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the general formula OCH3 N O)-R R- O wherein Ris
phenyl, unsubstituted or substituted by hal ogen or
-CH2N(CH3) (CH2) "OCH3, 5 or is benzyl, |ower alkyl,

| ower al koxy, -(CH2)nOCH3i or is 10 pyridin 3-or

4-yl, unsubstituted or substituted by | ower al k>é|’ ANDS

HENROXPEOLE DRRIPNBIVEAVAND THEIH PRE HE| dRYSRSINE BEOHR

-(CH2) n-nor pholin-4-yl, or -(CH2)n-pyrrolidin-1-yl;

Rl i s phenyl, unsubstituted or substituted by hal ogen,

tetrahydropyran-4-yl, 3,6-dihydro-2H pyran-4-yl or

nmor pholin-4-yl; 15 n is independently from each ot her
ar._2:; and t ' Y C j d

z];\TJl irir'leggﬁ?lél a?rftgonlto‘%%%ggg .ggrltﬂljg adss Osf 81?6 |%%qu%?%gdeen f ound

that the conpounds of gerf@®tyl fornmula | are adenosine

receptor ligands. Specifitally, the conpounds of the

present invention have @gﬁ affinity to the

A2A-receptor and a high |vi%d;(o the Al- and A3

receptors. Adenosine nodu] ates a # de range of

physi ol ogi cal functions by inter&ting With specific

cell surface receptors. The potential of adenosine

r cegltors as drug targets was first reviewed in 1982.

AiERB8ine is related both structurally and

netabolically to the WO 2004/ 063177 PCT/ EP2004/ 000053

-R  biioplédnyl; ensulstieoed desibatitetaldiyialagen pn Sk €H () ATH)),OCHs,

aden%sri.sne di phosphate (ADP), adenosi ne nonophosphate

( AVP) dhd cycl i ¢ adenosi ne nonophosphate (CAMP); to

t he benzyl,

lower alkyl,

lower alkoxy,

-(CH;),OCHj3, or is

pyridin 3-or 4-yl, unsubstituted or substituted by lower alkyl, halogen,
morpholinyl, -(CH,),-halogen, -(CH;),OCHjs, -(CHj;),-morpholin-4-yl, or
-(CHz)y-pyrrolidin-1-yl;

R'  is phenyl, unsubstituted or substituted by halogen,
tetrahydropyran-4-yl, 3,6-dihydro-2H-pyran-4-yl or morpholin-4-yl;

n isindependently from each other 1 or 2;
and to pharmaceutically acceptable acid addition salts thereof.

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 A;x-receptor and a high selectivity to the A;- and A; 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

first reviewed in 1982. Adenosine is related both structurally and metabolically to the



bi ochem cal nethyl ati ng agent S-adenosyl -L-nethione
(SAM; and structurally to the coenzynes NAD, FAD and

w@eomanyitrA;, and to RNA. Toget her adenosi ne andP€TIEB®0&000053
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rel ated conpounds are inportant in the regul ation of
many aspects of cellular netakolismand in the
nodul ation of different central nervous system
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supp y: demand within the tissue. The actions of both
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energy supply: demand within the tissue. The actions of both subtypes is to increase the
amount of available oxygen to tissue and to protect cells against damage caused by a
short term imbalance of oxygen. One of the important functions of endogenous

adenosine is preventing damage during traumas such as hypoxia, ischaemia, hypotension

and seizure activity.

Furthermore, it is known that the binding of the adenosine receptor agonist to

mast cells expressing the rat As receptor resulted in increased inositol triphosphate and



35 Furthernore, it is known that the binding of the
adenosi ne receptor agonist to nast cells expressing

W0 b@406317A3 receptor resulted in increased i nOBCT/BP2004/000053
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ction e am ne cocal ne,

eTheiary alge borseddn t}teém%fi%?f dHHD Lﬁﬁﬁiﬁm&&egﬁl@ﬁmer "activity
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An important role for adenosine in the cardiovascular system is as a
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 Asa receptors on



therefore have therapeutic potential as sedatives,
nmuscl e rel axants, antipsychotics, 30 anxiolytics,

w@rakgerirts, respiratory stinulants, anti depr eBGEHEPHN4/000053
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and to treat drug abuse. They may al so be used in the
treatment of ADHD (attention dedicit hyper-activity

di sorder). An inportant role for adenosine in the
Qlaréh'e@g/laﬁ&uhaﬁ niydiresninsicatoss foravdicpobiisotleseudgmstoronary
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inclu tE_1gr ni.n rel ease, glomerular filtration rate
afid MRk ¥¥48E PHOVATe pounds whi ch ant agoni se t he

renal affects of adenosine have potential as renal
pr ot eBioloyganage Melicifal Ghierisy 6, (1828696, A3 and/ or

A2B a to% oni S%Méﬁ?%{?ﬁ%h‘éﬁﬁw 6) (ri9§ér}e767f eaf ment of

ast h er a res ses or and in the
treanhMECbﬁhdmatﬁé%% 4rife?~$3l5t%ﬁ§15and obesi ty. Numerous

docurrfrl\jigd dess l@@ggt)hg g}gggml know edge on adenosi ne
receptors, for exanpl e he follow ng publications:

Bi oor hahedt Chemedi &t éh?eﬁﬁ?r”ry, 6, (1998), 619-641,
Bi oor Mé@@%ehbc(uwg)m @hemestry, 6, (1998), 707-719,

Lo 3 6 QR oldSh) tzeis 2 0 ve

41 2226 Ph3dn. Mdd. QMech., BReFA-41,(1999) , 42, 706-721, J.

o, CRER Pl Do igeLbofe 10, X ChXS.P o 276

H1113N1111m6n S¢tmaigd)Arsh. Pharmacol. 362, 375-381, (2000)

Objects of the present invention are the compounds of formula [ per se, the use of
compounds of formula I and their pharmaceutically 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
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,
allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore,
compounds of the present 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 Ay receptor
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Naunyn Schm ed, Arch. Pharmacol. 362, 375-381, (2000).
(bj ects of the present invention are the conpounds of

wo eoombH71 per se, the use of conpounds of f oPEIER20D4/000053

and their pharnmaceutically acceptable salts for the
manufacture 25 of nedi canents-%er the treatnent of
di seases related to the adenosi ne A2 receptor, their
RaRgPRtr@vitead whisbrindubadisorders of theodepaaingeri dus system, for

Whie tirQm, and ,their production, as

e O AR sieare B lgpressive disorders
W pastictinn, ngprepratedtion aoﬂ Patltineadakschase dv-eu s WD,

nodul ati on of the adenosine system such as
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gg‘ﬁﬁgﬁ"%@%yﬁ o Pt LB BB RBuof BRE e Pelipiabower o

