁ%&rs gﬁorsrlgti c

fever and jAisy)SgbesEnfoni BseaRETVINDINESle Syaten Wtiophyl @S A)) Cortitbbegalgi ant

cell arteriti§, Takayasu's arteritis, Churg-Strau syndr

pol yar t er | Pegeneraties Biogrsdyopepielegrdiagesist g841§1p-§m§§an%31§8 g‘?ﬁ% s

associ at edeihia Iﬂﬂ;jaﬁﬁﬂat&r?frfeﬁiyk%ﬁn YQ@ﬁbéﬁclE(b%Myi (©iDD). Deaedtiaendudes, but is

an )

cryogl obuli'ns, araproteins; Tow back pain; Famlial
Medi t ens aneetdinfited &, Domnakndsorpp [VRssulsy Aerpeiie, demsrptiarath 1Levay badissHhY an

Fever, K KiGllnd 305688 foratHe Bk IR oY HHRIOITO), PIoRQ Uifthis) Nidiasn-

and nyopat hi es; e present invention further rel'ates to _conbi hation:
t her api es Ricklsdliseage, tamptia hriniury (PR alempytiagughisieiatraedid-acdp | y
accept abl e sal t t hereof. rr a pharmaceuti cal conposition or

formul at i OPISS%Sﬁﬁ?l Wﬁngéls@fa%ghpound of Formula (1) is adm nistered
concurrently or 20 sequentially with therapy and/or an agent for the

t r eat ment an ne of cardio;.a [ her oscl erotic
di sordérs g’haprﬁéepﬁgtﬁgnﬁlg{l %_gﬁhte%%e%/ateé ?ggg%@%pﬁéﬁg%%% @j% nventi on
i ncl udes coRRPEUIEGBNEforyDisdtdets){tbndaptbuaha dindtad th MolipfvtsosiniMAei r

formof salts, Suyitable salts._inclyde th far med w c or

i nor gani c 36’?‘8@"%? dlé‘?a@%ub(?‘@ﬁ@% Sygep %@n@’iﬁe@agglw a@?%%@% N

nor mal | y be:RhatieBsihdueirhl Barkicepllail Bk Syhdragh (BB}, shrofic inflammatory

non- phar maceuti cally acceptabl e ac% %ﬁ Qr. bases W b (gf u%li éel ty in

the prepar SexpHinaRe pobmpwrpaty GADs}- ‘HBPIEB‘%TB% )nm‘gﬁ SSEPER Thus,

aci d adgi t igQpial Maudgieddsiesid (RS R kbdnbdipPgressive Multiple Sclerosis (SPMS),
and Primary Progressive Multiple Sclerosis (PPMS).

The present invention further relates to therapies for the treatment of:
Cognitive Disorder(s) including but not limited to
25 a) Dementia, including but not limited to Alzheimer’s Disease (AD), Down syndrome,
vascular dementia, Parkinson’s Disease (PD), postencephelatic parkinsonism, dementia
with Lewy bodies, HIV dementia, Huntington’s Disease, amyotrophic lateral sclerosis
(ALS), motor neuron diseases (MND), Frontotemporal dementia Parkinson’s Type
(FTDP), progressive supranuclear palsy (PSP), Pick’s Disease, Niemann-Pick’s Disease,
30  corticobasal degeneration, traumatic brain injury (TBI), dementia pugilistica, Creutzfeld-
Jacob Disease and prion diseases;

b) Cognitive Deficit in Schizophrenia (CDS);



formed from hydrochloric acid. Base addition salts include those in
which the cation is inter alia sodiumor potassium 30 WO

2007/ 1425'8CH78EX007/ 000537 15 The conpounds of For nuleCISERCUTAY0S3T
exi st in enantionmeric forns. Therefore, all enantioners,

di astereoners, raceraates, tautonmers and m xtures thereof are
included within the scope of the inventd on. The various optical

i sonmers may be isolated by separation of a 5 racemc m xture of the
conpounds usi ng conventional techniques, for exanple, fractional
cryst al | i satirhCognitiveEmpairag¢t @Rt i vel y, the various optical isomers

may be pre d active starting materials.
The corrpoucﬁgﬂ[sg% A%%c%%%#ﬁéﬁ%@ %&%&%ﬁwﬁr maceuti cal |y acceptabl e
salts 'ar @)lf@fﬂﬂat@dﬁ@wa%chﬁae(y&m;ass phar macol ogi cal activity as
i nhibitors ove-mentioned therapeutic

i ndi cat i on%goglﬁg d%épgégmggﬁo@@egp%m of course, vary with the
conmpoungd enpl oyed, the m)de of adm ni st rati on and the treatnent

desi red. wever , ener atisfactory results are obt ai ned when
the conpouhtfdresrrt I_RLY\?”g §ItI8 &g ofperapigton the WeHEN® S0l i d for m of
bet ween 1 mmeﬂn%ﬁ@i@aﬁmoﬁﬁbuwaha{ﬁbﬁng@fa@ggmmg ﬁ@ﬁminﬁteelta and

phar maceuti cal |l y_acceptabl e deri vatives thereof be used on_their
own, or i retieRorF st 3’!30@5";)@5%3? r%eé“%%fﬁﬁé&ﬁﬁcélﬁw @ﬁ?ﬁ%éﬁp gndt
whi ch t he SORALNshr@s. derivative is in adm xture wth a
pharmaceutically acceptabl e adjuvant, 20 diluent or carrier. Thus,
anot hert® enbodi nent of the i nventi on concerns a pharnaceuti cal

COMpOSI | O AKRE b diflof ol00NGhes GO stqafeﬂtfof%%rcg;éh&s tbd confifiols below
pharmaceutically accepta e sa reo In xture wth a

phar maceut Whigh may he Uezﬁ@@mﬂetha@pmmﬂs ofth¢ present ipwertiany i er .

AGITi i St Gl Bk 1B b isbeod ¥ nd it o in g B LRl | Ut g
o liaked i diibEldchng B :

b

oral, sublf al - or anasa ravefious,
t opi cal rbroncrhmi qﬂarm;mmshc a:ctunm ex&&smdu@dl dmgraidugcndcﬁmekddmgsspim

e Sehect L B 0 Bt o AR B

are destripe i C
Dosage Formvaa&s,gmﬂ'bthef\/bau&s oﬁuir\tra;rhyp@quﬁpinsﬂvéneks whmgisbhsm;:tz\i’e%&&noﬁﬁk’ge

phar maceut cal sjti rabl r ses I . 80‘V and
nore pref P& &I‘%@g’% E‘ﬁ eSFm?@tl ?1 o
phar maceut mﬁémacta@ﬁcg@ﬁcamesx@ammﬂw mﬁer Shing ¥ related d1seases

2007/ 142576PCT1SE20Q071000537 16 A conpound of Fornula (1)

phar maceut RPSISFYIREY SpeHpmaiss bwg fibrosisdasludiag crptogemy hreting %Heoihﬁs
associ af i oftiopathit iRRFAAMPSurhERAE) MI6siOEoniPhcAtin anti BodAkib @faPY 2B OUPS:

chronic infection, including tuberculosis and asPergiilosis and other fungal infections;

complications of lung transplantation; vasculitic and thrombotic disorders of the ung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and secretory conditions of the airways, and
25 iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus;
bone and joints: arthritides associated with or including ostecarthritis/osteoarthrosis, both
30  primary and secondary to, for example, congenital hip dysplasia; cervical and lumbar
spondylitis, and low back and neck pain; theumatoid arthritis and Still’s disease;
seronegative spondyloarthropathies including ankylosing spondylitis, psoriatic arthritis,



-

1) anti-inflanmmtory agents, for exanple a) NSAIDs (e.qg.
acetyl salicylic acid, Ibuprofen, naproxen, flurbiprofen, cliclofenac,
Si ndonet aGy8hig7/s7é eukot ri ene synt hesi s inhibitors (5-de@diBiRbdsS S
e. g. AZD4407, Zi | euton, licofelone, 013610, (1113454; FLAP inhibitors
e.g. BAY-Y-1015, DG 031, MK591, MK886, A81834; LTA4 hydrol ase
inhibitors e.g. SC56938, SC57461A); 14 c) |eukotriene receptor
ant agoni sts ( e.g.CP195543, anelubant, LY293111, &ccol ate, 10MK571);
2) anti-hypertensive agents, for exanple a) beta-bl ockeis

(e. g. met opreadtvk artlaitzaal oﬁmffaemmtadl spondattropatly; cab;ﬁiwfthnmmdeﬂief ﬁn@ection

Toe) "eal o ARG SRRyt O Bobhirn ou RRbe O AR

ant gdl pi ne])’oncstl)s s@ﬁ@bﬁb%ﬁﬂelﬁncﬂ thrése e@*stgl;-mdﬂiﬁedgﬁ{ﬂvﬁisl&cqﬂa& virktb g&dy t anl,
candesartan,telem sartan osa ant | -coagul antl a I’ exanpl e
a) thr onbi FSTHAPKPEbARdegos %ﬁ%f@?& f%aalm%a%ﬂn? @fedft%né% Pusga] and

i nhi bi tor SgyndBM)infinathich! BAGEF CHRkic iaRi RbSdaPSPgehRRHkaas:e! |
ticlopidi nsé):l prasugrel, .AZD6140) ?ﬂh&gu | at or s ag? Jg?‘g. d metabol i sm
for exanpl gystemic scheaqstsgad Smifed @qlezeé%mwaﬁela@ hyppua pryAhssatosiss mized
(e.g.piogl anﬁZé%iQ@hssﬁQ&is&Eé L er&fa!a{e%o ﬁ&gs&@cﬁéﬁer G AR |
fenol | brate) b) A reductase in

statins(e. glygraﬁhmsmémdmg dqmn@omomts and mlmmamsamqumal@s rhewoten: hvenile

fluvastati phys including idiopathic inflammatory arthritides of whatever joint distribution and

10 associated syndromes, and theumatic fever and its systemic ic complications; vasculitides
including giant cell arteritis, Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis
nodosa, microscopic polyarteritis, and vasculitides associated with viral infection,
hypersensitivity reactions, cryoglobulins, and paraproteins; low back pain; Familial
Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi

15 disease; drug-induced arthalgias, tendonititides, and myopathies;

The present invention further relates to combination therapies wherein a compound of
Formula (I} or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
or formulation comprising a compound of Formula (I) is administered concurrently or

20  sequentially with therapy and/or an agent for the treatment of any one of cardio- and

cerebrovascular atherosclerotic disorders and peripheral artery disease.

