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physiological subsh'ates to MPO.

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

20  with well-documented microbicidal action. PMNSs act non-specifically by phagocytosis to
engulf microorganisms, incorporate them into vacuoles, termed phagosomes, which fise
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, buf 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 upoa 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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(Peskin AV, Winterbourn CC. Free Radical Biology and Medicine 2001; 30(5): 572-9). It
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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 SI. Journal of




10 HOG nedi at ed oxi dati on. Both reactions can be a consequence of MPO
activity. Several reports have suggested a role for MW s in general

and MWP-9 in partlcul ar as influencing cell infiltration as well as
ti ssue damag {(32)5% breakdown and denyel i nation)’, bot ficd &k MBngash EAE
(for revi ew see ong VW et al, supra). The inportance 01J t hese

specific kinds of mechanisnms in M5 cones from studi es where increased
activity and 15 presence of proteases Bave been identified in M5
brain tissue and CSF. Supportive data has al so been generated by

doi ng RAE studies with mce deficient in sone of the proteases

i nplicated ﬂ3@01®¢3ﬂ Chémisitel 988; 2SRE2NE3 13a1354) and yrosstinkshyoteisd (g X, Mueller

phar macol ogi 1 !E ﬂﬁﬁy PINFIA i s supposed to be
dependent oW’he c%gfﬁggﬁgﬁ -cg?' S a‘glé‘!‘)t@?"(cgapr oducts generated by

activated phagocytes (Lassmann H. Neur ol Neurosurg Psychiatry 20083;
20 74(6): 6 S n es and
reactive ox%goé%d%ﬁggg?(tﬁg ngﬁp%tn Ozl%frlrle mﬁﬁmh "/é‘]‘e %@gé g?@i%sn

wi | | obvisoudesputitonef BBS, maﬂabmﬂncryewﬂs {Sixtztrer 23, Opddnbldgr GriotmealsE's
(directly a I i1l i ncm [ Ot ease

i nhi bitors) ﬁaw%%%%%%oﬁlg%g%@ﬁll\?% Jgp et esgab%f]gﬁr onla(‘?"s PTORET ve
pul nonaty dieswapbsheODR)ieh thetaciimiof upﬁbsam mwawemwlasmdm well psthamgh

(S () SifhaaseaSmbOlRiaR Bl 3 8loPddl DhdiO A 4iB1d. O d'

is not fully reversi |mfa|on|éu

progressi ve ebﬁﬂloﬁﬂlea%‘%waa?@é65%)tH8éﬁ0)a15h@p:qéatlon Mnllmmmgnyros}éﬂpu nse of
the lungg t | 8

heal t h p?job dlﬂ%ﬁe‘&ié?eg t%f:ldgﬁofcnour t ﬁgaf eagg%beggﬁggé%?& E?%: % gJ s&’mﬂ

mor bi di ty aR@PoRbRave Fyggsstids rplgdordAMP isdn &naltab@dé-@dl:‘ﬁsnpmm@cafed to rank
fifth in 2020na%; c‘éﬂfﬂi@tﬂhﬁﬁa@#&lﬁﬁﬁsﬁg dgﬁ%og@f?%bﬂegkd%aﬁ a&&%emgrgﬁmnon),

preval ence of COP . 7% in nmen and
2007/ 14257 6bettyd @Wl Eé@i@?rwwemﬁmwmbsw@n&eampm@ offthese

severity fropachiclkehdt OF MELYnISRME MS colel ﬁoﬂn Qﬁiﬁ%ﬁer@ﬁcéﬁs@@ﬁcﬁ@} d' s' ng
rapidly as the severity increases. Levels of In sEut um an

are muchgr BEE@ee phpr @@ﬁ%ﬁb@h!@ﬂﬁﬁ?ﬁhﬂ%ﬁmmﬂmﬂé% 1S1JQPQ¥bYﬁdﬂ®lh§S
(Keatings Velh becBatmesed BAE ReER

155: 449- 453, Poaa A etyhémé Iﬁ ResB‘f“‘Pg“"édgga?ﬁ 1‘{;4%%’8338?‘%28’5°t335ﬁ8
level s are fOPLoREd ﬁé?ﬁ%l’@@dn Be M rpthologr.cr by vsieg phamacelpgical approaches.

di sease. (Fi qhé Bdmyelingbn i%:'supﬂ%'sé?lrfggé SepBifieft oﬁkﬂlﬁerc%?b‘}lcm%ﬂp&dzcgﬁg roducts
54:274-278; Crookj S.W et _al Eur opean Rei*f)l ratory Journal _PL

274-80, 2008§0¢F Yraafil"é"te&ﬂ’h?ﬁf’@’f?%@?smé%ﬂ t SVepel Nﬁ#m&%m%t%%

exacer bagi ongepisos-v). @&’Qaﬁaﬁh@é @S idPluchted 8 J{]pro%%e% aﬂﬁ‘%?a@h%&ﬁr etna%ﬁr e f
e _destructive C&B@CI y O

Med. 2001; 163: 349- 3 : ‘}vg zﬁgbtl on tqQ t

MPO t her e i SR8 iSRS ‘is'n o MPP mergieRint Riobyipusty heve s ewaliliy ofibeth S
etal. Gr Cubﬁivhmp?&%es]@ﬁecﬂﬂzéﬂﬂe]ﬁés thebyghf Ay idtehdel oRdsphi Ss
are associ at hare isk of nortality fromcoronary artery
15 di sease (‘%ﬂ 05 @dﬁen%’il rea E‘F{el%?f‘els 12001; 142:336), and patients
wi th high serum I evel s of WO have increased risk of acute coronary
syndrome, T etf O on,vascy| di sease may extend to COPD,
si nce t h8re 1% W’%%”%Eﬂ’@@’?ﬁﬁ{e@ﬁ%bbm nonary vascul ature

Chronic obstructive pulmonary disease (COPD) is a disease state charactexised by airflow

limitation that is not fully reversible. The airflow limitation is usually both progressive and
associated with an abnormal inflammatory response of the lungs to noxions particles or
gases. COPD is a major public health problem, It is the fourth leading cause of chronic
- morbidity and mortality in the United States and is projected to rank fifth in 2020 asa
worldwide burden of disease. In the UK the prevalence of COPD is 1.7% in men and 1.4%
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selective inhibitor of MPO would therefore be expected to alleviate both the acute and

chronic inflammatory aspects of COPD and may reduce the development of emphysema.

Atherosclerosis
30 An MPO inhibitor should reduce the atherosclerotic burden and/or the vulnerability of

existing atherosclerotic lesions and thereby decrease the risk of acute myocardial

infarction, unstable angina or stroke, and reduce ischemia/reperfusion injury during acute
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the last ten years indicate that the proatherogenic actions of MPO include oxidation of

lipoproteins, induction of endothelial dysfunction via consuming nitric oxide and
destabilisation of atherosclerotic lesions by activation of proteases (Nicholls, S. J. and S. L.

25 Hazen (2005) Arterioscler Thromb Vasc Biol 25(6): 1102-11). Recently, several studies
have focus;ed on nitro- and chlorotyrosine modifications of LDL and BDL lipoproteins.
Since chlorotyrosine modifications in vivo only can be generated by hypochlorus acid
produced by MPO these modifications are regarded as specific markers of MPO activity
(Hazen, S. L. and J. W. Heinecke (1997) J Clin Tnvest 99(9): 2075-8 1). LDL particles

50 exposed to MPO in vitro become aggregated, leading to facilitated uptake via macrophage
scavenger receptors and foam cell formation (Hazell, L. J. and R. Stacker (1993) Biochem
1290 (Pt 1): 165-72). Chlorotyrosine modification of apoAl, the main apolipoprotein of -



wherein 25- Rl is selected fromCl-Cs al kyl, and said O -6 al kyl is
substituted wth Cl-C6 al koxY; and at |east one of said Cl-Cs al kyl .
or said Cl-C6 al koxy is branched; or a pharnaceutlcally acceptabl e

salt there e or solvate of a salt thereof
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3- ( 2- Et Boxypoal hepiagrbap Mapeptgrs morsp@)ﬁmlﬂmnaxgets those tyrosine residues of apoAl

3-(2-Propo d

3-(2-Meth O%tp% ﬂ%ﬁ@]ﬁﬁt% cggx%)tbemrh upoﬁx%%ﬂecasseﬁe transporter during

3- (2-i sopr cipiesieed bifln) fiBmtthe roscaphiger{Bergt, C. et al, (2004) I Biol Chem 279(9): 7856~
66; Shao, B. et al. (2005) J Biol Chem 280(7): 5983-93; Zheng et al. (2005) J Biol Chem

280(1): 38-47). Thus, MPO seems to have a dual aggrava‘nng role in atherosclerotic

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

F

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 more than one of the following: (i) improved selectivity towards TPO;
(ii) unexpectedly high inhibitory activity towards MPO; (iii) 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 (T)
0
N
N
)\N | 4
57 N
R}

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

or a pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof.
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3- (2- Et hoxypropyl)-2- thioxanthine; 25 3-(25=Et hoxypropyl)- 2-

t hi oxant hi ne; 3-(2R- Et hoxypropyl)-2- thioxanthiue; or a

phar maceutically acceptable salt, solvate or solvate of a salt
thereof. WOM1ESH¥pounds of Fornmula (1) may exist i nPGTATSEP90837
fornms. Al such tautoners and 30 m xtures of tautoners are included
within the scope of the present inventjon. WO

2007/ 142576PCT/ SE2007/ 000537 8 The coﬁ%ounds of Fornmula (1) may exi st
in enantiomerio forms. It is to be understood that all enantioners,
di ast er eone ] her ' i thin the
Scope. of 1 heorngny PRESe il MR bR 200, G Bk BRI 1 1o
alkyl" referB@l to herein denotes a straight or branched chain al kyl
group having from1l'to 6 carbon atons. Exanpl es of such groups.
include nmethyl, ethyl, n-propyl, n-butyl, iso-butyl, tert-butyl,
pentyl and Aeseyding iyiee endbogipemond G patsky livtveitiont seidislyl s sddeqiddtommiisobutyl,
anal ogously { be understood that when the al kyl denotes a Cl
or a C glk?ﬁ?%gﬂgﬁ&glkyls cannot be brandied. 10 Unl ess ot herw se
indicated, the term"Cr-C6 al koxy" referred to herein denotes a
straight or I . : i : 0 on

2t o, Exarol So e Sre e T K S8 LD b e R
2-propoxy, MgEf-oxy, iso-butoxy, tert-butoxy and pentoxy. The term
"Cl-C3 al koxy" is to be interpreted analogously. It is to be
understood 15 that when the al koxy denotes a CL or a-Cral koxy, such
al koxys 1Banfigfording 1p peg e diment ff thonseseninviepfipasaidafohis sebstigted et Go t he
use of the g | conpounds of Fornmula (1) or a pharmaceutically
a.cceptable salt thereof as a nedicanent. A further aspect of the
present invention is the use of a conmpound of Formula (I), or a 20
phar maceut i adokdeas efdndRlRnesRdfthd LR Hvential ééﬂtaﬁ?r{)fs seRtivRE e lc,2
salt thereof_ in the manufacture of a medi canent, for the treatnent or
prophyl axi s26¥*Ydi seases or conditions in which inhibition of the
enzyme MPO i s beneficial. A further aspect of the present invention
provides the use of a c ound of Formula (1), or 25 a . )

phar maceut i C&{OrRee 8%‘?)?%8’@33§%ﬂftthetﬂ’i@@%‘ﬁen@6{ Spidredobis sestivisd @it a
sal t t her eopropdxi of Reprpewif act ure of a medi canent, for the treatment
or prophyl axis of neuroinflamratory di sorders, cardio- and
cerebrovascul ar atherosclerotic disorders and peripheral artery

di sease, heglid présabtlissestionntbo kedaey tb atomyondd SMfe FEmICHoBdSCoSRRbE
obst ruct ve, pLIRNAL ¥ 1 22355 (OF Bhine ‘
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-(2S-Ethoxypropyl)-2- thioxanthine; .
3-(2R-Ethoxypropyl)-2- thioxanthine;

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

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

30 mixtures of tautomers are included within the scope of the present invention.
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30 WD 2007/ 142576PCT/ SE2007/ 000537 9 manuf acture of a nedi canent,
for the treatnment or prophylaxis of multiple sclerosis. Treatnent may
i ncl ude slow n rogressi on of disease. Mdther further_ aspect of the
present inv‘@ﬂﬁﬁ’&ﬁ“ﬁ ovi des the use of a compound of FO?QE’}{JE&"“("’WD,S”M a
pharmaceutically acceptable salt thereof, solvate or solvate of a
salt thereof, in the manufacture of a,nedicament, for the treatnent
or prophylaxis of Parkinson's disease. Treatnent may include sl ow ng
progression of disease. Another further aspect of the Present

i nventi on ﬁﬁé)?/ G8ads Iaf’F&%iﬁngé gﬁy SQLMRR B AeriE Bris. Afis &beuhderbodahat

phar maceutica accepta thereof, solvate or solvate of a
salt t her edl enapiiomens dirsteradracss, scemeses and minrientherset arg igpluded @ipindg rent

or prophyl Qt%&b%ﬂﬁeﬁ{r&%}?sc' erosis by preventing and/ or reducing the
formati on of “new at herosclerotic |esions or plaques and/ or by
preventing or slow ng progression of existing |l esions and pl aques. 15

Anot her . UfRE! o fERRE inafbhiod, 16 (REPECRL ahlY &ty RESY Edi6s 4 HRidiser of a

corrpouné (o] ormula (I) or "a pharmaceuti cal I% acceptabl e salt
8

thereof, sbienelieé clin Jigfl e hofngtiozal to § Hehor gloms Frawples St BeWr e of
a medi came E]l-fcludfa ﬂarethgﬂ Enll E%B?”ﬁ-b 1, B6-B85Y {eﬁlﬂug'la%ntﬂtah@ EQFLIBERERS DY
e conpo of the p h

changing t rtion aques to reduce the risk_of_ plaque

rupture an dcaﬁhggé'f Js tobrieieipretesh rarlpRonsIY Ot is e persipgd it iR e aklot 't he

bresent | ekl BF 9} S8, duPkAeaBhorbe Baisund of Formula (1) or a
pharmaceutically acceptable salt” thereof; solvate or solvate of a

salt th¥reof, in the manufacture of a nedicanent, for the treatnent
or | prophyl g?iﬂe%s Gherfvs Rlaicale8the t&&rﬁ'@fl-ﬁti%ragmxﬁ'li&@n@o aéisio ﬂémte@bsﬁaigm&f ve
pul nonary di sease, . Treatnment nmay jnclu s] owi n 5 ogression o

di sease.  AbEshlshn dhonyergpdanng ﬁ?‘ﬁ\}é‘hg%{’ﬂn afﬁ‘?%r%“i“@{eégé%’c FoWH°ded a
net hod of  tfSak nRehoxR ethoSf] UGrddBxy, Drédosy 1dutoxdlisentey, tag-betondintli ons
in which inhibition of the enzyme MO is %ﬁnefli cis;‘ill P gh comprisses
admi ni st er iPRYORL The i58% o rif Wg‘r‘gﬁtﬁﬁe MFOFPEX 19T ° S AT Sease
or 30 cendighdt HMhen e hikGkyaRAMES a0G) ok ¥ Cohlkeny, buck akoxys ninnof bedrancimddlied of
PO 8 (el i PATIe s 1§ B e RV Bt iad of BOSRE Uy or 30! VAL €

pharmacentically acceptable salt thereof as a medicament.