%qu’é’ﬁg¥ecgrpé®%®hﬁ1$és46h§bpo>altcam i schaeni a, seizure and
subst ance abuse. Furthernore, conpounds of the

pr esens térﬁl\"?ﬁlto ar B @&Méﬁfxéln?cﬁ %ﬁ@%ﬁ‘éﬁébmﬁ%‘é

rel axants, i psychotics
anti &gnvul S, nt s and cardi aprotective agents for
di sof BefeEm3Ewesafkoxy’ deapisnagyopr whargindhs diaglaedoks ieardefined

iivietdrRl wilioe is@athdarvef &1 5 eﬁ%{nﬁat' ons in accordance
with the present invention~are ose, which base on

the A2A reg eﬁt or WD 2004/ 063177 PCT/ EP2004/ 000053 -5
ant agBniesyy %Féli‘qcﬁ‘/ll“icyﬂhémemblsIac1idradﬂiuid>e sdlitsS endesces eflts with

inldegameddrided ra At YQUS SL%hSJs rofcgforlc %éﬁnﬁtr?c <$ ﬁufﬁgrz_ilé gc?c?
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}glé(ﬁ Qd¢ yad, fitsig etdy formiccish ferdaticadid rm;lalﬂe mdﬂdpfc@fﬁ@ﬁﬁdl @ficcinic

aoid] tiRadrkd 28D %éhﬂie%%ﬁ%ﬁm%?ﬁ%,ﬂ)l&@l%esﬁe i a@é@a& g:teela(e.

herein, the term"l ower a énotes a
stralght- or branched- 5 chain al kyl group containing

fr or@rkf&ﬁd&oﬁ@bbﬁﬂs @tﬁ@?req&ﬁra ut 5[{9111 Gre cggﬁ{ﬂz?ﬁlnd% 8{}%&}}11&11

(letyn ?13}01 ‘fﬁé@@fﬁ& T‘me’éllsﬁgﬂ groups are groups

W|th 1 - 4 carbon atons. The term "hal ogen"” denotes
?cﬁlhbqrpmthyﬂ-zbﬂ [(IéE4- ﬂﬁd)nﬂ)ephdmel)andletl‘[cﬁtmﬂéﬁzoo}_cﬁf‘olIZeﬂFnls0n1cot1nam1de,

7l
N ;V@ﬂﬂe@rﬁ?ﬁé ggp?%tglgxf ‘R 1r/ %{;\é\'f] ﬁd‘? wﬁhlaﬂ 1§(§11c0t1nam1de,
1}5’[ Yéél’fgﬂ)r%@e@ﬂ -éxygtan}ab@moﬂdzel -2-gt]n6- methyl mcotmam]de
4-ph r t

E?@romg G:(tggmﬁl bébh%ﬁﬂ%@ Iﬁpﬁhﬁﬁggﬂl g% an @ I; Zagnd%uch
¥ ﬁ?&f@w i) édP‘%} S Penzeoxaepk2- il frmrpholacﬂdfl

iginepherdide @aci d, citric acid, formic acid, fumaric
I et| aC|d sucginic acid,
AR S e QRGP0 Ber B2 methoxymethyl-
1ﬁﬂﬁ@ﬁw@ﬁeémlfonlc acid and the like. 15 Preferred
conmpounds of the present application are conpounds of

for mul &ykther preferred are compounds of formula I, wherein R! is unsubstituted
phenyl, for example the following compounds:
4—Fluoro—N—(4—methoxy-7—phenyl—benzooxazol—Z—yl)—benzamide or
4-{[(2-methoxy-ethyl)-methyl-amino] -methyl}-N-(4-methoxy-7-phenyl-benzooxazol-2-
yl)-benzamide.

Further preferred are compounds, wherein R is tetrahydropyran-4-vl,
for example the following compounds:



wherein R is 4-fluoro phenyl. Such conpounds are
2- Chl or onet hyl -

wQ 26046317 uor o- phenyl ) - 4- net hoxy- benzooxazol - 2- RCT/EP2004/000053

0

-isonicotinamde, N [ 7- (4-fluoro-phenyl)

- 4- met hoxy- benzooxazol -2-yl] -6-

-2-nmet hyl -i soni coti namde, N

[N-{ {4 A éthuny-0-(phahyd ho- ghram-dhyd X errenzookazo]-6-2nathjl-nicotinamide or

bR -?%*’e%r‘zfﬂ?ﬁ Sf?vraf? SRy Pomeha): %&%i&%ﬂ&@ﬂmmﬂe
2-yl]-benzam de, (4-fl uoro-phenyl)

- 4- nélfhﬁrdatysenémmzb |0f @rmti]la Landribeip Rbinpacquijgally acceptable salts

| aRMe ?9 ﬁa%ﬂ%e&%dl\kndﬂﬁ m( the hHURE szﬂﬂﬁ@,\’ﬂy)processes described below,
- 4- met hoxy- beénzooxazol - 2-yl | - 22 net hoxynet hyl -
ﬂ@ﬁﬁ@EHF?ﬁ%%?%EP““QS Further preferred are conpounds

of formula I, wherein R is unsubstituted phenyl, for
exanpbeakﬁﬁgﬁobh@mhﬂ@oﬁbmmounds:

4- Fl uor o- N- (4- met hoxy- 7- phenyl - benzooxazol - 2-yl ) - benza

mde or 4-{ [ (2-nethoxyoethyl) - nethyl - anino]

-met hyl }- N- (4- met hoxy- 7- p enml-benzooxazo

yl)-benzam de. 30 Furth or red are conpounds

wherein R is tetrahydrospytan- 43%L for exanple the
foll ow ng conpounds: WD 2004/ 06 7P /EP2004/000053
-6 N
[4-N%thoxy-?-(tetrahydro-pyran-4-y|)-benzooxazol-2-y|]
-witie tbylponnd of fomaniade or N |

4- met hoxy-7- (t etrahydro- pyran-4-yl) -benzooxazol -2-yl]
-2-nEthyI-isonicotin S onpounds of
formula | and their W%?ﬁadéd@ﬁggFﬁqucégptabIe salts
can be prepared by nethods known in the art, for
exanpl e, by processes described below, 5 mhich

p&ﬁﬁﬁ%éﬁ%oﬁﬁﬂgfﬁﬁﬁuﬁ) reacting a conpound of fornula
OCH3 0)-01 O (6) mﬁth a conmpound of formula

