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MYELOPEROXI DASE | NHI BI TORS Field of the Invention The present i nviehdkol
relates to the use of thioxanthine derivatives as inhibitors of the s
enzyme maghoRessy dase (MPO . Certain novel thioxanthi nglghisdis ves are
-al so disclosed together with processes for their preparation, _ '
conpositions containing themand their use in therapy. Background of the
I nvention i O Myel operoxidase (IMJ) is a hene-containing enzyne found
predonmi nantly in pol ynorphonucl ear |eukocytes (PMNs). MPO is one nenber
of a di ver se [FHEOBANTHLELERT N1 VES MRk EIORRRoON0 A8 SEETERRsal SO i ncl udes
eosi nophi | peroxidase, thyroid peroxidase, salivary peroxidase, '

| act oper oxi dase, prostaglandin H synthase, and others. The mature enzyne
is a dines of identical halves. Each half nol ecul e contains a covalently
bound g InbadtiogXhi bi ts unusual spectral properties responsible for
the characteritstic green colour of MPO C eavage of the-disul phide

br i dgeThs presenpinvéndion vedat¢sab veesuse bf lRGanthint dgivativee ak ermbilersaffe t hat -

exhi bits spectral and Lytic.properties.indistinguishable from those
of ¢ et EnelRaphase I Gyt R AR P B PR STl ze

chlori ; 1'1315}5151&1 - ianchoReeNdongdil des - (1 i ke

t hi ocygﬁ%tﬁg)mgy%}gﬁ%g?%lﬂ%hysi ol%ngl!(}g’ ptsa%%srgr%g? es to MPO Pl\]/lf\ls%ar'e of _
parti cimltharagiynport ance for conbating infections. These cells contain MPO,
with well docunented mcrobicidal action. PMNs act non-specifically by
phagocytosis to engulf m croorganisims, incorporate theminto vacuol es,
ter WdB%ﬂ@_ﬁ_@Hﬁﬁemf@ﬁﬁHﬁ fuse 25 with granul es containi ng nyel oper oxi dase
to formphagol ysosonmes. | n phagol ysosonmes the enzymatic activity of the
ny éf ophiyelepderidase @4HO) isa heme-dopteirang cwayrod fonypprefrromenly iaci d, a potent

- bacterjgj : nd. r acid is oxidi.zing in.i | and

P eact PR SOIRRB Lo BRIV R i Sata B £ S St AL "o e
i Nt o Chbk@maRin Rsexi@Reh B lLR6 MRS cAiPPR! pEoidist AhRtiddkroxidag) ophages are-

| ar ge phagocytic cells which, like -
*salivary peroxidase, lactoperoxidase, prostaglandin H synthase, and others. The mature

enzyme is a dimer of identical halves. Each half molecule cpntains a covalently bound .
- 15 heme that exhibits unnsual spectral properties reslﬁonsible for the charécteﬁstic green
| colour of MPO. Cleavage of the disulphide bridge linking the two halves of MPOI yields '
the hemi-enzyme that exhibits si)ecu'al and catalytic pfopert_ies indisﬁngﬁishable from
those of the intact enzyme. The enzyme uses hydrogen peroxide to oxidize chioride to
hypochlorous acid. Other halides and pseudohalides (like thiocyanate) are also
20 physiological substrates fo MPOQ. |

PMNs are of particular importance for combating infections. These cqlls contain MPO, -
with well documented microbicidal action. PMNs act non-specifically by phagocytosis to
engulf microorganisms, incorporate them into. vacubles, termed phagosomes, which fise
25 with granules contair;ing myeloperoxidase to form phagolysosomes. In phagoly;osomcs
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
chiorinates aromatic amino acids. Macrophages are large phagocytic cells which, Tike

30 PMNs, are capable of phagocytosing microorganisms. Macrophages can gencrate
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30 PMNs, are capabl e of phagocytosing m croorgani sns. Macrophages can
generate 1 5 SEP 2006 WO 03/089430 PCT/ SE03/00617 2 hydrogen per(':!xbiglﬁj 2006
and upon activation al so produce mnyel oper oxi dase. MPO and hydrogen '™
peroxi de can al so be released to the outside of the cells where the
reaction WeHAf8ri de can induce damage to adj acent tirgSisgos/melzi nkage
of nyel operoxi dase activity to di sease has been . inplicated in

neurol ogi cal diseases with a neurdinflammtory response incl uding
multiple sclerosis, Al zheiner's disease, Parkinson's disease and stroke
as well as other inflamuatory di seases or- conditions |ike asthma, :
chroni [ Y I dise | d i cl erosis,
B e e s A e L
ar t hr i dekdiidelddf gls6 B feliasddas i) GsideadhesieDgRBdre thelreackion a8 eklodideed wi t h hi gh
MPO | evel s. WD 01/ 85146 di scl oses various conpounds that are MPO '
i nhi biqap invemdamage toa dacef\lissieef ul  in the treatment of chronic
obstructive pulnmonary disease (COPD). 3-n Propyl-2--thioxanthine is

di scl osed in Drug Devel opnent Research, 1999, 47, 45-53. 3-lsobutyl-6 is
t hi px arihkigs @f neldprcti@ne detivity do dick8EasBeéh implifhed inkBBBlogiallhi oxant hine is
comercially available. The present invention relates to a group of

t hi oxahitchsen avitiarmevepinilammatiyy respensp inchiding npultiple sglerasis, Alefeimerisr operti es as

i nhi bi t.or t he,enzyne, ) . 20 L o~ [ SC I he invention
Accor aﬁhér)\eaéef glﬁ%‘ ﬁ%O%psréég%ﬁ% anllgﬁ\%lr{\ el f’tsFi’ghreremll;’F §pr g’ﬁ’ gllg%fg%shoté use of a
conpowpddibnd like akth@a,(chfgnic eWstridtiy pRmbnadR-didhds, dystid Budddis,or N( X N N X N Ns

atherosclerosis, jnﬂémmat_dry bowel disease, renal glomerular damage and rhéumatqid ‘ j

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

W.O 01/85146 discloses various compounds that are MPO inhibitors and are thereby useful
in the treatment of chronic obstructive pulmonary disease (COPD). 3-n-Propyk2-
thioxanthine is disclosed in Drug Development Research, 1999, 47, 45-53. 3-Isobutyl-6-
15 thioxanthine is disclosed in J. Chem. Soe., 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.

0 S | D
Disclosure of the invention :

According to the present invention, there is .provided the use of 2 compound of formula (Ja)

“or (Ib)
N }%‘"’ Y
RL\N N RL\N N
)\ | N/>~R4 or - )\ | DRt
N N N
X, X0, ks
R R

. (a) (o)



R2 R2 R25 ((a) (Ili) 1 5" SEP 2006 WO 03/089430 PCT/-SE03/00617 3
wherein: one of X and Y represents S, and the other represents 0 of5SEP 7006
Rl represents hydrogen or Cl to 6 alkyl; s RZ represents hydrogen . or
to 6 al kykﬁo&%isﬂ @I kyl group being optionally substituted by: i) a

sat urated or par?| ally unsaturated 3- to 7-nenbered ri nBCHpRIBOMWAT | v

I ncorporating one or two heteroatons sel ected i ndependently fromO, N
and S, and optionally incorporati a carbonyl group; said ring being
optionally substituted by one or nore substituents selected from

hal ogen, hydroxy, O to 6 alkoxy and C to 6 alkyl; said al kyl being
optionally 10 further substituted by hydroxy or d to 6 al koxy; or ii)
C to 6 al koxy; or iii) an aromatic ring selected from phenyl, furyl or
t hi enywhersizii d aromatic ring being optionally further substituted by

hal ogen, t al kyl or tq 6 al koxy; and R4 independently
repres@ﬁ@%&gggr G tséga{‘@'lhﬁ O%ekippr,esﬁ’g%ro’% phar maceuti cal'ly acceptabl e
salt tﬂ%@ﬁ@i&ntsh?dﬁo@&lm%wmf of a nedicanment, for the treatnment or
prophylaxis of diseases or conditions in-which inhibition of the enzyne
MPG iR dgpmeents divétogemoreC lclorfrdiaiosidaikyl gronn being petionally gubsitutply: exi st i n
enantiomeric fqrnms. Therefore,. .al I7¥F0Hh§ngnl | oners,, di astejeoners,

|

r acens e SAHESH% PoRHAY warebd 3t TFA FOROPHRIALY SCDRBIE BE ¢ he
| NVentd-@Ro hdtbroMbink s RNRESEARLEH 1AW, _Mrs,a@amoﬁmm@@rm@ and (1b)

represents hydrogen, the two alternative representations (Is) and (Ib)
ar e t sgrhordgraps sidwminpbeingeptivasiy sebyiipserhi, onslor mopnsubgtithentsagledfa®r s and

L ur g, o d BULATRG SRS Ll ARE ) B LA aRGPRRlorblify T esent

10 further substitnted by hydroxy or C1 to 6 alkoxy; or

i) Cl to 6 alkoxy; or .
iii) an aromatic ring selected from phenyl, fufyl or thieﬁyl; said aromatic ring being -
. opﬁonallj further substituted by halogen, C1 to 6 alkyl or C1 to 6 alkoxy;
Rs and R4 independently represent hydrogen or C1 to 6 alkyl;
15 ora pharﬁmceutically acceptable salt thereof, in the manufacture of a2 medicament, for the
treatment or prophylaxis of diseases or conditions in which inhibition of the enzyme MPO

is beneficial.

The compounds of formula (1a) or (Ib) may exist in epantiomeric forms. Therefore, all
_i_)zo enantiomers, diastereomers, racemates and mixtures thereof are included within the scope of

the irivention.

1t will be appreciated that when 1{3 in formmlae (Ia) and (Ib) represents hydrogen, the two
alternative representations (Ia) and (Ib) are tautomeric forms of the same compound. All -
25 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 (Ja)
or (Ib), or a pharmaceutically acceptable sait thereof, in the manufacture of a medicament,

30 for the freatment or prophylaxis of neuroinflammatory disorders,



A nore particul ar aspect of the invention provides the use of a conpound - .
of formula (Is) or (Ib), or a pharmaceutically acceptable salt th r£§£ |
in the manufacture of a nedicanment, 30 for the treatnment or prophyla F2006
of neuroinflamuatory disorders. 1 5 SEP 2006 WD 03/089430 PCT/ SEO3/00617 - -
4 " Accor diviye¥ghe i nvention, there is also provided'apﬁggﬁgﬂ&ﬁﬁ

treating, or reducing the risk of, diseases or conditions I n which

i nhibition of the enzyme MPO is begeficial which conprises administering

to a person suffering fromor at risk of, said disease or condition, s a
therapeutically effective anmount of a conpound of forrmula (la) or (lb),

or a pharmaceutically acceptable salt thereof. Mre particularly, there

is also provided a nethod of treating, or reducing the risk of,

neur oi : | s : WalaX : b of, said
diseaé@a%ﬁﬂ%$$?%Mggﬁﬁﬁéﬁgﬁémﬁﬁg éﬁﬁﬁgﬁgﬁ%%%ﬁgg%%g%%9ﬁ§ggﬁgﬁﬁ%%étering to

t he pesfSdiseases bhesndftiont Inoshitly inftithatof #e earymeWPOfis BerediciaDuttich of f or nul a

(la) or (Ib), or a pharmaceutically acceptable salt thereof, In another
aspect CONPpEsSS FIRAESEINELP 8 Praes sHlepRR TR s at kg, spigrdigsrsear 6°PdBpr i sing a

I's the ks I ' f gmﬁ rmula (Is) or
(1 b% , %@Q%%Bﬁ@k’%%‘g%{eﬁg}éw&%@% %%‘glog?osrg]l t B{rjg% ?lt?n- adm xture with a
phar megtatbdcaichlly aearitiabiligheredt] uvant, diluent or carrier, for use in the
treatment or prophylaxis of diseases or conditions in which inhibition
of the enzyne MPO is beneficial. 20 In another nore particul ar aspect the
i nventien Brovige BRG A | Qoo APHSENY |
therapledgt i“cal | %%ﬁ%?i}}\% amﬁta%m%ﬂ:f%%%‘hg}gf cf ormul a (f1n.s) or (1b),
or a pleardefizematarpisyrdes deppabdresusialitg frére veafriskiof) saidwlisesssoe W th a STy
phar maceyt.i cal.l y, accept.aQl e adjuyant, diluent or carrier, for use int:
P i R SFHT G TRHOdsres SRR B Pergtieretca”] o' one
'(egtﬁ?dﬁ%ﬁ“ adnfb@hteofaToRp oM Yorki® (15 @r ), 3r £ PnPRNREtO Iy hedeptdbie (1.s) or

erein - _ _

salt thereof. - ' , o

In another aspeét 'ﬂ:é invention provides a pharmaceutical formulation comprising a
15 therapeutically effective amount of a compound of formula (Ia) or-l(Ib), oT &
- pharmaceutically acceptable salt thereof, in admixture with 2 pharmaceutically acheptable
adjuvant, diluent or can'icr? for use in the treatment or prophyla;ds of diseases or condiﬁbns

in which inhibition of the enzyme MPO is beneficial.

20 In another more particular aspect the hwentioq provides a pharmaceutical formulation ' 1:)
comprising a therapeutically effective amount of a compound of formula (Ia) or (Ib), or 2
phammaceutically acceptable salt thereof, in admixture with a pharmaceutically accepté.ble
adjuvant, diluent or carrier, for vse m the treatment or prophylaxis of neurcinflammatory
disorders, - |

25 _

In one embodiment, there is provided thé use of a compound of formula (Ia) or (Ib) wherein
at least one of X and Y represents S, and the other represents O or.S; R] represents
hydrogen or C1 to 6 allcyl; R2 represents hydrogen or C1 to 6 alkyl; said alkyl group being
optionally substituted by C3 to 7 cycloa]lcyi, Cl to 4 alkoxy, or an aromatic ring selec;ced

30 from phenyl, firyl bf thiehyl; said aromatic ring being optionally further substituted by



at least one of X and Y represents S, and the other represents 0 or S; Rl
represents hydrogen or Cl to 6 alkyl; R2 represents hydrogen or CJ:| T OFB 2005
al kyl ; said alkyl group being opti onaIIy substituted by C3 to 7

cycl oal Ky %4904 al koxy, or an aromatic ring selected 30 from phenyl,
furyl or t Ieny said aromatic ring being optionally f8CTRE/08MDSt I t ut ed
by 1 5 SEP 2006 WD 03/089430 PCT/ SE03/00617 5 halogen, O to 4 alkyl or
C to 4 al koxy; R3 and R4 i ndependently represent hydrogen or Cl to 6

al kyl; or a pharmaceutically acceptable salt, enantionmer or racemate
thereof in the manufacture of a nedi canent, for the treatnment or
pr0phyﬁa 8 Ciftodi 5E61 & 4 £068) B QRS B fndepbidet reftieibint hyafbged ot he enzyne
MPO i s ?égbﬁef| ci alaﬂéﬁéi I n anot hg%‘ enbodi nentewﬁt heryle 'S ro}efbged t he use of
a conpoliecd adfylfaramkhmnagceuticaliy ac(cameble ssttesnaitiorear of menatg thereof, indbeind Y

represent resents 0 or S; res&nts .hydrogen or

th
! o Bhbieire S mpd el Arh FRBGR AT BB IS0t pisseies PLCRR Ly or oup

bel Ny WRALH Adtdok of RS RE ¥ bedekici@l, sat urated or partially unsaturated
3- to 7 1o nenbered ring optionally Incorporating one or two heteroatons

sel®cted i ndependently fromO, N and S and opt| onal ly incorporating a
car bonyl oup;, said rin beln tio ne or nore
subst%&@%ﬁ? E“@P%m g‘ﬁP:FPXF DSg ci‘rc i%‘:ﬁmglt iﬂdk?ﬁ{? and C to 6
al kyl ,wﬁe@elﬁiataéalsydmehﬂw&dom aités afnalfﬁafbeierssph@émﬁ oted; RY hydroxy or C
"to 4 al kox i) alkox iii) an aromatic ring selected

]1: r omh pRERSFAts hV@FF??ﬂ Qi’rCll‘B ﬁt?ﬂhérgllfep@%il@ haqir@mqr&lrtp Rlydissig 3%% i onal I'y ’
R3
R A RS0, Sk i S 2 010 T a1

phay W&ﬁﬁhﬁdﬁ&ﬁgﬁpﬁﬁmpﬁ@a@r&@b ond frawe Gbterdafdnisheletdintigridundy of a
nmedi capent, _for the treatnent or prophyl aX| s of _di seases qr conditions

in whi R Palizpd S 81 wtionaly meempratingpearbpRy! gEwes s2id Hng being ophenaliibodi nent |
h I b
e TS e ok BB iR ) O (1

and C1 to 6 alkyl; said alkyl being optionally firther substitutéd by hydroxy or CI to 4

~ alkoxy; orii) 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; ® and R independently represent hydrogen or Cl to 6 alkyl; ora
pharmaceuticaily acceptable sait thereof, in the manufactﬁre ofa medicament, for the
treatment or prophylaxis of diseases or conditions in which inhibition of the enzyme MPO

is beneficial.

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

wherein X represents S and Y represents O.

In another embodiment, R3 in formula (I2) or (Ib) represents hydrogen.
25 - . _
In another embodiment, R2 in formula (Ia) or (Ib) represents optionally substituted C1 to 6

allyl,

In another embodiment, R2 in formula (Ia) or (Ib) represents C1 to 6 alkyl substituted by a

30 saturated or partially unsaturated 3- to 7-membered 1ing optionally incorporating one or



I n anot her enbodinent, R3 in fornula (la) or (Ib) represents hydrogen.

25 I n anot her enbodinment, R2 in forrmula (la) or (Ib) represents 1 5SEP 2008
optionally substituted . to 6 alkyl. In another enbodinent, R2 in

formul a (I‘g% or %Ib) represents C to 6 alkyl substituted by a so

sat ur at ed :ﬁ%? 3f'ally unsaturated 3- to 7-nenbered rindQIEEIHWELT Y

i ncorporating one or 1 5 SEP 2006 V\D 03/ 089430 PCT/ SE03/00617 6 two

het er oat ons sel ected i ndependent|y®from 0, N and S, and optionally

i ncorporating a .carbonyl group; said ring being optionally substituted

by one or nore substituents selected from hal ogen, hydroxy, Cl to 6

cubst | PTE bl Bidipobiieft 0, LR, AR AR e E B R 2 i

~ for nul earbdny) grenp,(shﬁ)rm@ebpingsapﬁmrﬁumbbwmdejy oft byneresubstituetis setedtédy | ene
substi tuted by cycl opropyl, cycl ohex t et rahydr of uranyl or norpholinyl.

' anofrw@rha B0 By ey, CIF e A P I G o lorant s18y) et oBbents. G Lo 6
| kyl I th nmbodi t, R i f
oia) () s %ﬁ?gd@r%d%%w%‘%ﬁ% A e o obs it ea by

met Boxy or et hoxy. is VWWen X represents S and Y represents 0, a further
enbodi nent _conpri ses conpounds of fornula (I'b). wherein R

PARSRRUAL AR S My i Sl A G SRR KRR R M

e e R M G L e A

further enbodi ment conpri ses conpounds of formula (la) or (lb) wherein

e PO oo DS Rs plSREE T s R RRSET S 2

10 Clto6 alkoxy )

In another enibodiment, R2 in formula (I2) or (Ib) represents ethylene or trimethylene
substituted by methoxy or ethoxy. R

15 When X represents S and Y represen’cs O, a further embodJment comprises compounds of
formula (Ia) or (Ib) wherein R represents hydrogen

When X represents S and Y represents 0, ayet further embed1ment comprises eompounds
of formula (Ja) or (Ib) wherein R represents hydrogen.

' When X represents O and Y represents S, a further embodiment comprises compounds of
formula (Ig) or (0b) wherein Rl represents C1 o 6 alkyl. '

_ "When X represents O and Y represents S, a yet further embodiment compnses eompounds
25 of formula (Ia) or (Ib) wherein R represents C1 1o 6 alkyl.

