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-t hi oxant hi ne derivatives acting as MPO- inhibitors
FI ELD OF THE | NVENTI ON The present invention rel ates
WO 0000¥2576 t hi oxant hi ne derivatives, conpositi oPGI/SE2007/000537
contai ning themand their use in therapy. BACKGROUND
OF THE | NVENTI ON Myel oper oxi dase (MPO) is a
henme- cont ai ni ng enzyne found predom nantly in
pol ynor phonucl ear | eukocytes (PMNs). MPO i s one nenber
of a diverse protein famly of manmalian peroxi dases

2 - Inbexanthine (erisiatelbes s Gt Inh o MRAsimh ko=
(004 ' y peroxi dase, | actoperoxi dase,
Flﬁﬁagﬁgmmléﬁut hase, and others. The mature
ThE RAXER ihwenfosdiREs Bholdembia@ling @érﬁ%ﬁves?@&ﬁ}%dgﬁ{oﬁls containing
nol ecul e contains a coval ently bound hene that

theax aridotheis vemindbeabpspect ral properties responsible for
the characteristic green col our of MPO C eavage of
t he di sul phide bridge Iinking the two hal ves of MPO

BACKRGEROUNIP OFETHEEN2BNIIONat exhi bits spectral and
catal ytic properties indistinguishable fromthose of
Mysiepergiidase (MED)) fer heppracqiipiying Cnmeee yerl prgdemipantbiinge

po%y?x?o?ffﬂcglhélgaﬂgﬁl&%&t@§ (EAINEY RE s YR Yinftfel Bf a gvglgé 8:0;?% gamily of

al ides and pseudohal i dés (11 ke thiocyanat
mashiyaliaol petixidasesshisl sodpdsdes sosiRphilRiscidage, tfroid peroxidase,

rticular importance for conmbati i.nf ect i ons. ese
sof 3 bl Mhss, MBRREPR iR Piraf O RaR s Snlehe G PBBre, TG REmre
engyahd B3 diBNSE idaiticaidiawp.atich hel@inlofednle dohagR eyt tbund

engul f nj croorgani sns, incqrporate theminto vacuol es,
hefﬂé?h?éaﬁghlé@w specfa] aperfieserespangiblsfanihe charagipristicsrssy

cHELPRCPINS, (0 S BNRGSLISROI, e o 20l

thaestiopay s b sdhibitsagecttad anchetdlpigpropatiesohdistmmushbble diwsn

aci a_potent bactericidal compound. Hypochlpro .
g ool G e R s ERTRA IR R G e o
hypbdhllorbt id Gihe Hahid@ehb @saidoilidea(like EoMMa4tEFaraRispes

Into chl orram nes, and chlorinates aromati c am no
phyziplggicahmbstEARsdd@r e | arge phagocytic cell's which,

i ke PMNs, are.capable of phagocytosing

m croorgani sms. Macrophages can generate hydrogen
P\hNs anei of parindlavjpaporianed foatingratiak sufegiondUdese cells contain MPO,

wi v%lel?—ﬁgcgu(r)ﬁgn e Sn?fcrolg'i%?daq ggtiorrllypl(/l%gsea%t non-specifically by phagocytosis to
engulf microorganisms, incorporate them into vacuoles, termed phagosomes, which fuse
with granules containing myeloperoxidase to form phagolysosomes. In phagolysosomes
the enzymatic activity of the myeloperoxidase leads to the formation of hypochlorous acid,
a potent bactericidal compound. Hypochlorous acid is oxidizing in itself, and reacts most
avidly with thiols and thioethers, but also converts amines into chloramines, and
chlorinates aromatic amino acids. Macrophages are large phagocytic cells which, like
PMNs, are capable of phagocytosing microorganisms. Macrophages can generate
hydrogen peroxide and upon activation also produce myeloperoxidase. MPO and hydrogen
peroxide can also be released to the outside of the cells where the reaction with chloride

can induce damage to adjacent tissue.
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peroxi de can also be released to the outside of the

cells where the reaction with chloride can induce
woelawagesr® adj acent tissue. Li nkage of nyel oper PXI/SEX@7/000537

activity to disease has been inplicated in

neur ol ogi cal di seases wth a neuroinflammtory

response including nultiple2sclerosis, Al zheiner's

di sease, Parkinson's di sease and stroke as well as

ot her inflammatory di seases or conditions |ike asthma,
Linklag@)mﬁ myejh;ﬂmsxildztsb wetiviiy tordiseasy hek lmasimplicmyedtih meurological

di i br osj at her oscl erosi s, %%%%Enlc rtldlsezﬁﬁi. ,

kst V14 AP PR AT PO DONGRE P BETsIerosgn Anieimer’s

disGdseNBrkh &n’ FHERECarRNgt ok @MW@H 8 $tha'ihfMnhhhiSry diséales or
cancer has al so been suggested to be associated with

conligpns Nizoastbma) chromig phsirpfievequiraerasy dis¢aves)cyMEOiesft i ve
y, S
ot B RS B Rl ek BB S0 00 g Boa
glongenilat dtﬂmuge Iaﬁtrmpimai@ﬁisarﬂﬂmsrﬂmlgagmm hizagisdiseen suggested.to be
docu in_the during disease; nultiple
a“@@@? h&%?%hﬁégBet al . Journal of Neuroi nmunol ogy
1997; 78(1-2):97-107), Parkinson's disease (Choi DK

et al. J. Neurosci. 2005; 25(28):6594-600) and
Migiplasilenssis€M§) sease (Green PS. et al. Journal of

MI%Y? g%:ﬁﬁpeeégll§5{eygnt1§e%ge#y g%gé i the 4irdidtion! dnd; SR rag&&gomg

SOone aspe roni C ongoing 1 n
infte@sutioni MoasspevigicatheIBOngnthéshg mtnophagmhardema;g@ﬁaélas been

dopisierisda B P as P see PR e (SR R, o o of

NRRASAH MSREP TOPT; I7g(c1ti)e97nm rpAhdon’ s(&‘k'é@w oMB.K K&t lre
AJ, W nterbourn Bl 0od "1998; 92(9): 07-

'qur@ple 8005 26@8Y:6794-409) pbAlgbeimer ﬁ;dlﬁeéset(ﬁéeeprl’& é%?éeT ogfnal of

q:'ilglgﬁg'x pfdngé %72%%@3 "Ri& sq.l e n?@%sg%ft > e?(?&r@mc

sequ t7 super 1 SHUL 3L On. € 0X enzyne

ongSmg affabineation resslt imapbetrivhelming dediridtionevtersageatsriiatne PO
mhéch chloride is nost recognized. Fromthis
rawgg£§ 4R 2R HEPLEERHIOP: non- r adi cal oxi dant - hypochl or ous
acid (HOO) - is formed. HOC oxidi zes sul phur
containing am no acids |like cysteine and nethionine
Th@@ngzyneef fsirelpasad bgtheReadelnlafy as el eeinbophagolgssomes & the

neﬁ’)& iR nﬁégﬁ% Fodu VR pﬁ&b&%bc ﬁéo%)mgb%zr@. 3067-17). A

‘am nes 'w am no grou
pr@éqﬂlﬁterﬁr @B RO hetivityiiothelpeseh@of hydro gen perox1de, generated by

NADPH oxidase and a subsequent superoxide dismutation. The oxidized enzyme is

capable to use a plethora of different substrates of which chloride is most recognized. From
this reaction the strong non-radical oxidant - hypochlorous acid (HOC]) - is formed. HOCI
oxidizes sulphur containing amino acids like cysteine and methionine very efficiently
(Peskin AV, Winterbourn CC. Free Radical Biology and Medicine 2001; 30(5): 572-9). It
also forms chloramines with amino groups, both in proteins and other biomolecules
(Peskin AV. et al. Free Radical Biology and Medicine 2004; 37(10):1622-30). It
chlorinates phenols (like tyrosine) (Hazen SL. et al. Mass Free Radical Biology and
Medicine 1997; 23(6): 909-16) and unsaturated bonds in lipids (Albert CJ. et al. J. Biol.
Chem. 2001; 276(26): 23733-41), oxidizes iron centers (Rosen H, Klebanoff SJ. Journal of
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(Peskin AV. et al. Free Radical Biology and Medicine
2004; 37(10): 1622-30). It chlorinates phenols (like
W 20008423529 (Hazen SL. et al. Mass Free Radi cal P@&i/SE¢Y000537
and Medici ne 1997; 23(6): 909-16) and unsaturated
bonds in lipids (Albert CJ. et al. J. Biol. Chem
2001; 276(26): 23733-41), oxBdizes iron centers (Rosen
H, Kl ebanoff SJ. Journal ofBiol ogical Chem stry 1982;
257(22): 13731-354) and crosslinks proteins (Fu X
BMledi¢ad ChE)MstrbfldDBEc%é (22)V13B88 DG Brnd crassIARE Protddd @&h X, Mueller

oA o Bt S SO BB e

destruction of BBB, nyelin and nerve cells (Cuzner M,
Opdenakker G Journal of Neur oi nmunol ogy 1999;
@Aqobzt@)oascg q_s@arhmp@e Rath ineelkinfiltystipny ﬂgou,@\/th@BBB as well as the

dééﬁ'ﬂ&%cdfgg‘\]% tnzyg g@%h 'nglgg geﬁsj@%n%h I\II]tV]\,g?RadCe Ié&ﬁ’he o aﬂial of

UpStream S n a cascC
Nexxnodmhumiogyf 1999d94§(ﬂll2‘)1 ded; by drggeWr it oK. Nathired eviedvs NBudscience

1279-87; @Qu Z, et al, Science
aoé:eﬁlg]whfg %(rggéht?xg agf (5)60 91Q§treamr§te6§@ B pqg,ﬁad@agﬁ wsd as through
ofllAthRNofa dNulARDHIBE FRX. @F al"ﬁxﬂlolngﬂérﬁ‘tﬁ)@l 02(7'6%@:)‘ 49979 87; Gu Z.

Bot h reactions can be a consequence of Vit
etsé\ﬁﬂe&lpe 220 LA 5%l o sthitloxidativhean be cikiPa mirqsyllatlon or

as i nfluen
&7 %Iliét%lraatl oﬁ%na% ré)"l%{l{”%lsscslél %@e &a ﬁ%segue(né%%{:wg)a??g%% Several
repouds hkemseggesfaﬂ aole folddMP’§ ih ddberahshdMRIK- ?(ﬁf %e[rﬁMilaQWS see
t.al,. supr The | ortance of these
i o130t Db S H O RS drisination),
bR BIS HATFRDAS G AGTWdek W RBAWT &3E 1659 THR rlﬁ%&él%@é of these
have been identified in M5 brain tissue and

spsaifisdinds wé meabanismassin ME eorbeseliony emdica wdreliycreased getFAE and
pl%géﬁ]gé Sﬁa?rm(fta{ks %\96 li)e%gﬁ%e%tlﬁgé in lyfﬁ %9%2&%821? }%f gsg oéuggg fye data has
alsmbe‘eg gphlaamgp ldgg)lgtfaﬁlE aﬂ@lé@ﬁrﬁﬁ @fice (?'dﬂ'ttaleﬁefﬁbs_?_iﬂe @iﬁfhe%ot‘gﬁses

dt nt on the_ cytotoxic cells an
el {eRe0 it PP Ge JEends Beihelg gsé@rwés@apmg@gm spproaches.
Th-@SSERARIJ is Qu;i?%kgcpcb by@é{ﬁéﬂﬁéﬂt On AR, t@}hE L?e(ﬁg 3nd togm products

74(6 695-7) he axonal™ | oss I's tHus |n | uenced
gﬁmet%@ég’e@ﬁﬁﬁdd plagotytos(Lasoptren Fhd dNenidl lNEgmsurg Psychlatry 2003;

74L(Qi/ %5?%2'121%%%%113]%? S 1s usomflﬁg ? ?}(/ gﬁot%aespa]ngf%aggg%oxyggn and
nlﬁdgelﬁntehyechsteyﬂNherﬁMPDhﬁ ptegéhtﬁhvﬁlﬂlmvibluﬂy@&vd)&e capability of both
I.nfl. uencj n%ézqq ase [ tors nd .generating

aqfixaling Rrates Y ehr iRAEBRYy P%@PW%H reksee
inbfBH@BFs) and generating reactive species.

Chronic obstructive pulmonary disease (COPD)

Chronic obstructive pulmonary disease (COPD) is a disease state characterised 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 noxious 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 as a
worldwide burden of disease. In the UK the prevalence of COPD is 1.7% in men and 1.4%
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Chroni c obstructive pul nonary di sease (COPD) is a
di sease state characterised by airflow limtation that

wo goono¥2sfal |y reversible. The airflow |initatiPeI/BB2007/000537
usual |y both progressive and associated with an
abnormal inflanmatory response of the lungs to noxious
particles or gases. COPD is4a nmajor public health
problem It is the fourth | eading cause of chronic
norbidity and nortality in the United States and is

in pzpmem,@@BDtSpansankngel dfskverity fromanibdtodenoievergi Weh Bigregstpf

| f COPD 1. 7%
ﬁeﬁwler?\gﬁ&g‘%ga 11349/% e Se“ér W%E%%%ggpgﬂgeaor ange olf >

severity frommld to very severe, with the cost of
tr eat ment r|S|ng rapidly as the sev ncre ses

Lepely ef MPG} tngpesup b AfererhegApate B%ﬁpﬁ@%&t qn jqgmal,

T RG if QArS Med 1997;
o B RSl 1 B MGEOR €l M

1559:99-453,55%@49 @58 Ep@espit ] 1998¢12:380-386) MRS svels greforer

0-.386 are: urt h t n
e e
P}ﬁhﬁm@diefdp 2080; Baa7ae7e] hﬁfoaps WQ@@I Enftip2didR aspitatofy Duvikisal.

al . European Resplr ory Journa

15592550, 2000) Thotite POVEOGF LRPDIT & PPRIpoTas Liagpibations of

a af@n t al.
R e e

addition to the destructive capacity of MPOthere is a

SR Rl Mt oMo U 5 S

didd362 @G0T Pl &riscuwtﬁnasemoanedo-m DysBnctchat BEPO i S k

of nortality fron1corona art (N kpoor
plymerphismgnargespaciaiecbph 2 redyged ¢ %@ﬁ?%ﬁ{@% ATy
ditdagd dord. ev8! Bmafe MO onaY f12k @%)eﬁﬁﬁ%u&h@ leﬂifh@d%&\%n levels

corohary syndrome. The effects O on vascul ar
ofVBOdmee maeasitrskef a@lte:@ﬁ@;ars smdeomhe’l‘rhe efffscts of YHY on vascular

evidence th r ascul.at ur
e PL e LD PR DR TR T et Tk By SNyt Ventaruee
is Ohé bkihe gaxdiBangeasofiifivdifendnbin the srabkdrstuip Smkiag cyhanges in the
arteri es have been descrj bed MhIChwing a dose

infigla e thermsMmpnany plerismbRYhipep datcabsd R A SRfielagiopship with
rgﬂaﬁé’ I_F409| A ?u eﬁ'fe‘%@)@' @0%8%@61%%3 REY ﬁe@msﬁ@%o 122: 273-8).

ncti on O IS associated wit
Thmpl@ds@ldguzaﬂ finefiencBYIPDHE gsspcihfed whthvienase host defﬂme This role,

h(%%c;rvtg{ ﬁ%‘lé‘?tfﬂsgﬂﬁ %% Hl%g SC%E?SOJM dd {}erf%/:pg{fené{)@ayle ?Qéﬁ\ﬁew&lgn ,
syribtdasl (PaHSANLF. 851, 2OBHIRMed. 1@81@ 95:KR9B-301 Hr hihg, KEDRHill, H.R.
Pediatr Infect Dis J. 2001; 20: 889-900). In summary, there is considerable evidence that
elevated MPO levels in COPD may contribute to the disease via several mechanisms. A
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
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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Pediatr Infect Dis J . 2001; 20: 889-900). In summary,
there is considerabl e evidence that el evated MPO

wo emeligsreqr COPD may contribute to the di sease RECESE2007/000537
several nechanisnms. A selective inhibitor of MPO woul d
therefore be expected to alleviate both the acute and
chronic inflanmtory aspecté of COPD and nmay reduce
t he devel opnent of enphysenma. Atherosclerosis An MPO

inhibito houl d d th h |
CoRREC PR SRS PSSR STy SEIFRY DLt ogrort o
10 e%gll 191@’2) i# %ﬁlehga'é%@% o8 8 §§ﬁre§s€§mr the khMdeREdtichs and necrotic

arction, unstable angina or stroke, and
coreemfummanediemmclatonne pesicing s ﬂctnvn Jeumnedms ibagy isolated from autopsy

acuteco onar ndr.o n
SPEIBRRLO! ISBPRION HErer dea s ppar  Cut SRESREY fiage.
erbdbdahh ek RSeh 8iRsd RsioM)ek b@m@f&i pLatgstidakd, he imhasddiamber of
regi ons ‘and necrotic core of hunan at heroscl erqti.c