The present invention includes compounds of Formula (Iy and also said compounds in their
form of salts. Suitable salts include those formed with organic or inorganic acids or organic
25 or inorganic bases. Such salts will normally be pharmaceutically acceptable although salts
of non-pharmaceutically acceptable acids or bases may be of utility in the preparation and
pwification of the compound in question. Thus, acid addition salts include inter alia those
formed from hydrochloric acid. Base addition salts include those in which the cation is
inter alia sodium or potassium.
30
The compounds of the invention and intermediates thereto may be isolated from their

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



c) chol esterol absorption inhibitors (e.g.ezethnibe); d ) |BAT
inhibitors (e.g. AZD-7806); e) LXR agonists (e.g. GM683965A,

T- 0901317)woQuiikssecept or nodul ators; 30g) phosphol i paseaydmtizpudser S;
5) anti-angi nal agents, for exanple, nitrates and nitrites; 6)

nodul ators of oxidative stress, for exanple, anti-oxidants (e.g.
probucol, AG 1067). 17 Methods of prléparati on According to the

i nvention, we further provide a process for the preparation of
conmpounds of Formula (1), or a pharmaceutically acceptable salt,

sol vate, enantiomer, diastereomer or racemate thereof wherein'le is

defined a n_For i ption of
such proc Z%QQW?%g Of% %‘maiﬂ #g P%%%‘#t{&&e&\ggdrr%wgg%?g%§ fdgt 2
sui tabl e mrneﬁtﬁmiarg;glagﬁmum&swad:dmatw tamtdmetsmdmawue@hm@m@mﬂlgiedrww

from the yarious_react and .inte di at

be readi| Y8BT 8’?%‘68“’ SSRPPS {lﬁlﬁoﬁlg %ﬁ{gﬁsynt he5| s.
ConventJ onabenlk ﬁﬁﬁdl@roealefcemmdmgsxﬁgmvmemmchmgues;fog mm@e frgctionbl
as exanpl es of suitable % ectin rou S areGFPescrl bed,b ol E)?<arrpl e,
in " Prot ecerysialigatignyss HER! O‘;‘B%Fﬁ?t&’e Qg opticpl {pess B O BORATRT Wit s,
Wl ey-Int ea%{@ﬂﬁggcﬂ}gmﬁ&ﬁ%Stgra,ggg,htenmg is also to be understood
that a transformation of a group or substituent into another group or
substituent by chem cal rmanipul ati on can be conducted on any

| nt er medi apg, Ofy ohﬁE%'ofﬁBx%gﬂ'eF ) 2R thrSraicBalchly RAERaHONES fkotuleull i nal

product, in1s I ch possible type of transformation is limted
only byoi nb@n@qﬁhﬂym@mmhﬁmapplpgwﬁfﬁc%‘tlﬁéﬁ ighihiers A the PEYBEMERr ri ed Dby
the nolecule at that stage to the conditions or reagents enployed in
the transformation. Such inherent inconpatibilities, and ways to

ci rcunvent Fbﬂthmﬂmyemngned theapeutiipdiogtions the @ﬁ@%ﬁ@ﬂ#ﬁéﬁtﬁ‘»‘b‘f@ affgurse,
t het {
synthetic o egxgthltﬂ € cqp c{gﬂgélgye(aétﬂgﬁmd%é Atdﬁﬁﬁst{aﬁgggﬂ&’thy Egﬁfhéﬁtg%eﬁo

the one skif¥ anic syn anpl es of
t ransf or WHH!owlaﬁerﬁn@e@ralmnh‘mdtmwxesalmre pbthiged whinethe atarrosindsoe t hat t he

or - subst! t BRSPS krieRe Phge Fp er Dy Ry R L g S0 REREI G, O 0P

Ref erences and descriptions on other suitable

The compounds of Formula (I) and pharmaceutically acceptéble derivatives thereof, may
be used on their own, or in the form of appropriate pharmaceutical compositions in which
the compound: or derivative is in admixture with a pharmaceutically acceptable adjuvant,

20 diluent or carrier. Thus, another smbodiment of the invention concerns a pharmaceutical
composition comprising a novel compound of Formula (3}, or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
Or cartier. Administraﬁon may be by, but is not limited to, enteral (including oral,
sublingual or rectal), intranasal, inhalation, intravenous, topical or other parenteral routes.

25 Conventional procedures for the selection and preparation of suitable pharmaceutical
formulations are described in, for example, "Phammaceuticals - The Science of Dosage
Form Designs”, M. E. Aulton, Churchiil Livingstone, 1983. The pharmaceutical
composition preferably comprises less than 80% and more preferably less than 50% ofa
compound of Formula (I), or a pharmaceutjcally acceptable salt thereof.

30
There is also provided a process for the preparation of such a pharmaceutical cormposition,

which comprises mixing the ingredients.



transformations are given in "Conprehensive Organic Transformations -
A CGuide to Functional Goup Preparations” R C. Larock, VHC

Publ i sher syoliifr14453989) . References 25 and descripti onspdq{,sﬁgdm{,(m?
suitabl e reactions are described in textbooks of organic chem stry,

for exanple, "Advanced Organic Chem stry”, March 4th ed. MG aw Hill
(1992) or, "Organic Synthesis", Smth, i1stGaw H Il, (1994).

Techni ques for purification of internediates and final products

i nclude for exanple, straight and reversed phase chromatography on
col um or rotcapongd gﬂécumular@cory;;he&tnbaeaatallgrag:ce;hablelshllt &Iete@flmaﬂﬁk

liquid-liq S d extr I on, e readily
under st oodlégigmgsg%rgé a?%oggu?qﬁi{hgo%qm Sliﬁicgn g% ‘?rrﬂlcfrF(?)ﬁM 33‘?1 USSP RN S
and groups laiazm-aﬂainm;ﬁ%my@tha for ¥xa@ptept where defined differently.
The ternms "r oog}rﬁﬁg@)er at ur e” nd " an%;g enperature” shall nean,
unl ess 18 ot hBHW Séﬁécarcr’ws? teylje RIPTER. SRpReK e SHrbimgoisn dickeferze,
The term "refl indomsfaeih); nmean, unless otherwi se stated, in reference
to an enpl oyed soI vent using,a tenperature at or sli %htl above the

boi | i ng poi nt B eyt sumihesis iphibitors (StLQ inhihifgrsres. 68D Matilentonr owaves
can be used forlc6fasné1€@136r1\@ (9f134ﬁaﬁﬁm&hﬁﬂ1%}s%g§%m§ '?elqlﬁrﬂé 031 13R8o1,

chr omat ogr aphy’ " h 5 col um. chr omat ogr a

preparative . ch?”gﬁ?&ﬁoﬁ ]eﬁéﬁaﬁdw kydroless infdbitegs ag SE1GAIR, §C§M&Aht or

m xtures there A
process for prgﬁg“rﬂ?’%&g@goﬁp gm?tgggg%ﬁ%ﬁgl?)&ne erégrzﬁ%ﬁ%& accojlate
definedias in Yka (1) is shown i n Schenme 1: 00D

2} anti-hypertensive agents, for example
é) beta-blockers (e.g.metoprolol, atenolol, sotalol);
b) angiotensin converting enzyme inhibitors (e.g.captopril, ramipril, quinapril,
enalapril);
15 ¢) calcium chaanel blockers (e.g. verapamil, diltiazem, felodipine, amlodipine);
d) angiotensin II receptor antagonists (¢.g.irbesartan, candesartan,telemisartan,
losértan);
3) anti-coagulantia, for example
a) thrombin inhibitors (e.g.ximelagatran), heparines, factor Xa inhibitors;
20 b) platelet aggregation inhibitors (e.g.clopidrogre], ticlopidine, prasugrel, AZD6140);
4) modulators of lipid metabolism, for example —
a) insulin sensitizers such as PPAR agonists (e.g.pioglitazone, rosiglitazone, Galida,
rouraglitazaar, gefemrozil, fenofibrate);
b) HMG-CoA reductase inhibitors, statins(e.g.simvastatin, pravastatin, atorvastatin,
25 rosuvastatin, fluvastatin);
¢) cholesterol absorption inhibitors (e.g.ezetimibe);
d ) IBAT inhibitors (e.g. AZD-7806);
&) LXR agonists (e.g. GW-683965A, T-0901317);
f) FXR receptor modulators;
30 2) phospholipase inhibitors;
5) anti-anginal agents, for example, nitrates and nitrites;

6) modulators of oxidative stress, for example, anti-oxidants (e.g. probucol, AGI 106 7.



BR S .NNH2 111 R (M) (V) Schenme 1 Conpounds of formula (I1),

(1,

(rv), (V) and (VI) are useful internmediates in the preparation

of conpourOgi7AdlNiel a (1) wherein Rl is defined as i n FVSAINEOMUSET
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Methods of preparation . _
According to the invention, we further provide a process for the preparation of compounds
of Formula (I), or a pharmaceutically acceptable salt, solvate, enantiomer, diastereomer or

racemate thereof wherein R is defined as in Formula ().

Throughout the followiﬁg description of such processes it is to be understood that, where
appropriate, suitable protecting groups will be added to, and subsequently removed from,
the various reactants and intermediates in a manner that will be readily understood by one
skilled in the art of organic synthesis. Conventional procedures for using such protecting
groups as well as examples of suitable protecting groups are described, for example, in
“Protective Groups in Organic Synthesis”, T.W. Green, P.G.M. Wuts, Wiley-Interscience,
New York, (1999). It is also to be understood that a transformation of a group or
substituent into another group or substituent by chemical manipulation can be conducted
on any intermediate or final product on the synthetic path toward the final product, in
which the possible type of transformation is limited only by inherent incompatibility of
éther functionalities carried by the molecule at that stage to the conditions or reagents
employed in the transformation. Such inherent incompatibilities, and ways to circumvent
them by carrying out appropriate transformations and synthetic steps in a suitable order,

will be readily understood to the one skilled in the art of organic synthesis. Exarnples of

. transformations are given below, and it is to be understood that the described

transformations are not limited only to the generic groups or substituents for which the
transformations are exemplified. References and descriptions on other suitable
transformations are giveﬁ in “Comprehensive Organic Transformations — A Guide to
Functional Group Preparations” R. C. Larock, VHC Publishers, Inc. (1989). References
and descriptions of other suitable reactions are described in textbooks of organic |
chemistry, for example, “Advanced Organic Chemistry”, March 4th ed. McGraw Hill
(1992) or, “Organic Synthesis”, Smith, McGraw Hill, (1994). Techniques for purification
of intermediates and final products include for example, straight and reversed phase
chromatography on column or rotating plate, recrystallisation, distiliation and liquid-liquid
or solid-liquid extraction, which will be readily understood by one skilled in the art. The
definitions of substituents and groups are as in Formula (T} except where defined

différently. The terms “room temperature™ and “ambient temperature” shall mean, unless



15 Conpounds of formula (31)-(VlI) are either commercially avail abl e,
or can be prepared fromeither cormmercially available, or in the
|'iteratureygegpEiiiegd conmpounds (Quwerkerk et al. Eur. JpcGSoo7fed&sd
2002, 14, 2356). WD 2007/ 142576PCT/ SE20071000537 19 a) 'Reaction of
et hyl cyanoacetate (I1) with a thiourea of forrmula (111), wherein Rl
is defined as in Fornmula (1). In the ggocess, ethyl cyanoacetate (I1I)
and an appropriate thiourea (I11) are dissolved or suspended nma

sui tabl e al cohol, such as ethanol, and an al koxi de, such as sodi um

et hoxi de, oh3rAtiodeifiddla thaFRAMAbLHKReh $6 4ndDs0d, iie fofR Mefil GhbPresh, 5
reflux tenperature of the reaction mxture. b) Reaction of a

t hi our aci mnlsss qtlsryvise stated\ip refarsageds An Rnploywl sebetisEE 3H0ReTHe R Yodi um
nitrite igy; Lo BOL I : i blvatekWan 1 S
us pended Ly 8018 e 6Ol paR or il lis RIRLEREIg ukdS Ry PUbAG Ol

sol Ut i on) bameedfyrithe bedtiog ofreactiod nfivres. 1MWe termy “fleshehramatagraphy aors Wethabl e

t t pet ; t i { .
sod amni o0 URER R et pRberdfe e Bl 03 AR MR AR, o
of a ni tr o%fantteniventnokr ofxtfrertharkaf, 4s\Wgbilmppbasei n Rl i s defi ned above. In

t he process, the reduction of the nitroso conpound of formula (V) nay
be carried out with a 15 suitable reducing agent, such as sodi um

di t hi oni t @r&araias ederl diydlegen (112 (gas)), in a suitable sol vent
m xture such as water .and anmoni a sqlution_or .sodi ym rgxid ag.
TN ot o domhErstPEPTaHGE AETRBEN o SO AR & A Aed st sy
m nut e t QD34sHaeuNs Sciiindeas nat i vel y the sodium dithionite could be
added directly to the conditions used in step b. 20 d) TIhe reaction
of a die-mne of formula (VI), wherein R is defined abgpve with i)
r
r
m

formc acid, forfam diné acetatedor withtrial kyl orthge is .'
descri bed@ggm )/J\n pryoce S/](Idﬁ,/Nﬁlae di &nmi_ne of ﬁumj a (Vl) is
treated with m © acid (980/?, at lla suitabl e tenper et ween
anbi ent tenperature and the refluxStenperature of the r¥act .
m xture. The process is continued for a suitable periodrbf tine,
typically for 25mpetween 20 to 30d)nutes. After renoval of the
formc acid, treatnment with a suitable aqueous base, fe@rynexanple,
with 10% aqueous sodi um hydroxi de solution, then yields the conpound
of Formula (1). The treatnent with base is carried out for a suitable
time at a suitable tenperature, for exanple for about 30 mnutes to
90 mnutes at a tenperature between anbient tenperature dhd the
reflux tenperature of the reaction mxture. 30 Alternat¥vely the
reaction can be performed in a solwent such as water tgywhich formc
acid and sul phuric acid is added. e rltgggti on i s then [heat edounder
reflux overnight which afger newnal hyation gives t nd .of

