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present invention relates to conpounds of the genera

formula 0 ON~-OR NSH X0 wherein Ris

C5, 6-cycl oal kyl, unsubstituted or substituted by

hydroxy, or is ethyl, isobutyl or 5 nethoxyethyl, or

is tetrahydropyran-4-yl or -(CH2)n-tetrahydrofyran-2 -
BENZQIHIBZGUE BERIVASIVESHHP G36H- BIERFEF ol ZHD TREAREPY- OF \NISEAGES RELATED
TO THES ADHNQSENRAZANREEEPHORr 1; and to pharnaceutically

acceptable acid addition salts thereof. 10 It has

surprisingly been found that the conpounds of genera

faorula | are adenosi ne receptor,. |igands..»
SphRs presat ngen?%reg%?ﬁpts&ﬁwozig&% @fé{lﬁg&%ﬂform%m i on
have a good affinity to the A2A-receptor and a high

selectivity to the Al- dhd A3 receptors. Adenosine
nodul ates a w de range

sio -l functions by
interacting wwth spec ceylnsurface receptors. The
potenti al of adenosine

cepg’or 8 as drug targets was
15 first reviewed in 1982. Adenosine is related both

structurally and netabE:ZEally to the bioactive

nucl eoti des adenosi ne {ri phosphate (ATP),ladenosine

di phosphate (ADP), adenwSi ne nonophosphate (AMP) and
cyclic adenosi ne nonophosphate (cAWP); to the

bi ochem cal nethyl ati ng agent S-adenosyl -L-nethione
(§NWF?nand structurally to the coenzynes NAD, FAD and

coenzym A; and to RNA. Toget her adenosine and-these 20
r e at eig 05 9ERISHNES, 1BsebdtitRed bakibstitutédby hritbkR bt BRI, isobutyl or

many aspects of cel]lular netaboljsm in the
S odul 0GR ot ’ért'%tFﬁ%Yé@WFaaﬂ‘gﬂL?Rm@P gxy%réﬁydrofuraw or 3-yl or

act i vii 5asdropaniiio[02.12094- 243 2004/ 103367
PCT/ EP2004/ 00517 -[2 2L

X is CH or N;
n is0or 1;
and to pharmaceutically acceptable acid addition salts thereof.

10 "It has surprisingly been found that the compounds of general formula I are
adenosine receptor ligands. Specifically, the compounds of the present invention have a

good affinity to the Aja-receptor and a high selectivity to the A;- and A3 receptors.

Adenosine modulates a wide range of physiological functions by interacting with

specific cell surface receptors. The potential of adenosine receptors as drug targets was

15 first reviewed in 1982. Adenosine is related both structurally and metabolically to the
bioactive nucleotides adenosine triphosphate (ATP), adenosine diphosphate (ADP),
adenosine monophosphate (AMP) and cyclic adenosine monophosphate (cAMP); to the

“biochemical methylating agent S-adenosyl-L-methione (SAM); and structurally to the

coenzymes NAD, FAD and coenzym A; and to RNA. Together adenosine and these

20 related compounds are important in the regulation of many aspects of cellular

metabolism and in the modulation of different central nervous system activities.
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Furthermore, it is known that the binding of the adenosine receptor agonist to

30 mast cells expressing the rat Az receptor resulted in increased inositol triphosphate and
intracellular calcium concentrations, which potentiated antigen induced secretion of

. inflammatory mediators. Therefore, the Az receptor plays a role in mediating asthmatic

attacks and other allergic responses.
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30 An important role for adenosine in the cardiovascular system is as a

#Sease)a 7 gl?neerfs 1sease, e&arﬁ%ﬁon, scﬁll%o;r)]hrema, or addiction An

cardioprotective agent. Levels of endogenous adenosine increase in response to ischaemia
and hypoxia, and protect cardiac tissue during and after trauma (preconditioning). By
acting at the A; receptor, adenosine A; agonists may protect against the injury caused by
myocardial ischemia and reperfusion. The modulating influence of A,a receptors on

35 adrenergic function may have implications for a variety of disorders such as coronary

artery disease and heart failure. A;, antagonists may be of therapeutic benefit in situations



30 An inportant role for adenosine in the

cardi ovascul ar systemis as a cardioprotective agent.
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compounds of formula I and their pharmaceutlca]ly acceptable salts for the manufacture
of medicaments for the treatment of diseases, related to the adenosine A; receptor, their
manufacture, medicaments based on a compound in accordance with the invention and

25 their production as well as the use of compounds of formula I in the control or
prevention of illnesses based on the modulation of the adenosine system, such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, neuroprotection,
schizophrenia, anxiety, pain, respiration deficits, depression, drug addiction, such as
amphetamine, cocaine, opioids, ethanol, nicotine, cannabinoids, or against asthma,

30 allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore,
compounds of the preéent invention may be useful as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for disorders
such as coronary artery disease and heart failure. The most preferred indications in

accordance with the present invention are those, which base on the A4 receptor



manuf act ure, nedi canents based on a conpound in
accordance with the invention and 25 their production

w@gomabizens the use of conpounds of formula | PET/ERB04/005179
control or prevention of illnesseg._based on the
-modul ati on of the adenosine system such as