MPsiorssianmageTiazes by e ol ERACSUBEER Pirgilar role for

MR AR R TRl 43, IR Vsl
91 Lipritienie dvﬂhl.emubhdgd comsary astexyoimﬁe@ve bighent plgsnen anddgukocyte
vBDusv i an Srandy st ebe s T A RRP el 2h e 7 3 g o) ©
MVRE b irPat18r 6 9fd§?wtwe stutids glmﬁa (eSeigiof MPD prSdicet] thad risk of

(2001) AmJ Bat h 158(3).: 879- 91) atl

fugise aeronashedenipeaRwassulaneEpy (3aldusas eetﬁ Og? éﬁ %‘\?Iinattﬂnas ma
1@292&1%{?‘30%38%%’95'&&9 ﬁ)o? ﬁfErJg?PMeBM@m} rlgb%()@h@&m MPO

2136-42). 'Noreover,
déﬁmienbﬁnglﬁnmns bpma:pnevaie@tpydvaé@cp W21 maZQOQ\AQI)@, II@#VIM These

m%@g‘g—l? Pg?&]tr ggpigllgﬂi(y( t%}ﬁé Utragfevc\:/%ttas%g l%[f Xe(vgl\ég%nﬁld% infection have
b@nrr%ﬁrféﬁ' Rierds88413 P Oldbfideht huBhiH19 ﬁ&ﬂessl‘dlffee:éd ay car(iﬁw@é)s’&)ﬂar

J Med 349(17 1595-604 Tot al f
iseash dhrs s nipels itk é@@%@éﬂ\@%@%’@@\i R e s

1%3?1);’ %H@Eﬁ)r%hg}g ik Wﬁbd ter ALK %k%I%SHd?HEQﬁﬁ% % high and low

ew cases severe Candi da i nfection
MY exgesomgindieidoals. dd ihrbmmﬁeeat $tadjby/the hiph cypfessi¢reganotype has

A BNS SR ISt Rl oL KBGO ST PE It RSB gt ol 200D
A% Hei@@@@(Zﬁ@B@@H&ﬁﬁ&bq{ 204 Kahuner epsll m)gmbslﬁvesn83(7) 919-

pronoter affects express

2 nissPlow SR W o A4 GDG AT A RAIA S 43S DD E8 o6 furing
B AR PE SR RIS AR ARSI oo
11@01&6&313 {hilbdtpoof enddthedip] dytsfuncR@OWR consuming nitric oxide and
destabilisation of atherosclerotic lesions by activation of proteases (Nicholls, S. J. and S. L.
Hazen (2005) Arterioscler Thromb Vasc Biol 25(6): 1102-11). Recently, several studies
have focused on nitro- and chlorotyrosine modifications of LDL and HDL 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 Invest 99(9): 2075-81). LDL particles
exposed to MPO in vitro become aggregated, leading to facilitated uptake via macrophage
scavenger receptors and foam cell formation (Hazell, L. J. and R. Stocker (1993) Biochem

J 290 (Pt 1): 165-72). Chlorotyrosine modification of apoAl, the main apolipoprotein of
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0O Am Heart J 142(2): 336-9; Makela, R, P. J.
Kar hunen, et al. (2003) Lab Invest 83(7): 919- 25;
wos®ehsrgs, F. W, et al. (2004) AmJ Med 116¥G)/SE2007/000537
429-30). Data accumul ated during the last ten years
i ndicate that the proatherogenic actions of MPO ‘
i ncl ude oxidation of |ipopréoteins, induction of
endot hel i al dysfunction via consunmng nitric oxide and
destabilisation of atherosclerotic |esions by
HDBchblesttioh mesnits mlmpaascb@odd‘dtemdﬂcalcb@mr@n@mn &petegSC. IS, ekal.

N O AR T A RN VO

nitro- and chlorotyrosi ne nodifications of LDL and HDL

| i poproteins. Since chlorotyr03|ne nodi fications in
Systematic shidies ehhetramephanisas bavespory s MIS hinda kg and travels with

ool NG Yo PP T 8 ol gBROAES, o

thatthmzHBil inredoe with I%hactoiliaise ARG/ ¢asSdie MpnsROZHABDE.

LDL particles o exposed MPQ in.vj e
chofpg g RO ST R 5% et Ca'dl NG Rm 2790): 7856-
66; 'SRES @%@Qe(z%w)\at%ﬁGPCh&ﬁQ%{Zp@swg Tieageeal 2009y MBibi Qhem

"(Ha and R Sta 1993) Brochem J 290 (Pt
280()): 38-65). Thys, l\@ﬁpmmsytp@gvm@dw eggrﬁtaémg &ple it athg@mlem%e

e AL IRTH LR DFRAREPLL DERL s b argronsin
the @dvedde.ch{12616¢b) trﬁtspcrt Mat ditadicadthSdDUpStedn agdehg, L. et
al. (2004) J din Invest 114(4): 529-41). Systematic
studi es of these nechani sns have shown t hat MPO bi nds
Thd Redd idvERYR! EscibsbdndROAioxaRthitled BiFRdisHRY @Epropditids as
specifically targets those tyrosine residues of apoAl .
inhibiitats qihlmraamleww%ﬁ@@nnw,tt e poieel perEPQBpHagkthppreagnt invention

dls]?la\Z% ex rog%3 Iglgéfé?%é eq)lf@entg 18%?&. ?%gxgj%we fsglegtl)fvi%ﬁg&hrds TPO;

(ii) %gﬁ%ﬁed@aﬁ% g}%ﬁ)ﬂ;ﬁf@ﬂyﬂﬁtomdsa‘iémgg @ﬁ})ﬁjé)rd\(eﬁi bohin Ghrmmability;
e i 0

(v DY saBbiFY MAHTAIG) TRBEY SN o e Romip A Ko

thi SAEAHRL S&Q tﬁl@k&tﬁﬁe@ffr@&s@ﬁﬁd% el v es0eNs0 i - €.
increasing |ipid accunul ati on via aggregation of LDL

ano¥Q PH0EEB3and decreasi ng the reverse cholesterol
transport via attack on the HDL protein apoAl . The
present invention discloses novel thioxanthines that

DISCEOREUREUGE THIE PRGRETION'S as inhibitors of the enzyne
MPO. Furthernore, the novel ound of t he present

The BPSFRLIDRTAPLRIRR PHEROGAESHT e of the
fol pow ng: (i) inproved select|V|ty tomards TPO, (i)
unefpectgdly high inhibitory activity towards MG,

' oved brain perneability;

)

)

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

or a pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof.
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(iv) inmproved solubility and/or (v) inproved
hal f-1ife; when conpared to known thi oxant hines. Such

wao hiooseasvéi nes are disclosed in e.g. W 03/ 089BGDSENGV0537

05/ 037835. DI SCLOSURE OF THE | NVENTI ON The present
i nvention provides a conpound according to Formula (1)
wherein RL is selected from7Cl-C6 al kyl, and said Cl1-C
al kyl is substituted with Cl-C6 al koxy; and at | east
one of said Cl-C6 alkyl or said Cl-C6 al koxy is
Advostiggtedne aspeat qitizr praseatitnivestidny the < éfytadibil of Ratepresents Co.
@% reof, solvate or solvate of a salt '
4a reof . According to one aspect of the present
invention, the C1-C al kyl of Rl represents C2- 4al kyl.
According to one enbodi nent of the present invention,
Acgardingloigpe epbodigieaicatdle presnnt inyerfiany paid alihlis selpgted from isobutyl,

cording to one enbodi nent of the present
e@ﬂ%’*@#ﬁ(’gﬁf said alkyl is substituted with Cl. 3al koxy.

According to one enbodi ment of the present invention,

said al kyl i ubstituted with Cl- al koxy. According.
A‘E"Bﬂg%to GH’IEH%‘HF%‘#I#%B%‘?‘% HRRUIqD, $Aith f‘ﬁ%fn‘,s S‘&?PH*"# Yl Ci-
salkdxpubstituted with C2- al koxy. According to one

enbodi nent. of the present invention, said alkyl is
substituted with propoxy or iso-propoxy. The present

Aéc%gjgg {oe %Lu[%lf;%%n%g e Lot GRS 8 Sh§EA Shskit B e c,-

gro consi's

allx(y2- Et hoxy- 2- met hyl propyl ) - 2- t hi oxant hi ne;
3-(2- Propoxy- 2- net hyl propyl ) - 2-t hi oxant hi ne;
3- (2- Met hoxy- 2- met hyl pr opyl ) - 2- t hi oxant hi ne;

Aéofdng &M RRBYHidleRYdDthe plebd @ XARAMN) §4id alkyl is substituted with Cy-
1];3-(2- t hoxypropyl ) - 2- thi oxant hi ne;
alkoxy.

According to one embodiment of the present invention, said alkyl is substituted with

PIOpPOXY O iSO-Propoxy.

The present invention also relates to a compound selected from the group consisting of:
3-(2-Ethoxy-2-methylpropyl)-2-thioxanthine;
3-(2-Propoxy-2-methylpropyl)-2-thioxanthine;
3-(2-Methoxy-2-methylpropyl)-2-thioxanthine;

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.

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

mixtures of tautomers are included within the scope of the present invention.
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3- (25- Et hoxypropyl)-2- thioxanthine;
3-(2i ?- Et hoxypropyl)-2- thioxanthine;, or a
w@barieseut i cal |y acceptable salt, sol vate or BOI/SEX0@7/000537
of a salt thereof. The conpounds of Formula (I) may
exist in tauoneric fornms. Al such tautoners and
m xtures of tautomers are ihcluded within the scope of
the present invention. The conpounds of Formula (1) may
exist in enantionmeric forns. It is to be understood
Thel fdadpoahds EFaphila B hey edisaii ensiormerk, formac Enatods wderstood that

m xtures thereof are included within the sc of..t.h
all qnaplaqmers, liastghequacas, grasalis %g W@é#&&‘?"?@ﬁéﬂa@%‘?\ wighin %5
“méggy%ﬁh%@&ﬁﬁ{ed to herein denotes a straight or

ranc%e o

hain al kyl group having from1 to 6 carbon
atons. Exanpl es of such groups include nethyl, ethyl,

n- pr. L, .n:butyl, .isosbutyl, it - (. - ‘
A e T T
braAdhall e sikyl grotip havii©frb 1w detasionatbrh Bxamplesiofi sneh groups .
~alkyl denotes a CL or a C2 glk{l, such alhylg caﬂ1 tt
inclyde Brefbisty], nopreREsnEbise-REYh Ry eprntylgad pexyl, The term
o n @l ) Ligd {@Sodahat twih 8y alkyl

CZo&%@n gshté %é ?ﬁ%@%ﬁ%ﬁ%ﬁ% E)ﬁg)srl % gfoﬁ Igg‘e/fjﬁﬁg&f romlto 6 by
demoéesbdh cabdimikybeadpilegls ofnmwtbhbigndwgs i ncl ude net hoxy,

et hoxy, 1-propoxy, 2-propoxy, 1-butoxy, i so-butoxy,

tert-butoxy and pentoxy. The term "Cl-C3 al koxy" is to
Unlgs bthéengrigdieste@nind ©g0UG]-Ts alkbxy"sefearet & hunela dstadesch straight or

t hat when_the al koxy, denot es Cl or_a g%-al oxY, - such
bragphed ehan @by erew haying &oay! t‘#@ %ar%%%t@ﬁ?- X8 i‘% ?P‘% ELoPs
i %%@%X&P«ﬁfl&ﬁég- odky [ 16rdpexE 1 - AR O1BBRARY, BRILIYXS and

or a“phar utlcaﬂly acceptabl e salt thereof as a
perttexdi. Thertamtn."CA-Gs nikoet is 4s pe interpletadrraalogeusbit is fpkerimdetstood

is,the use_ of, a. conpound-of
thab i e A APy e e SiG8) PHpks ofiofbe branched. The
pres@it VileBti G aldo febdids tb lengebf themot-éleompouida of Hornudd (Ipor a
medi canent, for the treatnent or prophyl axis of
pharimgeeniicalliorcceriallp s3bHeTePhasAReHC M -bi ti on of the
enzynme MPO is beneficial. A further aspect of the
present invention provides the use of a conpound of
A feothendspedt by the presentpinentien subé vwl dfyp campewrdaif| Fermalp (1), or a

t hereof , . sol vate or. solvate of a j e
PirRRaTAE Bbr e ALt Ee v of 9t pf G Eippoty b &8
mARLRRRYS 0d Sedibarh@tfor fit h@smRhosnprophylaxis of diseases or conditions in
which inhibition of the enzyme MPO is beneficial.

mc

—

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

Another further aspect of the present invention provides the use of a compound of Formula

(D), or a pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof, in the
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di sorders, cardio- and cerebrovascul ar atherosclerotic

di sorders and peripheral artery disease, heart failure
w@ea7nespé rat ory di sorders such as chroni c obsPeT/SEINNE000537

pul monary di sease (COPD). Another further aspect of

the present invention provides the use of a conpound

of Formula (1), or a pharnmaeutically acceptable salt

t hereof, solvate or solvate of a salt thereof, in

t hemanuf acture of a medi canment, for the treatnent or.

 mapnfapiyd el Bedidantent, tfmr;ihetrsaﬂnemdg ipsophylasistofapwiipta gelerosis.

i ncl ude s n reSS| .an ease. Anot her
Tr?aHFTIﬁé‘faya\%‘g]\é\%t&%\g Eogﬁffﬁ%lg%n?dlls%\%ntl on provides the

use of a conpound of Formula (1), or a

phar maceuti cal acceptable salt. fhereof, .solvate.o

Ay BrBetHsactShThe PETGREOITTPR PSRRI RS BF §papfing Of Formala
(1)1';5; %@%ﬁﬁﬁ&%uug fi awégtaf)fe%gltt PRMof Ao IVREORRYIvaki oF a@hlt thereof, in the

I'nson’s eas Treat ment” may i ncl ude sl ow ng
mepugtuessl omeditanking Farsthe treatotehieer prophyiaxis offsednsopis cilfﬁrése

pr esent |nvlent |1on provi des E% % of a conpound of
Tr;ﬁémﬁ%rgay(lpg ugls slawing ProgTEsine ot SS9 accept abl e sal t
t hereof, solvate or solvate of a salt thereof, in the
nanufacture of a medicanent, for .the trea nent or

Anssp gk Pspegifof AierRspss8 LIDETISOR 1S e OF A GORReRRghof Formula
) o‘%%g)ﬁhx%cé&%a 395&@%%1@ 9 HRRNF 3bREIQE ChI94IR1E § sAIEHERDS in the

aques an y preventing or slown fr ogr essi on
mafufexirs bf mmelieshenisfonthe trshtmpne or praplxlerds of afrqrpscierosis by

prg A ﬁraif/cgtf h&@%ﬁ%{lom)ap o) aﬂegvﬂ%tﬁe%%cé%&?c lte%]?nsu&%léﬁfueéand/or

yﬁ@@dﬁt@@bﬁsl%ﬁx@ pedpeéseidh of skt lesioms @diplafues. of a salt
tthereof, in the manufacture of a nedicanent, for the

treatnment or prophyl axis of atherosclerosis by

A?&ﬁ%q{@% gkgect:&'mg eéén@&v%ﬁti&{?oﬂh%@ﬁsé& o ReHipetnd GfEFormula

e rupture an rot hronboti c eveéents.
(Dporat ﬂi@nnrideuﬂdraﬁy ampmbte saft thenepfprobgemer solyetsrafiagalt thereof, in the

provi des .t he .use o a_.co of F
e GG Al RS B ATABPOa of ProRBHE Bt dofleis by
c}ﬁﬁ Yghie d%f“np%sﬁiéﬂl bf thb BIageés to irétiucd e W platiue mpafre and
i Cament, for the treatnent or prophylaxis of
athesthmrab(ﬁlc)ﬁvémt%or ders, such as chronic obstructive
pul nonary di sease.” Treatnent nmay include slow ng

progression of disease. According to the present
Abbtenfuithér, aspdve pEthe preatrs inveniei pretides theturef afompound of Formula