RSnBu3 / cat. Pd(O (B o0 19 pao) (10)

to a compound of formula

OCH,
N
DN

o>— O,

R o

wherein R' is phenyl, unsubstituted or substituted by halogen, or

b) reacting a compound of formula

HiCe g

N
>—NH,
o

19 (©)

with a compound of formula



with a conmpound of formula RB(OH)2 /cat. Pd(O (10)

to a conmpound of formula OCCH3 N N>- HN R O 15 1(8)
wob@tesn7R i s phenyl, unsubstituted or substiPCI/ER2004000053

hal ogen, or b) reacting a conmpound of fornula H3C.0O N

) NHZ OR (9) wth a conpourrd of fornula WO

2004/ 063177 PCT/ EP2004/ 000053 -7 CIC(O R / base (11)

or with a conpound of f@cColra HeXE@IR) | HATU / base
(12) to a conmpound of formula OCH3 NH - N O)-RRi

89wﬁg}gﬁ(}§rgfﬁoﬁngpf%o%ml{ﬂz§UbSt'tUt ed phenyl or substituted
HOC(O)R / HATU /base (12)

to a compound of formula

wherein R' is unsubstituted phenyl or substituted by halogen,
or

c) hydrogenating a compound of formula

OCH,
N H
YN
o )
o \
7
1(15)
o)
10 with Hy/Pd/C
to a compound of formula
OCH,
N
H
»N
0] 0
o \
1 (16)
O

or

d) reacting a compound of formula

{



c) hydrogenating a conpound of fornula OCH3 H-N O

1(15) O 1 owith H2/Pd/Cto a conpound of fornula

w@aH3/068170 1(16) O or d) reacting a conpound BET/EP2004/000053
formul a WO 2004/ 063177 PCT/ EP2004/ 000053 -8- OCH3 N

O~0 0O01(15) Owth NaOH and8then wth a conpound

of formula CLC(OR/ base (11) or with a conpound of

formula 5 HOC(O) R / HATGCH;base (12) to a conpound of
formula OCCH3 N O~ R N

H
N
o )0
g N\
=
| (15)
o)

with NaOH and then with a compound of formula

CIC(O)R / base (11)

or with a compound of formula

HOC(O)R / HATU /base (12)

to a compound of formula

or

e) reacting a compound of formula

1 (16)

with NaOH and then with a compound of formula

CIC(O)R / base (11)

or with a compound of formula

HOC(O)R / HATU /base (12)

to a compound of formula



Ola Oor e) reacting a conpound of formula OCH NN

O/~ OOI (16) 1TUO with NaCH and then with a
wa@ormpoedld? of formula CILC(O R/ base (11) or BET/EPZ04/000053

compound of formula HOC(O R/ HATU /base (12) 15 to a

conpound of formula WD 2004/ 063277 PCT/ EP2004/ 000053

-9- OCH3 N-NO ~-R O Ib O or reacting a conpound of

formula OCH3 N \>--N CH:sOCN) (200 O

%H

or

f) reacting a compound of formula

\>—NH

() )

5 with a compound of formula
CIC(O)R / base (11)
or with a compound of formula

HOC(O)R / HATU /base (12)

to a compound of formula

O .

10

or

g) modifying one or more substituents R' or R within the definitions given above,
and
if desired, converting the compounds obtained into pharmaceutically acceptable

15 acid addition salts.



(9 1

10

15

5 wth a conmpound of formula CI.C(OR | base (11) or
with a conpound of fornmula HOC(O R / HATU /base (12)

wo o00a/ocampound of formula OCH3 N>- N H 0 a- R PCX/EP2)4/000053

IC 10 O or g) nodifying one or nore substituents R

or Rwithin the definitions given above, and if

desired, converting the conpounds obtained into
ThaksmeeutdscHlfbymie T apy &bpeepaidl iaatcrdaite widirthe &llosving schemes:
WO 2004/ 063177 PCT/ EP2004/ 000053 -10 The conpounds of
formula | may be prepared in accordance with the
Poddaotiomgpfsompoards of forman A pihere Rofis phenybeinzpdogen-substituted phenyl
formula | where R is phenyl or hal ogen-substituted

ph ?ﬂ%l metQQ@ of‘gﬁeg%ugﬁ oPEcﬁHﬁhﬁﬂs on f&ﬁlu@@ﬂ%@ﬁ@ i9phenyl or

formula I, phenyl |oge bstituted
baleas-subssityted phenyLilh %er@d}i%?f%‘e%lf’ efO f ﬁ EC%) as Shgwn i scheme
f'ff‘lQéM‘w | TheSsiBpATRtion bf the iravemetiae pf pankt (513 shéwh frereaction scheme
ermsdl ate of formula (5) is shown in reaction
| below. Schenme 1 OH OH OH NO2 H2 NH2 BrCN CN
Pd/C 0>-NH2 OHOH (1) (2) (3) Ml base

Scheme 1
OH OH OH
NO, H, NH,  gren N
O = O (e
Pd/iC o
OH OH
Mel
\ base
o~ o~

N MeOCOCI N
OO = (O
0O ;>~——(2\



0 01-, N H MOCOCI N N base -NH2 0 (5 (4) 10 15 WO
2004/ 063177 PCT/ EP2004/ 000053 -11 Schenme 2 0 0 NH

WO 200406377 CON O~ ---NO O (5 I 0 (6) R SBUEPAL/000053
Pd(0) (7) or H R OB~ 0 OH cat.Pd(0) (10) NH
base \>--N O RL O 1I1(s) NaOHO €€l ~-Rbase 0 \ O

(il) NNor N~ ~ NH
Scheme 2
O/ O/
N .
H 1I—cl
YN Ny H
AN
0 }—o >—N
g \ 0] O
©) ! ° ?6)
RL-—SnBu.‘
cat, Pd(0)
or
OH
R‘—B/ o~
OH 10 \
cat. Pd(0)
‘base \>_H
0 O
) \
R 1(8)
NaOH
- cl ~
0 >—R base (@]
N o) (11)

N
YN = S,
A

HO
| R 0] : O>~—R HATU R 9)

(12) base

where R' is phenyl or halogen-substituted phenyl and R’ is as defined above.

Preparation of intermediate of formula (2)

5 The starting 2-nitroresorcinol of formula (1) may be obtained commercially, for

example from Aldrich, or may be prepared according to methods well known in the art.