Al Zngigoaistis adidiyasd, wiRds Kichge ﬂlssrd&asﬁaﬁ@cerﬂﬂ%m héRELOGsBm, for

di se. e ection, op a, anxiety,

pai n ﬁle%tgl rg%tlgbeﬁltt BEP{CXFIE%OH q}?‘ﬁ%@gg lisegpqy gertain depressive disorders,
ad dirug Roddicticy mbuﬁ@rotﬁffﬂ:l’iﬂ&rﬁl@a@ﬁw&ﬁ@@iké&@e asARIRLISH D

et hanol, nicotine, cannabinoids, or against asthm, 30

[ d
subst ands 30 dR R s ter b tttisopFlhembraces salts with
Efre les@gamlc aueé nf]ganrc a&g&kﬁdg iﬁh}tﬂrolélg%?cfﬁe’%} :n\gtgﬁz acll88Rfic acid,
an tp;ﬁ)(é%ﬂl c aﬁ@t 1%12%% %g?r@fng ﬁfl Barig @cigemteic 4cigh acetic acid, succinic

di saddtarmrlc stdfmathasesalfafiyadd, éﬁfo‘luéilﬂeﬁﬂﬁ)%ﬁ: a%&fia,hcﬁgleme.
failure. The nost preferred indications in accordance

wth t§§efgrrrg&sent |nvd§ % on are those, which base on
the A2A"Tecept orPMB¥aoHcRISsE2 R0 4P gunds of fermula

anwhgoemi Rtls Cs aotclosikty), oprignakyi sﬁbstitﬂféli%?%ygfoﬁagri@? E}?an?éle the following

10t he SenLr nervous systen1 for exanplé thé treat
or pr ven |on of Al zheiner's disease, certain
depressive di sorders, drug addiction, neuroprotection

an &r@ab%m@hb:sr-m(&eahﬁdraswmi - @Sb&%@mzmg gfl]eEeHbamic acid 4-
n‘E?J %ugl caI\I/ﬁy acceptabl e acid addition s
ace g&?lg St 5 i nor gani ¢ and organi ¢ acids,
s u@amcixydx -aniploslinc4-3E-behzofitZl 2 - ﬂphﬁg?%wci&ﬁ &)ﬁlohexyl ester,

gdns) £ hor| amg ci t c acid
e faioephdlingd-vhberiothiial gyl sednmiieacid 4-hydroxy-
15ac¢)«tlo}ieﬁyltearet c acid, methane-sul fonic acid,
X E% If0|c agld and_the |jke. Preferred
f‘rﬁz) ‘?th' anyPagkR-Ribsniathierel - wy wahemio avid ¢-hyiroxy-
fothﬂmxﬂﬁmfm&ereln Ris C5,6-cycloal kyl, optionally
itu b dr ox for exanple the fol | owin 10
ﬁlﬁ% i?‘g é%gﬁé 7- mo%phohn -4-yl- bgr?zothlazol 2-yD)- carbam?c acid 3-hydroxy-
[kyabpbmyyes?er(t et rahydro pyran-4-yl)-benzot hi azol - 2-yl
-carbam c acid 4- hydroxy-cycl ohexyl ester,

4- et olin-4-yl -benzot hi azol -2-yl ) -car bam
E; aci C}b 8E}¥qegﬁ&élrtlﬂ§gf(gppognds of formula I, whereml%lz ethyl, isobutyl, or
(hﬁﬂhﬁkﬁﬁﬂﬁﬂbf&Qﬁﬁﬂ@ﬂﬁﬁﬁmﬂﬂh Qoé?gk adkenzot hi azol - 2-yl)

-carbam c aC| d 4-hydroxy- 15°cyc exyl ester, (cis)-
( hoI i n-4-yl - benzot hi azol )
i% ‘Eﬁo’éy Zc("‘ﬁr ﬂSPdPBHW -%Rrbpwéaéyzolésxlbﬁaréamic acid ethyl ester,
( (tahethensy -thérpleliRaxyl-bentBhRBOIL2 1) 4] bh :
-y|)-carbanic acid 3- }tywlydr oxy- cycg}gpéntay ‘é‘gétﬁz PRy Rt estr
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Preferred compounds of the present application are compounds of formula I,

wherein R is tetrahydropyran-4-yl or —( CHa)x-tetrahydrofuran-2 or 3-yl, for example the
following compounds:

(4-methoxy~7-morpholin-4-yl—benzothiazol-Z-yl)-carbamic acid tetrahydro-pyran-4-yl
30 ester,

(R)-(4~methoxy—7-morpholin-4-y1—benzothiazol-2—y1)—carbamic acid tetrahydro-furan-
3-yl ester,



20 Preferred are further conpounds of fornmula I,

wherein Ris ethyl, isobutyl, or rnethoxyethyl, for
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hydr oxy- bi cycl o[ 2. 2. 1] hept-2-yl ester. The present
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in the art, for exanple, b desses” descri bed bel ow,
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O
© il

with a compound of formula

Ci
>—0-R

15 O ITI

to a compound of formula

) .

wherein R and X have the significances given above, or



Oll wth a compound of formula d ~-OR 15 0 |11
to a conmpound of formula 0 O N~OR S HXQO
wokeradseR and X have the significances given BUDER2000005179
WD 2004/ 103367 PCT/ EP2004/005179.7-7 b) reacting a
compound of formula OCH3 N-L OCo IV wth a
conpouriy redctihgrrumpotied Bf Mrmbld 0 a conmpound of formula
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-0-phenyl or O | ower alkyl ] shd and if desired,
converting the conpounds qgbtajr¢
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X 0O
()
© v
with a compound of formula
HO—R A\
5 toacompound of formula
OCH,
Ny H

»—N
s>— >/-—O-R
o

)
0]
wherein R and X are as defined above, L is a leaving group such as halogen, -O-phenyl or
O-lower alkyl, and
and  if desired, converting the compounds obtained into pharmaceutically acceptable
10 acid addition salts.

I

In Examples 1 - 13 and in the following schemes 1 and 2 the preparation of

compounds of formula I are described in more detail.

The starting materials are known compounds or may be prepared according to methods

known in the art.

15 Preparation of compounds of formula I

The intermediates 7-(morpholin-4-yl)-4-methoxy-benzothiazol-2-ylamine and 7-
(tetrahydropyran-4-yl)-4-methoxy-benzothiazol-2-ylamine may be prepared according
to methods disclosed in WO01/97786. The preparation of compounds of formula (I)
using the intermediate of formula (II) is also described in WO01/97786.