(It) gre a? %yllxarr%aceutlcalﬁf accepta%le salt thereof, solvate or solvate of a salt thereof, in the
manufacture of a medicament, for the treatment or prophylaxis of respiratory disorders,
such as chronic obstructive pulmonary disease. Treatment may include slowing

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
condition, a therapeutically effective amount of a compound of Formula (I), or a

pharmaceutically acceptable salt thereof, solvate or solvate of a salt thereof.
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the risk of, diseases or conditions in which
inhibition of the enzyne MPO i s beneficial which
w@owpnexses admi ni stering to a person sufferi ngp€¢T/6E00T/000537
at risk of, said disease or condition, a
t herapeutically effective amobunt of a conpound of
Formula (I), or a pharmaceutl cally acceptabl e salt
thereof, solvate or solvate of a salt thereof. Further,
there is also provided a nethod of treating, or
Furtteduldra i dldveprovidéd fogthoé of trbaﬁihgaomacﬂt@mg thié welr eer s,
car€|o- and_cer.ebrovascul.ar t erogﬁ,ﬁfotl ﬁ sQr
neugIn R REY GFOTrTE eAyAicy A0 A Prog e pherpsg e diprdets or
perfp%&ﬂl 51840 (e £ht SRMERE Sailufeltiitepiraoby Qibbrder@Bath Bethirac
pul nonary di sease &gCPDé in a person sufferln from
obsmictie pudrmna@y disepsp CAPR b A @ PIFORBHRITIE SR QUREFIES of 82ié

disPhR h%na ﬁ&ém?i?é%?ﬁaﬁ& 85@@% Qdﬂaﬁgstéggl 10fhoberson a

erapeu |ca I've a nt o

thefap Ellim:laHy éffgctive amaurghod & wemp onlndﬁ [Foymale ¢Bpdralphermsaktically

t hereof, sol yate or saql vat salt thereof.
a“ﬁﬁ?%%é?tﬂFﬁ@ .Sojvate o sYVaiP 847 Sl Hﬁ thod of treating,

or reducing the risk of, nultiple sclerosis in a
person suffering fron1or at risk of, said disease_or

Furgleadtherie dhalsaprovideha nisthodef rsefinge ﬂﬂiﬁefi’é%%g harrlh P oultinlg
sclér%sé H1e ﬁe%c?no%ﬂ%n m#]&&?‘%? la{{ flé’i{alilfl §’ f(ﬁlfséaagé bl\/ﬁ)n@il'ﬁpﬂ %hé?ém@he

or @ pharnaceut| ca
me&ﬁﬁ&pfn@hh@ adalidistedey ©dhe pesmn\eetherapafutlsdlwﬁfeeum arpowa bf a

t her eof ur.t ovi d a t hod of
compdiof Somalflarﬁa&e.n?\@mmsutﬁaﬁwwta@ﬁﬁ%? HEsAEgoR s draevare
of h Bignegbson suffering fromor at risk of, said disease

or condition, wherein the nmethod conprises

adn1n|ster|ng to the person a therapeutically
\;
hr ikled pRUB PRl sl Lby {eB0TH; ek of Patfnson's
d1sai1ﬁ@n ppergbadicangiiohos avfisk o®sdid dgeaseor caditminnghtrkim the
ri sk of atheroscler05| reyentin ndlor. reduci.n
methnd COBIPHEES ASHIBFeRRE O &ﬁmﬁ}% éﬁ@?%gfi@% %ﬁ?@"% ?mw—m ota
coﬁﬁ% SHUST P%Hﬁul/a‘%f &% ﬂfaﬁﬂ&@ﬁﬁd&ﬁy Qb ceplaBti B (HRFQE EHREd 19 Rlso
exi sting | esions and plagues in a person suffering

pravidshaomethod of wéating, or sedugingithesaskeof gpheresplgiosis b preysatieg pd/or
rec{%&g'ﬁg orglat(f 9 ?’f ?%e%tﬁtlg&é&%fr E)quﬁ&ea.nﬁ %rzgrgnfr@ventmg or

| C a I've anoun a conp
sld%ﬁﬁg'lpﬂogreédlbn of ex‘&?stmg &b‘sme end plaqldsyn aperspt ﬂiﬁﬂeﬂng ﬁiom or at risk of,
t her eof Iai}vate or .solvate of a salt, thereof
saiflisgpss T GPRATIOR: Y hsreii 1 Ger tid ?P@&F?w&m%ﬁte?%@&m“?%a
thdrheti 1y RAFRBHRSAARNOSE Scodpound of Formula (I) or a pharmaceutically

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

There is also provided a method of treating, or reducing the risk of atherosclerosis by
changing the composition of the plaques so as to reduce the risk of plaque rupture and
atherothrombotic events in a person sufféring from or at risk of, said disease or condition,
wherein the method compﬁées administering to the person a therapeutically effective
amount of a compound of Formula (I) or a pharmaceutically acceptable salt thereof,

solvate or solvate of a salt thereof.
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changi ng the conposition of the plaques so as to
reduce the risk of plaque rupture and atherothronbotic
wer@ntigsieqr a person suffering fromor at risk BET/SEANTI000537
di sease or condition, wherein the nethod conprises
adm nistering to the person a therapeutically
ef fective anount of a conpodihd of Fornmula (I) or a
pharmaceutically acceptable salt thereof, solvate or
solvate of a salt thereof.ln another aspect the
In piictisenabpectithe ptdsett iprentiomipevideph phararewticaldbrmulation comprising

%lg%}fyo%f g S ng’ff aa c;@%t{th%{gﬁ etj {7 Sl eoft L %ﬁarm\ace:eutlcally

ao&ta%taas%ﬁwﬁér&ﬁl .J,owa@&aes,ratxatalc@a%att thetéwrlﬁeamﬁale\«aﬂue or
solvate of a salt thereof, in admi xture with a

phsivzacenttelly hesaptable adwemtabluentam canrigntior efieliy thettregiment or
e et B P 8 TR oA B0 b
enzynme MPO i s benef|C|aI In a further aspect t he
present |nv ntion ovi.des a .pharnaceuti.c
In b SRS 448664 %B’t?é"rfttéftvﬁﬁtl% Rrﬁt@fiaﬁaaeeh%neamca&f?re&tttwa comprising

 1RERbHicAly tceRTP AR Of 2 ERRFBHNA of Fdrmf (1 h ticall
y pharnageutlcally accept%ble salf tﬁg?eo§§cggpvgmgC%}Km d

aceapkaphe wlidhereofssrlvate prosobiate, ofiarsali drrsafuin@dmivttireavith a
t t
phgg‘taceu C%H% agc%b aXle%%%Sfﬁﬁt ? u%nfléy LA%é'iaerll fo% ?égp at;(e%gm%
proyhiyiaxisdiinanfoiifBiymabyaidedess. | n a further aspect t he
present invention provides a pharnaceutica
formul ati on conprising a therapeutically effective

In%"fQHﬁgr aQfecBhb ?f@géﬁt e eBfios }Iﬂ‘b{ﬁdtz@a pharma8utiBal formulation comprising
pharmaceutically acceptable salt thereof, in adm xture

a meelalcgihmffmtm@ tm@mt o§a sereepmdisl Eormayle (Burr 2 phpinpspitically
acSy tefo"i‘ %t%flér <f>to tlupe \}vﬁ]ﬁe %ﬁa?ﬁdtage%rtll% %rac% ‘%g[pé! !a&jétfa%t (Hﬂuent

P2y O s ea i cere r‘ova

or&hiiRE, CtSﬁtltse ﬁ@fhe@redirﬁe(mt dﬁpr@pl@ﬂkdmp@ﬂ mﬂhpreableﬁfstseéeydlo- and
di sease _and heart fallg{ d respiratory disor
ceEqhEQY 25l RERSHRSEleEdis chisgEde mﬁpﬁ%%lr e dseasgand fgart faiture and

regﬁ%cﬁg RisBrlefsC §uch he cﬂ&’b% @BLtrdcRVEPhhRRaR BMLEE B Shother aspect the

ceutical fornulation conprising a
preseet mpeﬂmnmvléesefpheunacv@cahf@mulabﬁn eongprigieg mtherspeutically

or a ce t al.l e
QR Rty SRy IS U YuREERLARF 8ot s
thadot, ¥élvate omdltataomaﬂﬂmaeaﬂ inCaindiytuRCeiph @h)irﬁla&d;twa&@nt :
dlluent or cgﬁrler for use in the treatnent .o

aceFRiHtS PR YRt SHIUSHTIE CHEET, &t dst & 1 TRataraher P iytags of

atﬁagéttéraest ﬁretaﬁﬁgtah@fbdatmgawfaﬁﬂaefoﬁ%@hemtﬂefosaefdue Mskions
and/ or pl daques and/or by Eswventlng or slow n

aqdfom @&@1@@ fmd/ ag by exéveniingpr|skosying progragsion of existing lesions and
plaques.

In another aspect the present invention provides a pharmaceutical formulation comprising
a therapeutically effective amount of a compound of Formula (I), or a pharmaceutically
acceptable salt thereof, solvate or solvate of a salt thereof, in admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier, for use in the treatment or
prophylaxis of atherosclerosis by changing the composition of the plaques so as to reduce

the risk of plaque rupture and atherothrombotic events.
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pl aques. I n another aspect the present invention
provi des a pharnmaceutical fornulation conprising a

wo bh@ragpses i cal |y effective anobunt of a conpounkiCDSE2007/000537
Forrmula (I), or a pharmaceutically acceptable salt
t hereof, solvate or solvate of a salt thereof, in
adn1xture wth a pharnaceuti%ally accept abl e adjuvant
di luent or carrier, for use in the treatnent or
prophyl axi s of at her oscl er osi s by changi ng _t he

The pr@é invientipnofurtheraelies tubhsrapiss 5 thotreadetett he ri sk of
o%g%et eraﬁ% Hise d'%Rg) ﬁ%lﬁg gtbn{ ARt t@)&%%&e?ﬁ@@éa@@@ﬂb)

1 on urt ate totherales
Detﬂeﬁa;i rmgmu@é Deﬁem inoSkdipenbreaini (CO S Mdd @egmye Immmnh@\d(?l)

but t ted.to.Al zh D
Aokt ke e T SBE AR IES PR AR e )
CoERERE ﬁrhﬂﬁreHéHﬁN b 'D%ﬁienﬁi\/gﬁ\ﬂ) VAR RS Sclératis, d’aﬁlﬁﬂﬂm&s Disease
npail r nent , el ated Cognitive Decl|]

(PDAmrweﬁha@@g ma:lthmﬁemmpﬁmtmﬁm s R@e@éngéwqtrgpb‘@l%ﬁf‘l sclerosis
le Scle

AT FLAE S RN, Cortt

%ﬁm@&ﬁ@phto@rdsatreswrammlear Pakss, (Gt\iﬂﬁm-ﬂm@bmdremedﬁBS) and

e DB R ane S oy B B rdpetgges i

1no ﬁ?ﬁé& &, DEMn sy RdrBmBarakeuRWRH01E defBS)a wHlllDekh badies; HIV

I'nf T ammat ory rg;ll nat i ng PoI eur ath¥ é
depentin Freptotapporab mq@m Ppl‘skmsen ﬁ Q@d ch’s fba%%ﬁe Niemann-
P@%a?)réseaser_ﬁréﬁﬁ thélb 1n dgﬁé}ﬁﬁz}u@léle Wi &N Chfeld-Tacob

ont bt enpor ment | a
'Dﬁ@ﬁkamﬁp@xﬁhiyﬁﬁ (FTDP), Pi ck' s Di sease, Ni emann-
Pick's Disease, traumatic brain injury (TBl), denentia
pugi l i stica, Creutzfeld-Jacob D sease and prion

Tﬁgh;ﬁ%%ﬁ@ﬁveﬂﬁn HitghePFS8IYo thdi¥AEd foP theftiainikat of: €| at es to
eraples for the treatnment of: Neuroinf|ammato

Noirsiofldemasyy Ritondsindeding bet ot Hindteetoruliipie %@feﬂs MS),
|
ST e el e o

Progr essi ve
ardiSlpratucar Eﬁeﬁs, Gailidin-Biamé BandremSyGBEH whrm@sﬂammatory

T AR LR BRI iy
Rgﬁmlﬁg ARG \y'}@éélé@h@(@zll/l% @C&l&fﬂﬁ% es@%mﬁ@la/Scleroms (SPMS),

rogressi

I e Sc erosi.s and Primary
aﬁhgﬂwﬁ%eww\ﬁt@le%k&%sﬁ? Mgﬂip

The present invention further relates to therapies for the treatment of:

Cognitive Disorder(s) including but not limited to

a) Dementia, including but not limited to Alzheimer’s Disease (AD), Down syndrome,
vascular dementia, Parkinson’s Disease (PD), postencephelatic parkinsonism, dementia
with Lewy bodies, HIV dementia, Huntington’s Disease, amyotrophic lateral sclerosis
(ALS), motor neuron diseases (MND), Frontotemporal dementia Parkinson’s Type
(FTDP), progressive supranuclear palsy (PSP), Pick’s Disease, Niemann-Pick’s Disease,
corticobasal degeneration, traumatic brain injury (TBI), dementia pugilistica, Creutzfeld-
Jacob Disease and prion diseases;

b) Cognitive Deficit in Schizophrenia (CDS);
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The present invention further relates to therapies for
the treatnent of: Cognitive Disorder(s) including but
wmoio7hiasi¢ ed to 2S a) Denmentia, including but POL/SE2007/000537
limted to Al zheinmer's Di sease (AD), Down syndrone,
vascul ar denentia, Parkinson's D sease (PD),
post encephel ati ¢ parki nsoni 4&n denmentia with Lewy
bodi es, HV denentia, Huntington's D sease,
anyotrophic lateral sclerosis (ALS), notor neuron
c) MikleGopadtivie MND)irmEutqNIGd); enpor al dementia Parkinson's

O b stons e Mo R BRI ARVD D scase, 30

AL RietRRESHniHRITRENAATOOD);t raumati c brain injury
) % derrentll agg%}%l [ 1sti c%\ Creut zfel d- Jacob Di sease

f) minfp\rq Ipwatipment elpyntiedGAND).ve Deficit in
Schi zophrenia (CDS);c) MId Cognitive | npairnent
(MCl); d) Age-Associated Menory Inpairnent (AAM); e)
Thé@ﬁas&ftliﬁxteﬁdoxﬁﬁmhiet iel@eslmﬁieirdp@s(fm)reatfn)enmgni tive

Denentia (C resent | n\/ent

Atfegf Ea TR R ﬁélﬂayb?fé%‘“fré?r{ YfremHeat lgited ¢
auéstto%r&eﬁa@di?@;dbmn@p Glttgﬂtﬁh‘d@ﬁél‘n’ﬁy&%ﬁvw&sgdéq&ﬂﬁﬂﬁﬁnd

I ncl udi (? but not [Tmted to attention deficit
affgetevsrdisordetsADD) , attention deficit hyperactivity

di sorder (ADHD) and affective disorders. The present

invention also relates to the treatnent of the
Theipssasidaveatidn ales edlitei0 Shadiéadmentioll die diskyisdd@nd taitiths below

e conpou of the present inventjon:

wagymﬂ t Brafe ?Wgﬂﬂm COpPeYRds O RFPTeReRRE OBt t he

resPira Ry Badi s RS diR8e BPthe bRFAGh B4R E ORGR Alncluding

altergic, intrinsic, extrinsic, exercisSe-induced,
br@mhgll iaflegice mﬂ(mmﬂe&mnﬁlg %Ksmlaermdwndl, mm;:frddmbd)nmpmn

