WD 2009/ 025618PCT/ SE2008/ 050950 NEW USE 938 Fiel d of the invention
The present invention relates to the use of Mycl operoxi dase (MPO)

i nhi bi t or swonopEhessamceuti cal |y acceptabl e salts thereofpdsE2608850950
treatment of multiple systematrophy 5(MSA). The present invention
further relates to the use of Myel operoxi dase (MPO inhibitors or
pharmaceutically acceptable salts thereof for the treatnent of
Huntington's disease (HD). The present invention also relates to the
use of Myelpparaxogpse (MPO inhibitors or pharmaceutically
acceptabl e salts thereof for neuroprotection. ic Background of the

i nvent i on Higlébbiheimyeniiesse (MPO) is a heme-containing enzyne found
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properties I ndistinguishable fromthose of the intact enzyne. The
enzynme uses hydrogen peroxide to oxidize chloride to 20hypochl orous
acid. (xh I dohalides (like thiocyanate) are al so
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Macr ophagelbe loaii-cgeyirs thtieexhibits spectral and catalytic properties indistinguishable from
those of the intact enzyme. The enzyme uses hydrogen peroxide to oxidize chloride to
20 hypochlorous acid. Other halides and pseudohalides (like thiocyanate) are also
physiological substrates to MPO.

PMNs are of particular importance for combating infections. These cells contain MPO,
with well-documented microbicidal action. PMNs act non-specifically by phagocytosis to

25 engulf microorganisms, incorporate them into vacuoles, termed phagosomes, which fusc
with granules containing myeloperoxidase to form phagolysosomes. In phagolysosomes
the enzymatic activity of the mycloperoxidasc {cads to the formation of hypochlorous acid,
a potent bactericidal compound. Hypochlorous acid is oxidizing in itself, and reacts most
avidly with thiols and thiocethers, but also converts amines into chloramines, and

30 chlorinates aromatic amino acids. Macrophages are large phagocytic cells, which, like
PMNs, are capable of phagocytosing microorganisms. Macrophages can generate

hydrogen peroxide and upon activation also produce myeloperoxidase. MPO and hydrogen



hydr ogen peroxi de and upon activation al so produce nyel oper oxi dase.
MPO and hydrogen WO 2009/ 025618PCT/ SE2008/ 050950 2 peroxi de can al so
be rel easeslobmotobsmiout si de of the cells where the reacticarsE0B/050950
chl oride can induce damage to adjacent tissue. Linkage of

myel oper oxi dase activity to disease hag been inplicated in
neur ol ogi cal 5di seases with a neuroinflanmatory response including
mul tiple sclerosis, Al zheiner's disease and Parkinson's di sease. MPO
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of Neurochem stry. 2004; 90(3):724-33). It is supposed that sone
aspects of a chronic ongoing inflammation result in an overwhel m ng
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(Al bert CJ. et al. J. Biol. Chen1 2001; 276(26) 23733-41), oxidizes
RIS RPN R T e
20 neutrophils (Hampton MB, Kettle AJ, Winterbourn CC. Blood 1998; 92(9):3007-17). A
prerequisite for the MPO activity is the presence of hydrogen peroxide, generated by
NADPH oxidase and a subsequent superoxide dismutation. The oxidized enzyme is
capable to use a plethora of different substrates of which chloride is most recognized. From
this reaction the strong non-radical oxidant - hypochlorous acid (HOCI) - is formed. HOCI
25 oxidizes sulphur containing amino acids like cysteine and methionine very efficiently
(Peskin AV, Winterbourn CC. Free Radical Biology and Medicine 2001; 30(5):572-9). It
also forms chloramines with amino groups, both in protcins and other biomolccules
(Peskin AV. et al. Free Radical Biology and Medicine 2004; 37(10):1622-30). It
chlorinates phenols (like tyrosine) (Hazen SL. et al. Mass Free Radical Biology and
30  Medicine 1997; 23(6):909-16) and unsaturated bonds in lipids (Albert CJ. et al. J. Biol.
Chem. 2001; 276(26):23733-41), oxidizes iron centers (Rosen H, Klebanoff SJ. Journal of
Biological Chemistry 1982; 257(22):13731-354) and crosslinks proteins (Fu X, Mueller



WO 2009/ 025618PCT/ SE2008/ 050950 3 DM Hei necke JW Bi ochem stry 2002;
41(4):1293-301). Various conpounds that are MPO inhibitors are

di scl osed wo 2000005185146, J. Heterocyclic Chem stry, 1¥9a/SE2@)8/0343)
354 , J. Chem Soc., 1962, 1863, WO03/089430 and W2006/ 062465. 5

Mul tiple System Atrophy (MSA) Ml tipleysystem atrophy (MSA) is a

neur odegenerati ve di sorder presenting with autonomc failure and with
notor inpairnent resulting from L-dopa-unresponsive parkinsoni sm
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nechanlsns are pos l'1n o MPO 30activity, which m ght be
mani f ested through its observed overexpression in pathol ogi cal

Support for MPO inhibition in an MSA-like pathology can be generated through the use of
preclinical disease models for MSA, like transgenic mice with oligodendroglial
overexpression of human g-synuclein with or without a toxin addition like 3-nitropropionic

20 acid.

Huntington's disease (HD)
Huntington's disease (HD) is a hereditary progressive neurodegenerative disorder
characterized clinically by motor and psychiatric disturbances and pathologically by

25 neuronal loss and gliosis (reactive astrocytosis) particularly in the striatum and cercbral
corlex. HD is a neurodegenerative disorder caused by expansion of a CAG repeat in the
HD gene, coding for polyglutamine in the huntingtin protein. Explanations to the
pathological mechanisms include oxidative stress, impaired energy metabolism, and
abnormal protein—protein interactions. Such mechanisms are possible to link to MPO

50 activity, which might be manifested through its observed overexpression in pathological
HD tissue (Choi D-K. et al. J. Neurosci. 2005; 25(28):6594-600).



HD tissue (Choi D-K et al. J. Neurosci. 2005; 25(28):6594-600). WO
2009/ 025618PCT/ SE2008/ 050950 4 Support for MPO inhibition in an

HD- | i ke pawbah@gyssasn be generated through the use of r@EUSE2MIsOI950
di sease nodels for HD. Such nodels mght be mce or rats treated with
m tochondrial toxins |ike 3-nitropropignic acid or malonatc (Matthews
RT. et al J. Neurosci, 1998; 18:156-63). Useful nodels m ght also be
transgenic mce expressing Snutants of the huntingtin protein with or
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20neur odegenerative disorder. It is defined as a sporadic
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for the treal ne &mgﬁ Hunti ngton's di sease (HD). 25 Consequently, the
presenf |nveﬁ?|on I'S also directed to the use of a MPOinhibitor or a
pharmaceutically acceptable salt thereof for the manufacture of a

medi canent_ f or Hhe Ire%lnent of Huntington's di sease. 30The wordi ng

"Huntingtéﬁﬂﬁxﬁiég%gﬁglﬁg used herein, is intended to define a

her edi t ar Yt has been found that MPO inhibitors can be used for the treatment of multiple system
atrophy (MSA).

Consequently, the present invention is directed to the use of a MPO inhibitor for the

manufacture of a medicament for the treatment of multiple system atrophy (MSA).

The wording "multiple system atrophy" as used herein, means a fatal progressive
20 neurodegenerative disorder. It is defined as a sporadic alpha-synucleinopathy with

dysautonomia and Parkinsonian and/or cerebellar motor impairment.

It has also been found that MPO inhibitors or pharmaceutically acceptable salts thereof can

be used for the treatment of Huntington’s disease (HD).

Consequently, the present invention is also directed to the use of a MPO inhibilor or a
pharmaccutically acceptable salt thereof for the manufacture of a medicament for the

treatment of Huntington’s disease.

30  The wording "Huntington’s disease " as used herein, is intended to define a hereditary

progressive neurodegenerative disorder characterized clinically by motor and psychiatric



progressi ve neurodegenerative disorder characterized clinically by
notor and psychiatric WO 2009/ 025618PCT/ SE2008/ 050950 5 di st urbances
and pat holwgizemlokss1by neuronal | oss and gliosis (react iROT/SE2008/050950
astrocytosis) particularly in the striatumand cerebral cortex.
Further, the present invention is alsosrelated to the use of MPO
i nhibitors or a 5pharmaceutically acceptable salt thereof for
neur oprot ecti on. Consequently, the present invention is directed to
the use ofgidurVided M @tﬁcﬂugid‘agy b} ReurfR Wsa ehd EIRsRi(redctiRAktestyRRls) f or
neur oprotection. he term "neuroprotection” as used herein is
defined adapicsladhiin ba sehaturesngecersbral coieys 10and/ or sparing of nerve
cell fibers. The term"treating" as used herein, refers to reversing,
alleviating, delaying or inhibiting the progress of, or preventing
t he di sor diarther the@ngedtiiovention isfaiso nelstod o the nm PP éthibiors @me or nore
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A conpound of fornula (1) 20wherein: At |east one of X and Y
r epr esent ICYOPEEUPhe ot her represents 0 or S; L represents a direct
bond or Cl.7alicylene, wherein said Cl. 7al kyl ene optionally
i ncorporating a heteroatom selected fromO, S (0) n and NR6, and said
Cl_7al ky| dihe tespr ‘ingweabtojectior oas piesdblicireiy isgledinedt aswey cotietbefrmeregrdshosdoubl e
bonds, an ' i.S. 250ptionally substituted by one or

toscrP B e P BT o aene 1y 1) '

nor e subst ndependently from OH,

The term "treating"” as used herein, refers to reversing, alleviating, delaying or inhibiting
the progress of, or preventing the disorder or condition to which such term applies, or one
or more symptoms of such disorder or condition. The term "treatment", as used herein,

15 refers to the act of "treating” as defined herein.