20



10 acid addition salts. In Exanples 1 - 13 and in the
follow ng schenes 1 and 2 the preparation of

wa@oeowpassds of formula | are described in nore Ber/apriond/005179
The starting materials are known.gonpounds or may be
prepared according to nethods known in the art. 15
Preparati on of conpounds of f @gchathell The
i nt er nedi at es

7- lin- -4- oxy- benzot hi azol - 2-yl am ne
angl 7&,2(3 Q:B‘B: ’ CH,0 Y

(te dicopyran-4-yl 9~ 4= et ho jzot hi azol - 2-yl ani n
e e prepared accordity t thods disclosed in
V\DOl/89778\g. The prlefHPlat i on of nmpounds of formul a
(1) "sing the intermediate of Bornula (11) is also
described in WOO 1/97786. 20 04/ 148367

PCT/ EP2004/ 005179 -8 Schene 0+ O B_B O 9CHaO

N - 00 %'érb%l\losr r VI cat. Pd (0) 0B,O VIl Y= Br,
| OIf Y cat.” (f 0 bas

H2 NHASCN | s ~ I Mzz=€at et P#0)( 0) benzoyl chloride 0
VIIIT IXX OO0 O

CH,Q CH, ~o .
N - NH, N._N
H, NH,SCN g

benzoylchloride

AN cat. Pd (0)
vill X X
o o}
~N ~N
o) 0
N
NH N
NaOCH, Y7 Her SD—NH,
S S
XI Xil
o 0
cl ~o o
)—0-R N, »0-R
0 nit N
S Ib
W001/97786
o)

Preparation of compounds of formula (VII)

The aryl bromide compound of formula (VI) is reacted with a slight excess of
5  bis(pinacolato)diboron in an organic solvent, preferably dimethyl sulfoxide, containing a
palladium catalyst, preferably dichloro(1,1’-
bis(diphenylphosphino)ferrocene)palladium(II) dichloromethane adduct, and an excess
of potassium acetate. The reaction is carried out at elevated temperature, preferably

about 80 °C, for about 2-24 hours, preferably about 2 hours. The product of formula
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20 apressure of one atmosphere or above, preferably at one atmosphere, for 16-72 hours,

25

30

preferably about 72 hours. The product of formula (IX) is isolated by conventional

means, and preferably purified by means of chromatography or recrystallisation.

Preparation of the compound of formula (X)

To a solution of ammonium rhodanide in acetone is added benzoyl chloride and a
solution of 2-methoxy-5-(tetrahydro-pyran-4-yl)-phenylamine (IX). The reaction is
carried out under reflux for about 20 minutes. The product 1-benzoyl-3-[2-methoxy-5-
(tetrahydro-pyran-4-yl)-phenyl]-thiourea (X) is isolated by conventional means.

Preparation of the compound of formula (XI)

To a solution of 1-benzoyl-3-[2-methoxy-5-(tetrahydro-pyran-4-y1)-phenyl] -
thiourea (X) in methanol is added sodium methylate solution and stirring continued for
about 1 h at room temperature. The product (XI) [2-methoxy-5-(tetrahydro-pyran-4-
y1)-phenyl]-thiourea is isolated by conventional means.
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Isolation and purification of the compounds and intermediates described herein can

20  be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and

25 examples herein below. However, other equivalent separation or isolation procedures

could, of course, also be used.
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The compounds were investigated in accordance with the test given hereinafter.

Human adenosine A, receptor

25 The human adenosine Ays receptor was recombinantly expressed in chinese
hamster ovary (CHO) cells using the semliki forest virus expression system. Cells were
harvested, washed twice by centrifugation, homogenised and again washed by
centrifugation. The final washed membrane pellet was suspended in a Tris (50 mM)
buffer containing 120 mM NaCl, 5 mM KCl, 2 mM CaCl, and 10 mM MgCl, (pH 7.4)

30 (buffer A). The [’H]-SCH-58261 (Dionisotti et al., 1997, Br J Pharmacol 121,.353; 1nM)

binding assay was carried out in 96-well plates in the presence of 2.5 pg of membrane

protein, 0.5 mg of Ysi-poly-l-lysine SPA beads and 0.1 U adenosine deaminase in a final
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~ The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparationsAcan be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
15 emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, parenterally, e.g. in the form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,
corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,

20 for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
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30

ansting atlergfc &%n@és?wgda, 135Wa%ﬁﬁé,%gizul%§nh§ul§st8{c% GHas,

f their productlgn, whi ch conprises bringing one of
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for the production of corresponding medicaments.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

prevention of certain depressive disorders, neuroprotection and Parkinson’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable -
salt thereof. The daily dosage may be administered as single dose or in divided doses and,

in addition, the upper limit can also be exceeded when this is found to be indicated.
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ac%ord ce wt the pr esent |nv§nt|on are those,

whi’th i %?ﬁﬂg t&%Pl§ers of the dentral nervous system 1
for exdwpdle the treatment or jgyeventi ggy of cerjgain 831
depressive di sorders, neuroprotection and Parki nson's

HpiigﬁfgkxThe gosage can vary within wide limts and
wi FrS H%e to be adjusted to the
i ndi vidual requirenents in each particular case. In
t hél caddixdferrsrial, suird Hisd grahilere Vhﬂﬁpurﬁﬁbéld@.ﬁéhge for
ts var out 0.01 to about 1000
ycg&eagré%%%%gga(gf gener al forrrula | or of ?ﬁe
coBrespandhmgaaﬁhuﬂﬁoﬁgnﬁn@H@&ﬁHﬁ@&hﬁﬁﬁh&ﬁ accept abl e
r.eof dosage maybe adn1n|stered as

salt t

si figl emggéfémb? af m(ﬂ‘ r(ﬁ}é‘iﬁe 8’68%@3 SAERPTess An 3 dHiteblppress he

upper limt can also be exceeded when this is found to
15be i ndi cated. WO 2004/ 1038e7suRMdrEf2Q04{ 005179 - 14