AIPnS#ﬁC%g)ev iC rcb.{yiindg ﬁ%‘)ﬁh EI:I}E'%CE gt tSHY ]gncP foe e:r\?\gtgrtltearﬁtd of all
‘mtmes,ane sthen sauswt&&&wap hymlresp@bﬁwmgﬁ; bmeniatdbm&wpulmonary
.di sease br on 4’“ tis, | ncl udi ng i.nfectious and
disegis )F br@nﬂ}lts-h et NAB oS RPRIWiHTaRghalEs; guphysema;
br&yc'ﬁiecﬁs&l é%@éﬁ@mséasra%id%e@ ﬁnnérasnﬁﬁg ar] Teliigd AQd

rel ated di'seases; hypersensitivity pneunoni tis; Selsung
hypétsensiivity pnewsherdiis dungrfybposisy envlwlifg dypiegerge Eibrosiog alvislitis,

idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy and
chronic infection, including tuberculosis and aspergiilosis and other fungal infections;
complications of lung transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and secretory conditions of the airways, and
iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus;

bone and joints: arthritides associated with or including osteoarthritis/osteoarthrosis, both

primary and secondary to, for example, congenital hip dysplasia; cervical and lumbar
spondylitis, and low back and neck pain; rheumatoid arthritis and Still’s disease;
seronegative spondyloarthropathies including ankylosing spondylitis, psoriatic arthritis,
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i diopathic interstitial pneunonias, fibrosis
conplicating anti-neoplastic therapy and chronic
WO ndoeas2sos, i ncl udi ng tubercul osis and asper gi PCDSEN07/000537
and ot her fungal infections; conplications of |ung
transpl antation; vasculitic and thronbotic disorders
of the lung vascul ature, and4pul nonary hypertension;
antitussive activity including treatnent of chronic
cough associated with inflammtory and secretory
reastivel prtliriiy smé ﬂndlffereatlaztwéwndaﬁmpaéhm semisiacthubsigi otheramfection

rela{f]:g aﬁﬂ Soarn PR n%xeth %ll“tss?rldgr% lﬁ@ ﬁ%‘l reirr]clu é}sgsl irbcged%}gdc}?o snghseasé and
o&bét&rsgnd}oﬂhhj deutel and ich@hitdirngalfifiduted bynoRtls iRsadifdrayte gout,
fever); nasal polyposis; acute viral infection
calcER BHPRRP sphie Eporiban dipase. A ¢alcnrr apatidirelntd teylon, bursal and
i \/
o A8 N GYRENEL Bl S SR 0N S
syacmmsptewssandémmﬁd at:led)dwimah systeniip &lpmd |eryghematosus rmxed

R L
myz@amnesahchmﬂg detmatiimy®RoIRchidigolysayositid; mymﬂgﬁlfhaﬁ@hne@quemle

heumatoid arthritis and Still's disease;
H@@%W@ aine/doppbiayilampetRp B REHesO |‘W@FQ}’6¥ J9gt distribution and

as%ﬁé@h&gnﬁp %ﬂg%ﬂéu lafic fé?/%loﬁﬂd?s'sg EJH'E; 'CB ghé %@% LY &ulitides

arthritis and un erentlat arth %

inghaging giaat ¢chirarteiigs, dakayasiie artﬂ:rltfseehmrngtraeSsayadlrome polyarteritis
rthopat hi es d_bone sor such ber 0Si S

neftfie S EoRE pP Rt PR R B Byl PRGN

hypaderitviR ir€actbnss tirb lbbﬂﬁgeﬁld?éf@WtEMS lbwce)wdpdi@; Mﬁﬁlﬁea

gout , aIC|un1pyro%%% phat e p03|t|on di sease, and )
ME‘HFeéliaﬁ?ﬁnzf%‘&Fa MacklesWenlls avidsoraerind Hamdlial Babraniay Fever.dfikuchi
disfd: &&gdggﬁh e, g&@ﬁ nd secondary
1&1%9 s syn rongﬁgéégggﬁﬁgég g éﬁd limted
scleroderna systen1c | upus erythenatosus m xed

connect.ive ti undi fferenti at ed
T RRER bk BEEr (SR or i shbten RS WhbtsRhe formaound of
Fdrmiat(w d@ phefiRb@IRine hddeptableRelt ﬂ@fdﬁ!ﬁ)@%lphhﬁnaceutlcal composition
ymal gi a rheumatica; juvenile arthritis including

oruf@m%mcempﬁsma meamewyndawftl?ﬁmw&%ss @kmmmwownﬁv or
se e%hﬁl'l}b h %r %%?%5?&5 Bfr WMaﬁﬂ&ﬁ of Qﬂgﬂoﬂer&l&%c} %nd
ever stenlc c conplications; “vasculitlides
cerabccmaebuﬁag aghemstlem@lc disardeey andipsripheadlaytegudisease.t eri ti s,
Chur g- Strauss syndrone, polyarteritis nodosa,
m croscopic polyarteritis, and vasculitides associated
ThIM ﬁr&eﬂﬂ ihedntion iGided BompotRas SEFGHulav(T} 3hdra@Ghiddsnpounds in their
yogl obul i ns, and paraproteins; |ow back _ pain;

fonaﬁf falts) Suiehlesalts inpladsthoas formed itk PEzapis| o dnasgas #ids, or organic
ordfitediafhbdsk@lsubh D% iR RofHENS be pithitieBitically 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 potassium.

The compounds of the invention and intermediates thereto may be isolated from their

reaction mixtures and, if necessary further purified, by using standard techniques.
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di sease; drug-induced arthal gi as, tendonititides, and
myopat hi es; The present invention further relates to

W@ 0vbilearé on t her api es wherein a conpound of FRCTBE207/000537
(1) or a pharmaceutically acceptable salt thereof, or
a pharmaceutical conposition or fornulation conprising
a conpound of Formula (1) i$5 admnistered concurrently
or sequentially with therapy and/or an agent for the
treatment of any one of cardio- and cerebrovascul ar
at heroscl erotic disorders and peripheral artery

di sease., T resent invention.. . ds; of.
Thisomarats b Faa o5 B g b shpgaREnY Rifer SRt O
ensiftlol®rs, SldkibRBhersSakéBated) Cutideers hob@idhaestereof 4h included within

organi ¢ or inorganic acids or, organic o

; r. inorgani c .
theaepor {BROCR I Shedirouh 8P SyTHE THH R PLaprption of
racie%%cg %ﬁ)@'@]{e%f ﬂlet%gllﬂg?m%q}sﬁ% c@ﬁveﬂﬁ@ﬁa@?b@ﬁﬁﬁﬁ&ufdr GRdrhple, fractional

e aci ase§ may be of utility in the

crygtaippation, iop BIPAA Afterrmiafivelwmtthoverivhs ptécak ispen meryi be prepared
.questi on. Tgﬁs, acid addi%io salts include inter alia

direpbeusingontically e APEPS Mt aci d. Base addition
salts include those in which the cation is inter alia
sodi um or potassium The conpounds of the invention

Theredmpaurdsros doands (1) ped eis Phefpapaitically apcerfails spliserryseil
react RS ical EMp@d,

b e o B el o T
(1) may exist in enantionmeric fornms. Therefore, al
enanti oners,. t eregners

di .rac tes f: .
Sy U D P
varPWRA i Ofdmpbifd ¥aploets tenhbdalf aisangrsionayd e tiestadeat dulired.

by separation of a racem c mxture of the co unds
Howévey it genestli sa0sastoryaesinis &Eﬁe@tam%ﬁrwlé%tﬁ?ﬁ FINPGYGE ¢i°onal

LY SEAld 4t 3L 28 of B forndd @%Jé@il ¥nd 2008 nypAEd: abkp
adgrb'%{llsgce%d %tégh%agg Orfn{glfl3 SE@_pr epafirioe dlltlr\é% 'y using 4
optically active starting materials. The conpounds of

Theqorpoands JibrarianDehd SEARE SRR e e SRR Gnersot may
béggs'gh Vh ibeiasw, BR ihé 86 FHaphfprigd aiarabBcalf@inpobieons in which

ve-mentioned therapeutic indications, the dos ge .
thaminppwtdaralgrivitive is ifadebtirisavith apRarRagaticaly aeewﬁ% Rfjuvant,
St Qv et bl 4 dobdienstd SakRRb cal
o8 B TR BB BRSOk
cabp@ithaconpesing heocdrpmpous] efifermulri(hi atagphatnazgeutically
a(g:ggtg eﬁglfc thtepeeof,slg laérgixtm?ccra wit?lfap %@ﬁic%ﬁ? agc%gtagﬂ%gju%t, diluent

or carrier. Administration may be by, but is not limited to, enteral (including oral,

sublingual or rectal), intranasal, inhalation, intravenous, topical or other parenteral routes.
Conventional procedures for the selection and preparation of suitable pharmaceutical
formulations 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% of a

compound of Formula (I), or a pharmaceutically acceptable salt thereof.

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

which comprises mixing the ingredients.



(=)

The conpounds of Formula (I) and pharmaceutically
acceptabl e derivatives thereof, may be used on their
womMv7/142576 N t he form of appropriate phar naceut PCEEE2007/000537
conpositions in which the conpound or derivative is in
adm xture with a pharmaceutically acceptabl e adjuvant,
diluent or carrier. Thus, anbfher enbodi nent of the
i nvention concerns a pharmaceutical conposition
conprisin a novel conpound of Formula (1), or a
QJ%E QI@MI%(D&E@&&@EMC@HMHY a¢deptablefsalt itrerend niay bair e
s acc t abl e ad uva uent
a%*%%&??f@% SRR Pif Ly e thet BE e Hlging roups:
1) amnn-mﬂaimmatorﬁmgeﬁ,ﬁtsafor(exﬁﬁﬂ)ludl ng oral, sublingual or
rect |ntranas i_nhal at i on, |ntravenous topi ca
or mDééFénftCG alicyligrasyd, Tuprafem oppieasn, plugtirgtmediclofenac,
forinkih@e@hgct i on and preparation of suitable
pharnaceutlcal formul ati ons are described in, for
ex apdreotrignh synthesirinhibibrs (S-LﬂwmhﬁﬁosmchZD4m3@@t&p rm

Do one, M 104 585 ST b bl SN0 P0G oo,
| emmmmmAmy@o&e@mmfsyeg STS6HIRBC30%619f); a
d of Formul a or a Bhar maceut i cal'l

o OB Iplirtrng Siee PP S bsstoT e 601 5 4B cisnqbrlo, AR 11, aceolate,

pr Q[ngSﬁlj or the preparation of such a pharmaceuti cal
conposi tion, which conprises mxing the ingredients. A
Zb@ﬁﬂ@@ﬂﬂenﬁve%¢mlfar ¢einpler a phar maceutical ly -

t d
o DREAMTAR eSS loh e RSB or rore of ¢ he
f ol Hw)mugm@ngm@ldﬁﬁemﬂg er2fink inhibitRETERL. Yop@ﬂ,%ﬁlﬁ]ﬁ)nl f®fnapril,

exanp NSAI Ds (e.g. acetylsali cyI ICc acid
I blfd“raiﬁ‘PEﬁ napr oxen, fI ur bi prof en, dicl of enac,

| ndgRBicAR mwn@)blécﬁ%ngyﬁgg r@ﬁ%ﬁﬁ%nﬁ’ 1%5 Erl %l%dipine)'

(5-LO inhibitors 1 euton

CJ 1®@Lgloteﬁsm3ﬂ-®4¢ptMBgomhﬁs i6é. g dubssaetany. caBd’e%af(anlteEﬁ:ﬁsartan
gg VK091, MKBB6, A81834; LTA4 hydr ol ase

i nhi aﬂi s e.g. SC56938, SC57461A); c) |eukotriene

3yamtiephgrlamial Agerimpls ( e. g. CP195543, anel ubant,
LY293111,  accol ate, MK571); antj-hypertensive
@3t %YOH%H%IDW&%K@%@)IH%&B&&@)) bendsings, (ecter. Yeeinbibitotspl |

at &) Yiblet 38FBhRbn inhibitors (e. g.clopidrogrel, ticlopidine, prasugrel, AZD6140);

4) modulators of lipid metabolism, for example
a) insulin sensitizers such as PPAR agonists (e.g.pioglitazone, rosiglitazone, Galida,
muraglitazaar, gefemrozil, fenofibrate);
b) HMG-CoA reductase inhibitors, statins(e.g.simvastatin, pravastatin, atorvastatin,
rosuvastatin, fluvastatin);
¢) cholesterol absorption inhibitors (e.g.ezetimibe);
d ) IBAT inhibitors (e.g. AZD-7806);
e) LXR agonists (e.g. GW-683965A, T-0901317);
f) FXR receptor modulators;
g) 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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b) angi otensin converting enzyne inhibitors

(e.g.captopril, rampril, quinapril, enalapril); c)
w@ adociipsrehannel bl ockers (e.g.verapam |, dil tPEweER007/000537
fel odi pine, am odi pine); d) angiotensin Il receptor

antagoni sts (e.g.irbesartan, candesartan,tel em sartan,

| osartan); 3) anti-coagulant7a, for exanple a)

thronbin inhibitors (e.g.xinelagatran), heparines,

factor Xa inhibitors; b) platelet aggregation
Aﬁ@ﬁﬁkQ&%gignﬁ@ng.clopidrogrel, ticl opi dine, prasugrel,

AZD61 %;'4) nodul ators of |ipid netabolism for
Aceordimgte the)inVention. e WEhainrevidy & progess ferdhepiepargtigihefompounds
of fin@ b9t A BBERACUAR) LUHACRR, piFR Rentiomgudizgippoomer or
racemdie thease wherdibRE Grdefined astin Fetreulg (8i nvast ati n,

pravastatin, atorvastatin, rosuvastatin, fluvastatin);

c)- chol esterol absorption inhibitors (e.g.ezetim be);
ThebukhduBfik ﬂoﬂ&kfﬁgtd@ﬁi’ipﬁ@n 8f sub Brot8a6 it isad bk ¥iiagos Bkt where

(e.g. GM683965A, T-0901317); f) FXR receptor
appropiiatasoitable prpteshes geups ‘E@\]st@ added t9i ask sybsqyenﬂy removed from,

J - ' ! £.0r - ' :
RS R B S50 ot o oo
skitizdimpthe art afivigamix isylaingsss. Cenpntipuad proceduresieh using such protecting

1067) . Met hods of pre ation. Accordi ng,to.the .
a0 B P SRPTE RO P e P ABEAes Pl g example, in
“PRIGEAE BrdipB iPOrgamMidsis QT WoGaenap (VL. Waits, Viley-Interscience,

pharmaceutically acceptable salt, solvate, enantioner,

Negti ¥erket 1080 Ft inplse tackerrnderstond it p tapdp@iatioRet  ST¥BLF ned
sultindelt 1'1:1?{ a[HtBh@ éxloqlg of Mbgﬂﬁg&ﬁ%g cilg&ﬁicgptlnglﬁ' 198on can be conducted
‘ sucth processes It to | d

escription o I'S e under st oo
ontahg internfediage arfimabpodatt en tewsyhtibliepash atverd thedingt pragect, in

Ml b ded tp, d subsequent| d f. .
Wi e e is 5s bl bR dure by Pk e T of
oth¥r llnchEndlg8dtdrie MRERE SiddRd1eY t1RPSage to the conditions or reagents

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

differently. The terms “room temperature” and “ambient temperature” shall mean, unless
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skilled in the art of organic synthesis. Conventional
procedures for using such protecting groups as well as
wez@npsxsse of suitable protecting groups are deBCY/BEE®A7/000537
for exanple, in "Protective Goups in Oganic
Synthesis", T.W Geen, P.GM Wits,
Wl ey-Interscience, New Yori§ (1999). It is also to be
understood that a transformati on of a group or
substituent into another group or substituent by -
oth&Meds spadified i tgup&hiufibetddentl® 20006 0Ct Thb @i dreflux” shall mean,
i nternmedi ate or fjnal ga%duct on the synthetic Eat h

unles§\pieaviss slated g relseaer oran smplausi splvepdising aJFBPY

&that
e
be tded forchebedtiog af repbiim mixauges. Tbe tehas Efastiichiosppogpaphy” or “flash

ot SRR St By RO Ry S o
orgﬁﬁ%@wv&ﬁ &bthlxﬁﬁ@sr t@@ﬂebﬁb@mbbﬂﬁ@'fa@é matl ons and synthetic

steps in a suitable order, will be readily understood
to the one skilled in the art of organic synthesis.

m%gqpﬂg@e%ﬁgf]%rm@%sfor mati ons are given below, and it is
_ that the described transformations
1. Alpmcnsstfot prepareg aovvimpotind ofEorgehdl), whgreouR sisdefined as in Formula
1 stltuggﬁnefor whi ch the transformations are
()ésxs Rleferences and descriptions on other
sui tabl e transformati ons are given in "Conprefjensi ve
Or ganj.c Transforrmtio - A Quide to Functiondl G oup
N epa ations" R C ,Laroc VHC Pwbl i sher sgni'nC
Refer ences Rand dgscri pt Fers>of ot h%su
react| offs are descri bed}’fn t ext books of oggani NH,
chemistry, for exanple, "Advanced Organi ¢ Cherjstry™,
March 4th ed. MG aw H Il (1992) or, "Organi cR
Synt KB3is", snith, MeGERN H I, (1994). Techni ques for
purification of internmediates and final produ®¥s '
i nclude for exanple, straight and reversed phase
chr omat ogr aphy on colum or rotating plate,
recrystallisation, distillation and |iquid- Iliubd or
[ n| tions

tabl e

solid-liquid extraction, which will be readil
under st ood by one skill ed in the art. The def
of substituents and groups are as in Formula §
except where defined difflere y. The terms " oom e
tenperature" ehnd " ambipgnt npér at ur e”
gessot herw se specified, la terrper at ure vvee

and 25 0C. The term §¥etjuX 1@1’]&“ mean,

otherwi se stated, in reféfence’to an enpl yed soI \I/\%ht

using a tenperature at oft slightly abovethehlllng

poi nt of the naned solvent. It is understood that

m crowaves can (\%1) %)
Scheme 1

Compounds of formula (II), (II), (IV), (V) and (VI) are useful intermediates in the
preparation of compound of Formula (I) wherein R' is defined as in Formula ().
Compounds of formula (IT)-(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).
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be used for the heating of reaction mxtures. The
terns "flash chromat ography” or "flash col um