A, farther aspect of the present invention is the use of a compound of Formuia (D), oxa

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
mapnfacture 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 obstructive pulmonary
disease (COPD).
30
Another further aspect of the present invention provides the use of a compound of Formula

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



Further, there is also provi ded a nmethod of treating, or r educi ng the
r<i sk of, neuroinflammuatory disorders, cardi o- and cerebrovascul ar

at heroscl erotic disorders or peripheral artery disease, or heart
failure or i y di sorders, such as chronic obst ﬂ'ﬁ%ﬂz :
pul nonary y@é@%ﬁ%@@ in a person suffering from oli a Or{»?/g(f(ussgf’
sai d di sease or conditi on wherein the nethod conprises adm nistering
to the person a therapeuti cally effecthi ve anount of a conp.ound of
Formula (1), or a pharnaceutically acceptable salt thereof, solvate
or solvate of a Salt thereof. Further, there is also provided a

met hod of trﬁz&ﬁfabtﬂ@,of ameﬁxeﬁmmt ﬁgtﬁerte:amnesﬂ@r@mphmm oipindliplescleEIssr osi s in
a person $ or. risk of . di sease or condition,
wherein thlelf??g‘f‘ ?g%vgm%%r TS eorfl 1<r%%;geto t he person a .

t herapeutically effectl ve anount of a conpound of Fornula (1), or a
phar maceut i aII e salt .the \dﬁé&‘f@fmﬁa
salt there gﬁlga‘?rt E%e?’t ﬁ:‘ngfeé nltéwaﬁ%8 m?%\g/é%é‘g&()%c 1

treatings qr[), srexthainagetibely misptaiolé salﬂ%crmfmbnfegr hlwtepse Sﬁlﬁhﬁeﬁfelp &sn

suffering from &N the
net hod conpPi¥ @&’éea“h]aﬁ?e C@Penﬁéor%edlf He per S’oo%ﬁlgﬁl ﬂgfrﬁaa%%%to Il1 ‘(é:\,gﬁf y

ef fective alresimtntafaydnchdapowing pwrefdemafidisesss.) , or . a pharmaceutical |y
acceptabl e salt thereof There is al so provided a met hod ‘of treating,
or reducing the risk of atherosclerosis by ({)reventl ng and/ or 20
reduci ng t handtier lﬁBﬂlePanf oftimprareiiérestisngrayides the sss o asormpoupf affipernte
and/ or b%( P )evr%.nﬁmé.rgl ce aﬁ&Q(Yt@egﬁ?olé)&ﬂ%e?e%?'s&%’tgt)r&Mﬁtofﬂ‘ﬁhlﬂtﬁh‘iédfﬂﬁﬂﬁnd
pl agues ‘tn person su ? I'n , sald djsease or
condi tion, mhsfeire dfaonaisained, fothpireatoet arPRyisris of #eeresgleresis Yher son a
t her apeuticall SPRbadicRtic EobAEEr 3lafies agtifora
phar maceut|1t:’:a']“i\ﬁm(le %@%%%eagﬁ%m%fnt 0]ératt‘aof sol vlgl'?e or sol ?;afpfa of a
salt ther eobyp@@nhﬂﬁt&ﬁbmpaﬁmﬂm@W@B%B%Slq?é@%ﬂa‘ﬁ‘ies treating, or
reduci ng the risk of atherosclerosis by changing the conposition

of the plaques so as to reduce the risk of plaque rupture ‘*%Bd Foppul
at her ot his onBosiber ferthenasyedt of the preseaidaveatioy RpYidRs tergRHPigreompoyng of Fospuuia

sai d di seas @%ﬁﬂ di ﬁbwﬁiﬂ&edﬁom&oemtd&asawmérbmﬁwl ng
to the per s@%&ra erg%gu{hiyga }/ effective 30 anount
of

a,conmpound of
For nul a (I)mnufwhphaf#mwﬂe the Heatwpnt SR PraPRYAAKS of ﬁ"g?rgﬂemggﬁyvat e or
sol vate of Eﬂnhﬂe@%ﬁ&fhou MR, 2RQES LAEESRETHSHINATS AGABIRE, 11 | n
anot her aspect t resent invention provides a pharmaceuti cal
formul ati on aﬁlewﬁlmnﬁmge‘@mher apeutically effective amount of a
conmpound,of Formula (1), or & pharnmaceutically acceptable salt
t her eof "sol vate or sol vate of a salt thergﬁ i n adm xtur :?AF
ety tse 1n

phar maceut i dapthpr fles progesobths gresrRbiRYentigh Py USR8t § FOEIP°

the treat nenf) opf plabRRBM AN fcplablisscasest, saatecanolivite ofwsalt fhesshf Githe

i nhi bition C;nan Lgfm% gtlg’gl‘g dlg/apén%nt LS ﬂ%@tggt];lmt or lpmphylams of respiratory disorders,

such as chronic obstructive pulmonary disease. Treatment may include slowing

25 progression of disease.

According to 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 at risk of, said disease or

30 condition, a therapeutically effective amount of a compound of F ormula (I), or a2

pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof.
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In & further aspect the present invention provides a-pharnmaceuti cal
formul ation conprising a. therapeutically effective anount of a

conpound of a.(1), or a pharmaceutically accept
t her eof , ngp'lémor 6gol vate of a salt thereof; in adma%ﬁ?’%%h?uh”a 10

phar naceutl cally acceptabl e adjuvant, diluent or carrier, for use in
the treatnent or prophylaxis of neuro'm\fi ammatory di sorders. In a
further aspect the present invention provides a pharnaceuti cal

formul ati on conprising a therapeutically effective anount of a
conmpound  offuffidr hdrais @) pro@rde@aﬁaaﬁmmeumgmkédﬁcﬁgmanﬁem able salt

t hereof, in adm xture q%ﬂi? macf i cal I1 cce 5 § (géruq__ant

di | uent or DEYPYiPpmatpry 58 €553 GG 809 FEERTOTRTE eﬁ?’s YT BT

mul tipl e sekfftesi ﬁ'ter}Ccﬁﬁedserr Hestifanes eﬁeﬁpﬂa&mﬂm}[—deasthﬁhmt@motl c

di sorders a d peri rter sease and_heart failure an
respiratory ﬂ?ﬂgfa‘fed?glpgﬂ ﬁasﬁgé(qlﬂ#)olﬁla@erﬁ?f’s é/)éu @Lﬁﬂﬁ?g’rsﬁ di sease.
| n anot her das@eeicdlmﬁo:nmmﬁtthd Ml doMpriges mmlﬁlietsn@ iptirprmeet i cal
formul ation co at er putica 0 eff ctl anount
conpound onh n?ﬂffﬂiy%% VeSFoRR ﬁﬁ%ﬁcﬁ'ﬁ’@ﬁ%f% %%’fase‘%‘a*rl

t her eof ; s&bcegtaae@ﬂttﬁahofﬁdowawfora;lxawdfa&h’etﬁﬁadf, [ n adm xture with a
pharmaceutically acceptabl e adjuvant, diluent. or carrier, for use in

the treatment or prophylaxis of atherosclerosis by preventing and.
reduci ng t rarthey that iscalso@fovrﬂe&\aﬂieﬂied mm:fgpdﬁzirediﬂcmgittmmsk afhailbiplepl aques

and/ or preventin eSS s and
E P tis R SRin A1kt siftelll Bk B SAES 0 Bhec R LB RIS
phar maceut m@]hodfcompmdea&dnmmstemmn iBipagoree thireyeaipally bifativepmwiftedei ve
amunt of 86 00RA U Rotla8r Y Radddousi Oty R BRAIIBEALE Abte BGERAL D] ©
sal t thereoqlp, 29 va % c‘ﬁa t eum %?ttc A ?}ém 1rﬁ:xture W th
a 30 phar mafewdli thakdfy accept abI e adj uvant di I uent or carrier, for
;Jﬁe in the :reat rr?n: hor Iprophyl axi s oI at hgrosc![ ﬁrosi skbyf changi ng
e conposition o e aques so as to reduce erisk o aque

'ruptu rrrgs arirtherthene 1sm1agrr;1mygde¢ agm@nd of treatiz@, or reducing the risk of, Parkigsonqs
2007/ 142576 Qﬁ :g VERLIA, f reI at es
to therapi esgg %F%ﬁé?chpggfg%%é } 81?% gglééﬁ%}";’the sor%ﬁ
i ncl udi ng botthedeomprises a@mﬁm to [Hheiprrsen %th@ama@ély(sﬁf@we mmﬁaa

Cogni tive (0] GOl r ment
(M), Age[ﬁ-ﬁ?om a);fg?fﬁﬁgr@?@rqlpﬁp%g??%ent ﬂi@ ? Age- éﬁeﬁg‘?ﬂgg@ﬂéggm tive
Decl i ne ( AREDjideds npghpdiof treating, ipp radnaingethe riskef pereselaresis bTpNmyRtingmd/qrp| e

Scl erosi,s, Bkl MaABrmSibh %&%&ﬁ@l@mﬂ‘l&&%ﬁlﬁ&ﬁké énuqorm?gﬁwmam bsm’

Hunt i ngton''s Di Sease, anmyotroplaic Iateral erosi s nof or

neuron di se¥eyEse FRETESsionVE PHisting kesigpssnd plagyes WWPMGMEQWF premss el

Degener ati ofjiq di §e%5?§§1ﬂ1¥1%n,%9feﬁﬁﬁé B&thodRhBAle3 ad.r@.lsiehﬁg 318Fefstn a
Syndronme (GBS), and Chroni'c | nfl ammat or nyel i nati ng Pol yneur opat hy
(Cl DP). Dentprepeatisaly piiRebiEe anngat ofg cﬁrapcwe{ of h"cmlé&[) PR PHRGRRR® %9 Hr one,
vascul ar degeihdyf sal BBROE bdlvatd drolAviE NaHieor H V dementi a,

Front ot enpor al denenti a Par ki nson' s Type (FTDP), Pick's Disease,

Ni emannPfck's Disease, traumatic brain injury (TB]), dernentia

pugi | i sti carhetd ©Hlk@helidedAGadITECADE, G RélnEihg BB ris FaASRSclerosis by
changing the composition of the plaques so as to reduce the risk of plague rupture and

|—\w

atherothrombotic events in a person suffering from or at risk of| said disease or condition,
wherein the method comprises 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.



15 The _present invention further relates to therapies for the
treatment of: Neuroinflammatny Di sorder(s)including but not limted
to Multiple Sclerosis (M5), Parkinson's disease, Miltiple System

At rophy ( M3&p2002asastecobasal Degeneration, Progressi ve BLDSEXNIGHSIH
Paresis, Cuillain-Barre Syndronme (GBS), chronic inflanmatory

denyel i nating pol yneuropathy (CIDP). Miultiple sclerosis (M) includes
Rel apse 20 . Remitting Miltiple Scl erdsll s (RRVB), Secondary
Progressive Miultiple Sclerosis (SPMS), and Prinmary Pr ogressi ve

Mul tiple Scjero The resent i nvention, f relates to
t her api es &% %”Féeétég%ﬁe EPPRT T AP 6@8‘%@&’5‘“@?%‘16@? T3t
not Jimi te@Ith alacamy eﬁemmm@m ¢ﬂcebm§¢1ﬂg oPEdrmaat®) drmphﬁdmuucauy

Al zhei nmer’ S AD) dro vascgl ar. denent.j

Par ki nson' s"ff fsg%éwﬁ 81 e ft thepsah it FALre d‘errentla
}M th Llewy bﬂﬁml eutit@E\acekptmB Rl Avanjdilidnngicanies f@usemetpeameﬁttdrophu c |
ateral scler , _{rot or.. neur o ses t ora
dermenti a’ Pa?IRﬁ’ﬁ'Laﬁﬁ £ 2565 OF pepdidipns 1y g‘&ﬂé@g’l @&6%@& sl
(PSP), Pick's Disease, N emann-Pick's Disease, corticobasal
degenerati o traumatic brain.injur 131), denent. I |st|ca
Crout 2f ol dJ SAt he e O PR PiaE SO DA PR PP
Schi zophr ena fhefapdiB4lly cHEREO Qﬁ&n&é&ﬁ?&ﬁﬁﬂ'ﬂn&lﬁmﬁﬁ:ﬁ&d AQD5& 4 phaAnajeufibadls
Cogni tive I npair, t ed .Menpr.y. | mpai r nent
(o) o) ' HEE e et ittt oS Bt Pt ekt SRR o

| mpai rerientpli‘dﬁndiaeﬁf&mny acdptiNE)adiutie, diinas endarrler)\fanise mrthd isatoratorr el at es

to therapies foi e rrent of Attentlon Deficit and Disruptive
Behavi or Dgr&’]H’ 0?’1?“5 %Ef limited to