Tabl et Fornul ation (Wt Granulation) |ItemIngredients

tab et 25 ng 100 ng 500 Conmpound of
;I—‘%@—“E 100 500 5 2. Laé@g&él’—,&%%ydr ous DTG 125
105 30 150 3. Sta-Rx 1500 6 6 $mg0 4.25mg 100 mg 500 mg
M crocrystalline Cellulose 30 30 30 150 5. Magnesium

o B bl 157 357, 0 ) i g
gr anul Biydromstlactpse i fi ed wat er 159 123 148 —
20 3.  Corn Starch 25 35 40 70
4. Talc 10 15 10 25

5.  Magnesium Stearate 1 2 | 2 5
Total 200 200 300 600

Manufacturing Procedure

25 1. Mixitems 1,2 and3in a‘suitable mixer for 30 minutes.
2. Additems 4 and 5 and mix for 3 minutes.

3. Fillinto a suitable capsule.

The following preparation and examples illustrate the invention but are not intended to

limit its scope.



2. Dry the granules at 50C. 3. Pass the granules

through suitable mlling equipnent. 4. Add item 5 and
WwWor2004f163361 hr ee mi nut es; conpress on a suit abl ePET/EBRN4/005179

15 Capsule Fornulation Item Ingred ents ng/capsule 5

nyg 25 ng 100 ng 500 ng 1. Conpound of fornmula I 5 25

100 500 2. Hydrous Lactose 15fy 1;%1 348 --- 20 3. Corn

Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnhesi um

Stearate 1 2 2 5 Total 200 200 30Q 600 _Manufacturing
Pr d&@88r ¥-Msthpxyf-(tetrahydgo-pyrap-4p b@ﬂ?%ﬂlﬁzghhmmaébamm acid 4-

M A8Urd B cyefohdkfletes. 2. Add items 4 and 5 and m x

for '3 mnutes. 3. Fill into a suitable capsule. The
foll owi ng preparation and exanples illustrate the
i nvehiMahodyu?-(wtehybb- pMIemdfé)dbetrrzotHlami—ﬂ-ylammscﬁ@&pm.g, M@ mmol) is

%2%&%%%/3 YR RDRIORYT AR ASSTE HER cot s By

- GanbathiagolaZ-yl) -drbaiyid a@d }ﬁemyyt baddran WVOG$/l9¢786 and then with N-ethyl-

m e ogebrm o WBEL §5PERe) And LrerERiRbRP R ikl Bo me 0.2

phemy]lol)qmdﬁm@ﬂwr sﬁ@ﬁ)ﬁldaﬂ(ﬁmS)(Ht 5bed £6:02 h. Then 100 ml dichloromethane are

bertgr bt BExH OBIIRTEE: S LN EHONNEE Fponste and the organic
l(ﬁl iphafy i@ ﬂyﬂealﬁhﬂ%va(;fbrﬁg@ PFidsh-Br S a toar }u 1ﬁcat1on (silica, eluting with

:ﬁ@‘{iﬁ%ﬂi %&hﬁf@@ﬁ@f@gﬁbw&ﬁ)ﬁ élte(tstge @mmunﬁ 2 Witk éﬂl@&o% yield).

m M$:Ghfeer mrenharte, mpes2-added, the mxture is

ext racted wt h sat ur at ed aqueous sodi um car bonat e and

F1 el B e ePalane cobalhmela | B coaropass oismampliy2 to L were

Wi tphepale€hl or onet hane/ met hanol ) yielded the title
corrpound as white solid (7 % |eldl) M. me=
1907( M+H+) , np 282-284 C. Xample

[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid ethyl ester

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and ethanol, the title
compound was obtained as white solid (35 % yield). MS: m/e= 337(M+H"),
mp 170-174 °C.

20 Example 3
(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid 2-methoxy-ethyl ester

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 2-methoxy-ethanol,
the title compound was obtained as off-white solid (52 % yield). MS: m/e= 368(M+H"),
mp 149-152 °C.

25 Example 4
(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid isobutyl ester

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and isobutanol, the title
compound was obtained as yellow crystals (12 % yield). MS: m/e= 366(M-+H"),
mp 164-168 °C.



Fol  owi ng the general nethod of exanple 1 the

conpounds of exanples 2 to 11 were prepared. 15
WEzEAPHB62 PCT/EP2004/005179

[ 4- Met hoxy-7- (tetrahydro-pyran-4-y ) -benzot hi azol - 2-y|

]-carbamic acid ethyl ester Using

4- met hoxy- 7- nor phol i n- 4-yl - bepzgtbieazol - 2-yl am ne and

et hanol, the title conpound was o tai ned as white

soI i d (35 O/%yl eld). Ms: me= 337$M+H+) np 170-174 C.

morphohn—4—y1 -benzothiazol-2-yl)-carbamic acid cyclohexyl ester

(4 l\/bt hox) 7- mor phol i n-4-yl - benzot hi azol - 2-yl ) - car bam

C aC' 31ﬁ§ H‘j}{ﬁgﬁ&é’hol e IJPHSﬁﬁg Slyl- bléﬁ glazol 2- §lan}1ne and cyclo(lilexanol the

enzo | azol -
chaxiyporind aves lob tatifeel atsmthle soldrpEdA6 grichd)s betrﬁe:a el (ds+H™),
of f plid (52 %yield). M5 me= 368(MH+), np
549mmg;]}§i7§ é Exanpl e 4
(4- Met hoxy- 7- nmor phol i n- 4-yl - benzot hi azol - 2-yl ) - car bam
c acid isobutyl ester Using Example6
4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and

Cf?/?’f ag)s S&(%’f e tf oS h(ﬁ;gnklﬂlge_mgg% ﬁ?ﬂ&{_ﬁl Sled 258 Pfydroxy-
1640}’1@&6{}!1%1‘2004/ 103367 PCT/ EP2004/ 005179 - 16

