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| NHI BI TORS Field of the Invention The present invention relates to the use
of thi oxawohizmessderi vatives as inhibitors of the s enzyne payeropersoxi dase
(MPO). Certain novel thioxanthine derivatives are also disclosed together
W th processes for their preparation, conpositions containing them and
their use in therapy. Background of the Invention 10 Myel oper oxi dase (MPO
is a hene-contai ning enzyne found predom nantly in pol ynorphonucl ear

| eukocyt es ( PNNEDOXANPHINE DEREVARIHEST ASfMYEINPRROSEDABO L g raRE! v of
manmal i an per oxi dases that al so includes eosinophil peroxidase, thyroid
peroxi dase, salivary peroxidase, |actoperoxi dase, prostaglandin H

synt hase, and others. The mature enzyne is a dinmer of identical halves.

Each h %ﬂi&ﬂ e egﬁ&gntains a covalently bound 15 heme that exhibits
unusuaﬁLspEtLrgﬁLprUpert|es responsi ble for the characteristic green

col our TR pivRGa: infvefBVtRRMtaf tottheud duhipRindenddérigeves alkinhditbRefthwo hal ves of
MPO yields the hem -enzynme that exhibits spectral and catalytic gioperti es

i ndi st enzymieghedorerdyidase (MPEDe Corftain mevél thiggantkine demvativaearsmsp giscles
hydrogenageroxide to oxidjze chloride to .f.l(égochlor.OUﬁ](S:acic(li;:t Ot her halides
and ps©geBsaYItyREocesspR T hgILRIFRH A, CaPROIYY OBAEHUE FSHIILEFT Efost r at es
to MPQ, are of particular inportance for conmbating infections. These
cells con n MPO, wth well documented m crobicidal action. PMNs act
non-specifically by phagocytosis to engulf m croorgani sns, incorporate
theminto vacuol es, terned phagosones, which fuse 25 with granul es

cont ai Baskgron g lmxentewe t o f or m phagol ysosones. | n phagol ysosones the

tic activity.of th | oper.oxi dase | eads to, the formation of
ST AR i TR
oxi di z %%gbﬁ)hbﬁ\?&éafr 11e1ﬂ<89yt5§@g&r§ﬁm§io 1s2He Fhomir bl o [N ePdeSpraRfh hhiip@Fher s,

but al onverts amnes’ I n am nes, and chlorinates aronmatic am no
aci ds. miel-0ph deesidase tharale iptlagecsstinopliepdrexidirec thyrdit lperoxidase,

salivary peroxidase, lactoperoxidase, prostaglandin H synthase, and others. The mature

enzyme is a dimer of identical halves. Each half molecule contains a covalently bound
15 heme that exhibits unusual spectral properties responsible for the characteristic green
colour of MPO. Cleavage of the disulphide bridge linking the two halves of MPO yields
the hemi-enzyme that exhibits spectral and catalytic properties indistinguishable from
those of the intact enzyme. The enzyme uses hydrogen peroxide to oxidize chloride to
hypochlorous acid. Other halides and pseudohalides (like thiocyanate) are also

20 physiological substrates to MPO.

PMNis are of particular importance for combating infections. These cells contain MPO,
with well documented microbicidal action. PMNs act non-specifically by phagocytosis to
engulf microorganisms, incorporate them into vacuoles, termed phagosomes, which fuse
25 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

30 PMNs, are capable of phagocytosing microorganisms. Macrophages can generate



30 PMNs, are capabl e of phagocytosing m croorgani sns. Macrophages can
generate WO 03/089430 PCT/ SE03/ 00617 2 hydrogen peroxi de and upon

acti vat i owoaB®go4pr oduce nyel oper oxi dase. MPO and hydr ogen PCE&SE0X0@E? can
al so be released to the outside of the cells where the reaction with
chloride can induce damage to adjaent tissue. 5 Linkage of

nmyel oper oxi dase activity to di sease has been inplicated in neurol ogical
di seases with a neuroinflammatory response including multiple sclerosis,
Al zheinmer's disease, Parkinson's disease and st r,gke wel | ?fo Q her
i nf | apyeRb @iyt ddeasisupon actuatitintalerproticeanyelenerRridash R O IR IR i ve
pul monary di sease, cystic fibrosis, ..atherao 1, S ok Hery bowel
di seaperoxidegan algg ¢Ased b ﬁﬁb}@“%r?é B, ﬁa“tﬁxg%eﬁhggéag%l?%?lﬁt%}??mﬁﬁng cancer

has al so, heen_ su sted to.. associated with high MPO | evel s. WD 01/ 85146
di scl %qu%ﬁggf%ﬁﬁ%ﬁﬂgggﬁﬁat are MPO inhibitors and are thereby useful

in the treatnment of chronic obstructive pul nonary di sease (COPD).
3-n-Propyl -2- thioxanthine is disclosed in Drug Devel Oﬁngont%ﬁesearch, 1999,
47, 4&&3\%&3 3f hugelopérykidaseldetivity exdinedst hes hesn qrBUsaEEEd THCLEGhem  Soc.

1962, 186 2- Thi oxant hi ne i s conmer.ci al.l vail | abl ADe..; ent
i nventiisesses wiithtagpuranamaiony EﬁsP?WFd&%?A‘ﬁgﬂlélﬁﬁ%ﬁ c@%? ?&e%lagﬁg{e?gur prisingly

di splay useful. prgperties hi i ' famyaisMRer 020 Di scl osure of
the i APEHE: %ﬂkﬂg%ggfsﬁ@set%gt% Hgﬁ%%&éelg{lss?tﬁ%elﬁ?ﬁgn, t ere isorpr ovi ded the use
of 2 GoMmRAUI R sk RfMbkan I B ruive obhont RBisease RySHe VS, 4N 4 />-- R or

atherosclerosis, inflammatory bowel disease, renal glomerular damage and rheumatoid

jo  arthritis. Lung cancer has also been suggested to be associated with high MPO levels.

WO 01/85146 discloses various compounds that are MPO inhibitors and are thereby useful
in the treatment of chronic obstructive pulmonary disease (COPD). 3-n-Propyl-2-
thioxanthine is disclosed in Drug Development Research, 1999, 47, 45-53. 3-Isobutyl-6-

s thioxanthine is disclosed in J. Chem. Soc., 1962, 1863. 2-Thioxanthine is commercially

available.

The present invention relates to a group of thioxanthine derivatives that surprisingly
display useful properties as inhibitors of the enzyme MPO.
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Disclosure of the invention

According to the present invention, there is provided the use of a compound of formula ()

or (Tb)
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N~NN XR X 12 R3 (la) (Ib) 25 WD 03/089430 PCT I n:
one of X and Y represents S, and the ot her represen{ §E83{)(r)og'17 Ri) wheretn:
repre.sentwohr}/dsazg«an or d to 6 alkyl; s R2 represents hydﬂ)(igistmommcl to 6
al kyl; said al kyl group being optionally substituted by: i) a saturated or
partially unsaturated 3- to 7- nenbgred ring optionally incorporating one
or two heteroatons selected independently fromO, N and S, and optionally
incorporating a carbonyl group; said ring being optionally substituted by
one or nore substituents selected from halogen, hydroxy, G to 6 al koxy
and C to 6 alkyl; said al kyl being optionally 10 further substituted by
hydroxy or Cd to 6 alkoxy; or ii) CI| to 6 alkoxy; or iii) an aromatic
(rjlp?lgoﬁlfrlléﬁm feSrf rgin phenyl , ; furyl or thienyl; said aromatic ring being
su | gto 6 alkyl

R i nd%"eﬁ%% rrerﬁsg%@ftfi;t Iﬁ&%rgggyeerr\?%lré%%@POQG al kyl ; )?: 4O;nglRt 2560(?” ;oxy,
pharr@ %ﬁérhé‘eﬂ{slh&dﬁf‘g‘éﬁ%@'t@ 6sakyl; t hereof , in the manufacture of a

or ‘the treatnment or pro %gaXI of di.se ses nditions in
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or two heteroatoms selecre':% n&'e‘fn%ﬂ&én?l? from O, N and S, and optionally incorporating a
carbonyl group; said ring being optionally substituted by one or more substituents selected
from halogen, hydroxy, C1 to 6 alkoxy and C1 to 6 alkyl; said alkyl being optionally
10 further substituted by ﬁydroxy orClto6 élkoxy; or
ii) ClI to 6 alkoxy; or
i) an aromatic ring selected from phenyl, furyl or thienyl; said aromatic ring being
optionally further substituted by halogen, C1 to 6 alkyl or C1 to 6 alkoxy;
R3 and R4 independently represent hydrogen or C1 to 6 alkyl,
15 or a 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.

The compounds of formula (Ta) or (Ib) may exist in enantiomeric forms. Therefore, all

20 enantiomers, diastereomers, racemates and mixtures thereof are included within the scope of

the invention.

It will be appreciated that when R3 in formulae (Ia) and (Ib) represents hydrogen, the two
alternative representations (Ia) and (Ib) are tautomeric forms of the same compound. All

»s  such tautomers and mixtures of tautomers are included within the scope of the present

invention.

A more particular aspect of the invention provides the use of a compound of formula (Ia)
or (Ib), or a pharmaceutically acceptable galt thereof, in the manufacture of a medicament,

50 for the treatment or prophylaxis of neuroinflammatory disorders.



It wll be appreciated that when R3 in fornmulae (la) and (Ib) represents
hydrogen, the two alternative representations (la) and (Ib) are tautoneric
f-orms of wba3m®ssro conpound. All 25 such tautonmers and m PCArSES3/af617
tautomers are included within the scope of the present invention. A nore
particul ar aspect of the invention fgrovides the use of a conmpound of
formula (la) or (Ib), or a pharnaceutically acceptable salt thereof, in

t he manufacture of a nedicanment, 30 for the treatnent or prophylaxis of
neur oi nfl ammat ory di sorders. WD 03/ 089430 PCT/ SE03/ 00617 4 According to
the invention, there is also provided a nethod of treating, or reducing the

risk of, diseases or_ conditions in.which inhibjfi MPO i s

be nEf iA]Ecba‘diqu;D gw ingesrion; hexs 13&?%’ rf’ir%‘flgtai %1?@;;@8(1 89%%%@9&8%5??%“5{5%%0 m or t at f
risk of, said disease or_condi RED i vicef fBfehi ve amount o
a conpbigass of BQWF%S("H@“C m%%g[?yn Oggd?ea gﬁgr W&Céél:,lti cal y acceptabl e salt

t her eof . r SN Rrihs frahser Priek bfledidaliseeshardonditipReat i ng, or
reducicﬂﬁlpg%g%#gﬁgtgx?&%%%?r%(isﬂqnﬁfam'r%tory di sorders in a .person suffering
from Qrinathpdutishilyaiffectiad sindinstedaeoupowsl foantle 612) owkeh&F A t he net hod
conprises admnistering to the person a therapeutically effective anount

of a phapoueadicelly hepepid le seltaherent. (1 b), or a pharmaceutical ly acceptable
salt thereof. In another aspect the invention provides a pharnmaceuti cal
formul ation conprising a 15 therapeutically effective anount of a conpound

of forﬂwe%aﬁicﬁl)aﬂw Elela) als@?r@viddﬁ@mﬁmﬁéufireaidgyomdmpn&mee'isbalﬂt thereof, in
adm xturewth a ’ptft]lar maceutical ly acceptable adjuvant, diluent or carrier,

for USRuidhflaRBndtesatiseetdrs i a pesphyifixing fiom o aaises 9K UsHK 5 ons i n which
i nhibition of the enzyne MPO is benefi.cial. N particul ar
asipecteopfiigion,rwhengin dhe @P@Oﬂ&@%‘%seﬁﬁgﬂﬂﬁt@ﬂ?g E?gtge Par %?g@%ﬁ%@ rising a

t herapeuti.cal l ffective GOPL Rirmdaeéiichidy §dcaptable (1b), or
a phﬁ%ﬁﬁ%ﬁﬁ@%’éﬁp aﬁ%%%%%@b%é%@% (Itg%ereof Hp?ﬁ admi xturlgly vvicta%laa

phar rreg%ﬁ%érg&l | y acceptabl e

In another aspect the invention provides a pharmaceutical formulation comprising a
15 therapeutically effective amount of a compound of formula (Ia) or (Ib), or a
pharmaceutically acceptable salt thereof, in admixture with a pharmaceutically acceptable

adjuvant, diluent or carrier, for use in the treatment or prophylaxis of diseases or conditions

in which inhibition of the enzyme MPO is beneficial.

,0  In another more particular aspect the invention provides a pharmaceutical formulation
comprising a therapeutically effective amount of a compound of formula (Ia) or (Ib), or a
pharmaceutically acceptable salt thereof, in admixture with a pharmaceutically acceptable

adjuvant, diluent or carrier, for use in the treatment or prophylaxis of neuroinflammatory

disorders.

25
In one embodiment, there is provided the use of a compound of formula (Ia) or (Ib) wherein

i
at Jeast one of X and Y represents S, and the other represents O or S; R represents
hydrogen or C1 to 6 alkyl; R2 represents hydrogen or Cl to 6 alkyl; said alkyl group being
optionally substituted by C3 to 7 cycloalkyl, C1 to 4 alkoxy, or an aromatic ring selected

30 from phenyl, furyl or thienyl; said aromatic ring being optionally further substituted by



adjuvant, diluent or carrier, for use in the treatnment or prophyl axis of
neur oi nfl ammatory disorders. 25 In one enbodi nent, there is provided the
use of a wormposaado of formula (la) or (Ib) wherein at |ea®CTomes/a61X and Y
represents S, and the other represents 0 or S; Rl represents hydrogen or

C to 6 alkyl; R2 represents hydrogen or C to 6 alkyl; said al kyl group
being optionally substituted by C3 to 7 cycloalkyl, d to 4 al koxy, or an
aromatic ring selected 30 fromphenyl, furyl or thienyl; said aromatic ring
being optionally further substituted b 4%0 03/ 089430 PCT/ 3/ 0 §17 5

hal ogaslogdd, IC1tto 44llaflloy IC1de 4GHkexy; K ancikd&ym e ﬂﬁlyﬁﬁpmm%

represent hydrogen or Cl tqQ 6 alk ha I abl e

al't . Cariaelione amaraeentta EriRe siih oFREoH ﬁa?ﬁﬁf%%r%t?et@f?@%ﬁﬁ@%i carent

for the treatment or. pro i STt §eds @R Soriditionétin ch

i nhi bPBRC fe?r?emgﬂ‘fgrﬁ?ﬁh/%’é%r g‘%eeﬁ&ﬁ?(ﬁﬁ%ﬂtrsn anot her e?rborljoi ment, there
i's pr({%;g% Hla{b@%nl{ﬁﬁhé)é QupouBBefficfabr nul a (1a) or (1b) wherein at |east

one of represenfs S, and the other represents 0 or S; R

represents hydrogen or Cl to 6 alkyl; R2 represents hydrogen or Clto 6

al kyl; said al kyl group being. optional substrt [ saturated or
parti émhgothmgmh@dmm thefetlﬁplpvl(@dﬁ]%ﬁn‘ﬁ@ro% c?rppﬁrjmg “?%/g/)o}gﬂ)r porating one

P rcor SO pekst Bhs BER RS nl ?&@ﬂggdmﬂh“ﬁd%&mmmsg Sobsi Tt ured by

éar d ring being optionally substituted by
023 Cér eﬂ}weﬁts%rfraﬁ;gbh ¥eat So %einemn rebresenthiy drggmm orHyldtookgikylcsaid alkgl al koxy

kyl; said al kyl being optionally further L%)Stht uted by
hydr oxyorbefg dptiofiallpbkostigntedipy:i i) p s@uratest of Péﬁ!@éb( sgipratgd aromatic ring

o oAbk kS g B ?ns:s&Pe%FeE' pamis s,
% R’é, @narqdﬁ gg@ ggﬁgﬁﬁ%gqggﬁéﬁ "|e$§ ebo %['&ﬁ) Bri@KinEbeing ofti

phar eof, i'n the manufacture of a
medi Casqﬁﬁftutedcl By oh&'6r more substituents selected from halogen, hydroxy, C1 to 6 alkoxy

and C1 to 6 alkyl; said alkyl being optionally further substituted by hydroxy or C1 to 4

alkoxy; or ii) C1 to 4 alkoxy; or iii) an aromatic ring selected from phenyl, furyl or

15 thienyl; said aromatic ring being optionally further substituted by halogen, C1 to 4 alkyl or
C1 to 4 alkoxy; R3 and R4 independently represent hydrogen or Clto6alkyl;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.

20

In one embodiment, the invention relates to the use of compounds of formula (I2) or (Ib)

wherein X represents S and Y represents O.

In another embodiment, R3 in formula (Ia) or (Ib) represents hydrogen.

25
In another embodiment, R2 in formula (Ia) or (Ib) represents optionally substituted C1 to 6

alkyl.

In another embodiment, R in formula (Ia) or (Ib) represents C1 to 6 alkyl substituted by a

30  saturated or partially unsaturated 3- to 7-membered ring optionally incorporating one or



treatnment or prophylaxis of diseases or conditions in which inhibition of
the enzyne MPO is beneficial. 20 In one enbodi nent, the invention rel ates
to the uswooB/ogm@apounds of fornula (1la) or (Ib) wherein RCmSEoge®nts S and
Y represents O In another enbodinent, R3 in forrmula (la) or (lb)
represents hydrogen. 25 In anothergenbodinent, R2 in formula (la) or (Ib)
represents optionally substituted C1 to 6 alkyl. In another enbodi nent, R2
in formula (la) or (Ib) represents C to 6 al kyl substituted by a 30
saturated or partially unsaturated 3- to 7- nenbered ring optionally

i ncor peg Rtbvgtaneselicte At OR0MMS drorCD), SRR D e PrtiegnallydniyErE B b ms

sel ected independently fromO, N and S d optionallw I kng a

car bowngbouy] @ugup; saidding; W&)‘&Wﬁa%ﬁ%&‘%%yﬁf‘&q e é‘éjsgﬁl%% ga(%‘?éérlmr e
substituents selected _from.halo ; . Beifle 3bkeanyand C 1 to 6
al kyl ;ff°§h]i‘4§°%elnk]9}"fr8§5@1 {S’pﬁlg?ﬁi %&rb]f @?ﬁgﬁ’lg%lggtﬁ% uted by hyér oxy or C1
to 6 al kox ol Bmbxy.R2 in formula (la) or (Ib) represents
met hyl%é%ee,rg%ﬁsﬁg#%ln g}%c{}sﬁ %t hyl ene ysubsti tuted by cycl opropyl,

cygl ohexyl, tetrahydrofuranyl or norpholinyl. In another enbodinent, R2 in
formula (la) or (Ib) represents Cl to 6 alk

| tit 10 Cl| to 6
al koxyin anathexrenttesimenth Bd ityémmulapa)iop ?%F%?Sén% Isnge)l%ﬁ}gl?nelfj %@glegéé Present s °
et hyl ene or_trinethyl ene ubst .t When. X
r ep?/eé’élﬁ‘?@y@néﬁ S?t‘%ﬁ‘g{;%g%‘ﬂ?%m@,’l’ éycfoglre ?ﬂér eﬁgoéfﬁnﬁenny? Bﬂg%rr%brhioglgg cgnrrpounds

of formula (la) or (Ib) wherein RI represents hydrogen. Wien X represents
S and Y represents 0, a,yet further enbodi nent conprises go%)ogrgds
' In another embodiment, R in formula (Ia) or (Ib) represents C1 to 6 alkyl substituted by

10 Cl to 6 alkoxy.

In another embodiment, R2 in formula (Ia) or (Ib) represents ethylene or trimethylene

substituted by methoxy or ethoxy.

15 When X represents S and Y represents O, a further embodiment comprises compounds of

. 1
formula (Ia) or (Ib) wherein R represents hydrogen.

When X represents S and Y represents O, a yet further embodiment comprises compounds
. 4
of formula (I2) or (Ib) wherein R represents hydrogen.
20
When X represents O and Y represents S, a further embodiment comprises compounds of

formula (I2) or (Ib) wherein R1 represents C1 to 6 alkyl.

When X represents O and Y represents S, a yet further embodiment comprises compounds

25 of formula (Ia) or (Ib) wherein R4 represents C1 to 6 alkyl.

In one embodiment, the invention relates to the use of compounds of formula (Ia) or (Ib)
2 . .
wherein X represents S and Y represents O; R represents optionally substituted C1 to 6

alkyl; and Rl, R3 and R4 each represent hydrogen.



of formula (la) or (Ib) wherein R4 represents hydrogen. 20 Wien X
represents 0 and Y represents S, a further enbodi mnent conprises conpounds
of formwe oglosu3or (Ib) wherein Rl represents C to 6 al lpgiT/SEVIens1X
represents 0 and Y represents S, a yet further enbodi nent conprises
conpounds 25 of formula (la) or (ID) wherein R4 represents C to 6 al kyl.
In one enbodi nent, the invention relates to the use of conpounds of formula
(la) or (I'b) wherein X represents S and Y represents 0; R2 represents
optionally substituted d to 6 alkyl; and Rl, R3 and R4 ch &ﬁﬁresent

hydr opesne @b 0RIAGMIPITASEORY e 83e70f comneupdeoliRaYp Haher IPhe

invention relates to_th se of canmpdunds of {0 ( itQkd bt R) wherein
X 1 epPasEif X Teprgppnts/S raég rYgEeBPFF?’tf)&r’TBZ TGRS ednlt ﬂgr%lﬁ}'los hggtglﬁéyw substi t ut ed
by a saturated or partially, unse 3 all %&gtiﬂ'ﬁﬁc@ptionaHy
i ncor %Préﬁdrfﬁp&ﬁ@ll_é'runs?%t?%% ;{?Za %&{r}g&gg g%toggoianggpenQent !gly fromo, N and
S, ?”%fp&ﬂe% sl 60T iRAERhiAEly Froin CRNDaRYS, aptieprionallyiidcarporgtingsd ng
optional 'y substituted by ‘one of nore substituents selected from halogen,
hydr ox¥bof)] dreur saidkingybeanglop@onally Sibatitajad; bysefiedr AN subsERcES SpErEHal | y
further substituted by hydroxy or C. _to_ 6 al koxy; d Rl . d R4 each

r epr eseont halpgai bydnxy,10! 96 alkxersdl F%ﬁ?%lﬁ’ﬁ%l)éiaﬂ}@' ﬁ?lingr?ptrngf%g es to the use
of co und f f I whare! k- fnd Rbegashespresebt and Y

repr esemeE s ,Slﬂﬁe(?égyggrgn{'?g?iolé%ﬁ%x}é’l yl  substituted by C1 to 6 al koxy;
and Ry, ofNd R4 each represent hydrogen. A specific aspect of the

i nvent ;yon concerns the use of the follow ng conpounds of fornmula 15 (1a)
or (Ib): 1,3-diisobutyl- 8-nethyl-6-thioxanthine; 1,3-dibutyl-

> 1r(IEt r}1)1/ |0;166 éxgﬂ.glcx(l)i)r(naeg'i, r’gllleni%;vention relates to the use of compounds of formula (la) or (Ib)

wherein X represents S and Y represents O; R2 represents C1 to 6 alkyl substituted by Cl

to 6 alkoxy; and Rl, R3 and R4 each represent hydrogen.