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

wherein X represents S and Y represents O; R2 represents optionally substituted C1 to 6
1

alkyl; and R* R and R each represent hydrogen.
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25 of formula (Is) or (Ib) wherein R4 represents G to 6 alkyl. In one

enbodi ment, the invention relates to the use of conpounds of formfl RSEP 2006

or (Ib) wherein X represents S and Y represents 0; R2 represents

opti onaII%&%gg i§§EUt ed d to 6 alkyl; and R R3 and R4 each represent
hydr ogen P 2006 WO 03/-089430 PCT/ SE03/ 00617 7PCI/pEOSME517 -
enbodi ment, the invention relates o the use of conpounds of formula (la)
or (Ib) wherein X represents S and Y represents 0; R2 represents C] to 6
al kyl substituted by a saturated or partially unsaturated 3- to
7-menbered ring optionally incorporating one or -two heteroatons sel ected

| ndepenQge EhYodinei fle idVeAita raate@fb%é)@gelo%aﬂaﬁdﬁnupsmﬁeﬂ@m)rw () s carbonyl

group;  said ring being optional I% sylbstituted one or nore substituents

sel ectekprein Xowpissantsgbend Yly@rem;s R representd &bioys alked sehstitupddyal kyl ; said

:Inléqulstéel n opt| ghl aF”é‘ﬁ? % %&i‘sﬁ tut ed ga/qna{ydr Oxéﬁ%m to 6t ﬁgkoxy,
. nventﬂvfarﬁefef‘da%ﬁ%efe&ea Hﬁeﬁemﬂy FSATOONDAS soindfoeﬁawe irfchRbral g OI £1b) |

~wherein X represents S and Y represents 0; R2 represents O 6 al kyl
subst i ¢atioey doyupChaid riog Being kpiopallyosubistiRtted Reozaerm nRte sbstifuentyrelesiont

hydr ogen. ,’A specific t. of t elnve onc rrns the use of the -
fo||03§%h%}eeﬁoeﬁ%eyoﬁ??«bgﬁﬁpw$§ (tPé)a tﬁ’?kﬁﬁ cing ontiowllyyut yI - 8- met hy!
6-t hi omﬁﬁerlautfstamtedlby%ydtdeytoyt%d@mw Bnd R? aid Rf @gn replsdzgobut yl - |,
8-di net hyl - 6-t hi oxanthi ne;  3-(2-net hyI butyl) 6-thi oxant hine; )20 .

3- i sobydmpges- et hyl - 6- t bi oxant hi ne;  3-i sobutyl - 2-t hi oxant hi ne;
3)sobutyl 2,6-dit h| oxant hi ne; '

10 In one embodiment, the invention relates to the use of compounds of formula (Ia) or (Ib)
wherem X represents S and Y represents O R represents C1 to 6 alkyl subsnmted by Cl

to 6 alkoxy; and R R and R each represent hydrogen

A specific aspect of the invention concerns the use of the following co:ﬁpounds of formula

15 (a)or @) -
1,3-diisobutyl-8-methyl-6-thioxanthine;"
1,3-dibutyl-8- methyl-6-thioxanthine;
 3-isobutyl-1,8-dimethy}-6- thioxanthine;
3-(2-methylbutyl)- 6-thioxanthine;

;)20 3-isobutyl- 8-methyl-6-thioxanthine;

" 3-isobutyl-2-thioxanthine;
3-isobuty}2,6-dithioxanthine;
3-isobutyl-8-methyl-2-thioxanthine;
3-isobuty1:7-methyl-?_-thioxanthine;

25 3-cyclohexylmethyl-2-thioxanthine; |
3-(3-methoxypropyl}-2-thioxanthine;
3-cyclopropylmethyl-2-thioxanthine;
3-isobutyl-1-methyl- 2~thioxanﬂﬁne§
3-(2-tetrahydrofuryl- methyl)-2-thioxanthine;

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

- dige



3-isobutyl - 8-net hyl - 2-t hi oxant hi ne;  3-i sobutyl - 7- et hyl - 2- t hi oxant hi ne;
25 3-cycl ohexyl net hyl 2-t hi oxant hi ne; 3-(3-nethoxypropy|)-2-thioxapg@qumﬁ
3-cycl opropyhnt hyl -2-th ioxanthine; 3-isobutyl- I

-met hyl - 2-t hi oxant hi ne; = 3-(2-t-etrahydrofuryl -nethyl)-2-thi oxant hi ne; 30
3- (2- met h&¥BBBBHFE ) - 2- t hi oxant hi ne; " 15SEP2006 WO 03/ 089¢80r03/00617

PCT/ SE03/ 00617 8 3-(3-(1-norpholinyl)-propyl)-2-thi oxant hi ne; o
3-(2-furyl nethyl)-2-thioxanthine;8 3-(4-tnet hoxybenzyl)-2-thi oxant hi ne;
3-(4-fluorobenzyl)-2-thioxanthine; s 3-phenethyl-2-thi oxant hi ne;
(+)-3-(2-tetrahydrofiuyl -nethyl)-2-thi oxant hi ne; '

b GO SRR TR | O N i nes 10
3- i sobuRyhrybnietiyDxRiEd{an®ine; 2- t hi oxant hine; -and pharmaceutically

acceptabl e ‘'salts thereof. Unless otherwi se indicated, the term"d to 6
al kyl '3~@enethexabenzyl)1letbiixanthiosiot es a straight or is branched chain al kyl

group ,having.fro to 6.carbon atoms. Exanples of such groups include
met hyl3faé¢1}?§qﬁb?nzj‘fﬂb%'g5%af‘mf¥ebutyI, i so-butyl, tent butyl, pentyl and

hexy! .3-glegeth@otihidebnthmed al kyl" is to be interpreted anal ogously. 20
Unl ess otherwi se indicated, the term"C3 to 7 cycloalkyl"” referred to
her ei fiHHE6btasghydrofinyl-methyl)-2-thioxanthine; -

(-)-3-(2-tetrahydrofuryl-methyl)-2-thioxanthine;

3-n-butyl-2-thioxanthine;

3-n-propyl-2-thioxanthine; . ‘ )
10 3-isobutyl-6-thioxanthine; - o

2-thioxanthine; |

and phaxmaceuticélly acceptable salts thereof.

Unless otherwise indicated, the term "C1 06 alkyl" referred to herein denotes a straight or
15 branched chain alky] 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.
20  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 aﬂcoxy" referred to herein denotes a straight
25 or branched chain atkoxy 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



cyclic al kyl group having from3 to 7 carbon atonms. Exanples of such
groups include cyclopropyl, cyclopentyl and cyclohexyl. Unless othersmpsgys
indicated, the term"C to 6 al koxy" referred to herein denotes a

st rai ght “ég3@gmgranched chai n al koxy group having froml to 6 carbon
atoms. Ex3mpl such groups include nethoxy, ethoxyPCHSESSOSOKY,

2- propoxy and tent butoxy. The term"Cd to 4 allcoxy" is to be

i nterpreted anal ogously. 30 1 5 SEP 2006 WD 03/ 089430 PCT/ SE03/ 00617 9
Unl ess otherw se indicated, the term "halogen” referred to herein denotes
fluoro, chloro, brono and iodo. Examples of a saturated or partially
unsat yhidse diherwidelndic "&i¢h "H e:pr}r:fea@@!olaéw& BEAGRE ﬂ%@tdmﬁo one or two
het er oat ons selectea i A ependen y fromO, Nand S, and optlonally

i ncor feoomad andigodo. car bonyl  gr oup |nclude cycl opropyl, cycl opentyl,

cycl ohexyl , cyclopentanone, t et rahydrof uran pyrrolidine, piperidine,

nor phol i ne, piperazine pyrrolidinone and pi peridi none. Particul ar

exanphﬁélg &4 G500 OH28\7. meriber A RbRARNY |
(tetra *o%uryﬂ)ﬁﬁﬁnd&m)rp gl | nyErét %g ée?rr%l%r%lﬁn\ércorrpo&gds gf formula (1a)
or s(| b:)ccgmeaungmd: or thndieefatomsseleued Etdcpead@ﬂmfrouf Of Rend B,rﬂndnt [ on pr OVI des
the foll owing novel conpounds of f rrrul a £ t} ﬁ?{ RN-I N
| >- R4 9gHomRlly Ineorporagng a geronyl gropp i eez%sprm \eyclgpentyl, cyelobexy,

cyclopentanone, tetrahydrofuran; pyrrolidine, piperidine, morpholine, piperazine, -

_ pyrrolidinone and piperidinone. Particular examples include cyclopropyl, cyclohexyl,

] ) tetrahydrofuranyl (tatrahy&roﬁlryl) and morpholinyl.
10 _ . | o
Certain compounds of formula (Ia) or (Ib) are novel. Therefore a firther aspect of the

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

Yy R
R 4
N N,
N | N/>_R' T
x> N -
R
(la) (tb)

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

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

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

T



wherein: X represents S, and Y represents 0; Rl represents hydrogen or

G to 6 alkyl; Rz represents G to 6 alkyl substituted by a saturafggdrengs
partially unsaturated 3- to 7 20 nenbered ring optionally incorporating
one or t ?ﬁg@é atons sel ected independently fromO, N and S, and

opt.i onal \IN&V 4 %ﬁ)r ating a carbonyl group; said ring beircg/saprdoanal |y
substituted by one or nore substi'tijents sel ected from hal ogen, hydroxy,

Cl to 6 aikoxy and Cd to 6 alkyl; Baid al kyl being optionally further
substituted by hydroxy or d to 6 alkoxy; 25 R3 and R4 independently
represent hydrogen or C to 6 alkyl; 1 5:SEP 2006 WD 03/089430

PCT/ SEQ3 pRR&hdenkballydReepibe dREBlLHLERl | v accept able salts thereof. A

further aspect of the invention provides the faollow ng novel conpounds of
formula (la) or (Ib): s 1 ,3-d isobutyl-8-nethyl-6-thioxanthine;

1, 3-di put yl - 8- net hyl - 6-t hi oxant hi pe; ~ 3:-i sobytyl -

1 o GiAthor e of e IeRi R rovidey hs TloNinErtS vmao s efameils ()

3-i 50%“'(])6?:‘ 8- met hyl - 6-t hi oxant hi ne; 1Q 3-isobutyl -2-thi oxant hi ne;
3-isobutyl-2, 6-dithi oxant hi ne; 3-isobutyl -8-nethyl -2-thi oxant hi ne;

3- issobld-giisoButybd-methy2 6tthiopardliindyi ne;  3- cycl ohexyl net hyl - 2- t hi oxant hi ne;

ey TR R A eh R S
3-isobutyl-1,8-dimethyl-6-thioxanthine;
3-(meefhylbuwl)-ti—thioxanthine; _
3-jsobutyl-8-methyl-6-thioxanthine; . | S o | : ' j
10 3-isobutyl-2-thioxanthine; ' '
'3-isobuty1-2,6-dithi'oxanthine;
. 3-isobutyl-8-methyl-2-thioxanthine;
3-isobutyl-7- methyl-2-thioxanthine;
3-cyclohexylmethyl-2-thioxanthine;
15 3-(3—meﬂ10xypropyl)—2-fnioxanthine;'
| 3-cyclopropylmethyl-2-thioxanthine;
3-isobutyi- 1-methyl-2-thioxanthine; -
3-(2-tetrahydrofiry}l- methyl)-2-thioxanthine;
3-(2-methoxy-ethyl)-2-thioxanthine; ‘ _
20 - 3-(3-(1-morpholinyl)-propyl)- 2-thioxanthine; | B k)
' 3-(2-furyl-methyl)-2-thioxanthine;
3-(4-methoxybenzyl)-2-thioxanthine;
3-(4-fluorobenzyl)-2-thioxanthine;
- 3-phenethyl-2-thioxanthine; »
25 (+)-3—(2-tetrahydrofuryl—methy1)¥2—thioxan‘£hine;
(-)-3-(2-tetrahydrofury]- methyl)-2-thioxanthine;
3-_n—buty1—2-thioxanthine;
and pharmaceutically acceptable salts thereof.



e

" " 3-isobutyl- |-nethyl-2-tbioxanthine;

© 3-(2-tetrahydrofuryl -nmethyl)-2-thi oxant hi ne; _ SEP 2006
3-(2-net hoxy-et hyl )-2-thi oxanthine; 2.0 3-(3-(I- norpholinyl)-propJI%-Eﬁz

i oxant hi n Z)§2 furyl - met hyl) - 2-t hi oxant hi ne; '

3- (4- nethgyﬁﬁiﬁ A ) - 2-t bi oxant hi ne;  3- (4-f 1 uor obenzyl ) p@rkkisouant hi ne;

3- phenet hyl - 2-t hi oxant hi ne; zs :

(+) - 3-(2-tetrahydrofuryl - met hyl ) - 21t bi oxant hi ne;
(-)-3-(2-tetrahydrofuryl-nethyl)-2-t ioxanthine; '
3-n-butyl-2-thioxanthine; and pharmaceutically acceptable salts thereof.

1o, 559 8085 L 0FUCRRAIRL AL SEDS AL b T EBLTRRSRDY L0

medi casemtedicdmedr ding to the |nvent|on we further provide a process for
the preparation of the novel 5 conpounds of formula (la) or (1b), or a
pharmaceutical |y acceptable salt, enantiomer, diastereomer or racemate

(11 by Ape gt SRRy ek G A pe e Tl BB AL BB ) 7D

5  compounds of formula (Ia) or (Ib), or a pharmaceutically acceptable salt, enantiomer,

diastereomer or racemate thereof which comprises:

() reaction of a compound of formula (T1a) or (Ib)

3

) -- Y R S . Y
.,
)\ ,>——R or )\ \>——R
. X [;] .
<k R
(la) o (liby

10

wherein Rl, RZ, R3 and R4 are as defined in formula (Ia) or (b), X represents O or 8 and
Y represents O; '
with a sulphurising compound such as Lawesson’s reagent or phosphorus pentasulphide;

) 5  to give a corresponding compound wherein Y represents S; or

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

Y
R N H - R!
N l N . N ’ NH,
)\N NH )\ NH
X Ly 2 X Pf: ;‘:{3
R R

” © (lifa) o (11ib)

~FEr



wherein R, R2, R3 and R4 are as defined in formula (la) or (Ib), X .
represents 0 or S and Y represents 0; with a sul phurising conmpound §ggp ‘
as Lawesson's reagent or phosphorus pentasul phide; s to give a 1 2006
correspondi ng conpound wherein Y represents S; or (b) reaction of a ;
~ dianine of*q F“ﬁ?i‘gg (M) or (M) y 13 y RAN NH RAI't, NI 2CRsEosmosiX N NH2 X

"NH R2.RZ R3 20 (lIsla) (lilb) 1 5 SEP 2006 WD 03/089430 PCT/ SE03/ 00619
12  wherein Rl, R2, R3, X and Y arl® as defined in fornula (1a) or (1b);
with formc acid or with a trialkylorthoester; 5 and where necessary
converting the resultant conmpound of fornmula (la) or (lb), or another
salt thereof, into a pharmaceutically acceptable salt thereof; or
converting the resultant conpound of formula (La) or (Ib) into a further
conmpound of formula (la) or (Ib); and where desired converting the
resul tant coppoeung of formula é*a or (Ib) into an optical isomer thereof

£

to | n WesrieBs KaR', 3 anb¥pmasdeonedsin formule ((@oafblor (11b) and a sul furising
agent :such as __Lawesson'.s, reagent, or phosphorus pentasul fide are

di ssolWA °8?l°§lﬁ‘§5’é%‘§&rﬁ“ﬂh§° |‘;{3‘Jbl e dry organic solvent such as
~benzene, toluene, xylene, tetrahydrofuran, dichloronethane or "dioxane

and then heated to between 30 C and the reflux tenperature of the solvent
unt i | and shereaeteksary dopvertingheesitaptyepinperini pf foomuly Eeyees &) onenotlsr & hour s.

T 1 SRSk T A ol B 10 60 B0 L RLE S ol BTNE, LA0! U e

sol i ds. ce essure an e crude
pr oduGif Sirsuia\z) b @S ikdy a Gethe B LA fRaRTRY orqIb)ind where desired
converting the resultant compound of formula (I2) or (Ib) into an optical isomer thereof. B j

10 ‘ .
In process (a), a compound of formula (Tla) or (IIb) and a sﬁl:ﬁ.lrising agent suchas - |
Lawesson’s reagent, or phosphorus pentasulfide are dissolved of susﬁended in a suitable
dry organic solvent such as benzene, toluens, xylene, tetrahydrofuran, dichloromethane or
dioxane and then heated to between 30 °C and the reflux. temperature of the solvent until

15 reaction is comnplete, typically for between one fo 30 hours; The reaction mixmure is then
cooled and filtered to remove insoluble solids. The solvent is removed under reduced
pressure and the crude product is purified by column bhromatography or by
recrystallisation. ' : '

20 Inprocess (b), 2 diamine of formula (Illa) or (UIb) is treated at a suitable temperature with an ’ )
excess of an appropriate ortho ester such as triethylorthoformate, tiethylorthoacetate,
triethylorthopropionate, triethylorthobutanoate, tripropylorthoformate, ﬁibutylorthofonnate
and triisopropylorthoformate, optionally in the presence of a suitable solvent such as an

.alcohol, until reaction is complete. The temperature is typigally up to the reflux _

25 temperature of the reaction mixture, and reaction times are generally from 30 minutes to

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

optional solvent.

Alternatively in process (b), a diamine of formuia (I1la) or (ITb) i treated with98% formic

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



recrystallisation. 20 In process (b), a diamne of fornula (M) or (11Th)
Is treated at a suitable tenperature with an excess of an approprwaﬁtﬁE
ortho ester such as triethylorthofornate, triethylorthoacetate, P 2006
trlethylo‘%ﬂgﬁrqﬁﬁonate triethyl orthobutanoate, tripropyl orthofornate,
tributylor and triisopropylorthofornmate, optPongkdspedin t he
presence of -a suitable solvent such as an alcohol, until reaction is
conpl ete. The tenperature is typicdl |y up to the reflux 25 t emper at ure of
the reaction mxture, and reaction times are generally from30 mnutes to
overnight. In one enbodlnent the orthoester is triethylorthoformate with

th ti.vel di v
et el RSBmO H2bRl e B S IEL Yl BEECSRA Ry, 2, 9L e
sui t aljetrdes O13EH atmm Nﬂér\d@ﬁﬂva@ obihe fbmdi € 50E hRitthes vith Suiteblé Sdue6is

tenperature of 1 5 SEP 2006 WO 03/089430 -PCT/ SE03/ 00617 13 the reaction
m xt urbase, fcn@xmpimﬂl 1086 aaweousrrodichnf grdraxideusotution, éhependldrdhef tine,

t | b t 5 h Af t. L of .the, f d,
Y Dot oottt A B Panes 0 tadis S ok TR PRE0, aqueous
sodi Ufﬁﬂ%@iﬁﬁ&ﬁmﬁé)fdﬂek@ﬁple tihesbomt ﬁiﬂlﬁmeegeomﬁamméinﬁather nmula (1). The

treatnent with base is carried out for a suitable tinme at a s suitable

t enperbgtwace ambignt temparpine, and dhe raffoutemperaiviaefitessreaddion migres at a :

tenperature between anbient tenperature and the reflux tenperature of

the reaction mxture. OQher nmethods for the conversion of a dianm ne of

f or mul Gihdriviethadls fur Bheonvendion & LMY fifoahula (TR 6 (ALY ink) 2 @npblatafar e

de‘ cribed in the literature and will be readily known to the person i o
| efarmqlﬁ @a@r dhxaregpscriped indhe literatpanandorill beepdiydaows liBeR@SIof f or nul a-

(I&) Fql ddythe formof salts, in particular acid addition salts.