W@ boooresogr aphy” shal | nean preparative chr onmaPOhSENY000537

on silica using an organic solvent, or mxtures
thereof, as nobile phase. Preparation of end products
1. A process for preparing alkonpound of Formula (1),
wherein RL is defined as in Formula io (lI) is shown in
Schenme 1. (M) (V) Schene 1 Conpounds of formula (II)
a)(Rdapf}on ¢flethyl cjanpamta‘de (101 Yittea thiasef ofl foinmile (R dviadres Ri' s

adelf S By AR AR, Rln RIRRN Sy SRR i A Gl

th(duiFéa-(IH/)Ta}e alseleidt dietispeadatEh aisaitdbie AVl aabieas aﬁan@a Bndgh
repared fromeither comercially avai | abl e e, |nth°e
1‘3@&1& giqhras sodupystinaides adderh dbe temmrertne rlfktyetcaléx frpmy 70 °C up to
reﬁux era%%??x%qga%tloﬂ'ﬁn xtare20) - @) Reaction of ethyl
cyanoacetate (1) with a-thiourea of formula (111);
wherein Rl is defined as in Fornula (l1). In the

oc ss...ethyl cyanoacet nd 0
et et e Ty Eatpron B efBad e VB wifdsSdium
nifrit irpdH Ridik Sdivn. 56 hraxsssetlB @IOhracid 19) @d“su@ﬂ;éﬁ@éd ﬁl@: solvent
such as sodi um et hoxi de, is added. The tenperature is

such g5 acstie geif (Hhio7A§0Yan agueays selrtien) apé hﬁ@p@hlama%qi (aghBM) and
stﬁleeﬁ% 5 Qtﬁtame%rﬁ éaratu@ béé?@&td ‘gf]?lﬁf g5t - Y rtéaf({} JﬁmﬁI’ce&.before the
I's sodi um

formul a ereln I ned above w
sqdutmmttlete,ldlssatvedmwmrsmddbddmpwhsm the process, the
thiouracil (IV) is suspended in a solvent such as
acetic acid (10 to 100% i n aqueous sol ution) and ‘
c)mzsdmacdml Fraitbir@6icdmpashd dfihrnand (B, wheRth RY isAefitdd ABVE In the
nperature between 0 C and 85 0C for 10 to 20 m nutes
PIB%?Sérﬂée TeRection it tha miresol capomndefdpirada (V) may be carrigd out with a

f.

S S PR bl R LMol @ Pl O R FRRH T n
sutiable eslyent tnigturesheb i wateo ﬁnd dremponib sdstior ongadivmghwdroxide (ag. 1N)
f I d ' i tabl ‘

o G R A e e R (GBRTHAPE 1 af P GG esd 4 bours.
AbyEER@BNhE kBdifE Athionitk Bowdd B8'hdRBldBes8) t68RY cdditiddE Ssed in step b.
such as water and ammoni a sol ution or sodi um hydroxi de

(ag. IN)

d) The reaction of a diamine of formula (VI), wherein R! is defined above with 1) formic

acid, ii) formamidine acetate or with iii) trialkylorthoester is described below:

(1) In process (d), the diamine of formula (VI) is treated with formic acid (98%)), at a
suitable temperature between ambient temperature and the reflux temperature of the
reaction mixture. The process is continued for a suitable period of time, typically for
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.
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 (I).
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at a tenperature range between roomtenperature and 75
OC for 30 mnutes to 24 hours. Alternatively the
WG owi70#506 t hi oni te coul d be added directly to PEESE2007/000537
conditions used in step b. d) The reaction of a
diamne of formula (VI), wherein Rl is defined above
with i) formic acid, ii) forfanmi dine acetate or with
iii) trialkylorthoester is described below (i) In
process (d), the diamne of formula (M) is treated .
(it prodass () ctha diaghifeodbfprmde () suireats) veith %)Fr‘pém&mﬁrf’éetate ma

et ween_ajhyi enmner d ] ' R
B FER pRTRR0) ahTRE AR AT ME AL TPELAHLR -
undil theirkREbe ispehiplte, @fpitallyeor I-ghi cal |y for between 20 to
.30 mnutes., After. remqval  of _the formc acid, .
(tif)re Rraresst(dhith 1%(“%‘8@?%5@8%&3@6 2154 2 S“Ftaﬁﬂeém?f&{e with an

. T AOMBRYSROG rgothyl6rtiSubihatOahd thiBRipylortho-
a§$%35é95@g coﬁ%%ﬁnd g#g%%%ﬁuléhﬂl). Thettreafggﬁyowd?h. )
fobraate, dpsionallyrindb preeneof assuiehle sivent siokers an alpobeli vy reaction is

t enperatyre, for .exampl.e for LUt :
e e ST R0 PN it iRy i
andtadiibe tinek kxdgeheaefrainB0anidfitet fosoveadghti on m xt ure.

Alternatively the reaction can be perforned in a

sol vent such as water to which formc acid and

ofll fﬁ@fﬁ?iéﬁo?@de%h%r;ﬁ% 68 dikhine FESIBN(VIS idtd 8 oA,

under ux overni ght which after neutralization ) )
Fayinndes(l} 4re desnibedimdholiteporeandwilire tepdily imewpsrto deespersogskilled in

the diamne of fornmula (VI) is treated with
t]:'P@fetrrtarrl'dine acetate in a solvent such as (DVSO

di met hyl sul foxide at a suitable tenperature, for

exanple 70 C, until the reaction is conplate, .
2.t prosassifor preparipg 3 q@z.mpewc{ 9t ﬁ%nbkg&begfgef%‘)@ i fiefingfl afnfermula
(APfsehRETHEA Chith) oS! BERURH 3o, P163Y I AOKA 1l SHRAEAL U @

th an excess of an appropriate ortho ester such as

triethylorthoformate and tri propyl orthof or

onalgy i the presencecpf a suitabl e sol veat: h

as hol, until reactjon is coﬁpletqu he
Hefper@t ufe is typicall /J%\ o t heTeftux "t enpepatnre
6f the ction mxturé and‘reaction tines ame

genegmal ly from 30 mnutes to overnight. O her ?pthods
for the conversion of a dianmine of formula (M) into a
conpo@vill) of Formul a (1) (BH® descri bed in the )
literature and will be readily known to the person
skilled in the art. 2. A process for preparing a

compound of Formula (1), wherein Rlis defined as|in
For mul a l b

9 &

N
Dan 8
R

HZ
Ph
O
H

0

@® -~

X)
Scheme 2
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(1) (Suzuki et |I. Chem Pharm Bull. 2002, 50, 1163)

is shown in Scheme 2 (VII1) (VIIT) (I X) (X) Schene
wQgempasnds of forrmula (M1), (MI11), (IX) andP¢HFEADE000537

useful internediates in the preparation of conpounds

of Formula (1) wherein R is defined as in Farnula

(1). Conpounds of formula (¥1)-(X) are either

commercially avail able, or can be prepared fromeither

commercially available, or in the literature described
CospoR@isd Sorn)a (RAAC(VIAN), @K) and (X) are useful intermediates in the

5- Ami no-4-im dazol ecar
preg@iaien Pf e oRndrth i &émag (ﬁﬂ'ﬂﬂ%%}(% %ﬁ%mned\% By RrprlerDs s
Co%ﬁhﬁ}ﬁ%t‘ il (A ga&ré dither @d?ﬁim@rc?aﬂytaaﬁla%leb@ QRS ared
such as sodi um cyanobor ohydri de or Sodi um
froa@thex ydnumeriatly iatia]ablen Onlns‘hﬁ litataiuse desicvibert cosupphings
net hanol, with the optional addition of acetic acid,
at roomtenperature or wwth heating up 10 to 50 C gave
a) szﬁ:’uioﬁb(:‘S-Uﬁﬂlhamelnﬁﬂaiowcﬂﬂbb@rﬁlﬂéQVHWﬂREﬂGlbﬁrﬁpﬁaﬁé aldehyde of
intermedi ate of ,formula wherein Rl is gefingrd as
formplarof R vehepaiy R i datingd a3 ‘é“d%ﬁlin@&@nﬁ"tdea Wijghle pgrohydride, such as
I
o B e e A e s
metipon], tetipis aptionel agditioni af nestivedidatigooh iéroparalie qrxylth I@ptmg up

ono i nter mula (X), wherein RL is

103%?& géa‘é P HESHE ﬁf??egftfesmul%h?ih a base such as sodi um

hydr oxi de or anmonia (7N in net hanol) at a tenperature
ambient to 80 0C and the reflux tenm ure of _the

b) Kspsfiontof grmediofepiiompe rgenny ( sle e pe P FqufagD), with
o JEhPto g o Sasm aldonseges sholpininio Ahalyson
sohrnﬂﬁ)sdcloabsdlddbmmﬁ}smmnémﬁ&aml nbfopmtsegefapire gagdticnnsiiate of
P i ons were typically run under an inert atnosphere
016’?‘1?1 }ogen or argon. 1H and 13C NMVR spectra were
recorded at 400 Mz for proton and 100 MHz for carbon-

13 either on a Varian Unity+ 400 Spect r qnet er
c) Bgestioped injprmedintoseffomuds phhpderein R is de ined as in Formula (1), with a

base such as sodium hydroxide or ammonia (7N in methanol) at a temperature ambient to

80 °C and the reflux temperature of the solvent gave a compound of formula (I) wherein R'

is defined as in Formula D.

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

of nitrogen or argon.

'H and ®C NMR spectra were recorded at 400 MHz for proton and 100 MHz for carbon-
13 either on a Varian Unity+ 400 NMR Spectrometer equipped with a Smm BBO probe
head with Z-gradients, or a Bruker Avance 400 NMR spectrometer equipped with a 60 pl
dual inverse flow probe head with Z~gradients, or a Bruker DPX400 NMR spectrometer
equipped with a 4-nucleus probe head equipped with Z-gradients. Unless specifically noted
in the examples, spectra were recorded at 400 MHz for proton and 100 MHz for carbon-13.
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head with Z-gradients, or a Bruker Avance 400 NWVR
spectroneter equipped with a 60 m dual inverse flow
w@emba4tsead with Z-gradients, or a Bruker DPXAROr/8BR07/000537

spectroneter equi pped with a 4-nucl eus probe head

equi pped with Z-gradients. Unless specifically noted

in the exanples, spectra werx recorded at 400 VHz for
proton and 100 MHz for carbon-13. The foll ow ng

reference signals were used: the mddle |ine of

Thﬂﬁﬁ@w rgfet?en5981éﬂd'rb wefd 138d: 3He hikid() linetdf®NTBOH; & 2. S(T(éH)Z}B

3. %%3 trogriadie et CRAADASBCED 71 4013 1y CF aeions i & (1D,
2od § Qe%)%@b@ & 796 % £n (3R adUBhESSCIREN$M 1B°C) (unless

ss S tra were recorded on a Waters
othhx@h&mdnna:ted;)tl ng of an Alliance 2795 (LC), Waters PDA

2996, and ELS detector (Sedex 75) and a ZMD single

guadr upol e mass spectroneter. The mass spectroneter

Ma‘é@@e@t?euwgﬂéQ@i:ondrbnaﬁW@‘ce%]L(CMS%ﬂMstirtgmf%ﬁ Wikighck BR)S5 (LO),
operated in a positive or 87%atlvelon mode. The

Wa@%p PP 6: et efedsippiord Spdgx Fayandon@Mibtinglg uadaapoleymess
sp e-ggﬁlﬁlg@f‘ $he BRagd %@@(ﬁrﬁ%tex‘g@% %&@BQ@ hithgh \éﬁgﬁosﬁﬁa@ ibf QOL@@(ES)

a’'scan ti col um tenperature was
opaettd fma d@itle of hegabive itm rApdea ThOedpaitarp volvags ves drivieehdfqooen

200- 40 The te erature of th LS detegto
volfage jr Al dhg e SRR REe L et hregh 4 0060 g o scan
H QI 0176 BRI Rfh R@rahir@ @Ak st EIDtTh‘eﬁ‘ﬁo@é)ﬂhhﬁﬂ)etector was

starti ng@at 100% 10 M anmoni um acet at e

scanpedsGem P AP rp: Tae Méytmaﬁéthé%&f&te&fmm@@gﬁe@m A5 and

thegé?‘%ggr ak/ggt é% 9 Lybag] 100y %@segyé&%rfn@w gﬂéﬁ%ﬂ’? \)Sﬁssa 11ed startmg at

10006/ A{ Ax. IOA;bMemllabmuml apetatce(b&h@[é@):mrfd/o morp‘eﬂef(Mq@é\B) md ending

at TR (BoeERD bR il LRt s Ssedr Aot T M 8, 3.0

50MTS Yim3QMate:d) 1 20MDEMAKGAN | NC.). A |inear tenperature
gradi ent was applied starting at 40 C (hold 1 nin) and
ending at 300 C (hold 1 mn), 25 C/ mnute. The M5 was

SRSl Syl B, o oo s o

by SgsileniSpenblugies. Sat colond. 3&d wesmVE-5 MSQIMZﬁmnacﬁ@hp ped um

(Vi 0 SRS TS A5 TSR0 IR0 T e
en&h g6t 3RP/@bIdRORINESS ik, The X8 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 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

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 G1315B Diode Array Detector.
Column: X-Terra MS, Waters, 3.0 x 100 mm, 3.5 pm. The column temperature was set to
40 °C and the flow rate to 1.0 ml/min. The Diode Array Detector was scanned from 210-

300 nm, step and peak width were set to 2 nm and 0.05 min, respectively. A linear
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HPLC anal yses were perfornmed on an Agilent HPII OO
system consisting of A 379A M cro Vacuum Degasser,
W@I®124258 nary Punp, GL367A Wl | plate auto-sargi/gE2007/000537
GL316A Thernostatted Col unm Conpartnent and GL315B
Di ode Array Detector. Colum: X-Terra M5, Waters, 3.0
Xx 100 mm 3.5 mm The col un@3tenperature was set to 40
OC and the flowrate to 1.0 m/mn. The D ode Array
Det ector was scanned from 210- 300 nm step and peak
gradicttvas\ppleds starting a2 100hYcam (A OLOSMNH,OAe $ips &4 Me€IN) andending
n ra twas applied, starting at 100 % A (A: 10
at N%L(%A@ﬂiﬁp m and ending at 100% B (B: MeCN),
in 6 mn. GC-M analysis was perfornmed on a GC 6890,

5973N MSD, supplied by @% | ent Technol ogi es. The
GC‘e—MSme{mewsmsfoana@n& 63p6) 5973 Mk xsugphigd oy, Agilawin

Te R St ota B oL TR DB P PLRERL 00 Ry Qien

IncSp(A l‘ﬂﬁaf ﬂ&ﬁipéraﬁlrmﬁlen%aﬁpﬂlwitentmgbe4m (mdd Eatih)ypdending

ion source and_t he reactant met hane.
at %@Pe q\)@o\]/@akmé@a?ﬁw et M 325 0T8PS AR § HbioBqyce aid the

reaef s“*@a% 12&hareOTR M8 wiaBihed DOR 61 %%tfmovéﬁhttﬁ’@&aﬂ\@%ed

set To 70 eV. Mcrowave heating was perfornmed in an
wals i8gtttp 3125 rscav's. Sk eleci@ymvditsge ves sstndd eVnode ni cr onave

cavity produci ng continuous irradiation at 2450 MHz. A

typi cal workup procedure after a reaction consisted of

Mierdwave heaihgorastpesfopiicdduah Initittor ar Sroitly SnithinehSiagleahodd
acetate, washing with water foll owed hy drying of the
MIGROFENP 63V 4% W@rcommaé FEAdaligp ah%ﬂSQ SO4) or
Sodi um sul phate (Na2SO4) filtration and concentration

of the solution in vacuo. Thin |ayer chromatography
A (}prc@) wWorkyp pM@mﬁerMGWMWOM$%®@mch® dfitleesprgduct gith a

SO Vﬁ?t oskg]?gsd ﬂg%{ \étletesttléaévas ed § ﬁ%gﬁt@? %oilo&!%%? Iaﬁima%%f th? organic phase
o@m@ms@m( §u1@ham§@m@s(ﬁ§e ot Sedi(uhrhlphge (Nh,SphpSkrafidasid
col ums. pi cal solvents used for flash
COBGRIGARIY r%‘b?ﬂ}ut\‘/%‘rlé VA§4 ur es of chl or of or m met hanol ,
di chl or onet hane/ net hanol and hept ane/ et hyl acet at e.
Preparative chromatography was run on a Waters
Tkmmtagpmhrcbm@agnaphv AR wais tprfarnttidoaéVienck Y. Caplptes (Sikica gel 60

FZEgL%ﬂ XTe ! fé%,ledl}@e spots. I;'Pasﬁ( ch%ggatngapﬁy was pre%la 6@ %h a Combi

Flash® CompamonTM using RediSep™ normal-phase flash columns. Typical solvents used
for flash chromatography were mixtures of chloroform/methanol,

dichloromethane/methanol and heptane/ethyl acetate.