Exanple 5

(4- Met hoxy- 7- mor phol i n- 4-yl - benzot hi azol - 2-yl ) - car bam
c aciWi reg/é t7-mpgpholingdiyh§enzothiazol-2-ylamine'and, the title compound

o, FBindy SRR o A plaaas R ckn iy e e
soIMé I@&f?%gﬁ%Md)H )va m!e— 392( MkH), 5 np 177-179
C. Exanpl e

(tran)s-(4-Met hoxy- 7- mor phol i ps s ¥.-penzot hi azol - 2-yl)
- carbam c acid 4-hydroxy- cycl'ﬂ“o?heé 7bester Usi ng

4- et hoxg/{? nmor phol i n- 4-yl - benzot hi azol - 2-yl ani ne and,
t helcisi-{4 Qtwo%:mrph@nmésflbbnmth@aola%mﬁatb@nﬂ@emd ddhydroxy-

%y L me= 408(MH—H) “np 176-179 C. MS: me=
—;Y%)ﬁ%ﬁ}'l Exanple 7 (cis)- :
(4 Met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - car bam

18 acilihir Sytbelogy=7-morpholin-4-yl-benzothiazol-2-ylamine and (cis)-cyclohexane-

1,4-diol, the title compound was obtained as colorless crystals (40 % yield).
MS: m/e= 408(M+H"), mp 204-206 °C.

Example 8

(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid tetrahydro-pyran-4-yl

20 ester

. Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and tetrahydropyran-4-
ol, the title compound was obtained as white solid (7 % yield). MS: m/e= 394(M+H"),
mp 187-188 °C.

Example 9

25  (rac)-(exo,exo0)-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid 5-
hydroxy-bicyclo[2.2.1]hept-2-yl ester



cycl ohexyl ester 15 Usi ng
4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl am ne and
W@ eiog)1ezsytl ohexane- 1,4-diol, the title conpouPdI/MRR04/005179
obtained as colorless crystals (40, %yield). M5 nife=
408( MtH+) , np 204-206 C. Exanple '
(4-Met.hoxy-7- nor phol i n-4-yl -henzot hi azol - 2-.yl ) - car ham )
¢ P e S E O O pgteta 4 1 bag b Bee Pufafe dnd Bad o,
4- rm&;ﬁ ¥.2 A1 haprateot 5 atidl; %Eti‘ﬂl@ REBpDLAL Aas gbtyinamagerhaa etgid (10 %
tetr ropyran-4- o the title conmpound was obtaine
as WL %aP/{ear}i@Q(M@%?ﬁ'éF%B .1§3|v§4 o 394( MrH+),  np
187-188 C. -Exanple 9 25
(rac) - (exo, exo) - (4- Met hoxy- 7-Emaaipielo n- 4-yl - benzot hi az
ol -2-yl)-carbam c acid 5- hydroxy-bicyclo [2.2.1 ]
%:F(%?é—%zl—)i\l/[e g%cﬁ%—rr\{gp%gﬁé-/é&y- %gZotEg% - —%r Qc%'lg)aqr?i]ézgid tét]thydro-furan-
4- netih@ey- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and
(rac)-(exo,exo0)- bicyclo [2.2.1 ] heptane-2, 5-diol,
the title conpound was obtained as white solid (10 %

yi el dying ¥Bnetiosy=74n0(pkekinyi-ylrhenzobiazol2-glanpraapd ER)1thydro-
R« (4- 7- i N- 4=y - ' -y

(SRR TR I she PRI g ot

4- s hiokey= 380GIHFHQ) inp-18984200 Bénzot hi azol - 2- yl ami ne and

(R)-tetrahydro- furan-3-ol, the title conpound was

bt ai ned as white crystals ( %Mqield). M5 me=
1@80(1\/&H+), mp 198-200 C. 10 @‘é‘@‘l‘éﬂn

(cis/trans)-(4- Met hoxy- 7- nor phol i n-4-yl - benzot hi azol -2

- y| (ristteans pid-detleoxy- Bator ghalioy 4-yb-pehaplainrolt 2-ps carbabit agjd 3-hydroxy-
4- et ox%- -Jor phol i n- 4-yl - benzot hi azol - 2-yl am ne and

(ci IHOPY ?Ze-s Tycl opent ane-1, 3-diol, the title compound

was obtained as white solid (42 %yield). Ms: 15 nie=

394 (Mg -m d¥RodBB1IEBhélin-Ex@beh £ tAidzol-2-ylamine and (cis/trans)-
[ 4- Met hoxy- 7- (t et rahydro- pyran-4-yl)-benzot i,azo{,- %Zyl )
] - caFlonmtanesd idadiob thedriegogipound was obtained as white so id (42 % yield). MS:

15 m/e=394(M+H"), mp 188-189 °C.
Example 12 -

[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid tetrahydro-
furan-2-ylmethyl ester

Using 7-(tetrahydropyran-4-yl)-4-methoxy-benzothiazol-2-ylamine and (tetrahydro-
20 furan-2-yl)-methanol, the title compound was obtained as white solid (8 % yield).
MS: m/e= 393(M+H"), mp 175-180°C.

Example 13

[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid (S)-
(tetrahydro-furan-3-yl) ester

25 Using 7-(tetrahydropyran-4-yl)-4-methoxy-benzothiazol-2-ylamine and (S)-etrahydro-
furan-3-ol, the title compound was obtained as white solid (13 % yield). MS: m/e=
379(M+H"), mp 195-200°C.



furan-2-yl nmet hyl ester Using

7- (tetrahydropyran-4-yl)-4-met hoxy-benzot hi azol - 2-yl am
w0 p@4a08367 t et r ahydro- 20 furan-2-yl)-net hanol , PCTYEP2004/005179

title conmpound was obtained as whigte solid (8 %

yield). M me= 393(MtH+), np 175-180C. Exanple 13

[ 4- Met hoxy-7- (t et rahydr o- pyr@isfhielalesbenzot hi azol - 2-yl

]-carbamc acid (S)- (tetrah%ro furan 3-yl) ester 25

Usi ng xample 14

7- (tetrahydropyran-4-yl)-4-nethoxy-benzot hi azol - 2-yl am

I net-Methox$)7~ @t aiyes-pyranud- §D=b3:n®d>t}natzble2-tyl hnénec@ypound
was obtal ned as white solid (13 %yield). Ms: nife=
R ¢ O I ! 8 { .