Examples of compounds that can be used as MPO-inhibitors are the following:

1) A compound of formula (I}

Y H
Hey N
~ W (1
X I\[J R'
L 1
R

20 wherein:
At least one of X and Y represents S, and the other represents O or §;
L represents a direct bond or C;7alkylene, wherein said C,.;alkylene optionally
incorporating a heteroatom selected from O, 8 (O), and NR®, and said C,_alkylene
optionally incorporating one or two carbon-carbon double bonds, and said C;.7alkylene is
25 optionally substituted by one or more substituents selected independently from OH,
halogen, CN and NR'R®, Cjsalkyl and Cy_galkoxy, said C,alkoxy opticnally incorporating
a carbonyl adjacent to the oxygen;

n represents an integer 0, 1 or 2;



hal ogen, CN and NR4116, C _oallcyl and Cl6al koxy, said Cl6alLkoxy
optionally incorporating a carbonyl adjacent to the oxygen; n

repr esent swenrosoriessger O, 1 or 2; WO 2009/ 025618PCT/ SEAGASHHM&EIH5D 56
Rl is hydrogen, or RI is a saturated or partially unsaturated 3 to 7
menbered ring optionally incorporatinggone or two heteroatons

sel ected independently fromO, N and S, and optionally incorporating
a carbonyl group, wherein said ring is optionally substituted by one
or nore suydsih ﬁy Sol ndependent |y sel ected from hal ogen, S07129,
SO7NRORI, OH, C1_7alkyl, C1_7al koxy, CN, CONR2R3, NR2COR3 and COR3,
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said Cri I | ¢
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with one to three hal ogen atoms; each occurrence,, RF R5
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% RZ represents hydrogen or halogen or a carbon optionally substituted with one to three
halogen atoms;
at each occurrence, R%, R, R*, R*, R, R® and R"” independently represent hydrogen, C;.
salkyl or C;galkoxy said alkoxy optionally incorporating a carbony! adjacent to the
oxygen, said C,alkyl being optionally further substituted by halogen, C;_salkoxy, CHO,

235 Cagalkanoyl, OH, CONR’R® and NR’COR?,
or the groups NR’R? , NR*R® and NR’R'? each independently represent a 5 to 7 membered
saturated azacyclic ring optionally incorporating one additional heteroatom sclected from
0, S and NR", said azacyclic ring being optionally further substituted by halogen, C,.
salkoxy, CHO, Cy.¢alkanoyl, OH, CONR'R® and NR’COR?;

30 at each occurrence R’, R®and R'' independently represent hydrogen or Cy.galkyl, or the
group NR'R® represents a 5- to 7-membered saturated azacyclic ring optionally

incorporating one additional heteroatom selected from O, S and NR'’;



30at each occurrence R7, Rg and R1' independently represent hydrogen
or C _6alkyl, or the group NR7R8 represents a 5- to 7-nenbered

sat ur at ed weaaapobseas ri ng optional ly incorporating one addvirz@sasoso
het eroat om sel ected fromO, S and NR |; WO

2009/ 025618PCT/ SE2008/ 050950 7 or pharfraceutically acceptable salts,
sol vates of solvates of salts thereof These conpounds are descri bed
in WO 2006/ 062465. 2) A conpound selected fromthe group consisting
of : or harmaceutlcally acceptable salts solvates of solvates of salts thereof. These
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ri Enpd:on 4-1 -thioxo- Iy3 4,5- tetrahydro-ZH—pyrrolo[3 2 d]pynm){dm-Z o%%a/ [ I'py

[13[ (1 dﬁf‘t i de}ﬁéﬁfg}sf&hﬁ) PRKAY b3, ik O pIm o, BafghiAN Al RepyT T 010

L | 2[ gy gr dg@ methaxynniethimorily Hetiond- 1,235t irdwdrapRrdol3 2 Apysmidir-bopsir
rolo [ i
1- ( 2- met hOX E%}hz 7 -mﬁﬂi?’{?ﬁ)@?S’JZ_[lhéoxg 152 ? 3= tetrar%lygrro c)pyrrolor[3 F Cgi[]%;frgl_ngﬁnbzi;?? .

i n-4-one; 1- (p1per1d1n— -ylmethyl)-2-thioxo-1,2,3 5-teirahydro—pyrrolo[3 2-d|pyrimidin-4-one;

1- (3ot e peng b2k G Rich Pl 5 34 B BN Lol % e

I n-4-one,
251- (2304- %get hoxybenzyl) 2-thi oxo-1, 2,3,5-tetrahydro-pyrrol o[ 3,2-d] p
yrimdin-4-0

1- [2 hydroxy—Z -(4-methoxyphenyl)ethyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
dpyrimidin-4-one;
1-(2-methoxybenzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(3-methoxybenzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-dlpyrimidin-4-one;

25 1-(2,4-dimethoxybenzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrintidin-4-one;
1-[(3-chloropyridin-2-ylYmethyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-
onc;
1-{[3-(2-ethoxyethoxy)pyridin-2-ylJmethyl}-2-thioxo-1,2,3,5-tetrahydro-pyrrolof3,2-
dJpyriniidin-4-one;

30 1-[(6-0x0-1,6-dihydropyridin-2-y[y)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one;
1-(1H-indol-3-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;



1-[ (3-chl oropyridi n-2-yOnet hyl ] - 2-t hi oxo-1, 2, 3, 5-t et rahydro-pyrrol o[ 3
, 2-d] pyri mdin-4- one; 1-

([ 3- ( 2- et wwyedoheseyd pyri di n-2-yl ] met hy1} - 2-t hi oxo- 1, 2, 3@Eysu2t0sabgsy o-
pyrrol o[ 3, 2- d] pyri m di n-4-one;

301-[ (6-oxo0-1, 6-di hydropyri di n-2-yenet §yl] - 2-t hi oxo-1, 2, 3, 5-t et r ahydr
o-pyrrol o[ 3,2- d] pyrim di n-4-one;

1- (1Hindol- 3-yl met hyl ) - 2-t hi oxo-1, 2, 3, 5-t et rahydr o- pyrrol o[ 3, 2-d] pyr
i m di n-4-qngyy. be\ﬁgngg&%i]@%ﬁﬁéiﬁfiﬂlﬂﬁg @&@Qﬁ@%ﬁl@cﬁo— ¥rr010[3 ,2-d]pyrimidin-4-

1- (1H benzi m dazol - 2- yl nét hyl hi oxo- rahydr o- pyrrol o[ 3,
2-d] pyri madein- 4- one; _
1 (5= oh! ot ge Lok ar9Ys @ YOTRIA 2 A0 sheuufs AR AOR B4
51’ [ (5-f] waeo- 1H i ndol- 2- yenet hyl] - 2-t hi oxo- 1, 2, 3, 5-t et rahydr o- pyrr ol
o[ 3, 2-d] pyri p.di n-4-.one, .
T i hagr S pet TP sDedRY-othioe 523 Sy PR Iot3 Ao m
i di n-4-ongp
1- (1H—|ndole Irrethly )-2-thioxo-1,2, 3, 5- tetrah drg-pyrrol o[ 3, 2-d] pyr
i m di n-4-dnéd H—mdol— -yImethyl)-2-thioxo-1,2,3,3-tetrahydro-pyrro 0[3 2- cﬁ pyrimidin-4-one;
(1)[ L(51 i B%q Qb8 Othietiot). 2 TG b 335 MIBHRS:dyrfolol3 2By AR 8r Y T T O
1- (1H i m dalfSlustoyl Fristdey By mettiyl ke thicko21, 33 5-tetethyditoymimeolqi 2 rdipys|raidin-41]
pyri m di n- 4- one;
1- (1H—l°m FA%ol - 2- yl met hyl ) - 2-t hi oxo-1, 2, 3, 5-t et rahydr o- pyrrol o[ 3, 2-d]
pyri m di n-14¢GRhixiddzol-5-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
[ (5-chl oro- benzim.d zo- -yl)nmethyl]-2-1hj oxo- . )
,2,3,5-tetl réﬁ@’&l‘?‘ azﬁ{}]ﬁ k@%é ti"zﬂ]“bﬁzﬂ'3nfg'Wfrﬁﬁﬁff%ﬁﬁﬁglﬁﬁrz'd]PY”m‘dm""one’

-[ (4, 5-di rlnﬁﬁJaMbro-lH benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
H benzi m dazol - 2- yOret hyl ] - 2-t hi oxo-1, 2, 3, 5- tetrahydro pyrr ol [3 2-
d] pyri ni didipyingde-4-one;
IS 3{ o1 1L @@%ﬁﬁ{&n& o ninFo1 - yrh @I DY b R5- P13 £1cBbRY B b a(B. o
1-(3- chI ordmhmmglin}él-ﬁn&,hl oxo-1, 2, 3, 5-tetrahydro-pyrrol o[ 3, 2-d] pyri m di
n- 4- one;

7-bromo-1-isobutyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one; and
1-(3~chlorophenyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
or pharmaceutically acceptable salts thereof, solvate or solvate of a salt thereof. These

20 compounds are described in WO 2006/062465.

3) A compound of formula (I1a) or (IIb)

Y R15
13 |
R \N N
)\ l />_R1s or )\ \>_R16
N
X7 s
R14 14

(l1a) (lIb)

25 wherein:
one of X and Y represents S, and the other represents O or S;

R represents hydrogen or Cy.galkyl;



or pharmaceutically acceptable salts thereof, solvate or solvate of a
salt thereof These 20 conpounds are described in WO 2006/ 062465. 3) A
conmpound oWwof0omrmieas (ha) or (Jib) 25wher ei n: one of BCTEED00%/050950
represents S, and the other represents 0 or S; 1113 represents

hydr ogen or Clé6al kyl ; 1) a saturatedgor partially unsaturated 3- to
7-menbered ring optionally incorporating one or two heteroatons

sel ected i ndependently fromO, N and S, and optionally incorporating

a car bonylR'gfQpRentS B dHodente CPSIIRG; @REE QAR gfowﬁe‘iﬁg'%?i 881 PR B8 by:
more Ssubstituents sel ected from hal ogen, ~hydr OQ/,_ 1. 6al’koxy and
Ché6al kyl ; ikai d aGatusdgdaripatiellngnwpritechad toy-hembasedt ring apsionalln isgprpgraling
hydr oxy or_ ( XV ). Gleal koxy: Ir | romat e ring
el cot od oA raoaifhs sqicled HARBLARHNy 18h 0.1 bt EhRRRBRNY, |

opt i onal | yindogpdritare asaabisnyt growd sty ring beige nptiddallpablsiyeddy o6t obamokoxy;

io 1215 and, R16 | ndependently represent . hydroge r C sl kyl, .
ar adeatr et aeEBe] B alog SRR AP OEE SrealRi MY b lon Being
t her eof ThREEnLE TREKE dsbsafubddS 36 aidae dr CNaax3 053/ 089430.