Preparative chromatography was run on a Waters autopurification HPLC with a diode
array detector. Column: XTerra MS C8, 19 x 300 mm, 10 um. Narrow gradients with
MeCN/(95:5 0.1M NH4OAc:MeCN) were used at a flow rate of 20 ml/min. Alternatively,
another column was used; Atlantis C18 19 x 100 mm, 5 pum column. Gradient with
acetonitrile/0.1M ammonium acetate in 5% acetonitrile in MilliQ Water, run from 0% to
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
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MeCN (95:5 0. 1M NH4OAc: MeCN) were used at a flow rate

of 20 M/ mn. Alternatively, another colum was used;
WQ@R00aNn#2536 C18 19 x 100 mm 5 mm col um. G adi ePCT/8E20h7/000537

acetonitrile/ O | Mamoni um acetate in 5% acetonitrile

in MI1iQ Water, run fromO0%to 35-50% acetonitrile,

in 15 mn. Flowrate: 15 m2& n. Alternatively,

purification was achieved on a senm preparative

Shi madzu LC-8A HPLC with a Shimadzu
U\BRE>-de@Bidy¢ippadetidct Watas Sippety®icohma MBes gm, 100 mm x 19

mretry(r) colum (C18, 5 nm 100 nmx 19 m). Narrow

Mmiyt-adi ents with MeCN 0. 1% trifl uoroacetic acid in

MI1iQ Water were used at a flowrate of 10 rrthin

The fol | ow
Naamem@ent

ﬂoﬁfﬁ%l_t %J 1%

mm:%

sod|un1sulphate, r.t roonu{enperature;

Theifgilwing pbreWiions ParheR ase

aqdi car bonat e; %ﬁﬁ%ﬁ@@thanol Et OH et hanol
ehylacetate A tfifluoroacetic acid;

m-CPBA 3-chloroperoxybenzoic acid;

equiv. equivalent;

DEAD diethyl azodicarboxylate

DMF 'N,N-dimethylformamide;

DMSO dimethylsulfoxide;

HOAc acetic acid;

NaCNBHj; sodium cyanoborohydride;

NapSOq4 sodium sulphate;

1.t room temperature;

o.n. over night;

THF tetrahydrofuran;

Boc,O Di-tert-butyl dicarbonate;

MeOH methanol;

EtOH ethanol;

EtOAc ehylacetate;

TFA trifluoroacetic acid;

DIPEA. N,N-Diisopropylethylamine;

CH,Cl, methylene chloride;

CHCL; chloroform,;

TEMPO 2,2,6,6-tetramethyl-1-piperidinyloxy;

HCI acetic acid

abbrevi ati ons have been used:
Be QN % irofprencytiedsbindMEE QW atéiqu used at a
D di et hyl azodi carboxyl ate DV
or mam de; DMSO di et hyl sul f oxi de;
acetlc aC|d NaCNBH 3 sodi um cyanobor ohydri de;

Boc20 Di -fert;bﬁtyl
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DI PEA iV -Diisopropyl ethyl am ne; CH2CA 2 net hyl ene
chloride; CHO 3 chloroform TEMPO 2, 2, 6, 6-tetranet hyl -
waz2prpesiei nyl oxy ; HCO acetic acidStarting neP@r/sBEd087/000537
used were either avail able fromcomercial sources or
prepared according to literature procedures and had
experinmental data in accordapce with those reported.
EXAMPLES The invention is illustrated, but in no way
limted, by the follow ng exanples: Exanple 1
StaptifZmbeR O Yisett watt Bithd? raloﬂyable'f?mﬁ bbramatidlkfiecdsa)r prepared
2-Brono-1, |-diethoxy-2-nmethyl propane The product was
acepyding tslitpratira e@éecmrwganﬂélaé exRsaFoREd dgr gracgprdance with those
rqggé ribed in US 3,652,579. Brom ne water (2.95 ni,
.6 Mol ) was added drop by drop to isobutyral dehyde
(4.82 g, 66.8 mml) in EtOH (22 nL) and the resulting
was stirred at r.t. for 40 m nutes. Mre
E water (0.3 nL, 5.86 mml) was added. The
Th%%ﬁéhh@:{hs'ﬁmgtﬂdfeﬁ BV $n ﬁ@why it d>ybue tonewagtixhin@lsof
cal ci um carbonate (3.5 g,  25.3 mml ). The renaining
cal ci um carbonate was filtered off and the filtrate

exFRIET, e b S Bpor e el P VS, B ana

(apwmm ﬂﬂt&dhoﬁﬁ—&fetmmmm stillation the title

S SR TSt O SR N S AU
3(252@79164(8 6 H, 1.15 (t, 6 H. (b)
2- Eth. oxy- neth7ylpro a. nal The product

Brogmdearid@dSaulocy e qéﬁ@ﬂe@en bi dade isoberaldehyds (482 g,

)
o B AP b e o i aiopen o
Mpettasiming wadirt(8.8 tlate8§ AmdH veps bAdSl. ff‘he)te)acmqm mifiraxiang

dei on . 5. .
neutral?zeld {55 (ghe\l\éadtd%{on(o%%algmm carbonate (3.5 g, 25.3 mmol). The remaining

calcium carbonate was filtered off and the filtrate was poured onto ice-water mixture. The
aqueous phase Was extracted with CH,Cly, dried Na,SOs, filtered and concentrated. After
vacuum distillation the title product was obtained in 67% (10.10 g) yield.

"H NMR (400 MHz, DMSO-dg) 8 ppm 4.43 (s, 1 H), 3.80-3.73 (m, 2 H), 1.64 (s, 6 H),
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
drop by drop to potassium bitartrate (2.35 g, 12.5 mmol) in refluxing deionized water (22.5
mL) over 50 minutes. The resulting mixture was left to reflux for 1 h 10 minutes. The
solvent and product was distilled off. ammonium sulphate (totally 8.5 g) was added to the
product-solvent mixture. The mixture was stirred for a while. The two phases were
separated and the upper phase was distilled from calcium chloride yielding 55% (1.60 g) of
the title product. MS (CI) m/z 117 (M+1).
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m.) over 50 minutes. The resulting m xture was left to
reflux for 1 h 10 m nutes. The solvent and product was
wale@riikdsed of f. ammoni um sul phate (totally 8. 5PQl/SE®E7/000537
added to the product-solvent m xture. The m xture was
stirred for a while. The two phases were separated and

t he upper phase was distill28) from cal ci umchloride
yielding 55% ( 1.60 g) of the title product. Ms (Cl)
mz 117 (MH ). (c)

@24{@1 m&th%MMB&WBbﬂMth@@&ﬂ%antM@@%ﬂdhhnhdakoIe 5-carb
am de CNBH 3 (Q.077 s ad

NaGR B KGR £k $EPBD B e RPRTORH BP0 G0 g
hyd}o&ﬁorm@zb bo@gdl %ﬁﬁﬁ&) Al a@et&e%id {1141 u; 466 ERd1) inl methanol (1.5

anol Et hoxy- 2- propanal (0.286

mL}. mstma)m@bylampe@al 10.2%0 E%ﬁ)‘ﬁﬂ@d)(@}amﬁsﬁ% Eé@mﬂp dfp) was

B . e

Waﬁacﬁleb @@qus%dm@tﬂw% rztma;qan -nedfiliy@roparhal :iifte(r(() 5412@0 495, mB. 3665
o

The reactlon ﬁ]X re was s re
mmgl}. a).he 9T TR 838 SRR T4t Uoh%ﬁtﬁFa aacwelﬁaé%and

pur?ﬁéd ﬁlsﬂﬁF' ggmcﬁﬂaft@@ Bhy( G et 202109 1y, % dive tHeQitle
glve e tit ound.as an oil in 90%yield (0.251
congpountVBs GESI jn 7% Y (/M 14e0) MS(@SD iz 227 (M +1).
3- (2- Et hoxy- 2- net hyl propyl ) - 2-t hi oxant hi ne
Et hoxycar bonyl i sothiocyanate (0.171 g, 1.30 mmol) was
(d)aadQemm-,ammvwreﬂvzsmtmmz@é 4-
Et hoxy net hyl

Eiax iRz oo A B Lo o )1(33]%%1) /2 2ddsd tnsiigred sphition of 4
[(2@@ gﬁf Bae?m;?ﬂ Pﬁgmﬁﬁm@f ARk &lels(Giboxhidelid 848 gg ﬂOQmmol)

hen the reaction was | e
whikhsitadbeemiotindd S@mfExamp He), heHe@a .1 o)t xt @ré) SnBwsthen the

B Rl B, HISRA ARE h1

an& thé sﬂlsl)ant&ﬁzﬁ dviagorheaahé fBidva svahégsdtebdain 250sAGmh hydrSmﬂe (aq.)
H was adjusted to neutra

T %wﬁ@acspwma&deataasccfeq Fabe bt WY 56 pibsed o
mﬁﬁrﬁbo 3 og 2 ap &-%é_’%ﬁ%r@éi%ﬂefté &ds Mleﬁﬂe@%? tﬁﬂrﬁtioﬁ:w?s?ltlad \emth water

ané pogified gy ﬂashzsﬁﬂzfa geledhdor(n@@gmgby (cmmwreq%w@ :IVHe, givnBetitle

7 L 12. 42 1H), 8.13 1
Coﬁl& “%918?7@16@(%“}&; 3. oy (g, 2 H)(S 5 (s, 6 I(—|)S
1HJN101& b0 hﬁ{#)DMS@-dﬁE&@qumzsﬂs (ll‘H)l 12 4F¢saii)es.23 (s, 1 H), 4.69
s, 950 5 R0 & Mo PR ¢, 3 e MY B 267 o).

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

'(a) 2-Bromo-2-methyl-1,1-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.
Bromine (4.4 mL, 0.086 mol) was added drop-by-drop during 20 min. Stirring was
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
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fa) 2-Brono-2-nmethyl-I1, 1-di propoxypropane

2-Brono-2-nethyl -1, -di propoxypr opane was prepared
wa@ewondisng to a nodi fied nethod descri bed i n USCT/SE2007/000537

3,652,579. Isobutyral dehyde (7.2 g, 0.10 nol) and

1-propanol (12 nL) were cooled in an icebath. Brom ne

(4.4 nL, 0.086 nol) was added drop-by-drop during 20

mn. Stirring was continued at anbient tenperature for

5 mn and then at 55 0C for 30 mn. Calcium carbonate
digtBylepthen. Wat@r ﬂxslryLmes thed edﬂedrifmmrganmphasémes seeanateld; dripd over
SO umsu'i A3 aThhde dt@ c ’cnt be S ata i’}? gjﬁi roduct

e s uraél\ﬁg F?F %ﬁ&%a%é FERRFCESy LG SRe

(I9stehels ea)mals uesdhiathe Wbkt StBp (leﬁoﬁtfmrtmeuﬁﬁmoﬁdded The

organ hase was separat ed, over_ so
B e feR it ed. . GEhGERLS ShB RGN, 26D, 173 (s, 68D,
15@@@1'(@4%?0 okhy &7 _product (13.5 g, 53 % was

used in thé next step W thout further purification. 1H

NVR (CDO 3) d ppm 4. 40 (s 1H) 3.73-3.79 (m 2H),

3,53:3,57 73 (s, 6H), 1.60-1.66 (m 4H),

@%&%@M' B ) 2- Met hyl - 2- pr opoxypr opanal

2-RieMBI-Dyropbxpprop @ty R ppaled Wesdrdh SR 1 6difis€ alefod @edc@ibad in
nodi fi ed rrefpﬁod descrlp%gd in patent US 3,652,579. A

pagqnap,syz Q:Sg,gﬁsfxlsh)gry(ﬂonmstmg of 2-bromo-2-methyl-1,1-dipropoxypropane

I
o%lgé% %’ng)ﬁfwlleﬁl(ag 65 ggb ROBRRKY ?&9 e asgclﬁh%nﬁﬁ%a{ef @% o 0.026
m(ﬂémt watee(76 4019 gps h@a@@ 6t wﬂln) farry welt distil{afibn mﬂ)upvm mounted and

AR Gl Fono oo ra G ol s BB s

se&ﬂa@@ TheVgbsairg:al drﬁlét;ﬁdducﬂl@ @ri@"%) Wasptlfbaﬂ vithe st further Upunﬁcatlon.
separated. The obtained crude produ

AT P B UF-LIED) 5. Bl CoagH 1S4t oAR FODERS s, 6HD),

0.92_919@1 (s IH, 3.31-3.34 (m 2H), 1.54-1.64 (m
{ 6H) , 092096(m 3H). (c)
4 f(2 I\/leth yI 2- propoxypropyl )am no] --1 Him dazol e-5-c
de. Thereactlon mx]t e, f .

L i cbo3 ’
T@@@ﬁﬂ@ﬂoﬁ ke oﬂﬂm@mgl-Z-%ré’poﬂY@bﬂanal Wh1ch was obtamedI from Example

m no- 4- i r nj dazol ecar boxam de (0.5

2(1% a0 &y aetld r50441919914d1@11@@0@5ar§oxa@née (%h%g )4 %ﬁmnqi% sediem
stéu’l%f e@dﬁée @Ln%o5 nt 1 err;?)e:aﬁﬂgtrgl ﬁ%% a?}d (@f45 %’?ﬁ; {18 10 mL of
methsnol sapsteced at amaenbtemperature for 1 h. The solvent was removed n vacuo.
Water (20 mL) and ethyl acetate (20 mL) were added. The organic phase was separated
and the solvent was removed in vacuo. Purification by ISCO flash (EtOAc:Heptane,
gradient elution 1:1 to 100% EtOAc) gave 0.19 g (20 %) of the title compound.
'H NMR (CDCL) 8 ppm 6.98 (s, 1H), 6.39 (br s, 1H), 3.40 (t, 2H, J=6.7 Hz),3.14 (d, 2H,
J=4.3 Hz), 1.56-1.65 (m, 2H), 1.22 (s, 6H), 0.95 (t, 3H, J=7.5 Hz); MS (ESI) m/z 241
M+1).

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

4-[(2-Methyl-2-propoxypropyl)amino]-1 H-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 stirred at ambient temperature. Benzoyl isothiocyanate (0.50 g, 3.1
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Water (20 nmL) and ethyl acetate (20 nL) were added.