3 orolane VII

4- Met hoxy 7- (tetrahydro pyr an- 4- ylf benzothl azol - 2-yl -
sm ne (IX)a siyred solution of 1.30'g (5.60 mmol) 4-bromo-2-nitroanisole (VI) in 25 ml

2- ([vibOLRQX Yd BN, 57{;? GJﬂSerB}ﬂo\l)'lﬂs ?uﬁcélafo?&fb@f@{ hys ni]g](0317 mmol)

Irred solution of

21 la
R o his S oseiiaey Bainceas BalarmTh Behwomethane adduct

DNSﬁH\MBS (dG @Qﬂmbl)@%’c@sﬁ%z%c@tamh}: mixture was heated at 80 °C for 2 h and

b
o B '?%? S O P P SRt LR Sy Sehetrastsd hugafiges with
1(l'r( lethyyl gicte@hé ditervetribaree cagaticphasanwlert disd gvérk6dBinsaifate and
P Otcgﬁéegl%ﬁaczﬁ tv%u%] ch% 121415%1%?&@!]{221/ H eéa{y? ch@atte/%giéa%e t]?en ethyl

e, oure
wataéqtatebmféoréﬁd 1 3e géld(4tmpé@xr13 nm@fovwheh}’liel,‘bi hytetramethyl-

EI §t2ﬁ?dloﬂlﬁ>r819HP e s QLN RitP AR RS WES £/8 F:m%dzs@\(ﬁ/fm‘“, 100).

|um sul fate and concentrated I n vacuo.
h 2 et hyl h h hyl
ARy s n%n LEghane) hgxane, kagn ethy
2 (4 nmet hoxy- 3-nitro- phenyl) 4,4,5,5-tetranet hyl |
3, 2] dlocmbmﬂ@bhmen OYELBY gd$5.ammbl) 2wiakietherl-3dnitdoSidnyl)-4,4,5,5-

%ga'@et'th}%la@ 3( rg]hotx or’gﬁéﬁ )(/Y'? %3 aO g )g%ﬁ %HEPEIB trrlglﬁoromethanesulfomc

( V|a¢1t1)3 G-8iliydrax2Blipyrared-yd edtert in38 rolfetiar®banyl 821511 Golrens vas added 580
o P SO0 S g
t r i wethans adduats e maixtyeivwgs heated at °C and 16.5 ml (33.0 mmol) 2 M
203 Qqekiony %dlugﬁaﬂydrﬁfb's{‘)hﬂonaﬁs%ﬂdéd‘d w'i@e ’Fﬁ@ﬁﬁ@ﬁorﬁﬂl@aure was

ne, was
di é"ﬁ‘ifﬁﬁE gif%%fmnﬂreé Fﬁgop r?g?ﬂff fgﬁla §15‘P11F$1 &) Foor P?Eé%‘?éé}tﬁéﬁ Paifieg onto water,
M bhd edirsdddothessrirhangttagtivicicetateh€hertoshbihed weginhgiiaedt were dried

at 80 C.and 5 2 ous ,SO
S N RN Yo gt laal AT 4 Ty
m atatate/hemane) afforded 2.00 g (60 %) 4-(4-methoxy-3-nitro-phenyl)-3,6-dihydro-2H-
25 pyran (VIII) as a light yellow solid. ES-MS m/e (%): 253 (M+NH,", 100), 236 (M+H",
24). .

c) 2-Methoxy-5-(tetrahydro-pyran-4-yl)-phenylamine (IX)

To a stirred solution of 3.30 g (14.0 mmol) 4-(4-methoxy-3-nitro-phenyl)-3,6-
dihydro-2H-pyran (VIII) in 70 ml methanol and 70 ml dichloromethane was added a
30 spatula end of 10 % palladium on charcoal and the mixture was then stirred for 20-
minutes at room temperature under an atmosphere of hydrogen. The mixture was then
filtered, washing with dichloromethane, and the filtrate concentrated in vacuo to afford
2.75 g (95 %) 2-methoxy-5-(tetrahydro-pyran-4-yl)-phenylamine (IX) as an off-white
crystalline solid. ES-MS m/e (%): 208 (M+H, 100).



stirred for 20 mnutes at 80 C and then cooled to room
tenperature, poured onto water, and extracted three

WO 2040381 h et hyl acetate. The conbi ned or gani BCPRERRE$005179
were dried over sodiumsulfate ard concentrated in
vacuo. Fl ash chromat ography (1/4 et hyI

' : Io y yd
(VIII) as dght yeI OWSOJId ES: M5 i e

( MrNH4 Lo a_mg)'e ]33610(1,@{%1 g Qayp. mmol:))ammomu%‘x/gﬁodggi%le in 60 ml acetone

2- Npdshadyd @rop g wslterlamﬁr (qfeswﬁamﬂbeyﬂzayl rhiefyk and e hixre heated at
solutjon o

2 (rgﬂﬁ?ﬁté% 30 intiss ¢t Wl‘b‘iﬁ%}hg’ﬁ %7' Q%g 61(3]3d{nﬂgpm lﬂlﬁ_}}%’g}’ 5;(tetrahydro-pyran-