A specific aspect of the invention concerns the use of the following compounds of formula

15 (Ia) or (Ib):
1,3-diisobutyl-8-methyl-6-thioxanthine;
1,3-dibutyl-8- methyl-6-thioxanthine;
3-isobutyl-1,8-dimethyl-6-thioxanthine;
3-(2-methylbutyl)-6-thioxanthine ;

20  3-isobutyl-8-methyl-6-thioxanthine;
3-isobutyl-2-thioxanthine;
3-isobutyl-2,6-dithioxanthine;
3-isobutyl-8-methyl-2-thioxanthine;
3-isobutyl-7-methyl-2-thioxanthine;

25 3-cyclohexylmethyl-2-thioxanthine;
3-(3-methoxypropyl)-2-thioxanthine;
3-cyclopropylmethyl-2-thioxanthine;
3-isobutyl- 1-methyl-2-thioxanthine;
3.-(2-tetrahydrofuryl- methyl)-2-thioxanthine;

30  3-(2-methoxy-ethyl)-2-thioxanthine;



3-isobutyl- | ,8-dinethyl-6-thioxanthine; 3- (2-nmethylbutyl)-
6-t hi oxanthine ; 20 3-isobutyl- 8-nethyl-6-thioxanthine; 3 - i s obutyl- 2
-t hi oxantWwora/089438- i sobutyl 2, 6-dithioxanthine; 3-isobutPgIT/SE03/00617
8-nmet hyl - 2-thi oxanthine; 3 - is obutyl- 7 - nethyl- 2-thioxanthine; 25 3-
cycl ohexyl met hyl - 2-t hi oxant hine; & (3-nethoxypropyl)-2-thioxanthine; 3-
cycl opropyl nethyl - 2-thioxanthine; 3-isobutyl- 1 -nethyl-2-thioxanthine;
3-(2-tetrahydrofuryl - methyl)-2-thioxanthine; 30 3-(2-nethoxy-ethyl)
- 2-t hi oxant hi ne; WD 03/ 089430 PCT/ SEO3/ 00617 8
3- ( 3- §-13bmpirpholinyl)ypropyipPtthioRanthinex ant hi ne;  3- (2- furyl- nethyl)-
2-t hi oxant hi ne; 3- (4-nmet hoxybenzyl) - 2-t hi oxant hi ne;
3- (4- H(dwobawapl)y 2-3beKaNESt hi ne; 5 3- phenet hyl - 2- t hi oxant hi ne; (+) -
3-(2-tetrahydrofuryl s .net hyl.)-2-thioxanthine; (-)- 3-(2-tetrahydrofuryl -
met hy{"‘)é'zr-l‘? TRC) %%%'é@oxﬁﬂ&rlﬁ’but yl - 2-thi oxant hi ne;
3-n- p%-c(ﬁ-\ﬂdo?o'ﬁeﬂ%ﬁ canhidkR@hind0 3 -isobutyl- 6-thioxanthine; 2-thioxanthine;
and pharnmaceutically acceptable salts thereof.

5 3-phenethyl-2-thioxanthine;

(+)-3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;
(-)-3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;
3-n-butyl-2-thioxanthine;
3-n-propyl-2-thioxanthine;

10 3-isobutyl-6-thioxanthine;
2-thioxanthine;

and pharmaceutically acceptable salts thereof.

Unless otherwise indicated, the term "C1 to 6 alkyl" referred to herein denotes a straight or
15 branched chain alkyl group having from 1 to 6 carbon atoms. Examples of such groups

include methyl, ethyl, 1-propyl, n-butyl, iso-butyl, tert-butyl, pentyl and hexyl.
The term "C1 to 4 alkyl" is to be interpreted analogously.

,0  Unless otherwise indicated, the term "C3 to 7 cycloalkyl" referred to herein denotes a
cyclic alkyl group having from 3 to 7 carbon atoms. Examples of such groups include

cyclopropyl, cyclopentyl and cyclohexyl.

Unless otherwise indicated, the term "C1 to 6 alkoxy" referred to herein denotes a straight
»s  or branched chain alkoxy group having from 1 to 6 carbon atoms. Examples of such groups

include methoxy, ethoxy, 1-propoxy, 2-propoxy and tert-butoxy.

The term "C1 to 4 alkoxy" is to be interpreted analogously.

30



Unl ess otherwi se indicated, the term"C to 6 alkyl" referred to herein
denotes a straight or 15 branched chain al kyl group having from1l to 6

car bon atwoeRs/ofanpl es of such groups include nethyl, etrgT/SES3/60PYI ,
n-butyl, iso-butyl, tert-butyl, pentyl and hexyl. The term"d to 4 al kyl"
is to be interpreted anal ogously. 2D Unl ess otherw se indicated, the term
"C3to 7 cycloalkyl" referred to herein denotes a cyclic alkyl group
having from3 to 7 carbon atons. Exanples of such groups include

cycl opropyl, cyclopentyl and cycl ohexyl. Unl ess_ otherw se indicated, the

t er m tglesé OthBrwdbdimdicatedethe tered atoghe'| tsfaireddn dewdn aendtes AugH 5% or br anched
chai n al koxy group having from1 to 6 carbon atons. Exanples of such groups
i ncl ubemeeanddRgo. et hoxy, 1-propoxy, 2-propoxy and tert-butoxy. The term"d
to 4 al koxy" is to be interpreted anal ogously. 30 WO 03/089430

PCT/ SE03/ 00617 9 Unl ess otherw se indicated, the term "hal ogen" referred

to heﬁgiuﬂ H@?BP& ?ﬁd&é&%@mﬁh&%@m&ﬁ% anferhioded rifixaptiinely of a sat ur at ed
o y 3- to

or par unsat urate 7-menbered ring optionally 5 incorporating
ong Ofnchidrdtil@ne @k ows hsetcrtmetsclacthdiadapendanly framOpN NdHhag  and

optional 'y incorporating a carbonyl group.incluyde cl.opr ycl opentyl,
cycl ohptigrally inspeparpiéng apthenyl g&qpaﬁi}a%%&‘%ﬂﬁ?wgy‘%yfgﬂ%?%tyﬁé’?‘géiﬁ%‘é’gi di ne,

mor phol i.ne, piperazin rrol i;di no ' bGhd) Brrticul ar

e Pe e SR g aRY St Shin B e PhB At ez

(tetr gp%&mﬁ%ﬂ&d 7 . RS RNPAiBYbr exbhplarihdide coiqemdscysfohtxylnul a (1a) or
(I'b) e novel. Therefore a further aspect of the invention provides the

f ol | odtRGyM@iehnyd grepakindtsfuoyl) fupd motpdolind) or (1b) 3 R1 YRL RNNR4 or NN
R4

10

Certain compounds of formula (Ia) or (Ib) are novel. Therefore a further aspect of the

invention provides the following novel compounds of formula (Ia) or (Ib)

% 3

Y
/ !
R\ N RN\N N
)N\ l />_R4 or )\ | \>_R4
N
X2 SERRE
R R

(la) (Ib)

15

wherein:

X represents S, and Y represents O;

R1 represents hydrogen or C1 to 6 alkyl;

R2 represents C1 to 6 alkyl substituted by a saturated or partially unsaturated 3- to 7-

20 membered ring optionally incorporating one or two heteroatoms selected independently
from O, N and S, and optionally incorporating a carbonyl group; said ring being optionally
substituted by one or more substituents sekcted from halogen, hydroxy, C1 to 6 alkoxy
and C1 to 6 alkyl; said alkyl being optionally further substituted by hydroxy or C1 to 6
alkoxy;

s Roand K’ independently represent hydrogen or Cl1 to 6 alkyl;



N~NN XR2XR2R3 (la) (Ib) 15 wherein: X represents S, and Y
represents 0; Rl represents hydrogen or O to 6 alkyl; R2 represents C to
6 al kyl swbagiogused by a saturated or partially unsaturat @dTBEY/@6T7 20
menbered ring optionally incorporating one or two heteroatons sel ected

i ndependently fromO, N and S, andloptionally incorporating a carbonyl
group; said ring being optionally substituted by one or nore substituents
sel ected from hal ogen, hydroxy, C to 6 alkoxy and O to 6 alkyl; said

al kyl being optionally further substituted by hydroxy or ClL to 6 al koxy;
25 R antptarmackapeaijeartcegtable paltsdhereohydr ogen or O to 6 alkyl; 3 4 WO

03/ 089430 PCT/ SE03/00617 10 and pharmaceutically acceptable salts thereof.
A further aspect of the invention provides the follow ng novel conpounds of

04 i B o s
1, 8- di,pmpyayl - 6- t hi oxant hine;  3- (2-methyl butyl)-6-thi oxant hi ne; 3
-isobutyl~ 8- nethyl- 6-thioxanthine; 10 3-isobutyl-2-thioxanthine;
3- i sobatditsoButl- Birhdthylx@ titiewanghine;
1,3-dibutyl-8- methyl-6-thioxanthine;
3-isobutyl- 1,8-dimethyl-6-thioxanthine;
3-(2-methylbutyl)-6-thioxanthine;
3-isobutyl-8-methyl-6-thioxanthine;
10 3-isobutyl-2-thioxanthine;
3-isobutyl-2,6-dithioxanthine;
3-isobutyl-8- methyl- 2-thioxanthine;
3-isobutyl-7- methyl- 2-thioxanthine;
3-cyclohexylmethyl-2-thioxanthine;
15 3-(3-methoxypropyl)-2-thioxanthine;
3-cyclopropylmethyl-2-thioxanthine;
3-isobutyl}- 1- methyl-2-thioxanthine;
3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;
3-(2-methoxy-ethyl)-2-thioxanthine;
20 3-(3-(1-morpholinyl)—propyl)-2—thioxanthine;
3-(2-furyl- methyl)-2-thioxanthine;
3-(4-methoxybenzyl)-2-thioxanthine;
3-(4-fluorobenzyl)-2-thioxanthine;
3-phenethyl-2-thioxanthine;
25 (+)—3-(2-tetrahydrofuryl—methyl)—2—thioxanthine;
(-)-3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;
3-n-butyl-2-thioxanthine;

and pharmaceutically acceptable salts thereof.



3-isobutyl- 8-methyl- 2-thioxanthine; 3 - isobutyl- 7 -methyl- 2 -

t hi oxanthine ; 3- cycl ohexyl net hyl - 2-thi oxant hine; 15

3- ( 3- net hwoypegyt ) - 2-t hi oxant hi ne;  3- cycl opropyl net hyl PCT/SERS/aréant hi ne;
3-isobutyl- | - nethyl-2-thioxanthine; 3- (2-tetrahydrofuryl-

met hyl ) - 2-t hi oxanthine; 3 - (2- neflhoxy- ethyl)- 2- thioxanthine; 20
3-(3-(1-norpholinyl)-propyl)-2-thioxanthine; 3- (2- furyl- nethyl)- 2-

t hi oxant hi ne; 3- (4-nmethoxybenzyl)- 2-thioxanthine; 3- (4- fluorobenzyl) -
2 - thioxanthine; 3-phenethyl-2-thioxanthine; 25 R Ta) 0z (Ib)

(+) - 3A(fRrth@tdspdry OF dfelinydntine ishtpt psepofi the BR¥ cAmpeunds of formula (a)03 |
tetrahydrofuryl-methyl) - 2 -thioxanthine; 3-n-butyl-2-thioxanthine; and
phar necemelisampst. accept abl e salts thereof WO 03/089430 PCT/ SE03/ 00617 11 A
further aspect of the invention is the use of the novel conpounds of
formula (la) or (1b) as a nedicanent. According to the invention, we

furthgr i+g ﬂleampéﬁfbﬁsﬁze fi@thek pRovideapproatdsdor thé pteperatiow ef the mo¥dnpounds of
formufa %P&;é , or a pharmaceuti cal;léfaccept abl.e salt, enantioner,

di ast gs@peRIds @f fcsmmm)eort(ﬂér @of phannaeeusisnpr jcsertable salt, eROMSTy of a
compound of formula (lla) or (IlIb) YR3 Y R'1~NN4 RNN4

diastereomer or racemate thereof which comprises:
(a) reaction of a compound of formula (Ia) or (IIb)

Y 3 Y
RKN l N\>_ 4
/>-—R or )\ R
//j\ X N N ,
rR2 R

(lla) (llb)

10

wherein Rl, R2, R3 and R4 are as defined in formula (Ia) or (Ib), X represents O or Sand

Y represents O;

with a sulphurising compound such as Lawesson’s reagent or phosphorus pentasulphide;

15 to give a corresponding compound wherein Y represents S; or

(b) reaction of a diamine of formula ([Ia) or (I1Ib)

Y }23 Y
1
RN NH R\ NH,
)\ l > )\ l
NH NH
x” N 2 X '}‘2 \

20



/[>-Ror >--R N~-NNXR2 XIR2R3 (lla) (Ilb) [

_ _ 10 wherein R, R2, R3
and R4 are as defined in formula (la) or (Ib), X represents 0 or S and Y
repr esentwo®3/ost4th a sul phuri si ng conpound such as LawessS®QTSEbgagent or

phosphor us pent asul phi de;

15 to give a correspondi ng conpound wherein Y

represents S; or (b) reaction of a g amne of formula (Ha) or (Il1lb) Y R3

Y RR1 ANNH2 N )NH or

NHNNH XN2 X12 R38 RZCR 20 (Ilia) (Ilib) WO

03/ 089430 PCT/ SE03/ 00617 12 wherein Rl1, R2, R3, X and Y are as defined in

formula (la) or (Ib);

or

with formc acid or with a trialkylorthoester;
where necessary converting the resultant conpound of formula (Ia) or’ (I'b)

another salt thereof, into a pharnmaceutically acceptable salt thereof:
or converting the resultant conmpound of formula (la) or (Ib) into a ’

5 and

further conppured_of for ( ; re desired i
convert th
r esul VAR ndduid: %gfamf1 ?ﬁﬁla df#%e)% 8 fb@%ﬁ ﬁ:ag(t) oﬁ gh optical isomer th:apgof . ©

10

15

20

25

30

with formic acid or with a trialkylorthoester;

and where necessary converting the resultant compound of formula (Ta) or (Ib), or another salt
thereof, into a pharmaceutically acceptable salt thereof; or converting the resultant compound
of Hrmula (Ia) or (Ib) into a further compound of formula (Ia) or (Ib); and where desired

converting the resultant compound of formula (Ia) or (Ib) into an optical isomer thereof.

In process (&), a compound of formula (Ila) or (IIb) and a sulfurising agent such as
Lawesson’s reagent, or phosphorus pentasulfide are dissolved or suspended in a suitable
dry organic solvent such as benzene, toluene, xylene, tetrahydrofuran, dichloromethane or
dioxane and then heated to between 30 °C and the reflux temperature of the solvent until
reaction is complete, typically for between one to 30 hours. The reaction mixture is then
cooled and filtered to remove insoluble solids. The solvent is removed under reduced
pressure and the crude product is purified by column chromatography or by

recrystallisation.

In process (b), a diamine of formula (II1a) or (ITb) is treated at a suijtable temperature with an
excess of an appropriate ortho ester such as triethylorthoformate, triethylorthoacetate,
triethylorthopropionate, triethylorthobutanoate, tripropylorthoformate, tributylorthoformate
and triisopropylorthoformate, optionally in the presence of a suitable solvent such as an
alcohol, until reaction is complete. The temperature is typically up to the reflux
temperature of the reaction mixture, and reaction times are generally from 30 minutes to

overnight. In one embodiment, the orthoester is triethylorthoformate with ethanol as an

optional solvent.

Alternatively in process (b), a diamine of formula (I1la) or (IIIb) is treated with 98% formic

acid at a suitable temperature between ambient temperature and the reflux temperature of



10 In process (a), a conpound of forrmula (Ila) or (11b) and a sul furising
agent such as Lawesson's reagent, or phosphorus pentasul fide are dissol ved
or susperwoed3siosn4ad suitable dry organic solvent such as b@azsmesodsol uene,
xyl ene, tetrahydrofuran, dichloronethane or dioxane and then heated to
between 30 C and the reflux tenperagiure of the solvent until 15 reaction is
conplete, typically for between one to 30 hours. The reaction mxture is
then cooled and filtered to renove insoluble solids. The solvent is
removed under reduced pressure and the crude product is pur'f%gd by col umm

chr OB QEHBBR YniRrdd The EﬁQESSSiB abrtirmad fara su@ble pepedeb@e, fypical ani ne of
formula (lIl1la) or (111Db)

is treated at .a syitable tepgpe r 1 an
exceslsetobernd 5apprioprsi after mmayg! ekihe fopie ACIGTHIPEE W{Egaf {@%ﬁg %ﬁﬁ% &eu,
triethylorthoacetate, triethylorthopropi. 1l ety homkhobut anoat e,
tri prbaspl o exemplenite 1 0%AaBERYs SO, %ﬁﬁ’g&;%@}%" ﬁeﬁi}g%pr opy! ort hof or nat e,
optional | y Lin fmeht SHinRRE 8 catedestt fauchitalsledime alacohol , unti |
react?W%@dcogégr%le@{ea?%g%egnperature is typically up to the reflux 25
t eyrpegatblcaeRbetahe, foRGahdle, foxdboue 10 aritutesact boyrs atiateBrareTyeneral |y from
O mnutes to overnight. In one enbodi nent, the orthoester is
tri et bytheed hobznhempewitirh aad Herreflwg emperatyisof FiLaORFT® Al t er natively in
process (b), a dianmine of fornula (Illa) or (M is treated with 98% form c
30 acid at a suitable tenperature between anbi ent tenperature and the

refl u?) 615:62 E}é)e%rl &ﬁ%‘ﬁ%’%o‘ﬁg’f 3 98943 REF FSERE Q0H)of (I ithe comacwidaf i xt ure.

The p I's contrnu or a suitable period of time, typically for

bet we 165(14)Qor Pb e scribbd 81 the tirematare anfl wilhbe feadityi lnoxei e thetpegqPnent with a
sui t abl e aqueous "base, for exanple, with 10% aqueous sodi um hydr oxi de
sab ut skitied tiohtbeai el ds the conpound of formula (1). The treatnment with base
is carried out for a suitable tine at a s suitable tenperature, for

exanpl e, for about 10 minutes to 4 Yours at a tenperature between anbi ent

tenpergl lforreeselqtqgvéntﬁ%n LA chRPBIR ot emafla tTeorT (B9 ittenforinof salts, in
particular acid addition salts. Suitable salts include those formed with both organic and
inorganic acids. Such acid addition salts will normally be pharmaceutically acceptable
15 although salts of non-pharmaceutically acceptable acids may be of utility in the preparation
and purification of the compounq in question. Thus, preferred salts include those formed
from hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic,

acetic, succinic, fumaric, maleic, methanesulphonic and benzenesulphonic acids.

20  Salts of compounds of formula (Ia) or (Ib) may be formed by reacting the free base, or a salt,
enantiomer or racemate thereof, with one or more equivalents of the appropriate acid. The
reaction may be carried out in a solvent or medium in which the salt is insoluble or in a
solvent in which the sait is soluble, for example, water, dioxan, ethanol, tetrahydrofuran or
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying.

25 The reaction may also be a metathetical process or it may be carried out on an ion exchange

resin.

Compounds of formulae (Ila) or (IIb) and compounds of formula (IIla) or (I1Ib) are either

Kknown in the literature or may be prepared using known methods that will be readily

30  apparent to the man skilled in the art.



O her nethods for the conversion of a diamne of forrmula (l11a) or (l111Db)
into a conpound of forrmula (la) or (I b) are described .in the literature
and will we mwwmsdsddy known to the person 10 skilled in thePamtSE0Fs1pr esent
i nvention includes conmpounds of formula (la) or (Ib) in the formof salts,
in particular acid addition salts.jgSuitable salts include those forned
with both organic and 1inorganic acids. Such acid addition salts wll

normal |y be pharmaceutically acceptable 15 although salts of

non- pharmaceutically acceptable acids may be of utility in the preparation
and purification of the conmpound in question. Thus, preferred salts include
those formed from hydrochloric, hydrobyonic, sul. ri 1 C,
citriThe tmp@mﬁsofthaétvbmionrﬁ}lﬁdwlé{ledmé@ qrgto W(S:t& IR?H%?(& %r Brr?aq%qlcs:@% eic,

met hanesul phoni ¢ and benzenesu ni ¢ _aci s of conpounds of

for numf(lﬂe&)m%r‘fr(e%ﬁ)wa%ép% %ngﬁffngg‘!élgﬁ%ge&t“ﬁ@% ee base, or a salt,
enantioner or racemate thereof, with one or nore equivalents of the
appropriate acid. The reaction may be carried out in a solvent or nmedium

i n; Whirgh odrhounad bf fofmilngia) ails) may existan emotionseric formunTerefPRetlsal t i s

sof ubl e, for exanple, water, dioxan, ethanol_, tetraghydrof ran o e di et hyl
et her gnantiomersi oﬁamreomérss@t&@&ﬁ@sﬁnd\mﬁ@wsme(ﬁqé‘rer’é‘ﬁ]b‘a WIS or by freeze

drying. 25 The reaction may al so be a e ' iclt may be
carri glflé\lﬁn“@% a FBW%&@H%?‘?S?OH}@BSSTW @d%@r%%gﬁ%géﬂ(%ﬁ]b grgﬁﬁ?aggm(cl | a) gr (11b)

and Congoue”c%stheo orﬁ;g)(ﬁalﬂh@ irdo! ddy@ntidhal(tbdbnlheg i erinrpler fraddooaln i n t he

li t er SHOPE Or nay prepared using known nethods that will be readily 30
appar %ﬁlstamaﬁ&i@ oFERLEK Althigatively, theevazions opiCalSIOBe 13y bpEIrsEd 8717 14 The
conpourids of the invention and internediates thereto may be isolated from
t hei r wingopfically aptivetstardeg magrialsf necessary further purified, by using
standard techni ques. s The conpounds of formula (la) or (lIb) may exist in
enantiomeric fornms. Therefore, all enantioners, diastereoners, racemates

and Mt uiead DGHFRhAeAEY bRGLKUGH chhroterit s anpmagie usdikasipuviBed i on. The
cal 1

. e _ _
var i odd Pt oners tay be isolated by separation of a racenic
enantiomers, diastereomers, racemates or mixtures.