The 2-nitroresorcinol of formula (1) is hydrogenated in the presence of a
hydrogenation catalyst, preferably 10 % palladium on charcoal. This reaction may be
carried out in a variety of organic solvents, such as methanol, ethanol, dioxane or

10 tetrahydrofuran, preferably methanol, at room temperature and at a pressure of one

atmosphere or above, preferably at one atmosphere, for 2 - 24 hours, preferably about 18



O ~--RHOO1O0RI-TATUL1 (9) I R() O (12) base
where R is phenyl or hal ogen-substituted phenyl and
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of formula (2) 5 The starting 2-nitroresorcinol of
formula (1) maybe obtai ned commnercially, for exanple
fromA drich, or nmay be prepared accordi ng to nethods
Welits. Kheproduat éfifermaila (2), TheniRenedoranessipeéfamblyafsed in the next
drogenated in the presence of a

ﬁE?Br“&Bé)ﬁ‘gP?‘%ﬁca@a alyst, preferably 10 04 pal | adi um on

charcoal. This reaction maybe <carried out in a
varﬂrma\vatm‘n efrintennedigislof éornaila B)ch as net hanol |

et hanol , di oxane or 10 t et rahydr of ur an, preferably

netmha nﬁ’derm@dlatreQ)‘P fBrhﬁﬂP@) 34 ek &e@REh AllightRKESS o @a@dﬁgeﬁ f[’o(i‘omlde in
at nosphere, or above,

rabl.y at e at
FRELEESIVIN fBP‘é‘Fér%Fe\}a bRt %%q%é‘ﬂ Bl tatel preferably
RGh{xER2 00 4{eB0Q0band witer. M r&ctidin & preferhibbt caofied aurtnmteom
&%&Peragiarrgnggrobﬂ%ts ?[l&llrgrl ﬁl% {?%c%feg%@{gic}fe EJC?I‘S oﬁrﬂif(gfqgrmula (3)is
|1mlﬁ|e<ﬂrb;d certvenpdndl rmem]is, an(l @)efél' hblylpmléﬁfﬁrbwj imepps @fchromatography or
for oulids z&%))n.ls reacted with a slight excess of
cyanogen omde in 5 an aqueous sol vent m xture,
preferably a mxture of a |l ower. al cohol and water,
pr direpaiption okintarmediate offormulatdlol and water. The
reaction is preferably carried out at room

t enpes alethod Jf @Eep@b&@iﬂh o ah omteSnedlite opfopphudt (4D @W&X@Z{ﬁbr& of the
ven

Hﬁ%g‘%‘q’gﬁggfg?ré‘ﬁlgu é@| V)s/la%ﬁ shight 8%%?@%% %z?se, pre%era%ﬁ]y sodium
dh;rdmia,t in@rphyrotic solvedy yrsfeatablysatralgdrofifanPriepeglematadriemperature,

refe b?{ X‘Beoqllt %@ &C %r QI%JH'@U L@le ﬁ?&fxfgﬁh@?%:gé und SO- roduced is

nt er ne
tw@a«tqmmly @eatcchwth |f¢ﬁt]éY1n%<Hﬂ%1ﬂ9éef@‘ﬂb]ﬂ’leFhﬁb& ghe thl‘ﬁl ealt of methyl

ﬁbggilagat%%ge%gtegféerﬁp&g{u% @lga%sl, taBb@ﬂ‘w@ ot bllSithbe , preferably
) en er ea
APRRDT ThaRoME! ShioanS6 Dntpleladn Foar@onal means, and

pﬁ&f&iﬂ@bﬁrlm m@khsGf ch@mabguphylorhettystaltibeion.
i nt ermedi ate conpound so-produced is 15 subsequently

treﬁt ed mthF érhﬁeld zfté)‘ojt*@ezulgr(g erably with about one
eq an el evated

tenperature, preferably about 50 C, for 1 - 5 hours,
prefke mbd:rmedm)@ﬁfognhbdﬂ)sls repstedpridhrdighbexcesofmesyl 4)

| Sh1bRPS AL M SHQRYB By QA reFBAMSdicRBFbmethane. The reaction is carried

out in the presence of an amine base such as pyridine, triethylamine or N-

ethyldiisopropylamine, preferably pyridine, at a temperature below room temperature,
preferably at 0 °C, for
0.25 - 4 hours. The product of formula (5) is isolated by conventional means, and

preferably purified by means of chromatography or recrystallisation.

Preparation of intermediate of formula (6)

The intermediate of formula (5) is reacted with a slight excess of an iodinating
reagent, preferably iodine monochloride, in an organic solvent, preferably acetic acid.
The reaction is carried out in the presence of a weak base, preferably sodium acetate, at
room temperature for about 2 - 30 hours, preferably about 16 hours. The product of
formula (6) is isolated by conventional means, and preferably purified by means of

chromatography or recrystallisation.



preferably purified by nmeans of chromatography or
recrystallisation. Preparation of internedi ate of
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reacted with a slight excess of nmethyl chloroformate
in an organic solvent, preferab3y dichloronethane. The
reaction is carried out in the presence of an am ne
baBgpstacion @8 c@ypouhdief fdrirvdd H(B) aum/ nefoomuld-(9)

et hyl di i sopropyl ami ne, preferably pyridine, at a

o TR Al Bah BB SERRIR br muh"{zﬁf g?%h%"% 3“
femirsolidlyetbr isyarapa feom Fal Olrfé-’%i/ﬁ%e praprted precerdipgbs gpethods well

Ry&IL L@ Ry, means of chromat ography or
;ecrylst aI(I |)sat| on. Preparation of int er rredl ate of
ormula (6)..The_inte | ate f.ormul t ed
et GRROM AR TR R G
psebetiabbifotadian@) tmaakhmt sdesntj prefembby YavidimetbyNemtamide,

%ftawgb%éalgggltg%%%%m dpreferz%l T{}ggﬂlggr&gilg%eaéeb(?r?esﬁl %ﬂ\dlum(O),
agelytt emoant ofagrhospipe patwing ligond, gbeferably tmpB@wiﬁ@smg and an

?ﬁ&@@&f%béoéaa*gﬁ Whi #@ef@ﬁm op Q@I )RE@HH CtheQbactibRli Mk Bed St at

sol a vent i a neans and preferably
pleratpd @qgnwatﬁgaﬁgef@p ly abe it ggfoaﬁhgu - 24 hours, preferably about 16

'h@ﬁfsy ?h@b}dd%@tt(é)QHaremoPe@Qﬂﬁ)O@ﬁ&ZrYtld?ﬁr 20 0dd PREOADy purified by

rati on of co
PRI L O RN 1 PR T DR YPSERNE S HEBRBO RNy the
;rélfcm;li'): i'ﬂerﬁﬁéraﬂ’mm/arbbthe hicadtivedime thremegjor ploldyct dfahe eeactigul may in
rom Fl u e d r tQ i
RPF coigh B T REP T SRR A R LAy PP RS may bea
(c6Inpiosnd eafetreatlariod rordhe erctemsmay deliver i buxtyrsefaadys of formula
@fggagg of formula (7) in an organic sol vent,
p er 'y N, N- di net hyl f ormam de, containing a
pal | ad| um cat al yst

amount of a phosphl ne or arsme I|gand preferabl y
tr |'Mﬁ%fb)thﬂg Bomdaic @ftkoaipowrxis esforofula 10pppgbé bptagedicommercially,

B’Ee g%np? %Ogﬁoﬂg@% éa}rtag%g!g?ee talrje;lc_igaeccc%r?g(:telr e hgd {llngygrn in the art.