¢ VI441) pﬂlﬁn}ﬂ&nrﬁe indo Irnimoétoamlrasmxenhddhd:dﬂopwcsﬁen& dregregiion mixture
ee?th atre %[u%?gga ?Lh[%ﬂgo ﬁlf 2%1@@ g%%@g fﬁ@n 95‘515("} &?1100m

ure was m nut es at .
r odmnpewpme,atqmgi Qmaepdlalm bwnbgpﬁe ﬁ@luapnwéreégeﬁe thyge times with

m ﬁ;&flgro‘f@éh%r{%e'@he Edrhltn%@@ grgaﬁﬁﬁiﬂaﬁ@ Werd flkied over sodlum sulfate and
I C or onet hane he f1 foq_ﬁ%nt ratﬁq
Vv acqg@cqrgraéqck ifgpvgeuop] 1?5}1 @hr@glgt%rap y (1 1 ethyl acetate exane) followed by

18- MRfdan Br éthet SFRAIH 3325)g/ (@6%4-1ydehzmenwﬂlﬁthm(ﬂ()@trahydro pyran-

(el ooy higrssos 1bseR bEy EbmE IR LT g0

1- Benzoyl - 3- 12- et hoxy 5 (tetrahydro pyran- 4-yl)-pheny
|| e)t[hiMethegy-6XetrBhydrospyram-deyl s-phenyil bthiofred (Xﬁ g (14.6
nmol ) armoni um rhodanide in 60 m acetone was added

ar opwt sf, 1 spdedordedoty ot ST (3. PARARY) 1-BOLRH, 992 8RAREALS- (tetrahydro-

m xture A solutio

of PrEAg)-pRemlinthinyrepindy Iﬁbswﬂlaneb@w&lﬁ% f‘i@Pﬁ‘QW%“ﬂ (1.32

1@’ Yindid)'$: 5‘3(}{ ?&115.‘1% rthéth Qte%hﬁfétﬁta@lﬁ%um édih@lﬁu&ﬁﬂ?ld h at room
dropw se and_t he. reac m xt u e re

f orteHlPFW‘t“ﬁeFF iR asd! e“m‘@lrﬁ‘a QPY%‘@SE%@C?%%C%E])?F%UHM with

t 0 dtRANcethRNDiE @&mbifed bﬁgaﬁﬁCj)h@ms vesodiiedover saditorsalfate and

ZFL#HLS?%FF&?‘ﬂ%nVZ‘)‘?’Mr%@t}g Sl ﬂg’l S%tate afforded 1.90 g (81 %) [2-

dr | methoxess- (Sﬂeﬁhydrcspyrfaatéleylamlhenyi nrepas @Whﬂtﬁ fm FS$-MS m/e (%):

raph 1/1 ethyl acetate/ hexane
Dol T By D8R rhcur g :

trituration in ether afforded 3.25 g
% 1 benz70 I-3 [2 methoxy 5 (tetra ydr o-p _.

(% 371 (MrH+, 100) &)
12- Met hpyy s@rréd ﬁﬂlﬁ@&wdﬁwmgmm Amydl) [phethoxl-5-(thirghyded pyran-4-yl)-

by e BT b 4.y B bprie 1 52

- phﬁmydl hydrbbumtieacid>.4M sblutien hmactic weld) autigiring continued for 30

3 lgu\é\f? %ﬁSOQ’CZB SETml((} 83 20hB )WEQ x?as%h%ﬂ ﬁcﬂ:ﬁaﬂlﬂ oﬁ%‘é@éfﬂ@tﬁi@ reaction

AN R R e
t enpextataﬂtlered'fhlea irsenpeminst §(hh Themistnre westhgarcapled to room

an dte%e?ﬁﬁf EHot 8 SBwly 88® s¥iliubh bicarbonate solution, and ethyl acetate added.
The mixture was stirred for 10 minutes at room temperature and the resulting crystals
collected by filtration, washing with ethyl acetate. The mother liquor phases were

30 separated and the organic phase concentrated in vacuo to 5 ml. The resulting second crop
of crystals was collected by filtration and combined with the first crop to afford 920 mg
(49 %) 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine as a white solid.
ES-MS m/e (%): 265 (M+H", 100).



ethyl acetate. The conbi ned organi c phases were dried
over sodiumsulfate and concentrated in vacua. Flash
wa@ booarredseyr aphy (et hyl acetate) afforded 1.90 PCT/BR2099/005179

[ 2- met hoxy-5-(tetrahydro-pyran-4myl)-phenyl]-thiourea
as a white foam ES-MS me (%: 0 267 (M+H+, 100).
f) Claims

- 4- Met hoxy- 7- (t et rahydr o- p)ran-4-yl)-benzot hi azol - 2-yl -
amine (XIl) To a stirred solutign of 1.90 g (7.13
mol ) [ 2- m8t herypsupdeeithegencsl jgrmame 4- y1 ) - phenyl ]
-thiourea in 20 m acetic acid heated to 80 C was
added dropwise 1.45 m (& 27 mml) hydrobromc acid
(5.7 Msolution in acetig.aciyd) oski rring continued
for 30 25 nin at soc. .85 mmol ) DMBO was
then added dropw se and\{he Zgggﬂion m xture stirred
for a further 30 min at §0 C. The m xture was then
cooled to room tenper , poured slowy onto sodi um
bi car bonat e sol ution, and gthyl acetate ad?ed. The
m xture was stirred for m nutes at room tenperature
and the resulting crystals collected by filtration,
washing with ethyl acetate. The nother |iquor phases
wervhez@nsepar at ed and the organi ¢ phase concentrat ed
in vacua to 5 mM. The resulting second crop of
rygt al; A ntbd bt §idstiQfeEBYEh , BE8 eyl Nsobutyl or
The't rligég?%cp tﬂgﬁgn?%?%ygzo my (49 ¢ FRO flsobuty

4- met horsthgxyethelr ey dgterhipdropmran-4iy) onpd kFdmtekaBydrofuppg 2 or 3-yl or

m ne as.awhid.e. { HMo.qie (99: 265 ( MtH+,
100). 3&?5%@%%?&§§%¥q%%%ﬁ§%¥§aﬂ§005179 -20 dainms 1.
Cog?ounds of the general formula OO NO-R NSH X
(0)X whetkHlerM R is C5;6-cycloal kyl, unsubstituted or
substituted by hydroxy, or is ethyl, isobutyl or
methoxyeplyh, or is tetrahydropyran-4-yl or
-(CH2)"-tetrahydrofuran-2 or 3-yl or is

5- hydroxy-bicyclo [2.2..1 hept.-2-vyl;
10 a);ld pha¥maceu ically a[cceptable ;cid acﬂition %/alts thereof.