Formula (1). @W0O 2007/ MGPU/%S(J /000537 ¢ AN |
S
b S

NH,
R R
(VD . V)
Scheme 1
Compounds of formula (I), (IX), V), (V) and (VI) are useful infermediates in the
preparation of compound of Formula (T) wherein R! is defined as in Formula (T).
15 Compounds of formula (I1)-(V]) are either commercially available, or can be prepdred

from either commercially available, or in the literature described compounds (Ouwerkerk

et al. Bur. J. Org. Chem. 2002, 14, 2356).



20 (ii) In process (d), the diamne of formula (VI) is treated with
formam di ne acetate in a solvent such as (DNl SO dinethyl sulfoxide

at a suit a0elwamses at ure, for exanple 70 C, until the BRERRHGHISZ7

complete, typically for 1-3 h. (iii) In process (d), the diam ne of
formula (VI) is treated at a suitable tenperature with an excess of

an appropriate ortho ester such as tdeffyl orthofornmate and

tripropyl orthoformate optionally in the presence of a suitable

sol vent such_as an hoI unti] reaction is_conplete. The
t enper at ur éﬁ%ﬁc{l%‘? ceél? 9Yaaﬁa$@t§@wﬂ%ﬁltﬁﬁm%?ﬁi@%#ﬁ@ athereieR Higact i on

m xture, agekide@as i FRfmbil 1B SnASproQRe bkl agraﬁcra@&hé?nmna%% rbﬁlate
overnight. io Clher nmet hods for the cohversion o ne of

formul a (Vvioyrea@lere isgobirder wspmsllem asuitphle aleeholsuely astsunglandisa
literature a@cﬂﬁdé“"sﬁ&h a@%o&ﬁrﬁ@fﬂo&d@ O YReH Orte 16 gﬁtﬁ? WCLIP)% ')?0 b8 to

art. A process f preparing a conpo

wher ei ns RI rafhmd@mere@ereaﬁthpmeapfmmixauq5 (1) (Suzuki et at dient

Pharm Bull. 2002, 50, 1163) is shown in Scheme 2 0 H2N H2N (v1l)

01111.) DO) '
b) Reaction of a thiouracil of formula (IV), wherein R is defined above with sodium

nitrite in an acidic solution. In the process, the thiouracil (IV) is suspended in a solvent
such as acetic acid (10 to 100% in aqueous solution) and hydrochloric acid (aq. 1M) and
10 stirred at a suitable temperature between 0 °C and 85 °C for 10 to 20 minutes before the

sodium nitrite, dissolved in water, is added dropwise.

¢) Reduction of a nitroso compound of formula (V),l wherein R' is defined above. In the
process, the reduction of the nitroso compound of formula (V) may be carried out with a

15 suitable reducing agent, such as sodium dithionite or gaseous hydrogen (H, (gas)), ina
suitable solvent mixture such as water and ammonia solution or sodium hydroxide (aq. IN)
at a teraperature range between room temperature and 75 °C for 30 minutes to 24 hours.

Alternatively the sodium dithionite could be added directly to the conditions used in step b.

20  d) The reaction of a diamine of formula (VI), wherein R! is defined above with 1) formic
acid, i) formamidine acetate or with iii) trialkylorthoester is described below:
(1) In process (d), the diamine of formula (VI) is treated with formic acid (98%), at a
suitable temperature between ambient temperature and the reflux temperature of the
reaction mixture. The process is continued for a suitable period of time, typically for

25 between 20 to 30 minutes. After removal of the formic acid, treatment with a suitable
agueous basé, for example, with 10% aqueous sodium hydroxide solution, then yields the
compound of Formula (I). The treatment with base is carried out for a suitable time ata
suitable temperature, for example for about 30 minutes to 90 minutes at a temperature
between ambient temperature and the reflux temperature of the reaction mixture.

30 Alternatively the reaction can be performed in a solvent such as water to which formic acid
and sulphuric acid is added. The reaction is then heated under reflux overnight which after

neutralization gives the compound of Formula ().



Scheme 2 WD 2007/ 142576PCT/ SE2007/ 000537 .21 Conpounds of fornula
(V11), (V111), (IX) and (X) are useful internediates in the
preparati unds of Forrmula (1) wherein Rl is i I
Formul a (Iq?(.)%égﬁg%ﬁﬁds of formula (V1.1)-(X) are eithe%&%ﬁ@@gwy
avai l abl e, or can be prepared fromeither commercially available, or
inthe literature described conpounds.2(6 a) Reaction of .
5- Am no- 4-i nai dazol ecarboxam de (VII) with an appropriate al dehyde o
formula (M11), wherein 12.1 is defined as in Formula (1), and a

sui t abl e bgi) dhydedssl &), el damae of dotinuln (FY)dnbédedommytdiormenidme soditein a

acet oxybor ohydri de, i tabl e sol.vent ch. as t hanol L th.the

opt i ongl RPETET R 8 bﬁ@é‘pf@m&@vﬁsﬂ Fidp ﬁ&ﬁu%%hir%té’?lgf’%%ée’ g?r WFE\#‘ h@a‘%’i ng

up i0 10 tgnbtheGetByeistdiaipiett Spivally Rk e-3¢f formula (DC). 13) Reaction

of internedjate of formula (IX), wherein& is .defined as in Fornyla

(), i th G Inoencmrdd Mirateias e forin ) ByTeAER Pt BLyAR REweGHe Wik ab

et hoxyCﬁr b&%}xés dr SR LFHrOSHANRNS ebiBr ok & MR loANIBme &H@%@?ﬂmo?ane
ano or.Jmu

and- et at room t'emperature gave internedi ate of a (X).
c) Reacti oferoste] outiongtydn él:te@rwmﬁ@g arepigble xylventmesher an Reohad, vadkieprign &5
in Formul a ' : | ' AIRB Ay

in met hanoférhé%te%gﬁrg%ér?%rl i&gﬁ%ﬁuﬁ? 8?1 gqg%ﬁ%tg%geghttq%eﬁﬁ%f I uxgﬁﬁm&&u’

t enper at ur endoeadtion tigwsb enerpeneyliycian sompwiasde overfightrul a (1) wherei n& 20
is defined as in Formula (1). General Methods Al'l solvents used
were anal ytical grade and conmmercial ly avail abl e anhydrous sol vents
were raut i Deley metheds foo thercemetsians a dRediot didhenule\d) ijgps capoynd ofh under

an inert atnosphgere 25 0 i t.rqgen or_ar . . I
were recor h@ﬁn‘%ﬁ &ilﬂﬁ%ﬁﬁﬁ?{’?%?&bpeﬁg?%weaa%“%ge W%élﬁ’f%r% Q’gﬁﬁg EQ{%},‘? el heu?
on a Vari atheldi t y+ 400 NVR Spectroneter equipped with a 5mm BBO probe
head with Z-gradients, or a Bruker Avance 400 NMR spectroneter
equi pped with a 60 pi .

2. A process for preparing a compound of Formula (I), wherein Rlis defined as in Formula

15 (D) (Suzuki ef ol. Chem. Pharm. Bull. 2002, 50, 1163) is shown in Scheme 2

0 YK
N a HN \)
e ¢ IR SR U 8
HN X
(VID) (VIID) IX)
E
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Scheme 2



30 dual inverse flow probe head with Z-gradients, or a Bruicer DPX400
NMR spectroneter equi pped with a 4-nucleus probe head equi pped with
Z- gr adi entygg 248318856 specifically noted in the exanpl es,PCqm%(ﬁmwe
recorded at 400 MHz for proton and 100 MHz for carbon-13.

2007/ 142576PCT/ SE2007/ 000537 22 The foll owi ng reference si gnal S were
used: the mddle line of DVMSO. d6 8 2.%9 (114), 5 39.51 (13Q); the

m ddl e |line of - CD3OD 63.31 (111) or 649.15 (13C); aceione-d6 2.04
(1H), 206.5 (13C); and CDC13 5- 7.26 (1H), the mddle |ine of CDC13

677. 13 <(:| 1 3mplouidses SoreulbaIVil) SE/TIT)) aﬁ@(x) a:éusehﬁ&ﬁerﬁja&aﬁemmmr e
recorded on a Waters LCMVS, c SIStI i e 2795 Wat er s
PDA 2996, pawaraﬁesoﬁwé@%c}w%% ‘E@%vsaﬁiﬁn 0 @aﬁipme

Mass  spectdRipRheds of-ﬂ}ﬁmf@@@lgm %Te{m%@ﬁaemyaqmaaﬁe& ooh béip@phred

el ectrospray ‘i on source erated in a positive or negative ion
node. The prwthemqmm@maﬂ)gévaﬂﬁ@e@r rotha Hpraterp descpbedompgendias 30 V.
The mass spectroneter was scanned between mz 100-600 with a scan

time of 0.7s. The columm tenperature was set to 40 C. The Di ode Array
Det ect or e Resatimn né&mmmaewwam (YEhpdh an @npeonmtetal@hﬂe@f

det ect or 0. r

For LC se\pl)}gr aﬁgm%e%%é;ﬁ ISC&G tSlﬂf\;\Ffa‘%&@fd En Eb&ghﬁdn ?%3?/&1 &

(A: 10 nM sadimpriyembaméydride c(rkbﬂﬂﬁa;cetmyb&%ﬁirébpnatsuﬂdb@(m)s)mland

endi ng 15 at 100%. fter four. colu

2. Tor T2 REEE A BGh SR iafih SarbReieid Dt ot e By VT pesREE o™

Alternai Mtysomwaﬂ:heﬁﬁdme&mwmma@q on a GC-Ms (GC 6890, 5973N

MSD) supplied by Agilent Technol ogi es. The colum used was a VF-5 M5,

ID 0.25 mm x 30m 0.25 gm 20 (Varian Inc.). A linear tenperature

% r ?ﬂi Ie St 1Vt9&1e)a\&w§i5c@%t@ma&faiewf@fnuﬁm whekd 1 m%ame@ﬁmtn@nﬂﬁmaﬁtw@oo
o] m.n m nu was equi pped wit i on, sour ce

and the r gRdioiNpCAYe fied %ﬁfﬂ%&ﬁ& %15%% rEeiograrhoay - ﬁ@p

50- 500 andstfegr selREs ERRSImEREnSAI n&émaao12a5ro%§f)4a£@eraiﬁ?@ga\/§me@ﬁm&wo@ped

with an El ion source. The M5 was scanned between nfz 50-500 and the

scan speedo@ada&¥}l to 3.25 scan/s. The electron 25 voltage was set to

70 eV. I-1PLC anal yses were perforned on an Agilent HP1100 system

consi sting of GL379A M cro Vacuum Dzeggasser G13 12A Binary Punp,
GL367A Wl 4) Rehetion of intesmedinis|of formatpd. Mhﬁlﬁmﬁoﬁtdaﬁm@dls @oFcumﬂa (D), with a

Conpart rre Sk Xeark
Wat er s, 893%8% Rgﬁ éﬁ%e coﬁéw@gnﬁpﬂ%gg % set?aq]{bgenz@ C
and t he f | &09C atdethtt willx t)amﬂetammoﬂmesm@dgavAmmampwd@fmumg véheeaimBY

from 210- 33 as%lgé)mgp%peak width were set to 2 nmand 0.05 mn,
respect! very: I near

General Methods
All solvents used were analytical grade and commercially available anhydrous solvents
were routinely used for reactions. Reactions were typically nun under an inert atmosphere

25  ofnifrogen or argon. -

111 and 3C NMR specira were recorded at 400 MHz for proton and 100 MHz for carbon-
13 either on a Varian Unity+ 400 NMR Spectrometer equipped with a 5mim BBO probe
head with Z-gradients, or a Bruker Avance 400 NMR spectrometer equipped with a 60 pl
30 dual inverse flow probe head with Z-gradients, or a Bruker DPX400 NMR spectrometer
equipped with a 4-nucleus probe head equipped with Z-gradients. Unless specifically noted
in the examples, spectra were recorded at 400 MHz for proton and 100 MHz for carbon-13.