In a further aspect the present invention provides a pharmaceutical formulation comprising
a therapentically effective amount of a compound of Formula (I), or a pharmaceutically

15 acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier, for nse in the treatment or prophylaxis of multiple sclerosis, cardio- and
cerebrovascular atherosclerotic disorders and petipheral artery disease and heart failure and
respiratory disorders, such as chronic obstrueﬁve pulmonary disease. In another aspect the
present invention provides a pharmaceutical formulation comprising a therapeutically

20  effective amount of a conapound of Formula (I), of & pharmaceutically acceptable salt
thereof, solvate or solvate of a salt thereof, in admixture with a pharmaceutically
acceptable adjuvant, dituent 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 witha

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

the risk of plaque Tupture and atherothrombotic events.



attention deficit disorder (ADD), attention deficit hyperactivity
di sorder (ADBD) and affective disorders. 10 The present invention
also relates to the treatnent of the diseases and conditions bel ow
whi ch may bgobipalRg W th the conpounds of the presenfpifivsidhRss
respiratory tract: obstructive di seases of the airways I ncluding:
asthma, including bronchial, allergic, intrinsic, extrinsic,

exer ci se-i nduced, drag-induced (1 ncl udi2zng aspirin 15 and
NSAI D-i nduced) and dust-induced asthma, both intermttent and
persistent and of all severities, and other causes of ai rway

hyper - r es pofsivvesers Swention fistheirelalss to hemissdoniin et ofyi sease (COPD) :

bronchi tis Néupéde-ﬂbﬁﬂvaméﬁ%@m&u@ﬁgbﬁw eRbid Al%hehkﬁ&f!;qjﬁberateS(AD),
enphysema; bronchi ect asi s; fibrosis; sarcoid far S:E{CHS

lung and r @m@a%@l‘og@ﬁ%eééﬁﬁcﬁ}%h@%ﬂtﬁ sy %@?ﬂﬁ"? %Panfnﬁﬁt
fibrosis, 'ﬂgé Hé!b&&eﬁ%ﬁ&?%ﬁﬁﬁneﬁat QUOET) Ve 21 i (R Ak Dedliné @GIERIDY i 2l

pneunoni as brosi s _conplicating anti pl as i C tp ];msp d chronic
i nfection, @%ﬁﬁéifﬁ@wﬂ}ﬁ?éﬂ\@@%%a Wé%@@&i Jolensiss AR OB BT Fungal
infections; %@32? aBinsbiiB, ﬁﬁ:ﬁﬂ?@i @Dlsads, QbiyotvpER Wtérklisclemeid

t hronmboti c ders the lung _vascul ature, %Wﬁg?gﬂ%ﬁ

hypert ensi m%mthrﬁ@w@sw@ﬁ%@ MAEP G ViR AR st ¢
cough assocj d@ﬁeﬁ{;}aﬁﬂn! Brofridstvd B{@-Eh ﬁhmétamﬁbsig &gﬁmiﬁJBMI@smdﬂofdeQﬂBS)oﬁndtdh e

ai rways, an atrogeni ¢ coug acute and chr initi.s,i udi ng
rhinitis m@h@@ﬁ'@#@‘gﬁmﬂéﬁﬁnm%? GRRFRIEATY f@ﬂ)%bi}z@ﬁ?ﬁaép hé‘ﬁﬁ ol

S eanJnal : al h&ligited dolDBA 4 éyﬁch:oﬂx@ | x;éﬁhu[& dérhentth, idbiSeniie il Sawy bastesfmf (r]I ); |
nasal polyposis: acute viral infectjo nmon, 0 an
i nfection defmepts, FEOHISTROBY jerasiHt T“@F‘m\ﬁr)fmg&lﬁﬁ? Egcz‘ﬁﬁseaieoybna Vi rus
(i ncludi ng BAPSDIRNE, W LRRYBrkb Fijurk QTBY), Adertia pttitistics Crdutafeld-Gesb
associated with or i ncI udi ng osteoarthritis/osteoarthrosis, both 30

primary and Disgase AYtPn 85°25¢%r  exanpl e, congenital hip dyspl asi a;
cervical and lunbar spondylitis, and | ow back and neck pain;

rheumat oi d thr| ti.s ease e
spondy| dfart wa%eﬁﬁ’ﬁ%eﬂfwﬁﬁfbﬁfﬁedﬁ%?ﬂ@%&eﬁﬁr@6 g@?’il‘ttolys psoriatic
arthritis, Né\ﬂrofnﬂ@ﬁ.ﬁlhﬁd@ pissdutshumibum et e Mulaﬂe%blerosm (MS),

a7t hopat hi cERRRER Rt YarRE sl PR DR (BB DR

Potts' di seggsgreasic RpraedeasPaysigGotiiein- Mnétsenmmb (@ﬁso,rvhmmc inflammatory

crystal -indyced n tISI cl

pyr ophosphag @Bﬁé‘??f’%eu&f ggﬂpg%ﬁﬁq gd%%ggﬁsﬁﬂtc%h%e elatped t endon,
bursa" and . wmmmwmklsm (&RiﬂSBémﬂdeMmﬁwséﬁuﬁmh Peergsi(§EMS),
secondary Sj ogren' s ndr Eﬁ;ﬂ rosis and limted

scl er oder ma®® ESSI ersﬁtér?@fgﬁélr%%%ﬁ us SSm xed connective tissue
di sease, and =differ entl at ed connective tissue disease; inflamuatory
nyopat hi es | idel s; polyraal gia
rheumati c; 1@% }Jeg n?ﬁv&;{u és}'?l&fl%% ;0 J%gor%%la%éﬁ%%ﬁloﬁ]f | ammat ory
arthritides @@W@Dmmécr(ﬂwhﬂlﬂabs&mtm&ddﬁ and i o associ ated
syndromes, angd [ Oe: rﬁﬁélhcﬁngfa’&\{%n }Qd'téélzﬁéﬁﬁér%rﬂlé‘eaéec(wm drOAs;

vascul i t F'des’ rRcl udi nt ce arteritis, Takayasy s arteritis,
Chur g- Strau ssscsgpndhnma, Ppﬁinyma EWEW @Dhaeienserheiats pAskipyomism, dementia

pol yarteri t'v?ithtj'?e DYASE Ul blEa RS RRLAT EHilid, Broybifphic 1EAALEOSE
hyper sensi ti Vi eactrons, cryo g ; ins, and para rot ei ns; | ow back

pai n: Fam I |(Amsmmrapmmmseﬁ HWE‘P@@W@M’%B@? kipsm's Lymg
Fani | i al g(gfﬁp)aﬁrgggys%s ﬁbﬂiﬁfé&@a&?@@?%& s 1915cigt; NDslGe s D] as,

tendonititi I es resent invention further re{ at es
to conmbi nat |aomcpw@alalpgegsramkwnab@mwr@%fdernemﬁﬂuaﬂlew {gputgield-

phar maceut | %J:Jb 1§e% ?I%Ipd@eggets thereof, or a pharnmaceuti cal
conposition “or ormJ on conpri si nc%a corrpound of Formula (1) is

b) Cognitive Deﬁc1t in Schlzophrema (

,_‘
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20 sequentiakly with therapy and/or an agent for the treatnent of any
one of cardio- and cerebrovascul ar atherosclerotic disorders and.

peri pher al artery di sease. The present invention includes conpounds
of Fornul a VP38 so sai d conpounds in their form ofCHEHYI00537
Suitabl e salts include those formed with organic or inorganic acids
or organic 25 or inorganic bases. Such_salts will normally be

phar maceutical |l y acceptabl e although sdalts of non-pharmaceutically
acceptabl e acids or bases may be of utility in the preparation and
purificati i estion. Thus, acid addition salts

i nclude i n%%\ﬂ%?&ﬁnﬁ%@%ﬁ%&%@ fom hydrochl oric acid. Base addition
sal ts i nO uBergeHEawsiaiad Npman ppaimeni ;s inter alia sodium or

pot assi um ggge&ga%gq;yggi%glg 07/000537 15 The conpounds of
Formula (1) “may exist in enantionheri ¢ forms. Therefore, all

enant i oner sf) Cagngiedmpeirmment Ne Bereantia (@@D)+ aut oners and mi xt ur es
thereof are included within the scope of the invention. The various

optical isoners may be_ isol atedby separation of a 5 racem c mxture
of the conpBsmersen spvarticadpthentelaisn i therapienfpribetecathant ofexanpl e,

fractional &&éﬁﬁ&:@bhﬁcﬁ%ﬁ @ﬁbruﬂﬁ% ﬁﬂa@or ﬁlsBﬁErgs?Hci‘ﬁﬁﬁlg buttngﬁzrﬁﬁ?eﬁ't@ us

optical isomers nm prepared directl ically active
starting meAtiErtios|dgficit dlSOT‘F?é (@Bﬂ)@é‘iﬂﬂﬁ@l @ﬁcqtbmwpt&’lmd}so’dﬁdw}rﬂnd

phar maceut i gbéo @osrRpt abl e salts 'axe useful 10 because they-possess
phar macol ogi cal activity as inhibitors of the enzynme IVIPO. For the
above: méhti oned therapeutic indications, the dosage adm ni stered

WilT, Of COpfeSRascit@iniintaliokdtResd TR URMCATR R YR hsest 18 coRAROelow
adm ni strati on and the treatnent desired. However, in general,

sati sf act or JRIFbeaY peiregied ‘%%ﬂ%ﬁcﬁ@aomﬁ%?f R IR IBGOITS are 15

adni ni st er edspiatody 5@Bﬁu@ﬁvetdneasﬁscﬂﬂﬂ%mvaﬁygml&ﬁdaﬁgehmmhuﬂﬁ? and 2000
ng per day. Forrmul a (I). and_pharnaceutic ..

Th ounds, of
accept abl e eRdhiEh Al PREHE SR FrOsiatred drieHeeedde 245ii% he
f orm of 1apFHn@QTSA€[DEin¢ﬁ@6d) AR @udt-in@itbd SPROBbth HRRS tef ﬁ@p&&istéd@enmmnound
or derivative adm xture with a pharmaceutically_ acce
adj uvant , zﬁvﬁ’tﬁeﬁé‘ﬂ‘i ‘g?r °é‘éfFSr?fé‘FwaY?1F§E’§f"m§WBi1YFé‘?sse%6&| ?E?P“Efﬁfémy
LBYrSBL'nS”o?“%w‘m’a’)’mm“"“"‘?Lméﬁwu“tm“@mpmmhﬁﬂé%‘i’ih?m*
t hereof ; inP S’Ef%ieﬁ{af}? éy%ﬂc[ﬁﬁmém P‘H%ﬁf%gaﬁn yf’é@é%ﬁ?‘i& 1°8%°%dj uvant ,
g Inlt lﬁre glt or ]ﬁ;@;éfsesﬂihwtﬁﬂ:muﬂnbsﬁngf aingﬁibro@ia,&&n&lﬁﬁcﬁyt aci,ryﬂmgel r;]:;: fbmﬁggé dlﬂwtih‘ﬁgd to,
“hhal at in e S RuRG e o Hpsi bt b P Biiek end 55
Convent i onasihrqﬂnmﬂdm:aemcmcbm,g tubercsiedieaidiagRrgilidis pridber dilngalinfodtionsyi t abl e
Pbnar maceut {Ectom oAb B be RS i BBl QIS Gingiong, o1
Churchi | | Liastiajse,cmy plle®sary Ejm@rtpiaannmanmmhwtyaﬂ’qhdmgtﬁemmemcﬂ’f erably
conprises | . 0 0ol
conmpound of&éénrl%ﬁﬁgl %S?@é%%qug;o%ﬁ 1§° (?Séeé e{ (gg{lzlgo Sog&' SF and

t her eof .25 iafrogenic cough; acute and chronic I'hJI.lItlS mcludmg rh1mt1s medicamentosa, and

vasomotor rhinitis; perennial and seagonal allergic rhinitis including rhinitis nexvosa (hay
fever); nasal polyposis; acute viral infection including the commmon cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus;
bone and joints: arthritides associated with or including osteoarthritis/osteoarthrosis, both
30 primaty and secondary to, for example, congenital hip dysplasia; cervical and Iumbar
spondylitis, and low back and neck pain; rhevmatoid arthritis and Still’s disease;
seronegative spondyloarthropathies including ankylosing spondylitis, psoriatic arthritis,



30 WD 2007/ 142576PCT/ SE20071000537 16 A conpound of Formula (I)_or a
pharmaceutically acceptable salt thereof may be admnistered in
associ ation with conpounds fromone or nore of the follow ng groups:
1) anti-i nfwanwatesy agents, for exanple a) NSAdSSE2@)700537
acetylsalicylic acid, |buprofen, naproxen, flurbiprofen, diclofenac,
5i ndonetacin); b) |leukotriene synthesis inhibitors (5-LO inhibitors
e.g. AZD4407, Zi | euton, |icofelone, C313610, (2113454; FLAP inhibitors
e.g. BAY-Y-1015, DG 031, MK591, M C886, A81834; LTA4 hycirol ase

inhibito e.q 8 938 746 : c) |.eul,coi xi.ene receptor
ot agont ot steadtye SRS ARt RIS honsarthrqpspa depli AR S EReS HRRES,

2 ti-h fated agh g andttene digdrd dseubegonldais ) ifielindigy k’Slisease and

()e. S.nrr{et oﬁml olt, aﬁpﬁﬁgﬁol : getmlroﬁ@dp)?eune&?lot ensi%rtti ns a]énzyme
o noblT or b Paslers sEBS: Btvte AR, biwdlinRiaEH SRS o GEIRARES o5, S

cal ci um chacuividm pyroghogrhste (epogitiviedisdagenand, caldivhd dpatite ralatddaér@dh, hiuzel, and

| odi pi ne): d) . tensin Ll . t i . q.isbesartan,
andosar 1 anvveerd RESRRER Betbets it Buiy AR 0BG Shelirmdass - "

exanpl e systemic sclerosis and limited scleroderma; systemic lupus erythematosus, mixed

connective tissue disease, and undifferentiated connective tissue disease; inflammatory
myopathies including dermatomyositits and polymyositis; polymalgia theumatica; juvenile
arthritis including idiopathic inflammatory arthritides of whatever joint distribution and

10 associated syndromes, and rheuratic fever and its systemic ic complications; vasculitides
inchuding 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 corbination therapies wherein a compound of
Formula (I} or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
or formulation comprising a compound of Formula (1) is administered concurrently or

20  sequentially with therapy and/or an dgent for the treatment of any one of cardio- and
cerebravascular 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 orinorganic 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
purification 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 potassjum.
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.



a) thronbin inhibitors (e. g xi mel agatran), heparines, factor Xa

I nhibitors; 20b) pI atel et aggregation inhibitors (e.g.clopi ckegrel
ticlopidine, prasugrel, AZ1D6140); 4) nodulators of |ipid netabolism
for exanpl evoadoziiseswl i n sensitizers such as PPAR agoni BET3SE2007/060537
(e.g.pioglitazone, rosiglitazone, Galida, nuraglitazaar, gefenrozil,
fenof | brate); b) HMG CoA reduct ase inhibitors,
statins(e.g.sinvastatin, pravastatin, latorvastatin, 25rosuvastati n,
fluvastatin); c¢) chol est er ol absorpt ion inhibitors (e.g.ezetimbe);
d) MAT inhibitors (e.g. AZD 7806); e) LX R agonists (e.qg.