According to one aspect of the present invention said MPO inhibitor
i s selectéd fr&makexy:eonpound of fornula (Ha) or (Hb) Y R' 13113

iil) an aromatic ring selected from phenyl, fury!l or thienyl; said aromatic ring being
optionally further substituted by halogen, Ci.salkyl or Cj.salkoxy;

10 R' and R' independently represent hydrogen or Cy_galkyl;
or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. These compounds
are described in WO 2003/089430,

According to one aspect of the present invention said MPO inhibitor is selected from a
15 compound of formula (ITa) or (TTb)

Y R15

' Y

13 13

RN N RN N

)\ l /> R or )\ | \>_R16

N N

X N
R14 R14 R

(lla) ()

wherein:
X represents S, and Y represents O;
20 R represents hydrogen or C,_salkyl;
R' represents C,_salkyl substituted by a saturated or partially unsaturated 3- to 7-
membered ring optionally incorporating one or two heteroatonis selected independently
from O, N and S, and optionally incorporating a carbonyl group; said ring being optionally
substituted by one or more substituents selected from halogen, hydroxy, C,salkoxy and C,.
25 galkyl; said alkyl being optionally further substituted by hydroxy or Cj_alkoxy;
R" and R'S independently represent hydrogen or C;_alkyl;



R..,NNR 1?.,Ne R16 O)_ R16 NN% 1\ 1IN X1X1' 15 R14R14R (11a)(1l1b)

wher ei n: X represents S, and Y represents 0; 20R13 represents
hydr ogen owoGdos@mascikyl; -14 X represents C, _6al |l cyl sulettisetosdsdyo a
saturated or partially unsaturated 3- to 7- nmenbered ring optionally

i ncorporating one or two heteroatons sgjected i ndependently fromO, N
and S, and optionally incorporating a carbonyl group; said ring being
optionally substituted by one or nore substituents selected front

hal ogen, gﬁﬁﬁﬁceu@%aiﬁﬁdckéﬁ% 1@ms,<§é1vat%§ éladdlﬁyas of & @dlﬂthé‘ﬂelﬁﬁ’ Irnéei ng
optlonally urther substituted %Bﬂ% roxy or Ch6al koxy; R15 and R16

i ndependerepinpoynsis pepydsacritied dr W @13%a1ky1 WO
2009/ 025618PCT/ SE2008/ 050950 10 or pharmaceutically acceptable salts,
sol vates or solvates of a salt thereof These conpounds are descri bed
i n WO 2003) 6343 oundjeldstaddnpmo thedrapl ceatigthgfof:fom t he group consi sting
of: s 1,3-diisobutyl-8-methyl-6-thioxanthine;
1,3-dibutyl-8-methyl-6-thioxanthine;
3-isobutyl-1,8-dimethyl-6-thioxanthine;
3-(2-methylbutyl)-6-thioxanthine;
3-isobutyl-8-methyl-6-thioxanthine;
10 3-isobutyl-2-thioxanthine;
3-isobutyl-2,6-dithioxanthine;
3-isobutyl-8-methyl-2-thioxanthine;
3-isobutyl-7-methyl-2-thioxanthine;
3-cyclohexylmethyl-2-thioxanthine;
15 3-(3-mcthoxypropyl)-2-thioxanthing;
3-cyclopropylmethyl-2-thioxanthine;
3-isobutyl-1-methyl-2-thioxanthine;
3-(2-tetrahydrofuryl-methyl)-2-thioxanthine;
3-(2-methoxy-ethyl)-2-thioxanthine;
20 3-(3-(1-morpholiny})-propyl)-2-thioxanthine;
3-(2-furyl-methyl)-2-thioxanthine;
3-(4-methoxybenzyl)-2-thioxanthine;
3-(4-fluorobenzyl)-2-thioxanthine;
3-phenethyl-2-thioxanthine;
25 (1)-3-(2-tctrahydrofuryl-methyl)-2-thioxanthine;
(-)-3-(2-tetrahydrofuryl-methyl)-2-thioxanthine; and
3-n-butyl-2-thioxanthine;
or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof. These compounds

are described in WO 2003/089430.

30



51, 3-di i sobutyl- 8- net hyl- 6-t hi oxant hi ne;

1, 3-di butyl-8-net hyl- 6-t hi oxant hi ne;

3-1 sobut yIwd,8ombsres hy 1- 6- t hi oxant hi ne; PCT/SE2008/050950
3-(2-nmet hyl butyl)-6-thi oxant hi ne; 3-i sobutyl-8-nethyl-6-thioxanthine;
103-i sobutyl- 2-thi oxant hi ne; 3-isobutyi; 2, 6-dithioxanthine;
3-isobutyl-8-nethyl-2-thioxanthine;
3-isobutyl-7-nmethyl-2-thi oxant hi ne;

3-cycl ohexyl. g-?lem(riltgo_%izetr Pﬁ?—éﬁ%ﬁﬁ Rfeo furkP-methyl)-2-thioxanthine represents 3-(2R-

3- ( 3- net hoxy

opyl xant fi ne;

3- cycl opr opyahgebhiydl-Bethil)-Gxbhiokditineg and the (+)-enantiomer of 3-(2-tetrahydrofuryl-

3-isobutyl-1- 11- 2-.t.hi oxant hine,o . o At .
3 (5-tet | ARBBF TSP e methy - 2-oantine
3- (2- et hoxy- et hyl ) - 2- t hi oxant hi ne;

203- (3- (1-gor phol i nyl) - prqopyl) - 2- 1 hi oxant hi ne;

3-(2-fdryl® r%e&qmo)mfg@ﬁfﬁ%&ﬁgﬂ% l%ﬂr%faqﬂﬁ

3- (4- met hoxybenzyl) - 2-t hi oxant hi ne;

3-(4-fluorobegpzyl) - 2-thi oxant hi ne; 3-phenet hyl-2-t hi oxant hi ne;

25() - 3-(2-tetrafiy ryl - met hyl) - 2-t hi oxant hi ne;

(-)-3-(2-tetralydrdf u¥yl - met hyl ) - 2-t hi oxant hi ne; and

3-n-butyl-2-t#To nthine; or a pharmaceutically acceptable salt,

sol vate or solvate of a salt thereof These conpounds are described in
WO 2003/ 089430. W& 2009/ 025618PCT/ SE2008/ 050950 11 The

(-)-enanti

oner of 3-(2-tetrahydrofuryl-nethyl)-2-thioxanthine

represents 3-(2Rill tetrahydrofuryl-nmethyl)-2-thioxanthine and the
(+)-enantigner, of 3-(2-tetrahydrofuryl nethyl)-2-thi oxant hi ne
r epr esent SYIEI®S t et r ahydr of uryl - met hyl ) - 2-t hi oxant hine. 5 5) A

conpound Gf 1ch@roit bex @hd Forpidbents(d, hhd the other represents O or S;

25

L represents (R'*),-Q-(CR'’R™);; wherein (R'®), and (CR'’R*), each optionally contain
one or two double or triple bonds;

wherein Q is O, S(O),, NR*, NR*'C(0), C(O)NR*, or a bond;

wherein R is selected from C.galkyl or C,_salkoxy, said C;.alkyl or said C,_galkoxy is
optionally substituted with OH, halogen, CF;, CHF», CFH;, CN, NR *R™, phenoxy or aryl;
and wherein said phenoxy is optionally substituted with Ci_galkyl, halogen or C;_salkoxy;
and wherein said phenoxy optionally incorporates a carbonyl! adjacent to the oxygen and
wherein said Calkoxy optionally incorporates a carbonyl adjacent to the oxygen;
wherein R'® and R* are independently selected from hydrogen, OH, halogen, CF;, CHF>,
CFH,, CN, NR*¥R?, C1 to 6 alkyl, phenoxy and C.alkoxy; wherein said phenoxy or C,.
¢alkoxy optionally incorporates a carbonyl adjacent to the oxygen; and wherein said
phenoxy is optionally substituted with C;_salkyl, halogen or C)_galkoxy;

wherein p represents an integer 0, 1, 2, 3 or 4 and r represents an integer 0, 1, 2, 3 or 4; and

wherein 1l <pt+r<7;

R'" represents a mono- or bieyclic heteroaromatic ring system containing one or more
heteroatoms selected from N, O and S; wherein said mono- or bicyclic heleroaromatic ring

system is optionally fused with one or two 5- or 6-membered saturated or partially



[1l wherein at |east one of X and Y represents S, and the ot her
represents 0 or S; icL represents (R18% Q (CR19R20.r;

r wherei n w&kpmaig (CRI9R70)r each optionally contai rrCarsE2ams/ 050080
doubl e or triple bonds; wherein Qis 0, S(0)," NR21, NR21C(0),
C(0)NR21, or a bond; wherein R18 is se][{ct ed from Cl_6alkyl or

Cl6al koxy, said Cl.6al kyl or said G _olkoxy is optionally substituted
with OH, halogen, CF3, CHF,, CFH2, CN, NR22R23, phenoxy or aryl;