WD 2007/ 142576PCT/ SE20071000537 23 gradi entwas applied, starting at
100 % A (A: 10 mM NH40Ac in 5 % MeCN) and ending at 100% B (B: MeCN),

in 6 mn. Wwo200naxaé ysis was performed on a GC 6890, SYENEYRRi00537
supplied by Agilent 5 Technol ogi es. The colum used was a VF-5 M5,
0.25mMm x 30m 0.25 pm(Varian Inc.). A linear tenperature gradient
was applied starting at 40 C (hold 1 gyn) and ending at 300 C (hold 1
mn), 25 Cmnute. The M5 was equi pped with a Cl ion source and the
react ant gas was net hane. The M5 was scanned between ink 50-500 and

the scan gpeefloWas rsRfenb®siSnalPr&e afiisthe MGISHRGTTMSVL 5ago (1Hss set
to 70 eV. 10 M,crowave heati ne@was gerfpr med in_anp |Initiator grll_ﬁmth
Synt hesi z&P-55(rg); Eeraidde hine pPHRYID 8 34l (YDr 84847 ATk sertsisefs g d* (F),

i rradiati gg i@ 2t dbel, 5. 3¢/PIIs Me MRAK e BF O5€H 679 18f(PES (alekeact i on
consi sted of extraction of the product with a 15 solvent such as

et hyl acettesvissiadisetad)- wi t h water foll owed by drying of the organic
phase qQver Magnesi um sul phate (Mg504) or Sodi um sul phate (Na2SO4)
filtrafion and concentration of the solution in vacuo . Thin | ayer

chr omat ogMNgshypecTd @rewerordsd o arifaters EMbeaokistng®f ph dillissicg ZTi(ER).gel 60
20 F254) A i t

pr ef or rredebg%mg}{ EoA‘n%Sié gﬁnééﬁ‘éf%%ﬁ%gﬁ%ﬁ @3@%%%%?@%%%?%?? phase
fl ash col gpasomEpiThamasdpeeninstarsed eduippef dthhn eleciorsatay gomaghyce [(B)e

m xtures of chl.orof or.m nmet hagol., di @hl,@%oma hanel/ negavg\g\lg JV aﬁd .

hept ane/ et®R§d &3 RESHIVe S5 nerAR Y 100 fio0%: TOR CORHES & PLISH run “Bf a
WAt er Soautvapageivas 3oV, Ghe tal spestiontvted wali sdeneddetvayn oét 000 witBal soam:
XTerra M5 C8, 19 x_300. mm. 10 gm Narrow,gradi.ent.s,with MeCN (95:5
0! M NHIOARENS Tor O TRt PO A G 5 i gy Deisci et

Al t er nat i ieinned 86Q106L0C HMUTK: MRSerdBecss I BIBWdtetdcis dGustedi0G0 T Mand
pm colum. Gadient with_acetonitrile/0.1M amoni um acetate in.5%

acet oni t r ihePpsugYasiseh ihOdar FpphC sersrations ipeas gradsnee, applisdsiaring ate

in 15 mn fohow tal B milfanithé R 2 Atite N0 A V5% ReHi bkl O MR8 ending
achi eved on a sem gr@e arative Shimdzu LC-8A HPLC with a Shimadzu
SPD- 10/ \AD18W6 B/ (Ba ¢g®@ﬁf¢1§|§mmm9®@@37012mn used was 2 X-Terra MS C§,3.0x

50; 3.5 pm (Waters) run at 1.0 mL/min.

Alternatively, mass spectra was performed on a GC-MS (GC 6890, 5973N MSD) supplied
by Agilent Technologies. The column used was a VF-5 MS, ID 0.25 mm x 30m, 0.25 pm
20  (Varian Inc.). A linear temperature gradient was applied étarﬁng at 40 °C (hold 1 fqin) and
ending at 300 °C (hold 1 min}, 25 °C/minute. The MS was eqﬁipped with a CI ion source
and the reactant gas was methane. The MS was scanned between m/z 50-500 and the scan
speed was set to 3.25 scan/s. The MS was equipped with an EI ion source. The MS was
scanned between m/z 50-500 and the scan speed was set fo 3.25 scan/s. The electron

25 voltage was setto 70 eV.

HPLC analyses were performed on an Agilent HP1100 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Well plate auto-sampler,
G1316A. Thermostatted Column Compartment and G13158 Diode Array Detector.

50 Column: X-Terra MS, Waters, 3.0 x 100 mm, 3.5 pm. The column temperature was set to
40 °C and the flow rate to 1.0 ml/min. The Diode Array Detector was scanned from 210-
300 nm, step and peak width were set to 2 nm and 0.05 min, respectively. A linear



UWi s. -detector equi pped with a Waters Symetry() columm (C18, 5 um
100 mn x 19 mMm. Narrow gradients with MeCNV 0. 1% trifl uoroacetic

acid in Mybi§dM@dse¢ were used at a 5 flow rate of 10 rddydi-tor/08dRS7
fol |l owi ng abbrevi ati ons have been used: aq. aqueous;

m CPBA3- Ohl or oper oxybenzoi ¢ aci.d; 10equi v. equi val ent; DEADdi et hyl
azodi car boxyl at e DVFN, N- di et hyl f or ramizde; DMSCQdi net hyl sul f oxi de;
HOAcaceti c acid; 15 NaCNBH3sodi um cyanobor ohydri de; Na2304sodi um
sul phate; r.t.roomtenperature; o.n.over night; THEtetrahydrofuran,;

20 Boc20Digrid@értwidpylied]kiaib enHNS, AVRO HIBNMIAIROACH O bElba@NDhid ending
at 100% B (B: MeCN), in 6 min.

GC-MS analysis was performed on a GC 6890, 5973N MSD, supplied by Agilent

5  Technologies. The column used was a VF-5 MS, ID 0.25 mm x 30m, 0.25 pm (Varian
Inc.). A linear temperature gradient was applied starting at 40 °C (hold 1 min) and ending
at 300 °C (hold 1 min), 25 °C/minute. The MS was equipped with a CI ion source and the
reactant gas was methane. The MS was scanned between m/z 50-500 and the scan speed
was set to 3.25 scan/s. The electron voltage was set to 70 eV,

10
Microwave heating was performed in an Initiator or Smith Synthesizer Single-mode

microwave cavity producing continuous irradiation at 2450 MHz.

A typical workup procedure after a reaction consisted of extraction of the product with a
15 solvent such as ethyl aéetate, washing with water followed by drying of the organic phase
over Magnesium sulphate (MgSO4) or Sodium sulphate (Na;SO,) filtration and

concentration of the solution in vacuo.

Thin layer chromatography (TLC) was performed on Merck TLC-plates (Silica gel 60

20 F254) and UV visualized the spots. Flash chromatography was preformed on a Combi
Flash® Companion™ using RediSep™ normal-phase flash colurns. Typical solvents used
for flash chromatography were mixtures of chloroform/methanol,
dichloromethane/methanol and heptane/ethyl acetate.

25 Preparative chromato graphy was run on a Waters autopurification HPLC with a diode
array detector. Column: XTerra MS C8, 19 x 300 mm, 10 um. Narrow gradients with
MeCN/(95:5 0.1M NH,OAc:MeCN) were used at a flow rate of 20 ml/min. Alternatively,
another column was used; Atlantis C18 19 x 100 mm, 5 pm column., Gradient with
acetonitrile/0. 1M ammonium acetate in 5% acetonitrile in MilliQ Water, run from 0% to

30 35-50% acetonitrile, in 15 min. Flow rate: 15 ml/min. Alternatively, purification was
achieved on a semi preparative Shimadza LC-8A HPLC with a Shimadzu SPD-10A



Et OAcehyl acet ate; TEAni fl uoroacetic acid; 25

Dl PEAN,.N- Di i sopr opyl et hyl am ne;

CH2d 2net hyl ene chl ori de;

CHC13chl orwbanim4BHVPCO2, 2, 6, 6-t et r araet hyl- 1- pi peri di ny#h@xSE2007/000537
HClacetic acid WD 2007/ 142576PCT/ SE2007/ 000537 25 Starting materials

used were either avail able from comerci al

sources or prepared

according to literature procedures and?had experinental data in
accordance with those reported. 5 EXAMPLES The invention is
illustrated, but

2- Bronp-1,
accordi ng

(4:82 g, 61@

stirred at

| inno way limted, by the follow ng exarjr{)I es:

Exanpl e 1 B¥zisHdnsioy equippadivithr Bigiers Syzmratiiy@ieotin (& 3( ajm,

rgu'n(j“ et hor v- 2- nei hyl pr opane
0

00mmx 19

10 The product was synthesi zed

a nodified.procedure described in US 3,652,579. Brom ne
water (2.95 nL, 57.6 mmol) was added drop by drop to isobutyral dehyde

pie gty GRNICLLE S

mol ) was fiskdede ofTldenreidct i on m xture was

10

15

20

25

The following abbreviations have been used:

ag.
m-CPBA
equiv.
DEAD
DMF
DMSO
HOAc
NaCNBH:
NazS04
1.t

0.0

THF
Boc,O
MeOH
EtOH
EtOAc
TFA
DIPEA.
CH,Cl;
CHCly
TEMPO
HCl

aqueous;
3-chloroperoxybenzoic acid;
equivalent;

diethy] azodicarboxylate

'N,N-dimethylformamide;

dimethylsulfoxide;

acetic acid;

sodium cyanoborohydride;
sodium sulphate;

room temperature;

over night;

tetrahydrofuran;
Di-tert-butyl dicarbonate;
methanol;

ethanol;

ehylacetate;

trifluoroacetic acid;
N,N-Diisopropylethylamine;
methylene chloride;
chioroform;
2,2,6,6-tetramethyl-1-piperidinyloxy;

acetic acid

ook g RE b el it b



15 neutralized by the addition of calciumcarbonate (3.5 g, 25.3
mrol ). The remai ning cal cium carbonate was filtered off and the
filtrate Was 209H48G ONto ice-water m xture. The aqueouspFRaSHI7HER37
extracted wth CH2Cl12, dried Na2SO4, filtered and concentrated. After
vacuumdistillation the title product was obtained in 67% (10.10 Q)

yi el d. 1HNVR. (400 MHz, DVMBGscl6) 5 ppm4.43 (s, 1 H),
3.80-3.73 (m 2 H), 1.64 (s, 6 H, 201.15 (t, 6 H. (b)