The organi ¢ phase was separated and the sol vent was
WO eovomnexs7é n vacuo. Purification by | SCO flash PCT/SE2007/000537

(Et OAc: Heptane, gradient elution 1:1 to 100% Et OAc)

gave 0.19 g (20 % of the title conpound. 1R NWMR

(CDA3) d ppm 6.98 (s, IH,286.39 (br s, IH, 3.40 (t,

2H, J=6.7 Hz), 3.14 (d, 2H, J=4.3 Hz), 1.56-1.65 (m

2H), 1.22 (s, 6H), 0.95 (t, 3H, J=7.5 Hz); MsS (ESI)
nnﬂﬁl)zw%’ﬂdéd\/hﬂ porti¢d )dunng 6 h. The reaction mixture was stirred over night and

(2-P 2- '
the@ol[velg \%?g?toxyre@oge 5’5}' ] 2 t h O n W I, of 7M solution) was

addddiafll ﬁf@%%ka%le'é s%ﬁd'h@ﬁ’ %@E'hg@ed)zﬁtﬁ”@qgr 5 h@ﬁ&l %ﬁﬁiﬁ(ﬁ°@fcﬁ)3 hina
was di ssolved (0.19 g, 0.78 nmol) in L
preshucmﬂzsko"ﬂm tveteg reAtien KA e os)@wmat@ﬁ a@éﬁlemdem@@fiuaf was
i.ent te
Fye s a%[g%& Tl? pgl%?l (!ot r\%@ B’Qin%& ¥rg’§%%e(4% glg% 9169(1
1H mmt(Dmsordggt&ppm VB30 Gleiry breyl 1HY, e1rz 3|9| (ghs 1H)R. 1n@, 1H), 4.69 (br

3 2?14%' 3 s S reloton oy blen Aok hisa b G AT 5 B
(INISHaR) 5?@&&6}5 at 1§}.35 0Gof014037,n 12100749160 263 802 NL 23.2,

for hina ssure flask. The codol ed reaction
10161M&1E§I)\m266|ﬁ%ﬂ)rat ed and the crude product was
purified by reverse phase HPLC. The product was
obtained in 22 % (48 ng) yield. 1HNVR (DVMSQd 6) d ppm
Exlﬁ}gféb (vy;(ymthsxy-i-H)ethsnﬁnﬁﬂl)émmsxaﬂthmg 8.12 (s, IH),
9 (br S, FD 1 (t, 2H, J=6.6 Hz), 1.36-1.44 (m
et .81 (t, 3H3 J=7.5 Hz); 13CNMR
Th7 gM%Q tq%@ sygthgﬁﬁgd]azéoramg]tg g g?bc%%iﬁg ;dgscnﬂ)écpm_’US 1.632,979.

(M) o 7 I53 , M5 (ESI) nmz 283
arrpe3
3-

zmzdazo? X&! QE;HOQEMZQQ)

EEHT oju ynt hesi zed
5 Aﬁa@:ﬁﬁmrﬁmame@rw@@mamyerddﬁmme (mlsz ) lmnﬁlpﬁﬁﬁd 5#fethdxy-2-

iy lprmD NS oy bR OBy RSP 0% 20 2Pl Befppined
in E‘l%ﬁ:%géﬁg n%l)’%g} '99&0%{1& 5@1@ "(‘Fﬁﬁl 199 A A39%RA8T) %)Weg HRGHdaEd &6 the

hoxy- 2- net yl propanal ,
miwtire Wasel bovaidtta rstrnédr 30 mmn Eklawpd by addifio of MUANGH; £0.¢63 g, 1.0

DA 5y R A BBl G o205 e

adBdK (TUE Ceadisn Aldt@eeths ktirred atrr.tffor 180 afd vaf theh ooveentdated and
addi tion O NaCNBH3 (0.063. g, 1_119 .
purified by flash silica gel chromatography (CHCI;:MeOH=5:1). The title compound was

obtained as an oil in 73% yield (0.155 g). MS (ESI) m/z 213 (M+1).

(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-Z-methylpropyl)amino]-lH-imidazole—5-carboxamide (0.155 g, 0.73 mmol),
which was obtained from 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
(NaOH) solution (10 mL) and heated at 50 °C for 3 h. The pH was adjusted to neutral 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).
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O mol ). After 3 h, additiona

2- nmet hoxy- 2- et hyl propanal (0.060 g, 0.59 mol ) was
w@odwed425The reaction m xture was stirred at r.PCT/SER007700537

h and was then concentrated and purified by flash

silica gel chromatography (CHC 3: MeOH=5:1). The title

conpound was obtained as am®il in 73%yield (0.155

g). Ms (ESI) mz 213 (Mtl). 5 (c)

3- (2- Met hoxy- 2- et hyl propyl ) - 2-t hi oxant hi ne
IHEMmmeNIH@ersos@a) laup@ﬁyamt@ 19),118 @,131)146@1(@13}1\)\@3;21 (s,

ded to a stirred solutio 4-

3}][)(122%tﬁ@>b1\4§-(ﬁ§]t)lﬁ/lzﬁ%ﬂ§4ﬂ m noj - |

H i mi dazol e- 5- car boxam de (0.155 g, 0.73 nnDI), whi ch

was obt ai ned from Exanple 3(b), in CH2AA 2 (2.5 nL) at
Example 4 or3- (Jzelsbproﬁmey&tbj'l)féﬂhlmsthmﬂapor ated and the
' sodi um

IGQL0ea s CRVOXAIULE hoat ed at 50

Tn&ﬁoﬁo@ianﬁnb acﬁ Imengl mnﬁdﬂp@£ﬂﬂdé@tdhesdﬂﬁtain ofioth 2 M

HCO and the resulted precipitates vver col l.ected b
isopropexygtheael (P60 120 r%polbwegﬂ@a@ Bl 6%&0151%1111% was

coJlé& 3) Ol‘%l\%?i@?@ 095520 §&! Hm?(ﬁ) V@aé"&'réfﬁllys Qddlgé ih ﬁnﬁ?&/@rtlons

H *NVR €400
Thé m,lxtﬂ:fe Hyas s@rrddat(rg, fot 291)“111nme£@d(then ﬁltrpged tigongh @ghte gnd—})vashed

Wlé_%gg_dzs al"B? g%&\g?ﬂ%pf l«gd,ﬁ“ 5 k‘g rﬁlé Mr% eﬁl %tﬁﬁ‘f’“i‘ﬂé Sbtined aldehyde

solfitid Wad 1ABd ROstirRk ikheeTd M hmind- | AFirddan] 65 Satbakaixiam d
e Trlchlorocyanurlc aci d

4 ) d

hydrgctiorids (@784 o I’ZTHODS%?}%WS%%%IH%@@PIH(%Q‘D@@ 6'93%}3* a’%‘@ "€
MRt ot o o (O B NACB030 . 480

mmel) whuddded atierdtitmesatak for 3dr the ongtireTias qqm@tnm@d\m@ purified by

Ao et oBap i (PP e BB s B SO Bl e e
%E&HJ@QQB%OBS%)QS&,mHUH ng the f| I tration. The

t ai ned aldehyesolutlon was ed to a stir

RS e sl ahoh 854: 450 T efe2S (L H, brs),
7 , | h d
3.§f%>/- éa e 3?b)3 zt%a(t@ %4188?38‘”'3 k. (z‘ﬁ“ns 1069 (863, e

m’j . The mi xt'uré
MS\/@ESIMH/ZZ@C(MGN) 20 minutes, then NaCNBH 4 (0.30 g,
4.80 mmol ) was added. After stirring at r.t for 5 h
the m xture was concentrated and purified by flash
(b LI ORBPbARINYI-§- DHekd- 2 Ivet RevaR)drg 6ADbHDi-5-0le t O 5%

met hanol ), to yield the title conpound (0.39 389
4- Eg%-m@grogm)(yethyl)a%/nmo] 1H-imidazole-5- carbrg)rgamlde vgrhlch Wasg obtained from

Example 4(a) (0.37 g, 1.74 mmol) was dissolved in CH,Cl, (5 mL).

Etoxycarbonylisothiocyanate (0.27 g, 2.09 mmol) was added and the mixture was stirred at
r.t. for 30 minutes. The mixture was concentrated in vacuo and dissolved in 2M sodium
hydroxide (2 mL). The reaction was run in the microwave at 120 °C for 10 minutes. The
pH of the solution was adjusted to neutral pH with 2M HCI and the precipitate was
collected by filtration and washed with water. Purified by preparative HPLC, obtaining the
title compound (0.14 g, 32%) as a solid.

'"H NMR (DMSO-ds) & ppm 13.82 (1 H, brs), 12.44 (1 H, br s), 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, J]=6.0 Hz); MS (ESD) m/z
255 (M +1). '
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1R NV\R (DMBSO-d6) d ppm 7.58 - 7.45 (1 H m, 6.84 -
6.66 (2 H m, 6.23 (1 H br s), 3.59 - 3.49 ( 1 H,
Worpg073425% - 3.43 (2 H m, 3.35 - 3.28 (2 H nyCT/SE2007/000537
1.10-1.06 (6 H m; M5 (ESI) mz 213 (M +1). (b)
3-(2-isopropoxyet hyl - 2-t hi oxo- |
, 2,3, 7-tetrahydro- 6H puri n- gone
4-[ (2-isopropoxyet hyl )am no] -1 H i m dazol e- 5- car boxam d
e, which was obtained from Exanple 4(a) (0.37 g, 1.74
Exﬂfma 5 Was-(HESsRyREpY-2CGHdFaithife ML) .
tox car bonyl | sot hi ocyanate (0.27 g, 2.09 mmol) was
{dddbpamaoniethiguiedir e was stirred at r.t. for 30

o 03 ) ISR 5

in viderofarm (50 nilf)evert beadaoat & 5T farA(h. Che eolvend vk panesd ulite

Hof th I t t iLth 2M
reer Bt RSBl e nd e @ pdd N ra Bl B
car®BEVESN 8 48 fnbholpk & addBUEAd the thikMrePrAPRsRl kB HHLQ h. After

obtaining the title conpound (0. 14 g 329 as a_ solid.

coqlEpgNRIPMVBEIRIEIULE, thp FiNEregyasnpuplized wath 21\4 zulnla.uqqac’fd and the

s s lhiblagBlo e thethckebbpoles Al in

melheﬁnoDaﬂdz.)lsolﬂﬁe hESkipl \miszreﬁﬁﬁec(w filtoptidix dip lseivﬁnt was distilled off

hox nt hi
and See A DR Pt Dotiegt Bl iolindin opinal
IndblublétmateRADY s ramey ﬂﬂhjah&ﬁlﬂal tRE Yottt Faf Ponfdle@unded rédiuced
mmol ) in chloroform (50 nL) were heated at 75C for 1

pressurghhis gavigdha tl%@,omm%@ aya Whﬂ%solwéé Ged®Preddlir e and

Hﬁﬁlﬁ@i@ﬁ[m cgrzg?é}gnr%? gﬁ (ﬁ%&oaﬁ%ﬁ rb‘?oaﬁ%?' gﬁ? e 'ang H, m),

1.0N@ Hiitx=6ro9s Hesl. hiééaHpId a?l=6l)50{2);‘MS (ES)‘m/zAlfétle(M €90l i ng
to roomtenperature, the mxture was neutralized with
2M sul phuric acid and the solvent was renoved under
(6] &AWERA] R RBBY.-BropIND-BIMES, mm%tzm@ﬁnﬂmﬁmowd in

met hanol and i nsoluble materi al was renopve

(2fEthesyanrpp)-tritveeas@ v it4 erplldbsaingd fegm Emmble éyfﬁa apf athyl
cy osaH altepg ’FS?# '1? ﬁano I ns%q F(an QdI&tEHnQ)rf gﬁhﬁ%xﬂgigaade

1 SSO mat er | re
frday sdditrh (@85 gnl SaIIﬂHﬁdil)eamloibmﬂmte ettmsolr(@rmigH Tha d@sultmg mixture

W?%r/?ﬁg ‘B‘egég r%%fl%fg L. @-Eteg R S‘P %{(})Ien ttemtpler% e Waer Qvas Sied and the

ontained mixture was neutralized with 2 M sulphuric acid. The resulting precipitate was
collected by filtration and the solid was washed with water to give the desired product (1.2
g, 71% yield).

"H NMR (DMSO-dg) & ppm 11.86 (1 H, broad s), 6.73 (2 H, broad s), 4.91 (1 H, s), 4.54 (1
H, broad s), 4.00 - 3.85 (1 H, m), 3.66 - 3.46 (1 H, m), 3.39-3.23 (2 H, m), 1.12 3 H, d,
J=6.32 Hz), 1.03 (3 H, t, J=7.07 Hz);MS (ES) m/z 230 (M +1).

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

stirred for 15 minutes. Sodium nitrite (0.36 g, 5.3 mmol) was added and the resulting
mixture was heated at 75°C for 1 h. The reaction mixture turned pink and then purple. The
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1H NMR (DVsQd 6) dppm 7.52 (1 H3broad s), 7.02 (2 H,

broad s), 3.58 - 3.33 (5 H nm, 1.09 (3 H t, J=6.95
woi2007/142508 (3 H, d, J=6.06 Hz); M5 (ES) niz 16HCT/8E200)/000537

5 (b)

6- Am no- | - (2- et hoxy- propyl ) - 2-t hi oxo- 2, 3-di hydro- | H py

rimdin-4-one (2-Ethoxy-propyl)-thiourea (1.5 g, 1.4

nmol ) obtai ned from Exanpl e 5(a) and et hyl

cyanoactetate (1.75 g, 15.5 mmvl) were added to a

nm&ﬁ%ebwats%oréﬁ tS R Efafxé,dad [tHBE}ﬂﬁplfa k6 wasdouekdbpBligiion

mmol ) and absol ute et hanol

and Wﬁﬁ]ﬂleti Wﬁ@ whtsatto gEvedhefitde mnoméﬁl %g, é\/]eylewo gFhis soliivegs used
in £RRII08) Qi BATHAIRERALHAR vat er was added and the

wad neutralized with 2M sul phuri c
'HaavR. @M&D-ﬂ@ﬁpm 31§ EHj miohdis)e 1vaE (IcH] breed 0450 (1 H, broad s),

2 204b s BB 336 o T B 19458 - SR50 oty 54 E B8 o
H@mmz’b o§§(:(H1t bﬁ@wﬁﬁhﬂs (ﬁsﬁﬁ/z(z@ +b1r)oad s),

broad s) 3.85 (1
3 66 - 3 46 1 H3m, 3.39 - 3.23 (2 H3m, 1.12

( d)(§3 0- Mz’nol,l /‘} a?l’gomg’vv}) 2 ?71183?’0 fIB ayzhydﬂo YH%rzlﬁllle’m MG, ES)

£ Z3U (M

6- &mﬁcfdﬂ-h@bth(n&—@ﬁobpb}-}ﬁ—mﬁmﬂ Yhiear?, B+disyalr @1 Hiiyoixodia3t-olien .0 g,

3. %)%E’%’ e%i% ﬁag&}}g]ﬁ S&ca)yﬁs suspepdlegip 33% ammonia ( 5 mL) and water
(1(31311,9i iy ddRdl Thip Wikiideth 4y ttara et 152 Cland sodiuf dknite 01.7 g, 9.7

obt ai ned from Exanpl e 5b was suspended in 10% acetic

mryel) wag adlediin smalliperHensyiAtien heating forsnpihernd niigHesthe reaction
mlg%ugeu\%lgssrem%g% #g}nnché 51& %)z?ch ngd §t@rr ' at § gleg @%E?Q?%r ﬁ)?%ﬁrg The pH

e resulting mXxture was ea e
of Theamixaae tvaoadjnsted wrreutralpiboith CNKHg8©). The solpiurgs cellected by

e Srha s el Pt s Ryl R i (.8 Ylab Y. This
praalfchwxgaﬁs%&uigxﬁhpq@ 5tehithbdd fﬁnﬁ&gﬁﬁaﬂmhl 05 g, 70%

yleld. This solid was used le 5(d) wthout

EMPQArdst § ppmiSH. (2 Ho brpa ), Bk@dl&é br@laﬁrﬂ B(11H, road s),

5 %’% PESGTR, 3 o GarmE 508 2y G fﬁf’l&éﬁé‘oﬁ% 32Hs),
1.8 BIL, J1=6HBmz) BISES) nBz 245 (2 HHEm) , 1. 13 (3 H, -
E]M6+i)2 Hf?j)s .95 (3 H51, J=6.95 Hz); M5 (ES) mrz 259

(e)53 B PhRW- Bﬁbplvt)(ﬂﬂﬁbmmmdor opyl ) - 2- t hi oxo- 2, 3- dhydro-1H
yrim di n-4-one

5 @D«smung—lr(zfezhcem-mmlb%lpym-zé dihydrod Sl-pyrimidgxrdrope (0.60 g, 2.45
mr%%l) 'b{yn%ﬁ%r ntb%’rfq&l%a{) 72 sﬁsq»%ndedjm Cordic acid (6 mL) and the obtained