15 The compounds of formula (Ia) or (Ib), and their pharmaceutically acceptable salts are useful

because they possess pharmacological activity as inhibitors of the enzyme MPO.

The compounds of formulae (I2) and (Ib) and their pharmaceutically acceptable salts are
indicated for use in the treatment or prophylaxis of diseases o conditions in which

,0  modulation of the activity of the enzyme myeloperoxidase (MPO) is desirable. In particular,
linkage of MPO activity to disease has been implicated in neuroinflammatory diseases.
Therefore the compounds of the present invention are particularly indicated for use in the
treatment of neuroinflammatory conditions or disorders in mammals including man. Such

conditions or disorders will be readily apparent to the man skilled in the art.

25

Conditions or disorders that may be specifically mentioned include multiple sclerosis,
Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis and stroke, as well
as other inflammatory diseases or conditions such as asthma, chronic obstructive
pulmonary disease, cystic fibrosis, idiopathic pulmonary fibrosis, acute respiratory distress

30  syndrome, sinusitis, rhinitis, psoriasis, dermatitis, uveitis, gingivitis, atherosclerosis,



m xture of the conmpounds using conventional techniques, for exanple,
fractional crystallisation, or HPLC. Alternatively, the various optical

i soners maY idesgsepared directly 10 using optically acti \PETSEA3/0G6NT
materials. Internediate conpounds nmay al so exist in enantioneric forns and
nay be used as purified enantionergs diastereoners, racemates or m xtures.
15 The conpounds of formula (la) or (lIb), and their pharmaceutically
acceptabl e salts are useful because they possess pharnacol ogical activity
as inhibitors of the enzyme MPO. The conpounds of fornulae (la) and (1Db)
and t higflamplsryraoweel disaist, yemd giprablaedaradgeslivr dibrosi seRMe @748 use in t he

treatment or prophyl axis_of diseases or conditions .in whjc nodul ati on
of ¢ hemaemaoida B v RSBty eramErO Y BHeRe TR qee &Be. I n

particular, . linkage of MPO acti vity. i bepbiceakad in
neur oi 14 ARRESHS ag@g%cégcg@g?ﬁgf,lgé%eg éec(i'}lt0 ﬂ'eﬂé%}%ggﬁglg ° g@g The or gs ent

| nvent o2 R RiRA Witk HJ&WMO' 186H1€ a8 domPbunds @rd dlsd Bpectied eabereseful df

neur oi nflammatory conditions or disorders in mammal s including man. Such
corgi t fnemeatefentidBminlers wi || be readily apparent to the man skilled in the

art. 25 Conditions or disorders that may be specifically nmentioned include
multiple sclerosis, Alzheiner's disease, Parkinson's disease, anyotrophic

| at er scl.er.osi s and,stroke.. bLaf haeases or
condi ﬂ) R K e&‘?eg@fli C p%?@%ib\é\%ﬁflﬁ%{l ftééft?% {\;%{tm%ﬁ'tl drrgf nar ;;9&142 ggie; cystic
{1 br oSl srerddl] 01874l EpiBitlBINaH ate bltpisé SonsttcRlobespinoatisedricti off thess 30

syndronme, sinusitis, rhinitis, psoriasis, dermatitis, uveitis, gingivitis,
at her ogigbR¢ 05tEAiNAD 10316843 PRGN SEBR OO devciopinga pATICHIMHISESF bowel

di sease, renal glonerul ar damage, |jiver fibrosis, ..sepsis roctifis,

r heunmeidiioaraenetally sncludedhoserhaxing gy UL OB (R ISR OF %Oﬁg%t?og‘s{’%n i njury,
spinal .cord, injury and il I jeidigivect i on. Lung
cancerthﬁéeswa? b?)é'et)%e%ﬂ 1@%@%&‘2?’ gge?%ﬁg%%éggggfrg?gﬁ %irt??ahi gh l\/yl?’o | evel s. The
conpoupdse Ak 1B!dePe16XRE Hheedsdate BEcds@ifonl in S5 the treatment of pain.

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

at a dosage of the solid form of between 1 mg and 2000 mg per day.

The compounds of formulae (Ia) or (Ib), and pharmaceutically acceptable derivatives thereof,
20  may be used on their own, or in the form of appropriate pharmaceutical compositions in
which the compound or derivative is in admixture with a pharmaceutically acceptable
adjuvant, diluent or carrier. Thus, another aspect of the invention concerns a pharmaceutical
composition comprising a novel compound of formula (Ia) or (Ib), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or
25 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



Prophylaxis is expected to be particularly relevant to the treatnent of
persons who have suffered a previous episode of, or are otherw se

consi der ewotod/okm3@t i ncreased risk of, the disease or comdiTtSE030G6m7
guestion. Persons at risk of devel oping a particular di sease or 10
condition generally include those haygng a famly history of the disease or
condition, or those who have been identified by genetic testing or
screening to be particularly susceptible to devel oping the di sease or
condition. For the above nentioned therapeutic indications, the dosage

adni ni sdmpositioniptéferabfy comprisss less dap 80%Gandi mére preferalniese Handhip Afyged, the node

of adm nistration and the treatnent desired. Ho ve{, i n_.general,

sat i sf eenRsupd Pémbeﬂaéob@bph%ﬁhﬂmé??“?@yéﬁ?@@gf?ﬁ t8he®hdni ni stered at a
dosage of the solid formof between 1 ng and 2000 ng per day. The conpounds
of formulae (la) or (Ib), and pharnmaceutically acceptabl e derivatives

t her eofrpere £ oPBed'S ?ﬂ)o@é@ b8k brepifatio6f ubhd Prarhadeitied] cappisitfon at e

phar maceuti cal ‘conmpositions in Wwhich the conpound or derivative is in

adni xt whigh\wbinprises phiaimgaiceingred®hisy accept abl e adjuvant, diluent or carrier.
Thus, anot her aspect of the invention concerns a pharmaceuti cal

conposition conprising a novel conpound of formula (la) or (lb), or a

pharmaceutical |y .acc ble salt th i ] ith a

phar rraiﬁ%’tni‘%%}olny}s 3@‘8%%?‘%%%”15& %2\17&%1@?&38{' aheenfpuor géﬁ%ﬁaﬁ ?S)i{mer . Adnini stration
may be by, but is not limted to, enteral (including oral, sublingual or
rectal ), intranasal, inhalation, intravenous, topical or other parenteral

r out es!H afdHOENMIO fakctrp mecectuorsd Eidrer bhe 398 NHe Bowkea AP pimepamentiopan of

sui tabl e pharmaceutical fornul ations e:gﬁscribe iné foq exanpl e,
" Phar madatien Eaity 400 dz gachmtwt%%%@w PYANBEICHREE 18RS B Aul t on,

Churchi | |, Livingst.one caTs Jagm L MO0/ RBIAR0 s Retks SE03/ 00617
16 cor‘rﬁ%agl {Tﬁeéﬂﬁgfeg*ngrdgtﬁ@g@o%é:?%gz F Ss ?Ig)a%g%%)g/\?ggg j&rrxgre p?%ferabl y | ess
than 5Q0%0kcdded OR WREsafCHISI (B Snstumlend Thixl 18yer dhforaatpraphyp@@a@)i cal |y
acceptabl e salt thereof. There is also provided a process for the

pr epar ati perfatnesiunMarcEErCGraloenniimashedo siios 2elitOF 2s4prodeoetad shssisrlages ni xi ng

the ingredients.
ickness 0.2 mm). Merck Silica gel 60 (0.063-0.200 mm) was used for column

15 chromatography. HPLC analysis were performed on a Gynkotek P580 HPG, gradient
pump with a Gynkotek UVD 170S UV-vis detector. Column; Waters symmetry Cl8,5
pm, 3.9 x 150 mm. Preparative liquid chromatography was performed on a Gynkotek P580
HPG, gradient pump with a Gynkotek UVD 1708 UV-vis detector. Column; Waters
symmetry C18, 5 pm, 19x100 mm.

20
Starting materials were prepared according to the following references:

1. Merlos, M.; Gomez, L.; Vericat, M. L.; Bartroli, J.; Garcia-Rafanell, J.; Forn, J.;
Eur. J. Med .Chem. Chim. Ther.; 25; 8; 1990; 653-658.
2. Kjellin, P. G.; Persson, C. G. A., EP 0 010 531.

25 3. Katritzky, A. R.; Drewniak, M., Tet. Lett. (1988), 29(15), 1755-1758.

4. Van der Goot, H.; Schepers, M. I. P.; Sterk, G. J.; Timmerman, H., Eur. J. Med.

Chem. (1992), 27 (5), 511-517.



The invention is illustrated, but in no way limted, by the follow ng
exanpl es: 'H andl3 C NMR spectra were recorded either on a 300 MHz Bruker
DPX i nst rerpmans@so on i o a Varian Unity 400 MHz spectronePem/szp3/@61TC. The
followi ng reference signals were wused: the mddle line of DMSO-d6 S 39.5
(13C); DVMSO-d6 6 2.50 ("H). Al masgy spectra were recorded on a Waters
LCMS (2790) instrunent. Thin |ayer chronmatography (TLC) was perfornmed on
Merck TLC al umi nium sheets silica gel 60 F254 pre-coated sheets (I|ayer
thickness 0.2 mm). Merck Silica gel 60 (0.063-0.200 nm was used for colum
15 chromat ogr aphy. HPLC anal ysi s Emempleder f or med on a Gynkot ek P580 HPG
gradient punp with a Gynkotek UVD 170S WV-vis detector. Column; Waters
symmetry C18, 5 m 3.9 x 150 nm Preparative liquid chromatography was
perfornmed on a Gynkot ek P580 . .HPG gradient punp with a Gynkotek UVD 1705
UV- Vi MM@M € symmetry C18, 5 m 19x100 nm 20 Starting
materials were prepared accordl ng to the followng references: 1. Merl os,
M; Conmez, L.; Vericat, M L.; Bartroli, J.; Garcia-Rafanell,_ J.; Forn, J.;
Eug. 3. ﬁﬁﬁ’ob%@mm@hypmnﬂlilﬁé (0.2bg, 072 1080D);and33wes8N sTeaggne(li] &, 3 G
Persson, C. A., EP 0 010 531. 25 3. Katritz ’°Cﬁf I§ i)é elct?qlih

Lett. m&wpm DGfesyd mmB@nq?Ssng)@nd {hen healpd e or 2§ by, Ingice 3. P
Sterk, G J.; Tinmer ot , 511-517.
WO 03EEbIS A EplesES Y 56*%7"0 fﬁ‘oﬁ%{‘“’ %Qfoh‘?gm f’igluj" g‘gg’ﬁatsf&.?‘ 8- met hyl -

6-1hi ox rre&d&@d gre%sa? Q%d ﬁﬁ%deprédmm}xbuﬂﬁmw utim GhdMagogr@lip2 nmol ) and
Lawes%l s rea 1 ) mol ) were suspended in toluene (8 n) and
then heplbadicaloelldd futfnpr wﬁ’li. etﬂhyl ddvente/eeptanedh: 1) giviadthe tiflg sompeNed*8nd

filtered to renove insoluble solids. The sol vent was renpved
10 mg, 43 % yield).

'H NMR (DMSO-dg): 8 13.1 (s, 1H), 4.28 (d, 2H, J 7.2 Hz), 3.84 (d, 2H, J 7.5 Hz), 240 s,
3H), 2.28-2.35 (m, 1H), 2.17-2.25 (m, 1H), 0.85-0.88 (m, 12 H).
MS (ES) "'/ 295 (M+1).

15

Example 2

1.3-Dibutyl-8-methyl-6-thioxanthine

20 1,3-Dibuty1—8-methyl—xanthine] (0.20 g, 0.72 mmol) and Lawesson’s reagent (0.87 g, 2.2
mmol) were suspended in toluene (8 mL) and heated at 120 °C for 30 h. The resulting
brown mixture was cooled and the solvent evaporated under reduced pressure. The
brownish solid residue was suspended in 10% sodium hydroxide (25 mL) and stirred
overnight. Then the pH of the solution was adjusted to pH 4 with 10% acetic acid. The

25 precipitate was collected by filtration and washed with water. This crude product was
purified by column chromatography using silica gel and elution with ethyl acetate/heptane

(9:1) giving the title compound (0.15 g, 69% yield).

' NMR (DMSO-de): 8 13.1 (s, 1H), 4.40 (t, 2H, J 7.6 Hz), 3.9 (1, 2H, /7.3 Hz), 2.40 (s,
0 3H), 1.57-1.69 (m, 4H), 1.28-1.35 (m, 4H), 0.88-0.93 (m, 6H).



under reduced pressure and the crude product was purified by colum
chromat ography using silica gel and eluting with ethyl acetate/heptane
(1:1) gi vwog3tk®3aitl e conpound (90 10 ng, 43 %yield). 'PATNEB/(UBMSO d6) :
S 13.1 (s, 1H, 4.28 (d, 2H, J 7.2 Hz), 3.84 (d, 2H, J 7.5 Hz), 2.40 (s,
3H), 2.28-2.35 (m 1H), 2.17-2.25 (¢ 1H), 0.85-0.88 (m 12 H). M (ES)
(err)/z 295 (MmM+l). 15 Exanple 2 1,3 -Dibutyl- 8-nethyl- 6- thioxanthine
20 1, 3-Di butyl - 8-met hyl -xanthine' (0.20 g, 0.72 mmuol) and Lavvesson' S.
reagent (0.87 g, 2.2 mmol) were suspended in toluene and heat ed at
120 Clicox0( ]st"@Jggr&Sm 5J Te.2,0188n148. 2t W8S, dh61 cbbl B 9&’14d §9& sol vent
evapor at ed under uced pressure. The brownish solid resi due was
suspenﬂédi 193110%42013.600 hydr oxi de (25 nL) and stirred overnight. Then the
pH of the sq{utlon s adjusted to pH 4 with 10% acetic acid. The 25
preci |M$@sé a9kt ed by filtration and washed with water. This crude
product was purified by colum chromatography using silica gel aril
elution with ethyl acetate/ heptane (9:1) giving the title conpound (0. 15
g, .69%yield). 'H NV (DVSO d6): HEaidlel3 (s, 1H), 4.40 (t, 2H, J 7.6 Hz),

39 (t, 2H, J 7.3 Hz), 2.40 (s, 30 3H), 1.57-1.69 (m 411), 1.28-1.35 (m
4H), 0.88-0.93 (m 6H). WD 03/089430 PCT/ SE03/00617 18 13C NWR ( DVMSO- d6) :
8 173.5, 154.2, 148.9, 143.2, .118.9, 45.61, 43.13, 29.24, 28.37, 19.51,
19. 31 3-Isgbutyl-1.8-dimethyig thigkarithine >95 (\Me1). 5 Exanpl e 3
3-1sobutyl -1, 8-di net hyl - 6-t hi oxant hi ne 3-1sobutyl -1, 8- di net hyl - xant hi nel
(0.150 g, 6. 35 nmmol, 1.0 eq. ) and Lawesson's reagent

3-Isobutyl- 1,8-dimethyl-xanthine' (0.150 g, 6.35 mmol, 1.0 eq.) and Lawesson's reagent

10 (0.128 g, 3.17 mmol, 0.5 eq.) were dissolved in toluene (10 mL) and the reaction mixture
was heated to reflux for 3.5 h. The conversion was less than 10% according to HPLC.
Lawesson's reagent (0.5 g) was added and the reaction mixture was heated to reflux
overnight. The solvent was evaporated off and the remaining brown solid was purified by
preparative HPLC to give the title compound (78 mg, 49%).

15
JH NMR (DMSO-dg): 8 13.16 (s, 1H), 3.92 (d, 2H), 3.77 (s, 3 H), 2.50 (s, 3H), 2.35 (m,
1H), 0.97 (d, 6H).

Example 4
20

3-(2-Methylbutyl)-6-thioxanthine

3-(2-Methylbu‘cyl)-xanthine2 (3 g, 0.013 mol) and phosphorus pentasulfide (5 g, 0.025 mol)
in dioxane (250 mL) were refluxed for 3 h. Almost 150 mL dioxane was distilled off and

.5 the solution was cooled down. Water (100 mL) was added and the mixture was stirred at
room temperature for 2 h. 2N Sodium hydroxide (75 mL) was added, the solution was
filtered and neutralized with 5N hydrochloric acid. The crude crystals were filtered off and
recrystallised from ethanol to yield the title compound (1.6 g, 51%).



10 (0.128 g, 3.17 mol, 0.5 eq.) were dissolved in toluene (10 nL) and the
reaction mxture was heated to reflux for 3.5 h. The conversion was |ess

t han 10%woodsnsi4ag to HPLC. Lawesson's reagent (0.5 g) wasTsddehéand t he
reaction mxture was heated to reflux overnight. The sol vent was
evaporated off and the remaining brigwm solid was purified by preparative
HPLC to give the title conmpound (78 ng, 49%. 15 1H NWMR (DVvBO-d6): 8 13.16
(s, 1H, 3.92 (d, 2H), 3.77 (s, 3 H, 2.50 (s, 3H, 2.35 (m 1H), 0.97 (d,
6H). Exanple 4 20 3- (2-Methylbutyl) - 6-thioxanthine

3- ( 2- etk bBMIRO- %?aatmme(a 119, gz 3@(:01H)n83l) (sabH).phds(Mots d@nk asul fi de (5
g, 0.025 nDI) i n di oxan

o oxaHe, ddsl His OLT8 (60, B /dAd 15 1 RS 46 GOPGR. JER ToatiRd okt Mt or (100

m.) was added and the m xtu stirred at roomtenperature for 2 h. 2N
Sodi ubdhPel7d%i 3 J(7®), RSP (ﬁlaiﬁa)é\@ , the solution was filtered and

t 5 30.93,2646, filt d of f
nd | ety BRo2 o SRR R0, B, LR e Tt e compound (L. 6 g, 5193

VO, 0349@9413100§DCT/ SE03/ 00617 19 'H NWR (DMBO-d6): 6 13.53 (s, 1H), 12.32
(s> 1H), '8.11 (s, 1H), 3.85 (dd, 1H, 2 J 13.1 Hz, 3J 7.1 Hz), 3.78 (dd,
1H, 2J 131Hz 3J 8.1 Hz), 2.00 (m 1H), 1.36 (m 1H), 1.14 (m 1H), 0.87
(t, 3H, J 7.6), 0.82 (d, 3H, J Gﬁg 113% NVR (DMBO-d6): 6 175.11, 149.19,
145. 73, 143.62, 118.32, 48.11, 3Z53, .40, 5 16.57, 11.05. Exanple 5
3-1sobutyl- 8- nethyl- 6-thioxanthine 10

3.Isobutyl-8- methyl-6-thioxanthine

10
3-Isobutyl-8-methyl- xanthine? (4.5 g, 0.02 mol) and phosphorus pentasulfide (8 g, 0.04

mol) in dioxane (400 mL) were refluxed for 5 h. Almost 200 mL dioxane was distilled off
and the solution was cooled down. Water (250 mL) was added and the mixture was stirred
at room temperature for 2 h. 2N Sodium hydroxide (150 mL) was added, the solution was

s filtered and neutralized with 5N hydrochloric acid, and the solution was left overnight. The
crude crystals were filtered off and washed with water, giving the required product

(4.3 g). A portion (2.3 g) was recrystallised from acetic acid to give pure product (1.5 g,

31% overall).
20 'HNMR (DMSO-dg): & 13.13 (s, 1H), 12.16 (s, 1H), 3.77 (d, 2H, J 8.1 Hz), 2.38 (s, 3H),

2.20 (m, 1H), 0.86 (d, 3H, J 7.1).
130 NMR (DMSO-dg): 8 173.19, 154.23, 149.14, 146.11, 118.56, 49.29, 26.63, 19.73,

14.54.