2- Et hoxi i - 2- met hyl propanal The product was synthesized according to a
procedur e destt Redalk ‘ﬁseg%e’?e glﬁ%r #hiable ﬁ'om commermal sources or prepared

2- Brono- 1, 1- di et hoxy- 2- net hyl pr opane ( Etal ned from
la was addeehrdBg iy igrabye plioesiuzes ap@b@@pm@?ql éi"fﬁ ixaﬂtcéor(iwcsgﬂf@ thope. 5
nmol ) in rgr##é' ng dei oni zed water (22.5 nmL) over 50 minutes. The
resul ting ure was left to reflux for 1 h 10 m nutes. The sol vent
and product was distilled off. ammoni um sul phate (totally 8.5 g) was
added to the ct-solvent mxture. The m xture was stirred for a
whil e. °Th H%ﬁf—@‘%'gses were separated and the upper' phase was

di stil | ed THedfiventibicisiuseited biutm ngivedydinntpd35Mhé oll6@ing)exabpl8d the title
product. Ms (a) nmlz 117 (M1). WD 2007/142576PCT/ SE2007/ 000537 26
(c) 4-172-Ethoxv-2-inethvl propvflam nol -1 Him dazol e-5-car boxam de
NaCNBH3  ( Ophéfpleld 13Qﬁ-lmi@ﬂy)z-ﬂﬁﬂlyﬁﬂdﬁﬂ)-t-ﬁhloxanthme

5-amino-4-im azol ecarb OXar de hydrochl oride (0.200 g, 1.23 nmol) and
acetic acié 1-cjethervetay P4 hanol (1.5 nl).

2- Et hoxy %K?ﬁr&ﬁﬂc%@@@ﬁ&'esﬁe@ a@&ﬁdﬁg tZa 6diTBPprbcbtciefieBed maDg Exanpl e
1(b) vvas added drop by drop. After 1.5 h nore

2- Et hoxy- 2683 propanal (0.300g, 2.58 mml) was added fol | owed by
Tor e 2- Et hiynide FELYISB 0808 bl Fas Hidea bbby 436 19 honybRctRIL 82 he

reaction m xture was stirred ter which i

concent r at &8 aumpDpn EQHLR 1) mderhhregmm:wgép wehtared byl f5H() minutes.

§ f?g'lcﬂ gfbglgfé@ aaﬁgvé%m@#;ggmg I\}iﬂﬁ%aﬁdﬁ@‘f?@@@&&%ﬁfhr%& in 90%

3- ( 2- Etihor yeulralieet! fyy Ither asidijivh oDcaldinm xatbimts@.5 &5 xyred). Jba y9maining

t hi t.
o % PCY B §Ras fon A R e gl Pas et i oot e
(0.246 g, éqlﬁgusrmmée)wasw/ﬁtrmmmm @Hﬂiz,dhbdaNauS&,fﬁl’adenénmcentﬂa(t@i) Aftem

ey Saotyh iy htiopng Betadiclid SnddiE sl AGREDIRANS® (€1

for 1 h andiNwR s00WeHE DMISONEPEImatad (s, 11D, 3.868 .08 ényBH),di@ggloddd in
2% sodi um h dI‘OXI ge (aq ) (27 mL) and the reaction was heated at 50 C
for 5. 5%h. ! f)was adjusted to neutral with conc. HCL and 1M HCL.
The preci pitate was collected by filtration, washed with water and
purified by flash silica gel chromatography (CHC 3/ MeOH, 20:1), to

gi ve the tlBllEthavgnghuiporamaliry yield (96 ng).  NVR (400 Mz,
DVBSO- d6) 5tR gﬂo&@bt s Q}thhe%zedlac@:rdmkae éﬁroﬁﬁureldd‘anbeg inl@s (33552 $7EH) 4. 69

(br s, 2 11) , % 1. Ig ESJ
267 (M1). 2-Bromo-1 I-dlethoxy- -methylpropane (5 63 g, 25 mmol) obtamed om la was a ded

D

35-  drop by drop to potassium bitartrate (2.35 g, 12.5 mmol) in refluxing deionized water (22.5
mL) over 50 minutes. The resulting mixture was left to reflux for 1 h 10 minutes. The
solvent and product was distilled off. amnmonium sulphate (fotally 8.5 g) was added to the
product-solvent mixture. The mixture was stirred for a while. The two phases were
separated and the upper phase was distilled from calcium chloride yielding 55% (1.60 g) of

30  the title product. MS (CI) m/z 117 (M+1).



Exanpl e 2 3-(2- Propoxy- 2- net hyl propy1l) - 2-t hi oxant hi ne 25 (a)

2- Brono- 2- met hv1-1, 1- di pr opor vpr opane

2- Br ono- 2-wabhwhakad - di propoxypr opane was prepared accoiekdigodrRoika7
nodi fi ed net hod described in US 3,652,579. |sobutyral dehyde (7.2 g,
0.10 nol) and 1-propanol (12 nL) were cooled in an icebath. Brom ne
(4.4 nL, 0.086 nol) was added drop-byagrop during 20 mn. Stirring
was 30 continued at anbient tenperature for 5 mn and then at 55 C
for 30 mn. Calciumcarbonate (3 g, 0.030 nol) was added in portions.
The resul i) Ay piEios- 2—;1mlﬁ'bﬁﬂ)hﬁﬂ10&ilﬁaﬁm&&6k-jtmﬁﬁcﬁﬂmr e for 1 h. The

m xture wasflltered and the solid re was 7 di. thyI

et her. VateRNEEs (5 73&32%%63’&8% eﬁeﬁga ﬂfipﬁ‘wﬁﬁi}g@g gepar ated,
dried over, é@&iﬂé&fﬂﬁ@b@dﬁgtﬁzﬁﬁﬂm @ﬂ@@dﬂlﬁa&l@gmuwa%lmm jamkientl (1.5
terrperature Thi s crude product

0, t t
step wt e, 7o R FoEae @750 2 2 mmach) QIesn) Chin 6) e (s,
(rri s 1%” %6(?6 égﬂb %A&r@%‘l@m@r@ (Eﬁm)%bﬁ.me&;yﬁﬁoﬂaﬁﬂ (@édog,,zégﬁﬁlgﬂ)l 66

Met Hy1-2-pro arv r opanal

24Met hy1- mapadntadfglbw@,déomnom& tmﬁam@thyla@@maéla &4 -S4
met hod de%ﬂmélﬁ%ﬁ iélﬁﬁ’%fﬁ&ﬁn@%&%tﬁl%ﬁ AP 217 ﬁ‘gﬁér%l:ﬁ %é én'ﬂgteﬁ

2- brono- 2 ropoxypropane to obtai ne rom (a)
(6.5 g, Opﬁﬁﬁedﬂm ﬂashpﬂnt:ageilcmmyma&pgﬂfcl&@bﬂ\ﬁeﬁ% 204-Bi)gto @Y thﬂrQ)I) in

75 h d d ' -
mount od fEPRECER ot ot e YOG P e A ae P

col | ecteed. The organi c phase was separated. The obtai ned crude

product (1.9 6 S, use | thou}z. further purification. 11-1NWR

( CDC13) 8@@%@@@%@—%@% 211), 1.54-1.64 (in, 211),

?—( 26 (Sh @&ﬂ&mycﬁﬁ&ﬂ&o@;&ﬁﬁfﬂ(ﬂ?ﬂﬂ.k 1 ’.6([:1)]1116}) v:lras added to a stirred solutlon of 4-
2- Met hy oparvpr vil am ol e- 5-

reaction rﬁ%{E@P -Gy, PW)WOEHG%’(‘B‘% %%Ff’éﬁ"’aniféﬁg\%\g% ld(%t

from Exarrpdaﬁc@mbeeﬁ abtangs. frhn BxaBAPIe )l (c),3n TH, 0B (A1 nfll) dﬁﬂtofoeoarmmeamede

0.5 9, 4.0 mmol), sodiu
( g reaction w)as left unstlrred at 4 °C for 16 h. The reaction mixture was heated for.t. for 1 h

and the solvent was evaporated, the residue was dissolved in 2% sodium hydroxide (aq.)
(27 mL) and the reaction was heated at 50 °C for 5.5 h. The pH was adjusted to neutral
with conc. HCl and 1M HCL. The pre;cipitate- was collected by filtration, washed with water
and purified by flash silica gel chromatography (CHCl:/MeOH; 20:1), to gi\.re the title

26 compound in 47% yield (96 mg). ' '
'H NMR (400 MHz, DMSO-dg) 8 ppm 13.76 (brs, 1 H), 1242 (s, 1 H), 8.13 (s, 1 H), 4.69
(brs, 2 H), 3.54 (g, 2 H), 1.21 (s, 6 H), 1.02 (¢, 3 E). MS (ESD nv/z 267 (M-1).

Example2  3-(2-Propoxy-2-methylpropyl)-2-thioxanthine

25 '(a) 2-Bromo-2-methyvi-1, I-dipropoxypropane

2-Bromo-2-methyl-1,1-dipropoxypropane was prepared according to a modified method
deseribed in US 3,652,579.
isobutyraldehyde (7.2 g, 0.10 mol) and 1-propanol (12 mL} were cooled in an icebath.
Broming (4.4 mL, 0.086 mol) was added drop-by-drop during 20 min. Stirring was

30  continued at ambient temperature for 5 min. and then at 55 °C for 30 min. Calcium
carbonate (3 g, 0.030 mol) vs}as added in portions. The resulting mixture was stirred at

ambient temperature for 1 h. The mixture was filtered and the solids were washed with



20 cyanoborohydride (0.25 g, 4.0 mmol ) and acetic acid (0.45 nL, 7.9
mml) in 10 nL of nethanol was stirred at anmbient tenperature for 1
h. The solwWenio7az7¢ enoved i n vacuo. Water (20 nlL) and mEtTSEH20EGME5a1 €
(20 nmL) were added. The organi c phase was separated and the sol vent
was renoved in vacuo. Purification by |SCO flash (Et0OAc: Hept ane,
gradient elution 1:1 to 100% Et 0Ac) ga%¥e 0.19 g (20 % of the title
conpound. 25111 NWMR (CDC13) 8 ppm 6.98 (s, 111), 6.39 (br s, 1H),
3.40 (t, 211 =6.7_Hz), .3..14 , 211, J=4.3 Hz), 1.56-1.65 (m . 211),
1.22 (s, 6 15’91,3’9"61?*‘@5 et Ué@ﬂé&%@ﬂﬁ%‘%@-%@&@l() Phase wosseparaied,deipd oye)
3- (2- Pr opoxafivén SSHAM 420 @Bncdiraded ihvARt Blibent3nperature. This crude product
4-1(2- Met ha/l -2- propoxypropyl ) am no] - 1Hi m dazol'e- 5- car boxam de

obt ai ned f %rﬁ@ér@ﬁ*@%ﬁ@)ﬂﬂ}@%ﬁ%&ﬂ%ﬁt@Ubemugf,ica@prr-s ratnol) in 7
mL of di chiprRmeidHRne. [ | ¥ [ j
terrperaturg? BenEzoyI 9iSsﬁoqﬁﬁ?'ggtsggggg'%#g%bg’,rh}g’.a%ﬂs%/\'g]r(ﬁ’dﬂ%t’ 1.%“@,@%,
2007/ 142576PET/6610208E), 088997 (mB6HAnnl ) was added in portions during 6
h. The reaction m xture was stirred over night and the sol vent was
then renoved in vacuo. Amonia in nmethanol (7 mM of 7 Msolution) was
added and [hé-MéhdiZredpambraparey was heated at 50 C for 3 h and then
at 80 C fogs3.hq,n a pressure flask. -The cool ed.reactio I, Xt ur e was
concent r at ﬁe' 4 r?’é'zflfﬁ%"%?’%fa Banﬁfra‘g?ﬂglpé ?pa\'ﬁélsac%orglﬁg %4 188‘%%/& ?18@‘85”9?%

HPLC. The patedTSt3, 682557004 afunre dosistiag oP/8-brbonDinethiyel, t-dipk

P Cpane
(0ve0-9) & pom 1310, Cuen B b danst (e T8 B

1.21 (s, 6fkbd))in @aBi(76tmL)3at heatsd/at Deftik)for 1B Q. MdMRlatic &l nduRBfbnd
175.3, 152.5 111. 0 53,5, 25,4, 23.2,

. 149.9,-140. 7, 75.9, 62.7,
10.6: MBS (’@gllﬂuéél}a{ WQ%@sf(ﬂZagff‘mfﬁn %%-gaﬁlpg‘ @Tagcollected. The organic phase was
3- ( 2- Met hoxepardtedETHRIbRIRE :A)e %;Jdbugx.arg b6 %8 whaddsed without further purification.
2- Met hoxv- 2- et hél gropanal The uct” was synt hesi zed according to a

procedure deEMRE Is)P npm %.15%@251)%)(;@31-3.34 (m, 2H), 1.54-1.64 (m, 2H), 1.26 (s, 6H),
15 0.92-0.96 (m, 3H).