15and wherggi, fhte?i%%(g HRENSKhe 'o%e%Pﬁabfé%&é’seﬁ:‘éFéatﬂo&ﬂJCeﬁ (Waﬁdﬂs the@élh lexili
hal ogen or G bal Koxyl and wherel n sard p enoxg@dptl onal

i ncor por anwoaonlac)mbnyblem;cawnmg @ysnﬂmealomygé\m Sexd/rvelfheqm 08 H@lS- or 6-

aher o - Rl SRABRIHEN R RE BRI %ﬂl‘uaéﬂ"wﬁﬂ‘gfw‘éﬁ?%@’
?:il ggleE, @E’é?s\m@hlé n;de@bhdehﬂﬁ%ﬁl&&,d fﬁm mo@namy;,,cmﬁanmyoa o
ncor por altuAReRr T IS B T Tliet e lihe B Erda

phenoxy i g OMQRﬁR%ﬂ NR“@(‘@)R% CE@P\@‘S wist Br@ilneﬁiblaﬂé}d |satufh@édQﬁ%E‘rt1@Ily saturated
C] . 6al koxY; wherein p represents an integer 2, 3 0or 4 andr

r epr esent SINgRORIAMERneQr mpre glomgsekcteg: fr%@ IﬂhQrOé Spang adanppo- or Rigycliss Ry 7
represent %e@hﬁp&(?atlcq ﬁ%&r&éﬁ'ﬁ cbﬁta@&%%’hg at ﬁ%tﬁefer&t&ﬂ RIERRPRE 8bPONY
one or nore heteroato sel ecte romN, 0 an ereln sal d m)no-
or bi cycl iagd Mteiromidofealkoxy lsmgytlsgeﬁvewbmmt@bwlmﬁaiallgprf gsantl;wid whemim

or two 5- nmber ed. .sat ur at.ed .or .
0000/ 006 TRRGAEIR o LT 5 B Rl -Pornthad FrvomLadiscsa e of
nore at onbx§gdneaideehdréia Iﬁluﬂ:,C]Nalkﬁl 1§¢1ﬂ1oﬁallwﬁil6§t&utﬁd suith hydiorp or Of.calkoxy;

bi cyclic heteroaronatic m, al one or n fused with on
two 6 or 360 wrgERR oAl Sookorl BRp oG PG - SHOGPLELHO R

optional |y~ sukgit hﬁmﬁ&elwsalb pﬁé}ﬁ)xg'is dgbﬁalg%ﬁlﬁiﬂtﬁté@mtﬁ o hloyc,.
sel ected from hal ogen, CHF2, CH2 3 0(oR24, 5SQ(11) R2ARZ3,

(0-12) nR26alkpR2R23, OH, O to 7 al kyl, Cl1_7al koxy, phenoxy, aw, CN,

15
at each occurrence, R?', R?6, R%, R®, R*!, R* and R® are independently selected from
hydrogen, Cy.salkyl, C;.salkoxy, aryl and phenoxy; said Ci.alkoxy or phenoxy is
optionally incorporating a carbonyl adjacent to the oxygen; and said Cialkyl is optionally
substituted with halogen, C;.galkoxy, CHO, Ca.alkanoyl, OH, C(O)NR*R?

20  NR®¥C(O)R?; and said ary! or said phenoxy is optionally substituted with Cy.salkyl,

halogen or C;.galkoxy;

or the groups NR¥'R*, NR*R? and NR*R? each independently represents a 5 to 7
membered saturated azacyclic ring optionally incorporating one additional heteroatom

25 sclected from O, S and NR, said ring being optionally further substituted with halogen,
C.salkoxy, CHO, Ca.galkanoyl, OH, C(O)NR**R* or NR*C(O)R”

at each occurrence R*®, R” and R independently represent hydrogen or C.galkyl, or the
group NR*®R? represents a 5 to 7 membered saturated azacyclic ring optionally

50 incorporating one additional heteroatom selected from O, S and NR*,

n represents an integer 0, 1 or 2;



C(0) NR27R26, NR2c(0)R26, c(0)-K26, a 5- or 6-nenbered saturated or
partially saturated ring containing one or nore atons selected from
C, N, O orw8,20@ndseas nono- or bicyclic heteroaromatic riRQy/SE2eNSHO/MIS0
cont ai ning one or nore heteroatons selected fromN, S or 0; and
wherein said Ch7al koxy is optionally supstituted with O _7al koxy or
awl ; and wherein iosaid Cl. 7al koxy or said phenoxy is optionally

i ncorporating a carbonyl adjacent to the oxygen; and wherein said
Cl_7alkyl is optionally substituted with hydroxy or Cl.6al koxy; and
wherein said Cl4alkyl is o fionally incorporating a carbonyl at any
posi tion |Mth1h@P@V@P41§lifQ§}§ thigagil Qi{uwvéisiexeladeds phenoxy is optionally

substi t ut | 1 2e
occurrencggd%éﬁh%g%%?ﬁ@g%%’w ag% §‘£2ﬁ5'?§<t Preé?)n%‘l})eﬁig%rﬁllsy
sel ected farariydqagenl; Cl - oal kyI Cl_6al koxy, aw and phenoxy, sai d
Ch6a|koxy or henox y Q ar adj acen
Lo t he roxyb eateraa digh By RRUHETF s Qe PRy 1Y B fR{eBF e RhBR SRS
hal ogen, @ile&’sbﬂﬂmﬂ)mPCE@EZGm_/ﬁ(aBHQanoyl OH, C(0) NR28R29 or

20NR28C(0) R29; and said awl or said phenoxy is optionally substituted
with Cl.6allcyl, hal ogen or CIl.6al koxY; or the groups NR27R26,

NR22R23 a@AN%n%%S%%ﬁm% rgohg{st{ngp,rfesents a5 to 7 nmenbered
saturated azacyclic ring optiona i ncor porating one additional

het er oat ofr(@3eéinecylawtiy o?ﬁh@oxog éﬂd-tNR@Gdfos@f guin-APnBei ng optional |y

further sup t-€ A ) 2. 6al kanoyl , OH,
C(O)N 8@9@%#1&%&2% ?ﬁ%egggﬁ%gtgchrrencg%g, 9 and R3

i ndependentipyridiegk-dsetity 3+ thiogeh2, 6;7-t€tiah6dm3ﬂ@murim6 ankie group NR28R29
represent %

i ncor por at’i eg’r‘i’éy'4é‘g? e?}?oé‘ﬁ%tﬂo 2‘%’55“5{’ 615? %ﬁg’é@ﬁyg % IHO’fO g%3gptegq9% K@?On
represent spuaﬁ.a.cniegager 0, 1 or 2
3-][(5-fluoro-1H-indol-2-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6 H-purin-6-one;

15 3-[(5-fluoro-1H-indol-2-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6/{-purin-6-onc;
3-[(2-butyl-4-chloro-1H-imidazol-5-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-
one;

3-(1 H-benzimidazol-2-ylmethyl)-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;
3-|1-(1/-benzimidazol-2-yl)ethyl]-2-thioxo-1,2,3,7-tetrahydro-6 H-purin-6-one;

20 3-[(5-chloro-1H-indol-3-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6 H-purin-6-one and
3-[(4-fluoro-1H-indol-3-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6/7-purin-6-one;
3-[2-(1H-Benzimidazol-2-yl)ethyl]-2-thioxo-1,2,3,7-tetrahydro-6 F-purin-6-one;
3-(1H-Pyrazol-3-ylmethyl)-2-thioxo-1,2,3,7-tetrahydro-6 H-purin-6-one;
3-[(5-Methylpyrazin-2-yDmethyl)-2-thioxo-1,2,3,7-tetrahydro-6/-purin-6-one;

25 3-[(3-Isopropylisoxazol-5-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;
3-[(4-Methyl-1,2,5-0xadiazol-3-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6/4-purin-6-one;
3-[(6-Butoxypyridin-2-ylymethyl]-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;
3-[(4-Butoxypyridin-2-ylymethyl]-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;
3-[(3-Butoxypyridin-2-ylymethyl]-2-thioxo-1,2,3,7-tetrahydro-6/{-purin-6-one;

30 3-[2-(Pyridin-2-ylmethoxy)propyl]-2-thioxo-1,2,3,7-tetrahydre-6/7-purin-6-one;
3-[(3,5-Dimethylisoxazol-4-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;
3-[(1-Methyl-1H-indol-2-yl)methyl]-2-thioxo-1,2,3,7-tetrahydro-6 H-purin-6-one;



WD 2009/ 025618PCT/ SE2008/ 050950 13 with the proviso that for R 7
thienyl or furyl is excluded; and with the proviso that when Qis O,
S(0) n, NR2Wwo i8A2619) or C(O)NR21, then p is greater orp@EuRsE2b08I080930
50r a pharnaceutically acceptable salt, solvate or solvate of a salt
thereof These conpounds are described ypn PCT/ SE2007/000349. 6) A
conpound sel ected fromthe group consisting of:
3-(pyridin-2-ylmethyl)-2-thioxo-1, 2,3, 7-tetrahydro-6H purin-6-one;

3- (pyridin. (3rM{eﬁ?ﬂ-ilﬁ#r)idlﬁ’:ztﬁétﬁ%l&zlh%xé-d 5 ﬁﬁ%&@ﬁw& BrAtiRl-bi: 6- one;
(pyridin-4-ylnethy hi ox0-1 et rahydr o- 6H puri n- 6-one; 3-
3-

[ 3- et hoxy3- @t{i@li@t%mbc}ﬂ@mhb%ﬂywl,aﬁﬂ- tzughydmfﬁ@unn- -0ne;

2-t hi oxo
[(5 fl uo%%gfﬁfnox ]g‘/f C@‘JM ;ﬁl ﬁﬁy] {g’igqgﬁ%ygrofq&lra yélro 6H pur
- 6- one; 3-{2-[(Quinolin-4- ylmelhyl)ammo]ethyl}—"l -thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;