25 Example 6

3-Isobutyl-2-thioxanthine

a) 6-Amino-1 -isobutyl-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one




3-1sobutyl -8-nethyl -xanthine2 (4.5 g, 0.02 nol) and phosphorus pentasul fide
(8 g, 0.04 nol) in dioxane (400 nmL.) were refluxed for 5 h. Al nost 200 nL
di oxane va® odiosuBd | ed of f and the solution was cool ed doweT/SWat/@w17 250 nl)
was added and the m xture was stirred at roomtenperature for 2 h. 2N

Sodi um hydroxi de (150 nL) was addedp the solution was 15 filtered and
neutralized with 5N hydrochloric acid, and the solution was | eft overnight.
The crude crystals were filtered off and washed with water, giving the
required product ( 4.3 g). A portion (2.3 Q) was recrystalll d fromacetic
acid fsz&yMﬁoﬁ'éé%(Bm de:mm(ol) andgthyl Bﬁamzfamt@¢ 9% 3% (‘é&@do% 6

13. 13 1216 . 3.77 J 2.20
(m mqsiutﬁmg?ﬁ s@dzumaethgzgldv [mpde from s&é@w« éﬁéc& &g)mmg% a‘i%’ﬁm(igtﬂmw 149. 14,
% 4? hll é,Q é%lt%}% ; ”E& gﬁﬁgﬁ% mlét)%regx%mleﬁ}} St for 2. After géolﬁ)équé&n Rmpeydture,

LSRRI §Bodead @d?yﬁa&eh%&memo% oftiondd O HB) @agma 0

rouréa3 (3.8 g, 29 nmol) and et

cygnogﬁ@t@b@s fuIQ The r3§11@ﬁ@¢rbc1pﬂate vaas deldectasl byafiligtion prshthsFoli Yf%m et hoxi de
[ made from so

ium(0.72 g, 32 mmol) and bsol ut e et )J . The

r esul tast@gd Wikt water. \mnrsmﬂnaanemfrpmm@;thﬁno B 22X B Cﬁ@‘r?dopﬂo g%cg ({fb erature,
the sol vent was evaporated under reduced pressure. 10% Acetic acid (45 nl)
was ad®féd to 5 the viscous syrup. The resulting precipitate was col |l ected
by filtration and the solid was washed wth water Recrystal lisation from
nmet hanol / wat er gave the desired product (4.0 7099 . 'H NI\/RéZ O-d6): ..
ﬁ) 8 gﬁw mg%@%ﬁm 1123413 1H)8€595(m 212}4)4,854(n52H()b4 6hébr§ad8u1|ﬁ) 9 10 (m.

10 (m, 1H), 0.87 (d, 6H, J66Hz)

MS (ES) "z 200 (M+1).

b) 6-Amino-1-isobutyl- 5.-nitroso-2-thioxo-2,3-dihydro-1 H-pyrimidin-4-one

6- Amino-1-isobutyl- 2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one (1.0 g, 5.0 mmol) was

15 suspended in 10% acetic acid (20 mL). Sodium nitrite (0.38 g, 5.5 mmol) was added and
the resulting mixture was heated at 75 °C for 1h. The reaction mixture became first pink
and then purple. The purple mixture was cooled to room temperature. Then water (20 mL)
was added and the purple solid was collected by filtration and washed with water to give
the title compound (1.1 g, 92% yield). This solid was used in the following step without

20 further purification.

' NMR (DMSO-dg): 8 13.1 (broad s, 1H), 12.8 (broad s, 1H), 9.1 (broad s, 1H), 4.80
(broad s, 1H), 3.78 (broad s, 1H), 2.21 (m, 1H), 0.88 (d, 6H, J 6.3 Hz).
MS (ES) "'/z 229 (M+1).

25

¢) 5,6-Diamino-1 -isobutyl-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one

6- Amino- 1 -isobutyl- 5-nitroso-2-thioxo- 2,3-dihydro- 1H-pyrimidin-4-one (1.1 g, 4.5 mmol)
was suspended in 32% aqueous ammonia (10 mL) and water (10 mL) was added. This red
mixture was heated at 75 °C. Sodium dithionite was added in small portions. When 1.8 g

30 (10 mmol) of dithionite had been added the colour of the solution had changed from red to



M5 (ES) mz 200 (M+l). b) 6 Amno 1 isobutyl 5 nitroso-2-thioxo-2

3-di hydro- 1H pyri mdin 4-one

6- Ami no- |wiD0logd490 - 2- t hi oxo- 2, 3-di hydro- 1H pyri m di n 4- on@CTBEN3/ep615. O
mmol ) was 15 suspended in 10% acetic acid (20 nL). Sodiumnitrite (0.38 g,
5.5 mvol) was added and the resultpng m xture was heated at 75 C for |h.
The reaction m xture becane first pink and then purple. The purple m xture
was cooled to roomtenperature. Then water (20 nL) was added and the
purple solid was collected by filtration and washed with water to give the
titlepgeRRRSWIAL hislpdnt, 9B %olid whellissoTieds Aftet hasting Soraether A TIRECE 3| | owi ng
step Without 20 further purification.. 'H.NWR &IDMSOde%- rSnt%lé iz)b hyoad s,
1H), pRchitaterwasfosmed i the golutiom Thggeaction piyture,Vanremaypd, frgm e proatiy °5 g

(broad s, 1H), 2.21 (m 1H), 0. d, 6 . udlEdto229 (Mtl) .
25 c) agd 6"1@'&% piant &%‘BB‘H%_%‘TC- gf ? ﬁ inggggc?sz %ﬁl ¢ éﬁ]ﬁ@%?%‘%%lﬂl%@ﬁ?ﬁ%}lﬁé di one

6- Ami no-1-i _spb 0/5: Nk = 41 Batélinay doldecidd tpyfiltration asdi- one (1.1
g, 4. ge%| W&%ébéu%%ghgggplr%%églo%qg%aégus ammoni a ( 1%wgli L) and water (10
ML) Was, Rt EL whbirsnd @died B yitldrthe damite@ #dz, 47705 T10S PRSUFUNISHSERI oni t e was
added in small portions. Wen 1.8 g 30 (10 mmol ) of dithionite had been
added witieut firthar pwifidabiensol uti on had changed fromred to WO 03/ 089430

PCT/ SE03/ 00617 21 pale yellow. At this point, all solid was dissol ved.
After heating for another 5 mnutes a precipitate was for nEd(bimr;\dt he

sol ut i Cli ' 6800y, ey, “eam (bhedsi LHhat W sstirred
at anbwg)nl{gg%? )'Irjse.'l?]g)r@%%@rﬁ}lm%?f es!gQThe );)H of(]bt he sol uti on was adj usted
to neghyr alspdiom)t N21098 ReetiH), adBdd, 6Ehe/ ¢bHzdw preci pitate was col |l ected .
by filtratiop and 5 washed with water and dried to yield the diamne (0.76
g, 107 7RIS (BB) szgléd¥et)was used without further purification. 1H NWVR
(DVMO-d6): S 11.3 (broad s, 1H), 6.19 (s, 2 H), 4.94 (broad s, 1H), 3.70
(broad s,

d) 3-Isobutyl-2-thioxanthine
5,6-Diamino-1—isobutyl—2-t}ﬁoxo-2,3-dihydro- 1H-pyrimidin-4-one (0.22 g, 1.0 mmol) was

suspended in formic acid (1.5 mL) and this solution was heated at 100 °C for 1 h. Excess
s formic acid was evaporated off under reduced pressure. 10% Sodium hydroxide (1.5 mL)
was added to the orange solid and the resulting solution was heated at 100 °C for 15
minutes. Water was added and the pH of the solution adjusted to pH 4 with dilute acetic
acid. The resulting shurry was stirred for 0.5 h at ambient temperature, then the precipitate

was collected by filtration and washed with water. Yield: (0.21 g, 90 %).

20
'H NMR (DMSO-dg): 8 13.82 (s, 1H), 12.42 (s, 1H), 8.15 (s, 1H), 4.31 (d, 2H, J 7.6 Hz),

2.50 (m, 1H), 0.88 (d, 6H, J 6.6 Hz).
13C NMR (DMSO-dg): & 173.81, 152.57, 149.79, 141.19, 110.68, 54.04, 26.11, 19.79.

MS (ES) "/z 225 (M+1).

25
Example 7

3-Isobutyl-2.6-dithioxanthine




1H), 3.43 (s, 2H), 2.27-2.35 (m 1H), 0.88 (d, 6H, J 6.1 Hz). 10 M5 (ES)
m/z 215 (M+l). d) 3-1sobutyl-2-thioxanthine

5, 6- Di am wo-03408®ebut yl - 2- t hi oxo- 2, 3-di hydr o- 1H pyri m di n- £Cars€oy/@622 g, 1.0
mmol ) was suspended in formc acid (1.5 nL) and this solution was heated
at 100 C for 1 h. Excess 15 form coacid was evaporated off under reduced
pressure. 10% Sodi um hydroxide (1.5 nL) was added to the orange solid and
the resulting solution was heated at 100 C for 15 m nutes. Water was added
and the pH of the solution adjusted to pH 4 with dilute ace%ic Ecid. The

r esul BigebuSyILI-fo@hised (0ra0eg OE8Sr mbrob) dnddiawestsnisreageahiel &t 4 amelhen the

recipitate was collected by filtration and dwt r. Yield:
E)o. 21?@:& 96p&gded mtdwwwnﬂnﬁbswym%wi%ﬁ@?d?%ﬁ% HF,V*‘%Q Ws, 1H), 8.15

, 1H), 4.31 (d, 2H, J 7. .50 . 86diemHz) . 13C
AR ( DRstREpes wircagled i ahdovad actieddpdbhpaltpllrisgure g B0
19. 79 VB, G ndisabyl Tik-s3lufiod wtalsi oxant hi ne
Vo Garusish Rhalafug Bk %‘H%S%g?ﬁg%ﬁ%%} thiloxanE%i he (0.20 g, 0. 89
mmyl ) fARedsWeEs@ insoluBlaGelds dntl. the goliddwashadrwiith 10Mesasivn ydiedda i n t ol uene

(8 mL). This mxture was heated at 120 C for 17 h ét}le rea(%tﬁi em' xture
was cgohueidn At tasie floicemts traatasviesith diliie pocfis uh PR&AHRA59, S5di um

ol Ut reREETEUPRHE S8 4ol o0 R L Dol R 8 T “mshed
i |t 8 B S o e T ™ The | resul ting preci pi fate was
collected by filtration and washed with water. Drying of the
10 'HNMR (DMSO-dg): & 13.9 (s broad, 1H), 13.5 (s broad, 1H), 8.27 (s, 1H), 4.32 (d, 2H, J
7.5 Hz), 2.48-2.55 (m, 1H), 0.89 (d, 6H, J 6.7 Hz).
130 NMR (DMSO-dg): 8 173.3, 172.0, 144.9, 144.5,122.8, 54.9, 26.3, 20.2.

MS (BS) "/z 241 (M+1).
15 Example 8

3-Isobutyl-8-methyl- 2-thioxanthine

A mixture of 5,6-diamino-1 -isobutyl-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one (Example
20 6 (c),0.70 g, 3.26 mmol) and triethylorthoacetate (10 mL) was heated at 130 °C for 2 h and
40 minutes. Then the reaction mixture was cooled on an ice-bath, the solid filtered off and

washed with ethanol (4 x 2 mL). The solid was dried in vacuo yielding the title compound
(0.71 g, 95%).

2 THNMR (DMSO-dg): & 13.45 (s, 1H), 1233 (s, 1H), 4.28 (4, 2H, J 7.6 Hz), 2.50 (m, 1H),
2.39 (s, 3H), 0.87 (d, 6H, J 6.6 Hz).
13 NMR (DMSO-dg): § 173.47, 152.09, 151.18, 150.01, 110.62, 53.96, 26.08, 19.75,
14.41.
MS (ES) "'/z 239 (M+1).

30



substance afforded the title conpound (0.16 g, 73%. 10 1H NVR (DVSO-d6): 8
13.9 (s broad, 1H), 13.5 (s broad, 1H), 8.27 (s, 1H, 4.32 (d, 2H, J 7.5
Hz), 2.48wD.o388Y4m 1H), 0.89 (d, 6H, J 6.7 Hz). 13C NVR ( PEBOEdSB)061B 173. 3,
172.0, 144.9, 144.5, 122.8, 54.9, 26.3, 20.2. M (ES) mz 241 (M+l). 15
Example 8 3 -Isobutyl- 8-nethyl- 23thi oxanthine A m xture of

5, 6-di am no- 1-i sobut yl - 2-t hi oxo- 2, 3-di hydro- 1H pyri m di n-4-one (Exanple 20
6 (c), 0.70.g, 3.26 mmol) and triethylorthoacetate (10 nL) was heated at
130 Cfor 2 h and 40 mnutes. Then the reaction m xture was cool ed on an
ice-bath, the solid filtered of f Esample@ashed with ethanol (4 x 2 mL). The
solid was dried in vacuo yielding the title conpound (0.71 g, 95%. 25 1H
NVR (DMSO-d6): 8 13.45 (s, 1H), 12.33 (s, 1H), 4.28 (d, 2H, J 7.6 Hz), 2.50
(m 1H)I, 2.39 (s, % . 0.87 (d, 6H J6.6 Hz). 13C NMR (DMSO-d6): 8 173.47,
152.WMM%S -7 gmetigh2 4310 082, 53.96, 26.08, 19.75, 14.41. MBS (ES) m z
239 (M+l). 30 WO 03/089430 PCT/ SE03/ 00617 23 Exanple 9 3-Isobutyl- 7-
met hyl - 2-t hi oxanthine 5 a) N (6 Am no-1-isobutyl 4 oxo 2 thioxo g{ 2,3

4- 1 et pahyoigOARHoL 1 chbatyb4ydxb- 2-triowmrl 38 4-tetrahydro-pyrimidin-5-y1)- formamide

, 6- D am no- I-1sobutyl - 2-t hi oxo-2, 3-di hydro-1H pyrim din 4-q@n anmple 6
(c), ﬂ,ﬁZlBiagﬁno-l:iﬂ)hnlt%—lZ)thm -mmm&&%@m '%\é%k%%a(’fl%é@) 6{%%? sﬂ’ rred

at anbient tenperature.for .0 .5.h [ LR tShevriteft fbp form after
a f ew! AiTAROBSVAS\RATSE Veaé%?%%mdo\ﬁldsﬁh@ agrﬁesgtr (:}?tﬁiélrl% xttur%rrsti rred for 10

M nut g5, TSR0 i5iRkd HartiiSio FOHh Bf&ac by miriutesr Watcomas widsdexid the

resulting mixture stirred for 10 minutes. The pink solid was collected by filtration, Washed

10 with water and dried to yield the title compound (0.25 g, 86 %). This material was used

without further purification. NMR showed that the product was obtained as a mixture of

two tautomers: formamide (major) and imino (minor).

'H NMR (DMSO-dg): 6 12.0 (broad s, 1H), 8.73 (s, 1H), 8.07 (s, 1H), 6.85 (s, 2 H), 4.94
15 (broads, 1H), 3.71 (broad s, 1H), 2.22-2.32 (m, 1H), 0.88 (d, 6H, J 6.5 Hz). Additional
peaks arising from the imino isomer: 8.12 (d, 1H, J 11.5 Hz), 7.77 (4, 1H,J 11.5 Hz), 7.13

(s, 2H).
MS (ES) "z 243 (M+1).

20 b) 6-Amino-1-isobutvl—5—methy1amin0-2-thioxo-2,3—dihvdro-lH-Dyrimidin-4—one

N-(6-Amino- 1-isobutyl-4- oxo;z-tlaioxo— 1,2,3 4-tetrahydro-pyrimidin-5-y1)- formamide
(0.25 g, 1.0 mmol) was suspended in dry tetrahydrofuran (5 mL) and
borane.dimethylsulphide complex (1M in dichloromethane, 2.5 mL, 2.5 mmol) was added
dropwise. The reaction mixture was stirred at ambient temperature for 2.5 h. To the

25 resulting clear yellow solution was added a few drops of 2M hydrochloric acid to eliminate
unreacted borane. Water was added and the resulting aqueous solution was extracted with
dichloromethane (3 x 15 mL). The combined organic phase was washed with brine and
dried over Na,SO4. The solvent was evaporated off under reduced pressure yielding the

title compound (0.12 g, 54 % yield). This material was used without further purification.
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10 with water and dried to yield the title compound (0.25 g, 86 %9 . This
material was used w thout further purification. NVR showed that the
product wa® 03loswBmed as a mi xture of two tautoners: formeeiréeodemmjior) and
imno (mnor). 1H NVMR (DMSO-d6): 8 12.0 (broad s, 1H), 8.73 (s, 1H), 8.07
(s, 1H), 6.85 (s, 2 H, 4.94 1s (byoad s, 1H), 3.71 (broad s, 1H),
2.22-2.32 (m 1H), 0.88 (d, 6H, J6.5 Hz). Additional peaks arising from
the imno isonmer: 8.12 (d, 1H, J 11.5 Hz), 7.77 (d, 1H, J 11.5 Hz), 7.13
(s, 2H. M5 (ES) mz 243 (Mtl). 20 b) 6 Amino 1 |sobut¥1 5

met hy’kﬂmlﬁzﬁb 8 15139C{bfb)édrs0ﬂ]{]-l-5p755r(s,rﬁ Hi) . 9% Gmead s, 1H), 3.70 (broad s,

N- ( 6- Am no- 1-i sobut’yl - 4- oxo- 2- t hi oxo- 1, geéée}ogg*fjéo pyrimdin

5-yl) tHR B, dE), L6375 3@1);12@—2%(1‘51,%)5 sgﬂ's( ry tetrahydrofuran (5
m.) and bopane. di rret hyI sul phi de conmplex (1M in dichloronethane, 2.5 ni,
2.5 nMS EShag 28 1dr opwi se. The reaction nixture was stirred at anbient
tenperature for 2.5 h. To the 25 resulting clear yellow solution was added
a few drops of 2M hydrochloric acid to elimnate unreacted borane. Water
vvass a degl 1andti-Aemes pittma@@qn@ous solution was extracted with

e conbi ned organi c, phas shed with
br | ne6%ﬁmod1r-lseﬁu‘@v &4’md‘thjﬂﬁﬁl410-2FId’90>SbB}3€¢ihY%g %9&'58@&?’23’“8?9 \fﬁﬁder reduced

| di th titl t I
was U84 uhohowe Sissersbi TR B St P s B shan ' 5
"H NVR ( DMSO, d6 7)o digd draki@dsdldiroond 1
3.70 (BrEaEd Y %fﬁﬁpor%e%&?‘m&%ﬁme& %SS&; ﬁ)/{ﬁ)so lzm;%y 2 32 (Ogn mﬁb 0. 8|7_|)
(d, 6? Pds 'V%S 'Ex'aaed Mﬁ thERutickzwaLBealddhal B5 °E foy 20 minutes. Water was added

3-1so0 met hyl - 2- t hi oxant hi ne
64 asd ﬂhellﬁbiwi ydi;uﬁedmxﬁwhthrﬁllntsi@B@%@%%dl@n?’}ﬂﬁ%gpﬁe i‘?—l&ddgf TRIEE - 4- one

]S gr E e Wm@é}sgk%g cglﬂecteddb (t)rla%{gr(lj Falnd Pl Gradt afd Ghedo)yiBdhdve@d ed at 85 C

compound (85 mg, 74 %).

M NMR (DMSO-dg): 8 12.4 (s, 1H), 8.10 (s, 1H), 4.28 (d, 2H,J 7.5 Hz), 3.89 (s, 3H),

s 2.44-2.50 (m, 1H), 0.88 (d, 6H, J 6.7 Hz).
13C NMR (DMSO-dg): § 174.3, 153.2, 150.1,143.7,111.2, 54.1,33.6, 26.4, 20.1.

MS (ES) /2 239 (M+1).

Example 10

20

3-Cyclohexylmethyl-2-thioxanthine

a) 6-Amino-1- cyclohexylmethyl-2-thioxo-2,3 -dihydro-1H-pyrimidin-4-one

The title compound was prepared in accordance with the general method of Example 6 (a)
25  using cyclohexylmethylthiourea4 (3.92 g, 22.7 mmol), yielding the title compound as a
white solid (4.87 g, 90%).

' NMR (DMSO-de): 8 11.75 (s, 1H), 6.93 (s, 2H), 5.1-4.7 (br m, 1H), 4.83 (s, 1H), 3.55
(broad, 1H), 1.93 (br, 1H), 1.75-1.30 (br m, 5H), 1.10 (br, 5H).

30



formc acid was evaporated of f under reduced pressure. 10% Sodi um hydr oxi de
solution (2 nL) was added and the solution was heated at 85 C for 20

m nut es. watoanswas added 10 and the pH was adjusted to 4 WCTISEd}/00stE acetic
acid, upon which a white solid precipitated. The white solid was coll ected
by filtration, washed with water ang dried to yield the title conpound (85
ng, 74 %. 'H NWR (DMSO-d6): 6 12.4 (s, 1H), 8.10 (s, 1H), 4.28 (d, 2H, J
7.5 Hz), 3.89 (s, 3H, 15 2.44-2.50 (m 1H), 0.88 (d, 6H J 6.7 Hz). 13C
NVMR (DMSO-d6): 6 174.3, 153.2, 150.1, 143.7, 111.2, 54,1, 33.6, 26.4, 20.1.
M5 (BS) 6uAmidd9 -dyMichexyrimthyips-aitdo-221bia30=2 0% hi oxant hi ne

6 T cycl ohexyl met hyl - 2- t hi 0x0-2 3- di hydr.o-.1H pyk i mi di and- Th
. e?&MqﬁmS oo oprmced i AocR PR b SR e Bl G ope The
Ex 6 25 ysi | | i 1y,
yi ol G & aner P BT e o AT gl FogB 7 TR
(150'\/{50@%6@5, y?eggi%%;%o%ﬁ(‘)’s?%ﬁfﬂ@-(p‘%éd&%as 2pmpldsolidd. 7 (br in, 1H), 4.83 (s,
5

93 (br, 1H), 1.75-1.30 (br in, 5H), 1.10 (br,
30 WD 03/ 089430 PCT/ SE03/00617 25 b) 6

Am ho- 1- cycl ohexynet hyl - 5-ni troso- 2-thi oxQ-2,3-dj h - ri m.di n-4-one
The t 18 NVROSPIATHr D phZep trese 1 ih 9&c@6§dﬁ#)¢é-%\ﬂn%%mﬁiﬁ’ %g%g%’r m{ngt hod in
Exanple 6 (b from

6- an h@ﬂibw%{v»olhé%ﬁ%?‘h‘% B 6®5255. di hydr o- 1H pyri i di n 4-one (3. 75g,
15.7 mol), yielding 3.60 g (85% of the product as a purple solid. 5
"HNVR 8 13.5 (br s, 1H), 12.7 (br s, 1H), 9.1 (br s, _1I21|), 4.84 (br s, 1H),.
3.82 (ypr 5,%*D1fhh9imo-1-cyclohexvlmethvl—2-thioxo-2,3-d;hYdIO-1 -pyrimidin-4-one

10 The title compound was prepared in accordance with the general method in Example 6 (c)

from 6-amino- 1-cyclohexylmethyl-5-nitroso-2-thioxo- 2,3-dihydro- 1 H-pyrimidin-4-one

(3.60 g, 13.4 mmol) and was used without purification in the next step.