GWM 683965A, T-0901317); O FXR receptor nodul ators; sophosphol | pase

i nhi bi t or S TH ko@dndeeRoRall @pent st hietassmen ProsTiarebesland

glnt ,r I_ E)ils d a?p%lgnnt}(t))gg%éa 1%&%@%{969? Iz(alcz%%ttels,\l/tg t%wfrg asrafaﬁ.];(%es %é%gﬂrg inchrded within
2007/ 14257 6RCHSEAIRAARRO&SE Thel variMed dptici isoherp trap be mtlatedby separation of a
s racemic mixture of the compounds using conventional techniques, for example, fractional
crystallisation, or HPLC. Alternatively, the various optical isomers may be prepared
directly using optically active starting materials.

The compounds of Formula (T) and their pharmaceutically acceptable salts are useful
10 because theypossess pharmacological activity as inhibitors of the enzyme MPO.

For the above-mentioned therapentic indications, the dosage administered will, of course,
vary with the compound employed, the mode of administration and the treatrment desired.
However, in general, satisfactory results are obtained when the compounds are

15 administered at a dosage of the solid form of betwees 1 mg and 2000 mg per day.

The compounds of Formula (I) and phatmaceutically 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 admixturé with a pharmaceutically acceptable adjuvant,

20 dilnent or carrier. Thus, another embodiment of the invention concerns a pharmaceutical
composition comprising a novel compound of Forrrula (1), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, dituent
or carrier. Adnﬁnistraﬁon 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
fornomlations are described in, for example, "Pharmaceuticals - The Science of Dosage
Form Designs”, M. E. Aulton, Churchill Livingstone, 1988. The pharmaceutical
composition preferably comprises less than 80% and more preferably less than 50% ofa
compound of Formula (I, or a pharmaceutically aceeptable salt thereof.

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

which comprises mixing the ngredients.
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According to the invention, we further provide a process for the
preparation of compounds of Fornula (1), or a pharmaceutically
acceptabl e salt, solvate, enantioner, diastereoner or racenate

t her eof wheVe2W7f 42576 defined as in Formula (1). $ ThrBERSEIMM7/080587
foll owi ng description of such processes it is to be understood that,
where appropriate, suitable protecti nglgroups will be added to, and
subsequently renoved from the various feactants and internmediates in
a Manner that will be readily understood by one skilled in the art of
093 oY R irbund AIEAN 01t REAGEINGAS oL B lEL AN U RaPhOL o1 N0
io groups as well as exanples of suitable” protecting grou are
descri bed, RERDEIEEAINassosigHonmitcarmpqupds fgmposer ineridiefoloviyedringsi s" |
T.W G een, 1Padd-MaadlhiSry M€ ¥ork Science, New York, (1999). It is
al so to be understood that a transformation of a group or substituent
i nto anot her gr@JdPAIPs &b aeatslssliesdic pyid,dhupntfer aprenenpflirisipriotn, dickoferae,
conduct ed on anyldjnﬁg@medi ate or final product on the synthetic path
toward the final product, in 15 which the possible type of

transfor mati on PXeykolricpeeyniesismbihitors§dyQ nbubitors egped 0T, Lilloptoof ot her

functionaliti esligRsdeedribyic B384, BF 3 t 5 I
conditions or rea entes g\%[g’%ﬁd i N tﬁ%%&%‘é?gr%ﬁgd@?@g}n e?gelht

i nconpati bi | it i ¥EE8GAHP1 hydrelasginhibitorsteen RCBRP3B HA5Y461d):0ut
appropriate tragshabnlhd et Rd: 4% | ' r,
will be readil 2;)#{82 rst ooggﬁ% 0 thggxig%gggEPII%gﬂﬁﬁe{aﬁ%@}bﬁﬁ%ﬁh’gﬁcd{a}tﬂgc

synt hesi ¥. Exa of 20 transformations are given below, and it is
to be underajﬁﬁdlygyaagnsiw%eﬁl@ggfgxp@?et ransformations are. not limted
only to the gen%rlcbgqrggu.f or substituents for which the

transf or mat i ons{FE ?fg G PeeprolRe lerddicetloMad descri ptions on ot her
sui tabl e t r ansfigyanpibieOns canatish sh@find MhibERIRIS 1V R Ain il

Transf ornati ons IA ﬁii de to Functi onal Gg%pgedarepa’r ati or’g" %.n’c.
Larock, 1/BC PuB¥tPB¥érs, Inc. (1989). References 25 and descriptions
of ot herissui t abf)eal@acihuerbbledkers (5 eipaal, difladeg i, aflapgani ¢
chem stry, forg&xang%ﬁeg. " Advanced Or_s%g(gi ¢, Chem stry", Nargh§4§)h ed.
McGraw Hil | Ngigipnsia fyepspior antagoniqts (eig dibesaripn, pandesgptatalgrusirrap,
(1994). Techni duestaf)pr purification of internediates and final
products ingl{ude fo X | e, .straight and reversed phase

chr onmat ogra&?gocﬁa%%ﬁnﬁﬂ&(r”%ﬁmp@fati ng plate, renystallisation,
distillation ara thrbmbilndahibigtsi (dg.&&leﬂ}i’gatﬁﬁ),ihdﬂaﬁh&lﬁfadmﬁxﬁ {nﬁﬁ,mﬁ%n, whi ch
will be yeadil 00d..by. skilled.in the art. The definitions
of substt uent 2 Ee PSR aRBRorF (f eiuiip el iorbhis proierme A Do
di f f er ent | y4) ditvbilates nilipid membdienpfer akmple” and "anbi ent tenperature”
shal | I\/Ean,. unla%ﬁuﬁ%ﬁ%&%&%%%@ﬁé&%%g 8.7g{p900 tSaane,l r%si’gl’itazone, Galida,

mouraglitazaar, gefemwozil, fenofibrate);

b) HMG-CoA reductase inhibitors, statins(e.g.simvastatin, pravastatin, atorvastatin,
25 rosuvasiatin, fluvastatin);

¢) cholesterol absorption inhibitors (e.g.ezetimibe);
d ) IBAT inhibitors (e.g. AZD-7806);
e) LXR agonists (e.g. GW-6839654, T-0901317);
) FXR receptor modulators;
30 £) phospholipase inhibitors;
5) anti-anginal agents, for example, nitrates and nitrites;

6) modulators of oxidative stress, for example, anti-oxidants (e.g. probucol, AGI 1067).
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ot herwi se specified, a tenperature between 16 and 25 C. The term
"refl ux" shall nmean, unless otherwi se stated, in reference to an

enpl oyed s 3LNg- @ tenperature at or sllghtly above the boilin
poi nt  of th"&gﬁgﬁg% Zol vent. It is -understood that mi cFolERAE QY be
used for the heating of reaction mxtures. The terns "fl ash

chr omat ography” or "flash col um chrolr}zt ography" shal |l nean.
preparative chromat ography on silica I ng an organi e solvent, or

m xtures thereof, as nobile phase. Preparation of end products 1.

A process fgLnhk D5y conpound of Fornula (1), wherein. R is
defined as J?nzFor'Prg’rg l (1) i's shown_in Schene 1: (hi) (hV) 1 b 00

| INT EN | /Accendingyg thseqvmn,lw@m@megmmw Fag ithe poparatiqm of compqupgs
(V) and (VI a(fl)a,rn%er 3 Haﬁﬁa%sﬂﬁeﬁiyaarc&aame sémeol%@a%aém@mlmer&,gﬁp&und

of Formul a I g defi'ned as in Formula (1).’ 15 Conpounds
of formula Ie@mlﬁtﬁ(thﬁlf‘)()fa’ﬂl@fe’éﬁ rredefieestanin B ¢Davai | abl e, or can be
prepared; fromeither comrercially available, or in the literature
descri bed conpounds (Quwerkerk et al. Eur. J. Org. Chem 2002, 14,
2356) . WO Tuoorhaw ﬂgf@h@mgﬁg@muqm@@g@mocesses 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 onc
skilled in the art of organic synthesis. Conventional procedures for using such protecting
10 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
15 \_?vhich the possible type of transformation is limited only by inherent incompatibility of
other 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. Examples of
20 . 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
25  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 coluron or rotating plate, recrystallisation, distillation and Hquid-liquid
30  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



19 a) Reaction of ethyl cyanoacetate (I'l) with a thiourea of fornula
-(111), wherein Rl is defined as in Formula (1). In the process, ethyl
cya: aoacetate (ElI) and an appropriate thiourea (111) are dissol ved or
suspended iwoassHidsepl e al cohol, such as ethanol, and sgEped¥@nidEes
such as sodium et hoxi de, is added. The tenperature is typically from
70 Cup to 5 reflux tenperature of the reaction mxture. b) Reaction
of a thiouracil of formula (1V), wherggn Rl is defined above with
sodiumnitrite in an acidic solution. In the process, the thiouracil
(I'V) is suspended in a solvent such as acetic acid (10 te--100% i n
aqueous  sobitetwisrspeafivd, hjetperatiredielvgens hdaGC. Twferayiteivg” el medd at a
suitable t r f bef ore
t he sodi um%'ﬁ%ggs O%E%Qd%%%é Pﬁn(rglé %;? elﬁﬁo{éd S%d& 851%‘0’? I\%Féﬂtﬂlléta??
Reduct i on @ﬁgmlyrabqwe@woeimomhd tlgfoated saliveat. [tV undessiepdthet iRproweved e ned

above. In I '

formul a (W%Q‘Eseaf@‘%%%fﬁ%ﬁr%%?&m aoffgttsw ta {le re%é#mingn%g‘gésth

such as ssodplumndhohiiegiaply” shalpsse preparhtjusichipantogianlly qogish ysing a0 a
suitable s t ammoni a sol ution or sodium
hydr oxi de ?a%‘ﬁﬂ}sﬁ)%ﬁ{’&%ﬁ}t{%%m%g?g %%L%ﬁg&g%et ween room tenperature
and 75 C for 30 mnutes to 24 hours. Alternatively the sodium

di t hi oni t e g£Qy irectly to The conditions used in-step b.
20 d) The rPg c %lﬁaoe?légﬁg%%m ne of formula (VI), wherein Rl is

defi ned abdvé Daoess fpprépsring eoquwoend of Semla @), waeraio B¢ idefiesd agiinFermula
trial kylor theesgk d&h%c?i:rl bed below. (i) In process (d), the
dlamne of or mu is treated with forrmic acid (98%, at a

sui tabl e t emper ature bet ween ambi ent tenperature and. Hhe refl ux
tenperature of th@ reaction mxtgre. The process is c i nued for a-
sui t abl e pdﬁlﬂﬁ\ti/m{ typi gakNy #8F. 25 betyeen 280t o B0 minutes.
After renoval the@ formc acid, treatnent V\nthasgil\t

base, for exanmple, with 10% aqueou§ sodi um hydr oxi &e s]c}ll ut , then
yi el ds the conpound of Forrmula (1). The treatnent wi t hRbase is
carried out for #kuitable tine al™A suitable tenperature, for
exanpl e for about 30 nminutes to 90 ninutes at a tenper@)ure between
anbi ent tenperature and the reflux tenperature of the reaction

m xture. 30 Alternatively the reaction can be perforrrel in a sol vent

S)-

such as water to which formc acid and sul phuric acid ijs, added. The
reaction is then heated under reflux overnight which afiter
neutralization gives the conpound of Fornula (1). WO

2007/ 142576PCT/ SE2007/ 000537 20 (i) In process (d), @he di am ne of
formula (V1) is treated with for acetate i'n a Bol VﬁPIP such as
(DMBO) di net hyl sul foxi dedat a q e tenperat ur efly or[ exanpl e 70

C, until the Maction |‘S—C'Grrple§£l\15 Ily<-f—e+1y\N

VD . W)
Scheme 1
Compounds of formula (IT), (I0), IV), (V) and (VD) are useful intermediates in the

preparation of compound of Formula (I) wherein R? is defined as in Formula (I).

15 Compounds of formula (II)-(VI) are either commercially available, or can be prepared
from either commercially available, or in the literature described compounds (Ouwerkerk
et al. Bur. J. Org. Chem. 2002, 14, 2356).