(e) 4-1, (Z—Methvl-é-propoxvprovvl)amfno7—IH—imidazole—5—carboxamide

The reaction mixture of 2-methyl-2-propoxypropanal, which was obtained from Example
2(b), (1.0 g, 8.3 mmol), 5-amino-4-imidazolecarboxamide (0.5 g, 4.0 mmol), sodium

20  cyanoborohydride (0.25 g, 4.0 mmol) and acetic acid (0.45 mL, 7.9 mamol) in 10 mL of
methanol was stirred at ambient temperature for 1 h. The solvent was removed in vacuo.
Water (20 ml.) and ethyl acetate (20 mL) were added. The organic phase was separated
and the solvent was removed in vacuo. Purification by ISCO flash (EtOAc:Heptane,
gradient elution 1:1 to 100% EtOAc) gave 0.19 g (20 %) of the title compound.

25 "HNMR (CDCL) & ppm 6.98 (s, 1H), 6.39 (br s, 1H), 3.40 (t, 2H, J=6.7 Hz), 3.14 (4, 2H,
J=4.3 Hz), 1.56-1.65 (m, 2H), 1.22 (s, 6H), 0.95 (t, 3H, J=7.5 Hz); MS (ESD) nv/z 241
M+1).

(d) 3-(2-Propoxy-2-methvipropyl)-2-thioxanthine

30 4-[(2-Methyl-2-propoxypropyl)amino]-1H-imidazole-5-cartboxamide obtained from
Example 2(c) was dissolved (0.19 g, 0.78 mmol) in 7 ml of dichloromethane. The

obtained solution was stirred at ambient temperature. Benzoyl isothiocyanate (0.50 g, 3.1



i s(b) 4-1-(2-Methary-2-nethyl propvfl am no7-1H i m dazol e-5- car boxam de
5- Ami no- 4-i nai dazol.ecar boxam de hydrochl oride (0.162 g, 1.0 mmol ) and
2- met hoxy-wo 2et1ia3d7@r opanal , whi ch was obt ai ned from ExeEcnq$Eo@(va)ss37
(0.204 g, 2.0 nmmol) were mxed in nethanol (3 ralL) at r.t. Acetic
acid (141 M., 2.46 mml) nlL) was then added and the m xture was
allowed to stir for 30 min foll owed by8additi on of NaCNBH3 (0 063 g,
1.0 20 mmol ). After 3 h, additional 2-nethoxy-2-nethyl propanal (0 060
g, 0.59 mml) was added. The reaction mxture was stirred at r.t

for 17 h amdolveres addedinqnticen drrngkih.Aha resaHom mixaIe yag St ogernighb ang|
h t h

an o+ b G g R it qenby Slphtey ERTRINT m0SeR 738, SRS vas
3- ( 2- Met hadded2ndwlichibidigpdephiyn Rag llrnatwiahi(h‘l%r?rﬁtahdthpn afr&ﬁo°|ﬁ3yﬂ0r3 hina

t hi t 144-9, ;1. 1 | d i f
% 100y ek b4t BB TePABL . BoB TR0 b ©
E(Z) éSLr:;LS? : é’dWﬁggérse%mﬁe:ﬁg’rgm.ﬁ'&Qﬁﬁmﬂchsfabﬂmeﬁmh@g?éﬁ&%gﬁn CH2 512

dretR oM i ot et 105 R RS on

was then d Qrdoq Brat EF{P N st
\(Ml'? h mé) Maﬁg)zﬂ;)sguﬁ ﬁtemr{ejsgﬁl %?OI 361 |?44 |(1t£at es H\%/ewgsz SO o b Tt 2
filtration @B]M% SQgFIG f’E}E}nI]i P H1cat k. 111‘%e7§e§=tq%§ %ﬁﬁé&n@ s
obt ai ned ag )32% yield (60 mg). WO

2007/ 142576PC:T/S 07/000 37 29 111 NMEt. (400 Miz, DMBO-016) 5 ppm
12.41 (s, 1 H), 8.13 (s, 1 H, 4.68 (s, 2 H, 3.21 (s, 3 H), 1.20 (s,

6 M5 (=3 "
3- |(_|)2 [ SOpI(‘ Op [%&Eer% ﬁy%;@ y%;(zén t ﬂﬂﬁlr@gﬁ) 2~thioxanthine

im dazol e 5-car boxanl i de

111 orooglyt it o8 S?B&%%%ﬁ oSeprpe R e R PR AR "
reaction mxture was cooled to 0 C and TEMPO (0.015 g, '0.09 mmol) was

carefully r i . _ "A@?’z > ] ed at r.t.
for 20"m nidtEsHanE tie et E Tt éhed 10 with

CH2Q 2. Th:BAfrﬂﬂd—ﬂ-&hﬁlamﬁa:aﬂﬁmmld@ hyldroihldﬁde duidg It Glmn:rbl) latdt Zimethoxy-Ehe

i o 1P NSRBI IE P P o o e (R0 SR erp mined,
whi ch Vs ﬁtiﬁéﬂhdﬁ@ﬁ(?;frﬁlgr‘ﬂt Exmpﬁ@cﬁ @)11 pB,tZ 45 1Sriol) TiIBYGH4s (fenraddsd a0 ¢he

t t d for 20
s added miwiea s tarTeig Sirtor Shmrgp ey B paioa e N Gent Do e
and pur fi EQmBYAftgt b, 3adnticH g@&mﬁ:&@p@m 19@%2(01@60@0@9 nﬂﬁ@ﬂwmt

to 5% net hanol’) gleldthetltle conpound g, 38% ag 0|I
added. The reaction mixture was stirred atr.t. for 17 b and Was then concentrated

purified by flash silica gel chromatography (CHCl;:MeOH=5:1). The title compound was
obtained as an oil in 73% vield (0.155 g). MS (EST) m/z 213 (M+1).

25 (c) 3-(2-Methoxy-2-methylpropyl)-2-thioxanthine

Ethoxycarbonyl isothiocyanate (0.144 g, 1.1 mmol) was added to a stirred solution of 4-
[(2~methoxy-2-methylpropyl)amino}-1H-imidazole-S-carboxamide (0.155 g, 0.73 mmol),
which was obtained ﬁom Example 3(b), in CHCl; (2.5 mL) at r.t. for 16 h. The solvent
was evaporated and the residue was then dissolved in 2% aqueous sodium hydroxide

30 (NaOH) solution (10 mL) and heated at 50 °C for 3 h. The pH was adjusted to neutra] with
2 M HC] and the resulted precipitates were collected by filtration followed by prep-HPLC
purification. The title compound was obtained as a white solid in 32% yield (60 mg).



NVR (DVMBO-d6) 5 ppm 7.58 -7.45 (1 H, n), 6.84- 6.66(2 H m), 6.23
H br s), 3.59 - 3,49 (1 H m, 3.49 - 3.43 (2 H m, 3.35 - 3.28
H M, wodBrhse{6 H m; M (ESI) mz 213 (M +1). 281dhoo7/000537
(2-1isoproporvethvl-2-thioxo-1,2,3,7-tetrahvdro-6H purin-6-one

[ (2-1 sopropoxyet hypam no] - 1Hi m dazol e- 5- car boxam de, whi ch was
obtai ned from Exanple 4(a) (0.37 g, 1294 mol) was dissolved in
CH2C12 (5 nlL). Etoxycarbonyli sothiocyanate (0.27 g, 2.09 mmol) was
added and the m xture was stirred at 25 r.t. for 30 mnutes. The

M Xt ure Wi NMIR GAOUNEESOMBO-dRE ypmand 1 ¢, $ $1) 8/€31(si NTHRM.6306) 28, 3.21 (s,
hydr oxi de mL) The_reac n.in the mcrowave at 120 C for
10 m nut eé(ﬂ)?l'h%a & Mﬁéﬁgg iﬁ@&'ﬂ% adjusted to neutral pHwth 2M
HC1 and the precipitate was collected by filtration and washed with

water. Purified by £re_parat| ve HPLC obtaining the title conpound
(0.14 g, @BWP&“a @rlis@mﬁomhwm-t(l thiegs) 5 ppm 13.82(1 H, br s),

12.44 (1 ) Hithidbtole-5%arbbxkifidst M. 3.80 - 3.67
(2 H, r’r), = Hz); M5 (ESI) raiz
255 (M +1)Tnch1:9ﬁ:cEmImpb@d51 @gﬁﬁcmm W9E @Jiﬁye!w@sqllltnoapﬁﬁt hine (a)

and bonzojl POR MBI SRR, 4.0 Bty pRERIL AE) Mhe'clechth Bpahdvis o ol

wer e heat e:dolad toMBC dmir TEMPO (T.0 85 56.08enmol)avss carfole dlded deymallggaions
pressure nmet hanol ) wa L

Pot assi um lnﬂﬁ%%?tv& 5 El(rﬁdgﬂzn%fﬁr Tt ’5“@9‘1 {é%e?fdan a@Ig@e o N A
heat ediat with CHICY. The Altaff wasrkepiomld, 0GCY during dire fil eanier ﬁhwl:ea,medmdehyde
m xture was, neutra vvlth 2M sul phuri.c he soIv nt was
r enoved uﬁawo?g%%déjﬂggr ed??’ Eﬁd‘&ﬁ%foqﬁ\?é' %%% Ved in
met hanol  gydrodniSadd ol 7 hake mnadn warichrveigovathed frofu Hxtapmpld 3b), atDRE in

sol vent vvas dlstl off io and t sultin shed with
di chl or ongtt glﬁé ﬂ%e%ﬁ‘%‘ﬁaﬁ W&&ﬁ%ﬁ@@nﬁtﬁ&%gﬁéﬁ#@ %ﬁgg’ A\I\ﬁ)
renoved bymﬁlbi) Wa@&ddéﬂ R4 st g S0d. tViBfIS hmmmmoumﬁatea esluisesticd by
pressure. Thi§ gave the title conp solid (1.6 g,.59%

yi el d) 15 11ﬂasmm0@ms@m6§0f@cb6ﬁ%t#aﬂebgre@eqta 0 tOb‘Sr/e)a’afhéﬁwDafo piold e tiile
broad s), 8uid (3:333 §@cths aoit. 1. 09 (311, t, J=6.95 Hz), 1.03 (3 H,
d, J=6.06 “?’ Vo % /2161% ﬁ[ 15 (b