' NMR (DMSO-dg): & 6.17 (s, 2 H), 5.01 (br, 1H), 4.0-3.0 (very broad, 3H), 1.97 (br,
15 1H), 1.8-1.3 (br m, 5H), 1.09 (br m, 5H).

d) 3-Cyclohexvimethyl- 2-thioxanthine

5,6-Diamino-1 -cyclohexylmethyl—Z-ﬂaioxo-2,3-dihydro-1H—pyrimidin—4-one, (1.44 g, 5.67
mmol) together with triethyl orthoformate (15 mL) was heated at 146 °Cfor 2 h and 10

.0 minutes. The mixture was allowed to cool to ambient temperature and then further cooled
on an ice-bath, followed by addition of heptane (5 mL). After filtration of the suspension
and washing with heptane (20 mL), the obtained solid was dried in vacuo. Suspending the
solid (1.2 g) in a hot mixture of 2-propanol (125 mL), water (5 mL) and tert-butyl methyl
ether (25 mL) gave, after cooling and filtration, 2 white precipitate which was washed with

25 further tert-butyl methyl ether (5 mL). The solid was dried in vacuo to give the title
compound (0.95 g, 63%).

' NMR (DMSO-de): & 13.69 (s, 1H), 1235 (s, 1H), 8.12 (s, 1H), 4.33 (d, 2H, J 7.1 Hz),
2.18 (m, 1H), 1.49-1.50 (m, 5H), 1.02-1.17 (m, 5H).



1.80 (br, 1H), 1.64-1.59 (br in, 5H, 1.07 (br, 5H). C 5,6- Diamno 1

cycl ohexyl net hyl - 2-t hi oxo-2 3-di hydro-1H pyrimdin-4-one 10 The title
conmpound we3psEpar ed i n accordance with the general neth@dTiSEoEZmnpl e 6
(c) from

6- am no- 1- cycl ohexyl met hyl - 5- ni t r osx% 2- t hi oxo- 2, 3-di hydr o- 1H pyri m di n- 4-on
e (3.60 g, 13.4 mol ) and was used without purification in the next step.
"H NWR (DVMSO-d6): 8 6.17 (s, 2 H), 5.01 (br 1H), 4.0-3.0 (very broad, 3H),

1.97 (br 15 1 1.8-1.3 (br in, in, 5

Cycl OEWIKMEGDMEDOZM)W vXa63, HlSﬂéS 14958 141.41, 11<0 96, 52 97, {931 % 0%

5, 6- D am no- | - cycl ohexyl net hyl - 2-t hi oxo- 2, 3-di hydr o- 1H pyri m di n- 4- one,

(1. 442@885256372 mol ) together with triethyl orthoformate (15 nl) was heat ed
at 146 E{éﬁ; &jmg 10 20 m nutes. The m xture was allowed to cool to

anbi eMS ¢ é 4 Qnd then further cooled on an ice-bath, followed by
addition of heptane (5 M.). After filtration of the suspension and washing

with heptane (20 nL), the obtained solid was dried in vacuo. Suspending the
solid (1.2 g) in a hot nixture oEx@apedpanol (125 nL), water (5 nmL) and
tert-butyl nethyl ether (25 nL) gave, after cooling and filtration, a
white precipitate whi ch was washed with 25 further tent butyl nethyl ether
(5 nmL h i r|eo_|n vacuo to give the title conpound (0.95 g,
63%) . 2P NRROEIREA 46 99 (s, 1H), 12.35 (s, 1FD, 8.12 (s, 1H), 4.33
(d, 2H, J 7.1 Hz), 218(m1H) 1.49-1.50 (m 5H), 1.02-1.17 (m 5H). WO
03/ 089430 PCT/ SE03/00617 26 13C NVR (DVBO-d6): 8 173. 65 152. 68, 149. 90,
141. 4% 31ﬂrn%1—52-n93?hox35r033!1) - Rhi9O-2.3xEhwio- 1 pEpyImidi-ope) 71/ 7 265 (M+1).

5 Exarrpl e 11 3- - Met hoxypr op IQ%’ t hi gxa Am no 1-
(30 rretSlmdmrpmwpc)deiO Bhigo2b2 2“18‘3]@1){ &flé a%?i?d"t&@ﬁﬁl@k??e
3-methoxypropylthiourea (3.00 g, 20.2 mmol) in ethanol (10 mL). Ethyl cyanoacetate

(2.18 mL, 20.2 mmol) in ethanol (10 mL) was added and the resulting white shurry was
heated to reflux for 2.5 h. The solvent was evaporated and the remaining pale brown oil

was treated with 2M acetic acid (15 mL,). The white crystals were filtered off and washed

s with acetic acid to give the title compound (2.10 g, 48%).

'H NMR (DMSO-dg): 8 1.7 (s, 1H), 6.95 (s, 2E), 4.86 (s, 1H), 3.39 (¢, 2H), 3.24 (s, 3H),
1.88 (m, 2H).

20 b) 3—(3-Methoxypropvl)—2-thi0xanthine

Acetic acid (25 mL) was added to 6—amino-1-(3-methoxypropy1)-2-thiox0-2,3-dihydro-lH-
pyrimidin-4-one (2.00 g, 9.29 mmol) and the red reaction mixture was heated to 90 °C.
Sodium nitrite (0.71 g, 10.2 mmol) in water (7 mL) was added, the oil bath was removed
and the reaction mixture was stirred for 20 minutes. The solvents were co-evaporated with
»s  ethanol and the remaining red solid (1.8 g, 79%) was used in the next step without further
purification.
Platinum on carbon (0.5g) was added to a solution of the crude 6-amino-1-(3-
methoxypropyl)-5-nitroso 2-thioxo-2,3- dihydro- 1 H-pyrimidin-4-one (1.80 g, 7.38 mmol)
in tetrahydrofuran (80 mL) and water (20 mL) and the reaction mixture was hydrogenated

30  at atmospheric pressure for 2 h. The catalyst was filtered off and the pale brown filtrate



10 Sodi um net hoxide (0.81 g, 21.2 mmol, 1.05 eq.) was added to a sol ution
of 3-net hoxypropylthiourea (3.00 g, 20.2 mol) in ethanol (10 niL). Ethyl
cyanoacetwoDa@3/08R308 nL, 20.2 mmol) in ethanol (10 nlL) was PaddEd3/end’ t he
resulting white slurry was heated to reflux for 2.5 h. The sol vent was
evaporated and the remaining pale brpown oil was treated wth 2M acetic
acid (15 nL,). The white crystals were filtered off and washed 15 with
acetic acid to give the title conpound (2.10 g, 48%. 1H NVR (DVSO-d6): 8
1.77 (s, 1H), 6.95 (s, 2H), 4.86 (s, 1H), 3.39 (t, ZH%, 3.24 (s, 3H), 1.88
(m 28 cc%Qvé%bra%d(\sftﬁ/eﬂlaﬁmxm@mm).)T&mm1@n@bmwm@ilﬂcb BeWat¥d@s nl) was
added to 6-am no-1-(3-net hoxypropyl)-2-thi oxo-2, 3-di hydro-1H pyrimdin

4- onethe 2eR0sten wBh@ 8 funther pusfigetiole red reaction nmixture was heated to 90 C.
Sodiumnitrite (0.71 g, 10.2 ol ) ,in .. M rﬂ(ﬁx_g gds, 1bhe oil bath
was r éﬁd@l@ﬂnmaMYQIHBG’?Y@‘QE&V%%“W%'&rzéd\\ﬁgaér%s]t}??’ e ?ﬁgﬁ %%Ct?;]%ggut es. The

sol vent s .wer e,Cco-ev. i NsHhofdithate@ Omelnpdndithg red solid
(1.8 5”“0})3%5 9\}5%01 es‘%g%?}%}lmwr@t@t%%ﬂﬁ% t hout fuep(t her purification.

Pl at i QUE: QN GaEe s (BRBE@) foBB.5 TRl sdlverss wolewavrrRaTatsd offi7ad dhegggnling

6-am no-1-(3- nethoxypropyl)-5-nitroso 1.1:1) to give

2-t hi BxaviRsciddidsyiritied by Siash piramatograpiy (peptape/eghyl scosgedili 1) & &

t et rahydrofuran (80 niL) water (20 nmL) and the reaction m xture was
hydr o@@rfét%@nwu&‘i‘(]altorfﬁ%’ ic pressure for 2 h. The catal yst was filtered
off and the pale brown filtrate WO 03/089430 PCT/ SE03/ 00617 27 was
co-evaporated with ethanol (250 nlL). The resulting brow solid, 1.6 g, was
used if Nme\ms@-c%%mwg RO UED), F1ar40Hey THBILE (& dF)oh 52 &, 8O &hifi%lo- 1-

cycl ohexyl methyl - 2-thioxo -2,3 -dihydro- 1 Hpyrimdin-4- one (1.6 g, 12.2
me! ) 3\AHs(t,distIdl.lde),i3n’lle(tSh§ﬁbll-9(81(Blar?’é))- and triethyl orthoformate (10 ml)

and t 5 reaction ni f.l f 21098 691N 538D ViR wer e
evapo?%@ B@/I%@N%ﬁﬁ%rdﬁr%tlpégﬁmégf 16?',3&%4&%0? d was purified by flash
chr om3t6o6%r aphy (heptane/ethyl acetate, 4:1-1:1) to give

Example 12

15

3-Cyclopropylmethyl- 2-thioxanthine

a) 6-Amino-1- cyclopropylmethyl-2-thioxo- 2.3-dihydro- 1H-pyrimidin-4-one

To 1-cyclopropylmethyl-2-thiourea (0.60 g, 4.6 mmol) in ethanol (10 mL) was added
»0  sodium methoxide (0.26 g, 4.8 mmol) and, after 5 minutes, ethyl cyanoacetate (0.50 mL,

4.6 mmol). The resulting mixture was heated to reflux for 2 h and 40 minutes followed by

evaporation of the solvent under reduced pressure and treatment of the resulting yellow
solid with 2M aqueous acetic acid (10 mL) giving 2 white solid. The solid was collected by
Filtration and washed with 2M aqueous acetic acid (10 mL), stirred with ethanol (10 mL)
25 followed by evaporation and drying under reduced pressure, giving the title compound

(0.51 g, 56%).
MS (ES) "/ 198 (M+1).

30 b 3-Cyclopropylmethyl-2-thioxant hine




the title conmpound (110 ng, 9% . 1H NM R (DVsO-d6): S 13.78 (s, 1H), 12.40
(s, 1H), 8.16 (s, 1H, 4.52 (t, 2H, J 7.1 Hz), 10 3.41 (t, 2H, J 7.1 Hz),
3.21 (s, BH)03/089498 (m 2H). 13C NWVR (DVBO-d6): 6 173.27, P&Z/SE83/00b490. 30,
141. 50, 110.94, 69.51, 57.82, 45.47, 26.68. Exanple 12 15 3- Cycl
opropyl met hyl - 2-thi oxanthine a) 6 2&m no 1-

cycl opropyl net hyl - 2-t hi oxo- 2, 3-di hydro-I H pyrimdin 4-one To

1-cycl opropyl net hyl -2-t hiourea (0.60 g, 4.6 nmol) in ethanol (10 nL) was
added 20 sodi um net hoxide (0.26 g, 4.8 mvl) and, after 5 m 3 tes, ethyl

o e 9% Eha o can“under
r educeningl) essnspersiad in pesie #eidi (S apl) e %@%&F%ﬁ‘%ﬂ??@f@@f ?é 8#1 1F"ges\?vi th 2M

by 7 b (i B F e b o REY e SRS AMerS B0 e
or 6os TFRUEEHE bl i e B N AR e ey T2 198 (Me1) .
30,5) £33 DBl B Uy e 03 0001 0280
g, 2. @esmmn)hewammé@bwaeéeatﬁd HetbiethanalPl y%?é)tmé ﬁ&@?’%ﬁ B heating at 90
dded cimorengns dpvioe oAy 1Pt SRR e s oD ok s Ry H e
e S RET O O ) B0 e B P der | T educed Bp?ésfhhaf“’érh(e?’o )
resul triRGr@ielprost t0. g pllomithdprevivanmlactfGOwan Jisspinedtin N?teéf(iQ)F’é‘Sa? upon

10 tetrahydrofuran (30 mL) and platinum on carbon (0.30 g) were added. The mixture was

subjected to hydrogenation at atmospheric pressure for 4 h, the catalyst was removed by
filtration and the solvents were removed under reduced pressure. Evaporation of added
ethanol (50 mL) afforded an orange solid. The residue was dissolved in ethanol (10 mL)
and triethyl orthoformate (5 mL) was added and the resulting mixture was heated at reflux

15 overnight. Evaporation of the solvent and purification using preparative HPLC afforded the
desired compound (38 mg, 6.2% yield from 6-amino- 1 -cyclopropylmethyl-2-thioxo-2,3-
dihydro- 1H-pyrimidin-4-one).

11 NMR (DMSO-dg): 8 13.78 (s, 1H), 12.43 (s, 1H), 8.15 (s, 1H), 437 (d, 2H, /7.1 Hz),
20 1.50 (m, 1H), 0.52 (m, 2H), 0.45 (m, 2H).

13C NMR (DMSO-de): 8 173.52, 152.62, 149.52, 14148, 111.02, 51.71,9.27, 3.50.

MS (ES) "/z 223 (M+1).

Example 13
25

3-Isobutyl-1-methyl-2-thioxanthine

a) 1-isobutyl-3- methylthiourea

Methylamine (2M in methanol, 20.0 mL, 40.2 mmol) was added dropwise to

30  isobutylisothiocyanate (2.00 mL, 16.5 mmol) during 15 minutes at room temperature. The



evaporation and drying,
6- am no- 1- cycl opr opyl met hyl - 5- ni tr oso- 2-t hi oxo- 2, 3-di hydro-1H pyrimdin
4-one (0.wWODogps®|30 a red-brown solid. The crude product (O0PEI/SEP3/6as0mMm t he
previ ous reaction was dissolved in water (10 nL) and 10 tetrahydrofuran
(*30 nmL) and platinumon carbon (0.3f g) were added. The m xture was
subj ected to hydrogenation at atnospheric pressure for 4 h, the catal yst
was renoved by filtration and the solvents were renoved under reduced
pressure. Evaporation of added ethanol (50 nL) afforded an_orange solid.
The T esiEHEmb@se Wasdehteddh refluatfmhbh andchasolvens was evapsraigd i B3 or mate (5
m.) was added and the resulting mx]'teure was heated at reflux 15 overnight.
Evapothettitlereooipotnd (S35 g%/ $%%i on usi ng preparative HPLC af f or ded
the desired conpound (38 ny, 6 2% vyield from 6-am no-
| - cycl opr opyl net hyl - 2-t hi oxo- 2, 3- di hydro-1H pyrimdin 4-one). 8c11H NVR
(Dlvrs01 STEERBLS (Brokd of 52 , D80, (428 18, 2H, J 7.1
Wa%f%%ﬂszlﬁg 74@9%65 »3 (%1 2H) . b3 AR (DVBO-d6) : b
17;% 5%m 182 062,(d1619).52, 141.48, 111. 02 51 71, 9.27, 3.50. M (ES) mlz 223
. Exanpie 13 25 3 -Isobutyl- | -nethyl- 2-t hi oxant hi ne a) 1
-|sobutyl 3- net hyl t hi our ea I\/bt hyl am ne (2Min methanol, 20.0 ni, 40.2
ﬁﬁqeor(eZ 00 nm., 16.5 ninol)
: 089430 PCT/ SE03/ 00617 29

) v_ 5 l 1
reacti 1\{\@&% rﬁ*ﬁifncfl i a% ﬁcﬁhlgzldddd: t45ollyeh? was
evapor‘gpegﬁgﬁ#ﬁ?g gl S‘Q‘?ﬁ%ﬁgl %I@ﬁ e corrpoﬁ)r?d (62 37 98% as.a colourl ess

%)
0i | . LinblyRat PR 10 a)lsoﬁlt?l %dth){ltkﬂ.dﬁ)@a 2.3%, (6.2 n_gpq))l) Bhemsationoad s, 2H).
2. 1 1.81
1?)0 (ncixture w)as heategi to 650 °Cn}or 1@ h. The solvg:nt waskgvaporated and the resulting red oil

was redissolved in ethanol (5 mL) and 5M sodium hydroxide (1.6 mL, 8.1 mmol) was
added. The reaction mixture was refluxed for 2 h The solvent was co- evaporated with
ethanol and the resulting pale brown solid was purified by flash chromatography (ethyl
acetate) to yield 6-a1nino-1-isobutyl—3-methyl—2-thioxo-1H—pyrimidin-4-one (1.0 g, 29%)
15 as ayellow solid.
Sodium nitrite (0.34 g, 4.9 mmol) in water (1.5 mL) was added to a solution of the amine
(1.00 g, 4.7 mmol) in ethanol (7.0 mlL) at room temperature. SM Hydrochloric acid (1.0
mL, 4.9 mmol) was added and the resulting dark red reaction mixture was stirred at room
temperature for 2 h. Ethanol (20 mL) was added and the red crystals were filtered off and
20  washed with diethyl ether. Drying of the crystals gave the title compound (0.68 g, 60%).

g NMR (DMSO-de): & 12.87 (s, 1H), 9.35 (s, 1H), 4.28 (dd, 2H), 3.75 (s, 3H), 2.34 (m,
1H), 0.90 (d, 6H).

25  ©) 3-Isobutyl- 1- methyl-2-thioxanthine

Palladium on carbon (3.70 g) was added to a solution of 6-amino- 1-isobutyl-3-methyl-5-
nitroso-2-thioxo- 1 H-pyrimidin-4-one (6.0 g, 24.8 mmol) in tetrahydrofuran (1200 mL) and
water (300 mL) and the reaction mixture was hydrogenated (2.5 bar) for 21 h. The catalyst

was filtered off and the tetrahydrofuran was evapdrated off under reduced pressure. The



b) 6 Amino 1 -isobutyl- 3-nethyl-5-nitroso-2-thioxo-1H pyrimdin-4-one A
sol ution of cyanoacetic acid (1.52 g, 17.8 mmol) in acetic anhydride (2.45
m., 25.9 wormsloysmms added to 1-isobutyl-3-nethylthiourea PEIBE0300616. 2
mol ). - The reaction 10 m xture was heated to 60 C for 1.5 h. The sol vent
was evaporated and the resulting rgg oil was redissolved in ethanol (5 nli)
and 5M sodi um hydroxide (1.6 nL, 8.1 nmol) was added. The reaction m xture
was refluxed for 2 h The solvent was co-evaporated with ethanol and the
resulting pale brown solid was purified by flash_chronmat o%r apha{ t&ft hyl

acet atgud Wayé@tadte@-vaitt aﬁynademmj(ﬁuylomtﬂw arganic phase was concentra

2-t hi oxo- 1H pyri m di n-4-one§1. 0 g.,29%. 15 ast\%g yel | ow solid. Sodi um

ni tridnd eftOnala(1§) md Jowaspsidpd i thgaesadue ddsVARYAGR <™ agded to a sol ution of the

amne (1.00 g, 4.7 mmol) .in ethanol, {(7.. JosAPeAALtHE €. SM
Hydr ot ypwa da%ﬁl]&e(“it.e@ne‘ﬁﬂf? W@?leﬁaﬁ?%&m%gthgla%@%%ng trhe re)seul ting dark red

reactlon. m xtur | {126 olfof SPMinlteTTRE ddavtien fodew2 was Et hanol (20 i)
was ad n%é@%ﬁ@?%%&t al s \(/)vere filtered off and 20 shed with diethyl

ether conbbtiaRd @ dohevapomsibmiwthgahemot #fforded & brayorgebidnBhq 75I68° §3S 6099 . 1H
NVR (DMSO-d6): 8 12.87 (s, 1H), 9.35 (s, 1H), 4. 28 (d 75 (s, 3H),
2. 34 furifiedb)flash chbngadograply (hEEta’GF/gh}’ls%?Sﬁfe;%ll 'Fﬂl%lr?é%‘f%gﬁ f‘%@‘h"“flo%%’ ant hi ne
Pal | adi um on_ car ho A ) _was 0, | (el d (160 mg,

6- ani Weshing %fébawrcf @gtﬁé’fa%ﬁe@er ﬁ?‘?ﬁ%‘g‘g‘?g"-%‘ﬁ? g%’fﬂfﬁa g%,ﬂra’ihrrlri G2 one (6.0 g,
24.8 ?g%ol)) in tetrahydrofuran (1200 nL) and water (300 niL) and the

react xture was hydrogenated (2.5 bar) for 21 h. The catal yst was
filtered off and the tetrahydrofuran was evaporated off under reduced

pressure. The WD 03/089430 PCT/ SEQ3/ 0061 Sj t{acted with |
etihy! 'HOBIRIBM s 20036 (s, ik Sgrl éerﬁ%)’ %ﬁézg %@Jﬁgﬁ% nt'8r9:'jt(i§’eBr *and et hanol
(100 nmL) was_a t resy due and evaporated. The brown di am ne
inter%é’fbi(@t m&gféqu;ggrgill ﬁ%j‘tri et hyl orthoformate (50 nlL) and the

r eact i ORISR OMES: H9 86, 153 35404641 014140, 10298, 62 8372 17.84cHT on i xt ure

was
19.92.

{5 Example 14

3-(2-Tetrahydrofuryl- methyl)- 2-thioxanthine

a) 6-Amino-1-(2-tetrahydrofuryl- methyl)-2-thioxo- 2,3-dihydro-1H-pyrimidin-4-one

20 2-Tetrahydrofuryl-methyl-thiourea (1.0 g, 6.2 mmol) and ethyl cyanoacetate (0.85 g, 7.5
mmol) were added to a solution of sodium ethoxide [freshly made from sodium (0.16 g,
6.9 mmol) and absolute ethanol (4 mL)]. The resulting mixture was refluxed for 3.5 h.
After cooling to room temperature, the solvent was evaporated under reduced pressure, and
the resulting viscous syrup was re-dissolved in water (30 mL). This basic solution was

.5 neutralized with 2M hydrochloric acid. The resulting precipitate was collected by filtration

and the solid was washed with water. This crude product (1.3 g, 90%) was used without

further purification.