Suitable sa s I ncl ude t hose forrred with both organic and inorganic

acids. Such acid addition salts will nornally be pharnaceutically

acceptable. 1s althouqh salts of - non-pharmaceutical |y acceptabl e acids

may bl RSPresent prvegtion ingiues gerappnndy plgRrmuly d2)i () inthe fom Flis® compound i n

q uest 'p‘aﬂ:rcullpéb?d acﬁft%ﬁ%ﬁlfsegmﬁaﬁi elsdird ﬁelhﬁgﬁogmﬁ%dfﬁm OTganic and
| - inorganic acids. Such aczd 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 compound in question. Thus, preferred salts inciude those formed
from hydrochloric, hydrobromic, sulphuric, phbsphbﬁc, citric, tartaric, lactic, pyruvic,

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

_ ',.4_:);0. Salts of corpounds of formula (1) or (Ib) may be formed by reacting the free base, or a sal, |
enanfiomer or racemate thereof, with one or more equivalents of the apprdpriate acid. The
reaction may be camied out in a solvent or medinm in which the salt is insoluble or in a
solvent in \&lﬁch the salt is soluble, .f'or example, water, dioxan, ethanol, tetrahydroﬁzran or
(diethy] ether, or a mixture of solvents, which may be rcmoveid 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

TCSITL

‘Compounds of formulae ([a) or (ITb) and compounds of formula (I1la) or (ITIb) are either
known in the literature or may be prepared using known methods that will be readily

30 apparent to the man  skilled i the art,



T e i it

-from hydrochl oric, hydrobrom c, sul phuric, phosphoric, citric, tartaric,
l.actic, pyruvic, acetic, succinic, fumaric, maleic, nethanesul phonﬂggp%
benzenesul phonic acids. _|o Salts of conmpounds of fornmula (la) or (1 )$ 1006
may be forned by reacting the free base, or ‘a salt, enantionmer or
racemat e MHEPHEP430 Wi th one or nore equival ents of the appiRBRE@RES/ aci d.
The reaction may be carried out in a solvent or nmediumin which the salt
is insoluble or in a solvent in whch the salt is soluble, for exanple,
wat er, di oxan, ethanol; tetrahydrofuran or diethyl ether, or a mxture
of solvents, which may be renoved in vacua or by freeze drying. 25 The
reaction may al so-be a netathetical process or it nmay be carried out on
an i on exchange resin. Conpounds of fornmulae (Ila) or (Itb) and-

conpo f 1 ; » : ' kNt i.Lerature or
oy bt hegRbonfl Einistotiin B ol ledid el iy o B B B e 1o
the nafixmids|ah@ e retesidde fudthiér pudiid, SERsRO M MRRR4ER9430 PCT/ SE03/ 00617 14
The conpounds of the invention and internedi ates thereto may be isol ated
fromtlrir reaction mxtures and, if necessary further purified, by

using ' : 0 - .nor (1b) may
exisst @%%%%%&L@%abﬁ%e ore%ﬁp%%%gﬂw,a%i ast er eoners,
I ac e meh@fioissh, dikstdretingss, fAehR6 and hexiufe thiftethrync s witen seefpeof the

invention. The various optical isoners nay be isolated by separation of a
~ racemnite mysnkenr e Tt vapipes QoBeb omas moayibe deolsld X senatHen of sdetfiGues, for

exanpl j | S .?eﬁthi : t {vely, the various
opt i cgﬁﬁ%&nﬁi&%@éu%dgﬁﬁée%g&@g% ect @Ies’?g&%ﬁ%’ fg%?%l ly active

st ar't iongtaitizstion) @ FPLA. Aliemmbeélathe vatopepfidbistmars alg be prepatd dirsctynant | orrer;i’@
. forms and macy be used as purified enantioners, diastereoners; racenateés-
or 1% YR Rticajly acfiNe SRR BatEdS of formula (1'a) or (1b), and their

phar maceutical ly acceptable salts are useful. because they possess

phar macol ogi cal activity as inhibitors of the enzyne MPO. The conpounds
of f orinteimzediafel coinpaunds (niaj pls@ erdst tith exiantiquizic ferme end way bgusad egpuifibd e salts are

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 fonnuléc C[a) and (Ib) and their pharmaceutically acceptable salts are-
indicated for use in the tmannenf or prophylaxis of diseases or conditions in which |

20 modulation of the activity of the enzyme myeloperoxidase (MPO) is desirable. In particular, 3 )
linkage of MPQ activity to disease has been implicated in neuroinflammatory diseases.
Therefore the compounds of the present invention are particularly indicated fof use in the
treatment of neuroinflammatory conditions or disorders in mammals including man. Such
conditions or digorders will be readily apparent to the man skilled in the art.

.25 | _ ) _ |
Conditions or disorders that may be specifically mentioned include multiﬁe 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, idiopaltﬂaic pulmonary fibrosis, acute respiratory distress

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



indicated for use in the treatnent or prophylaxis of diseases or .
conditions in which 20 nodul ation of the activity. of the enzyne 15SEP 2006
nyel oper oxi dase (MPO) is desirable. In particular, Il linkage of MPO
activity W lg]i),osease has been inplicated in neuroinflanmmtory diseases.
Ther ef or e Y g¥ibounds of the present invention are paPET/SEASQMGLy
~indicated for use in the treatnent of neuroinflamuatory conditions or

di sorders in mammal s i ncl udi ng ‘man.l3Such conditions or disorders will be
readily apparent to the man skilled in the art. 25 Conditions or -
disorders that may be specifically nentioned include multiple sclerosis,
Al zhei ' i i d2al K] ' L LCedl | sclerosis
and st ﬁagﬁnagdsﬁﬁeﬁfﬁ mggggeiﬁeﬁg%ﬁ?ﬁ?n%%% {r:’y' |1§‘;@gg§£§éﬁ(§}s’ @gﬁgii@‘ti ons such as
ast ha rhenhmwitl artheilis,tand dflavenatipn bsyocisted with sepesiesiorcipty, pihéllsomsi s, '
i di opat’hic pul nonary fibraosis, acute respiratory distress so sypdrone,
si nusi ERYTY 2 fissue damagsberring/adhesioriripstion. Lyng capetrihas alsg besgisyaeesiad

ot | e Py oo Ve s e Slhotiidr M el obletiin, o <.

sepsi s thgireatmient 0fpain. r heumat oid arthritis, and inflammati on associ at ed
with reperfusion injury, spinal cord injury and tissue
damage/ scarri ng/ adhesi on/rej ection. Lung cancer has al so been suggested :
to be 1 i C T | I expected to
be user iy aog Bt bl B A o] B o R S Bl 218 o' b
parti cuhiertd/a preliewsapisotiood tueare péatwirntonderpbtodensinedeaseh avleof, fuf f ered a
previ ous epi sode, of, or are_otherw se considered to be at increased risk
of./ t h&'SS3F SEefOditign I @ieefion; SAspRs 4 Tieied delopiag 8 grrcler 41§85 Bt devel opi ng
a PRIt iceitidh AhSLRSRcRke &&moﬁgyfmggﬁeﬁ%aéﬁ% diftaltiQoddi@EeoNavi Ny a
famly history of the di sease or condition, or .those who have been
i dent i filhaselwhy hayerbetn identdisd by genstic SstingporTi sogeting tocbe partichlady ar | y
suscepti bl e.t o devel opi the di sease or condition. For the above
nent i oﬁ’éﬁeﬂ%ﬁ&rtﬁg%‘i?fqpeﬁitﬂ%?héﬁf‘? eré’?d%‘f‘% dosage administered will, of
course, vary is wth the conmpound enployed, the node of adm nistration
and the treatnment desired. o I :

- For the above mentioned therapeutic indications, the dosage administered will, of course, vary

15 with the compound employed, the mods of administration and the treatment desired.
However, in general, satisfactory results are obtained when the cbmpOunds aré administered
_ ata dosag'e of the solid form of between 1 mg and 2000 mg per day.

* The compounds of formulae (12} or (Ib), and pharmaceutically acceptable derivatives thereof,

: Qi)zo ~ may be used on their own, or in the form of appropriate pharmaceutical comlﬁositions n
which the compound or derivative is in admixture with a pharmaceuﬁcally_accéptable
adjuvant, diluent or carrier. Thus, another aspect of the invention CORCEIns a phazxﬁaccuﬁcal
composition comprising a novel compound of formula (Ia) or (Tb), or 2 pharmaceutically -
acceptablé salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or

25  camier. Administration may be by, but is not limited to, enteral {including :Jral, sublingnal
or rectal), intranasal, inhalation, intravenous, topical or other parenteral Toutes.
Conventiopal 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



However, in general, satisfactory results are obtained when the conpounds
are adninistered at a dosage of the solid formof between 1 ng arich SEROME
ng per day. The conpounds of forrmulae (la) or (1b), and pharmaceutically
accept abl e derivatives thereof, 20 may be used on their own, or in the
form of aPr3{FI4Eh e pharnaceutlcal conpositions in mhltﬁﬂﬂﬁemmﬂﬁpound or
derivative is in admxture with a pharmaceutically acceptable adjuvant,
di [uent or carrier. Thus, another dépect of the invention concerns a
pharmaceutical conposition conprising a novel conpound of fornula (Is)
~or (Ib), or a pharmaceutically .acceptable salt thereof, in adm xture

wi th a pharqaceut.i gal | ace t gbl dj yvant nt ,or aner

Admi ni sw?"ﬁfts%ﬂ ng?aﬁ%‘e %@p %Lan%g‘? a}“ﬁm%ﬁi I?%Llyi ?&%P 21 udi ng oral ,
subl i NgYBboundof foRGHIAs ITa) dr (b &)%P@ﬁlﬁrkmadeﬁt&%ﬁﬁidc bld faftiRvednous, topical or
ot her parenteral routes. nventi onal procedures for the selection and
preparati on of suitable pharmaceuti cal for mul ations are described in,
for ex "Phar.paceutical s - The SC| Dosa e For DeS|gns" M
E Ault elScﬁttS’rREWfl %Rf?ﬁeﬁﬁg‘l@t@ﬁsmpm gaa G SEBOTO, SEp 2006
WO Q3/ Q39439mB5sES g,]gf Gts, conposi tion prefer abI y conprises |ess
than 80% and re preferably | ess than 50% of a conpound of fornul ae
(I's). or (Ib), or a pharnmaceuti cal I y accept able salt thereof. There is"
al so pr, deed a.proces for the ra o of  such a pharmaceuti cal
conposi t'f FYerHe a’ “?3 F"Hﬁ?”@ﬁ Pges The invention is
illustrated, but i n no way I| mted, by the follow ng exanples: 1H and 13C

NVR spectra were recorded either on a 300. MHz Bruker DPX instrument or .
on | tHaadV@rmmywme&cmazdsﬂenmmmmmmxmmﬂcbr@m ng

ovels g b BB Sud S el S e W BB b e Lovs
(2790) k4 the WTBAE memswarampmtgmwhyaﬁfh@m m&aﬁfsﬁéc%”ed on

Mer.ck TLC al uni ni um sheets silica gel 60 F254 pr e- coat ed eets (layer
t hi cknesse :@cczdm;na WEWLMI(E'&?ngmmOIIﬂGMQ canduategrapip §I1us)ed f or

e AR ERIRE 1Bl Yo BB BB AR SL TR YRt o PO

thickness 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 B?G gradient

pump with a Gynkotek UVD 1708 UV-vis detector. Column; Waters symmetry C18, 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 wm, 19x100 mm. | -
Starting materials were prepared according to the following references:
1. Merlcs, M.; Gomez, L.; Vericat, M. L.; Baftroli, L.; Garcia-Rafanell, J.; Fom, I.;
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., Ter. Leit. (1988), 29(15), 1755-1758.
4, Vander Goot, H.; Schepers, M. J. P.; Sterk, G. I.; Timmerman, H., Eur. J. Med.
Chem. (1992), 27 (5), 511-517. '



punmp with a Gynkotek UVD 170S UV-vis detector. Col umm; Waters symme

Cl18, 5 p.m 3.9 x 150 nm Preparative |iquid chronmat ography was ESEP 2006
performed on a Gynkotek P580 MPG gradient punp with a Gynkotek UVD 1708
UV-vi s detwestness4stCol uim; Waters symmetry C18,5 pm  19x309,.m gl
Starting materials were prepared according to the foll owng r erences
1.~Merlos, M; Conez, L.; Vericat,;M L.; Bartroli, J.; Grcia-Rafanell,
J.; Porn, J.; Eur. J. Med. Chem Chico. Ther.; 25; S; 1990; 653-658. 2.
Kiellin, P. G; Persson, C. G A, EP 0 010 531. 25 3. Katritzky, A R
Drewni ak, M, Tet. Lett. (1988), 29(15) 1755-1758. 4. Van der Goot, H. ;
- Schepers, M -J. P.; Sterk, G JE@pjﬂternan H, Bur. J. Mad Chem
(1992), 27 (5), 511-517. 1 5 SEP 2005 WO 03/089430 PCT/ SE03/00617 17
Exanple I 1, 3-Diisobutyl-8-methyl-6-thi oxanthine s

1,3-D !lg?%ﬁé%gﬂ%mﬁyé hi@Rhfieel (0.20 g, 0.72 nmol) and Lawesson's
reagen Were suspended in toluene (8 nL) and then
heated at 100 C for 21 h. The reaction mxture was cool ed and filtered
tore bl e_soli | vent ve unde ced

br e out IO Tor B (S0 el Bt LSS AL ik 8 aphy

Usi N9 Sinloh)Gé %peﬂﬂé!i jgltaheﬂagsm)*aa@n ¥ hedCRk 364 RPLARCTHeklio®! VI NG the
title conpoun %yle . "HNWR (DVM5O-d6): 8 13.1 (s,

11- 1) , miki®8 wegigooRd epd jilté‘reQ td—iz)r;ovanmm(ldsolﬁm Thg sglvént IGIQQV4® (s, 31V,

(ZME?) Zund%gl(e%}gg%gi‘)egsu? and tl%e crude p%ducmvb.s pun%gd gy ccﬁmgmmchroma{\c{lgrap Y (ES) "1z 295

using silica gel and eluting with ethyl acetate/hepta.ne (1:1) giving the title compound (90
10 mg43% yield).

'H NMR (DMSO-dg): & 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 (m, IH), 0.85-0.88 (m, 12 H).
MS (ES) " 295 (M+1),

15

Example 2

1,3-Dibutvl—8—met1111—G-ﬂﬁoﬁcanthine

" Jo  1,3-Dibutyl-8-mefhyl-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 resuliing
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/hepténe
(9:1) giving the title compound (0.15 g, 69% vield).

'H NMR (DMSO-de): 8 13.1 (s, 1H), 4.40 (¢, 2H, J 7.6 Hz), 3.99 (t, 2H, J 7.3 Hz), 2.40 (s,
30 3H), 1.57-1.69 (m, 4H), 1.28-1,35 (m, 4H), 0.88-0.93 (m, 6H).



1. 3-Di but yl - 8- et hyl - 6-t hi oxant hi ne 20 1, 3- Di but yl - 8- et hyl - xant hi nel
(0.20g, 0.72 nmol) and Lawesson's reagent (0.87 g, 2.2 nmol) merﬁ
suspended in toluene (8 nL) and heated at 120 C for 30 h. The resul tﬁw 2006
brown m xture was cool ed and the sol vent evaporated under reduced ’
pressure. A& 8438wni sh solid residue was suspended in B%ysyosiosn
“hydroxide (25 nL) and stirred overnight. Then the pH of the solution was
adj usted to pH 4 with 10% aceti c adBd. The 2s precipitate was coll ected

by filtration and washed with water. This crude product was purified by
col uim chromat ography using silica gel and elution with ethyl

acet at ¢/ 9:1 i,n oyleld) "H
NI\/R (Dwgéﬁ@atﬂﬁgcﬁs)l%éﬁé’ 11r§2 rf& 1%' éggpgy 69é5391259% %@8 bt, 2H J 7.3
2 57169(m4H) 128135(m4H) 088093(m
6H). 11%919%@3%’0%242?3\%6%3/ 089430 PCT/ SE03/ 00617 18 13C NWR (DIVBO dé): S
173. 5, MBHESY, " k285 a3, 2, 118. 9 45. 61, 43.13, 29.24, 28.37, 19.51,
19. 31, 14.42, 13.60. M5 (ES) ‘/-, 295 (M+1l). 5 Exanple 3 3-1sobutvl
1, 8- di met hyl - 6-.t hi oxant hi ne 3- Isobutyl 1, 8-di met hyl - xant hi nel (0. 150 g,
6.35 mol, 1.0 eq.) and Lawessor%m ent 10 (0.128 g, 3.17 mol, 0.5
eq.) were dissolved in toluene ( r‘?@and the reaction m xture was '
heated to reflux for 3.5 h. The conversion was |ess . than 10% according to
HPLC. _Lawesson's reagent (0.5 g) was added and the reaction m xture was
heat ed3db e solvent was evaporated off and the
remai ni ng brown solid was pur| fied by preparative HPLC to give the title
compound (78 g, 49%. 15 1HNMR (DVBO-d6): 6 13.16 (s, 1H), 3.92 (d, 2H)
3.77 (8:lsobutph], S Fishethflexantide! (@185, 6135 mrddll).0 e@) &Ytil(,ajwesﬁmls)ﬁreagent

10 (0 128 g, 3.17 mmol, 0.5 eq.) were dissolved in toluene (10 mL) and the redction 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 fo reflux
overnight. The solvent was evaporated off and the remammg brown solid was punﬁed by
preparatwe HPLC to give the title compound (78 mg, 49%)

15 ' _
'H NMR (DMSO-dg): § 13.16 (s, 1H), 3.92 (4, 2H), 3.77 (s, 3 H), 2.50 (s, 3H), 2.35 (m,
1H), 0.97 (4, 6H). o

| ~ Example4
20 - ' ' . _’ , *)

3-(2-Methylbutyl)-6-thijoxanthine

_ 3—(2-Mﬁt]:iy]butyl)—Xél:n'chine:2 (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 dibxane was distilled off and
25 the solution was cooled down. Water (100 mL) was added and the mixture was stirred at
room temﬁerature for 2 h. 2N Sodium hydroxide (75 mL) was added, the solution was
filtered and neutralized with 5N hydrochloric acid. The crude cfystals were filtered off and
rebrystal]ised from ethanol to yield the title compound (1.6 g, 51%).