C, for about 2 - 24 hours, preferably about 16 hour s.
Th eT}mcmaml@gg of @(ranb)l(&)sm At way byeradinebiiei mﬁmrechhiaﬁgatmg the

ane. Rl glaFE{ (ﬁ%ﬂfmﬂ&' (d) fvlzlgrgargé(xcemﬂ $oRfnichti® %E&E@Woﬁﬁula (10).

BRIV LiE MEEPA PUIIE SAVESHY SPBSh PO Hhie TR e dioxane
PIRCUEdi@hostyB®ah€ %Ghﬁaﬁﬁng‘fﬁ allaﬂlurﬁ @zﬁf@ly@tapﬂeﬁerhiﬂy a

gttggg]glg rdi of &J%Qn%lne)pglﬂdlum&)) an eexrces% %%efithlum sg@preferably lithium
chloride, and an inorganic base, preferably sodium carbonate. The reaction is preferably
carried out at the reflux temperature of the solvent, preferably about 100 °C, for about

2 - 24 hours, preferably about 16 hours. The product(s) is(are) isolated by conventional
means, and preferably purified by means of chromatography or recrystallisation.
Depending on parameters such as the reaction temperature and the reaction time the
major product of the reaction may in some cases be a compound of formula I(8), in

other cases the major product may be a compound of formula (9), or the reaction may

deliver a mixture of products of formula I(8) and (9).

Preparation of intermediates of formula (9) from compounds of formula I(8)
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1(8) and/or formula (9) The starting boronic acid

compounds of fornula (10) may-hé-obtai ned

comercially, for exanple from Fluka, or may be

pr €pafieainds obfoetinnt: (&) met hrods veweéd tokhewerréspondieg artermediates of
iﬁ)]inélgaﬁ QZ)GD&p c'jc]%ic’i A 4,08 r:JIgQ 3 §clue8[15 bk ﬁﬁ@)}’as lithium hydrox1de,

prepa e I nternedla
obdizor hmrax@epr mtmuan h@&r@és‘@ mfeaabésom{mna hydyqide. The reaction s

COTRAYRY irPhn Ilc?.{egﬁé ﬁ)l\(e%@)pprefefﬁhﬁf o 18 8@ e O whater 6Ad h n€i6kiglebrganic

in an aqueous” sol vent referab

ahlsamirach angiora. HiabHREth e b ek HEeiebly Sthylere glycol, at
ﬁ'e'l@rgﬂebl %rﬁﬁér&ﬂu‘x‘étpref@{aﬁf t et i¢flux temperature of the solvent, for about 2 -

raki s t r| f
A5t & Q%w@%@w% e e Gl
lcﬁﬁfr@fmml Ibeam arfr b feraiby yurfodi byrmesas bbdabmatogiephy or
reacttaﬁ)1 L o3 Pr eferably <carried out at the reflux

rg‘f‘%era ure of the solvent, preferably about 100 C,
for about 2 - 24 hours pre{erably@bot 16 ours.

pr ditaparaéon piqompounds f fermyladywhess i ols PRemya plagen

h
CERL Zenssu sgtuted

a@%referably purified by neans of chrormt ography or
recrystallisation. Depending on paraneters such as

t he react.i t dt

o @R BB POBRE R Y SETPOHI T Lo o R E e e o
blmdtbﬁtitufedrphiuhﬁ it b§ yreatinment of dremtoasdste dfiformjler(9) with a

pilg?j%%ﬁsrsm A s Pﬁlo A géﬁ ghl%{ldg Qf ﬁ;?llnﬁla((gi) w@ﬁ hfrggy be commeraally

ver
14v8)latdedr (9 y be prappxatdéxymﬁh@qh qultlmorvr@dnah@@rt of Cﬁévﬁml‘aﬁ as N,N-

p‘@ﬂ‘{g@ %gg:g@iﬁe ﬂ{ax aRoPdh@edl (B2 ré&&&@%&ﬁﬁ%ﬁ ina non protic

c@r@e@ms@laemopqemabew PGB R B GO Rran,

f Qthhg(Dasyréfeablyi pathpl dilfopop fumessorafiethplaatne ats temperature
base such as Iithium

drox

R N

: ralﬂ;tn) |16 foweaTlid pododtofifornar Boeou’' is pherghor halogen -substituted

e era
Ehe iRl thisPuRhal et oRBDr B W iR ARE SRRNE O

gt}ymoia,toguzéfyenabctrystelhmlloéne gl ycol at an el evat ed
tenperature, preferably at the refl ux tenperature of
t he ARPIMERE prebBhatidk 88¢ordpountit ohisila Iﬂ«fflﬂ@cr@Raﬁb)heﬁﬂQ)lﬂhalogen—
16 hours. The product of fornmula (9) 1s 1solated by
c&hﬁ&m%eans and preferably purified by neans
of chromat ography or recrystallisation. 10
Pr ep@hfaaﬂétrﬁdthv@ﬁqedmaipﬁlpmqﬁlralfonfufrcnmlpaumdwdféomtﬂh Livghere R' is phenyl

plgre ﬂXIogen-SLﬁ)aLP R phselfll?rls, It HeatRRENYY an appropriate carboxylic acid of

formula (12) with a stoichiometric equivalent of a peptide-coupling reagent, preferably

O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(HATU), in an ethereal solvent, preferably tetrahydrofuran, containing a base, preferably
N-ethyldiisopropylamine, at room temperature for 30 - 90 minutes, preferably 1 hour.
This mixture is then treated with an intermediates of formula (9) in a solvent mixture,
preferably a mixture of tetrahydrofuran, dioxane and N,N-dimethylformamide, at room
temperature for 16 - 24 hours, preferably 16 hours. The product of formula I, where R'is
phenyl or halogen-substituted phenyl, is isolated by conventional means, and preferably

purified by means of chromatography or recrystallisation.