' NMR (DMSO-de): § 11.9 (s, 1), 6.79 (s, 2H), 4.91 (s, 1H), 4.62-4.65 (m, 1H), 4.21-
30 431 (m, 3H), 3.81-3.87 (m, 1H), 3.63-3.68 (m, 1H), 1.77-2.01 (m, 3H), 1.57-1.65 (m, 1H).



5 concentrated and co-evaporation with ethanol afforded a brown solid. The
residue was purified by flash chromatography (heptane/ethyl acetate, 2:1
- et hyl acwoaBw®394B®l | owed by washing of the solid with di ecmgEo&edser and
hexane to give the title conpound (160 nmg, 2.7%. 10 1H NWVR (DMSO-d6): S
13.86 (s, 1H), 8.21 (s, 1H), 4.34 (d1 2H, J 7.1 Hz), 3.89 (s, 3H, 2.40
(m 1H), 0.86 (d, 6H J7.1 Hz). 13C NWR (DVMSO-d6): S 174.68, 153. 33,

148. 41, 141.73, 109.92, 52.83, 37.17, 25.77, 19.92. 15 Example 14

3-(2- Tetrahy#irofuryl nethyl) 2-t hi oxanthr ne a) 6 Amino 1 (2
tetramddr(ES)Jr)geIZZB“ﬁ(IthD) 2-t hi oxo- 2, 3-di hydro-| H pyri m di n-4-one 20

2- Tet rahydr of uryl - met hyl -t hi our ea (1 0 g 6.2 mpbl) and ethyl cyanoacetate
(0.85 g, 7.5 nmol) were added to a solution of sodium ethoxide [freshly
ekt £ 368 |1H( ki The

3 v € 0 room
terrper,_gleere, the soI vent was evaporat ed under reduced pressure and the
resul tTTg- vi scous syrup was re-dissolved in water (30 nl). This basic

sol 4t | @AnES-128-teruliydadfuzyddnathyl 2 Ahoky @ beHlydior hH@cmaudnrﬂeorrEe(% di%i ng

t at | I'ected by filtrat lid h
s S s oesincn Sl U SR PRI
urifica ) y . S,
Er), 4.8, ‘8%5 ngqfdiﬁ%hqs ‘R"‘g‘fe% i“%%t%&??ﬁ Scﬁr)f‘;r lc:ﬁ érfl@ 3@’1 ol 1rsr) 3.63-3.68

(m ll_%crél %«ea b3 %1@%1&1%a§l‘&1 and dAéd, leifiag (t}iiﬁ tlﬂd-brodM(DB/gOﬂg%Bo PCT/ SE03/ 00617
31 w5 (ESf nifz 228 b) 6 AMno 1 (2 tetrahydrofuryl

met hyl ) - 5-ni tr oso- 2- th| oxo 2 3- d| hydro- 1H pvrim din- 4-one 5
6- Am no | - (2-tetrahydrof ur

4- one 5133 (br's, 1H), {5 et I )g 65 (s 019 £:57 (SH Y8, sty i), A1 0

4.18-4.24 (m, 1H), 3.74-3.79 (m, 1H), 3.59-3.64 (m, 1H), 1.86-2.01 (m, 2H), 1.74-1.82 (m,

1H), 1.59-1.67 (m, 1H).

¢) 5.6-Diamino-1-(2-tetrahydrofuryl- methyl-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one

15 6-Amino-1-(2-tetrahydrofuryl- methyl)-5-nitroso- 2-thioxo-2,3-dihydro-1H-pyrimidin-4-one
(1.3 g, 5.1 mmol) was dissolved in 32% aqueous ammonia (15 mL) and water (15 mL) was
added. The red solution was heated at 70 °C while sodium dithionite (2.2 g, 13 mmol) was
added in small portions. Heating was continued for another 15 minutes and then the yellow
solution was stirred at ambient temperature for 1 h. The solution was neutralized with 2M

20  hydrochloric acid. The yellow precipitate was collected by filtration, washed with water,
and dried, giving the title product (0.90 g, 73%). This material was used in the next step

without further purification.

IH NMR (DMSO-dg): § 5.96 (s, 2 H), 4.74 (br d, 1H), 4.35 (br s, 1H), 4.21-4.28 (m, 1H),
25 3.84-3.89 (m, 1H), 3.64-3.69 (m, 1H), 3.49 (br s, 2H), 1.78-2.01 (m, 4H), 1.60-1.67 (1H).
‘MS (ES) "'/ 243 (M+1).

d) 3-(2-Tetrahydrofuryl- methyl)-2-thioxanthine
5,6-Diamino- 1-(2-tetrahydrofuryl- methyl)-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one




5.6 mmvol) was suspended in 10% aqueous acetic acid (25 nL). Sodiumnitrite
(0.43 g, 6.2 mmol) was added and this m xture was heated at 75 C for 1 h.
The pur plwogglsd3imas collected by filtration, washed andPdmiSEd3/omivi ng t he
title product (1.3 g, 90%. 10 '"H b 13.3 (br s, I H, 12.8 (br s, I H),
8.93 (br s, 1H), 4.57 (br s, 1H), 4245 (br s, 1H), 4.18-4.24 (m 1H),
3.74-3.79 (m 1H), 3.59-3.64 (m 1H), 1.86-2.01 (m 2H), 1.74-1.82 (m

1H), 1.59-1.67 (m 1H). c) 5 6 Diamno 1 (2

tetrahydrofuryl met hyl - 2-t hi oxo-2 3-di hydro- 1H pvri m di n- 4- one

6- Am @ (120 Spa\bysculgsfourewm fisziotiey h9id B L) rod beazed 41 19x6- for 8od- H’iﬂfro 1H pyri
m di n g, 5.1 mmol) was dissqglved in_32%. aqbrlious ammoni a (15 nl)
and V\afearm(_rﬁiﬁesrmpmhmshd ﬁmedlm tha golpEen. sTEhelPPiF?fﬁ 0&3@“11.%%1 d%t 70 C while

sodiumdithionite Heati n
was cmpi)lmf-‘dd)ff@rd ‘gﬁéﬁsﬁgmglsghgg%ﬁ%l@%?g’n@f RN '%‘%gﬁ F@{}l(i\eo%%fgg?ﬂﬁld 3 n was ?
sti rr nbl ent te Z8diwith Neshydeachlozici zed wit h
2M 20 8?18 Mt &8 i}e te‘fr%ef@dejf°$é@?%l\?v&5$et%i&gﬁu§tmé was col | eyglt ed by

%Miﬁ rashesatibiateaiscollectitbydfiitmton giashedywith evatertané dgedduct (0. 90
is material was used in the next step wthout further

purlf ﬁ&{gipmepmﬂu&tlmzﬁlgysﬂ%dm S5.96 (s, 2 H, 4.74 (br d, 1H), 4.35 (br
s, H% £.21-4.28 (m 1H), 25 3.84-3.89 (m 1H), 3.64-3.69 (m 1H), 3.49
(br s, 2H), 1.78-2.01 (m 4H), 1.60-1.67 (1H). NS (ES) nlz 243 (Mtl). dl 3

! B),6+.03-a61 (o; 2H),
-(2- te%MZ%g{[%r) #5$ 2 ngizl'bt -Flnzc%x(glhé qgg(r:ﬁ mgsclj-)ll—l- ri nl(lflmdl n) 4- one WO .
03/ 082‘1%%04 E%Aﬁﬁ%é@@@m (n321H)93 25—3963 (lnolHWbW Wfs(eli4Bol ved in formic

acid ( nd Héated at 70 C fo a pink solid
f qp medfd NMR\GDM(SDM@)D&N?%, @2@5%4%?0#1&11411 @@%%ﬁg%ﬁgggﬁgt ed off and
the resulting solid dissolved in 10% sodi um hydr oxi de solution (4 ni).

Thi s 2688t3v-was heat ed at 70 C for 40 mnutes, then neutralized with 2M

hydr o an 41y he resulting precipitate was collected by filtration,
mshe%‘%ﬁ% /S%er an ‘dried,

Example 15

15

3-(2-Methoxy-ethyl)-2-thioxanthine

a) 6-Amino-1-(2-methoxy-ethyl)-2-thioxo- 2.3-dihydro-1H-pyrimidin-4-one

The title compound was prepared in accordance with the general method of Example 14 (a)
20 but using (2- methoxy-ethyl)-thiourea (1.5 g, 11 mmol), yielding the title compound as a

white solid (2.1 g, 93%).

"H NMR (DMSO-de): § 11.9 (s, 1H), 6.82 (s, 2H), 4.89 (s, 1H), 4.53 (broad s, 2H), 3.62 (&

9H, J 5.9 Hz), 3.29 (s, 3H).
25 MS (BS) "/ 202 (M+1),

b) 6-Amino-1-(2-methoxy- ethvl)-S-nitroso-2-thioxo-213-dihydro- 1H-pyrimidin-4-one

6-Amino-1-(2-methoxy—ethyl)-2—thioxo-2,3-dihydro-1H—pyrimidin—4-one (1.0 g, 5.0 mmotl)
was suspended in 10% acetic acid (20 mL). Sodium nitrite (0.38 g, 5.5 mmol) was added

50 and the resulting mixture was heated at 75 °C for 1 h. The reaction mixture became first



giving pure product (0.23 g, 87%. "H NVR (DVMSO-d6): S 13.8 (br s, 1H),
12.4 (br s, 1H), 8.16 (s, 1H), 4.53-4.61 (m 2H), 4.38-4.44 (m 1H),

3. 79- 3. 84wW0r3/084430 3.58-3:63 (m 1H), 1.72-1.98 (m 4H). POTSEG/HMK
(DVMBO-d6): S 173.65, 152.68, 149.90, 141.41, 110.96, 52.97, 35.31, 30.09,
25.88, 25.32. M5 (ES) mlz 253 (Mt1)33 Exanple 15 15 3-(2- Met hoxy- et hyl)
-2-thioxanthine a) 6 Amno 1- (2 nethoxy ethyl)-2-thioxo-2

3-di hydro-1H pyrim di n-4-one The title conpound was prepared in accordance
with the general nethod of Exanple 14 (a) 20 but using :

( 2- mephRxavd ehdiyporplehinarsr €20 fil.) Svag addet andohg reagties mixfgerYRs PUF 1Y 8¢ conpound as
a white solid (2.1 g, 93%. 'HNMWR (tq%g@OdG%.: S(%l. %583 'h]\krgte tg 82 (s, 2H),
4.89 (radgeipmightsBhy purplecsolid wapipolleptegbby filtration andy Washgd i WHELIG™ " " 31 = 55
M5 (ES) /2/z 202 (M+l) ) ino 1 (2 0

5o ¢ EBscbRRInPERP T ARl A7 A thgsrp St AR theP (2 g, 10%) was

- (2-met hoxy-et hyl )~ bRXR Ftis B @aitHTRY Edullt giodudt-voaseuséd ir0thg, 5. 0
mm|)OB@H‘)é%&&éB%‘LC@e%m%ﬁb%&%é%?@ﬂld (20 ni). it (0.38 g,
5.5 muglowingstepoag@dubfirdetpirfeatiesul ting mixture was heated at 75 C for |

h. The reaction m xture became first WO 03/089430 PCT/ SE03/ 00617 33 pink
and then purple. Water (20 nL) was added and the reaction m xture was put

inth fridge er ni . Ih I l liept f i ti d

wnshodEaE AERTEa) P 4 rim By D€ 818, 38 BPL T e B & B e e oo

of pr %débc(tt%}gﬁﬂ% g,z) 1393@(5\/\@191)_ obt ai ned by reducing the volume of the purple
g crude” C ‘

filtrate. product was used in the 5 followi ng step wthout
further purification.

10 ¢) 5.6-Diamino-1-(2-methoxy- ethyl)-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one

The title compound was prepared in accordance with the general method of Example 14 (c)
but using 6-amino-1 -(Z-methoxy-ethyl)-5-nitroso-2-ﬂn'oxo-2,3—dihydro- 1H-pyrimidin-4-
one (0.42 g, 1.8 mmol), yielding the titke compound as a yellow solid (0.28 g, 68%).

s VH'NMR (DMSO-dg): 8 11.9 (br s, 1H), 5.94 (s, 2 H), 4.58 (br s, 2H), 3.64 (t, 2H, J 5.6
Hz), 3.47 (br s, 2H), 3.28 (s, 3H).
MS (ES) "z 217 (M+1).

d) 3-(2-Methoxy-ethyl)-2-thioxanthine
20 5,6-Diamino—1-(Z-methoxy-ethyl)-2—thioxo—2,3-dihydro—1H—pyrimidin—4-one (0.27g,1.3

mmo)) was suspended in formic acid (2 mL) and this solution was heated at 90 °Cfor 1.5

h. Excess formic acid was evaporated off under reduced pressure. 10% Sodium hydroxide

solution (5 mL) was added to the orange solid and the resulting solution was heated at

90 °C for 2 h. The reaction mixture was neutralized with dilute acetic acid. The resulting
25 solution was put in the fridge for several days, then the orange needle-like crystals that had

formed were collected by filtration and washed with water. Yield: (0.11 g, 40 %).

1 NMR (DMSO-de): & 13.8 (broad s, 1H), 12.5 (broad s, 1H), 8.16 (s, 1H), 4.65 (t, 2H, J
6.4 Hz), 3.73 (t, 2H, J 6.4 Hz), 3.28 (s, 3H).
w0 3CNMR (DMSO-de): § 172.14, 151.06, 148.02, 139.85, 109.20, 66.04, 56.65, 44.72.



"H NWR (DMSO-d6): 6 13.4 (br s, 1H), 12.8 (br s, 1H), 9.06 (br s, 1H), 4.54
(br s, 2H), 3.60 (t, 2H, J 5.8 Hz), 3.24 (s, 3H. 10 c) 5,6- Diamino 1 (2
met hoxv- ewbyBs843a hi oxo- 2 3-di hydr o- 1H pyri m di n- 4- one ThectiSEb&omwoTpound
was prepared in accordance with the general nethod of Exanple 14 (c) but
usi ng 6-am no-1-(2-nethoxv-ethyl)-5-3 troso- 2-t hi oxo- 2, 3-di hydro- 1H
pyrimdin 4- one (0.42 g, 1.8 mmol ), yielding the title conpound as a
yellow solid (0.28 g, 68%. 15 1H NV\R (DMSO-d6): 6 11.9 (br s, 1H), 5.94
(s, 2 8 (br s, 2H), 3.64 (t, 2H, J 5.6 Hz), 3.47 (br s, 2H), 3.28
(s, SI—MS(HS)?ﬁS;ZW(’M*kl)ZU (M+1). d) 3-(2-Methoxy-ethyl) -2-thioxanthine 20
5, 6- D am no- 1- ( 2- net hoxy- et hyl ) -2-thioxo-2, 3-di hydro-1H pyrimdin 4-one
(0.27 g, 1.3 mmol) was suspended in formc acid (2 nL) and this solution
was heated at 90 C for 1.5 h EXE lg%mc acid was evaporated of f under
reduced pressure. 10% Sodi um hydr-oxgri’@e-—sol ution (5 ni) was added to the
orange solid and the resulting solution was heated at 90 'C for 2 h. The
reaction mxture was neutrallzed with dilute acetic acid. The resulting 25
sol ut i B3 vdSVon & 53 days, then the orange

needl e- I|ke crystals t hat had formed were collected by filtration and
washed with water. Yield: (0 11 g, 40 % 1H NI\/R (DVMBO-d6): 6 13.8 (broad

s, 1 H, 125 lnafd Hz), 3.73
(t, 2 : ] PLOL T DIVE Z,. 151. 06,
148, OZThé-aﬁe 8g}np31991 \2& @&u’&i‘ﬁn &601@51;1&441&7213 g@&rﬁ)l%@tﬁ@dBDEEﬁﬁblSE@fﬁﬁ)OOGl?

34 VB (ES) n'/z 227(|v|+1) Exanple 16 5
3- ( 3- ( Buthsinghie(3- cﬂytr)ormmpylb pr@yﬂ}azdlmmeh i(hé gaf.3enmad) npelding the title
| - (3-(1-norpholinyl)-prop i 0X0- 2 3-di hydro-1H pyri m di n-4-one The
titte EURPIMIRS AN @&}Qr(ga % %704’3-cor dance with the general nethod of
Exampl e 14 (a)
'H NMR (DMSO-dg): § 11.8 (s, 1H), 7.24 (5, 2H), 4.84 (s, 1H), 4.33 (br s, 2H), 3.55-3.57
(m, 4H), 2.30-2.36 (m, 6H), 1.82-1.89 (m, 2H).
MS (ES) "/ 271 (M+1).
15

¢) 5.6-Diamino-1-(3-(1-morpholinyl)-propyl)-2-thioxo-2,3- dihydro- 1 H-pyrimidin-4-one

6- Amino-1-(3-(1-morpholinyl)-propy!)-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one (0.57 g,
2.1 mmol) was dissolved in 10% acetic acid (10 mL). Sodium nitrite (0.16 g, 2.3 mmol)
was added and the slurry was stirred at ambient temperature. After 2 h there was still a lot

20  of starting material left. More sodium nitrite (0.32 g, 4.6 mmol) was added and the solution
stirred overnight. The precipitate was collected by filtration and washed with water. This
extremely insoluble solid was reduced without analysis. The solid was dissolved in 32%
aqueous ammonia (6 mL) and then water (6 mL) was added. The resulting red solution was
heated at 70 °C and sodium dithionite (0.91 g, 5.2 mmol) was added in small portions.

25 Then the solution was stirred at 70 °C for 1.5 h. More sodium dithionite (0.91 g, 5.2 mmol)
was added and the solution stirred at 70 °C for another 2.5 h. The neutral solution was
filtered to remove insoluble solid. The filtrate was concentrated and the resulting yellow
solid suspended in water. The solid was collected by filtration, washed with water, and
dried to yield the title product (0.068 g, 11%).

30



but using 1- (3 - (1 -norpho linyl)-propyl)-2- thiourea (1.1 g, 5.3 mmuol),
yielding the title 10 conpound as a white solid (1.2 g, 879 . 'H NWR

(DVBO- d6)wW0oD3/089480 (s, 1H), 7.24 (s, 2H), 4.84 (s, 1H), 4. 28T(SEP3/80612H) ,
3.55-3.57 (m 4H), 2.30-2.36 (m 6H), 1.82-1.89 (m 2H. M5 (ES) mz 271
(M1). 15 C) 35

5, 6- D am no- 1- ( 3- ( 1- nor phol i nyl ) - propyl ) - 2-t hi oxo- 2, 3-di hydro- 1H pyri m din
4-one

6- Am no- 1- ( 3- ( 1- nor phol i nyl ) - propyl ) - 2- t hi oxo- 2, 3-di hédro 1H pyri m di n-4-on
e (0. 54 MvR: 3- 112quwls)1ﬂgas4e|(§smy,aos9 (i, H0Tp 282145 (e 68D 1.88-HO. (M50di um
nitrite (0.16 g, was added and the slurry was stirred at anbi ent
tenperdure. After 2 h there was still a lot 20 of starting material |eft.
More sodiummpitrite (0.32 g, 4.6 nmmol) was added and the solution stirred
over niNGR{ES )Tr/ézﬁéél&'*é}tate was col lected by filtration and washed with
water. This extrenely insoluble solid was reduced w thout analysis. The
solid was dissolved in 32% aqueous amonia (6 nL) and then water (6 ni)
was agdged. (3'1'((161\/[09&1611%11'151&613913 Bivkdn@rinevas heated at 70 C and sodi um
dithionmte (0.9 g, 5.2 mvol) was added in _small portions. 25 Then the

sol ut i5p6Digsinst - (3 Sdmatphplinyg)-poayl): B toxavdAedianlap-d B ey RIgKtBe (0. 91 g, 5.2

was added and th lutjon stirr 2.5 h. The
neut%a(p 068 iguf 26 Anmgls Wap ﬁ%sﬁ‘g 10y W@ﬁﬁ‘f@'%fg%ﬁet&%gla?gﬁ %{Fﬁe filtrate was
concentrat ed eaget0% Rotater . The solid
was c y 1l ratlon water, and dried to yield the

bR AREAR 11 GnE ERULL LPRrbR] Rithvad eldplramsasd
title }ﬁrﬁﬁ%&t sl RidAE8. sgnL)laz% ad®@ aﬁ@tﬁbsy@}&mmtmasmab@aﬁlwc 40H NMR: S
12.0 (Br s, 1H), 6.48 (s, 2 H), 3.59 (m _4H), Smu 1.88-1.91
(FT10 ZhhnutewSTl@dE@)oladispl@Sﬁ v(avm@)ltralgeé)wﬂh 2M hydrochlonc ac1 and put mto the

(3 (ﬁ%ldgg %oehsg\l'elzr y}lo)ursp rl"gg %re)mplta%eh\;vgsxcao & &]gy filtration, washed with water, and

dried yielding the title compound as an off-white solid (0.025 g, 36%).

' NMR (DMSO-dg): § 13.7 (broad s, 1H), 12.4 (s, 1H), 8.17 (s, 1H), 4.53 (t, 2H,J 7.5

15 Hz),3.52 (m, 4H), 2.31-2.46 (m, 6H), 1.91-1.99 (m, 2H).
13 NMR (DMSO-dg): & 173.68, 152.99, 149.82, 141.75, 111.24, 66.39, 55.70, 53.43,

46.58,23.35.
MS (ES) "'/z 296 (M-+1).

20 Example 17

3-(2-Furyl-methyl)-2-thioxanthine

a) 6-Amino-1-(2-furyl- methyl)-2-thioxo-2,3-dihydro- 1 H-pyrimidin-4-one

25 The title compound was prepared in accordance with the general method of Example 14 (a)
except that the reaction time was reduced to 1.5 h and the product was precipitated with
dilute acetic acid. Using 2-furyl-methylthiourea (1.0 g, 6.4 mmol), the title product (0.95 g,

66%) was obtained.