,Exarrple 4 20 3-(2- Met hyl but vl ) - 6- t hi oxant hi ne. . )
3-(2-Methyl butyl)-xanthine2 (3 g, 0.013 nol) and phosphorus pent asI5tSEPel)fs
(5 g, 0.025 nol) in dioxane (250 nm.) were refluxed for 3 h. Al npost 150
mL di oxanavewasosolizeti | | ed of f and 25 the sol ution was co?léﬁ% %&pﬁ Vat er
(100 nL) was added and the mi xture was stared at room & Fe for:
h.» 2N Sodi um hydroxide (75 nL) was;pdded, the solution was filtered and
neutralized with 5N hydrochloric acid. The crude crystals were filtered
off and recrystallised fromethanol to yield the title conpound (1.6 g,
51%9. 1 5 SEP 2006 . WD 03/089430 PCT/ SE03/00617 19 1H NVR (DMBO-d6): S
13.53 ’({-ENMR](DMSO&)SQIMB (s]1 1H), 128214 1H3,,8.11Hp,, 11), BES (ddlef.Il?;lZJ 13.1 Hz,
3J7.1

111) i 417 Hz) 3+7%1(d‘é)1 = %2331%[%3@ 1713@)2] 0&%2%& 3é 1@5? ’13%: ﬁlE/R( "
DIVBO 73, 143.62, 118 32, 48. 11 32.93, 26. 40,
( )‘igﬁg%ﬁx’i"lﬁr @dl 3, 468),

s 16. I'sobtlit yl - 8- nethyl 6- thloxanthlne . to
3- | SODAT WMIS (DHEDYs BITS 1 NBD. 104145.18, 148.6 1083, 4810, 3203516140, us
pentasulflde §8 g, 0.04 nrol) in dioxane (400 nm.) were refluxed for 5 h.
Al nbstit01h5-di oxane was distilled off and the solution was cool ed
down. Vﬂter (250 m.) was added and the m xture was stirred at room
tenperature for 2 li. 2N Sodlun1hydrOX|de (150 nL) was added, the
solution was is filtered and ne@ksmablefed wi th 5N hydrochlorlc 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 ggkﬁgﬁﬂqpﬁkgéighﬁ&éggmﬁron1acetlc acid to give pure product (1.5 9,
31% overarl '
10

3-Tsobutyl- 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 disﬁﬂed off
- and the solution was cooled down. Watcr (250 mL) was added and the mixture was st:u:red

at room temperature for 2 h. 2N Sodmm hydroxide (150 mL) was added, the solution was

15 filtered and neutralized with 5N hydrochloric acid, and the solution was left overnight. The

cmde 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). |

" Jo VHNMR OMSO-dg) 5 13.13 (s, 1HD), 12.16 (s, 1H), 3.77 (d, 2H, J 8.1 Hz), 2.38 (s, 3H),
2.20 (m, 1H), 0.86 (d, 38, J 7.1). |

130 NMR (DMSO-dg): § 173.19, 154.23, 149.14, 146,11, 118.56, 49.29, 26.63,19.73,
14.54.

25 Example 6

3-Isohutvl-2-thioxanthine

a)__6-Amino-1-isobutyl 2-thioxo-2.3-dihvdro- 1H-pyrimidin-4-one



1H NNM (DMBO-d5): 6 13.13 (s, 111), 12.16 (s, 111), 3.77 (d 2H, J 8.1

Hz), 2.38 (s, 311), 2.20 (m 111), 0.86 (d,. 311, J 7.1). 13C NMR

(DI\/ISO d6): S 173.19, 154.23,149.14, 146. 11, 118 56, 49. 29, 26.63, 19. 17BSEP 100
14,54. 25 Exanple 6 3-1sobutyl -2- th| oxant hine a)

6- Ami no- | -YWEBHIR40_ 2 t hi oxo- 2, 3-di hvdro- | H pyri mi di n- 4- arearsks/&sR 2006

WO 03/ 089430 PCT/ SE03100617 20 | sobutylthiourea3 (3.8 g, 29 nmol) and

et hyl cyanoacetate (3.9 g, 34 movl }O0were added to 'a solution of sodium

et hoxi de [made from sodium (0.72 g, 32 nmol) and absol ute ethanol (30
m.)]. The resulting m xture was refluxed for 4 h. After cooling to room

et OO oo ) il o O 0 ASSORR LB ) THE PRI ng

preci pj E&Etﬁn‘é@%cﬁﬂﬁ L&etiad P!E-lydefﬁdni chaim&@ AN 35 RenQPidddniige e@phed with

wat er. Recrystallisation Trom net hanol ter gave the desi red product

( 4 0 g(30 niC)%Iihe rédulﬁhghrﬁﬁhﬁ@aﬁﬁéﬂmﬁd ﬂfﬁ: 48 Adier d:}l)]hj:g toGo&A te(mp,erami# 4. 85 (m
( ES) rﬁl‘.le 50} %EE)DE: Ow%gyvabgt)ateg under red%cec{ pressure IOWAceuc acid (glgl mIg Was added ?o VB

6- n I | I I n 4-one

o o ke F"FF?EE%*?WF? B3 tg{% ﬁé*%“%%?%“%ﬁq’%@ﬂr‘?%? Bebh gl\ééér’mlfawéf 0g 5.0
mol ) weshed wits safpe Rbed staliisdtfoimnemeithasdiveliet 20verthg desﬁuﬂpmducn(lltcr gte (0.38
g, 5.56;(/csol) was added and the resulting m xture was heated at 75 C for
'h. Th&%eaction m xture became 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 {HYMR @NSQakpSUAS (61H), G99 22y #85 ¢, 2Hhi# 61 stm:ms Wk 2@%ed in the )
foll ov%nglq}ﬁtoe&e&éﬁcyés}éo further purification. R -

MS (BS) "/ 200 Q4+1).

b) _6-Amino-1-isobutyl-5-nitroso-2-thioxo-2.3-dihydro-1H-
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 pinple mixture was cooled to Toom ternperature. 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
. ﬁ . N . . . ] . P .
20 further purification. _ - | \)

IH NMR (DMSO-dg): & 13.1 (broad s, 1H), 12.8 (broad s, 15), 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 (BS) "z 229 @41,

25 |
¢) __5,6-Diamino. ]-isobutyl-2-frioxo-2.3-dibydro- 1 H- pyrimidin- 4-one
6- Amino- 1 -isobutyl-5-nitroso- 2-thioxo-2,3-dihydro- 1 H-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



|H' NVR (DVBO-d5): 8 13.1 (broad s,11), 12.8 (broad s, 1H), 9.1 (broad s,
.115), 4.80 (broads, IM 3.78 (broads, 1H, 2.21 (m 1H), 0.88 (d, glgl
36.3 Hz). M8 (ES) mz 229 (Mkl). 25 c) ' 1.3 5EP 2006
5, 6-Di am no-1| -i sobutyl - 2-t hi oxo- 2, 3-di hydro-1 H nvrim di n-4-one . .

6- Ani no- | WREHW4PP- 5- ni t r oso- 2- t hi oxo- 2, 3- di hydr o- 1H pyPcmisHiswedtzone (1.1
g,, 4.5 mol) was suspended in 32% aqueous ammoni.a (10 nL) and water (10
m.) was added. This red mixture wds heated at 75 C. Sodium dithionite

was added in small portions. Wien 1.8 g 30 (10 nnnol) of dithionite had
been added the col our of the solution had changed fromred to 15 SEP 2006 -

WO 03/ 0894 PGTLSEQ3/.00617 .21 al.e .velLl qw,.. At. t hi L.t Il solid was
di ssol 3%%!?’6?1%% g} ﬂﬂse%%thgpsfoéfi W&F\S{%ﬁ%\[e%g‘h?r%ﬁ%tgé f?lr iHﬁ’r S’g%ﬁ%‘?é was fornmed
i n t hepgebisdit @8s foled MARCIRRdn ThelredcBoRSxtire RY &ehdve® Foihie 6l battbat h - and

stirred at anbient tenperature for 45 minutes. The pH of the solution was
adj ust e stiored plcanbient tapipeminrt for @Sondvwes. Theph of thEselntien wanadpsedipi t at e was

collecte filtration an hed wi.th wate Led to.yield the

i am S B v 19 cBbe i Ths YR Proclabhol i Sl By Bkl

purisf i ¢adhe® ith watdNihd W@ﬁhc Eaa&.he?(obﬂ%mﬁ This probhet vls &&d(s, 2 H),
4.94 (broad a, IIl), 3.70 (broad s, 9 1H), -3.43 (s, 2H), 2.27-2.35 ’
(m 1H) witbowg Suxther p8HicatiBL. 1 Hz). 10 MS (ES) miz 215 (Mrl). d) _ _
3-1sobut yl - 2-t hi oxant hi ne 5, 6-Di am no-1|-i sobutyl -2-thi oxo-2, 3-di hydro-1H
pyrimdin-4-one (0.22 g, 1.0 mmol) was suspended in formc acid (1.5 nL)
and -t higNsok (HMS0-HRS Neabadd 8t 1H0O1 6 D) 4.94 (bleaesis), 3.90 (@éadis¢ aci d was
evapor at ed o?? unddg? regjﬁdged pre}gsure, 10% Sod(lbum hydroxide (1.5 nL) was
added 11818 (6REMG27s8BP maktd, 088 (& 68V 6illdE)sol uti on was heated at 100 C
for, 15 RRUERS: was added and the pH of the solution -adjusted to
»leﬂ vmhﬁ;th |I%t§é5 cgﬂ:c acid. The resulting slurry was stirred for 0.5 h
at anbient tenperature, then the preci_ pitate '

d) 3-Isobutyl-2-thioxanthine _
5,6-Diamino- I-isobutyl-2-thioxo-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

15 formic acid was evaporated off under reduced pressure. 10% Sodium hydroxide (1.5 mL)
~ was added to th¢ orange solid and the resulting solutiori 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 resulﬁng shurry was stitred for 0.5 h at ambient temperature, then the precipitate
3 ‘was collected by filtration and washed with water. Yield: (0.21 g, 90 %).
TH NMR (DMSO-de): & 13.82 (5, 1H), 12.42 (s, 1H), 8.15 (5, 1H), 4.31 (4, 2H, J 7.6 Hz),
2.50 (m, 1H), 0.88 (d, 6H, J 6.6 Hz).
PCNMR (DMSO-dg): § 173.81, 152.57, 149.79, 141.19, 110.68, 54.04, 26.11, 19.79.
MS (ES) "2 225 (M+1).

o

25

Examnple 7

3-Isobutvi-2.6-dithioxanthine




was col lected by filtration and washed with water. Yield: (0.21 g, 90 % .
'H NVMR (DMBO-d6): 8 13.82 (s, 111), 12.42 (s, 1H), 8. 15 (s, 1H, 3%

2H, J 7.6 Hz), 2.50 (m Ili), 0.88 (d, 6H, J 6.6 Hz). CNAM(DNBCB %éP?UUB
5 173. 81, 152. 57, 149.79,141.19, 110.68, 54.04, 26.11, 19.79. M5 (E$) niz
225 (Mrl) Wos/Exampl e 7 3-1sobutyl -2, 6-dithi oxant hi ”@C%/sﬁosﬁ'c:rﬁ 2006 WO
03/ 089430 PCT/ SE03/ 00617 22 3- Isobutyl 2-t hi oxant hi ne (0. 20 . 89

mol ) and Lawesson's reagent (1.1 gy 2.7 mmol) were suspended in tol uene
(8 n.). This m xture was heated at 120 C for 17 h. The reaction mxture
was cool ed and the sol vent renoved under reduced pressure. 10% Sodi um
hydroxide (20 nL) was added and the m xture stirred for 10 mnutes. This

sol ut i désobetsl-Zrthienantined0.29 gr %ﬁ%mql)r@d |l@wé0% preagent ShbZthe™swhi d washed

wth 10% ] oXxi UtI-O treated with
dilute” Pgi-?%%ﬁ‘cf“g ,%P Rt &e%fﬁjm Qt%a’ﬁﬂzfor gsftrﬁﬂf%\gﬁ%r ecipitate was
col | ecletsliol Yniktirte watdoBlRd aRthvased réﬁlav@d Ve FodnEdarasinef 100 Bodigubst ance

afforded the title conpound (0.16 g, 73%. io "H NMR (DM5O-d6): S 13.9 (s

br oad, hydrgxide(30 5 svap pdded and e migtuperstitreg for 10 Tyinuins. mS(sdlunwan 7.5 Hz),

2, oF, i Qoo el @,n%%e o}@vsasf%) fﬁ@'rvgo%é?%% 541 (D) s

Exanpl @ndion3rHesabid tﬂvtkat@waﬁéwdd i} X R APun B M&é&rr@acﬁéd The
5, 6-di anvno-1- isobutyl-2-thi oxo-2, 3-di hydro-1H pyri m di n-4-one (Exanple

20 6 (wEyulti previpjtatswaoipattd byahliration adiwaskad wiawetera Deyips of th‘t) was heat ed
at 130 the reaction m xture was cooled on
an i ce- ub%t%t%e affﬁlt‘h g%i%é % I %@#‘ggﬁg? ]g,hg'aﬁ/&) _ o
10 1I—INMR(DMSO dg): & 13.9 (s broad, 1I—1), 13.5 (s broad, 11—1), 8.27 (s, 1H), 4.32 (d, 2H,J
7.5 Hz), 2.48-2.55 (m, 1H),089(d 6H,/6.7Hz).
‘3CNMR(DMSO -dg): 0 173.3, 172.0, 1449 144.5, 122.8, 54.9, 26.3, 20.2.
MS (ES) ™ k241 (M+1). '

15 | - : | ' Example 8

3-Isbbutyj-8-methy1—2-thioxanthiﬁe

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 reacﬁbn 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%).

25 'HNMR (DMSO-dg): § 13.45 (s, 1H), 12.33 (s, 1H), 4.28 (d, 2H, J 7.6 Hz), 2.50 (m, 1H),
2.39 (s, 3H), 0.87 (d, 6H, J 6.6 H=). |
13C NMR (DMSO-dg): § 173.47, 152.09, 151.18, 150.01, 110.62, 53.96, 26.08, 19.75,
14.41.
MS ES) ™% 239 (M+1).

3



"~ washed with ethanol (4 x 2 nL). The solid was dried. in vacuo yielding the
title conpound (0.71 g, 95%. 25 'H NVR (DVBO-d6): S 13.45 (s, II\/!)5§§PGM5
(s, 111), 4.28 (d, 213, J 7.6 Hz), 2.50 (m 113), 2.39 (s, 313)
(d, 613, J 6.6 Hz). 3 3C NVR (DMBO-d6): S 173.47, 152.09, 151.18,150.01, -
110,62, 53VQB/900g8 19.75 14.41. M (ES)' 1z 239 ( M-Brose@bodsSEP2006
WD 031089430 PCT/ SE03/00617 23 Exanple 9 :
- 3-1sobut vl - 7- met hyl 2-t hi oxant hi ne 28 a)
N (6- Am no- | -i sobutyl - 4- oxo- 2-t hi oxo-1, 2, 3, 4-tetrahydro-pvrimdin
5-yl)-formam de 5, 6-Di am no-1-isobutyl -2-thioxo-2, 3-di hydro-1H -
pyrimdin-4-one (Exanple 6 (’c),EO. 2\'-'1 g , 1.2 mmol) was dissolved in
formc acid (1.5 nL) and stirre ient tenperature for 0.5 h. A
pink precipitate started to formafter a few mnutes. Water was added and
the 3 resulting mxture stirred for 10 m nutes. The pink solid was
col | e Gledbuityl- 7 inkthyl?-thiokanthisehed 1o with water and dried to yield the
title conpound (0.25 g, 86 %. This material was used without further
purification. NVR showed that the product was obt ained as a m xture of
twg t gyt m&mﬁoor.%mﬂm &,Eaaz-%amaﬂﬁ - i drfiB@e d6) © 612. 0
(broad s, IH), 8. 73 (s, IH, )5 (broad
s, 1H), 6—B1ai'riﬁnc( brisddty$2- Iliai)xo—ZB%yﬁro?»EI-I-(pwnﬂdm—m:nSGix(adz,pleaﬂ—(c) mssg, Hz)

2 F R e Ml 0 | e BB B B ™ )
6- Am pr.“sh‘APEE}&%&iplt‘é&@ﬁh&WoW%&atfe\b%ﬁﬁé’s‘ Fratlh Belsidied Ehaome | i dl n- 4-one

M{G Am no-1-isobutyl - 4- oxo-2-thi oxo-1, 2, 3, 4-t etrahydro-pyrimdin
5-yl ) Tésaktimgmidgiare stivred 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): § 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 (4, 1H, J 11.5 Hz), 7.77 (d, 11, J 11.5 Hz), 7.13 .

(s, 26))
MS (ES) "/z 243 (M),

:)b b 6-A1nino-1-isobutyl—S-me;h;yLa;nino—Z-thioxo-2,3—dihydro~levﬁmidinﬁg_r_lg-
N-(6- Amnino- 1-isobutyl-4-oxo-2-thioxo~1,2,3,4-tetrahydro-pyrimidin- 5-y1)- formamide
(0.25 g, 1.0 mmol) was suspended in dry tetrahydrofuran (5 ml) and |
borane.dimethylsulpl:{ide 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. Tothe -

25 resulting clear yellow solution was added a few drops of 2M hydrochloric acid t¢; eliminate
unreacted borane. Water was added and the resulting aqueous solution was extracte.d 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 pu:riﬁcétion.

30



(0.25 g, 1.0 mol ) was suspended in dry tetrahydrofuran (5 nL) and -
bor ane. di net hyl sul phi de conplex (1M in dichl oronmethane, 2.5 nL, 2.5 gnTDI %
was added dropwi se. The reaction mxture was stirred at ambi ent 13- SEP 2006
tenmperature for 2.5 h. To the 25 resulting clear yellow solution was
added a f eXPA#M&00f 2M hydrochloric acid to elimnate rTsRaséegy bor ane.
Wat er was added and the resulting aqueous solution was extracted with
dichl oronet hane (3 x 15 nlL). The cmrbi ned organi ¢ phase was washed with
brine and dried .over Na2SO4. The solvent was evaporated of f under
reduced pressure yielding the title conpound (0.12 g, 54 %yield). This
mat er i al was used w thout further purification 30 1%E§%0&6 WO '
03/ 089 ABMBSENMEI¥sh 0317 (ppad s, KERWRIY GMVEB)- el (bivad g, 16D 3, /Qmred 89 1), 5. 75

(s, 21 4%1-2: : : ( : 3 (s, 21), 2.38 (s,
Shp D38 B apooRg pnb o Ta i MRS o Vs SRV 10008 TRy s
c) 3- 1gemsy/fs 20wy - 2- t hi oxant hi ne ' o

6-Ar ni no- | -i sobut yl - 5- met hyl am no- 2-t bi oxo- 2, 3-di hydro- 1H pyri m di n 4-one
(0.11 g, 0,48 mmol) was dissolved in formc acid (1 nL) and heated at 85
C for . . 1 i.c acid was. evaporated off under reduced
pr'esss'J 'fg_ Tt S tioxath Esolution (2 nL) was added and the sol ution
was heppednal -isdbutel- §-edethdBniihd? Pitisxo- Y81 EhydiR SHasH@eHiA4-088 (@dg,t he pH was
adjusted to 4 with dilute acetic acid, uypon which a white solid

preci p-+amEwh) wasdisppiveddn Ssmicacihe rab) anddeatad 8851 for hhi B exemaseled with

(B o e gk b RO Sy e R N
3H), (230D b-a2ddan the sbidion FaBBeated at 654 C 3620 ntiintes, Waser MdRaddWSO- d6) : Sﬁj_

174.3, 153.2, 150,1, 143.7, 111.2, 54,1, 33.6, 26.4, 20.1. M5 (ES) 1z
238 (Mpﬂ)tl}eﬁgﬁﬁugu% to%wﬁh dilute acetic acid, upon which a white so%d prec1p1tated.( ) :

The white solid was collected by filtration, washed with water and dried fo yield the title -

compound (85 mg, 74 %).