:Sﬁ E’i( (5§n]::| . r{ci(llfdl_e 1'1r3.]r9(j.)]’5r d(}ig:ml hél ﬁ'}l]a%u}l&e&yﬂ thh1oxoil7,2_,§ %t{:t?a 91-%96'}?-5'&?#

3-[(2- but y-orfk: Chl or o- 1H i m dazol - 5-yOret hy11- 2-t hi oxo-1, 2, 3, 7-tetrahy

dr o- 6H purin- 6- one

3- (1H benA - H\é%tbyl(cnnlgqllﬁékwy}eyhyt)ﬂwn%%&@dh 2higxer] ek, - it by BO-6 H- T G- 6

- one;

341- (1H benzi mi dazol - 2- yeet hyl ] - 2-t hi oxo-1, 2, 3, 7-t et rahydr o- 6H puri n-

6- one; 3-(2-Aminopropyl)-2-thioxo-1,2,3,7-tetrahydro-6/-purin-6-one trifluoroacetate;

ZIO‘:’ %( gng@a%RPyrldm Qdycfme%yl\éammojyodyl}a tthl'(»?oXP 2]3; 72 feéﬂl?yd%oe%fl%u}q C—)on6eH- pu

3 [(4 f | uariflucrddeetargo1l- 3- yOnet hyl ] - 2-t hi oxo-1, 2, 3, 7-t et rahydr o- 6H pur
- one;

342- ( 1H Beh AT gridinp-uglebayioploson-glono-b2 &, Tre s G/ dm i 96t i n-

6- one; 3-{2-[(P r1d1n—4~ lmeth lyamino]propyl}-2-thioxo-1,2.3,7-tetrahydro-6H-purin-6-one;

3-(1H Pyraz{ [( yé y y% |](%Jxopy1} 2,3, 7-tetrahyd ryo 6H Surl n- 6- one;

3-[(5- Met rﬁy@pﬁféa hlﬁrozwy@ﬁétﬂgmgth@hrwn@mpﬁ)ﬂ @,nwmtle@ B AHy Ry prTiR

6- one; ; q

253- [(g Iso%nrcotgy}l?rg%?g%%l 5-yOnet hyl ] - 2-t hi oxo-1, 2, 3, 7-t et rahydr o- 6H

puri n- 6- ordef2- ({[6 (Trifluoromethyl)pyridin-3 -yl]methyl}ammo)propyl] 2—th10xo-1 2,3,7-tetrahydro-

gH[ f)ﬁr :\/ﬁtg}ﬁ ﬂn 6-onef(r1€fﬂloroacetate yenet hyl ] -2-thi oxo-1, 2, 3, 7-t et r ahydr o-

3-[ (6-But @462%{(4 6lDichZoryiyrehibinl 3-yDmtihy Baoind } proEil )2 tddxcah g 1 7ete trithyidty-6 M-

6- onc;

3- [ (4- But PPt n- 2- yOnet hy11- 2- t hi oxo- 1, 2, 3, 7-t et r ahydr o- 6H pur i n-

6-one; ,, 3. [2-({[2- (D1melhylammo)Rynmldm— -yl] methy%l-}ammo)%m}[)yl]-Z -thioxo-1,2,3,7-

3-[ (3-But oxypyri di n-2- t hi'oxo- et r ahydr o- 6H puri n-
6- one; tetrahydro-671- purm-6 -One;

?23%20§] Py 38 RofmbliB L) DRy ko 080 L2 3, PredathyRbd- 80 YRRt PuUr
3-[(3, 5- Dtnﬁudry:iqesm;azol 4- yemnet hyI] 2-thioxo-1, 2,3, 7-tetrahydro-6Hp
urin-6- on%

[(1- Vet hyl™ el Quingtns: Xy hyminoJpronylisgdhiqros 2,37 - iy dr Girpuginbaons; 1y

6-one; 25 3-(2-{[(1-tert-Butyl-3,5-dimcthyl-1//-pyrazol-4-yl)methylJamino} propyl}-2-thioxo-1,2,3,7-

3-
f
3
3
r

tetrahydro-6H-purin-6-one;

3-[2-({[1-(1,1-Dioxidotectrahydro-3-thicnyl)-3,5-dimethyl-1 H-pyrazol-4-yl jmethyl }

amino)propyl]-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one;

3-{2-[(1H-Benzoimidazol-2-ylmethyl)amino]propyl}-2-thioxo-1,2,3,7-tetrahydro-6H-purin-
1 6-ong;

3-[2-({[1-(Phenylsulfonyl)-1 H-pyrrol-2-ylJmethyl }amino]propyl]-2-thioxo-1,2,3,7-

tetrahydro-6H-purin-6-one trifluoroacetate;
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3-(2-Phenyl - 2-pyridi n-2-yl ethyl)-2-thioxo-1, 2,3, 7-tetrahydro-6H purin

- 6- one; WO 2009/025618 PCT/SE2008/050950
3- (Qui nolin-4-ylnmethyl)-2-thioxo-1, 2,3, 7-tetrahydro-6H puri n-6-one;
3- [(6-Phenoxypyridin-3 15

-yOnet hyl] - 2-t hi oxo-1, 2, 3, 7-t ctr ahydr o- 6H puri n- 6-one; 3-

{2-[ (Quinolin-4-yl met hyflam no] et hyl |

L e b s -2 i
ethyl) - 2- %llkﬂ,%&éet@_,hzc,hs; -p@m&%y@k@l@wapﬂﬂtpm- 6-one; 3-

{2-[ Met hyls( @uiiaol Lty A1 OREY. fﬁ@?h?ﬂirﬁﬁlg}/ﬂr!)py'l)z-}tlﬁ]bﬂfsRQ,%;?Ztctrahydro-fiH-

, 3, 7-tetrahydro- Burlrlf- - oe)',

3- (2- Ani ngurisydie; 2- t hi oxo- 1, 2, 3, 7-tetrahydro- 6H puri n- 6- one

5\t oA ST SR T e bl R g 27

{2- [ (Pyri déetrehgdiptareptayii-6ane;no] propyl | _

% g: E ? g??é}ﬁ?@ﬁ&ﬁé;ﬁgg g)?%gquﬁij?]gpggg|~$—_y16];11%t?§(1}al:l))l_ino)propyl]-2-thioxo—l,2,3,7—
i

propyl) - 23 i(oSE@@i-ﬂ?,iIB?tg)’l?L-( -thémybl?ﬂi)6W—pmr¢lnﬁ-yllrsahﬂh@lim)pmpyll-2-thiox0-
triflugro , . )

{[6-( n ﬁ?@%’%ﬁ%ﬂi@éﬁﬂ?‘&?”ﬁ??iﬁmt hyl ) ani no) pr opyl k

2- t hi oxo- B-2;3[4/E3tEtlombyrchopllH-mpethylak/6-ppune -2-y i ihtthipll onime jpatpey] |- Bthi@o-

é{ §ghgd?Oq%zgg%ﬁ%g%%ﬁpga}/%ggt hyf | am nol propyl) - 2-t hi oxo-1, 2, 3, 7-t
{I t2 E Di EeEjmw-gﬁn@mémécymieﬂn&)gﬁmﬁi]ﬂs}ﬁfaﬁmtnmmmag’v-lenahydrb@mp&inzwne’;
- tetrahydro- - purin-6-one; 3- ) )

{ 2- [ ( Qui nor@nlG- el Ayrmatte oo} proppyiaming e thio- 1120 Jr e sy disié1
1- puri p- 6-0RR-6Lddcf | UOr cacetate; 3-

{2-[ (Qui noli n-3-yl met hyfl ami no] pro

- 2-t hi ox 031(22{[@,-31:0@91-I-aWU&-éHGBﬁcﬂmgﬁflngfﬁmﬁéﬂamas}l(fglyl)-2-lhi0><0-1,2,3,7-
{[(1-ten- @é}@ﬁ%@@ﬂﬁﬁ%%& 1H pyrazol - 4- yOret hyf | am nol propyl) - 2-t hi
oxo-1, 2, 3,7/-
3-(2-{[(1-Methyl-1H-indol-3-yl)methylJamino} propyl)-2-thioxo-1,2,3,7-tetrahydro-6 H-
purin-6-one;

20 2-Thioxo-3-{2-[(1H-1,2,3-triazol-5-ylmethyl)amino]propyl}-1,2,3,7-tetrahydro-6 H-purin-6-
one;
3-[2-({[1-(Benzyloxy)-1H-imidazol-2-yl]methyl } amino)propyl]-2-thioxe-1,2,3,7-tetrahydro-
6H-purin-6-one;
3-(2-{[(6-Bromo-2-methylimidazo[1,2-a]pyridin-3-y)methyl]amino } propyl } -2-thioxo-

25 1,2,3,7-tetrahydro-6 H-purin-6-one;
3-{2-[({1-[2-(2-Methoxyphenoxy)ethyl]-1 H-pyrrol-2-yl} methyl)amino]propyli-2-thioxo-
1,2,3,7-tetrahydro-6H-purin-6-one;

N-[1-Methyl-2-(6-oxo-2-thioxo-1,2,6,7-tetrahydro-3 H-purin-3-yl)ethyl]pyridine-2-
carboxamide;

30 N-[1-Methyl-2-(6-ox0-2-thioxo-1,2,6,7-tetrahydro-3 H-purin-3-yl)ethyl Jnicotinamide;
N-[1-Methyl-2-(6-0x0-2-thioxo-1,2,6,7-tetrahydro-3 H-purin-3-yl)-ethyl] isonicotinamide;



tetrahydro-6H purin-6-one; 3- [2-( {[1-(1, 1-Di oxi dotctrahydro-3
-thicnyl)- 3, 5-di net hyl -1 H pyrazol - 4-yl ]inct hyl

ar ni no) pr owpldovdz36li8 oxo- 1, 2, 3, 7-t et rahydr o- 6H- pur i n- 6- GMEISE2008/0R950
{2-[ (1H Benzoi m dazol - 2-yl met hyf| am no] pr opyl |