One nmet hod of preparation of conpounds of fornmula I,

where R is phenyl or hal ogen-substituted phenyl, is
whyooserrnent of an internediate of fornmula (9CTEPIN0E000053

slight excess of an appropriate acyl chloride of
formula (11), which may be comm®rcially 15 avail able

or may be prepared by nethods mell known in the art. A
Pabatayish of uekpesndy,diifordtivie] fiitre &' dd, Grayydiroli2hk pyray-4-yl or
alsg e used ]The reaction is carried out in a

ani c solvent, preferably a m xture of

di chl or onet hane and tetrahydrofuran cont ai nijng_a

baSee npteddokibkyarntien pidodiiosags eblpramadewbere R' 15 3,6-dihydro-2H-
{Dfljaﬁtngl AT d?&py@aﬁ—@wp 8y RbMI8 inRehwEeR Jf@®Mula (6), as shown in

enperature a d t'he refl ux tenperature of the solvent
perene A bgdawhours, 20 preferably 16 hours. The product
of formula I, where R is phenyl or

halogen-substituted phenyl Schemei3sol at ed by
conventional neans, and preferably purified by neans
of chrongpography or recrystallisation. Alternative

preparati @n of compounds of fornula | where R is
phenyl or s¢ ﬁgem substituted phenyl 25 An

al t er nat d of preparation of conpounds of
formula I; mH%re QQS phenyl or hal ogen-substituted

phenyl , inmvol vesCtreat@ent of an appropriate
carboxylic acid of formula (12) with a stoichionetric
equi val ent of a peptide-coupling reagent, preferably

0- (7-azabenzaqtri I -1-yl)-NA , RH-t et ranmet hyl uroni u
m hexaf | uoro hagaégt@n@kwﬂﬂbo et hereal solvent,
preferably tatrahydrofg;an talﬁHng4a base,

preferably 30 N-&Phyl diisoprig§t’am ne, at room
tenperature flor 30 - 90 m nutes, preferably 1 hour
This mixtureis then treated with an internmediates of
formula (9) in a solvent m xture, preferably a

m xture ofo-fetrahydrofuran, di oxane ando”

N, N- di net

| f grmam de, at room tenper re for 16 -
24 hour s| ny 16 _hdur$. The pro ornula
I, where gyl or hal ogen-subs ed p Dyl
is isolated by c venti onal neans, and greferably
purifi edAy\neans of chromat ography or

recrystallisation. WO'Y¥004/ 063177 PCT/ O4/OOOd
-15 Prepar@ati on of conpounds of fornulaol wher e Rl i's
3, 6-di hydro-2Hpyran-4-vl or tetrahydropyran-4-yl One

met hod of preparatjon of conpounds of fornuja I, where
Rl is 3,6-dih dro- éH— pyran- 4- yI or
tetrahydropyr an- 4%yl , s from afi\i nt exnedi.at e of
formula (6), as sh (”;ﬁ“ 8 Schey ? bel'ow. | Schene 3
o~ o~
Ny N  H
>N s%_%>ﬁ
o} R o} R
é%ﬁ o}
=
© Ia ° Ib

where R is as defined above.
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O1-1/ N_NO/~-\ O(6) OH ~~\ /~o_ "--SnBu3 or o,
“}-B\  ~/ (13) OH (14) cat. Pd(o) cat. I'dOtl base O

woRoModst7; Pdic \ N OO 1(15) 1(16) O O 1.PeEEP00L000053

1-10 2. base _R HAl' U, base h-Rur O(12) OO NHN
H \ N\ N~RO/ _R OO o0l6-lalb where Ris as
defi ned above WO 2004/ 063177 PCT/ EP2004/ 000053 -16
dneagid U il a 1(15) The starting
trlbutylstannane conpound of forrmula (13) nmaybe

Pr eRRrEdHAS Y 1RInndR BRHBAAS oM nultN@¥NmlaP bk BRep@fdd-according

to methods well known in the art.

The intermediate of formula (6) is reacted with an excess of the tributylstannane
compound of formula (13) in an organic solvent, preferably dioxane, containing a
palladium catalyst, preferably dis(dibenzylideneacetone)palladium(0), and a catalytic
amount of a phosphine or arsine ligand, preferably tri(2-furyl)phosphine. The reaction is
carried out at elevated temperature, preferably about 100 °C, for about 2 - 24 hours,
preferably about 16 hours. The product of formula I(15) is isolated by conventional

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

Alternative Preparation of compounds of formula I(15)

The starting boronic acid compound of formula (14) may be prepared according to

methods well known in the art.

The compounds of formula I(15) may alternatively be prepared by treating the
intermediate of formula (6) with an excess of the boronic acid compound of formula
(14). The reaction is carried out in an aqueous solvent, preferably a mixture of water,
dioxane and 1,2-diethoxyethane, containing a palladium catalyst, preferably
tetrakis(triphenylphosphine)palladium(0), and an inorganic base, preferably sodium
carbonate. The reaction is preferably carried out at the reflux temperature of the solvent,
preferably about 100 °C, for about 2 - 24 hours, preferably about 16 hours. The product
of formula I(15) is isolated by conventional means, and preferably puriﬁeh by means of

chromatography or recrystallisation.

Preparation of compounds of formula [(16)

The compounds of formula I(15) may be converted to the compounds of formula
1(16) by hydrogenation in the presence of a hydrogenation catalyst, preferably 10 %
palladium on charcoal. This reaction may be carried out in a variety of organic solvents,
such as methanol, ethanol, dioxane, tetrahydrofuran or dichloromethane, preferably a
mixture of methanol and dichoromethane, at room temperature and at a pressure of one
atmosphere or above, preferably at one atmosphere, for 2 - 24 hours, preferably about 18
hours. The product of formula I(16) is isolated by conventional means, and preferably

purified by means of chromatography or recrystallisation.

Preparation of compounds of formula I where R! is 3,6-dihydro-2H-pyran-4-yl (Ia)
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anount of a phosphine or arsine ligand, preferably

t r Co2arfounys YHloosphi InehertRe iv Badiliydno-2&-pran - )ddm@)abe pitepared
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f oiGrwhpounds 4f formiwea Is wheteifons fetrakydrppaandayl may keprepared from the
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The product of fornula I(15) i's |solated by
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romat o recr%sta I sation. g% paration
cf r@mwbwﬁ@gleéfat%frfﬁwalai% 8 ShPHE 1g SAMERMAREIBY f or mul a
1(15) maybe converted to the compounds of formula 25
1(16) by hydrogenation in the presence of a

hydr ogenation catal yst, preferably 10 % pall adi um on
charcoal. This reaction may be carried out in a

vari ety of organic solvents, such as nethanol

et hanol , di oxane, tetrahydrofuran or dichl oronethane,
preferably a m xture of nethanol and di choronet hane,
at roomtenperature and at a pressure of one

at nosphere or above, preferably at one atnosphere, for
2 - 24 hours, preferably about 18 30 hours. The
product of fornmula 1(16) is isolated by conventiona
neans, and preferably purified by neans of

chromat ography or recrystallisation. Preparation of
conmpounds of fornmula | where R is