'H NMR (DMSO-de): § 12.4 (s, 1H), 8.10 (s, 1ED), 4.28 (4, 2H, J 7.5 Hz), 3.89 (s, 3ED),
5 2.44-2.50 (m, 1H), 0.88 (d, 65, J 6.7 Hz). |
T30 NMR (DMSO-de): § 174.3, 153.2, 150.1, 143.7, 111.2, 54.1, 33.6, 26.4, 20.1.
MS @S) " 239 (M+1). ’

Example 10

20 _ o ‘ S \\D

" 3-Cyclohexylmethyl-2-thioxanthine

6- Amino- 1-cyclohexylmethvl-2-thioxo-2 3-dihydro-1 H-

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

'H NMR (DMSO-dg): § 11.75 (s, 1H), 6.93 (s, 2H), 5.1-4.7 (or 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



T e R e R R B i i & it Sl e

20 3- Oycl ohexyl net hyl - 2- t hi oxant hi ne ‘a). '
6- Am no- | - cycl ohexyl net hyl - 2- t hi oxo- 2, 3- di hvdr o- | H pyrim di n- 4- oneﬂ;jﬁsaEP 2006
“title compound was prepared in accordance with the general nethod o
Exanpl e 6 % 25 using cycl ohexyl nmet hyl t hiourea4 (3.92 g, 22.7 mml)
yi el di ng tHRO%¥8P43% conpound as a white solid (4.87 g, 20¥sEesvebvR .
(DMSO-d6): 6 11.75 (s,11), 6.93 (s, 2H), 5.1-4.7 (brm1H), 4.83 (s, 1H),
+3.55 (broad, 11-1), 1.93 (br,1H),251.75-1.30 (br m 513), 1.10 (br, 5H).
30 15SEP2006 WD 03/089430 PCTI SE03100617 25 b)
6- Amo- | - cycl ohexynet hyl - 5- ni tr oso-2-t hi oxo-2 3-di hydro- 1H

T

- : a5 FRGASS _ngnc‘igﬁrﬁfd&{gce. with the
6 am “ﬁfe%nﬁw&hﬁmawaersfepmed 3 dchirioe %1 PPk Hxglets @) one |

(3.759, 15.7 nmol), yielding 3.60 g (85% of the product as a purple
sol i d.frdn S4aniirbt1-8yclcheSylnothyb 2-tHidxby 2,3 —ﬁihyﬂro( hﬁipsmmMm -8-ofie (3#5gs15.111), 4.-84
(br s .64-1.59 (br m 5H), 107

(br, ﬁg&)}lﬁ)y&sjﬁng g 66 g (SSQ%) 3}'}%@ pro&uct 25 d pu:ple sol\ﬁd

5, @-D| am no- 1- cycl ohexyl ni et hyl 2-t hi oxo- 2, 3-dl hydr o- | H-pyr| m di n-4-one 10
The title conmpound was prepared in accordance with the general nethod

i anarﬁHM@d}S(brrsoMIBIam(bnm 1H), 9.1 (brs, 1H), 4.84 (br s, 1H), 3.82 (brs, 1H),
1-cyclo t itr - di hydro-111pyri m di n-4-one
(3.60 ]ggﬁ% lﬁrﬁ%ﬁ' g%&’&%gﬁié@ﬁwgmout purification in the next step.
'"H NVR (DVBO- d6) : S 6.17 (s, 2 H) 5.01 (br, IH), 4.0-3.0 (very broad,

31~j), 1. 97 (br i s 111) 1.8 1. (br m 511), L. 09 (br m 511). d)

L T @éﬁ%@%ﬁ%ﬂ% %gﬁéﬁﬁeﬁﬁm@%@@%ﬂgmh” ith

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

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

'H NMR (DMSO-de): 8 6,17 (s, 2 H), 5.01 (br, 1H), 4.0-3.0 (very broad, 3H), 1.97 (br,
15 1H),1.8-13 (brm, 5H), 1.09 (brm, 5H). |

d) _3-Cvclohexylmethyl-2-thioxanthine |
5,6-Diamino-1-cyclohexylmethyl-2-thioxo-2,3-dihydro-1 H-pyrimidin-4-one, (1.44 g, 5.67
mmol) together with triethyl orthoformate (15 mL) was heated at 146 °C for 2h and 10

. )] minutes. The mixture was allowed to cool to amblent 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 mlL), the obtained solid was dried in vacuo, Suspending the
solid (1.2 g) in a bot mixture of 2-propanol (125 mL), water (5 L) and tert-buty] methyl
ether (25 ml) gave, after cooling anddﬁltraﬁon, a 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%).

~ "HNMR (DMSO-dg): § 13.69 (s, L), 12.35 (s, 1H), 8.12 (s, 1H), 433 (d, 2H, /7.1 Hz),
2.18 (m, 1H), 1.49-1.50 (m, 5H), 1.02-1.17 (m, 5H).



m nutes. The mi-xture was allowed to cool to anbient tenperature and then .
further cooled on an ice-bath, followed by addition of heptane (5 ng_gp 006 '
Al ter filtration of the suspension and washing w th heptane (20 niL Ehé

obt ai ned solid was dried in vacuo. Suspending the solid (1.2 Qg) in a hot
m xture ofWQojseqsanol (125 nL), water (5 nl) and tert-bulefspgBiodyl et her
(25 nL) gave, after cooling . and filtration, a white precipitate which was
washed with 25 further tent butyl pg&thyl ether (5 nlL). The solid was
drled in vacuo to give the title conpound (0.95 g, 63%. 'H NWR .
DIVBOd6) 8 13.69 (s, 111), 12.35 (s, 111), 8.12 (s, 11), 4.33 (d, 211,

J7.1 1 3 -1.50 (m. 511) . Q2- 511). 1 5 SEP
2006 é@m@g}%@s}%@zﬁ%& 146#4%)&“@&\%@%3%&*%%9& 65, 152. 68,
149. 9%5 %545 %x 110. 96, 52.97, 35.31, .30.09, 25.88, 25.32. Ms (ES) '1z
265 ( % anple 11 3-(3-Methoxvpropvll-2-thioxanthine a)

6- Ami nMSI(ES AREHOMYNI opyl ) - 2- t hi ox0-2, 3-di hydr o- | H vyzi mi di n-4-one 10
Sodi um net hoxide (0.81 g, 21.2 nmol, 1.05 eq.) was added to a sol ution of
3- met hoxypr opyl t hi ourea (3.00 g, 20'2 mml ) in ethanol (10 nl). Ethyl
cyanoacetate (2.18 nlL, 20.2 t hanol (10 mk) was added and the
reglting white slurry was h(g%%g@gl?eflux for 2.5 h. The solvent was
evaporated and the remaining pale brow oil was treated with 2M acetic
acid (15 n1_ ). The whlte crystals were filtered off and washed is with
acet i cZ=azL ORVRIPRNA)-£-HEORSMNNE conpound (2.10 g, 48% . ' HNVR (DVBO-d6): 8
1.77 (s, 113) 6. 95 (s, 2H), 4.86 (s, 111), 3.39 (t, 2H), 3.24 (s, 31p,
1.88 (m- 2H). 20 b) 8- (3 Met hoxy ropyl) 2-t hi oxant hi ne Acetic acid (25
m_) was ﬁ.dﬁﬂlot-b-@ﬂ:ﬁmb b2 B 2 ) ol Aviidhidxd-oie 3- di hydro 1 H- j

1o Sodium methoxide (0.81 g, 21.2 yomol, 1.05 eq.) was added toa SOlIItIOI.I of ,
3-methoxypropylthiourea (3.00 g, 20.2 mm_ol) in ethanol (10 mL). Ethyl cyanoacetate
(2.18 mL, 20.2 mmol) in ethanol (10 mL) was added and the resulting white shury 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
15 with acetic acid to give the title compound (2.10 g, 48%). |

TH NMR (DMSO-dg): § 1.77 a 11-1),695 G, 2I—I) 4.86 (s 1H), 3.39 (t,zH) 3.24 (s, 3H),
1.88 (m, 2H). .

20 b) 3-(3-Methoxypropyl)-2-thioxanthine . 0
Acetic acid (25 mL) was added to 6-amino- 1-(3-methoxypropyl)-2-thioxo-2,3-dihydro-14-
pyrimidin-4-one (2.00 g, 9.29 mmol) and the red reaction mixture was heated 10 90 °C,
Sodium nitrite (0.71 g, 10.2 mmmol) in water (7 mlL) was added, the oil bath was removed .
and the reaction mixture was stirred for 20 minutes. The solvents were do-evaporated with

25  ethanol and the remaining red solid (1.8 g, 9%) 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 ﬁmol)
in tetrahydroﬁxran (80 mL) and water (20 mL) and the reaction mixture was hydrogenated

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



pyrimdin 4-one (2.00 g, 9.29 nol) and the red reaction m xture was

heated to 90 C.  Sodiumnitrite (0.71 g, 10.2 mmol), in mater'(?_nLL %ﬁg

added, the oil bath was renoved and the reaction m xture was stirr é 006

20 mi nutes. The solvents were co-evaporated with 25 ethanol and the

remai ni ng Weds/esird (1.8 g, 79% was used in the next stgp.apiddout

further purification. Platinumon carbon (0.5g) was added to a sol ution

of "t he crude 6-am no-I-(3- nethoxypyopyl)-5-nitroso

2-t hi oxo- 2, 3-di hydro- 1H pyrim di n-4-one (1.80 g, 7.38 mmol) in

tetrahydrofuran (80 nL) and water (20 nL) and the reaction m xture was

hydrogenated so at atnpspheri ressure for 2 h. The catal yst was

filterwep agfdvaporeted wih pthkmol lb?r-‘@\m{))f The resultinzissrpEdoh 1. 6\aoVesIse8IU 30

PCT/ SEQ3/ 00617 .2 cQ aporated with ethanol (250 nlL). The resulting
O pr oty it e B ARRL - |

br own t he next step Wi t hout further

puri fi ¢atrigfino-1- cyclohexylmethyl-z t‘moxo-z 3-dihydro-1H-pyrimidin-4-one (1.6 g, 12.2
5, 6- Di am no- | - cycl ohexyl met hyl - 2- t hi oxo- 2, 3- hydro-l H pyrim din 4-one

(1.6 gmn:@B v@as d:mqud invgthanti! € Hbinlpahd; methlﬂfmﬂm'fon(lﬂa (¥oLnL)eand ther i et hyl
t hof 10 L ti t f.l f 2.5 h.
The? SoTFGRE r”&%ﬁb%ﬁi@é?%&} b FiveRan L Bl bl s Roog e

f y 1 6k, 1) t
Phe tlﬁﬁﬁfﬁ%ﬁﬁ?ﬂé@?ﬂ&?r %ﬁ%aﬁ{aﬁé%“%@ shEgfiog® ) 10 5"

(s, 1I—91161383Q<Bnl(®nd(ﬂiﬂ)ng,ﬂ%5&2 (t 2H J 7.1 Hz), 10 3.41 (t, 2H J7.1

Hz), 3.21 (s, 3H), 1.98 (m 211). 13C NMR (DVMBO-d6): S

17 . 27,152. 63, 149. 30, 141. 50, 110. 94, 69.51, 57.82, 45.47, = 26.68. Exanple
slﬁmmm pas hxks’zmbﬂlmraﬁ hEme.168%, 1H), 4.52 (t, 2H, J 7.1 Hz),

6 Am no- | --evcl opropvl net hvl - 2-t hi oxo- 2, 3-di hvdro- 1H pyrlmd n-4-one To-

1- &4l Dt G FF[Q'EW’F) @Zifﬁséﬂ}éa?g((@;@@g 4.6 nnnol) in ethanol (10 nL) was
added 3¢ 3R (DMSO-de): § 173.27, 152.63, 149.30, 141.50, 110.94, 69.51, 57.82, 45.47,

26.68.

Example 12
i5

3—Cycloprowlmethvl-Z-ﬂﬁoxanﬂline '

| a) _6-Amino-1-cyclopropylmethyl-2-thioxo-2.3-dihydro- 1H-pyrimidin-4-one
To l—cyclopropyhnéthyl- 2-thicurea (0.60 g, 4.6 mmol) in ethanol (10 mL) was added
,Di.o sodium methoxide (0.26 g, 4.8 mmol) and, afier 5 minutes, ethyl cyanoacetate (0.50 mL,

| 4.6 mmol). The resulﬁ:ig mixture was heated to reflux for 2 h and 40 minutes followed by
evaporation of the solvent under rednced pressure and treatment of the resulting yellow
solid with 2M aqueous acetic acid (10 mL) giving a 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 evapbration and drying under reduced pressure, giving the title compound

(0.51 g, 56%).
MS (BS) "z 198 (M-+1).

50 b) 3-Cyclopropylmethyl-2-thioxanthine




o0 sodi um nmet hoxide (0.26 g, 4.8 mol) and, after 5 mnutes, ethyl
cyanoacetate (0.50 M., 4.6 mmol). The resulting m xture was heated to.
reflux for 2 h and 40 mnutes foll owed by evaporation of the solvgngs P 2006
under reduced pressure and treatnment of the resulting yellow soli mn%h ‘
2M aqueou§B cetic acid (10 nL) giving a white solid. The solid was

col l'ected €0$W?$Wration and washed wi th 2M aqueous acetrcx/saai/@e710 nL),
stirred with ethanol (10 nL) 25 foll owed by evaporation and dryi ng under
reduced pressure, giving the title2&onpound (0.51 g, 56%. M5 (ES) mz
198 (Mrl). 30 b) 3- Cycl opropvl nmetbvl-2-tbi oxanthine 1 5 SEP 2006 WD

03/ 089430 PCT/ SE03/ 00617 28 -

6- Am ng-,l -.eycl opr opyl,me 2=t hi - - dros1 | 44 dibR- 4-one (0.50
0. 2. o T EE A e S e R U A 2P heat g =
90  C #iol)bms BhsPeHidRd in acs @SN Y AddCarted hding at $0 & FFR5 dninuted, water (1 ni)
was added to the solution. Alter 15 mnutes the heating was renoved and
t he r esodivimonitritd (0t 1Grs 2Strmel ih watenirib)wastaddgto deagodntionfditer 35 h.  Et hanol

30 ni). ded and the sol yent e, d under reduced .
The 1 GBI 15 e TePest Y B orelOh GRS O A RRRITEl BRPERRR! Or de.
upos  RY3MOEMkoP (803D WhsYddREH and the solvents were removed under reduced

6- am no- 1| - cycl opropyhnet hyl - 5-ni troso- 2-t hioxo- 2, 3-di hydro-]1i pyrimdin
4- one xresserk. The ramltmgroddvasrtwad swthisthandlif20 wil) el pisedosted(WPos1 g) fromthe

i i di i 10 ni) and J, 10
Cet v any a7 BF R L2 n Lkl S SRR R G- A0 2 Do 3 WS Bded. The

M Xt ur gridE8insiuiieq0.5 ) 4:0 1By BFeedeanl on at at nospheric pressure for 4 h,
the catal yst was renoved by filtration and the solvents were renoved

under Fleedsdrosivets§ 6l ) Towmthopmvicorreadtion dde dissaivddanwrter 60 ) apd af f or ded”j

an_or Q. I resid i in e L (.1 and e
o B! BBkt ol 68 Sl ShBROAEE SRR S,
heat edsubfecteé fol hydrdgsnative bit@Biphefy AP mRtfONh,0he Edidyss oy fetoved sy :

purification using preparative HPLC afforded the desired corrpound' (38
my, 6. Ppyanaed thersglvents israremeved wndeiredisyh st tiya. Evanortion 6f zddsd |

ethanol (50 mL) afforded an orange solid. The residue was dissolved in ethanol (10 mL)
and friethyl orthoformate (5 L) was added and the resulting mixture was heated at reflux

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

"HNMR (DMSO-dg): & 13.78 (s, 1H), 12.43 (s, LH), 8.15 (s, 1H), 437 (d, 2H, J 7.1 Hz),

2 150 (m, 1H), 0.52 (m, 2H), 0.45 (m, 2H). | | | Y
13C NMR (DMSO-dg): 8 173,52, 152.62, 149.52, 141.48, 111.02, 51.71, 9.27, 3.50.
MS (BS) "z 223 (M+1). o

Example 13

25

3-Isobutyl-1-methyl-2-thioxanthine

a) _1-isobutyl3-methyithiourea
Methylamine (2M in methanol, 20.0 mL, 40.2 mmol) was added dropwise to

30 isobutylisothiocyanate (2.00 ml, 16.5 mmol) during 15 mimutes at room temperature, The



di hydro-111 pyrimdin-4-one). 1H NNIR (DMSO-d6): S 13.78 (s, IM 12.43

(s, 111), 8.15 (s, 113), 4.37 (d, 2H, J7.1 Hz), 20 1.50 (m 1H)), ng’gEPZﬂUB
(m 2H), 0.45 (m 211). 13C NWR (DMBO- d6): 5 173.52, 152.62, 149.52 "
141.48, 111.02, 51.71, 9.27, 3.50. Ms (S) mz 223 (I\/H) Exarrple 13 25
3- IsobutyIW°P3/°8?f’é*? hyl - 2-t hi oxant hi ne a) 1-i sobutyl - 3- neCvgkdsho@ur ea

Met hyl anvne (2Min nethanol, 20.0 nL, 40.2 nom was added dropw se to 30
|sobutyl | sot hi ocyanate (2. 00 m., 15 nnnol) during 15 mnutes at room
tenperature. The 1 5. SEP 2006 WD 03/089430 PCTI SE03/ 00617 29 reaction

‘m xture was heated to reflux for 3.5 h and the sol vent was evaporated of f

( Dvio. Tasiot Gy s SORER el s Bapid R e RS St P'eis o0 (1
211), %e%ﬂleco?n;fohﬁ&@l t%“99%§3§s£6'olmﬁié'§smp) 6- Ami no- | -i sobutyl :

3- et hyl - 5-ni troso- 0x0-1H nyri m di n-4-one A solution of cyanoacetic
acid (1. 52 g, 17.8 mml) in acetic anhydride (2.45 nL, 25.9 muol) was

added A t hy Lt hi ea.( 1 ) reaction 10
m xt ur ymﬁ?g\g#éé)cg %( lilﬁé ’}ggué ﬁ{) %ﬂgz‘%‘gﬁd\i‘e%\%ﬁ@? ’oﬁ@t ed and the
resul tif QH?QPEBQ%_(SH)WE‘S redissolved in ethanol (5 nlL) and 5M sodi um

hydr oxi de (1.6 8.1 mmvol) was added. The reaction m xture was _
refluxed for 2 h The solvent was co-evaporated with ethanol and the
resul tj.ng hr omat ogr aphy (et hyI

D= ONE

acet at 5TRHC : 3 ' e R PRFIMARA Qe o | H pyri mi di n- 4- one

(1.0 gAsaﬁ%ndf%yaﬁ;a@euwahQWﬁgl111hm§egw£eeae bnktyti8dd @.434n1g 254. 9 nmol ) In
wat.er (1.5 nl) was added to a solution of the am ne
) mmol) was added to 1- 1sobuty1-3 -methylthiourea (2.37 g, 16.2 mmeol). The reaction

10 mixture was heated to 60 °C for 1.5 h. The solvent was evaporated and the resulting red ol
| ~was redissolved in ethanol (5 mL) and 5M sodium hydroxide (1.6 mL, 8.1 mmol) was
added. The reaction mixiure was refluxed for 2 b The solvent was co-evaporated with
ethanol and the resulting pale brown solid was purified by flash chromatography (ethyl
acetate) to ymld 6-arnino-1 -1sobuty1—3 methyl—z-thmxo 1H—pymmdm—4—one (1.0 g; 29%)
15 asayellow solid. - _
o Sodium nitrite (0.34 g, 4.9 mmol) in water (1.5 mL) was added to a solution of the amiuf;
(1.00 g, 4.7 mmof) in ethanol (7.0 mL) at room té:mpera’me.‘ 5M Hydrochloric acid (1.0
mL, 4.9 mmol) was added and the resniting dark red reaction mixture was stirred at room
‘temperatore for 2 h. Ethanol (20 mL) was added and the fe_d orystals were filtered off and
:};o washed with diethyllether. Drying of the crystals gave the title compound (0.68 g, 60%).