6- Ani no- 1- @NEEHWW-@E)@PET 58 t KoKk 2111385&4h;¢)d5r6d2ﬁ113}3y‘$ 211 8 one

(2- Et hoxy a anpl e
5(a) and ejﬁl pé/@gnoa gtg’gtgjﬂ?iz mé ?@&}F?&)&?gqagéggﬁ) a
sol uti on df/ISsjBSﬂi)uﬂz%t&(Mﬂ-we [ made from sodium (0,35 g, 15.2 nraol)
and absol ute ethanol (15 nL)1. The resulting m xture 20 was refined

for ovét ni ght. After cooling to roomtenperature water was added and
t he ont ai ngdl 3 mbmoeamﬂzvhbﬂwmu 2,8 d-tett-dhipdr2- A -pur Mﬁimec acid. The

heohed wt Bl G S Brpteg DR Ho st B A b GheSed a0
NVR ( DVSO- Bfmpfe 4(a)05BY. g8¢3(74 mrhal) Wasdigol}d mfnfwl;((z ). broad s), 4.91
(1 1L . Sogabonipgtiossirara p 2/, 150 ol yes agace b e nas yired
H t, er7 7 £r B @ haitRes( ER mifihge 330 cddvbrtdaled in ¢80 and dissolved in 2M sodium

g| ﬁ\m4n8né (yz c()a)éc?eo()é);nlf))r %:Fl)eyr]éactl%n r‘yrag ;u%sﬁ t]12e ng12rlogv)ége a?t 1%0 gb ?erlro%ﬁfe? \ﬁ'll al

?1Arlﬂ 80 1- ﬂfﬁ@@@%@f@%&a&@h&&@r@{ WitR 2Ry COmldhdpredipitAk Wash- one

1
(
(
3-
4-

:

collected v filiration and washed with water. Purified by preparative HPLC, obtaining the
title compound (0.14 g, 32%) as a solid.

30 'HNMR (DMSO-dg) & ppm 13.82 (1 H, brs), 12.44 (1 H, brs), 8.16 (1 H, 5), 4.72 - 451
(2 H, m), 3.80 - 3.67 (2 H, m), 3.67 - 3.56 (1 H, m), 1.04 (6 H, d, J=6.0 Hz); MS (ESI) m/z
955 (M +1). '



30 obtai ned from Exanpl e 5b was suspended in 10% acetic acid (20 nalL)
and the m xture was stirred for 15 mnutes. Sodiumnitrite (0.36 g,
5.3 Mol ) wagiadersds and the resulting m xture was heat SCTRE2NECESET 1
h. The reaction m xture turned pink and then purple. The 31 m xture
was cooled to roomtenperature, and the purple solid was collected by
filtration and washed with water to gide the title conpound (1.05 g,
70% vyield). This solid was.used in Exanple 5(d) w-thout further
purification. 111 NMR (DVBO-d6) 8 ppm 13.16 (1 11, broad s), 12.61
(1 H br odﬁtas:)p,leﬂl SD(X-EtIHﬁY-tW%d) 2yhioxangkigd H, broads) 3 96 - 3.84
(1 11, m, oul 3.34 - 3.20 (2 H m, 1.13 (3 H d,
3=6. 32 Hz); =0.95 Hz); M5 (ES) nmliz 259(M+1) (d)

5 6- Di am rthhe:(ﬁpmpﬁemmem &(pg,ﬂﬂ—imﬁ:bl)an@béh,z&yldoﬁ;odymfbl{a pY el 16.0inmod- 0

6 Ani no- 1-7 s1grafsay OB ik yere eated eb s b.for i Thg sotyens wias rRmersd Wd%hy r i mi d
in-4- O(rjbed(r&d&%% /reﬂsare?ane niEhdl (@ﬁt@) agﬂwﬁt?p@n {4 Rpteeaddéd Powasum
suspende In % anmoni a In n wa r

i xtur e weEsThggale G0 gﬂ%@ﬂﬁﬁdﬂéa@%ﬁp@ﬁeﬁﬁé %asg} 21*?3%”59‘9?0 %%L?ewas
added i n syBlidg BO6drh RAHeraflcs, ehe MBALE (s ARkaRRALMBOMP s IHEE @8id bhEthe

reaction mxture was remaved fromthe oil bath and stirred at.anbi ent
t enper at urselveBWas repoveRanganrethicedresHey TheerygeerofipiEasaisselyedidut ral  pH
wi th 2M 11250401 FREnstidniesa1 Rk k@fﬁav%@b?mn%éoﬁ *ﬂh& E@M&%@M%@pd

with water and dried to yield the dianmal®e

pr oducto weend tlsgsultingmelidprewashed wﬁndwb@romqihaénnemd cpsﬁomeﬂ@mth@nl 111

NMR ( DMVSO- 1
0, (NS0 e gy 1 i 58kt B )
3.20 (2 H,pregyrelTHiglgqv8 tiet, titoomPouridzap 2 whii® Sol{dX114,g, 69%Fidd)95 Hz); M5
ES /

(5 6) D|r :mz n%fﬁ%g\@t\%%?(f ok pg%?)ﬁf’gl( ﬁ’m é%%ﬁpgi)@%)bd& g S%i EL"’%??%QQ@IE“‘Z on
e (0.60 g; 1m@BH{mmﬁdﬁ)%d{n)dloie(dHmmmgtmmmm1w¢nded in
formc acid (6 nL) and the obtained solution was heated at 70C for 2

h. Excéss formc acid was evaporated of f under reduced 25 pressure.
10% sodi unmy-dans-de2-efoiprowels 2-altoedd 5-difiyie bmza’ﬁqut bire obt ai ned

"sol ution heat ed at.70C f S
adj ust ed @ BRI FRIPPBERRET @&%ﬁﬁﬁfﬁfﬁ?@b@e@ﬁ’&% Sl S o 1
preci pit at @aﬁ\@a‘étef‘a@é d1eit5tgeq15 meﬁdlj WeR i@ tah dolﬁ%hﬂ@od&h&féth\éﬂfd@!;made
Purified b arative HPLC, the tit]e conmpound SO 18 g,. .29%yi el d)

was obt ai ‘Hﬂé g 40,87 &, 1oFopmel) andghsolutarstrane L@ mi- bahﬂesumwme

broad 59, s réﬁm(ea f@ﬁv ov@f Iﬁ ﬁﬁer 0%01311% toLodth te@peraﬁr%atér ﬁaﬁa@d@d@tﬁl théT)
4.47 - 4.33 (1 H, m, 2 (1

3.43 - 3. wmemxmre W&s mfrelgaemma 2 Mfelpb,@w;d Tbe @aﬂp@ﬂreclpltat@,w 95
Hz) ; 13C NMReAEMR X RBioanARiR s N wal Qhénkd i GRG0 e/ 933 0B (1.2
g, 71% yield).
TH NMR (DMSO-dg) § ppm 11.86 (1 H, broad s), 6.73 (2 H, broad s), 4.91 (1 H, s), 4.54 (1
25 H, broad s), 4.00 -3.85 (1 H, m), 3.66-3.46 (1 H, m),3.39-3.23 @2 H, m), 1.12 3 11, 4,
J=6.32 Hz), 1.03 (3 H, t, J=7.07 Hz);MS (ES) m/z 230 (M +1).

(c) 6-Amino-I1-f2-ethoxy-propyi)-5-nitroso-2-thioxo-2, 3-dihydro-1H-pyrimidin-4-one
6-Amino-1-(2-ethoxy-propyl)-2-thioxo-2,3-dihydro-1 H-pyrimidin-4-one (1.1 g, 4.8 mmol)
30  obtained from Example 5b was suspended in 10% acetic acid (20 mL) and the mixture was

stirred for 15 minutes. Sodium nitrite (0.36 g, 5.3 mmol) was added and the resulting
mixture was heated at 75°C for 1 h. The feaction mixture turned pink and then purple. The



174.22, 152.96, 150.18, 141.54, 111.16, 71.15, 63.78, 52.13, 18.33,
15.80; M5 (ES) raiz 255 (M tl1). Exanpl e 6

3- ( 2S- Et howp-2prapstd - 2- t hi oxant hi ne and 3- ( 2R- Et hoxy- prapyseze@008537

t hi oxant hine A solution of racem ¢ 3-(2-Ethoxy-propyl)-2-thi oxant hi ne
(5 ng/nL) obtained fromexanple 6 was separated into its two
enantionmers by using chiral EPLC on a gghiral pak AD colum (21.2 x 250
nmm 10um). The nobil e phase was 100% net hanol and the flow rate 8
m./mn. The injection volune was 2nL. 10 The first eluated enantioner
was 3- (28 nigkhiexyaguodley 30 rodm tklpaxtan] idwe pigletsbidwemiltdtaies fiwation

determ nded by single crystal diffractio

95% NG ( B WA ABSES pve o ity aBRE OS BVt JAe5 S e
3- ( 2R- Et hox yexithy QS%ﬂ)m@ﬂmﬁth}ﬁﬁﬁdﬂﬁene e. 98% I\/B 15( ES) In/z 255
(M+1). Screens ods for the determ nation I nhi bitor

activity aFeNMRIOMRHe); pah%%lﬁ(%&maéﬁ,ﬂaﬁlmlelzrpe@t)séf@ (Iffebroadss),
phar macol %&@E%&HW Y6 9536 @m%ﬁ@%sa%%r@mﬁgﬂtm h?z@ P&y, @13 #S

20 tested in screen 1'n whic he cwoun s were either
tested al dhdl, &76. 32rﬂz)h@~9§)E%He’fn&é QﬁfH@dH@cfEﬁl/m@éﬁSﬁ Hdsay buffer: 20

| BM sodi unt pot assi um phosphate buffer pH 6.5 containing 10 nMtontine
and 100 nM NaCl . 25 Devel op| ng reagent 2 n1\/|

3, 3', 5, 51-ftef . ndhighingl/b@rzha o 3-qik 2] .wu acet ate
1

bt Pt %ﬁwym’)@ NN R
Wi t houtw 2. Qivintofy cbsained K Bedmpdoscewhs sspanded inf32r angeetia ( BmlL) Md, waters
ad0ed a0 A Sy WSSl L LD GBSl BN 0 o
assay buf femopkesedsd msﬁﬂIIﬁdfrﬁ)dns Mﬂeatd:@&'dr anbfiees mindRs the reacnon
200 7/ 1425 7315%-{3 \%Eszr?ﬂonyvec{) ggrgzhe%?l bath and stirred at ambient temperature for 2 h. The pH
of the mixture was adjusted to neutral pH with 2M HZSO4. The solid was collected by
15 filtration and washed with water and dried to yield the diamine (0.6 g, 41% yield). This
product was used in Example 5(¢) without further purification.
"H NMR (DMSO-d¢) & ppm 5.91 (2 H, broad s), 4.59 (1 H, broad s), 4.11 (1 H, broad s},
3.99-385(1H, .m), 3.68-3.42 (3 H,m), 3.39-3.20 2 H, m), 1.14 3 H, 4, J=6.32 Hz),

1.03 (3 1, t, ]=6.95 Hz); MS (ES) m/z 245 (M +1).