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

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

'"H NMR (DMSO0-ds) 8 ppm 13.77 (1 H, broad s), 12.41 (1 H, broad s), 8.13 (1 H, 5), 4.64 -
4.51 (1H, m), 4.47-4.33 (1 H, m), 425 -4.12 (1 H, m), 3.58 - 3.42 (1 H, m), 3.43 - 3.31
(1 H,m), 1.06 (3 H, d, }=6.32 Hz), 0.95 (3 H, t, ]=6.95 Hz); BC NMR (DMSO-ds) O ppm
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3.9 Mol ) obtained from Exanple 5(c) was suspended in
32% ammonia ( 5 nL) and water (10 nL) was added. This
worornss7svas heated at 75C and sodi um di t hi oni PET/§H20§7/000537
g, 9.7 mmol) was added in snmall portions. After
heating for another 5 mnutes the reaction m xture was
removed fromthe oil bath amd stirred at anbi ent
tenperature for 2 h. The pH of the m xture was
adjusted to neutral pHwth 2M H2SO. The solid was
17a00| B8 %] 150/18, 1M1 541 11901 69T 1 SYas3Teds i 3,1 8vest 3.8@MS (ES) m/z
dried to yield the diamne (0.6 g541%yvyield). This
256%& was used in Exanple 5(e) w thout further
purification. 1H NVR (DVMSO-d 6) d ppm 5.91 (2 H5broad
s), 4.59 ( 1 H5broad s), 4.1 1 ( 1 H5broad s), 3.99 -
Egungie 6 1 3t2SHthoxy-p@pyl)2-thoxadthibepsd 3-(3B-Eth8xy2prop3l)-2-
th ”}nt 14 (3 H, d, J=6.32 Hz), 1.03 (3 H, t, J=6.95
1IOPNHRE o) Ty ;245 (M +1). (e)

A Sol(iorEbadeyip BQD&EtBox&-prb;b‘sﬂPZ-@lﬁbﬁﬂﬂﬁne 5 mg/mL) obtained from
56D|arnrml-32 enoxy- p g ) - 2-thi oxo-2, 3-di hydro-|1H
exapgple (Wef sspaals ént? gs %0 gn omsrsml}lg shEitRId- o3 aGhiralpak
)
A]tg)l’%gmote(a? %gdz SO| t [ %ﬁgﬁlg a]t1 egﬁ%% %7%26(?/8 %ﬁeﬁﬂ% ?’1 e flow
raE)&QﬁEﬁniﬁDThamJeaMIdVOMemameat ed off under reduced
pressure. 10% sodi um hydroxide (6 nL) was added to the
solid and the obtained solution was heated at 70C for

Ti fitst elit@edddaffiorhdiSvas BLAEKIRRoYAS ofl)-oLSth Rt ahtRinB @HY FAd eddkiomer

w th 2M sul phuric acid, The obtai'ned precipitate was
wasglefes@ingdgd by singletcrystal dtrasfipniechinere at 209 Ko @108%; MS (ES) "/z
ZSPLU\/%L ed by preparative HPLC 5the title conmpound (0.18

Qlﬁ)yl el d) was obtained as a solid. 1H NWR ( DMSCd
Tlfe)secbrxdmhuaiezl eﬁZnt(ohqdrlSstm Ga@RBthoxZprépylf-2 1 thidxaniihad, &.3.,98%; MS
1 4.64 - 4.51 (1 H5mM, 447-433(1
(E%%nézgﬁﬁ%fgll 4.12 ( 1 H6m), 3.58 - 3.42 (1 Hbm), 3.43

- 3.31 (1 Hom), 1.06 (3 H5 d, J=6.32 Hz), 0.95 (3 Hb5t,

J=6.95 Hz); 13C NWMR (DVMSCQd 6) D ppml74.22, 152.96,
Screms18, 141.54, 111.16, 71.15, 63.78, 52.13, 18.33,

M%%Ptﬁ gf)(()r 1&@ Fgcgl%%lsl%ﬁ ﬁl i a%ﬁ agﬁﬁgpalree el patent application

W8 QZ@%—S E Hax phaamamldgica? activity OR esthgvunds a@cé?cdﬂng ttd the uﬁ/éntlon was
te% élrp]?.ﬁgfaﬁ?% crge%xl}( v%lc%r’)c}\{é gon%potunpésovzz(earlg gl er testeg alone (r)rrL 11)n the

presence of added tyrosine:

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

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

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

(final concentration 100 uM), or assay buffer alone as a control, were added. After
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exanple 6 was separated into its two enantioners by

using chiral HPLC on a Chiral pak AD colum (21.2 x 250
wormo7hi428mé) . The nobil e phase was 100% et hanoPCHBERODTHE0537

flowrate 8 nL/min. The injection volunme was 2nlL. The

first eluated enantiomer was S-"S- Et hoxy-propyl)”-

t hi oxant hi ne and this enantgpner was determ nded by

single crystal diffraction technique at 200 K, e.e.

98% Ms (ES) mlz The second el uated enantioner was
1nc§Ba(t1%h %oﬁd‘fﬁﬁbﬁ’ge@ LERYhikntdempbthired Meltedt@ion a8 stoffhbyMading 10

Screens Met hods for the

ul @étn@/mi nﬁ@ataiasecﬁfw%b@mwnumqnoh%w&{@i)r The spagiion meixbis waelgtt for
t
o PR UEREA e PO 5t DR Rma ety adged e o

of bxidead 3,8%6 mstrdrmh}&bbnzfdmdferrﬁm \bvmsmhargmaxuezelmfuenahdut £ minutes
the caomp ounds were either te al pne or
usipg BasOFRaBCn FDeS RSP} %I@%%Wr?éb nﬁéiggp VBT wpre theg ﬂfﬁ%ﬁﬂmned using
Smﬁggagﬂkggh3§3|un1phosphate buffer pH 6.5 containing 10
mv

urine and 100 mM NaCl . Devel opi ng reagent: 2 mMV
3,3 5,5 -tetranethylben2|d|ne (TMB), 200 nmM KI, 200

R Lt S e e TR

gatd I aleRIE B3 thah 60 MR, ifditdng thhltltﬁbyfhlfe meewto showriskful
tyrosine (final concentration present, was

theseigtic agityity hé TeRrsecHipEVeResulf ﬁéh‘b‘ﬁlﬁ dfhe Scrﬂomngrﬁr %hlﬁ es at
anbi pnt—tenperatgre. —Themnm 50 nal
concentration 10Q mM, or asg§9b%fﬁfer alone as a .
cont f olCompsndadded. Af t er(intberp@bsénsn of tyrosi®) mi nut es at
anbi ent tenperatuyre, the reactiggéyaiqstopped by
addi hg 10 m O 2 ng/n1 of cat al nal
CONCETILE, %ﬁh@ g7 M) The reactjen m xture was [eft
for an a |onaI 5 mnutes before 100 m of TMB
devel opi ng reagent was added. The anmount of oxidi sed
3,3 ,5,5 -tetranet hyl benzi di ne fornmed was then
nmeasured after about 5 m nutes using absorbance
spectroscopy at about 650 nM |C50 val ues were then
determ ned usi ng standard procedures. \Wen tested in
at | east one version of the above screen, the
conpounds of Exanples 1 to 6
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gave |1 C50 values of |less than 60 mM indicating that
they are expected to show useful therapeutic activity.
wo0epsssent ati ve result is shown in the foll oRETIEE2007/000537
Tabl e. CLAIM5 1. A conpound according to Fornula (1) Rl
is selected fromCl-C6 al kydy, and said C1-C6 alkyl is
substituted with Cl1-C6 al koxy; and at | east one of
said Cl1-C6 al kyl or said Cl1-C al koxy is branched; or a
CL maceutically acceptable salt thereof, solvate or
solfvate of a salt thereof. 2. A conpound according to
1. Acdomipouid avdoediag to ForenuGl¢(I6 al kyl of Rl represents C2-4
al kyl . 3. A conpound according to claim1l or claim 2,
ein_said alkyl is selected fromisobutyl, ethyl
4. A compound according to any one of
HBI ai o0 3, wherein said alkyl is substituted with
1-3 al kgry. 5. I conpound according to any one of
[ to 3, erein said alkyl is substituted with
|a|koxy 6. A conpound according to any one of
cla'nms 1 to 3, wherein said alkyl is substituted wth

L C2- al koxy. 7. A conpound according to_any one_of clains
R’ i selected frméhecmalkzh anchsaid C1Cs ang isrsupsitatgd Wl@rplp%%is&v'

o d being:
and 3 5B 58 TR a3 SE TR ARy s RO
or aphbaendIeoiiaxly a2espedbiey altr thexydf) sévathion xdmth |of1 @ salt thereof.
3- (2- Met hoxy- 2- et hyl pr opyl ) - 2- t hi oxant hi ne;
3- (2-isopropoxyet hyl)-2-thi oxant hi ne;
2. ,%ccg H%&’d&?&ﬁ ¥4 l):Sai_?m 1L Fh@¥AhE %, alkyl of R represents Cy-4 alkyl.

oxypr t hi oxant hi ne;
3-(2i ?- Et hoxypr opyl )-2- thioxanthine; or a

h ticall ta I | v
5. pSipaancesinal 555 A & GHIBand SERO HEYL B ARy T
iso‘thtYlgétﬁ&/l%d]pr&ﬁyl.& or a pharmaceutically accept abI e
sa

4. A compound according to any one of claims 1 to 3, wherein said alkyl is substituted

with Cy.3 alkoxy.

5. A compound according to any one of claims 1 to 3, wherein said alkyl is substituted

with Ci-alkoxy.

6. A compound according to any one of claims 1 to 3, wherein said alkyl is substituted

with Cy-alkoxy.

7. A compound according to any one of claims 1 to 3, wherein said alkyl is substituted

with propoxy or iSo-propoxy.

8. A compound, said compound being:
3-(2-Ethoxy-2-methylpropyl)-2-thioxanthine;
3-(2-Propoxy-2-methylpropyl)-2-thioxanthine;
3-(2-Methoxy-2-methylpropyl)-2-thioxanthine;
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thereof, for use as a nedicanent. 10. A pharnmaceutica

conposition conprising a conpound according to any one
wotooch&sne 1 to 8, or a pharnmaceutical ly acceppEbE2007/000537

salt thereof, optionally in adm xture with a

phar maceutical ly acceptabl e gglj uvant, diluent or

carrier. 11. A nmethod of treating, or reducing the

ri sk of, diseases or conditions in which inhibition of
3-0h8oREFRTRHVEQ- ifoR@hkkd; Ci @l which conpri ses

adn1n|ster|ng to a person suffering fromor at risk
3-@tEthexipdopiil s2abioxenthgrendi ti on, a t herapeutically

fective a conpound as defined in any one
3¢¥;$ﬁ@ﬁXW?P¥E?%q§K% 1Ilﬁharmaceutlcally accept abl e sal t
3(qugtﬁ§»§ypraigzl)ﬁmxlaﬂﬁugf treating, or reducing the
ri sk of infl ammtoréeqal sorders whi ch c@r;lprl ses

or g phirmasewiqaly aeepiblsesali ool ereolvage ofraovalighergef. ri sk
of, said disease or condition, a therapeutically
effective anount of a conpound as defined in any one

9. &f conlpain® adcotdingto @ty dheifi=IfAC €S 8 Cdtlal phaBBLRBtick cceptable salt
salt thereof. 13. The method according to claim
thegprly for HS& 2y HMPHCRBeRFat ory di sorders are
neur oi nfl ammat ory di sorders. 14. The nethod accordi ng
to claim 13, wherein said neuroinflammtory di sorder

10i A phralﬂmdcpiltécat corepasticn Coh&'prisilffgel coetgomdd aommhd'g mgariyoone of claims

cl.ai m wher.ei a eur.oi nf | nnator or.der
L8 c tl&é‘f‘vs%%%taﬁ gﬂéi‘m& eﬂP&‘S?%}i/Y gt ‘%‘ﬁ%h a

phirhRiBRIcAIY a8@RbEbE RHRREL, qnu&%idbérheﬁ i s cardio- and

cer ebrovascul ar at heroscélerotic di sorders or
peri pheral artery disease, heart failure or

11 RIS BB ElRipind Bk B Rn ! oRGHRE W IR iniition
of eichRrpae MPO & enefiSial Whieh BBinpAsks AdfRkisteRag {00 FdradnBulring
wherel n sai d disease or condition is chronic

frogpet 3t gisk ol esaw&mﬁaﬁea@rwoaﬂ%@as@me@w@;callm effectiveranavat b
coﬁg&g\{ﬂsr&fﬁ@d %‘r agfﬁ/rgﬁnlz%f cﬂﬁﬁé 1 J]S 895 gha(}#n %al% ac gptable salt.

tron1s tis, Inc udln ous
theeesfi nophi li ¢ bronchitis; enphysena bronchlecta5|s or
cystic
12. A method of treating, or reducing the risk of inflammatory disorders which comprises
administering to a person suffering from or at risk of, said disease or condition, a
therapeutically effective amount of a compound as defined in any one of claims 1to 8, or a

pharmaceutically acceptable salt thereof.

13. The method according to claim 12, wherein said inflammatory disorders are

neuroinflammatory disorders.

14. The method according to claim 13, wherein said neuroinflammatory disorder is

multiple sclerosis.

15. The method according to claim 13, wherein said neuroinflammatory disorder is

Parkinson’s disease.
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fibrosis. 20. A nmethod of treating, or reducing the

ri sk of stroke which conprises admnistering to a s
w@engosssuf fering fromor at risk of, said di SBEBSEWNT/000537

condition, a therapeutically effective anobunt of a as

defined in any one of clains 1 to 8, or a

phar maceutical |y acceptabl e3salt thereof. 21. Use of a

conmpound as defined in any one of clains 1 to 8, or a

pharmaceutically o acceptable salt thereof, in the

16 R iadiiRmatadE & dRk 1@ clkel il Tantentin sfiddistie o cemtitienis candio- and
prophyl axi s of di seases or conditions

} n whi ch )
eV BC D AEISTlFetiB ABgRE AP TRICE AP isgrse, eprt failyre oF

. s defined in any one of clains 1 to 8, or
ra@“%%ﬁﬁﬁ%@@ﬁ?]cally acceptable salt thereof, in the

manuf acture of a nedi canent, for the treatnent or 5

prophyl axis of. ipfla Q di so The . .
175 RS e r i 85T T\ R A 80 p i ma 88 ¢ ferosclerosi
di sorder is neuroinflamuatory disorders. 0 24. The use
according to claim23, wherein said neuroigf]a t or.
P

18¢Thometbed pecording foylanisty, dthgrsssasbdisease o CAIOB 3% HH oY
dﬁ@wﬁﬁgbmhﬁﬁﬂwwﬁ .64 @esmbyd neur oi nflammatory di sor der
'S Par

i nson’s di sease. 26. The use according to claim
21, wherein said disease or condition is cardi o- and

cerebrovascul ar at heroscl eroti ¢ . di S "
SR BB AEUS e DRGERE b RSB giom s rnchii
inbI188RE iFs@ons BhE&ysHRbBilic BroncHifie; nfphyssnn bebnohictiasic bagystic
26, wherein said disease or condition is
fitgptier oscl erosis. 28. The use according to claim 26
wherein said disease or condition is chronic

obstructive pul nonary di sease (COPD). 29. The use .
2ecmetlbdaf trentink arredBingitherish of stakelwhichsagprisns administering to a

conditjon Ls bropchitis .ncl udi ng .nfecti .
PO TS Famir Bhirk ¢ 856 ARy SLAReldih ot iy Rafl etfeotive
At bEa id BRSH & andQne WS Bladhs Rtock) 0P a phstnascudiehlinadeptable salt

any one of clains 1 to 8, or a pharmaceutically
thereof. A

21. Use of a compound as defined in any one of claims 1 to 8, ora pharmaceutically
acceptable 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.

22. Use of 2 compound as defined in any one of claims 1 to 8, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament, for the treatment or

prophylaxis of inflammatory disorders.

23. The use according to claim 22, wherein the inflammatory disorder is

neuroinflammatory disorders.

24. The use according to claim 23, wherein said neuroinflammatory disorder is multiple

sclerosis.
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25. The use according to claim 23, wherein said neuroinflammatory disorder is Parkinson’s

disease.

26. The use according to claim 21, wherein said disease or condition is cardio- and
cerebrovascular atherosclerotic disorders or peripheral artery disease, heart failure or

respiratory disorders.
27. The use according to claim 26, wherein said disease or condition s atherosclerosis.

28. The use according to claim 26, wherein said disease or condition is chronic obstructive

pulmonary disease (COPD).

29. The use according to claim 26, wherein said disease or condition is bronchitis,
including infectious and eosinophilic bronchitis; emphysema; bronchiectasis or cystic

fibrosis.

30. Use of a compound as defined in any one of claims 1 to 8, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament, for the treatment or

prophylaxis of stroke.