'HNMR (DMSO-dg): 8 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-methvl2-thioxanthine
Palladivm on carbon (3.70 g) was added to a solution of 6-amino- 1-isobutyl-3-mefiay)-5- -
nitroso-2-fhioxo-1H-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 evaporatad'off under reduced pressure. The



(1.00 g, 4.7 mol) in et_hanol'.(7.0 mL) at roomtenperature. 5M

Hydrochloric acid (1.0 nL, 4.9 mol) was added and the resulting d; rkSEP %
31 SEP 2008

red reaction mixture was stirred at room tenperature for 2 h. Ethar

(20 nm) was added and the red crystals were filtered off and o washed

w th diethwbosesaeso. Drying of the crystals gave the titl Mﬂg@gﬂd (0.68
, 60%9. '"HNW (DMSO-d6): S 12.87 (s, Ili), 9.35 (s, I‘%} : (dd, .
211), 3.75 (s, 3H), 2.34 (in, 1H30.90 (d, 6H. 25 c) _
3-1sobutyl -1 -nethyl -2-thi oxant hi ne Pal | adi um on carbon (3.70 g) was added
to a solution of 6-amno- |-isobutyl-3-nethyl-5- :

ni troso-2-thioxo-IH pyrimdin-4-one (6.0 g, 24.8 mml) in tetrahydrofuran
(1200 mdiduearad extyetedrwi ooyl atgtata (Fix 20bmEp dde iormanisiphesgrveaswencediaiidogenat ed

2.5 bar)  fo |t. The.catal yst., was filtered off and the

getra@‘ﬁ%’%ﬁ?ﬁ é@a\ﬁé@ ‘%%ﬁé@%‘?“’;@ayfaﬁlﬁuﬁﬁ?a&?’aﬂﬂ ed pressure. The 1 5 SEP
2006 30 - N =Y N j th ethyl
rcet at S iR Ykt GRS oS XS A AR hanol

(100 neaActioversizfcte gals hertddhel 40673 find0 anirditey Bporadtion midthee wasown di ami ne

i nternedi at e dissolved in trie | . ort hof or npt 50..n1L) and the

r edct icﬁﬁceW‘?m SR A PEaHoT ’ﬂb?%otl&%% e%zfdxﬂ’i"’iﬁ Eﬂq@s &hé'ﬁéld}weﬁ ion mxture
was 5 &{31531 : 1 1 el br own

sol i‘d.lﬁ%ﬂe r eﬂﬁﬁgﬁﬂéﬁg’g&gﬁfﬁp %%é}%%ﬁ% F%tﬁ’wéﬁ%ﬁg%ggﬁgﬂgq?ﬁ% ane/ et hyl
acet atwashifig ¢f the bolld wittediethyl) ethep khdhwxendity giwebhiithgoonfpot@(16ingd wi t h

di et hy%@tsher and hexane to give the title conpound (160 ng, 2.7%. 10
1HNWVR O-d6): 6 13.86 (s, 1H), 8.21 (s, 1H), 4.34 (d, 21-L J7.1 Hz),
3.89 (s, 3H, 2.40(m IM 0.86 (d, 6H, J7.1 Hz). 13C NVR (DVMBO-d6): 6
174. 68, 153.33, 148.41, 141.73,109.92, 52.83, 37.17, 25.77,. 19.92. is" )
Exenpl & NMR BMSD-Tgt & dhéést Uty B2inés, ). A 34 (dhaXe /et Hizh@.89 (s, 3H),

2.40 (m, 1), 0.86 (d, 6H, J 7.1 Hz). | _
*C NMR (DMSO-dg): 5 174.68, 153.33, 148.41, 141.73, 109.92, 52.83, 37.17, 25.77,
19.92. ' |

15 _ Example 14 |

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

| 2) _ 6-Amino-1-(2-tetrahydrofuryl- methyl)-2-thioxo-~2.3-dihydro- 1 H-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-dissolﬁed in water t30 mlL). This basic solution was
25 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

firrther purification.

TH NMR (DMSO-dg): § 11.9 (s, 15), 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).



a) | 6- Am no-1-(2-tetrahvdrofuryl - rret'hyl ) -2-thi oxo- 2, 3-di hvdro- 1H
1vrim di n-4-one 20 2- Tetrahydrofuryl -nmet hyl -thi ourea (1.0 g, 6.2 mbP)SEP 2006

and et hyl cyanoacetate (0.85 g, 7.5 1 mol) were added to a solution of
sodi um et voxozAgodzé r eshly nmade from sodium (0. 16 g, ? )g]é()s 0fd19
absol ute ethanol (4 nmL)]. The resulting m xture was ref uxe or 3.5 h.

Affer cooling to roomtenperature, syhe sol vent was evaporated under
reduced pressure, and ‘the resulting viscous syrup.was re-dissolved in
water (30 nmL). This basic solution was zs neutralized with 2M
hydrochloricpacid. The resulting precipitate was col |l ected by filtration
and t h&MSES d/aa8 Whdhed with water. This crude product (1.3 g, 90% was
used without further purification. 1H NVR (DMSO-d6): 6 11.9 (s, 1H),
6.79 (s, 2H), 4.91 (s, 1M 4.62-4.65 (m 1H), 4.21- 30 4,31 (m 3H),

3. 81- 3457 gk 1:(2) & ey &7~ 1. 65 (m

(I\/H_) . é@_ ) _
S A nQ: LGB BRI A YT b Bk 330y 28 e R L s Sy ar o- T H py
6- Am ng; dmﬁ:glj'fv@afs gﬁﬁvﬁe@wrm a{&&@é&ﬁ@a&&l{g@ )28 ctnah e @431, 6.
nded
pyrl m di n- 4- 0ne . .6 ™Mol ) was-sus in 10% aqueous -acetic

acid (mnqmvas@ddd @ndath:smm@wa@hﬂaecgatﬁ"@ rrhbl?he\mwlwﬁéd’aand this

t t 75 :C.f |l ected b
(11t racriRaig Bl netied i it givios PREBHLS F2a 083 o%0. o005, 15
*H :8133(brs 1H), 128(brs 111), 893(brs 1I 4.57 (br s,
111) , br s 111@) 18424% 111 74-3,79 H% 359364
(i nio mi g5 193 G ¢ HD, 23.8or sq 1FDY 83 6br 5 4§1ﬂ)rs ithse Sl B 111).
5.6-D 3@8“@2&@ %Hé%t'iz@i‘yé’(zgflﬁjys‘ 5986 Yh; et E“B%C{n%m?’zx% hysnGnH,

yvrim din-4 '
6- Ami nQH),-1(2-1.61 ahgg)r of uryl - net hyl ) - 5- ni t r 0so- 2- t hi oxo- 2, 3-di hydro-| H py
rimidin-4-one (1.3 g, 5.1 mol) was dissolved in 32% aqueous anmmoni a (15
nL) and water (15 nL) was added The red solution was heated at 70 C

whi | e $pdi yribichi {1 10PL ik £aHyBrofir Bl mdRviT Blidx o VS dilydro- 1 Bepyrimidin-4-one
15 6-Amino-1-(2-tetrahydrofuryl- methyl)-5 ~mtroso~2—th10xo—2,3—d:hydro—1H—pyr1m1dm—4—one
(1.3 g, 5.1 mmol) was dissolved in 32% aqueous ammonia (15 mL) and water (15 mi) was

added. The red solution was heated at 70 °C while sodinm 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 tifle product (0.90 g, 73%). This nﬁaterial was used in the next step
without further puﬁﬁcadom |

"H NMR (DMSO-dg): & 5.96 (5, 2 H), 4.74 (br d, 1H), 4.35 (br s, 1E), 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 (BS) "z 243 (M+1).

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



e ' ) T T

added in smal | port.l ons. Heating was continued for another 15 m nut es and .
then the yellow solution was sthred at anbient tenperature for STﬂ,e,
solution was neutralized with 2M “7)20 hydrochl oric acid. The yeI I ko 2006
precipitate was collected by filtration, washed with water and dried,

gi ving t heV@pi/988438r oduct (0.90 g, 73% . This nateri al @_gﬂ g, the

next step wthout further purification. "HN . (DIVISOd6) 6

H', 4.74 (br d, 111), 4.35 (br s, $bl1), 4.21-4.28 (m 111), 23 3. 84 3. 89
(m 111), 3.64-3.69 (m Ili), 3.49 (br s, 211),1.78-2.01 (m 411),
1.60-1.67 (113). M5 (ES) mz 243 (M1). d)

3-(2-Tetrahydrof uryl-net hyl)-2-thi oxant hin

5, 6- Di @@9 8o!-9 oo} wes dissp Hﬁémﬁwcﬁ@ﬁﬁymzﬂﬁhﬁa@ﬂ@t@?ﬁfﬁﬂyﬂt 6P pyrimidi

4- 2 9, 4 PCT/ 3E03/ O 0.25 g, 1.0
ol ) S5 TAPREL (A e P B ool et BRI, o 8 h,
Al ter evﬁpofrﬁé!& &Fr Bl 188 rautlﬁhgt Eotﬁ%setvé&fnnm@f sdau&:hﬁycﬁahae dofiffion @LEXCesSS of

formc acid was evaporate off and the resulting solid dissolved in 10%
- sodi’ unThW&@hIﬁlﬂn oias heﬂtmdta‘c an @ionﬂ%muﬁhlt@mhmluﬁwmgl\wmmm 70 C for

40 te I d with 2 hi d, ,T | t
A e R el R R T
gi vi ngglﬂg%%f@@gﬂg&t(oﬁpg% 87% . 1H NVR (DMSO-d6): S 13.8 (br s,

1H), 1 , 816 (s, 111), 4.53-4.61 (m 213), 4.38-4.44 (m
1H), 3.79-3.84 (m IH), 3.58-163 (in, 1H),1.72-1.98 (m 413). 10 13C NM\R

55 56, ToRBIDHGD-80S ’-f?ﬁtbrfs,a&)c?t%?brs fing @ 3i.dgn-26 B> 21, 3009

3-(2- hesanmwczetmlé?ﬁstah(laxa@t hEas; 633: @Hﬁmmq-sb&(tﬁ,myt hoxv By
ethyf lg tblo 3-di_hvdr o- | yrimdin-4-o0 s
(DMSO de): 8 173.65, 152 8, V149, 90, 141.41, 11096 52.97, 35.31, 30.09,
25.88, 25.32. |

MS (ES) "4 253 (M+1).

: 'Examp'le 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 prei:ared in accordance with the general method of Example 14 (2)

20 but using (2-methoxy-ethyl)-thiourea (1.5 g, 11 mmol), yielding the tifle compound as a .
white solid (2.1 g, 93%). | | [)

"HNMR (DMSO-de): 8 11.9 (s, 1H), 6.82 (5, 2H), 4.89 (5, 1H), 4.53 (broad s, 2H), 3.62 (1,
2H, J 5.9 Hz), 3.29 (s, 3H). '
25 MS(BS) " /z 202 (M+1).

b)_6-Amino-1-(2-methoxy-ethyl)-5-pitroso-2-thioxo-2.3-cihydro- 1H- pyrimidin-4-one
'6-Amino-1-(2-methoxy-ethyl)-2-thioxo-2,3~-dihydro- 1 H-pyrimidin-4-one (1.0 g, 5.0 mmol)
was suspended in 10% acetic acid (20 mL). Sodium nitrite (0.38 g, 5.5 mmol) was added

30 and the resﬁlting mixture was heated at 75 °C for 1 k. The reaction mixture became first



The title conpound was prepared in accordance with the general nethod of
Exanpl e 14 (a) 20 but using (2-nethoxy-ethyl)-thiourea (1.5 g, 11 1n§n§|£% 2006
yielding the title conpound as a white solid (2.1 g, 93%, ' HNWR A :
(DMSO-d6): 6 11.9 (s, 1H), 6.82 (s, 2M4.89 (s, IM 4.53 (broad s,
21-1),3.62¢0p3/0894dp T 5.9 Hz), 3.29 (s, 3H). 2s M5 (ES) pohgedQfstM -1) -
b) 6- Am no- 1| -( 2- net hoxy. ,

et hyl ) -5-ni troso- 2-thi oxo- 2, 3-dl hygg o-1 H uvrinfdin 4-one :

6- Am no- | - (2- met hoxy- et hyl ) - 2-t hi oxo- 2, 3-di hydro- 1H pyri m di n-4-one (1.0
g, 5.0 mol) was suspended in 10% acetic acid (20 nL). Sodiumnitrite
(0.38 g, 5.5 mol) was added 30 and the resulting mixture was heated at
75 C f pink pndithergpleeWeter (9 mi)xwasradddsand the rraotion MSSERREpB WD 03/ 089430

PCT/ SEQ3/ 00617. 33 i nk and, t hen rple.. Water (2 . was_added and the
react i SIFERPYXEHRE %‘gp‘iﬁf Snlﬁl WﬁgDﬂ?#qdﬁ:g@'g%p@SMﬁ%%ﬁ&ﬁﬁ?% solid was"
col | ected ¥kl ' S ' 2Dk @9 title conpound
(0. 42 B o b e O AT e ™ 1t i ned by

r educi oigainéebwmstiusine thé velimee plihe peple filrztatTae cihide pooductevasmemfiiv thenas used in
the s followng.ste | thout further purification. 3H NVR (DVBO-d6): S
13. 2 ( °§’}ng\%ﬁe§%{lﬁ’ﬂp%ﬁ%‘%ﬁ’“§$@w 9.06 (br s, 113), 4.54 (br s, 211),
3.60 (t, 2H, J 5.8 Hz), 3.24 (s, 3H). io0 ¢) '

5, 6- D am no-1| - (2-nmet hoxy- et hyl ) -2-t hi oxo- 2, 3-di hydro-| H pvri m di n-4-one
The ti tH dMRAPEEAeicnAs 3k Gpan B, 1208 (brg O H) Pote(bnb iR ¥ Genéidl et hod of
Exanpl ) t i _

6-amn 6‘1}@%&#&%%75;{'2%?@5 ni troso-2-thioxo-2, 3-di hydro-1H pyrimd

n-4; one (0.42 g, 1.8 mmol), yielding the title conpound as a yellow
solid (0.28 g, _68‘;/@(.g i;h' H NNIIQ (DVBO- d6) . d?.- 111. 9 (br s, 111), 5.94 (s, ‘2
H) 10 4. Py iﬁ@1@?mm AP-m - - X0= = nes 213) , 3: 28

( S_’ 313)e titi\ésco&1§§l}lndnw£szprgp:]a]ed(i1'1vlgg'c)ofdagge Wi e ggntsg? XSk Y Eﬁa%dpriehilp é?nt hi ne

‘but using 6-amino-1-(2-methoxy-ethyl)- 5—nitroso—2-thioxo-2',3—dihydr6— 1H-pyrimidin-4-
one (0.42 g, 1.8 mmol), yielding the title compound as a yelldw solid (0.28 g, 68%).

15 THNMR (DMSO-dg): 6 11.9 (brs, 1H), 5.94 (s, 2 H), 4.58 (br s, 2H), 3.64 {t, 2H, J 5.6
Hz), 3.47 (br 5, 2H), 3.28 (s, 3H). ' ’ '
MS (BS) "z 217 (MH1).

d} 3-(2-Methoxy-efhyl)-2-thioxanthine
) 5,6-Diamino-1-(2-methoxy-efhyl)-2-thioxo-2,3- dihydro- 1 H-pyrimidin-4-one (0.27 g, 1.3

mmol) was suspended in formic acid (2 mL) and this solution was heated at 90 °C for 1.5
b. 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 %).

"H NMR (DMSO-de): 8 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). '
30 "CNMR (DMSO-dg): 5 172.14, 151.06, 148.02, 139.85, 109.20, 66.04, 56.65, 44.72.



"0 5, 6-Di am no- 1-(2- net hoxy- et hyl ) - 2-t hi oxo- 2, 3-di hydro- 113 :
pyrimdin-4-one (0.27 g, 1.3 mol) was suspended in formc acid (2 9E8P 2006
and this solution was heated at 90 C for 1.5 h. Excess formc acid was :
evaporated off under reduced pressure. 10% Sodi um hydroxi de  sol ution (5
L) was a¥®RF8Y3t he orange solid and the resulting sol BET/BEP3RET heat ed
at ,90 Cfor 2 h. The reaction m xture was neutralized with dilute acetic
acid. The resulti ng 25 solution wa¥ 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 %. "H NWVR :
( DVBO ad s, 113), 12.5 (broad s,11), 8.16 (s, 113), 4.65
(t, ﬁ%@%%)@g?m (t 213, J 6.4 Hz), 3.28 (s, 311). 30 ' 3C NWR .
(DI\/SO dé): 8 172. 14, 151. 06, 148. 02, 139. 85, 109. 20, 66.04, 56.65, 44.72.
15SEP2006 WD 03/ 089430 PCT/ SE03/ 00617 34 NG (ES) m z 227 (IVH) Exarrpl e
16 s 3-(3-(1-Morpholinyl)-propvE3anle}f oxant hine a)

6- Ammo- | - (3- (1- nor phol i nyl ) - Propyl ) - 2-t hi oxo- 2, 3-di hydro- 1H

pvrim di n-4-one The title conmpound was prepar ed in accordance with the

gener al3-@@h@%@cﬁ1m5@m—2mﬁcﬁcameur usi ng o | .
| - (3-(I-norphohnyl’) - propy hiourea (1.1 g, 5.3 mml), yielding the

“title to corrpound as a white solid (1.2 g, 87%, 'HNW (DM5SO-d6): S 11.8
: . . 4.

1 -3.57
T &Br%@(lé‘é)#%ﬁz%—(mn (M

411), Z
c) The title compound was prepared in accordance with the general method of Example 14 (a)

5, 6-Di am no-| - (1 -nmonhol i nvl pvl) - 2-t hi oxo- 2, 3-di hvdr o- 1H-vvf|md
- 4- one bubusmg In Gl TQP]QCIL‘%TPWRX% £r9¥9m?ﬁr@ﬁﬁsﬁ3zﬂmﬂﬂd&@@$@ﬂdiﬂﬁydro 111 ¢
pyrfom qdﬁﬂ&g%a%@%&%‘zé’ é,épgol ) was dissolved in.10% acetic acid (10 o

mnitrite (0.1 mmol ) was added and the slurry was
stlrred at anbient tenperature. After 2 h there was still a |ot
1HNI\&[RG)I\A[SO de): 8 11.8 (s, 1H), 7.24 (s, 2H),484(s, 1H), 4.33 (brs, 21-1),355 -3.57
(m, 4H), 2.30-2.36 (m, 6H), 1.82-1.89 (rn, ZH) '
MS ES) Tk 271 (M-}-l)

c) 5,6-Diamino— 1-(3-(1 —'momho]jnjl)jgmﬁﬂ)-Zih_ioxo-2.3- dihydro-1H-pyrimidin-4-one
6- Amino-1-(3-(1-morpholinyl)-propyl)-2-thioxo-2,3-dihydro- 1 H-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

stitred overnight. The precipitate was collected by filtration _aild washed with water. This

extremely insoluble solid was reduced without analysis. The solid was dissolved in 32%

aqueots 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. Thé filtrate was concenirated and the resulting yelldw
solid suspended in water. The solid was collected by filiration, washed with water, and
dried to yield the title product (0.068 g, 11%).

30



zo of starting material left. More sodiumnitrite (0.32 g, 4.6 mmol) was
added and the solution J stirred overnight. The precipitate was 1 P 2006
~collected by filtration and washed with water. This extrenely insolu%ﬁg
solid was _reduced without analysis. The solid was dissolved in 32%

aqueous antdiY¥*4e8 ni) and then water (6 nL) was added. PTH&E®S8aNti ng red
sojution was ,heated at 70 C and sodiumdithionite (0.91 g, 5.2 nmiol)

was added in small portions. 2s Théh the solution was stirred at 70 C for
1.5 h. More sodiumdithionite (0.91 g, 5.2 mmvl) was added and the
solution stirred at 70 C for another 2.5 h. The neutral solution was

filter r i I i Th Il ol 2 ted and the
resul tﬁﬂlj‘&‘@%ﬁew&éﬁﬂm é@s%é%%&d?%%gﬁi@%ﬁg%%%@%{ ‘ected by
filtrapigpn, washed with water, and dried to yield the title product
(0.068 g, 1199. 30 1 5 SEP 2006 WO 03/089430 PCT/ SE03100617 35 'H NWR -
S 12. OMXJES}, 2286 (Y+1)6. 48 (s, 2 H), 3.59 (m 4H), 2.30-2.45 (m 6H),
1.88-1.91 (in, 2H. M5 (ES) niz 286 (Mtl). s d) o _

3- (3-(1- Mor phol i nyf - propyt) - 2-thi oxant hi ne 5, 6-Di ami no- =

- (3- (&y mp i ipL ibdinggR- 2, 3- di hydr o- 1H pyri mi dur 4- one
'(0.%68379, EQ%M?%‘P%MR@Tg&%%%gﬁ?%%;%n formc acid (0.4 nL) and stirred at
- anbi ens,6-Riemjyerlaf3uil endrphiolibyR-prapyd - 2 thivxe 2, b ihydyoTtepamiidindaeneevapor at ed

~of f an % i um.. hydyoxj de.sol uti o .h.nmL) was added and the yell ow
sol uti g)naﬁ%ésaﬁgéﬂ"é@ ‘ﬁ%/s %éll(‘fe‘?ﬁ’r 0561‘:?93#?%8’?%%113 %a@gﬁfldté‘ﬁmsol ution was
neut r atdhg @t foh 1 AMTRYEREAS B Qirintc R Wasdehobiidd dihfd 1098 sodfuit dge for
several hours. The precipitate was collected by filtration, washed with

watbr , hpdroxideivolusian (1. 2) wes addsdiand he yebompenlistion s heatest & TARC fr 400l | d

0. 025 36%) . 1HNVR (DVBO-db6) :.. S, 1 b ' 1, 2.4.( ,111), N
60197 uthuged e coptb MRt R B a2y e A BRBoRe add fa pitSuiS (210
613) , 1frffhe forQ8vefdlhodt))The bekigiid wdobilectt )by fifiraliés, walihed with water, and

152. 99, 149. 82, 141. 75,111. 24, 66. 39, 55.70, 53.43, -
dried yielding the fitle compound as an off-white solid (0.025 g, 36%).