3, 6-di hydro-2H pyran-4-yl (la WO 2004/ 063177

PCT/ EP2004/ 000053 -17 Compounds of fornula I, where
R is 3,6-dihydro-2H pyran-4-yl, nmaybe prepared




fromthe conpounds of formula 1(15) by nethods exactly
anal ogous to those descri bed above for the

w@e@pasHrT on of conpounds of forrmula | from  PCT/EP2004/000053
internedi ates of fornula (8). The product of fornmula
I, where R is 3,6-dihydro-2H-pg§ran-4-yl, is isolated
by 5 conventional neans, and preferably purified by
means of chromat ography or Seheoreyst al | i sati on.
Preparation of conpounds of formula | where R is
tetrahydropyran-4-yl (Ib) Cbnpounds of oformul a 1,
where R i tetrahydropyranNOBF nay be pr epar ed from
the conp \ofoornuIa 1(16 o. a@tly
anal ogous dgscribed above for
preparation of cog%aunds of formula I frnom
i ntermedi ates of fornmul®d (8). The prodU8t of fornu
I, where R is tetrahydropyran-4-yl, is isolated by
conventional neans, and preferably purified by neans
of chromatography or recrystallisation. Pr Ba&%tlon
of conmpounds of formula | where R is norpholin-4-yl
One net hod of preparation of conmpounds of fornula I
where R .is porpholin-4-yl, 15 is fromap
i nternmedi at® of fornula (5), as shown ir?Schene 4

117)

bel ow. 20 5 MO 2004/ 063177, PCT/ EP2004 53, - 18
Schene 4 NeZBR, CN=-"-N\-NO O D+ 0 0
(5) Nz O o H2, Pd/IC OO N NaOH | 0~§n-rz>\~|\|

OO\ NHR(19) NH2(® (18) ( base O (2L)y, O

| I
\L J/ base
o~ @
Cl
O/ >-R base O/
N ° ’ N
(11) H
H—NH, >N

© HO, HATU © >/_ R
or %R N e}

[Nj 0) base [ j
(12) Ic
o (20) o

where R is as defined above.

Preparation of intermediate of formula (17)

5 The intermediate of formula (5) is reacted with a nitrating agent, preferably nitronium
tetrafluoroborate, in a polar organic solvent, preferably nitromethane. The reaction is
carried out at a temperature between 0 °C and room temperature for about 2 - 24 hours,
preferably about 18 hours. The product of formula (17) is isolated by conventional

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

10 Preparation of intermediate of formula (18)

The intermediate of formula (17) may be converted to the intermediate of formula
(18) by hydrogenation in the presence of a hydrogenation catalyst, preferably 10 %
palladium on charcoal. This reaction may be carried out in a variety of organic solvents,

such as methanol, ethanol, dioxane, tetrahydrofuran or dichloromethane, preferably a
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internediate of forrmula (17) 5 The internedi ate of

formula (5) is reacted wth a-abPtrating agent,

preferably nitronium tetrafluoroborate, in a polar
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hour s
oy Lt d 05 heRy BT ONLr R ar e S i BT e gpfogrula (19)
puisblateddytrp nnedionalaheaisy mthlle@rzé)ﬂmgumﬁed by means of chromatography
recr tion. 5 Preparation of internedi ate of
(”regﬁ&ﬁk%ﬁﬁﬂThe internmedi ate of formula (18) may be
converted to the |nterned|ate of formula (19) by
B EHINES f formula (HHueous base such as
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The intermediate of formula (19) is reacted with the alkyl di-iodide compound of

formula (21), which may be prepared according to methods well known in the art, in an
organic solvent, preferably N,N-dimethylformamide, containing a base, preferably
potassium carbonate. The reaction is carried out at a temperature between room
temperature and the reflux temperature of the solvent, preferably at about 60 °C, for
about 1 - 48 hours, preferably about 48 hours. The product of formula (20) is isolated by
conventional means, and preferably purified by means of chromatography or

recrystallisation.

Preparation of compounds of formula Ic ( R! is morpholin-4-y1)

Compounds of formula I, where R' is morpholin-4-yl, may be prepared from the
intermediate of formula (20) by methods exactly analogous to those described above for
the preparation of compounds of formula I from intermediates of formula (9). The
product of formula I, where R!is morpholin-4-vl, is isolated by conventional means, and

preferably purified by means of chromatography or recrystallisation.

Conversion of compounds of formula I to other compounds of formula I bearing a
modified R substituent

In cases where the compound of formula I contains an R substituent bearing a

chemically reactive functional group, for instance when R contains benzylic halide
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organi c solvent 10 such di oxane, tetrahydrofuran or

et hyl ene glycol, preferably a-Oxture of water,
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IS norp hol i n- 4-
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ounds of .fornula Ito other conpounds of fornula
@gn?ﬁEME% Eﬁ f?%ﬂ R substituent In cases where the

‘conpound of fornula | contains an R substituent

beafdlta@f eom sodfdrnulehct i ve functional group, for
instance when R contai ns benzylic hal i de WD

Of'flep &Hﬁg& R 1919§)Qc5§ws1 &R Langie iPPAEI fNerkhe residue R

unctionality ﬁe compound of for mil a
! ccmiynbé 2GRFORP Eeih %S@néhabﬁgroréa?fwwdmaﬁ gt foguph cases the

F& 11fls 90 Eir frl AT Rap B Sdriviettedto a Efresp@atihgd &8 addition salt.
|nvo ving the reactive functionality contained in the
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am@lappropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids suchas acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an inert organic solvent such as diethyl ether,
ethyl acetate, chloroform, ethanol or methanol and the like, and the acid addedina
similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

precipitates spontaneously or may be brought out of solution with a less polar solvent.