(iii) In process ((1), the diamine of formula (VI) is treated at a
surtabl e tenperature with an excess of an appropriate ortho ester
such as triethylorthofonnate and fripropylorthoformate, optionally in
t he presenc¥Oa¥07342876i t abl e, sol vent such as an al cohol PCTHiHR2§q7/000537
reaction is conplete. The tenperature is typically up to the refl ux
tenperature of the reaction m xture, ?ﬂereaction times are generally
from30 mnutes to overnight. ro O her thods for the conversion of
a diamne of fornmula (VI) into a conpound of Formula (1) are

descri bed | H)hﬂél@t:dn'éf @ﬂaﬁltdgﬁﬁa&&@e Mth?%é&@a%@f&m’ﬁﬂ% Fibrdil " dQer son

skilled in the art repari ng ‘a‘conpoun
Fonani a (1) defiggdassp Fogmuia (s Indbs praesss, a@yhoaa@memtﬁ@l)a@@epprmmm et

al. Chem P I [
(X) Schene 2 h%%(ﬁgsi?/dll%ggg%P%SEZOO?/%%C?%@M%&&}EWOUn
formul a (\V1a5koxide, gchps godiem eihpxidexis added The tebapkraiung leemeeﬂilsaﬁ@s 79 'hC whie

pr epar af ik on i CRFRRHRIS 1Qf redeQbMMRd 1) Wherein Rl is defined as in
Formul a (1)I Conpounds of frorrml a (V11)-(X) are either conmerci al I y

avai l abl e, or can be prepared fromeither comercially avail abl e,

in the |itepbpkitforntds WibRed & AHRAY
5- Am no- 4-i deazoI ecar boxam de (VI :'(‘ﬁ% wﬁeﬁ%hgéﬁ]?{gd%g%gl%foglﬁde of

formul a (VI Pityte ingmapidicfoljion. @%ﬁoﬁee theghipya easpep)ied iapgolyent
sui tabl e boa&ﬁxgiadeﬁlem@mtb ﬁ)e*yﬁﬁ%déms%m&aﬁ%@ﬁ}mcmﬁc Ra GQ4hg

d
acet oxybor ohydr,i de, sui t abl e sol vent such "as net hano {Eh t he
opt i onal ¥ ad&#Pedshe %‘Fta E@P%Pga%tﬁtm&%o gé?ﬁ&seﬁféﬂé)tta?%mé}“t%%fﬁfeﬁ@at i ng

up 10 10 t Osduliknigay Siskdieedif e Rdidadden@hvideor mul @ (DC). E) Reaction
of internediate of formula (BC), wherein Rl is 'defined as in Fornula

(I'), with an isothiocyanate such as benzoylisothi ocyanate or -
et hoxycar boaykedustoh bf @ﬁﬂ’r@ﬁ»%ﬂtpblﬁtd@f FRhiIR 0F), SH& B &S isHefMIALAREL RN
and net hanol _at roorTE(i ture gave in eII medi ate of
process, the reduciu n o & nitroso cornpound of formula (V) may be carried out with a
15 suitable reducing agent, such as sodivm dithionite or gaseous hydrogen (H; (gas)), ina
suitable solvent mixture such as water and ammonia solution or sodium hydroxide (ag. 1N)
at a temperature 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 (VY), wherein R! is defined above with 1) formic
acid, ii) formamidine acetate or with iii) trialkylorthoester is described below:
(i) In process (d), the diamine of formula (VI) is treated witﬁ 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
aqueous base, 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 at a
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.

10 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 (T).



15 formula (X). c¢) Reaction of internediate of formula (X), wherein
R1is defined as in Fornmula (1) with a base such as sodi um

hydr oxi de or ammonia (7N in nmethanol) at a tenperature anbient to 80
Cand the r ] erature of the solvent gave a co

formul a (I)‘?%be{%%%zgmél 20 is ;defined as in Formul a (W%Ogjrogols”

Met hods Al'l solvents used were anal ytical grade and comrercially
avai | abl e anhydrous sol vents were routdonely used for reactions.
Reactions were typically run under an inert atnosphere zs of nitrogen
or argon. 111 and 13C NWR spectra were recorded at 400 MHz for proton
and 100 MHz(ii br processydh ieStiasiindndforomlad VD ay treaied with dgrmanginoprgate in 2

Spectronete I 1 1 i « Or
2B uker AvEhEEtBES R B AL BRRP LA B i e SRR T )
i nverse f| owmtipthe beclimds compidie, Zypipelifoe By, or a Broker DPX400NL1VI R
spect r onet ef... ] ] Fj Aind ¢ . i i

Z- gr adi ent s{“ﬂ%ﬁp@%@g‘%\é\%‘} |caéloﬁﬁ%ﬁ.3§w{si(&? %&%ggﬁ% glst%g%g%ﬁvgh Were
r ecor deds at exte® of4n dppropyate prle aster axgasidghetghofosate andygipropdorthog? The

followi ng r ' ; ] [ f VB iHisS
250 (1), SrE s PRAkEplRhe o Bttt Mt (L) B UGl ol i
349. 15 ( 13C)ompite Thatempeingeds typidplly w06 the r¢ig Gypersinge eiiitimacgorympgre,
111), the mddl.a.l & | ess ot herw se

i(ndi )cat ed) . 595“1 'agsﬂﬂgg%ca?ér%%%%ﬁ%g%?@ég%ﬁb%m{\%?ers LCMB consi sti ng
of an Alliance 2795 (LC), Waters PDA 2996, and ELS detector (Sedex
75) and g ZH&%&Q&&.M&Q&&?@%& SRS RarSREH SRR 9T) intd R 8oRAAd of

i pectroneter was equi pped W an electrospray ion source" (E9). ..
operated i nmearw@swe%@Q%q Jiteraturesnd ilblee reariy knowaip thepespon Hitled fe
was 3 kV ang.gqne io voltage was 30 V. The nmass spectroneter was
scanned between ma 100-600 with a scan tine of 0.7s. The col um
tenperature was set to.40 C. The Di ode Array Detector was scanned

f rom 200- 409, ARCERS 1o PRSI HoRpAind bREorEkiS Igj,emml ¥\@étinadlisus Férehula0
or

40 C and the_ pressure was set to 1.9 bar. I LC separation a |linear
gr adi ent5waéd epl.Seemy PlrgagBull g, R- 1103) BEhaviR B ®@m acet at e
(NH40Ac) in 5% acetonitfil e(MeCN) and ending 15 at 1@% Bg( B: MeCN)
after four m n@es.gThe col um used ywas a X-Terra M5 &8, B0 x 50;
3.5 pm (Waters)\rupNat 1.0 nl/rai n.}%lkternatia/ely,H Ss §pegtra was
per f or med OBy | GCCWB /I G(2 6890, 597 I:i‘}/ISD) suppti ed by Hxent
Technol ogi es.” The Mumm used was®a VFE5 M5, ID O0.25 mayn x 30m 0. 25
pm 20 (Varian IHW¥.). A linear tenperature gradi ent was ﬁppl i ed
starting at 40 C (hold 1 min) and ending at 300 C (hold 1 rain), 25
Chrinute. The M equi pped w t | ion. source and % reactant
gas was net hane. The Ms was scanned between nth 50-500 and the scan
speed was set to 3.25.-scan/s. The M5 was equi pped with an El ion
source. The MS was

b
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Scheme 2
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scanned between ink 50-500 and the scan speed was set to 3.25 scan's.
The el ectron voltage was set to 70 eV. HPLC anal yses were perfornmed
on an Agilent HP1100 system consisting of GL379A M cro Vacuum
Degasser, OXQIRALBFTaty Punp, 01367A Wl |l plate aut o- SEEHIERHITABEFI6A
Thernostatted Col uim Conpartnent and 013153 Di ode May Detector. o
Colum: X-Terra M5, Waters, 3.0 x 100 ram 3.5 pm The colum
tenperature was set to 40 C and the f2dw rate to 1.0 mi/nin The Diode
Array Detector was scanned from 210- 300 fin, step and peak wi dt h

e S5t b s Pod AT SE R il hBSHR b0 ot 100

%A (A 10 gfé}#hxﬁ&klﬂaﬂmomaoﬁd%ﬂ%ﬁhﬁla @yrathezein R ¢ dEinddE % Btz (IMECN) I i nd
6 mn. al ysi S rf.qQrmed, on a GC 6890 973N su ie
oy A0 1 onr Gomanaadk Bt s (B0 e St o 6 R e P Rh D o

X 30m 0. 2Fropieithbadohditrdialy. ayailable] driehe liteenpedadibces cgﬁ@dncent was
applied starting at 40 C (hold 1 min) and eliding at 300 C (hold I
mn), 25 C/ mnute The M5 was equipped with a Cl ion source and the

reactant gag Rmommo-ﬁimﬁddﬁemx&ﬁﬂaﬁﬁﬁ et anpproprizie HBhHROLand

070, ov.  TOUMIAL MATAHEL AL SO PO e e AN o ProBRBR oA 1

Synt hesi ze rsoﬁumgymohmdhydmde Orcodivem aceimybtyfowdndm; éi ngpitetdantalvenicush as

|rrad|at|on rocedure fter a |on
consi st ed OIF %M%P%?na{ %dem(éng%%\%%c %t R A TRV }é?la%ng
et hyl aaget anoeosmgavng:e\mteﬂmedatemffdrmhllam@d by dryi ng of the organi c
phase over Magnhesi um sul'phate (MgS™) or Sodi um sul phate (Na2SO4)
filtration and concentration of the sqlution |n vacuo Thin | ayer

chr omat ogr &) Ryactith 6) inteersedirte ¢ifommaith (6%), Whereik RTis@efihedtas i Foginils @ wiidl 60

20 F254) ang

pref ormed on %%ﬁ%g@%( %{;%g%p%%y%{#ﬁf E’ﬂg&ﬁr’c&ﬁ&%@%&ﬂ]ﬁl%&@@ﬁ 2

nor mal - phassalvﬁmtascbh ag Sichlorunetifgp inglahetippphabropm tersmatrﬂre gavrelwgmedlate of
chromat q aﬁ %e m xt ures of chl orof or ml net hanol ,

di cbl ororret ane t hanol and heptane/ethyl acetate. 25 Preparative
chr omat ogr aphy was run on a Waters autopurificationli PLC with a di ode
array detec ],Mzﬁ)r

gradi ents V\%)t eacl&é mggagéiﬁm%@&a(@ % “&I%%I@ag?%ﬁ%%;esgng@na fl owm}%t e
of 20 ral / nbase sush asssodingm hydfoyide gresrhenia @) inmathored) al 8 éegnperaureambient 1018
19 x 100 mmq & &m%mmemﬁa@e%ﬁﬁe w&ehlt 26645 0fbiduhd &7 fGrmtM @RI

acetate in 5% acetoni.tril Water, run.fromO0%to
20  is defined asmFon:mJJa (I)

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

25 of pitrogen or argon. -

H and '*C NMR specira were recorded at 400 MHz for proton and 100 MKz for carbon-
13 either on a Varian Unity+ 400 NMR. Spectrometer equipped with a 5mm 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 specirometer
equipped with a 4-nucleus probe head equipped with Z-gradients. Unless specifically noted
in the examples, specira were recorded at 400 MHz for proton and 100 MHz for carbon-13.



30 35-50% acetortitrile, in 15 mn. Flowrate: 15 nil/mn-

Al ternativeFy, purification was achieved on. a sem preparative

Shi madzu LG-8A 11i3LC with a Shimdzu SPD- 10A WO

2007/ 14257 6PCESEZOB// 000537 24 UWi s. - det ect or equi ppedi/suzoti/oenss7
Waters Symmetry(r) colum (C18, 5 pm 100 ramx 19 mm). Nar r ow
gradients with MeCN 0. 1% trifluoroacetic acid in MI1iQ Water were
used at a 5 flowrate of 10 mImn Thé2foll owi ng abbrevi ations have
been used: aq.agqueous; m CPBA3-6hl or oper oxybenzoi ¢ aci d;

10equi v. equi val ent; DEADdi et hyl azodi car boxy| at

DVEN, N- di né%lﬁ%ﬂp‘a{ngﬁ%f?rswcaéfgn Eﬁi“?@iﬁ%?%‘ﬁ‘ierlﬁlﬁ PﬁBMS%é&é&(‘#@aﬁaci d;

i s NaCNBI | 3s9d8m ty af@oiRy dDL0P 5 382 LBP48 9. Lo O fattadesd; 2.04 ('H),
206.5 (*C); and CDCl3 & 7.26 (*H), the middle line of CDCl; & 77.16 (*C) (unless

otherwise indicated).

Mass spectra were recorded on a2 Waters LCMS consisting of an Alliance 2795 (LC),
‘Waters PDA 2996, and ELS detector (Sedex 75) and a ZMD single quadrupole mass
spectrometer. The mass spectrometer was equipped with an electrospray ion source (ES)
operated in a positive or negative ion mode, The capillary voltage was 3 KV and cone

10 voltége was 30 V. The mass spectrometer was scanned between m/z 100-600 with a scan
time of 0.7s. The column temperature was set to 40 °C. The Diode Amray Detector' was
scanned from, 200-400 nm, The temperature of the ELS detector was adjusted fo 40 °C and
the pressure was set to 1.9 bar. For LC separation a linear gradient was applied starting at
100% A (A: 10 mM ammonium acetate (NEOAC) in 5% acetonitrileMeCN)) and ending

15 at 100% B (B: MeCN) after four minutes. The column used was a X-Terra MS C8, 3.0 x
50;3.5 pm (Waters) run at 1.0 mL/min. '

Alternatively, mass spectra was performed on a GC-MS (GC 6890, 573N MSD) supplied
by Agilent Technologies. The column used was a VF-5 MS, ID 0.25 mm x 30m, 0.25 um
20 (VarianInc). A lincar temperature gradient was applied ‘sta:tting at 40 °C (hold 1 mm) and
ending at 300 °C (hold 1 min), 25 °C/minute. The MS was equipped with a CI fon 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 to 3.25 scan/s. The electron

25 voltage was set to 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 10 2 nm and 0.05 min, respectively. A linear



r.t.roomtenperature; 0.11.over night; THFtetrahydr of uran; 20

Boc20Di -tert-butyl clicarbonate; MeO1- 1net hanol ; EtOHethanoI

Et OAcehyl acetate; TFAtrifluoroacetic acid; 25

Dl PEA. N, N- Divogopnasy et hyl am ne; CH2012net hyl ene chl or PGE$E2007/000537
CHC13chl orof orm TEMPQZ, 2, 6, 6-t et ranet hyl - 1- pi peri di nyl oxy;

El Clacetic acid WD 2007/142576PCT/ SE2007/ 000537 25 Starting
materials used were either avail abl e fZ33om commerci al sources or
prepared according to |iterat ure procedures and had experinental data

I n accordance with those reported.
gradientwas applied, starting at 100 % A (A: 10 mM NH40Ac in 5 % MeCN) and ending

at 100% B (B: MeCN), in 6 min.