'H NMR (DMSO-de): § 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). o

13C NMR (DMSO-dg). 5 173.68, 152.99, 149.82, 141.75, 111.24, 66.39, 55.70, 53.43,

46.58, 23.35. | |

MS (ES) "z 296 (V).

:)o _ Example 17

3-(2-Furyl-methvl)-2-thioxanthine

) _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)

exoept 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 mmo?), the tifle product (0.95 g,
66%) was obtained. | |



46.58, 23.35. M5 (ES) mz 296 (Mrl). o Exanple 17 ' 1 5.5EP 7006
3-(2-Furyl -net hyl)-2-thi oxant hi ne a)
6- Am no-1-(2- furyI met hyl ) - 2-t hi oxo- 2, 3-di hvdro-1H p)ri m di n- 4- one 25 The
title conﬁﬂy S prepared in accor dance with the general meth of
Exanmpl e 1 &?0 éxcept that the reaction tinme was reducé’(‘fosgo%[ﬂoﬁﬂh and
the product was precipitated with | ute acetic acid. Using
2-furyl-methylthiourea (1.0 g, 6.4 ), the title product (0.95 g,
66%) was obtained. 1 5 SEP 2006 WO 03/089430 - PCT/ SE03/ 00617 36 'H NWR
(DVMSO-d6): 6 11.8 (br s, 1H), 7.58-7.62 {m 1H), 7.05 (br s, 2H),
S/B 3&%‘?{%1(%%(21@8@ )Silﬁé.aﬁs?:ﬁ{)(,mss#@z (D 168 7(08r(bsSs, 223,3.38- 6488n,(s, 111).
S

6- Ani ndH);QQl-ﬁaégmrlr}BtﬁﬁWEJH},#(SM&ZHI hi oxo- 2, 3-di hydro-1 H Ayci m di n- 4-
one d was prepared in accordance with the general .
nmet hodﬁ?@”m@&w(b) except that the reaction mxture was first
heated at 60 C for 1 h and then stirred at anbient tenperature for 1 h.
The product (0.25 g, 0% was obt ai ned as a brovvn soI id " -when

; S % B feiihy midig-done 4- one (0. 37

10 r Tents.of sodiumnitrite (0,2 3.3 mol
0, 10, oS TRl 0 wap%pmamia%c%«z%fe%@@%”épﬂéﬁ'ﬁ mam%@ %27 (m
111) QbAﬁestiytﬁﬂt £8Ycadtidh mBndLwadnidBndated at(M °c6fo§@-h6ana%he&xr§huéd1§t) 5.62 (s,

211). 3s c¢) 5,6-D-amno-I-(2-
met hyl )amqnhtemmra@reﬁodl hy’dx@rbwcpmﬁm, doh) waomam@smhrwn sdidpound (0. 12
0. S2 s BLEPR PG AR DRSS W i A PR SRR aL SEL N0 b BxamPl e 14

6- afyi N4 mdh)fakd ¥ bquipiiéi afsédlmﬂm@w&s (fhs 4and) Fediddydr o- 1 H

pyri m di n-4-one (0 25 g, 0.99 mmol), was used wi thout purification in
t he next step.

IHNMR: 8 12.1 (br s, 1H), 7.54-7.57 (m, 1H), 7. 45747 (m, 1ED), 6.37-6.40 (m 1H), 6.32-

6.38 (m, 1H), 6.30-6.32 (m, 11, 5.62 (s, 2H), 5.48 (s, 2H).

The title compound (0.12 g, 52%) was prepared in accordance with the general method in

Example 14 (c) starting from 6—amino-l-(2-ﬁ1ryl—methyl)-5-nitroSo-2-Thioxo-2,3-dﬂ1ydr0-

1H—pyrinﬁdin—4-one (0.25 g, 0.99 mmol), and was used without purification in the next

step. o ' - -
w | | - - )

'H NMR (DMSO-de): § 12.5 (br s, 1H), 12.2 (5, 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) "% 239 (M+1).

25 d) 3-(2-Furyl-methyl)-2-thioxanthine _
5,6-Diamino-1-(2-fury} 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



Lo itailetn o

20 1H NVR (DMBO-d6):8 12.5 (br s, IM 12.2 (s, 1H), 7.58-7.60 (in, .1H)
7.55-7.57 (in, 113), 6.38-6.41 (in, 2H), 6.34-6.37 (in, 1 H), 6.30 5-6EP 1006
s, 21), 5.77 (a, 213), 5.63 (s, 213). M (ES) 71z 239 (M+1). 25 d)

3-(2- Fvl r\ﬂﬁl %?3 2- t hi oxant hi ne :

5, 6- Di ani no: LAe22f uryl - met hyl ) - 2- t hi oxo- 2, 3- di hydr o- 1H BGF/SEA3A@MGI7 4- one
(012 g, 0.51 mmol) in formc acid_ (0.5 nL) was stirred at anbi ent
tenmperature for 0.5 it The excess-6f formic aci d was evaporated off and
the resulting solid dissolved in 10% sodi um hydroxide solution (3 nL).

.. This solution was heated at 70 C for 0.5 h. The reaction 30 m xture was

neut r aby ey, Wl ERAEDLET dfeaagieh (9 o el LT Ng_preci pi tate was
collected 1 5 'SEP 2006 WO 03/089430 PCTI SEO03/00617 37 by filtration,

washed with water, and dried. Yield: (0.047 g, 37%. 'H NVR (DVMSO-d6): 8
13.9 ( 11-1 12.5 (s,. AM__8.18 ( 1H), 7.55-7.57_(m_| .36- 6.39
(in, oTRNNR B B30 @ HBCKRAR B 16y 115, A7 0 16 836

152. 85 5%?1 sri42. 77,141, 80, 110. 93, 109. 40, 44.26. M5 (ES) nz 249
(M) . Gégzﬁb %gg%gzp}l Met hoxybenz) | ) - 2-t hi oxant hi ne a)

6- Amn n&*Q NIYR-@MSBRy)be h74/14, 252.85,048.58, 139 3B.1MAI70; 141.80y | 1083109.40; one  The
title conpound was prepared according to the general nethod of Exanple 14
(a) 154%% ept that the reaction was conducted for 2.5 h at refl ux

t enper Mm)ﬂglghgmdlpy 16 h at anbient tenperature and precipitation of
t he product was nmade using dilute acetic acid. Starting with

(4- met hoxybenzyl)-thiourea(1l.0 g, 5.1 mml) afforded the desired product.
(=2 9, 92% . )o 'H NWR (CD30D) ., S 7318 (d, 2H, J 8.6 Hz), 6.89 (d, 2H, J
8.6 Hz), 5.72 (br s, 2H), 5.06 Exemoleld - o o

10
3_-(4—Methcmbenzy1)-2—thipxanthine

a) 6-Amino-1- Q—-methoxyben_zvl)-z- thipxo-2,3-dihydro- 1H-pyrimidin—4-oﬁe |
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- metﬁoxybenzyl)—ﬂﬁourea-( 1.0 g, 5.1 mmol) afforded the desired product,
(1.2 g, 92%). o

_ o 'HNMR(CD;OD): 8 7.19 (d, 2H, J 8.6 Hz), 6.89 (4, 2H, J 8.6 Hz), 5.72 (br 5, 2H), 5.06

(s, 15D), 3.77 (s, 3H).
MS (BS) "' 264 (M+1).

b 6- Amino-1- 4-methox bé 1 -5-nin'oso-2~thioxo—2,3-dﬂ1vdio-1H—pwimidin-4~one
25 The title compound was prepared according to the general method of Exé.ml;le 14 (b) but

using a 2.5 h reaction time, Using 6-amino-1-(4-methoxybenzyl)-2-thioxo-2,3-dihydro- 1 H-

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.



(s, 1H), 3.77 (s, 311). M5 (BS) '1z 264 (Mrl). b) R

6- Ami no- | - (4- met hoxybenzyl ) -5-ni troso-2-t hi oxo- 2, 3-di hydro 1H 1 5.SEP 7006
pyrimdin-4-one 25 The title conmpound was prepared according to the
general nethod of Exanple 14 (b) but wusing a 2.5 h reaction tinme. Using

6- ani no- | -WAMHEP4IBxybenzyl ) - 2-t i oxo- 2, 3-di hydro- | H pyricmisdiamodezone (1.2
g, /4.7 mmol) yielded the product (1.2 g, 88% as a blue-green solid that
was used in the subsequent reactiod3w thout further purification. 1 5-SEP
2006 WD 03/089430 PCTI SE03100617 38 ' H NVR ( DMBO- d6) S 11.9 (s, 1H),
7.18-7.12 (m 2H), 6.95-6.83 (m 213), 5.58 (br s, 3.70 (s, 3H. c)

5 The W@%@%%ﬁ% B s e AR et ?%ﬁ@m;%h B s o

Exanpl exi4.10q }?xcept that dilute acetic acid was used for
neutrallzatlon the reaction mxture. The desired product (0.83 g,
73% was prepared as a yellow solid starting from6-amno- |-(4-

met hoxybenzy dr oz | rim.din-4-one (1.2 g,

4 1 L A i ________ (A |_]|:HO !F CLEE~ () ( m 2H)

, ¥l o
6. 92- 6. nﬁ,@}, 313 (%)
(ES)% ' 353{71%%( M+1) dwﬁs ﬁgp&ii wg%%ébgéz%ﬁ?ﬂﬁ%ﬂfgﬁ%ﬁﬁéﬁ ch) 5, 6) Di am no-

( 4 nektt@pu&iieimlzgel a):stﬁrapiuli waeomsai Br déutrglization &f thy reaniich mxtdeodbe (0. 83 g, 3.0

e B30 L St B L

r educ eghefHoRPiseksE)- %&@Q-mﬁﬁ&a@%ﬂ&mlﬁyﬁﬁuwﬂ&e% aﬁww hydr oxi de

solution (8 nlL) and heated at 100 15 m nut es. e reaction mxture
was neutralized with 10% acetic aC|d and the resulting 20 precipitate )

O P o OB S HRE ADSFARLGE R B s EE  l BTR  por mer om
hydr oxi2e, 5.73 (br 5, 2H), 3.71 (5, 3H). - ' |
MS (ES) "/ 279 (M+1).

d) 3-(4-Methoxvbenzyl)-2-thioxanthine
15 5,6-Diamino-1-(4-methoxybenzyl)-2-thioxo-2,3-dihydro- 1 H-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 : -

W

dimethylformamide and the isolated crystals dissolved in 1M potassinm 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-de): § I39(brs 1H), 12.5 (s, 1H), 8.15 (s, 1H), 7.36 (d 2H, J86Hz),_
6.84 (d, 2H, J 8.9 Hz), 5.63 (s, 2H), 3.70 (s, 3H).
C NMR (DMSO-ds): § 173.85, 158.52, 152.45, 149.36, 141.41, 129.35, 127.97, 113.58,
110.83, 55.01, 49.63.
MS (ES) "/ 289 (M+1),

30



solution, precipitated by neutralization with 10% acetic acid and
collected by filtration. After drying, the title conmpound.(0.14 g 513 PoAi06
was obtained. 25 'HNWVR (DMSO-d6): S 13.9 (br s, 1H), 12.5 (s, 1H), 8.15
(s, IN, 7.36 gd, 2H,J8.6 Hz), 6.84 (d, 2H, J 8.9 Hz), 5.63 (a, 2H,
3.70 (s, YPIPOSHIC NVR (DVSO d6): - 8 173. 85, 158. 52, 152. ABCT/IENSN®GT 141. 41,
129. 35,127.97, 113.58, 110.83, 55.01, 49.63. M5 (ES) " /z 289 (lvl+1).
30 1 5 SEP 2006 WD 03/089430 PCT/ 3¥03/00617 39 Exanple 19

3- (4- Fl uorobenzyl)-2-thioxanthine s a) . ,

6--Am no-1| - (4-fl uorobenzyl)-2-thi oxo-2, 3-di hydro-| H pyri m di n-4-one The
title conpound was prepared accf%-édi ag;bo t he general nethod of Exanple 14
(a) except that the reaction ti 16 h and precipitation of the
product was made by treatnment with dilute acetic acid.

(4- Fl uorobenzyl)-thiourea (1.0 g, 5.4 nmol) afforded the product (1.2 g,
86 % Aad4dhwrotepzipl-fdoxathineH NVR (DMVBO-d6): S 11.9 (br s, 113),
7.27-7.11 (m 411), 6.91 (s, 2H), 5.67 (br a, 2H, 4.89 (a, 111). M
(ES) "/1252 (MF1l). is b) : ‘

6- Agi ngy | - (GtAhkibo1 FRgRZNhdm o -Dlthib 5032kl QX B-pdridndlh By 0- 111 vyrini din
4-one The Tiile conpound was prepared according to the general nethod of
Exanpl &hd #ilg wmpoend ept preprrsdeasordigg tdibe gemedl methotiofExinplal4 @ al of 8 h.

6- Am no- 1| - (4-fl uor obenzyl)-2-1bi oxo-. 2, 3-di.hydro- ||-pyri . nidin-4-one
(1.2 g Sty 2 f Bttt aafggﬁﬂ?laﬁéﬁﬁfl&é ﬁ%@ﬂ(@#@?ﬁ?faﬂe 8% io
‘ treatment with dilute acetic acid. (4-Fluorobenzyl)-thiourea (1.0 g, 5.4 mmol) afforded the :
) product (1.2 g, 86 %) asa white solid.. | |

10 . . o .
H NMR (DMSO-dg): § 11.9 (br s, 1), 7.27-7.11 (o, 4H), 6.91 (s, 2H), 5.67 (br s, 2H),
4.89 (s, 1HD). | |
MS (BS) "/z 252 (M+1).

15 b)__6-Amino-1-(4-fluorobenzyl)-5-nitroso-2-thioxo-2.3-dihydro-1Hepyrimidin-4-one

The tifle 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 %). | - |

THNMR (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). |

c) 5.6-Diamino- 1 -(4-finorobenzyl)- 2-thioxo-2,3-dihydro- I1H-nyrimidin-4-one

25 Thetitle compound was prepared in accordance with the general method of Example 14 (c)
except that the reaction 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-dilyydro- 1 H-pyrimidin-4-one
(0.88 g, 3.1 mmol) gave the desired product (0.55 g, 66 %).

30



'H NIVR(DMSOdG) 8 13.1 (br s,1H),12.8 (br a, 1H), 7.33-7.08 (m 21
7.13 (t, 2H, J . 8.7 Hz), 5.62 (br , 2H). ¢) SSEPZDHE
5, 6-Di am no- 1- (4 f | uor obenzyl ) - 2-t hi oxo- 2, 3-di hydro- 1H pvri m di n- 4- one 25
"The title conmpound was prepared in accor dance wi th the general nethod of

Exanpl e 1WQ®@89%4¢kcept that the reaction was kept at 75PCIBEMS/N6IH

fol owed by 20 m nutes at anbient. tenperature and neutralization of the

reaction mxture was made with dilut® acetic acid. Using

6- ami no-i - (4-fl uorobenzyl)-5-nitroso-2-tlrioxo-2,3-di hydro-1H

pyri mdin-4-one (0.88 g, 3.1 nmol) gave the desi red product (0.55 g, 66

21" IR G A SR sy o)
VB (ES)MS‘(BS) 26Mpa)). d) 3-(4- Fluoro-benzyl ) -2-t hi oxant hine 5 The tltle
conpound was prepared in accordance with the general nethod of Exanple 18
(d) but using .

4_( -f&_gg -thloxo 2, 3-di hydro- 1H pyri m di n- 4- one
esired product (0.24 g, 41 %9. 1HN

6-di No=-l
(o 55 - |
( DVO- dﬁ)}: nﬂs cd l_g&lnﬁbﬁas rephrell in dodofdakde. withlthe %&)eﬂa@m(eﬁmd bFExanpR (dd, 2H, J
8.6, 8. t, 2H J 8.9 Hz) 13C NMR

| ( DI\/BO c(é) butssqgié,ﬁgbﬂm:m@@ (f’ctﬂuombm Ztﬂ@xg@ Milydm-l’ﬁsmw gidingpou83 (d, J
3 485 ES) "1z 277 (M1). 15
Exarrpl 58% gl%%“ g?’ﬁfql %ﬁh?ﬁgsgxi R%éog‘? Joe/B (ES) "1z (ML)

6- Am no- I-phenethyl 2-t hi oxo- 2, 3-=di hvdr o- 1H pyri m di n-4-one 20 The title

_corrpouqd (% epar ed_according to the general method of Exanple 14 (a)
apart MSO-ds): 6 13.9 (br s, 1H), 12.5 (s, 1 815(5 15, 744(dd,21-LJ86 8.6

10 Hz), 7.12 (t, 2H, J 8.9 Hz), 5.68 (s, 2H).
C'NMR (DMSO-de): 8 173.96, 160.14, 152. 48,149.28, 14144, 132. 19, 129.83 (d 780
Hz), 115.00 (4, J 22 Hz), 110.82, 49.49,

‘MS (BS) "z 277 (M+1).

15 : | : ' v Example 2(5.

3-Phen49_tl1yl—2~ﬂﬁoxanthine

a) 6-Amino-' 1-phenethyl-2-thioxo-2,3-dihydro-1 H-pyrimidin-4-one
26 The title compound was prepared according to the general method of Example 14 (2) apart kj

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 dﬂute acetic ac1d Phenethylthiourea (1 Og,
5.6 mmol) afforded the product (1.3 g, 95 %) as a white solid.

25 'HNMR (DMSO-de): § 11.8 (br s, 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),488 (s, 2H), 4.52 (br s, 1H), 3.32 (br 5, 1H), 2.92 (t, 2H,
J8.3 Hz). -

MS (ES) "1z 248 (M+1).