2. Compounds of the general formula

O/
-
N O—R
ke
X
() .
0]

wherein

R is Csg-cycloalkyl, unsubstituted or substituted by hydroxy, or is ethyl, isobutyl or
15 methoxyethyl, or is tetrahydropyran-4-yl or tetrahydroﬁiran-i*»—yl or is ‘
5-hydroxy-bicyclo[2.2.1]hept-2-yl;

X is CH or N;

and pharmaceutically acceptable acid addition salts thereof.



Xis CHor N nis O or 1; 1o and pharmaceutically

acceptable acid addition salts thereof. 2. Conpounds
wobooshessgeneral formula OO NOR NS H X (BJT/EP2004/005179

wherein R is G5, 6-cycloal kyl, unsybstituted or

substituted by hydroxy, or is ethyl, isobutyl or 15
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acceptable acid addition salts thereof. WO 2004/ 103367
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wherein Ris ethyl, isobutyl

5. Compounds of formula I in accordance with claim 1, wherein R is ethyl, isobutyl

or methoxyethyl.
15 6. Compounds of formula I in accordance with claim 4, which compounds are

[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid ethyl ester,
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid 2-methoxy-ethyl ester
or

(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid isobutyl ester.

20 7. Compounds of formula I in accordance with claim 1, wherein R is

tetrahydropyran-4-yl or —(CHy),-tetrahydrofuran-2 or 3-yl.
8. Compounds of formula I in accordance with claim 7, which compounds are

(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid tetrahydro-pyran-4-yl
ester,

25 (R)-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid tetrahydro-furan-
3-yl ester,
[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid tetrahydro-
furan-2-yl-methyl ester or
[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid (S)-

30 (tetrahydro-furan-3-yl) ester. '



or net hoxyethyl. 15 6. Conpounds of fornmula | in
accordance with claim4, which conpounds are
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in accordance with claiml1, wherein Ris
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]-carbamic acid (S)- 30 (tetrahydro-furan-3-yl) ester.
WD 2004/ 103367 PCT/ EP2004/ OO@@ﬁi9 -22 9. Conpounds of
formula | in accordance withlcljim1, wherein Ris

5- hydroxy- bicyclo [2.2.1] SyL H10 Compounds of
formula | in accordance wt @ 2whi ch conpound
is

(rac) - (exo, exo) - (4- nethoxyizazrrpholln 4-yl - benzot hi az

ol -2-yl)-carbam c acid 5-

hydr oxy- bi cycl o[ 2. 2. 1] hept ester.;;11. A process
for preparing a conpound of fornula I as defined in
claims 1 - 10, which process conprises a) reacting a
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to a compound of formula
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wherein R and X have the significances given above, or

15 b) reacting a compound of formula



Oll 10 with a conpound of formula C ~-OR OIII

to a conmpound of formula OO N YOR S HX (0 wherein
w@R@adoddehave the significances given above, oPCT/EB200}/005179

reacting a conpound of fornula V\Q32004/ 103367

PCT/ EP2004/ 005179 - 23 OCH3 N - L XOcCOlV

with a conpound of fornula HgHR v to a conpound of

formula OCH3 N S >--OR X

{) 501 wherein R and X
are as defined above, L is € VI g group such as
hal ogen, -0-phenyl or O lQug and

X
()
© v
with a compound of formula
HO—R v
to a compound of formula
OCH,

{ H
>—N>/~—O—R

O
B
wherein R and X are as defined above, L is a leaving group such as halogen, -O-phenyl or
O-lower alkyl, and

and if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10 12. A compound according to any one of claims 1 to 10, whenever prepared by a

process as claimed in claim 10 or by an equivalent method.

13. A medicament containing one or more compounds as claimed in any one of

claims 1 to 10 and pharmaceutically acceptable excipients.

14. A medicament according to claim 13 for the treatment of diseases related to the

15 adenosine receptor.

15. The use of a compound in any one of claims 1 to 10 for the treatment of

diseases.

16. The use of a compound in any one of claims 1 to 10 for the manufacture of
corresponding medicaments for the treatment of diseases related to the adenosine Aza

20 receptor.



and if desired, converting the conmpounds obtained into
phar maceutically acceptable acid addition salts. 10

wa2004A0336Trpound accordi ng to any one of cl ai msPAT/EP2000005179
whenever prepared by a process ag claimed in claiml10
or by an equival ent nethod. 13. A nedi canent
Conta'WW“@hQHﬁe&&nﬂﬂﬁ@u%ﬂﬁﬁ&%QQ§xﬁ§dC|a'”Ed in any one
of clains to 10 and pharmaceutically acceptabl e
exci pi ents. 14. A medi cament acggording to claim13 for
the treatnent of diseases related to the 15 adenosine
receptor. 15. The use of a conpound in any one of
clains 1 to 10 for the treatnment of diseases. 16. The
use of a conpound in any one of clainms 1 to 10 for the
manuf acture of correspondi ng nmedi canents for the
treatnment of diseases related to the adenosi ne A2A 20
receptor. WO 2004/103367 PCT/ EP2004/ 005179 -24 17.
The invention as herei nbefore described.