5, 6- D am no- 1- ( 3- ( 1- nor phol i nyl ) - propyl ) - 2- t hi oxo- 2, 3-di hydro- 1H pyri m di n
4-one (0.068 g, 0.24 mol) was dissolved in formc acid (0.4 nL) and
stirred awoanios®Est tenperature for 1 h. The excess of foPGTSEaRI@d1ITaS
evaporated of f and 10% sodi um hydroxi de solution (1.5 nL) was added and
the yell ow solution was heated at 7@6C for 40 10 m nutes. The cool ed
solution was neutralized with 2M hydrochloric acid and put into the fridge
for several hours. The precipitate was collected by filtration, washed with
water, and dried yielding the title conpound as an off-white solid (0.025
g, 36%H NMR KMRSCONS® d68:(bss, 131)77.68T0Rdms 14505 G s42lih 6. 38428017 (s,

1H), 4.53 (t, 2H, J 7.5 15 sz%l'j 3.5% ig% 4H), 2.31-2.46 (m 6H), 1.91-1.99
(m 2HH), 63¢-0MR.OVBOS §8)br 5 2iH34.88 (S, 15D 99, 149.82, 141.75, 111.24,
66.39,1\/1%1]%?;;1/%@.t4 146.58, 23.35. M5 (ES) mz 296 (M+1l). 20 Exanple 17

3- (2. L $- 22 "thi oxanthine a) 6 Amino 1 (2

furyl -met hyl)-2-thioxo-2 3-di hydro-1H pyri m di n-4-one 25 The title conpound
was prepared in accordance with the general method of Exanple 14 (a)

except b hetAdihe 1r @afiylanethylyes -niasse-2duiced? Sediiydsot] Hrpprimidin-droiguct was

preciprtated wwth dilute acetic acid. Using 2-furyl -nethylthiourea (1.0 g,
6. 4 nmhe title bempaunt] ava perpated ipecotrdgnce valohe %r%ﬁ%ﬁﬁw%%sgm -

PCT/ SEQ3/ 00617 6 ' H.NVR.(.DVBO- dg) ; . 28 2 1H),
7,05 cBceppiipt (g repgrgn ey eyt el 0 SETfof npifnr e g2 () 01
4.85 (Ernbi%hpzte afESYor 12 188 $rédtt 0.2 g, 078 i obGaineld {s2r Browylselikt hyl )

-5-nitroso-2-thioxo-2 3-dihydro-IHpyrimdin 4-one The title conpound was

pr epar ¢feh b-aaGeR1 d2Tes - melyl)-Dahipra;atibydondd ppfimBiapome @47 & b) except
that the reaction mxture was _first, h?aéed a% 60.C for 1dh and then stirred
at 10 1.6 mmol) and 2 equivalents of sodium nitrite (0.23 g, 3. minol) were used.

' NMR: § 12.1 (br s, 1H), 7.54-7.57 (m, 1H), 7.45-7.47 (m, 1H), 6.37-6.40 (m, 1H), 6.32-
6.38 (m, 1H), 6.30-6.32 (m, 1H), 5.62 (s, 2H), 5.48 (s, 2H).

15 ¢) 5.6-Diamino-1-(2-furyl- methyl)-2-thioxo-2,3-dihydro- 1 H-pyrimidin-4-one

The title compound (0.12 g, 52%) was prepared in accordance with the general method n
Example 14 (c) starting from 6-amino-1-(2-furyl- methyl)-5-nitroso-2-thioxo-2,3-dihydro-
1H-pyrimidin-4-one (0.25 g, 0.99 mmol), and was used without purification in the next
step.

20
'H NMR (DMSO-dg): 8 12.5 (br s, 1H), 12.2 (s, 1H), 7.58-7.60 (m, 1H), 7.55-7.57 (m,
1H), 6.38-6.41 (m, 2H), 6.34-6.37 (m, 1 H), 6.30 (br s, 2H), 5.77 (s, 2H), 5.63 (s, 2H).
MS (ES) "z 239 (M+1).

25 d) 3-(2-Furyl-methyl)-2-thioxanthine

5.6-Diamino- 1-(2-furyl- methyl)-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one (0.12 g,

0.51 mmol) in formic acid (0.5 mL) was stirred at ambient temperature for 0.5 h. The
excess of formic acid was evaporated off and the resulting solid dissolved in 10% sodium
hydroxide solution (3 mL). This solution was heated at 70 °C for 0.5 h. The reaction

30 mixture was neutralized with 2M hydrochloric acid. The resulting precipitate was collected



anbi ent tenperature for 1 h. The product (0.25 g, 60% was obtained as a
brown solid when 6-am no

-1-(2-furyb-oaw8%g0 ) - 2-t hi oxo- 2, 3-di hydr o- 1H pyri m di n- 4- oRET(SEOBM6y; 10 1.6
mmol ) and 2 equival ents of sodiumnitrite (0.23 g, 3.3 nmol) were used.
"HNNM S 12.1 (br s, 1H), 7.54-7.573¢m 1H), 7.45-7.47 (m 1H), 6.37-6.40
(m 1H), 6.32- 6.38 (m 1H), 6.30-6.32 (m 1H), 5.62 (s, 2H), 5.48 (s, 2H)
15 ¢) 5 6 Diam no-1-(2-furyl nethyl) 2-thioxo-2 3-di hydro-1 Hpyrinidin
4-one The title conmpound (0.12 g, 52% was pre ared in accordance with the
generaierﬁlﬁﬁﬂftﬁﬂ\mmedﬁmdmla'&r Johd(driedsYighd (@1@4 goni/8- ami no

-1 -(2-turyl -nmethyl) nitroso-2-thioxo-2, 3-di hydro- 1 H pyrim din-4-one
(0.25 g, 0.99 mmol ), and was used wi t hout purification in the next step.

3055“'7}1“3%5{%&?3@ &%3& A S BN TR MR oy,

5.77 (839 2H) @g( %ﬂ M5 (ES) mlz 239 (I\/H) 25 d)
3 (2- ury | i oxant hi ne

5, - Di léGNMRJ(DMZS@%)rB 7Bty 152.85,t 4P %0149, 38, A dr 1234, By P2 199104 one
(0 12 g, 0.51 nmmol) in formc acid (0.5 niL) was stirred at anbient
t enperdtifre for 0.5 h. The excess of formic acid was evaporated off and
the resul tiLhg ssol ved in 10% sodi um hydroxi de solution (3 ni).
Thi s M@Fg 2 é(ﬂle;[ ed at 70 Cfor 0.5 h. The reaction 30 m xture was
neutralized with 2M hydrochloric acid. The resulting precipitate was
col l ected WO 03/ 089430 PCT/ SE03/ 00617 37 by filtration, washed with water,
and dried. Yield: (0.047 g, 37% .ExalpNMR (DVMSO-d6): S 13.9 (s, 1H), 12.5 .
(s, 1H), 8.18 (s, 1H), 7.55-7.57 (m 1H), 6.36- 6.39 (m 2H), 5.69 (s, 2H).
5 ®3C NWVR (DMSO-d6): S 174.14, 152.85, 149.56, 149.33, 142.77, 141.80,

110. 93 (Z} %?ethox%fbenzvl)@ﬂlloxanthme

a) 6- Amino-1-( 4-methoxybenzy1)-2-ﬂlioxo-2,3- dihydro- 1H-pyrimidin-4-one

The title compound was prepared according to the general method of Example 14 (a)
15 except that the reaction was conducted for 2.5 h at reflux temperature followed by 16 h at
ambient temperature and precipitation of the product was made using dilute acetic acid.

Starting with (4- methoxybenzyl)-thiourea (1.0 g, 5.1 mmol) afforded the desired product.
(1.2 g, 92%).

20 'HNMR (CD;OD): 8 7.19 (d, 2H, J 8.6 Hz), 6.89 (d, 2H, J 8.6 Hz), 5.72 (br s, 2H), 5.06
(s, 1H), 3.77 (s, 3H).

MS (BS) /2 264 (M+1).

b) 6- Amino- 1 -(4-methoxybenzyl)-5-nitroso-2-thioxo- 2.3-dihydro- 1 H-pyrimidin-4-one

25 The title compound was prepared according to the general method of Example 14 (b) but
using a 2.5 h reaction time. Using 6-amino- 1-(4-methoxybenzyl)-2-thioxo-2,3-dihydro-1H-
pyrimidin-4-one (1.2 g, 4.7 mmol) yielded the product (1.2 g, 88%) as a blue-green solid

that was used in the subsequent reaction without further purification.



M5 (ES) mz 249 (M+l). Exanple 18 10 3- (4- Methoxybenzyl)- 2-thioxanthine
a) 6-An-lino- 1 (4 nmethoxybenzyl)-2-thioxo-2 3-di hydro-1H pyri mdin 4-one
The titl ewooapss@ was prepared according to the general mweTiseds/afcrExanpl e
14 (a) 15 except that the reaction was conducted for 2.5 h at refl ux
ténperature followed by 16 h at anBgent tenperature and precipitation of
the product was made using dilute acetic acid. Starting with

(4- met hoxybenzyl )-thiourea (1.0 g, 5.1 mmol) afforded the desired product.
(1.2 g, 929 . 20 "H NWR (CD3OD): b 7.19 (d, 2H, J 8.6 Hz), 6,89 (d, 2H, J
8.6 HAH NSIRV@OMBO-6): ®H).9 (§.10D, 7.18-7. 12Hm, 28076:03-6.834F), 2> 368 Sy 2 264
(Mtl). b) 6 Amino 1 (4 nethoxybenzyl)-5-nitroso-2-thioxo-2

3- di hy2d)o3.10pyH)mi di n-4-one 25 The title conpound was prepared according
to the general nethod of Exanple 14 (b) but wusing a 2.5 h reaction tine.
Usi ng 6-am no-| - (4- nmet hoxybenzyl) - 2-t hi oxo- 2, 3-di hydro-1 H pyri m di n-4-one
(1.2 gtig 4. % m# ) -!?Jé_ilegg,%gtﬁo& R P919CHhi ok - 23-dihyef#4 Hasyranibineonr een sol i d

t hat T equent reaction wthout further purification. WO
03/5089ARQtR QRS pikpatdd ABeortinItRttepB@atiBthod of Example 144p) = 7. 18-7. 12
(m 2H), 6.95-6.83 (m 2H), 5.58 (br s, 2H),. . 3.70 (s, 3H). 5

6- Di andxaept that dilitet dvotis it 7426 )‘15‘321-ﬁohp%%h??t@ﬁcﬂfﬁ%rreﬁgtg%rﬂvwrfﬁ@en- 4-one s
The title conpou S ared a [ : hnd.@f Exanpl e
14 ( c)desigstR¥g uctthigg%i’ V@%"ge‘%gfelp%r%gglggy\?\g%&gglté%&?%?l Ejgﬁitl ?gﬁlﬁ?zat i(on of the
react 'rBch{}}%IeHiﬁ)-sliﬁﬁosodﬁ%héﬁdzptcﬁﬂy&é-1(Hlp38r3mmin-13%3 (hMdg, priepackd as a

yel l ow'solid starting from 6-am no-1-(4-

met hoxybenzyl ) - 5- ni tr oso- 2- t hi oxo- 2, 3-di hydro-1H pyrim di n-4-one (1.2 g,

* 110 " ‘nl?ll\l%\/[R (DMSO-dg): § 11.7 (br s, 2H), 7.20-7.12 (m, 2H), 6.92-6.85 (m, 2H), 6.06 (s,

2H), 5.73 (br s, 2H), 3.71 (s, 3H).
MS (ES) "'/z 279 (M+1).

d) 3-(4-Methoxybenzyl)-2-thioxanthine

15 5,6-Diamino- 1-(4-methoxybenzyl)-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one (0.83 g,
3.0 mmol) was dissolved in formic acid (3.0 mL) and the resulting solution heated at
100 °C for 1 h. The excess formic acid was removed under reduced pressure and the

residue dissolved in 10 % potassium hydroxide solution (8 mL) and heated at 100 °C for
15 minutes. The reaction mixture was neutralized with 10% acetic acid and the resulting
20  precipitate collected by filtration. The precipitate was recrystallised from ethanol :
dimethylformamide and the isolated crystals dissolved in 1M potassium hydroxide
solution, precipitated by neutralization with 10% acetic acid and collected by filtration.

After drying, the title compound (0.14 g, 16 %) was obtained.

25 HNMR (DMSO-dg): § 13.9 (br s, 1H), 12.5 (s, 1H), 8.15 (s, 1H), 7.36 (d, 2H, J 8.6 H2),
6.84 (d, 2H, J 8.9 Hz), 5.63 (s, 2H), 3.70 (s, 3H).
3¢ NMR (DMSO-dg): § 173.85, 158.52, 152.45, 149.36, 141.41, 129.35, 127.97, 113.58,
110.83, 55.01, 49.63.
MS (BS) "'/z 289 (M+1),

30



10 "H NVeZz (DMSO-d6): S 11.7 (br s, 2H), 7.20-7.12 (m 2H), 6.92-6.85 (m
2H), 6.06 (s, 2H), 5.73 (br s, 2H), 3.71 (s, 3H). M5 (ES) mz 279 (M+l).
d) 3-(4- Meohengaenzyl ) - 2-t hi oxant hi ne 15 PCT/SE03/00617

5, 6- Di am no- 1- (4- et hoxybenzyl ) - 2-t hi oxo- 2, 3-di hydro- 1H pyri mi di n 4-one
(0.83 g, 3.0 nmol) was dissolved ingformic acid (3.0 nL) and the resulting
solution heated at 100 C for 1 h. The excess formc acid was renoved under
reduced pressure and the residue dissolved in 10 % pot assi um hydr oxi de
solution (8 nL) and heated at 100 C for 15 m nutes. The reaction m xture
was neutralized with 10% aceti c &xemhpkn® t he resulting 20 precipitate
collected by filtration. The precipitate was recrystallised from et hanol

di met hyl f or mam de and the isolated crystals dissolved in 1M potassi um
hydroxi de__ sol utiaon, precipjtated by neutralization with 10% acetic acid
and cﬂiﬁb@ﬂw@@@ﬁﬁﬁl— After drying, the title conpound (0.14 g, 16
% was obtained. 25 '"H NWVR (DVBO-d6): S 13.9 (br s, 1H), 12.5 (s, 1H), 8.15
(s, 1H, 736(d 2HJ86Hz) 684(d 2HJ89Hz 5.63 (s, 2H),
3.70 (& A IERIG-D: Qfydh 8H -a 8i2-450e 149 36, 141.41,
58 110. 83, 55.01, 49.63. I%@ G 9 (MH). 30
VO 03/ Dmmcd?@a’dusﬁoz@a{sqm@wed docagingya i) geneg! H@Ihqdz? APl byl ) - 2-

t hi t hi 6- A 4-f | b
3- h?ﬁ?%@@ﬁt%ﬁat@?rwmﬁ%em 15 :J?% g’ %gﬁ%ouné ptrgla&%(&aglélra 0%, ccor di ng to
the gengral nt”{@‘g{?&‘?utg BT, %4-%ﬁlo§@&enzﬁ)c@fﬁmre4 ey gtine nﬁﬁ@lh;hffmﬂed ihee was 16

h and precipitation 5f 't he product was made by treatnment with dilute
aceti cpr%ghg(l_(zzg—, Bb Yoy hewriyd Jolithi ourea (1.0 g, 5.4 nmol) afforded the

10
' NMR (DMSO-dg): § 11.9 (br s, 1H), 7.27-7.11 (m, 4H), 6.91 (s, 2H), 5.67 (br s, 2H),

4.89 (s, 1H).
MS (ES) "/z 252 (M+1).

15 b) 6- Amino- 1-(4-fluorobenzyl)-5-nitroso-2-thioxo-2,3- dihydro-1H-pyrimidin-4-one

The title compound was prepared according to the general method of Example 14 (b)
except increasing the reaction time to a total of 8 h. 6- Amino-1-(4-fluorobenzyl)-2-thioxo-
2,3-dihydro- 1H-pyrimidin-4-one (1.2 g, 4.7 mmol) afforded the desired product (0.88 g,
67 %).

20
JH NMR (DMSO-dg): & 13.1 (br s, 1H), 12.8 (br s, 1H), 7.33-7.08 (m, 2H), 7.13 (t, 2H,J
8.7 Hz), 5.62 (br s, 2H).

¢) 5.6-Diamino- 1 -(4-fluorobenzyl)-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one

25 The title compound was prepared in accordance with the general method of Example 14 (c)
except that the reaétion was kept at 75 °C for 1 h followed by 20 minutes at ambient
temperature and neutralization of the reaction mixture was made with dilute acetic acid.
Using 6-amino-1-(4-fluorobenzyl)-5-nitroso-2-~thioxo-2,3-dihydro- 1H-pyrimidin-4-one
(0.88 g, 3.1 mmol) gave the desired product (0.55 g, 66 %).
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product (1.2 g, 86 %9 as a white solid. 10 "H NWVR (DM5O-d6): 5 11.9 (br s,
1H, 7.27-7.11 (m 4H), 6.91 (s, 2H), 5.67 (br s, 2H), 4.89 (s, 1H. M
(ES) mlz wb23(08#43). i s b) 6-Amino- 1 (4 fluorobenzyl)-5- RCIISESH0G@1T hi 0X0- 2
3-dihydro-IHpyrimdin 4-one The title conpound was prepared according to
t he general nethod of Exanple 14 (b)40except increasing the reaction tine
to atotal of 8 h. 6-Am no-I-(4-fluorobenzyl)-2-thi oxo-

2, 3-di hydr o- 1H-pyrim'din 4-one (1.2 g, 4 7 nmol ) afforded the desired

produc (0.8 9 20 'H NI\/R 1 12.8 (br
0 O TH) YHNR (PSSO 6219 (b7 st 0255042 m, 450 OBy, DB B S 2 ) 5
,6 D a enzyl) 2th|ox023d|hydroIH-pyrlmdln4one 25
The ti ﬂg%n{daﬁz%?prepar ed in accordance with the general nethod of
Exanple 14 (c) except that the reaction was kept at 75 Cfor 1 h foll owed
by 20 m nutes at anbient tenperature and neutralization of the reaction
m xt ur @) vas 3madauwbitengill-oithioaedhine aci d.  Using 6-ami no-

| - (4-fluorobenzyl)-5-nitroso-2-thioxo-2, 3-di hydro-1H pyrimdin 4-one (0.88
g, 3. 1Tﬂm:|ﬂ)e cgameumwaﬁprgpzrre@ 1rpmautapce( mﬂs.sheggene@l %emﬁmf\%a@@}ed%mo

aH). 6 \DPane f-demits- WR shiorpepsD- ety My plpfai e (_m
3-(4-Fl y%%w@?%%gh% }%elﬁm S@e@(gr&#@ 2t4lj%l4qo ynmpound was prepared in

accord nce gene a t ho (d) but using
5, 6-di am no- 1-(4-fluorobenzyl)-2-thioxo- 2 3-di hydro- 1 H pyrimdin-4-one

'H NMR (DMSO-dg): 8 13.9 (br s, 1H), 12.5 (s, 1H), 8.15.(s, 1H), 7.44 (dd, 2H, J 8.6, 8.6
10 Hz),7.12 (t, 2H, J 8.9 Hz), 5.68 (s, 2H).

13C NMR (DMSO-de): & 173.96, 160.14, 152.48, 149.28, 141.44, 132.19, 129.83 (d, J 8.0

Hz), 115.00 (d, J 22 Hz), 110.82, 49.49.

MS (ES) "/z 277 (M+1).

15 Example 20

3-Phenethyl-2-thioxanthine

a) 6- Amino- 1 -phenethyl-2-thioxo-2,3-dihydro- 1 H-pyrimidin-4-one

20  The title compound was prepared according to the general method of Example 14 (a) apart
from a 3.5 h reaction time at reflux followed by reaction at ambient temperature for 16 h.
The product was precipitated by treatment with dilute acetic acid. Phenethylthiourea (1.0 g,
5.6 mmol) afforded the product (1.3 g, 95 %) as a white solid.

25 'HNMR (DMSO-dq): § 11.8 (brs, 1H), 7.37 (d, 2H, J 7.1 Hz), 7.31 (t, 2H, J 7.4 Hz), 7.22
(t, 1H, J 7.2 Hz), 7.08 (br s, 2H), 4.88 (s, 2H), 4.52 (br s, 1H), 3.32 (br s, 1H), 2.92 (¢, 2H,
J 8.3 Hz).
MS (BS) "/z 248 (M+1).