1 b 6- Amino-5-nitroso- 1-phenethyl-2-thioxo-2.3-dibydro- 1 H-pyrimidin-4-cne




froma 3.5 h reaction tinme at reflux followed by reactlon at anbi en] SEP 7008
tenperature for 16 h The product was precipitated by treatnent V\Ath5
dilute acetic acid. Phenethylthiourea (1.0 g, 5.6 mmol) afforded the
product ( 5 9% as a white solid. 25 1H NVR (DV5 8 11.8 (br
a, 1H), ‘;"??' @834%2H J 7.1 H), 7.31 (t, 211, J 7.4 Hz)%&%ﬂ"”“’(" 1H J
7.2 Hz), 7.08 (br s, 21D, 4.88 (s, 211), 452(br s, 1H), 3.32(br S,
1H), 2.92 (t, 21-L J 8.3 Hz). M5 (ES) '1z 248 (I\/H), 30 b)

6- Ami no- 5- ni troso- | - phenet hyl 2-thi oxo-2 3-di hydro-|H pyrinmdin-4-one 1 5
SEP 2006 WD 03/089430 PCTI SE03/00617 41 The title conpound was prepared
accor di g titis coinpouperves atepaet haabrdifg Extbmganerallaethds) of&mm@btldri(h):r easi ng t he

Li???n' (5 P o 8 gt 30§ DL PORREP L et %ﬁ B (1.3 g, 92
, 9.34 (b

(11 1) i?{g!}@?id%? %‘9?36%3’%”’g’g(a?fﬁ%dfhk%ﬁea%&“wgg ) 211),(2.r93

t, 2H J 8.4 Hz c

compountt WAL (FREIREEE 155 Gerdo HA1ZS G & PLROA G B T hsmb A xanpl o 14

(c) 107§§<<§2gkmtﬂ9f% Q’{E%?btg@{tm?% f@phz.t 75 C for 15 mnutes followed

by I' h and Ien ‘nper ature and neutralization of the
reaction mxture was made W th dilute acetlc acid. Using

6- anuno- 5- ni.t : | pyrimdin 4-one
(13gc Sactate : %8s i solated. 3s 'H
(E/B U\@Qtﬁ@)comgo&lg‘ﬂas%%m%d u?-ké)cordzné%ﬁm F&.@Pﬂ 155%3(1 ?fméémgl) 14980+ 4- 56
3- Phe h eetxngyt gt thi r@mwgs fkeptaat Tﬁ éthmt llsenmotnpfwumied/@asl lp raht lemuteﬁ at

~accordance W th t ner t he exceptlon
that fort ?‘?gdcefl PR ﬁwarﬁ?no#qli '%ng' rWa(S: Hgf glv‘%}/a?guteta Fitit2ed.
' acid. Using 6~anuno—5-mtroso- 1-phenethyl-2-thioxo-2,3~dihydro- 1 H-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, 2ED), 7.46-7.16 (m, 5H), 6.25 (s, 2H), 4.56 (br 5, 2H),
2.94 (t, 2H, J 8.3 Hz).
MS (ES) /£ 263 (M+1).

d) 3-Phenethyl- g-thioxanthine

:)20 The title compound was prepared in accordance with the general method of E;;ample 18
(d) with the exception that for the final neutralization 1M hydrochloric acid was utilized.
Using 5,6-diamino-1-pheﬁethyl—2—thioxo-2,3-dihydro-1I-I-pyn'midin—4—one (0.55 g,
2.1 mmol) yielded the desired product (0.39 g, 34 %). |

25 VHNMR (DMSO-dg): § 7.53 (s, 1H), 7.32 (4, 4K, J 4.5 Hz), 7.22 (w, 1H), 4.63 (m, 25),
3.01 (m, 2H), 1.88 brs, 2H).
13C 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 (ES) "/ 273 (M+1).

30



Usi ng 5, 6-di am no- I-phenethyl 2-t hi oxo- 2, 3- di hydro-1 H pyrimdin 4- one .
(0.55 g, 2.1 nmmol) yielded the desired product (0.39 g, 34 %9. 25 1—|5| P 2006
(DVMsO-d6): 5 7.53 (a, 11-1), 7.32 (d, 4H, J4.5 Hz), 7.22 (m IH), 4.6
(m 21), 3.01 (m 2H), 1.88 br s, 2H. 1 3C NMR (DVMSO-d6): 6 170, 56,
-155. 20, 15300 &108943¢6. 41, 138, 54, 128. 58, 128. 46, 126. 34, 1pérABeshSsi82,
32.,59. M5 (ES) "1z 273 (M+1l). 30 1 5 SEP 2006 WD 03/089430
PCT/ SE03/ 00617 42 Exanpl e 21 Enari onmers of _
3-(2-Tetrahydrofuryl -met hyl)-2-tbi oxanthine s A sol ut| on of racemc :
3-(2-tetrahydrofiuyl-nmethyl)-2-thioxanthine (3 ng/nL) was separated by
chiral HPLC on a Chiral pak AD-Rl%CO| (4.6 x 150 mm 5m). The nobile
phase was net hanol : acetic acid: | amine (100: 0.1: 0.1) and the
flowrate 1 nL/mn. The injection volume was 20L. Enantioner | 10 e.e.
© 93.6% Ms (ES) mlz 253 (M+l). Enantioner 2 e.e. 97.3% M (ES) mz 253
- (M+l ) . Hozstivaless F3-(2SreraBdrofiryR niefivixautfidueanthindhe titl e conpound was
prepared using the procedure described for Exanple 6. zo 1HNVR ( DVSO- d6):
S 13.82 (s, IH), 12.40 (s, 111), 8.15 (s, IH, 4.45 (m 211), 1.73 (m
211)., . e andiide By MR ( DMSO- d6) :
S 173. %ﬁgbﬂﬁu(é’g%g{za%%lﬁéq% tgu%i@"ﬁ“# el z%tfﬁg’l’? 37, g')é“%ﬁ’i?ga %Is, 13. 72.
separated by chiral HPLC on a Chiralpak AD-RH column (4.6 x 150 mm; Spm}. The

mobile phase was methanol acetic acid: triethylamine (100: 0.1: 0. 1) and the flowrate 1 -

mL/min. The mJectmn volume was 20pL

Enantiomer1 - | | o - | o )
10 ee 93.6%; MS (BS) "4 253 MH).

Enantiomer 2 | .

e.e. 97.3%; MS (ES) "'/ 253 (M+1).

- Example 22

15

3-n-Butyl-2-thioxanthine -
The title compound was prepared using the procedure described for Example 6.

20 THNMR (DMSO-de): § 13.82 (s, 1H), 12.40 (s, 1H), 8.15 (s IH), 4.45 (m, 2H), 1 73 (m, "D
7H), 1.34 (sextet, 2H, J=7.5), 0.92 (t, 3H, J=1.5).
B3C NMR (MSO-dg): & 173.31, 152.62, 149.30, 141.47, 110.84, 47.37, 28.61, 19.48,
13.72. |
MS (ES) "/ 225 (M+1).

25



MS (ES) mlz 225 (M+l). 25 1 5 SEP 2006 WO 03/.089430 PCT/ SE03/ 00617 43
Screens - Methods for the determ nation of MPO inhibitory activity]&rgEp 108
di scl osed i n:co- pendi ng patent = application WO 02/ 090575. The

phar macol ogi cal activity of conpounds according to the 5 invention was

t est ed m“ﬁh@mﬁ%‘m oW ng screen: Assay buffer: 20 nM sodpOmégomessi um
phosphat e buffer pH 6.5 containing 10 nM taurine and 100 M NaCl . to
Devel opi ng reagent: 2 nM 3, 3',5,5" 48 et r amet hyl benzi di ne (FMB), 200 MKI
200 MM acetate buffer pH 5.4 with 20 % DMF. To 10 | of diluted conpounds
in assay buffer, 40 | of human MPO (final concentration 2.5 nM was
added for 10 ni nutes at roomten&icrature.- Then 50 s1 of H202 (final is
concentration 100 M, or assay b al one as a control, were added for
10 minutes at roomtenperature. The reaction was stopped by adding 10 pl
0.2 ng/m of catalase (final concentration 18 sg/m ) for 5 m nutes

bef or eMedOdiNpr bt dwvBinktior bOMPQgniiktugeartivityeaze disclobed|in(c@-pevif\Bigeh 200 v

: %c)et ate uffag@&@péﬁg[ﬁaa.bm ngFZO% diﬂ“ t%y#g@an%m%goerdmg%g and 200 pM

3, 35,5n§e@§%ﬁ3§§d’lﬁﬁ|WbﬁhQ&r&gf med was then neasured after about 5
m nutes using absorbance spectroscopy at about 650 nM | C50 val ues were

than determ ned using standard procedures. Wen tested in the above

T 60k SH R B Ry B P e PSR o3 SRORTBILRN t her apeur |

acti vi tayrine MePOEEBRONACI, ve results are shown in the follow ng Table: 1
; 5S§P 2006 WO 03/ 089430 PCT/ SE03/ 00617 _

| 10 Developmg reagent: 2 mM 3,3',5 5‘-tetramethy1benz1dme (TMB), 200 pM XI, 200 mM
acetate buffer pH 5.4 with 20 % DMF.

- To 10 pi of diluted compounds in assay buffer, 40 ul of human MPO (final concentration 7

2.5 nM) was added for 10 minutes at room temperature. Then 50 ! of Hz0, (ﬁnél
15  concentration 1-00}11\/.[), Or assay buffer alone as a. control, were added for 10 minutes at

room temperature. The reaction was stopped by adding- 10 1 0.2 mg/ml of catalase {(final -
concentration 18 pg/mi) for 5 minutes before 100 jd of M‘developing :féagent was

~ added (2 mM TMB in 200 mM acetate buffer pH 5.4 containing 20% dlmeﬂlylformamlde

(DMF) and 200 pM KT). Plates were mixed and the amount of oxidised
\}o 3,3‘,5,5‘—tetramethy1ben_zzdme formed was then measured after about 5 minutes using

absorbance spectroscopy at about 650 nM. ICs5q values were thén determined ﬁsmg

standard procedures.

When tested in the above screen, the compounds of Examples 1 to 22 gave ICs5g values of
25 less than 60 UM, indicating that they are expected to show useful therapeutic activity.
Representative results are shown in the following Table:



44 Corrpound | nhi bi tion of MPO (IC50 M Exanple 6 0.87 Exanple 10 0.53
Exanpl e 14 0.51 Exanple 15 0.44 Exanple 16 2.94 Exanple 17 7.57.

Exanpl e 18 0.49 Exanple 20 0.96 f° ~~ 1 5 SEP 2006 45 O ai ms 1&@%?“35
a conmpound of formula (1a) or (1b) YR3 YN RANNR- C/ R4 or I \NRa N
N NN X Mobsd243R3 (la) (Ib) wherein: X represents Sﬂﬁ p,resents

0; Rl represents hydrogen or O to 6 alkyl; RZ represents dsrogen or ‘
to 6 alkyl; said al kyl group beinggaptionally substituted by

Compound | * Inhibition of MPO (ICsp pM) i

Example6 N 07

Example 10 | 053

Example 14. - 7_ - | .0_51 . j '
- Examp.lc 15 R 0.4

Example 16 o | . 234-

Example 17 | _. - 757
' Example18 | 049

Example 20 o 0.96




i) a saturated or partially unsaturated 3- to 7-nmenbered ring opt“'gqr}ﬁplm%
i ncorporating one or two heteroatons zf%' ected i ndependently fromO, an
S, and optionally incorporating a cafbonyl group; said ring being
optionally - substituted by one or nore substituents selected from

hal ogen, hydroxy, Cl to 6 alkoxy and O to 6 alkyl; said al kyl being

- optionally further substituted by hydroxy or C to 6 al koxy; or ii) Cl -
to 6 al koxy; or iii) an aromatic ring selected from phenyl, furyl or

t hi enyClaimai d aromatic ring being optionally further substituted by

hal ogen, O to 6 alkyl or O to 6 alkoxy; R3 represents hydrogen or Cl
to 6 al kyl and R represents hydrogen; or a pharmaceutically acceptable
salt thereo ' 5 Iqmedi cament, for the treatnent or
pr ophyI@'axi sﬁg?bg?g‘gggi@a(ﬁf condi@ ioons I'n which inhibition of the enzyne
MPO i s beneficial. 15 SEP 2006 46 2. The use according to Claim1
wherein the disease or condition is a neuroinflammatory disorder. 3. The
use according to daml Claim2 wherein R3 repifesents H 4. The use
according to aﬁ(oon of ains 1 to 3 wherei ;FTRZ rgpresents optionally
substituted O ton6” a 5. A pharmaceuticdl g n conprising a
t herapeutically eflfect |ve/ nht of @ conpound ¢f fo muN Hq‘a) or (Ib),
according to d aj pharmaceutically ac alt thereof, in
admi xture with X phatnmaceutically acceptabl e a¥j uvght, dil uent or
carrier, for use i nf’he treatment or prophyl axis ofR?neur Bi nf I ammat ory

di sorders. 6. A conpound of fornmula (la) or (!b) YRayY

(1a) ()

2

wherein:

X represents S and Y represents O;

R1 represents hydrogen or C1 1o 6 alkyl;

R2 represents hydrogen er C1 to 6 alkyl; said alkyl group being optionally substitnted

by: _

i a saturated or partially unsaturated 3- to 7-membered ring optionally

 incorporating one o two heteroatoms selected independently from O, N and S,

and optionally incorporating a carbonyl group; said ring being optionally
substituted by one ot more substituents selected from halcgeh, hydroxy, C1 to
6 allcoxy and C1 to 6 alkyl; said alkyl being optionally further substinated by
hydroxy or C1 to 6 alkoxy; or

i) Cl1 1o 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 1o 6
alkoxy;

R3 represents hydrogen or C1 to 6 alkyl and R* represents hydrogen;

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.



NRN />R4 or ~~RA NNNNRZ X RRa (la) (Ib) wherein: X repregentsp s
and Y represents 0; R represents hy gen or C to 6 alkyl; R2
represents Cl to 6 al kyl substituted by a saturated or partlally
unsaturated 3- to 7- nenbered ring optionally incorporating one or two
het eroat ons sel ected independently fromO, N and S, and optionally

I ncorporating a carbonyl group; said 1 5 SEP 2006 47 ring being
optionally substituted by one or nore substituents sel ected from hal ogen,
hydr oxy, CI to 6 al koxy and O to 6 aI kyI sai d al kyI bei ng optionally

further stituted,b oxy .or al koxy and R4

i ndepe?nde nt}ihg use ﬂ‘F‘i&’S‘Bﬂg tch?‘lgﬂa dehegsin @e qciﬁf:ase of qeyﬂmonéfr a Bﬁgpwéémth ly
acceptable(§§+& thereof. 7. A compound of formula (la) or (Ib) which is:
1,3 dllsobury - et hyl - 6-t hi oxant hi ne;

1, 3-di buty) - 8- et hyl - 6-t hi oxant hi ne;

3-isobutyl-1.8-dinet hyl - 6-thi oxant hi ne;

3- (2- riet hy [ Thgtugé peoerding sx@himilms Claig 2 ybbmtylk sprasedty H. 6- t hi oxant hi ne;
3-isobutyl -2-thioxanthine; . 3-isobutyl -2, 6-dithioxant hi ne;
3-isobutyl-8-nethy|-2-thioxanthine; 3-isobutyl-7-nethy|-2-thioxanthine;

4. The use according to any one of Claims 1 to 3 wherein R2 represents optionally

substituted C1 to 6 alkyl.

5. A pharmaceutical formulation comprising a therapeutically effective amount of a
cornpound 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.

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

3

Y R ‘ Y
H1 / H1
~N N ~y N
)\ | )—R or )\ | D>—nr
N | N
X '212 X rl\lz \ha .
R

(Ia) (Ib)

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 unsaturared 3- to 7-

membered ring optionally incorparating one or twa heteroatoms selected -

independently from O, N and S, and optionally incorporating a carbonyl group; said



3-cycl ohexyl net' hyl - 2-t hi oxant hi ne;  3-(3-nmet hoxypropyl )-2-thi oxam%kgE@%UB
3-cycl opropyl net hyl - 2-t hi oxant hi ne; 3 -isobutyl- | -neth
yl - 2-t hi oxant hi ne;  3-(2-tetrahydrof d yl - met hyl ) - 2-t hi oxant hi ne;
2- met hoxy- et hyl ) - 2-t hi oxant hi ne;
- (1- norpholinyl)-propyl)-2-thi oxant hi ne;
-furyl -methyl)-2-thioxanthine; 3-(4-nmethoxybenzyl)-2-thi oxant hi ne;
-fl ubrobenzyl) - 2-thi oxant hi ne;  3-phenet hyl - 2-t hi oxant hi ne,
- ( 2- t emgdsipgroprionally-substitpteyl by-onp poers fibaidtuents selected from halogen,

3

-3-(2-tetr u - h -2zt hi oxant hi ne;. .

“but yl - S‘Y?"ra?%%ﬂ%? %‘k?’r‘? %‘?‘y{ii b%%?%ﬁgéﬂaia@??5?/‘"588%%‘!%|f8“1%"’é| t ther eof .
48 1 5 SEPSQ&@&tetﬁbthﬁ-owSSrgi t@ﬁamjap,und according to Caim6 or aim7
~as a nedi cargent. % A pharnmaceuti cal conposition conprising a conmpound of
formula (| & amd RTindependentdy regrestm hgimizen 6r Gl t€Cbalkyl;7, or a
pharmaceutically acceptable salt thereof, in adm xture with a

- phar maceut ioc pharynagerticplypbdcepmatiiewsalistberedf.| uent or carrier. 10_ A process
for the preparation of a conpound of formula (la) or (lb), as defined in
Claim6 or in Cdaim7, or a pharmaceutically acceptable salt, enantioner,

di ast gr eomey copound of MRl 18y &Qib) wiied Ri n t he process conprises: (a)
reaction of a conmpound of formula (Ila) or (lib) YR3Y R, NNR-~-

N>-- R or Hildiisobreyl-Bomerhyl-6-thioxanthine;
1,3-dibutyl-8-methyl-6-thioxanthine;
3-isobuty]-1,8-dimethyl-6-thioxanthine:
3-(24methy1buty1);6—thioxa.nthim‘.; '

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;
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-fludrobenzyl)-2-thioxanthine;
3—phenéthyl—Z-thioxanthinc;
(+)-3-(2-tetrahydrofuryl-methyl)-2-thioxanthine;

- (-)-3-(2-tetrahydrofuryl-methyl)-2-thioxanthine;
3-n-but}.rl—2-.thi oxanthine;

or a pharmaceutically acceptable salt thereof.



(Ita) (1lb) wherein R, RR3 and R4 are as defined in Cdaim1; X
represents 0 ors; and Y represents 0; with a sul phurising corrpoupsj-sEPl?d%
as Lawesson's reagent or phosphorus ggentasul phide; to give a :
correspondi ng conpound wherein Y represents S; or (b) reaction of a

di anvne of fornmula (Ma) or (11Th) 1 5SEP 2006 49 Y H3 Y RAN C NH N CNH2
or NNH2 NH X R2 R2 R3 (llia) (111b) wherein R, R2, R3, X and Y are
as defined in Caiml; with formc acid or with a trialkyl orthoester;and
where necessary convening the resultant conpound of fornula (la) or
(1b), Bor arlbe K ofspsampoyad aggordipg toClum G (laee (i a$ @ HiedicameRept abl e sal t
thereof; or converting the resultant conmpound of fornula (la) or (Ib)
into a further conmpound of formula (la) or (Ib); and where desired
convemt i ng A plennasutital ndmpasitipawonipdfing a compeungd!of Yoramly J4))or K¥b) accardingt i cal

| somer the Eoeefaim 6 or Claim 7, or a pharmaceutically acceptable salt thereof, in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.

10. A process for the preparation of a cornpound of formula (Ia) or (Ib), as defined in
Claim 6 or in Claim 7, or a pharmaceutically acceptable salt, enantiomer, diastereomer
or racemate thereof, wherein the process comprises:

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

3

| Y R Y
H1 / 1 :
\N N . | R\N \
AT LA
X\ x> NN
B2 | Il{a R®
(la) (lib)

wherein_Rl, R2, R3 and R? are as defined in Claim 1; X represents O or S; and Y

rcprcscnts O; with a sulphurising compound such as Lawesson’s reagent or
phosphorns pentasulphide; to give a corresponding compound wherein Y represents S;
or

() reaction of a diamine of formula (Ia) or (IlTb)



Y 3
1
H\N | NH
)\N NH
x> N 2
H

3

49

or

15 SEP 7006

Y
1
R\N | NH,
)\ NH
X” N \y
rRZ R
(illb)

- wherein RI, Rz. R, X and Y are as defined in Claim 1;

with formic acid or with a irialkylorthoester;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 formnla (Ta) or (Ib); and where desired

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