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

5  Technologies. The column used was a VF-5 MS, ID 0.25 mm % 30m, 0.25 pm (Varian
Inc.). A lingar temperatire 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 eleciron voltage was set to 70 &V,

10 '
Microwave heating was performed in an Imitiator 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 (MgSOy) or Sodium sulphate (NazSOy) filtration and
concentration of the solution in vacuo.

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

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

25  Preparative chromato graphy was Tun on a Waters autopurification HPLC with a diode
array detector. Column: XTerra MS C8, 19 x 300 mm, 10 pm. Narrow gradients with
MeCN/(95:5 0.1M NH;OAc:MeCN) were used at a flow rate of 20 rol/min. Altematively,
another column was used; Atlantis C18 19 x 100 mm, 5 um 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 Shimadzu LC-8A HPLC with a Shimadzu SPD-10A



s EXAMPLES The invention is.illustrated, but in no way limted, by
the follow ng exapgpl es: Exanple 1

3-(2- Et hoxy- 2- net hyl propyl ) - 2-t hi oxant hi ne (a)

2- Brono- 1, lwdizetzhesy- 2- mi t hyl propane i o The product wascss@bihesiszed
according to a nodified procedure described in US 3,652,579. Brom ne
water (2.95 m,, 51.6 ranol) was added drop by drop to

i sobut yral dehyde (4:82 g, 66.8 nmmol) i% EtCH (22 nlL) and the
resulting mxture was stirred at tt for 40 m nutes. Mdre brom ne
water (0.3 nL, 5.86 nmml|) was added. The reaction mxture was is
neutral i zedUH‘yiSr%ctaﬂ%ﬂutpP%WEh Weafess Yy B sakme (C18, § ngy 100 518 ) .
The remai nipgycal ci um carbonate was filtered off and the filtrate was
poured onto ice-water m.xture. The aqueous phase was extracted with
CH2C12, dried Na2SO4, filtered and concentrated. After vacuum

distiliati ONaﬁJwgaméﬂt@wﬂ!mgmo m&fﬂ%&!eﬁ@ﬂldlﬂl\ﬁﬂz W&QI\J«Q@ GQed)éiﬁ) d.

| HNMR. (400 _ MHz, de) 8 ppm4 43 (s,
1.64 (s,56.§g% ragepf 1 531/(’%‘3- 6 H. (b) 2- Ethory 2- rrethyl propanal The
product was synt hesized accor d| ng to a procedure described in US

3,652, 579. 1, 1-dj et hoxy net hyl propane (5.63 g, 25 nr aol )
obt ai ned fr“éh%ﬁ%mab&ara@aor?@a‘éﬁbﬁnw d'drop to potassiumbitartrate
(2.35 g, 12§ nraol) in @@jebg@u ng dei oni zed water (22.5 nmL) over 50
m nutes. The qr:r%sultlng m_xture was | eft to reflux for 1 h 10 m nutes.
The sol vent 2fd4pr oduct OHRPEEFY1eaEP A% S ammoni um sul phate (total ly
8.5 g) was afiged to the aqﬁm sol vent m xture. The m xture was
stirred for ile. The t re separated and the upper
phase was dpg‘f’ﬁnl ed fromdt"\gﬁ%%? ﬁ?"\t’,\i’f ¥%4e yielding 55% (1.60 g) of 30
the title ppaguct M5 (O N NidimdifiyiforMndile; - WO

2007/ 142576 SE2007/ 000537 C,

4-1(2-Et hoxggg%t hylpro%%ﬂ]m%%’g% %ﬁ"l—l m dazole- 5- car boxani de

HOAc acetic acid;
15  NaCNBH; sodium cyanoborohydride;
NaySO4 sodium sulphate;
1.t room temperature;
0.1, over night;
THF tetrahydrofuran;
20 BocyO Di-tert-butyl dicarbonate;
MeOH ' methanol;
EtOH ethanol;
EtOAc ehylacetate;
TFA. trifluoroacetic acid;
25  DIPEA. N,N-Diisopropylethylamine;
CH;Cly methylene chloride;
CHCl, chloroform;
TEMPO 2,2,6,6-tetramethyl-1-piperidinyloxy;

HCl acetic acid



-

NaCNB113 (0.077 g, 1.23 mmol) was added to _
5-am no-4-i m daw ecarboxam de hydrochl oride (0200 g, 1.23 ranol) and
acetic acid (141 lit, 2.46 mmol) in nmethanol (1.5 nl).

2- Et hoxy- 2+ panal (0.286 g, 2.46 ranol) obtai | e
1(b) was Sgﬁé@d&%rggp by drop. After 1.5 h nore nP&@ﬂg&mu%?f‘p
2- Et hoxy- 2- net hyl propanal (0.300g, 2.58 mmol) was added fol |l owed by
nore 2-Et hoxy- 2-net hyl propanal .after %5 h (0.424 ng, 3,65 nmmol). The
reaction mxture was stirred at r.t. -73 ii after which it was
concentrated and purified by flash silica gel chromatography

(_CHlCé32 gfbggsiéﬁngﬁﬁasﬁa(%%ﬁ w&r@sﬂ&eggy?ﬁl?ﬁ ﬁd;l:h E@Tgeteg?uﬂdesaﬁ pRpaced | in 90%
yi e : 0).. ] raiz +1) . \

3- (2- Et hox W%’I%FE% Tﬂh%ﬁ‘ﬁﬁﬁ%gdzgﬁswﬁ%@ﬁmf%ﬂ@ntaﬁa%& §eeardaRgyFith those

i soti docyaq.a%&teé_o. 171 g, 1.30 nraol) was added to a stirred solution
of 4- [(2-Ethoxy-2-nethyl propyl)am no]-1H i m dazol e-5-car boxam de
(0.246 g, 1.09 mmol ), which had been obtained from Exanple 1(c), in
CH2C12 (4. lspdyepEsr.t. for 0.5 h, then the 15 reaction was |eft
unstirred at 4 Cfor, 16 h. The.reaction m xture was heated to r.t.

for 1 h and‘hefeveainmigiiostipied. By inpray diguted, by thedallqriee RETPH ssol ved i n
2% sodi um hydroxide (aq.) (27 nmL) and the reaction was heated at 50 C
for 5.5 h. The pH was .adjusted to neutral with.conc. HClL and 1M HC1.
The preci piFsmPlhs %&aﬁé‘E’EYé%f YilHrPPﬂ%i?‘ﬂB?ﬁan ed with water and
purified byfbasdmest idemoged-rehphrmptegr aphy (CHC13/ MOH, 20:1), to

DBo- ) 15 piAnprsep s fopordins o pmgaiticd pripirg bt s ) S
(br s, 21])3682,%4 (q, 2 H, 1.21 (s, 611), 1.02 (t, 31)). M (ES])
raiz 267 1)... Exa ; . : .
5. B o ponbrohiie ot ho gt S mppl s e o tpsobuiyraldebyde (452
2- Br ono- 2- ngd.$ivinol) id B0 pb) wpd thpseadting mixture was stirred at r.t. for 40 minutes.
2- Bronp- 2- hyl -1, 1-dj opa wa repared according to a
odi {100 ot promte PR e RS S3e TREFISRARRERES 12,0,
0.10 noly} amirdlizpd bphaaddifchdf rdl}ivmensdomtedB. ¢, 2558 amol) cCBleaethdminddr oni ne
4.4 nL, 0.086 nol s _adde - by j ] g
s 130 cont FloRCpondRr S RS AR B AR R B inededler il 1)
fl‘ ﬁr 30 n}n_ adfadis iphase eas tmetedwitiBCH;Clf) dG8IN=z80,) filiesd maegbe?mtqdﬁtiro _rll_rs]
e resulting m xt . i 0 raLuyre for ) e
Tt ur o was PR Sl To B ik bl R R e} OGS
YH NMR (400 MHz, DMSO-dg) 8 ppm 4.43 (s, 1 H), 3.80-3.73 (m, 2 H), 1.64 (s, 6 H),
20 1,15 (t, 6 H). ’

(b) 2-Ethoxy-2-methylpropanal

The product was synthesized according to a procedure described in US 3,652,579.
2-Bromo-1,1-diethoxy-2-methylpropane (5.63 g, 25 mmol) obtained from la was added

25+ drop by drop to potassium bitarfrate (2.35 g, 12.5 mmol) in refluxing deionized water (22.5
ml) over 50 minutes. The resulting mixture was left o reflux for 1 h 10 minutes. The
solvent and product was distilled off. ammonium sulphate (totally 8.5 g) was added 1o 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 (N+1).



27 dlethyl ether. Water (15 nL) was then added. The organic phase was
separated, dried over sodium sul phate and concentrated in vacua at
anbi ent tenperature. This crude product (13.5 g, 53 %9 was used in

the next stwpawirzadewt fiuther purification. 1 18cPM280706068C1 3)
5 ppm4.40 (s, 1 H, 3.73-3.79 (n, 211), 3.51-3.57 (m 211), 1.73 (s,
611), 51.60-1.66 (m 411), 0,93-0.97 (m 61li). (b)

2- Met hy1l- 2- propox- vpropanal 2-iviethyRé2-propoxypropanal was prepared
according to a Mdified nmethod described in patent US 3,652,579. A
slurry conS|st|no of 2- bronn 2 met hyl - 1 1 dlpropoxypropane to

obt ai ned f faarh/Ecired netRyIpnogylismine] o Hojpidagale-$-carbaxagids um hydr ogen

tartrate (4u8ngam @)@ﬁ% i@é imxlo[) vvx@h&‘dedéc?ﬁaﬁ&b-4%ﬁia£&&mexﬁdd efl ux

for? It Adistilration set-up was nounted and the liquid that W

distilled betvelonds (L0 &l abBmobing seebacii! Bhsfeittitempihingetipadl (. 3
separ at ed. pez -BRbLA-Nedi RSt 8o (00RY CD%tlz &émﬂmg »obt@ﬁe%oﬁ&@%arhﬁﬁ@ﬂ(b%ﬁshom

further purification. NI'VI R ( é 111%
3.31-3.34 @dﬁedM)b,v d{%&ﬁir 16ﬁh{ﬂﬁse 22@@%? %mggylpr@lg 4§00 358 g 96
(n, 311). GA)adted anowea %an%‘l@tﬁt@@@:ﬁét@ﬂﬂ:@?ﬁﬂ%@r 0.41 (0.424 mg, 3.65

H-| m dazol e- 5- car boxam he reaction m X
2- et hy| - 2 1Ra) 3RS/ I6Re519R KIS BFTedakr-to bl afise which 8 WeErnseRtated eas) |

(1.0 g, 8. 3oy sl Fchtdﬂa@%@h tIgxROEEE0:-0.15 t@zivéth i@l ) ,
sodi um 20 ?%noborrhydrl d%e 46 and a\ée?l cglgm d (0.45

nL, 7.9 nmsPyreuRd 2opndil %PO%E%Wg’ﬁlﬁbéﬂ%@ﬁpPgﬂ 21 ®4fd)- ent tenperat ure

for 1 hy, The solvent was rempved in vacuo. Water (20 nmL) and et hyl
acetate (20 n.) were add d. Tr)e gQrganji ¢ phase was separated and the
sol vent waddaldofibarrneiyinrapyintiioalaine on by | SCO f1 ash

( Et OAc: Heptemy ca@soa gl ieoMio@htitd @ 7111 3m&@%ﬁtdemb a@aivel Qlufidn ¢f 4 20

o e TR (SR PR A bk B, 7,
211), 1.22 v(tﬁch d béan BtaBfed (om B3:hinp13=£7c),5n BE)CL, (1SIARLY dESt. Yori0di 17 thzd e ( d)
3-(2-Pr Opoxrgacnon wasqgf;tl' Emglprvcil' at 42’ er 1%al}£e reac%on mixture was heated for.t. for1 b

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 neuiral

with conc. HCl and 1M HCL The pre'cipitate- was collected by filtration, washed with water

and purified by flash silica gel chromatography (CHClL/MeOH; 20:1), to gi\-re the title

20 compound in 47% yield (96 mg). ‘ '
TH NMR. (400 MHz, DMSO-ds) 8 ppm 13.76 (brs, 1 H), 12.42 (s, 1 H), 8.13 (s, 1 1), 4.69
(br s, 2 H), 3.54 (g, 2 H), 1.21 (s, 6 H), 1.02 (&, 3 ). MS (EST) m/z 267 (M-1).

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

25 (a! 2-Bromo-2-methyi-1, I-dipropoxypropane
2-Bromo-2-methyl-1,1-dipropoxypropane was prepared according to a modified method
described 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) was added in portions. The resulting mixture was stirred at
ambient temperature for 1 h. The mixture was filtered and the solids were washed with



30 4-[(2-Met hyl - 2- propoxypropyl ) am no] - 1H i m dazol e-5- car boxam de
obt ai ned from Exanple 2(c)-was dissolved (0.19 g, 0.78 nmol) in 7 nL
of dichl oronet hare. The obtai ned solution Was stirred at anbi ent

t enper at ur eWOBMRZEHTS | sot hi ocyanate (0.50 g, 3.1 WD PCT/SE2007/000537
2007/ 142576PCT/ SE2007/ 000337 28 mml ) was added in portions during 6
h. The reaction m xture was stirred ov ni ght and the sol vent was
then renoved in vacuo. Amonia in nmethdnol (7 nL of 7 M solution) was
added ‘and t he obtai ned sol ution was heated at 50 C for 3 h and then

at 80 C for aBmby dadr. Wﬁér?%iﬁwﬁét@&lﬁddéﬁh?hecﬁﬁn%%h%yﬁgE Qrafzh 14 Gvefas

concentrated and the crude product was puri reverse phase

BELO. The psqslamﬁtvlnhatg aghroareREeted i vagogg lesen#ge)npy:la@red ThisFgpgRproduct

( DMBO- ¢16) g %ﬂ%ﬁ@s&s&@ﬁtﬂ:@ﬁexﬁst ih)outf&%; ;ﬁnﬂﬂe%ﬁ 111) 8.12 (s,

111), 4.69 (br (in, 211),
130" N'va ( 1%5@?@7‘54 é8=li@23 @-3 mn,g 185, zmyamﬂpss

(4+1) 1.21 igglﬁéé&lgﬂg(ﬁﬁgﬁgg( 3 ki, 140.7, 111.0, 75.9, 62. 7 3=7.5
53.5, 11z); 25.4 Exanple 3

3- (2- Met hoxy- 2- net hyl propyl ) - 2- t hi oxant hi ne
(b) 2-Methyl-2-propoxypropanal

2-Methyl-2-propoxypropanal was prepared according to a modified method described in
patent US 3,652,579. A slurry consisting of 2-bromo-2-methyl-1,1-dipropoxypropane

10 obtained from Example 2(2) (6.5 g, 0.026 mol), potassium hydrogen tartrate (4.8 g, 0.026
mol) in. water (75 mL) was heated at reflux for 7 h. A distillation set-up was mounted and
the liquid that was distilled between 82-90 °C was collected. The organic phase was
separated. The obiained crude product (1.9 g, 56 %) was used without further purification.
'H NMR (CDCls) § ppm 9.58 (s, 1H), 3.31-3.34 (m, 2H), 1.54-1.64 (m, 2H), 1.26 (s, 6H),

15 0.92-0.96 (m, 3H).