20
{(e) 3-(2-Ethoxy-propyl)-2- thioxanthine
5,6-Diamino-1-(2-ethoxy-propyl)-2-thioxo-2,3-dibydro-1H-pyrimidin-4-one (0 60 g, 2.45
mmol) obtained from Example 5(d} was suspended in formic acid (6 mlL) and the obtained

solution was heated at 70°C for 2 h. Excess formic acid was evaporated off under reduced

25 pressure. 10% sodium hydroxide (6 mL) was added to the solid and the obtained solution
was heated at 70°C for 2 h. The pH of the solution was adjusted to neutral pH with 2M
sulphuric acid. The obtained precipitate was collected by filtration and washed with water.
Purified by preparative HPLC, the title compound (0.18 g, 29% yield) was obtained as a
solid. '

| 30 'H NMR (DMSO-ds) 8 ppm 13.77 (1 H, broad s), 12.41 (1 H, broad s), 8.13 (1 H, s), 4.64 -

4.51 (1H, m), 4.47 - 4.33 (1 H, m), 425 - 4.12 (1 H, m), 3.58 - 342 (1 H, m), 3.43-3.31
(1 H,m), 1.06 (3 H, d, I=6.32 Hz), 0.95 (3 H, t, 1=6.95 Hz); *C NMR (DMSO-dg) O ppm



<

i ncubation for 10 m nutes at amnbient tenperature, the reaction was
stopped by adding 10 gl 0.2 nglm of catalase (final concentration
181g/ nl) . wbeosraazstzé on m xture was |left for an additi onalT/SE2007wud8s
before 100 gl of TMB devel opi ng reagent was added. The anount of
oxidised 3,3 ,5,5 -tetranet hyl benzi di ne forned was t hen neasured
after about 5 m nutes 5 using absorbant®e spectroscopy at about 650
nM 1050 val ues were then, determ ned using standard procedures. Wen
tested in at |east one version of the abOve screen, the conpounds of
Exanpl es 117402%152.9@a%®13, D4 I10e36,0M.1506378, B2an3 G(BIBBdIS(:m ME(BShat/z
they are eﬁg\?@l gto show useful io therapeutic activity. A
representa sult is shown in the follow ng Table. Conpound

I nhi bi.tion of 1'VEPO (in the presence of tyrosine) |IC50 gM Exanple 5

2 o r5rp o 3 f]' d Tg E’Eﬂlg]:e gg g c&.k—%itﬁc%pgrgp}l}l?é Slnfoiza?qr%hyglre ?mg %~(f21?-|]1!,ﬂ?(\3,\1%:-pr01135d)-é-

5 thioxanthine o
A solution of racemic 3-(2-Ethoxy-propyl)-2-thioxanthine (5 mg/mlL.) obtained from
example 6 was separated into its two epantiomers by using chiral HPLC on a Chiralpak
AD column, (21.2 x 250 mm; 10pm). The mobile phase was 100% methanol and the flow
rate 8 mil/min. The injection volume was 2mL.

10
The first eluated enantiomer was 3-(28-Ethoxy-propyl)-2- thioxanthine and this enantiomer
was determinded by single crystal diffraction technique at 200 X, e.e. 98%; MS (ES) "/z
255 (M+1). : |
The second elvated enantiomer was 3-(2R-Ethoxy-propyl)-2- thim.canthine, e.e. 98%; MS

15 (BS) ™z 255 (M+1). '

Screens _

Methods for the determination of MPO inhibitory activity are disclosed in patent application

WO 02/090575. The pharmacological activity of compounds according to the invention was
20  tested in the following screen in which the compounds were either tested alone or in the

presence of added-tyrosine:

Assay buffer: 20 mM sodium/potassium phosphate buffer pH 6.5 containing 10 mM
taurine and 100 mM NaCl.

25
Developing reagent: 2 mM 3,3',5,5'-tetramethylbenzidine (TMB), 200 pM K1, 200 mM
acetate buffer pH 5.4 with 20 % DMF. '

To 10 pl of diluted compounds in assay buffer, 40 pl of human MPO (final concentration
30 2.5 nM), with or without 20 pM tyrosine (final concentration, if present, 8 uM), was added
and the mixture was incubated for 10 minutes at ambient temperature. Then 50 pl of H,O,

(final concentration 100 pM), or assay buffer alone as a control, were added. After



sai d compound bei ng: 3-(2-Ethoxy-2-nmethyl propyl) - 2-t hi oxant hi ne;

3- (2- Propoxy- 2- net hyl propy1) - 2- t hi oxant hi ne;

3- (2- Met howgp-28¢7n@1shy | propyl) - 2-t hi oxant hi ne; PCT/SE2007/000537
103- ( 2-i sopropoxyet hyl ) - 2-t hi oxant hi ne; 3-(2-Et hoxypropyl)-2-

t hi oxant hi ne; 3-(23- Et hoxypropyl)-2- thioxanthine;

3- (2R- Et hoxypropyl)-2- thioxanthirne; @3 a pharmaceutically acceptable
salt, solvate or solvate of a salt thereof. 15 2. A conpound
according to claim1l1, or a pharmaceutically acceptable salt thereof,
for usée asneubaRm foATERInutes at aubidt pidpersace dhd madnonmpmepgeﬁw adding 10

conprising. a co nmed i.n. .cl r nace al
ac (r:rgpt abl gl 182 @g/pﬂi F%ﬁqﬂsegé‘ia:l BRTSPAIPE, ?éa%{%”;)f EL%IW Bt f! Y
phar maceutg, Gaditi¥na26 Ga Rk b Bord do0 T tIMEI a&wﬁ)%ﬁng%ag@ﬁwas @fded. Thedamduae

of a conpound as clained in claim1, or a pharmaceutic acceptable
sal t ther edpPxidised 3465, ﬁﬁmw&ymew@m &%@W&%ﬁéﬁ?ﬂww TPt
or pfopé‘y'éﬂ&gag zgk aeé&aﬂskdmmmmé@weﬁmeame&hhh@@u@ig the
enzynme MPO | ene |C|a . Use of a conpound as clained in claim

1, or a ph&mﬁﬁd@ﬂﬂﬁ@&tﬂy acceptabl e salt thereof, in the manufacture
of a nmedicanment, for the treatnent or prophylaxis of inflanmatory

di sorders. 35 6. The use according to claim5, wherein the

i nf | ammat oWhierdiested theat ldast one wersiom bf therataive sgreat, torcdapennds of Examples 1 to 6

gave ICsq values of less than 60 pM, indicating that they are expected to show useful

10 therapeutic activity. A representative result is shown in the following Table.

Inhibition of MPO
Compound (in the presence of tyrosine)
ICso pM
Example5 05




7. The use according to claim5 or claim®6, wherein said
neuroi nfl ammat ory di sorder is 5Parkinson's disease. 8. The use
according to claim4, wherein said disease or condition is cardio-
and cerebrovascul ar atherosclerotic disorders or peripheral artery

di sease, heart failure or respiratory gjsorders. 10 9. The use
according to claim4 or claim8, wherein said disease or condition is
chroni c obstructive pul nonary di sease (COPD) bronchitis, including

i nf ecti oRheahtinedingpihe iventhmoneds foilews:enphysens; bronchi ect asi s or
cystic fibrosis. 1510. Use of a compound as clained in claiml, or a
pharmaceutically acceptable salt thereof, in the manufacture of a
medi canment, K cdh Lhaga&ﬂﬁﬂgkgnn@ﬁgmnylaX|s of stroke. 11. A

met hod of treatnent or prophyl axis of ‘diseases or conditions in which
i nhi bition of & he enzyme MPO i s beneficial conprising adm nistering

to a person i nee thereof a 20 therapeutically effective anount of
a conpoundHHS ¢ | nclaiml1l. 12. A nethod of treatnent or
prophyl axi s of a ' ory di sorder conprising admnistering to a
per son |ns e he%bof a t erapeutically effective anmount of a

conpound as cllginmed in claim1l. 25 13. A conpound according to claim
1, sulstanti aIRly as here| nbef ore described with reference to any one

of the EX ék? 5. The use according to claimb5, wherein the
inflannaﬁ%ggoﬁwgﬁ} "% s neuroi nfl anmatory disorders. 7. The use

accor di n@-@qztﬁb@-m&t}qnplﬁﬂéﬂ] -PiBoxantiiegi N sai d neuroi nfl anmat ory
di sorder is 5Parkinso sease 81 The use according to claim4,

wher ei n S *APQY S B Yﬁ%@%@f%ﬂﬁﬁmpl“@ardlo- and cerebrovascul ar
at her Osclﬁ{zq{/[kﬁaog} §gﬁg§}q}§mgﬂ)_pgﬁlbmﬁ@g artery disease, heart failure

or respiratory di'sorder’s.

1 3-(2-isopropoxyethyl)-2-thioxanthine;
3-(2~-Ethoxypropyl)-2- thioxanthine;
3-(25-Ethoxypropyl)-2~ thioxanthine;
3-(2R-Ethoxypropyl)-2- thioxanthine;
or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

15
2, A compound according to claim 1, or a pharmaceutically acceptable salt thereof, for

use as a medicament.

3. A pharmaceutical composition comprising a compound as claimed in claim 1, or a
20 pharmaceutically acceptable salt thereof, optionally in admixture with a pharmaceutically

acceptable adjuvant, diluent or carrier.

4, Use of a compound as claimed in claim 1, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament, for the treatment or prophylaxis of diseases or

25  conditions in which inhibition of the enzyme MPO is beneficial.

5. Use of a compound as claimed in claim 1, or a pharmaceutically acceptable salt
thereof, in the manufacture of 2 medicament, for the treatment or prophylaxis of inflammatory
disorders.

30



10 9. The use according to claim4 or claim@8, wherein said di sease
or condition is chronic obstructive pul nonary di sease (COPD)
bronchitis, including infectious and eosinophilic bronchitis;
enphysema; bronchiectasis or cystic fibrosis. 1510. Use of a conpound
as clained in claim1, or a pharnmaceutikgally acceptable salt thereof,

in the m%puf aG[thE L& &fccu%ir{éetg icﬁiﬁlqg%heréig rtlletigﬁar}lll}l%f%%trde%ris 19Ju9cﬁpﬂ’41%£tgry

of stroke.
disorders.

7. The use according to claim 5 or claim 6, wherein said neurcinflammatory disorder is

5  Parkinson’s disease.

8. The use according to claim 4, wherein said disease or condition is cardio- and
cerebrovascular atherosclerotic disorders or peripheral artery disease, heart failure or

respiratory disorders.

10
0. The use according to claim 4 or claim 8, wherein said disease or condition is chronic
obstructive pulmonary disease (COPD) bronchitis, including infectious and eosinophilic
bronchitis; emphysema; bronchiectasis or cystic fibrosis.

15 10. Use of a compound as claimed in claim 1, or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament, for the treatment or prophylaxis of stroke.

11. A method of treatment or prophylaxis of diseases or conditions in which inhibition of
the enzyme MPO is beneficial comprising administering to a person in need thereof a

20 therapeutically effective amount of a compound as claimed in claim 1.

12. A method of treatment or prophylaxis of an inflammatory disorder comprising
administering to a person in need thereof a therapeutically effective amount of a compound as
claimed in claim 1.

25
13. A compound according to claim 1, substantially as hereinbefore described with

reference to any one of the Examples.



10

15

35
6. The use according to claim 5, wherein the inflammatory disorder is newroinflammatory

disorders.

7. The use according to claim 5 or claim 6, wherein said neuroinflammatory disorder is

Parkinson’s disease.

8. The use according to claim 4, wherein said disease or condition is cardio- and
cerebrovascular atherosclerotic disorders or peripheral artery disease, heart failure or

respiratory disorders.

9. The use according to claim 4 or claim 8, wherein said disease or condition is chronic
obstructive pulmonary disease (COPD) bronchitis, including infectious and eosinophilic

bronchitis; emphysema; bronchiectasis or cystic fibrosis.

10. Use of a compound as claimed in claim 1, or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament, for the treaiment or prophylaxis of stroke.