-2-thioxo-1, 2,3, 7-tetrahydro- 6H puri n3Q§- one;

342- (1[ 1- (Phenyl sul fonyl) - 1H pyrrol - 2-yl ] net hyl ) am no] propyl ] - 2- t hi ox
0-1,2,3,7- tetrahydro-6H purin-6-one trifluoroacetate; WD

2009/ 0256 Wﬁ%ﬁ@@—@@b@@%@x@ﬁﬂ 3;7-tetrahydro-3/- urin-3-yl)ethy§é1 ,3-naphthyridine-2-
{2-[({2-[ (4-net hyl phenypsul fony1] - 1H pyn- ol- 2-yl | net hyDam ncdpropyl | -
2-t hi oxo1 c2tbgxgmiudest r ahydr o- 6H- puri n-6-one trifluoroacetate; 3-(2-

([ (1 et AL v 5 0 26 SQRRAN Ll e AR QR Y -4 P chicdid 4 T 2

hydr o- 6Hpur
5342- (1] 1cbbosanidBut yl phenyO- 1H pyrrol - 2-yl ] met hyl |

am no) pro -2-thigxo- 1,2 3 7- r rQ-6H in-6-0ne: .342
(1L (S Pne bRy siho 25 Steyiorsd 2 AR AT ey sDuBy R Fi i Bsco- 1
2,3, 7- telchabysdfide@dput i n- 6- one;

342-({[2,5-Di net hyl-1-(1,3-thiazol -2-y1)-1Hpyrrol - 3-yl Ln'et_hyl }

ani no) pr o;ﬂrﬁl]‘l‘@mb'i;?&gt'@o‘?.6111929'1}33;@z"fegﬁhﬁﬁ?’éf&%’ﬂr%&lﬂ‘it%d 1 griidagole2- (¢
[ 4- (3- Chl QL BSNZRY fifturdacBRENy1- 1H pyrrol - 2-yl ] net hyl

ami no) propyl]-2-thioxo- 1,27, 3 ,7-tetrahydro-611-purin-6-one; 3-

{ 2- [ (1H | ror dahomagevjicatbt dvpedaablasa]tipsodynye 9r-splvatei adrgall theregf. Thesstooamryeds-

o b Syt lligladtt | decel 2 yCret byl ng
[ (4-Brono-1-net hyl- 1H i m dazol - 5- yOnet hyl ] am no} propyl) - 2-t hi oxo-
1.2,3,7 tF%E‘ {lsaehl %{e(ai_c?nlg: ua%gc:_egfigaﬂg ;acceptable salts may be useful in the preparation of
the compounds according to the present invention. Suitable pharmaceutically acceptable
salts of the compounds described herein include acid addition salts which may, for
15 example, be formed by mixing a solution of the compound according to the present
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric acid,
sulfuric acid, methanesulphonic acid and fumaric acid. Furthermore, where the compounds
carry an acidic moiety, suitable pharmaceutically acceptable salts thereof may include
alkali metal salts, e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or
20 magnesium salts; and salts formed with suitable organic ligands, e.g. quaternary

ammonium salis,

The expression "pharmaceutically acceptable salts” includes both pharmaceutically
acceptable acid addition salts and pharmaceutically acceptable cationic salts. The

25 cxpression "pharmaccutically acceptable cationic salts” is intended to define but is not
limited to such salts as the alkali metal salls, (e.g., sodium and potassium), alkaline earth
metal salts (c.g., calcium and magnesium}), aluminum salts, ammonium salts, and salts with
organic amines such as benzathine (N,N'-dibenzylethylenediamine) and choline. The
expression "pharmaceutically acceptable acid addition salts" is intended to define but is not

30 limited to such salts as the hydrochloride, hydrobromide and sulfate.



3-(2-

{[(1-Methyl-1Hindol-3-yOret hyl ] am nol propyl)-2-thioxo-1,2,3,7-tetrah
ydr o- 6Hpurwo-2@enws18 202- Thi oxo- 3- PCT/SE2008/050950
{2-[(1H 1, 2, 3-triazol - 5-yl net hyDam no] propyl |

-1,2,3,7-tetrahydro- 6H purin-6- one;

342- ({[ 1- (Benzyl oxy) - 1Hi m dazol - 2-yl ] met hyl } am no) propy1] - 2-t hi oxo-1
, 2,3, 7-tetrahydro6H purin-6-one; 3-(2-

{ [ (6- Br onoppd pRBi Yt idhl éptatde adiieMicisalty todtafiNefrétydat iy idacids can be
propyll-2-thioxo- 251, 2,3, 7-tctrahydro-6H purin-6-onc;  3- %24(

{ 142~ ( 2- VEeasdx Pinaies Ry reachya the fiee pgid fom ol wilh asppsppEAR hajep FapsA bass t h

i oxol, 2, 3,4 5 1L "l cRidNRd st eioxide. The pharmaceyticall

Vet hy L 2 BRI SR R g sofd oporide, The pparmacentiepl,
i ne- 2- canrbaptaticdeid @dition salts containing free amine groups can be readily prepared by
N-P- VELRY | 26 8712180, Ralfth B Gk Spopkihludllydr o- 3H- puri n- 3- ypet hygni ¢
N-[ 1- Met hy1l- 2- (6- oxo- 2-t hi oxo-1, 2, 6, 7-t et rahydr o- 3H puri n-3-y1l) - et hyl
] isonicotjnanmde; . WD 2009/ 025618PCT/ SE2008/.050950 16

N-[ 1- met hﬂh-e_zl-si%ﬂqﬂes@lzs-@ws(ﬁd\;lﬁswa?@rﬁ g Saw@f%t SFEPE He et hy! | -
1, 8- napht RyJehGhNRIED it iRANBM @8N asymmetric carbon atom are chiral compounds, and

N- P- Met hyl - 2- ( 6- oxo- 2-t hi oxo- 1,2, 6,7-tctrahydro-3H purin-3-yCcthyliqu
i nol i nc- 2-dependingcarihelpresence of asymmetric atoms, the MPO inhibitors may exist in the form
oM P MRt et 8K ok Vi ety Fambick S:/if B0 S bR fsbRierd s &1 Y1
yri m dine-2-""carboxam de;" an

N41- Met hylsp&ifiGenanider@ers.hi oxo- 1, 2, 6, 7-t et rahydr o- 3H puri n-3-yfl ethyl]-
1H i m dazol e-2- carboxami de trifluroaceate; or a pham aceutically
acceptable salt, solvate or solvate of a salt thereof. These
conpounds Maah&ciest Farhekibss PCT/ SE2007/ 000349. For use in nedicine,

har maceutically acceptable salts may be useful in the preparati on of
P The MPg inhibito?s or pharmaceutically g/cceptable salts thereof descriged }?erein can l?e

15 administercd in a standard manner such as orally, parcenterally, transmucosally (c.g.,
sublingually or via buccal administration), topically, transdermally, rectally, via inhalation
{e.g., nasal or deep lung inhalation). Parenteral administration includes, but is not limited
to intravenous, infraarterial, intraperitoneal, subcutaneous, intramuscular, intrathecal or via

a high-pressure technique.

For buccal administration, the MPO inhibitors or pharmaceutically acceptable salts thereof
can be in the form of tablets or lozenges formulated in conventional manner. For example,
tablets and capsules for oral administration can contain conventional excipients such as
binding agents (e.g., syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch or

25 polyvinylpyrrolidone), fillers (c.g., lactose, sugar, microcrystalline cellulose, maize-starch,
calcium phosphate or sorbitol), lubricants (e.g., magnesium siearate, stearic acid, talc,
polyethylene glycol or silica), disintegrants (e.g., potato starch or sodium starch
glycollate), or wetting agents (e.g., sodium lauryl sulfate). Tablets may be coated
according to methods well known in the art. Such preparations can also be formulated as

30 suppositories for rectal administration, e.g., containing conventional suppository bases,

such as cocoa butter or other glycerides.