(c) 4- (2—Metkvl-i’-nroDoxvpropvl)amfnoT—IH—z'mz'dazole~5-carboxamide
The reaction mixture of 2—methy1-2-propoxyp-ropa.nal, 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 mmol) in 10 mL of

methanol was stirred at ambient temperature for 1 h. The solvent was removed in vacuo.
Water (20 L) 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 tifle compound.
25 "HNMR (CDCl3) § ppm 6.98 (s, 1H), 6.39 (br 5, 1H), 3.40 (t, 2H, J=6.7 Hz),3.14 (4, 24,
=4.3 Hz), 1.56-1.65 (m, 2H), 1.22 (s, 6H), 0.95 (t, 3H, J=7.5 Hz); MS (ESI) n/z 241
vi+1).

(d)} 3-(2-Propoxy-2-methyipropyl)-2-thioxanthine

3  4-[(2-Methyl-2-propoxypropyl)amino]-1H-imidazole-5-carboxamide obtained from
Example 2(c) was dissolved (0.19 g, 0.78 mmol) in 7 mL of dichloromethane. The
obtained solution was stixred at ambient temperature. Benzoyl isothiocyanate (0.50 g, 3.1



(a) .2- Met hoxv- 2- nedryl propanal The product was synthesized accordlng
to a procedure described in US 3,652,579. is (b)

44( 2- Met hoxv- 2- net hyl pr opynam no7- 1FL|n1cIazoIe 5- car boxam de

5- Ami no- 4- i wodezak®mgar boxan de hydrochl oride (0.162 g, pdwék20ua0ds37 and
2- met hoxy-2- net hyl propanal , which was obtained from Exanpl e 3(a)
(0.204 g, 2.0 mol ) were mxed in nmethanol (3 ralL) at r.t. Acetic
acid (141 uL, 2.46 mmol) nlL) was then28dded and the m xture was
allowed to stir for 30 min followed by addition of NaCNB113 (0 063 g,

1.0 20 mmol ). After 3 h, additional .2-nmethoxy-2-nethyl pro ag% 0. 060
g, 0.59 nmuhyoliyaas addeenportipis dugng$ b-Jhe FRectionMuxteas ﬁWﬂfl@a raightand f of

17 h and “@ﬁeéoﬂ%ﬁiv&@ﬁféﬁ%ni&&@ﬂ v’awé Mb&hﬁﬁn&yanﬁi (&%&L &wlmmutgﬁy was
chromat ogr aphy ( CHC13: Me01- R was o tal ned as
an oil in 'PQ@WF@TLG Obfemi@'a@h@)mw&@e@'ﬁé?‘)m péPrz3 ]:2@%1 ﬂ%%’lﬂ‘i%o Cfgrikjpa
3-(2-Metho esénéfﬁésﬂyfﬂarceﬁyd r)eao%oﬁ Bﬁ:@ﬁ&@%&%ﬁ@m&&&lm%@u was

i sot hi ocya ate (0.14 nrano wa a stlrSed sol ution

of "4 [ (2 kel couerre g Sy AR Lve ot 07 ot BB 238 B e
(0.155 g, G Mmi\a)so M&gﬂhm% ﬁ&t}@wqﬁ)fm@%&aml £153600), 4.60

C112C12 (2.5 nL he_sol vent was _evapor at.ed and t he
resi due Wa§,m%4aﬁs%ﬁv@@rzzmefoléam LEe DR B Pl éd%()Naoro
sol ution (1€ @mma%gmqu 501 5¢:5f pp.93140.7, Theo, nblgvmsz 8815, 25 MeTh 3, 0
neut r al W|th 2 M Cl e resulted pr eci pltates wer e col | ect ed by
filtration ¥O¢bMESD HpLC purification_ The title conpound was
obt ai ne¢, as a white SO|Id in 32%vyi eId (60 ng) WO

2007/ 142576PCT/ SE20071000537 29 1 l\sR 400 VHz, DMSO-d5) 8 ppm
12.41 (s, Hespmpled 13-@Methopti-mefy °Rl§ 2-piggapthiag 51 (g 3 H) 1. 20
(s, 6 H. N $BEIb heidbbrpblel) . Exanpl e 4

3-(2-isopr xyet hyl ) - 2-thji oxant

4 112+ 1 oopr BRGNS STRREH SEHFHF (0 A261 B0 (PSR TSR 5275 |
Trichlorocyanuric acid (1.23 g, 5.29 carnal) was added to a solution
of 2- isoprgpo 0 4 ang raL). The

react i of miSR¢ & giaoxy B ERAPE * 0.09 mmal ) was
careful l'y asiﬁaﬂm-mmwblecq@mammydﬂdmnﬂe mmg, mmyand 2ehethbxy-2+ .

L0120, MR AR S b GG A U oD SR R B
obt ai ned al deletdeacl$dinil) atan. Avetc adtti@dl o1 2at63tmael) mil) msthanraédecdfand the
4-am no- 1H1 m dazol oo 5 CATROXMY 48 filtowed by addition of NaCNBH; (0.063 g, 1.0
20 mmol). After 3 b, additional 2-methoxy-2-methylpropanal (0.060 g, 0.59 mmol) was
added. The reaction mixture was stirred at r.t. for 17 h and was then concentrated and
puzified by flash silica gel chromatography (CHCl3:MeOH=5:1). The title compound was

obtained as an oil in 73% yield (0.155 g). MS (BSD) 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-5-carboxamide (0.155 g, 0.73 mmol),
which was obtained Eom Example 3(b), in CH>Cl; (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 neutval 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).



hydr ochl ori de (0’. 78 g, 4.80 ranol), which Was obtai ned from Exanpl e
3(b), a 0 Cin MeOH (5 nL). The.m xture was stirred for 20 m nutes,
then NaCNEH4 (0.30 g, 4.80 mmol) was added. After stirring at r.t for

5 lithe nixyghgmesconcentrated and purified by 15 flashspaourmeess7
chr omat ogr aphy (CH2C12/ net hanol gradient; 0 to 5% nethanol), to yield

the title conpound (0.39 g, 38% as an 0|I 11-1 NVR (DMSO-d6) S ppra
758 -7.45 (1 H m, 6.84 - 6.66 (211p9m), 6.23 (1 H, br s), 3.59 -
3.49(1 H. mM, 3.49 - 3.43 (2 H m, 3.35- 3.28 (2 H m,
1.10-1.06(6 H, in); M5 (BSI) mz 213 (M+1l). 20 (b)

3-(2-isopr mmtmm DiMS6kds) 3 ppR 1247 (s BH), Salivs)rldD)6+6Diar2 1), 8-20(re
4-[(2-1isop 0 oIe 5- car boxani de, whi ch was
obt ai ned f?m g&‘?ﬁ?’%ﬁ E{E@gi’)d&?ﬁ% 74 nmol ) was di ssolved in
CH2C12 (5 nmL). Et oxycar bonyl i sot h| ocyanate (0.27 g, 2.09 mml) was
added and %t ure tire t for 30 mnutes. The

m xture \/vatsﬁbékfl(’jI ent F’a@ésgpm o\x/’gaﬂ%e?% %%héoxgné]%n& ved in 2M sodi um

hydr oxi de Al ®; 2 b Oty J AR -f-cd miidgr owave at 120 C for
10 m nutes Hof t tral pHwth 2M
HC1 and théf“ﬁﬁ@&? VP ﬂcﬁﬁﬁ%ﬁﬁ ‘Hi“xﬁa’ﬁ%yﬁc’ lﬁlg%‘p‘gr?d washed wi t h
wat er . ' Pi niifopsgotygthpuod (0xi0a, #36 mBRIDGR Cﬁbﬁla[&mh)gﬂmac{tmn hexcigempoUNd
0.14 q, o hr
g) 12944( f‘@ (fﬁhgg%?fwwé’;a &3 by ‘(’Ml’%’fﬁl gggdlﬁ ‘%(?1’5%”? 3. 67
(2 11, m, 'Iheﬁn'ixtare@vasau'(eﬂ aH;t. fonP0 minn4 fel then ﬂtfatﬁ.d:*@m@gh-@?hfe M8 Wapisd)
iz 255 (Wi %ﬁiﬁﬁﬁ%ﬁs ﬁpgco@?oﬁém%%gﬁmn a?g blgxaniding

(a) (2- IL:°thoxv pro I ourea -pr]gy amne (1.50
mol ) and bekhioyassadiddtoe viredineixine of 4-agpino11g7-onidazRriedi-9ark ‘Por of orm

(50 ) mrg&@ﬁ&&&éabsgi%f %»@m eoa%y@@&mmnl Vg senger

reduced pressure an and water (30 nlL) were added.

Pot assi um de® (bwk). (The pixge was @mﬁﬁr%ﬂmteadh@dqmmﬂ 3028 e vias
heated al I bal dawéﬂéfgun{nf‘%@f’iﬁ%%&ﬂﬂ&@w&@%éﬁaﬁé&ﬁmﬂ&ﬁedhy

m xture was neutrali 7e M sul phuric acid and the sol vent was

r enoved 1undiash F]é@m@%aﬂhb’é@@@émem grrdien Ojp Sehueethanal, tayisiddnatils i |

met hanol an,, I §§ gdddiL was renoved by filtration. The
sol vent was glgcsn'tﬁfal E |o and the resultin was washed with

di chl or onetmwam-mma R 748 R, S Ao B o R 23 (L b

removed by #d tj@(ﬁ@ﬁnﬂ%@ @%S(@bl\,/ﬁ@ta a3 2peevesl 1undess (¢ eguged
pressure. sqfislve | e corrpound as a white solid (1.6 g, 59%

yield). 111MME BW@M)H% ppm 7.52 (1 H, broad s), 7.02 (2 H broad
s), 3.58,-3.33 (5 H n), 1.09 (3 11, t, 3=6.95 Hz), 1.03 (3 H, d,
.1=6.06 "Hz), M5 (ES) nz/z 161 1ok _
6- Ani no- 1- (BLEA 4SBT ORPURHD o Syrim di n-4-one
£(3 (2 )Et h0>o<|y f’f, @xsﬂebmbbxy@mmt%mﬁoq 15i—ﬁa1dalol€~f5|3@ﬂ)’05 ia:ﬂh&, &ihivhahak g}gﬁgamt l e

a) and ethyl c¢yanoacteta e added to a
sol uti on ofE ’éaécﬂ’ietﬁﬁ‘i‘)é%%%ﬂd%é"[‘%ébgaﬁ‘ SAVELR ;EJE@S%% ‘g, 15.2 minol) |
?nd absol ut Etﬁﬂ}o@@ﬂ@hs&tﬂﬁcs{ﬁhét& (0.271E)2.09 £:sial)tw=8 gddsil ¥hd the mBAuraevas sngég BiIx eg
or over ni ter ol in to roomt erat ur e’ wat.er added an
t he ont & ne %ﬁf;ﬁ Egﬁﬁé’faﬁ%%ewafﬁ% %ﬁﬁ&ﬁﬁ?ﬁ’%ﬁ&g
resul ting preed-tel(2 i) \Fas réactidnereds eeh i ¥hefriibrb wvatei a0 NO0EAC oL Toemiaotes. d‘hwas
washed wi t hpﬁ/a} Se SOth.lthg was ac{]us?edqg ﬁelaur %ldpl-]?m%jiﬁ%él anc? thgprecl%félty wel d).

collected by filtration and washed with water. Purified by preparative HPLC, obtaining the

title compound (0.14 g, 32%) as a solid.

1 HNMR (DMSO-dg) 8 ppm 13.82 (1 H, br s), 12.44 (L K, brs), 8.16 (1 H, 5), 4.72 - 4.51
(2 H, m), 3.80 - 3.67 (2 H, m), 3.67 - 3.56 (1 H, m), 1.04 (6 H, d, ]=6.0 Hz); MS (ES]) m/z
255 (M +1). .