30 b) 6- Amino-5-nitroso- 1 -phenethyl- 2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one




(0.55 g, 2.1 mol ), yielding the desired product (0.24 g, 41 %9. 'H NWR
(DVBO-d6): S 13.9 (br s, 1H), 12.5 (s, 1H), 8.15.(s, 1H), 7.44 (dd, 2H, J
8.6, 8.6 wWO®3MgM307.12 (t, 2H, J 8.9 Hz), 5.68 (s, 2H). 1PCTNEBR/(BNMSO d6) :
b 173.96, 160.14, 152.48, 149.28, 141.44, 132 19, 129.83 (d, J 8.0 Hz),
115.00 (d, J 22 Hz) 110. 82, 49.49. HB (ES) "1z 277 (M+l). 15 Exanple 20
3- Phenet hyl - 2-t hi oxanthine a) 6-Am no-1 -phenet hyl - 2-thi oxo-2 :
3-di hydro-I H pyrimdin-4-one 20 The title conmpound was prepared accordi ng

h | hod of Exanpl 14 3.5 h i i
2t rofl er%ﬁ%ﬁaom@éncﬁya? REEEFOA ﬁc%rdlaaéqaﬁw?g%?%%b@ﬁhg@ PEEWPP%Z%&N e
duct
Phenor (RPN PR A EioN whl 71 306 Mabld, ERbiticiRookicRo 804 Bydro- o 0
a Wh' telé-:fi %ﬂlﬂldn?ﬁ orféI _/(W%@ﬁ%og)@fforéed]{%eﬁeﬁﬁﬂ p?odu?sf‘@l 3Z 9327% d 2H J 7.1

08(rs 2H), 4.88
(s 2|—|) 4.52 (br s, 1H), 332(brs 292(t 2H J 8.3 Hz). M5 (ES)

3 sy QHONMY (VIS d %mmaﬁ%wa&é%&?éﬁghlﬁé?éégéi d%% ?5927%38%'% e
Ex 14
R T e e R e N e

- phenet hyl - 2-t hi oxo- 2, 3-di hydro- 1H pyrim din- 4 one (1.3 g, 5.3 mmol)

af forded the desired product (1.3 g, 92 %9. 5 "'"HNW (DMSO-d6): S 13.5 (br
s, 1H) ©)12. &.4-Biamsino-lHphendthS4%2{thioxs-2.3t Bhydip: Bf-pyrizdligwdrongH) , 7. 25-7.20 (m
1H), 4.55 (br s, 2H), 2.90 (t, 2H, J 8.4

6- Di anmiHs-TtlesoBmetng Wap PreRpEL 4o EC@I@HHHW@@-%?-I%’W? Fethod-of Fxampienld ©) ¢ 1 e
E:g)rrp Ou%g(ce\:,\}ﬁ %ha?{heepr%g.c%%n'was%%ﬁpgtd/%n’%efoWI5 I?nlI’llt{lth %%B%E@byﬁﬁﬁfbﬁlrﬁ@%" e 14

ambient temperature and neutralization of the reaction mixture was made with dilute acetic
acid. Using 6-amino-5-nitroso- 1-phenethyl-2-thioxo-2,3-dihydro-1H-pyrimidin-4-one
(1.3 g, 4.8 mmol) the desired product (1.1 g, 88 %) was isolated.

15 'HNMR (DMSO-dg): § 10.1 (br s, 2H), 7.46-7.16 (m, 5H), 6.25 (s, 2H), 4.56 (br s, 2H),
2.94 (t, 2H, J 8.3 Hz).

MS (ES) "'/ 263 (M+1).

d) 3-Phenethyl-2-thioxanthine

20  The title compound was prepared in accordance with the general method of Example 18
(d) with the exception that for the final neutralization 1M hydrochloric acid was utilized.
Using 5,6-diamino- 1-phenethyl-2-thioxo-2,3-dihydro- 1H-pyrimidin-4-one (0.55 g,

2.1 mmol) yielded the desired product (0.39 g, 34 %).

25 'HNMR (DMSO-de): § 7.53 (s, 1H), 7.32 (d, 4H, J 4.5 Hz), 7.22 (m, 1H), 4.63 (m, 2H),
3.01 (m, 2H), 1.88 br s, 2F).
I3C NMR (DMSO-dg): § 170.56, 155.20, 150.51, 146.41, 138.54, 128.58, 128.46, 126.34,
117.49, 48.82, 32.59.
MS (BS) "'z 273 (M+1).
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10 except that the reaction was kept at 75 C for 15 mnutes followed by 1 h
and 20 m nutes at anbient tenperature and neutralization of the reaction
m xture Wwa® ogmse3ni th dilute acetic acid. Using 6-an no- PCT/SE03/00617

5-ni troso- 1- phenet hyl - 2-t hi oxo- 2, 3-di hydro-1H pyrimdin-4-one (1.3 g, 4.8
mYol ) the desired product (1.1 g, 882% was isolated. 15 'H NVR (DVSO d6):
S 10.1 (br s, 2H), 7.46-7.16 (m 5H), 6.25 (s, 21-1), 4.56 (br s, 2H), :
2.94 (t, 2H, J 8.3 Hz). M5 (ES) "'/z 263 (M+l). d)

3- Phenet hyl - 2-t hi oxant hi ne 20 The title conmpound was prepared in accordance
with the general method of ExanplBxammle2l) with the exception that for the
final neutralization 1M hydrochloric acid was utilized. Using

5, 6-di am no- 1- phenet hyl - 2-t hi oxo- 2, 3-di hydro-I Hpyrimdin Hpyr(0.55 g, 2.1
mol ) yi el.ded t ir r0dy 3% 9. 25 "H NWR (DVMSO-d6): S
7.53 (Enaniipgers a2 Xal%“eH), 4.63 (m 2H), 3.01 (m
2H), 1.88 br s, 2H). 13C NWR (DMSO-d6): S 170.56, 155.20, 150.51, 146.41,
138.54, 128.58, 128.46, 126.34, 117.49, 48.82, 32.59. '\E/EQSNES) "ilz 273
(Misl) . A s3ldDoDRIcA8RAR(2-ROEhBHEOMIEhEEthy])42 tiwmnpine G me/ 3Soners of

3- (2- Tetrahydr of uryl - net hyl genmc

3- gz t@pa@m};ﬂdm\/cﬁlﬁna HPhthwqé @alPa? gi)aﬁiiﬂqoﬁ.gnr( %qh@fm\%;%%sggar ated by
chiral C on a %h Fhe1 nmobil e
phase W&HE HRbaTE G meg}gan I é° am% T ei ﬁyilgén@(r)lee( Olig)onmgdl erleGml,) and the flow
rate 1lpihidnimie infé€ioh RoRed ®as Y@IUME was 20L. Enantl oner 1

Enantiomer 1
0 ee. 93.6%; MS (ES) /2253 (M+1).
Enantiomer 2

e.c. 97.3%; MS (ES) /2 253 (M+1).

Example 22

15

3-n-Butyl-2-thioxanthine

The title compound was prepared using the procedure described for Example 6.

20 HNMR (DMSO-d): & 13.82 (s, 1H), 12.40 (s, 1H), 8.15 (s, 1H), 4.45 (m, 2H), 1.73 (m,
2H), 1.34 (sextet, 2H, J=7.5), 0.92 (t, 3H, J=7.5).
13C NMR (DMSO-d): 8 173.31, 152.62, 149.30, 141.47, 110.84, 47.37, 28.61, 19.48,
13.72.
MS (ES) ™/z 225 (M+1).

25



10 e.e. 93.6% M5 (ES) mz 253 (Mtl). Enantioner 2 e.e. 97.3% M (E

253 (Mtl). Exanple 22 15 3-n-Butyl-2-thioxanthine The title (z:orrpm(m(?)w?sz
pr epar ed weiagswbe procedure described for Exanple 6. 20 PAWEROZ/@VBO d6): S
13.82 (s, 1H), 12.40 (s, 1H), 8.15 (s, 1H), 4.45 (m 2H), 1.73 (m 2H) '
1.34 (sextet, 2H, J=7.5), 0.92 (t, 38, J7.5). 13C NWR (DVMBO-d6): S 173. 31
152. 62, 149.30, 141.47, 110.84, 47.37, 28.61, 19.48, 13.72. M5 (ES) /z 225
(Mr1) . 25 WO 03/089430 PCT/ SE03/00617 43 Screens Methods for the
determination of MPO inhibitory activity are disclosed in co-pending patent
application WO 02/090575. The phar3meens ogi cal activity of conpounds
according to the 5 invention was tested in the follow ng screen: Assay
buffer: 20 nmM sodi um pot assi um phosphate buffer pH 6.5 containing 10 niM

tauri 0
3?3'“ Q\%St%g‘ﬁjsé%’ fgﬁ@ﬂtﬁwlﬂﬁm% %@&W%&g%@?er r I\ﬁ:foKslQMII cooépen%vldmga{)g‘ée? Eatt e buffer
PH 5. %#&Pl na(?(%%osﬁoTﬁQpﬁarﬁlac&b iéH] getivirg P compsuniinaceesting boulif er, 40 | of

human concentration was added for 10 m nut

es at room
tergperﬁ%ﬂl@nwﬂ‘laﬁte&mthed‘blldﬂﬁﬁgsc(réannal 15 concentration 100 M, or assay
buffer alone as a control, were added for 10 minutes at roomtenperature.
The reaction was stopped by adding 10 | 0.2 ng/m of catal ase (final

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

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

To 10 pl of diluted compounds in assay buffer, 40 ul of human MPO (final concentration
2.5 nM) was added for 10 minutes at room temperature. Then 50 ul of H20; (final

s concentration 100 pM), or assay buffer alone as a control, were added for 10 minutes at
room temperature. The reaction was stopped by adding 10 ul 0.2 mg/ml of catalase (final
concentration 18 pg/ml) for 5 minutes before 100 pl of TMB developing reagent was
added (2 mM TMB in 200 mM acetate buffer pH 5.4 containing 20% dimethylformamide
(DMF) and 200 pM KI). Plates were mixed and the amount of oxidised

20 3,3',5,5'-tetramethylbenzidine formed was then measured after about 5 minutes using

absorbance spectroscopy at about 650 nM. ICs values were then determined using

standard procedures.

When tested in the above screen, the compounds of Examples 1 to 22 gave ICs values of
25 less than 60 M, indicating that they are expected to show useful therapeutic activity.

Representative results are shown in the following Table:



concentration 18 g/m) for 5 mnutes before 100 | of TMB devel opi ng reagent
was added (2 MM TMB in 200 mM acetate buffer pH 5.4 containing 20%

di et hyl fwormansder (DVF) and 200 M KI). Pl ates were m xedpramgEbhecanount of
oxidised 20 3,3 ,5,5 -tetranet hyl benzi dine fornmed was then neasured after
about 5 m nutes using absorbance spgctroscopy at about 650 nM | C50 val ues
were then determ ned using standard procedures. \Wen tested in the above
screen, the conpounds of Exanples 1 to 22 gave I C50 values of 25 less than
60 M indicating that they are expected to show useful therapeutic
activity. Representative results are shown in the follow ng Table: WO
03/089430 PCT/ SE03/00617 44 Conpound I nhibition of MPO (IC50 M Exanple 6
0.87 Exanple 10 0.53 Exanple 14 0.51 FExanple 15 0. 44 Exanple—316—. 94

Examgl e 17 7.57 Exanpl e 18 0.49 Exanple 20 0.96 WO 03/089430
EP,CTG)EIOB{?ORF#? Aéorr%gﬁrms 1. Use of| a corggpitien®f MPONWCgy WM) or (1b) Y

Example 6 0.87

Example 10 0.53

Example 14 0.51

Example 15 | 0.44

Example 16 2.94

Example 17 7.57

Example 18 0.49

Example 20 0.96




NI />-Raor N\>Ra NNN XR2XR2Rs 5 (la) (Ib) wherein: one of X
and Y represents S, and the other represents O or S; Rl represents

hydr ogen WD 0Glos4460 6 al kyl ;

al kyl

unsaturated 3- to 7- menbered ring #ptionally incorporating one or two

10 RZ represents hydrogen or ClPCrsES3/eaicky! ;

sai d

group being optionally substituted by: i) a saturated or partially

het eroat ons sel ected i ndependently fromO, N and S, and optionally
incorporating a carbonyl group; said ring being optionally substituted by
one or nore substituents selected from halogen, hydroxy, C to 6 al koxy
and CClaimse al kyl; said al kyl being optionally 15 further substituted by
hydroxy or d to 6 alkoxy; or ii) O to 6 alkoxy; or iii) an aromatic ring
sel ected from phenyl, furyl or thienyl; said aromatic ring being

0Pt i onal ke s Lo SHDGH foktibldiaY (18] 0gen. O o 6 alkyl ‘or d to 6 al koxy:

R ndepéndent

phar maceutical ly acceptable salt thereof, in the manufacture of a

nmedi canment, for th
which inhibition o
d ai m 1. wher ®lQ_t
di sorder. WD 03894
or Claim?2 vvherg\n Xle

10

20

25

P&T/ 3/00647 46 3. T
esehts S and Y repres N
\3

N
X R

(1a) , (ib)

wherein:

one of X and Y represents S, and the other represents OorS;

R1 represents hydrogen or Cl1 to 6 alkyl;

R2 represents hydrogen or C1 to 6 alkyl; said alkyl group being optionally substituted by:
i) a saturated or partially unsaturated 3- to 7-membered ring optionally incorporating one
or two heteroatoms selected independently from O, N and S, and optionally incorporating a
carbonyl group; said ring being optionally substituted by one or more substituents selected
from halogen, hydroxy, C1 to 6 alkoxy and C1 to 6 alkyl; said alkyl being optionally
further substituted by hydroxy or C1 to 6 alkoxy; or

iiy Cl to 6 alkoxy; or |

iii) an aromatic ring selected from phenyl, furyl or thienyl; said aromatic ring being
optionally further substituted by halogen, C1 to 6 alkyl or C1 to 6 alkoxy;

R3 and R4 independently represent hydrogen or C1 to 6 alkyl;

or a 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.

2. The use according to Claim 1 wherein the disease or condition is a neuroinflammatory

disorder.

y represent hydrogen or d to 6 alkyl; and Ri 3 4 20 or a
trgat ment or prophyl axis of ¢ seases or conditions in
t he ,enzyme MPO is beneficiall|l 2. The use according to
di séase or condition is (nENammatory 25
ts
N
2

IacW‘*ng to daiml



4. The use according to any one of Clains 1 to 3 wherein R3 represents H 5
5. The use according to any one of Clains 1 to 4 wherein R2 represents
optional IwoomwgsBéituted C to 6 alkyl. 6. The use accordi mgTiSEORMFIDNE Of
Cainms 1 to 5 Wwerein R4 represents H 10 7. A pharmaceutical formulation
conprising a therapeutically effect “#e anount of a conpound of formula
(la) or (Ib), according to aiml, or a pharnmaceutically acceptable salt
thereof, in adm xture with a pharmaceutically acceptabl e adjuvant, dil uent
or carrier, for use in the treatnment or prophylaxis of neuroinflamuatory
di sorders. 15 8. A compound of fornula (la) or (Ib) YRS YRNNRNNA4
~>-R4 or NN X X! im 6! i GitOS aXd Yeppesand ©. S, and Y
repres”ent edl,seﬁfcl%%cehﬁlfgetéen %”}F?ifﬂ(jdﬂg’)g‘%% @ereé%%l\gﬁg al kyl; R2 ?epresents Cl to
6 al kyl substituted by a saturated or partially unsaturated 3- to 7-
menbered ring optionally incorporating one or tao heteroatons sel ected
i ndepehdeTitel e 26cdrdingmto ano il ioohvhens Ryrqpﬁé?f}ti)gsati ng a carbonyl
group; said ring being optionally WO 03/089430 PCT/ SE03/ 00617 47

5

i .
5. The use according to any one of Claims 1 to 4 wherein R represents optionally

substituted C1 to 6 alkyl.

. o4
6. The use according to any one of Claims 1 to 5 wherein R represents H.

7. A pharmaceutical formulation comprising a therapeutically effective amount of a
compound of formula (Ia) or (Ib), according to Claim 1, or a pharmaceutically acceptable
salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier,
for use in the treatment or prophylaxis of neuroinflammatory disorders.

15

8. A compound of formula (Ia) or (Ib)

y R Y
R1\N r\4 R1\N N
4
)\ I />——R4 or )\ | \>_R
N
X ITJ N X [le }:23 |
R? R

20  wherein:
X represents S, and Y represents O;
R1 represents hydrogen or C1 to 6 alkyl;
R2 represents C1 to 6 alkyl substituted by a saturated or partially unsaturated 3- to 7-

membered ring optionally incorporating one or two heteroatoms selected independently

25 from O, N and S, and optionally incorporating a carbonyl group; said ring being optionally



substituted by one. or nore substituents selected from hal ogen,
to 6 alkoxy and d to 6 al kyl; said al kyl

subst i

hydrogen or C 1 to 6 alkyl; and Ri 3 4 5 or pharmaceutically acceptable

salts
. 3-dii

hydr oxy,

bei ng optionally further

t utwo obysdagadr oxy or C to 6 al koxy; R ndependentl|y PCEsEeseNsi7

thereof. 9. A conpound of fordula (la) or (Ib) which is:

sobutyl - 8-net hyl - 6-thi oxant hi ne;

1,3- dib utyl-

t hi oxant hi ne; 10 3-isobutyl- 1, 8-dinethyl -6- thioxanthine
(2-net hyl butyl)- 6-thioxanthine; 3-isobutyl- 8-nethyl -

3-i solsubsyitute bjroox enthiesabstitaents selestas fom halogen, @WW&SX(&H%
3-isobutyl|- 8- thI th th ty] t
ox an@hfF1do 6 3 R xRt sigiona Tt R By By or Tl

2- thi

-neth?

xanthlne 3- cycl opr opyl net hyl -

8 - net hyl -

3_

1

6-

2 -

2-t hi oxant hi ne; 20 3 |sobutyl

0%Yt hi oxant hi ne; 3- (2- tetrahydrofuryl- nethyl)-

3 - (RBuhrX Yndepéhushily reprdsbitanarigehne C1 to 6 alkyl;

3-(3-(1-norpholinyl)

-propyl)-2-thioxanthine; 3-(2-furyl

2 -thi

mets hy loy pRarizicentaail noeeptabe SBlta(ﬁLemfhoxybenzyl ) - 2-t hi oxant hi ne;
fl uorobenzyl)- 2-thi oxant hi ne;

10

15

20

25
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9. A compound of formula (Ia) or (Ib) which is:

1,3-diisobutyl-8-methyl-6-thioxanthine;
1,3-dibutyl-8-methyl-6-thioxanthine;
3-isobutyl- 1,8-dimethyl-6-thioxanthine;
3-(2-methylbutyl)-6-thioxanthine;
3-isobutyl-8-methyl- 6-thioxanthine;
3-isobutyl-2-thioxanthine;
3-isobutyl-2,6-dithioxanthine;

3-isobutyl- 8- methyl-2-thioxanthine;
3-isobuty}-7-methyl-2-thioxanthine;
3-cyclohexylmethyl-2-thioxanthine;
3-(3-methoxypropyl)-2-thioxanthine;
3-cyclopropylmethyl-2-thioxanthine;
3-isobutyl-1-methyl- 2-thioxanthine;
3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;
3-(2-methoxy-ethyl)-2-thioxanthine;
3-(3-(1-morpholinyl)-propyl)-2-thioxanthine;
3-(2-furyl- methyl)- 2-thioxanthine;
3-(4-methoxybenzyl)-2-thioxanthine;
3-(4-fluorobenzyl)- 2-thioxanthine;
3-phenethyl-2-thioxanthine;
(+)-3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;
(-)-3-(2-tetrahydrofuryl- methyl)- 2-thioxanthine;

3-n-butyl-2-thioxanthine;

% oxant hi ne;
oxx_ 5

t hi

oxypropyl)

c

oxant hi ne;

3-

(4-



3 -phenethyl - 2-thioxanthine; (+)- 3 - (2- tetrahydrofuryl- nethyl)-
2-thioxanthine; (-)- 3 - (2-tetrahydrofuryl- nethyl) - 2-thioxanthine; 30
3- n- but yl wd-oslswmsza@ant hi ne; WO 03/ 089430 PCT/ SE03/ 00617 48 PQT/SL03/00617
pharmaceutically acceptable salt thereof. 10. The use of a conpound
according to Caim8 or Claim9 as 4 nedi canent. s 11. A pharnaceuti cal
conposition conprising a conpound of fornmula (la) or (Ib) according to
Claim8 or Claim9, or a pharnaceutically acceptable salt thereof, in

adm xture with a pharmaceutically acceptabl e adjuvant, diluent or carrier.
12. Aopa poassecdusicalieccopteplassalt isreadf a conpound of for mul a (la) or (Ib), as
defined in 10 Claim8 or | n Claim9, or a pharmaceutically acceptable salt,
enanti oner, di astereoner racenmat e t hereof, wherein the process-

Comp! S5 SR TP SET e gty (11D) Y R v R
wherein Rl, R, R3 and R4 are as defined in Caiml; X represents 0 or S;
angd Yig, rﬁ%@%ﬁd&ﬁuéﬁl coMloRitian %&Jxlnﬁﬂéiﬁg 8 cHEp GRIARS BithuBUTd) o2 SIbh-foMBRkeN’ S

reagent or phosphorus pentasul
to Claim 8 or Claim 9, or a phamlaceuucally acceptable salt thereof, in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.

12. A process for the preparation of a compound of formula (Ia) or (Ib), as defined in
10 Claim 8 or in Claim 9, or a pharmaceutically acceptable salt, enantiomer, diastereomer or
racemate thereof, wherein the process comprises:

(a) reaction of a compound of formula (IIa) or (IIb)

Yy R \1
R\ N R\ NC
//|\ | )—R or )\ | D—r
X7\ N X2\ '\{R3
R

(lla) (llb)

wherein Rl, R2, R3 and R4 are as defined in Claim 1; X represents O or S; and Y

represents O;

with a sulphurising compound such as Lawesson’s reagent or phosphorus pentasulphide;

20  to give a corresponding compound wherein Y represents S; or

(b) reaction of a diamine of formula (IIIa) or (11Ib)



20 to give a correspondi ng conpound wherein Y represents S; or (b) reaction
of a diamne of formula (Ill1a) or (Md) WO 03/089430 PCT/ SE03/00617 49 Y R3
Y R NH RAVONBIA894BD or NH NNH X R2 2 X R2 R3 (Ilia) (Il bpcatsensomwiR(err),
R(err), R(err), X and Y are as defined in Cdaiml, s with formc acid or
with a trialkylorthoester; and wher4® necessary converting the resultant
conpound of fornula (la) or (Ib), or another salt thereof, into a
pharmaceutically acceptable salt thereof; or converting the resultant

conmpound of fornmula (la)3or (Ib) into a further npound of fornula (1a)
or (Ib); and where Hesir 10 converting the resul fant conmpound of formula
(la) or (Ib) Rﬂ.}t\({)\] optr\'”gal i sonmer thereof. R1\N NH,
PN | or N |
X7 NT NH x7 NT NH
2 L R®
R R
(lla) (Hib)

wherein Rl, R2, R3, X and Y are as defined in Claim 1;

5 with formic acid or with a trialkylorthoester;

and where necessary converting the resultant compound of formula (Ia) or (Ib), or another salt
thereof, into a pharmaceutically acceptable salt thereof; or converting the resultant compound
of formula (Ia) or (Ib) into a further compound of formula (Ia) or (Ib); and where desired

10 converting the resultant compound of formula (Ia) or (Ib) into an optical isomer thereof.