t he conpounds according to the present invention. Suitable
pharmaceutically acceptable salts of the conpounds described herein
i ncl ude acwd em@aiision salts which may, for 15exanpl e, |rETiSERIMBMSM050
m xing a solution of the conpound according to the present invention
with a solution of a pharnmaceutically geceptable acid such as
hydrochl oric acid, sulfuric acid, nethanesul phonic acid and fiunaric
acid. Furthernore, where the conpounds carry an acidic noiety,
sui tabl e RhatysReeH fo?ﬁihhl)itlé}%b%ﬁﬁrﬁﬁﬂ %F@Hﬂlﬁbﬁo‘?@éreﬁhfanﬁ%)éuﬁc@ﬁ%h&@ i@blkal i
metal salts, 'e.g. sodiumor potassiumsalts; alKaline eart I%
salts, e. gallsdhqrreolinm dypiadly ha greogded i diallers olzrseluighsysfessipm@r Wintllswn
Sui tabl e
oxpr ossi on? oiage nRB R oF s SR B SRR WA B Fonvenional
phar mace utpm;mllﬁr;t, sck esp«ﬂlalhibmdﬁlmbnbnmichmt bnﬂnlchlafdimommmht}pﬂnarmmumpicaﬂ ang
accept abl %ﬁ |fc salts. The.25ex (pr ess ]F)har maceuti c h
accept dbl €% |8m ff“t"&“ C?%Pfisﬁt"% Jagen a“dlé? nﬂﬁtaq‘u‘eé’“%"t lﬁ)f?srﬁ”t"ﬁés
to such sak &roE§ ckdagspbiki@tentsRAiBhs, Bl paSies, (08 afd in 0Bk BT @Addicated plaster,
pot assi um, aline earth netal salts (e.g., calciumand nmagnesiunj,
al uni num ac hsor mERHRIAI%m sal ts, and salts with organic anines such as
benzat hi ne (N, N-di benzyl et hyl enedi am ne) and chol i ne. The expression
"pharmaceutical |y acceptable acid addition salts" is intended to
define butAddmcm@ltly,w(D mibitathrs @ pheeceisticelly aocepthlde bat@thrren{geschbed herein
hydr obr om 9 The
phar maceutclglgb m1u edef%r%a]ren\/%zgfag %nrl{lg%ggﬁg %léé? ggpg&n?ﬁ‘?oaggnféé?%ox lic
aci ds can Fbenuilemhslfyr 1pfee@cafcad bbyn the dqrir dfguﬁ;hﬁsléxtsemlamnd, drcanmisoinsm th
an approprlate base. Q/ i cal, bases .ar.e sodi um h dro |de sodi um
met hoxi de % A" ABEPLHS %ﬁxﬁ"&&aﬂwmmp Qe PYFRA SUpPUhe aci o
addi tion %ﬁbﬂ&lrfgoéﬁc?érmlﬁibgrsf Qgelﬁéﬂﬁn@nﬁ[ﬁél?%&@dﬁv@ﬂlgfr&ﬁdﬁ kah trie pawest
by 5reacting the free base Formvvlt t he approprlate acid. The use of
optical i demefos costiftion “ﬁlﬁlal:ﬁutt%h“‘sv@l%d%(% sirtl ipwraeses fise gptendrlarpuse.
present; i nvention. MPO inhibitors having an asymetric carbon atom
are chlral conpounds, and dependi ng on the presence of asynunetric
atons, thdhvRGPQ mhiilijmtmrsahmgacemicsltly iogepthtde fadts thcirendfin adcrrdanesvidf the
i soners, parti.cu ra (m.o s such
ne spect f PRRANAEHLH O BT bualla b A5l Ry Qe R
i nhi bitor §01®ful¢ﬁﬂ)ﬁ§ aaceuidni@bteyed dg daplhabiien @3 tsﬁbmﬂtvmamty aasiemnzedarly)
herei n can

or by 1ntramuscu1ar injection. Accordingly, the compounds of the present invention can be
20  formulated with suitable polymeric or hydrophobic materials (e.g., an emulsion in an
acceptable oil), ion exchange resins, or as sparingly soluble derivatives (e.g., a sparingly

soluble salt).

For oral administration a pharmaceutical composition comprising the MPO inhibitors or
25 pharmaceutically acceptable salts thercof according to the present invention can take the
[orm of solulions, suspensions, tablets, pilis, capsules, powders, and the like. Tablets
containing various cxcipicnts such as sodium citrate, calcium carbonate and calcium
phosphate are employed along with various disintegrants such as starch and preferably
potato or tapioca starch and certain complex silicates, together with binding agents such as
30 polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and talc may be used to form tablets. Solid

compositions of a similar type are also employed as fillers in soft and hard-filled gelatin



i sadm nistered in a standard manner such as orally, parenterally,
transmucosally (e.g., sublingually or via buccal adm nistration),
topi cal | y,worzamvadsnsal |y, rectally, via inhalation (e.@GT/SEasml50050
deep lung inhalation). Parenteral adm nistration includes, but is not
limted to intravenous, intraarterial,j¢ntraperitoneal, subcutaneous,
i ntranuscul ar, intrathecal or via a high-pressure technique. 20 For
buccal adm nistration, the MPO inhibitors or pharnmaceutically

accept abl Q:aﬁs%léssprteféﬁ’é@ﬁfateﬁ@@ iPhid ddnh&&ioh Qrsmrfaiudte mt&,& 8r Bilk ke RGOS
formul ated in conventional manner. For exanple, tablets and capsul es
for oral aehichisqleauaraveighanolyeihylapmelyestvent i onal exci pi ents such as
bi ndi ng agents (e.g., syrup, acacia, gelatin, sorbitol, tragacanth,
muci | age of starch or 25pol yvinyl pyrrolidonc), fillers (e.g.,

| act ose, sAlgamativelycthe S4B inhibliforsor pearmukasielynabaratdd sults theravéilescubed

PP B dre? Rderbobpue i FA Sl ppars (R PR BRI RN S ©271

pot at 0 st anglRnaénss QuhitioNs Setnaﬂ@dsnsgéyy@p@l biedligirs, fO exwblel mr@ganf@nﬁaugns
sodium lauryl  sulfate). Tablets be coated accordi ng to nethods

wel | knowfoniainingdhesecomppunds ﬁ%‘ﬁf‘aﬁfsﬁefl@ﬂ s g dry prpdugt 108 coistition il wepder

30supposi tRhiRSfiRble VEGER be TR §&dh¥thﬁ']are1ﬁr£10ns SRRt d%ﬁventlonal
convent i onal SUpposI tory bases such as cocoa butter or other

gl ycer i desdditivg, 2ebas SRR SEXU0BATBOS KOsy, Gyrthelisi and oawral grms

i nhal ati o 0, i t r ceptabl e
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25 dilucnts as watcer, cthanol, propylene glycol, glycerin and various like combinations
thereof. Suitable dispersing or suspending agents {or aqueous suspensions include
synthetic and natural gums such as tragacanth, acacia, alginate, dextran, sodium

carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

36 The MPO inhibitors or pharmaceutically acceptable salts thereof described herein can also
be administered in a controlied release formulation (definition} such as a slow release or a

fast release fornmrulation. Such controlled release formulations of the combinations



acceptable oil), ion exchange resins, or as sparingly soluble
derivatives (e.g., a sparingly soluble salt). For oral admnistration
a phar nacewpize®@lo2sasposi ti on conpri sing the MPO i nhi bi tREITESER008/050950
25pharmaceutically acceptable salts thereof according to the present
invention can take the form of solutiomg, suspensions, tablets,
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Description of the Methods

The treatment of transgenic (tg} or wild type mice with 3NP constitutes also the most
established models of HD (Brouillet E. et al. Prog. Neurobiol. 1999; 59:427-68). It relies

25 on subacute systemic injection of this mitochondrial-complex II toxin. In mice, this toxin
creates HD-like siriatal lesions and replicales the metabolic failure occurring in HD.
During its extensive usc a correlation (Fernagut PO. et al. Neuroscience. 2002; 114:1005-
17) between the time-course and intensity of the motor disorder has been demonstrated,
using a semiquantitative scale (rating bradykinesia, truncal dystonia, hindlimb dystonia and

30 clasping and impaired postural control) and the severity of striatal damage (neuronal loss
and astrocytic reaction). An impairment of sensorimotor integration has also been

demonstrated using quantified tests known to be sensitive to siriatonigral dysfunction:



When aqueous suspensions and/or elixirs are desired for oral

adm ni stration, the conmpounds descri bed herein can be conbined with
vari ous swotempisimgents, flavoring agents, col oring @§arHES()08/050950
enul si fying agents and/ or suspendi ng agents, as well as such
25di l uents as water, ethanol, propyleng; glycol, glycerin and various
| i ke conbi nations thereof Suitable dispersing or suspendi ng agents
for aqueous suspensions include synthetic and natural guns such as
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pati ent, avdodhhedrial k$1b1mtammmm1@e preshnseoﬁ ghai/\p;ttd»plafsnhhmchlkioh* inof the
ordinary rtisan. The e rmul ati adm ni s t and
Gosage. Latbeeiansubnoggeed e bl pedont e ot Fuft GEGHIN YRR pdftse
patient's aaim (StadimovbdE age. AMDLPhthand003il66:869-76)an be adj ust ed
individually to provide plasma | evels of the active noiety, which are
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25 activation in the SNe. Suppression of microgliosis in the tlmc period between 2 and 4

months of age was found (o be neuroprotective for nigral neurons. The [indings suggest
that the combined transgenic and neurotoxic MSA mouse model should lend itsclf as a pre-
clinical test for novel therapeutic candidates for MSA, both for early “minimal change” or
late progressed “full-blown” MSA paradigms.

30
Microglial activation is a prominent finding in MSA brains. It was shown, in transgenic

niice overexpressing human wild type a-synuclein under the control of the proteolipid



using a semquantitative scale (rating bradykinesia, truncal
dystonia, hindlinb dystonia and 30cl asping and i npaired postural
control) awd2ote2severity of striatal damage (neuronal HOOSE2@8450950
astrocytic reaction). An inpairnment of sensorinotor integration has
al so been denonstrated using quantifieghtests known to be sensitive
to striatonigral dysfunction: W) 2009/025618PCT/ SE2008/ 050950 21
general activity, pole test and beamtraversing test. Consequently,

several ofprdihia (an%rrbﬁan‘er e 8ch Qhic @hadBin@ndd rﬁicm@ﬁmma{mioﬁ@kpeeﬁdpm kS,
of rel evance are the sane as in the used MSA nodel. Thus, the

striatal ;y@hﬂﬁ@paé@y wihigh ig aptibe ereeimowidd pe §87RMeiming(Bislagpva Nectizhitar. J.
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a-synucl ein ex res
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stri at oni gﬁﬂiallﬁl egdhnes iitcbgdn&NDn bptdassing Alaoter @edd ecied, mfmlgyn oxide
(OPCA), astrogliosis an 1(}31 crogliosis conbined with

ol i godendf(hI 1 HFONIREAT GRFRO*ASy nucl ei n i ncl usi ons. M t ochondri al
inhibition by 3NP in the presence of glial cytoplasmc inclusions in
transgeni ¢4 i nduces a sel ective neuronal cell death pattern
typical for MSA in these aninals (Stefanova N. et al. Am J. Pathol.
2005; 166:/88%! P60 (PIB’TWussmu@lﬂn traesgpnie suer werawegsk AommalsvPaeihansediat B2

have been 438 RBHPRIGS 2, RO. AGLLYG fana'ala AR IS HEAR! o e

consi sting o rexpression I n transgenic
m ce expodmmtbiuek Metdmahb‘nnlrensajz Alhkupbnmenm weye ;ibrﬁormecbmraocpnrdnmce wathitlee
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parti ci patidaatidh, M?&icb,rhnamlt@@tdﬂmgtﬂgsl s of MSA and the possible 20
neur opr ot ecti ve effects of in an MSA nodel . Tr ansgeni ¢ substantia

nigra Pars conpacta (SNc) is undergoing early neuronal | oss

associ at eq-;)%;;_,’h the ol i godendroglial a -synucl ei nopathy during the
ti me wi ndow between two and four nonths of age. This early neuronal
| oss was domtrel givem(ngil ©MEAnige(tzHINP), treated with vehicle (Cyclodextrin, prepared

by AstraZeneca) p.o. (per oral administration)

20 Low dose group (n=10) MSA mice (tg+3NP} treated with 1-(2-Isopropoxyethyl)-2-thioxo-
1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one (Compound I; prepared by AstraZeneca),
2x60pumol/kg p.o.