111NWR (DMBO-c1.5) 5 ppm 11.86 (1 H, broad s), 6.73 (2 H, broead s),
4.91 (1 H s), 4.54 (1 zsH, broad ), 4.00 - 3.85 (1 H m, 3.66 -
3.46 (1 H m, 3.39 - 3.23 (2 11, m, 1.12 (3 11, d, 3=6.32 Hz), 1.03
(3 H t, 14)70@0;1711:@236 M5 (ES) miz 230 (M +1). (c) PCT/SE2007/000537

6- Ami no- 1- (2- et horv-proPvl)-5-nitroso-2-thioxo-2,3-di hydro-1H pyrimd
i n-4-one

6- Am no- 1- ( 2- et hoxy- propyl) - 2-t hi oxo- 303- di hydr o- 1H pyri m di n-4-one
(1.1 g, 4.8 mol) 30 obtained from Exanpl e 5b was’ suspended in 10%

acetic aci 20 ) he m xt Mmas..stirred for 15 m nutes.
Sodi um ni t(rjﬂfxgaglpz '3 "@?Etﬁ‘?%f“l’r%ﬁ"%?%%x WHHYY and the resulting nixture
was heat ed (aX (248koxb-propbl)thioutée reaction m xture turned pink and then

bur i sol P e B S0 R b vk bR R BT )

give the tiih blﬂomﬁmqmﬁimdLXﬂeré)Eeagpﬂ a’i’@%);ford] K Yhe sbhviest ve trembvaﬁmdas ed in

Exanple 5 J-hout f 8

316 (1 HeBrta ey kel B AR el g S TR &) PP 5,
g 121)I : 2b|r_| o] aﬁﬂ))mate?)(zgfg, -14 SHQIbIXxiasldddad);pd B ticiure Sadlialed at¥5°Gor 23 Bﬂer)

VB (ES) rai cg?)]%é cﬁn(t% pEr: t%rg tbu;:3 mgdl%e wl_gxgeutrglzgéwigh%ﬁ sul%)hunc agld g.édttiz

5 6- Di am ncso]lrelétmaetdmmdmﬂmquced rbssaoe GELR cBidelpoghuit waddibsolved i di n- 4- on

6 Am no- 1- (rﬂ eatnﬂlladlgfﬁs quble nglwastren%osvgq - ﬁ%{))%b- Sglvanthyd(ri%%ﬁ pyri m
di n- 4- ome (ahd ChegysulliBg 301@wayheémtéﬁi%brdmﬂlam@édmceve@@méﬁmh

e O RO AR o M MO Ll SO  S

added in srmﬁsslsurpélﬂzmgaﬂethemlq eopaphesat as it solid fbé aéﬁ%awﬂiihut es the

react | on MR (WRASCLANBYGH 155 QM B6a ) 7,003 . GG 919 4 ka3t el o1t

t enperature m xt , to neufral pH
with 2M 1128043 Erhd=68% Ha), M%(%I@M%{WS@S)WQ lﬁt%ﬂ) and washed
with water and dried to yield the diamne (0.6 g, 41%yield). This
product was used in Exarrpl e 5(1e) vmthout fdd’rtlher pUI’IfI catl on. 111

NNR (D'VBO A GYiminoni a3 ¢ 1 11
1 b O o e ampleF(a 39 -
gzo (ngid(zsa)tho o irgﬂﬁ @5&((11513414% 13%1;% dﬁ%m‘b?c :6151 'd(%%lde 1 0 e

(ES) raiz zwsuqampmf)( 728 1éé)me011 ‘ZﬁEtaﬁQ?Q\'f/Q w&ﬁy&ywdmmﬂ@mﬁmdﬁe
5, 6- Di ami nogdm c%nﬁﬁtwsyg,m.@ﬁmﬂal) aaam-.bmmm%n&(pb |M8re HsuiByg mfiudd N- 4- 0

ne (0.60 g, 2.45 ranol) obtained from Exanp 5( was suspended in
formc &ti dWQSGeﬂU&E‘} fog Aer pight SFELEoRERE tgéqoﬂﬂ‘ﬂBPFr%Fg Vaisapatrdded 2rddef or 2

1 Excess foén‘ﬂnﬁ‘ed%ﬁkﬂ:ewaa‘é n@iﬁem&h&cﬁ qusﬁlpmﬁeéld 180 YaaRin PpRE St Swas1 0%
SOdI um hydr oxi de, (6_nL ag&ed to thg solid and t he_ obtai ned

"sol ution meélewa%%ﬁ%ﬁon dyes Tiaghep Biith ratehia eivGitha desipdipenduet (1.2
adj ust ed t og,reutyisad). pH wi th 2M sul phuric acid. The obtai ned

Bur Pééahilﬂﬁﬁﬁgé&' 'ﬁéﬁ%paé el B S bR Sy 0356 ¢ 7441a)
was obt gk ned, {6ada),Si00i-3.85 (1 H, m), 3.66 - 3.46 (1 H, m), 3.39-3.23 C H, m), 1.12 3 1, 4,
3632 Hz), 1.03 (3 1, t, I=7.07 Hz):MS (ES) m/z 230 (M +1).

(¢} 6-Amino-1-(2-ethoxy-propyl)-3-nitroso-2-thioxo-2,3-dihydro-1H-pvrimidin-4-one
6-Arino-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 mlL) 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 | h. The reaction mixture turned pink and then purple. The




30 111 NWR (DVBO-d6) 8 ppm 13.77 (1 H, broad s), 12.41 (1 H, broad
s), 813 (1 H s), 4.64 - 4.51 (111, m, 4.47 - 4.33 (1 H m, 3.25 -
4.12 (1 H m, 3.58 - 3.42 (1 H m, 3.43 - 3.31 (1 H mM, 1.06 (3 H,
d, 1=6.32 HepaoPudFe(3 H t, 3=6.95 Hz); 13C I NIMR ( DMRE/86ho7R0BHM
WD 2007/ 142576PCT/ SE2007/ 000537 32 174.22, 152.96, 150.18, 141.54,
111.16, 71.15, 63.78, 52.13, 18.33, 15.80; M5 (ES) mz 255 (M +1).
Exanpl e 6 3-(28-Et hoxy-propyl)-2-thioxautlaine and

3- (2R- Et hoxy-propyl)-2- 5 thioxanthine A solution of raceroic

3- (2- Et hoxy-propyl)-2-thioxanthine (5 ng/ralL) obtained fromexanple 6
was separ atngigiutewa codled ﬁo\m)netamperhmmaazsl tlneypm;ﬁé mj;‘dms calecteiyGilbatioa

Chi ral pak AD,col.u 2 10 00%
met hanol aﬁﬂdF’ﬁ@ ﬁiml"% P %Vc Q:?tmjmp Wls C?i’&f}i&) %ﬁ& %%eé i
10 The fi rsﬂEﬁmﬁﬁﬁd}mﬂm&thﬂh@pm@aﬁ&(ZB Et boxy pr opyl) 2-

G117 act§ oncr SR PRS- 5Bt T 128 brGfof SR EEpRiaS) B30 B i)

The secand 4etduafiptioadsy Bta6eBedd (WHsm) - 3(52R3E8IQbHym}o BAAY3IPO 2 H, m), 113 (3

e, dot er nitide F8R2aRnkes F Bhe e e R OO odea T n patent

application WD 02/090575. The pharnacol ogi cal activity of conpounds

accor di ng {9, § P90t ONoNaS ol L Bk Ed s dinlalder et Dl A li 8 CT €en I

added tyrod Amino,qs@aayhoumfpfowl)-smmswxmmmésmm@sﬁm 6L.baf f er

eagent 1 2 PR btk A R R, A0 AR S e S 8

acet ate buf(ﬂ@meHa\sadde(WTbh n;g:@tu.%v@p/heated at 75°C sodium d1ﬂ:|10mte (1.7 g, 9.7
mmol) was added in small portions. After heating for another 5 minutes the reaction

mixture was removed from the oil bath and stirred at ambient temperatore 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.
' NMR (DMSO-dg) 8 ppum 5.91 (2 H, broad s), 4.59 (1 H, broad s}, 4.11 (1 H, broad s),
3.99-385(1H, .m), 3.68-342(3H,m),339-320{2H, m), 1.14 3 H, 4, =632 Hz),
1.03 (3 H, t, }=6.95 Hz); MS (BES) m/z 245 (M +1).

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

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

25 pressure. 10% sodivm 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 bﬁ 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-dg) & ppm 13.77 (1 H, broad s), 12.41 {1 H, broad ), 8.13 (1 H, 5), 4.64 -

4,51 (1 H, m), 4.47 - 433 (1 H, m), 4.25 - 4.12 (1 H, m), 3.58 - 3.42 (1 H, m), 3.43-3.31
(1 B, m), 1.06 (3 H, d, 1=6.32 Hz), 0.95 (3 H, t, 1=6.95 Hz); *C NMR (DMSO-d¢) O ppm



To 10 gl of diluted conpounds in assay buffer, 40 gl of human MPO
(final concentration 30 2.5 nM, with or without 20 pMtyrosine
(final concentration, if present, 81.1M, was added and the m xture
was i ncubatwd 25@n425% M nutes at anbi ent tenperature. ThepsdRbosef
11202 (final concentration 100 gM, or assay buffer alone as a
control, were added. After WD 2007/142576PCT/ 8E2007/ 000537 33

I ncubation for 10 mnutes at anbient t®nperature, the reaction was
stopped by adding 10 yl 0.2 ng/m of catalase (final concentration 18
jig/ml)y. The reaction mxture was |left for an additional 5 m nutes
bef ore 100 ¥14.23f 15098, thevi8] WpiShd 11 &6.Ja 10, GRS, Holde tR.33The 8% M BS) of z
oxi di sed 33%@1“51 -tetranet hyl benzi di ne formed was then neasured
after about m}t es 5 using absorbance spectroscopy at about 650
nM 1 C50val ues were then determ ned using standard procedures. Wen

tested in a 00 @, MEh SLO Hhe A 2813, g ynds of
Exanples 1 ?%A[gﬁ% gg?égv ﬁ@%aﬁ@%ﬁ%ﬁm#@?gﬁ% %g]f%{ ]Féal% ﬁ%’gﬁggti ng
t hat they athioxarthinet ed to show useful 10 therapeutic activity. A
represent at i : 18, 2SH¢ | I  of e : d:
| nhi bi ti on J%%&f@@é%’%’fﬁﬁﬁtﬁg%ﬁbé‘ggﬁ“&“@%ﬁ%@ﬁ%‘%@%(ﬁ%ﬁ@am e s
05 example 6 was separated into iis two enantiomers by using chiral HPLC on a Chiralpak

AD coluron, (21.2 x 250 mm; 10pm). The mobile phase was 100% methanol and the flow

rate § mL/min. The injec’fion voluree was 2mL.

10
The first eluated enantiomer was 3~(25-Ethoxy-propyl)-2- thioxanthine and this enantiomer
was determinded by single crystal diffraction technique at 200 K, e.e. 98%; MS (ES) "z
255 (M+1). - '
The second elvated enantiomer was 3-(2R-Ethoxy-propyl)-2- ﬂnior.canthiue, 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 1o 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'-tetramethyTbenzidine (T™MB), 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 uM tyrosine (ﬁnai concentration, if present, 8 pM), was added
and the mixture was incubated for 10 minutes at ambient temaperature, Then 50 pl of H,O,
(final concentration 100 pM), or assay buffer alone as a control, were added. After
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34 The clains defimning the invention are as follows: 1. A conpound -
according to Formula (1) 0 5 sai d conpound- bei ng:

3-(2- Et hoxy- 2- net hyl propyl ) - 2-t hi exant hi ne;

3-(2-Pr opox‘yozﬂﬁﬂt‘%iffpr opyl ) - 2- t hi oxant hi ne; PCT/SE2007/000537

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

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- t3ﬁi oxant hi ne;

3- (2R- Et hoxypropyl)-2- thioxanthine; OF a pharmaceutically acceptable
salt, solvate_or solvate of a .salt thereof,, 15. 2. conpoun

accor di ng t“b"“é?tﬁ’i“%?rﬂo DYputEs aﬂ)ﬁ‘ﬁtﬂlﬂﬁi‘e&&q&@é&f’Wrgaégglp‘?zg%() ersc%y ¢ d‘gﬁ%lroeof ,
for use as ao/rBei/edsRAtalase (find cordeptaiom R eginl)CEie reatigosikturcomas left for

COmDY 19 8 SIRYES B R 508 B Py AL e |
phar maceut iakiditedt, s S -tlhectndicnyidint fortied wartheroneasaed afier about 5 Minutels e

f d | ai med i | ai h ' . t abl
al T ¢ nek edrmE AR TR RRIPRaC R e 00 hearRIRbm et b et p PR, °

or prophyl agin8ar@bredédaeases or 25conditions in which inhibition of the
enzynme MPO is beneficial. 5. Use of a conpound as clainmed in claim

I, or a pharnmaceutically acceptable salt thereof, in the manufacture
of a nedi cawsitestédin at lesst treeatior of theabave aypden| thxtsnpofinds of Bxxmpes 6 ty6

di sorders. :

gave ICsovalues 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
éompound (in the presence of tyrosine)
ICs pM
Example 5 - 05




35 6. The use according to claim5, wherein the inflamuatory

di sorder is neuroinflamuatory disorders. 7. The-use according to
claim5 or claim6, wherein said neuroinflarnmatory disorder is
5Par ki nson' s di sease. 8. The use according to claim4, wherein said
di sease or condition is cardio- and cerebrovascul ar atherosclerotic
di sorders or peripheral artery diseaseaqheart failure or respiratory
di sorders. 10 9. The use according to claim4 or claim8, wherein
sai d disease or condition is chronic obstructive pul nonary di sease
(CoP))) bridwching definingdheigyaation #ie acfellots and eosi nophilic bronchitis;
enphysema; bronchiectasis or cystic fibrosis. 1510.Use of a conpound
as clainmed in claim1, or a pharnmaceutically acceptable salt thereof,
in the manuf actiusanpspndacseiding imkmmulefbr the treatment or prophyl axis
of stroke. 0

H
HN l N>
S)\N VAN
; w
said compound being:
3-(2-Ethoxy-2-methylpropyl}-2-thioxanthine;
3-(2-Propoxy-2-methylpropyh)-2-thioxanthine;
3-(2-Methoxy-2-methylpropyl)-2-thioxanthine;
10 3-(2-isopropoxyethyl)-2-thioxanthine;
3-(2-Ethoxypropyl)-2- thioxanthine;
3-(2S-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 ¢laim 1, or a
20  pharmaceutically acceptable salt thereof, optionally in admixture with a pharmaceutically

acceptable adjuvant, dituent 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
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15
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5, The use according to claim 5, wherein the inflamuatory disorder is newoinflammatory
disorders.
7. The use according ta claim 5 or claim 6, wherein said nevroinflammatory disorder is

Parkinson’s disease.

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

respiratory disorders,

D, The use aceording to claim 4 or elaim 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 pharmacewtically aceeplable salt

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