High dose group (n=10) MSA mice (tg+3NP) treated with Compound I (prepared by
25 AstraZeneca), 2x180pmol/kg, p.o.

1-(2-Isopropoxyethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
(Compound I treatment} was started one week prior to the first 3NP intoxication and
stopped three weeks after the first NP intoxication (see 3NP intoxication protocol below).

30  Animals underwent behavioral tests during week 3-4 after the beginning of the experiment.
On day 28 animals were perfused under deep thiopental anesthesia and the brains were

collected for histopathological analysis of neuronal loss and gliosis.



25activation in the SNc. Suppression of mcrogliosis in the tine
period between 2 and 4 nonths of age was found to be neuroprotective
for nigralwoewvmesis The findi ngs suggest that the conbiR@IdBERIENIGENI C
and ncur ot oxi ¢ MSA nouse nodel should lend itself as a pre-clinical
test for novel therapeutic candidates $pr MSA, both for early

"m nimal change" or |ate progressed "full-blown" MSA paradigns. 30
WO 2009/ 025618MI/ 8E2008/ 050950 22 protein (PLP) pronoter, that such
mce had imtremeRictsy oglial activation especially in the white
matter, which is not the case in wild ty lpe C57B116 mice (Stefanova N.
et al. AmMige wegriRiicatzd ghronicglby B@@WB)M hsigroly dspereaping degs phloxin

activation, | 1.0
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by rel éa5|(ﬁt§ PYe I%@P%ggﬁmgﬁe@ogsféé%adtgr%&en oxi de (NO, cytokines,
or chenoki nes. Annuals io A total of 30 (PLP)-a-synuclein transgenic

m ce were used. Animals were housed at 12/12 hours dark/light cycle
with free GoOweusd f Gegigid and water in the animal facility of the
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Cul ture of i (n 10) MSA mce (tg+3NP),
treate V\ﬁt?ﬁléve{ﬁ@%éf%/%%@gx ri nlgl&ﬁ%tg&p re by AstraZeneca) p.o.

(per oral adm nistration) 20 Low dose group (n=10) MSA mice (tg+3NP)
treated V\an;
1- (2- | soprSBE¥YEL hyl ) - 2- t hi oxol, 2, 3, 5-t et r ahydr o- pyrrol of 3, 2-d] pyri mi

di n-4-one Heﬁ@ﬂ&ﬁﬂnésté we&rl;%ﬁafr@éﬂi Bhyldl&&b (lRAeAR0R) staidX AEoRMKE vAlidated
Hi gh dose group (n=1 m ce (tg+3NP) treated with Conpound |

( pr epar ed pb’?peéyp\% p}lg}g@lﬁg@gyvahﬁ@ml%y FR@ str16e lgngth spontaneous locomotor
1-(2-1 %Opragmfsyt%tlﬂgtlﬁangvat]h'c@épAqﬂ 3, Bativs! LRI0K a16H69- =peyrr ol o[ 3, 2-d] pyrim

i di n-4-one (Conpound treatnent) was started one week prior to the
first 3NP intoxi catlon and stopped three weeks after the first 3NP

i nt oxi cat |Ag&ﬁ,(§,gﬁca§lf\(l_l3{éwa% @tl on protocol below). 30 Aninmals

under went avioral tests duri ng week 3-4 after the beginning of the
experi mentA pemiodsey d@&ribed mehgsoakrfer pahfiticred imilenb despmgt genapldamcamotor

anest hest & a0t hiSuAb A5 ATeA AkSEh St fRhll 2 RREE RShGRE i hormat; 1
20  slightly disturbed, and 2 markedly disabled). (Fernagut PO. et al. Neuroscience. 2002;

114:1005-17)

Open field activity
To test the locomotor activity of the mice the Flex Field Activity System (San Diego

25 Instruments, CA, USA} was applied, which allows monitoring and rcal-time counting of
horizontal and vertical locomotor activity by 544 photo-beam channels. Mice was placed
in the center of the open ficld (40,5 x 40,5 x 36,5 ¢cm) and tested for a 15 min period
always at the same time of the day (17.00 h). The tests were performed in a dark room that

was completely isolated from external noises and light during the test period.



WD 2009/ 025618PCT1SE20081050950 23 3NP I ntoxication Mce were

i ntoxi cated chronically with 3NP with slowy increasing doses of

t oxi n accowiz2og@dzssig previ ously used schene (i. c. 4x10paw¥EL008/040036
ng/ kg, 4x40 ng/ kg, 4x50 ng/kg intraperitoneal injections every 12th
hour for a period of 8 days) to nodel MBA 5(Stefanova N. et al. Am
J. Pathol. 2005; 166:869-76) Conpound | Treat nent The drug and
vehicle (0.1 non neglumne with 20% w' v
hydroxyprqgﬁggéﬁtgyclodextrln pH 10.8) were stored at 4C. Mce
recei ved the necessary dose of drug/vehicle (10 nL/kg) iotw ce daily
by oral gaﬂagm@dﬁcngﬂgofith@fqrddnhsaméglqdb'mbs)df thgetewsuncasuBe hsriaour al
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J. Pathol. 6: 869- tor scal al uati on

e onel Praadm B Pa Y wiln g Gtedost tplo anS sfoharar paplet o run on
cl aspi ng, Wéﬁiapéﬂfl@ mtleﬂig, 3Gt dny Wide) déngl biiph cﬁlmbpﬂawardstarddﬂ@@al box.
dystoni a and post ur chal l enge response (0, normal; 1 20slig %ng

di st ur bed, A%f‘rmhrEe TR ﬁb@ﬁtyd%ﬁeéab jo& e hindfiabp ap gachpsie veas agasured, exclu
Ne 1
ooonot or L peEs ikt hdir EREGH hé GnrRFhta dtdclend R chobim

Di ego 25 Iwastdetenpmed, CA USA) was applied, which allows nonitoring
and real -time counting of horizontal and vertical |oconmotor activity
by 544 photo beam channels. M ce was placed in the center of the open
field (4Ofﬁnweﬂﬂp5am036 5 cm and tested for a 15 mn period al ways

Gar k T oom KPS BOBrEVey DHapsTa Siarderom BATP TS R | | gh
during theH-e4, BRAhd Rebe quickly removed and stored for 24 hours in 4% PFA at 4°C. After
cryoprotection in a 20% sucrose/0.1M PBS pH 7.4 solution, the brains were frozen and

15 stored at -80°C. Scrial sections (total of 7 series) were cut on cryostat (Leica) and collected
for histological stainings (one series on slides) and immunohistochemistry (6 series free

floating).

Nissl staining: Coronal sections throughout the whole brain were mounted on slides and

20 processed for standard cresyl violet staining.

Immunocytochemistry was performed according to standard protocols (Stefanova N. et al.
Am. J. Pathol. 2005; 166:869-76) on free floating sections (40 um) to analyze neuronal and
glial pathology in MSA mouse model. The following primary antibodies were used: anti-

25 TH tyrosine hydroxylase (Sigma); anti-DARPP-32 (dopamine and cyclic adenosine 3',5'-
monophosphate-regulated phosphoprotein 32); anti-GFAP (glial fibrillary acidic protein,
Roche Diagnostics GmbH); anti-CD11b: (Serotec). Secondary antibodics were biotinylated
anti-mouse or anti-rat IgG as appropriate. Shortly, after washing in phosphate buffered
saline (PBS), sections were incubated in 0.3% H>0,, rinsed again and blocked for 1 hour in

30 10% normal goat serum in PBS with 0.3% Triton-X100 (PBS-T), followed by overnight
incubation in the primary antibody at 4°C. After washing in PBS-T, slices were incubated

for 1 hour in the secondary antibody, washed again and incubated for another hour in
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the forelinbs and hindlinbs of the mce was neasured after a
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of the hindlinbs on each side was neasuréd, excluding the beginning
(7 cm) andligmtigokendidii. cm) of the run. The mean stride length for each
limb was determ ned. 10 Tissue preparation Animals were perfused
under thiopental overdose w th 4% paraf or mal dehyde (PFA) pH=7 4
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improvement in flex field performance after treatment with high dose Compound I
20 (180pmol/kg). Both rearing and open field activity was affected (Fig. 2).
Similarly, there was a significant improvement in stride length test performance after
treatment with high dose Compound I (180pumol/kg), both left and right hindlimbs were

equally affected (Fig. 3).

25 Effects of Compound I treatment on neuropathology of MSA mice
High dose Compound I (180pmol/kg) is neuroprotective regarding striatonigral
degencration in MSA mice (Fig. 4). Evident on TH immunopositive cells in the substantia
nigra, dopaminergic terminals in the striatum as well as the striatal DARPP-32

immunoreactive neurons.
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potential to be neuroprotective also in human neurodegenerative disorders. A

neuroprotection of all affected neuronal phenotypes, without any exception, in a2 model as
25 described herein by MPO inhibitors should offer clear arguments for MPO inhibitors as

being neuroprolective, not necessarily only limited to MSA, PD and Hunlingion’s disease.
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