The acid addition salts of the basic compounds of formula I may be converted to the

corresponding free bases by treatment with at least a stoichiometric equivalent of a
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their pharmaceutically usable addition salts possess
val uabl e pharmacol ogi cal properi-es. Specifically, it
has been found that the conpounds 5 of the present
nventi on|are aderQgi ne recepygr |ipgands (A2t).
Furthérnone, it has been|shown that|the preferred
conpounds |of formula | have a good selectivity to the
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peads?@nd |0. 1 U adefiosi né deai’nase|in a final vol une
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lere tested at 10 ‘cUncentrati 8ds frpm 10 M 0.3 20 nM
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t ¢tvenpdouds of fdringdanidcaddeawsed madedisinmgta elgaml«aﬁ tormoplhanmaceutical
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t(lgethe iniity. to the Aéf\recet |
G PLUPBOTIEIAT PREBISR: F5 SRRSO fgiom solutions,

Comoyits, | e hise P, co e bt I b
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,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid polyols and the like. Depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.
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sthb sndinidesl. reqir2aouy 0634y FarBOTARREE @nﬁm@%@f oralpglministration the

'\%gs'?%gfég g{it‘f’lts Clgﬁt\’gllyrﬁ‘(ﬂ’g a@m‘r‘tmorﬂpgo Hout %(Wn@ p'er &y cﬁ a compound

of general formula I or of the corresponding amount of a pharmaceutlcaﬂy 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.

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5 mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3.  Sta-Rx 1500 6 6 6 30
4.  Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1

Total 167 167 167 831



acceptable salt thereof and a therapeutically inert
carrier are also an object of the present invention,

W@0e6H7pr ocess for their production, which CPOPEPRE$000053

10

15

bringi ng one or nore conpounds of formula | and/or
pharmaceutically acceptabl e aci2zd -addi ti on salts and,
if 5 desired, one or nore other therapeutically
Widniefidterisg Bstcadhores i nto a gal enical adm nistration
formtogether with one or nore therapeutically inert

qart Ih?{xsifemsl lr,] 2a§§19<1' ? af gra 1ltaﬂe V‘\;ilﬂ'? L'u'Pﬁ’e%'Mt%“ conpounds
of formura’l’as we as®their p aPnaceutlcaIIy
acce@thegmallesatehleCuseful in the control or
revention of illnesses. ed..;. on e enosi ne

oo ot Taatiaglss DE R Sy PBR R A he her s
di seask! itdPab khd sor e thidd niinsessempressooprsottellt podss.
schi zophreni a, anxiety, pain, respiration deficits,
depression, asthma, allergic responses, hypoxi a,

i schaem a, seizure and substance abuse. Furthernore,
conpounds of the present invention may be useful as

sedatives, nuscle rel atapsde Famhalpgyrhot i cs,

antiepileptics, anticonvul sants and cardi oprotective
gent for the productioq,0f,,cqLrespondi ng
g%@é%%%@%%& 15 The nost prefg¥$é%£%hdications in
accordance with the present i Avehiti on2amg t hdg8emg 500 mg
whi ch include disorders of the central nervous system
fior qﬁgﬂg gagment or spreventhon of cgptain sqp
epr essi %ﬁg%gg?ﬁérs, neur oprotecti on and Parki nson's
. seddpdroThbacissage can varyldfithin Wde |inmi4d and -
@ll’céﬁuﬁﬁHﬁse’ have to be agdjusted o the 4 70
indi vidual requirenents in each particular case. In
the ckde of oral adnministratil®n the 29 dosagéeo0f or 25
ul t . om about 0.Q1 ng to about 1060 ngy
Sgr d§§é%$u%$§%ﬁ%%hnd of geneﬁal formulTa | or %f t he °
cor r ébgaindi ng anount of a ph#idmaceut i28@l |y ack¥pt abl €600
salt thereof. The daily dosage nmay be adm ni stered as
' Se hidi vided doses and, in addition, the
NRSAAIRE Mibce “so be exceeded when this is found to
be indicated. Tablet Formulation (Wt Ganulation) 25
| . em Migiterd$ britandrigintacvitelle mingy fos3Gwgimte ng 500 ny

1, Co I k0 500 2. Lactose
Afihy ro‘ggggsr%f‘iﬁég By oA D 1500 66 6 30
3D 4.Filigtoe suitylsle adpsitlee Cel | ul ose 30 30 30 150 5.

Magnesi um Stearate 1 1 1 1 Total 167 167 167 831 WD
2004/ 063177 PCT/ EP2004/ 000053
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-24- Manufacturing Procedure 1. Mx itens 1, 2, 3 and

4 and granulate with purified water. 2. Dry the
w@er@anbasg7 at 50C. 3. Pass the granul es throughPG/EPBD/€0053

mlling equipnment. 5 4. Add item5 and mx for three

m nutes; conpress on a suitablespress. Capsule

Formulation ItemIngredients ng/capsule 5 ng 25 ng 100

NG 'hb Gllowdng &niplesGhingpatiithe diivehdonblivark nbt Reridaad t&BhitAts scope.

Hydrous Lactose 159 123 148 --- 3. Corn Starch 25 35

40 70 4. Talc 10 15 10 25(?65%&@ gnesi um Stearate 1 2
2 5 15 Total 200 200 300 6 nuf acturing Procedure

1. Mx itenms 1, 2 and 3 in a suitable m.xer for 30

AiBhueresN- (4anethery-7-pbarylbearermzelrtyhibentaspidg ni nut es.

3. Fill into a suitable capsule. WD 2004/ 063177
2%@&@@%@&9@5@ 4-05 The fol |l owi ng exanpl es

| ustrate e invention but are not intended to |limt

s (4 Eﬁgﬁyeé SRERY Pt B LSRR8 riiorspisinlin gu0 mhgrethanol vas

26109&&11 nap et yopatladoin dn oharboal endtistmixted wee thenistinred for31® h at

9(2](%11: zg’rﬁlg%g u)re %B&]«J{% ah %Erﬁgg{hgwgwgﬁag? L alfg &g.hja NP thefitered and

Hiediltrete, was tchemr@d&nemofr@prq@lmddﬁd drapovise t@r&p&émd gelation of
Qﬁ] @?(2@5‘ nﬁﬁ(ﬂ? §)Qllﬂ%§<§1 lﬂforrm{éjfn%@ I?1‘11 rﬁaﬁaﬁ@l)ﬁhlﬂ 1180 WA SvatddEtirring was

Il tered trate, cont ai ned
10 golétmqf:grf@s% at mﬂm temebtutﬁ rétb(edméttgfe wap gepicentrated in vacuo.

%@'tﬁ& teditluRiwas 22dl agueAisIotimh bm@ﬂbaﬁ@tg eslubiog Bhdl €hel MixBE0 was
met i £ring was ,
BT a2 T ST a5E S SRR Sesta s sespigas washed with

matutaiedbrias deiod oeertspdinedsilfatey amdiconcedmatedh é: vaggd. dlesh was
%Hldo%taglmagﬂy Bt GLdUR Pl ABELD R Bu Btk O AL 1BE27.0 ¢ (93 %) 2-
15 amino-benzooxazol-4-ol as a beige crystalline solid. EI-MS m/e (%): 150 (M", 100), 107

(28).

b) 4-Methoxy-benzooxazol-2-yl-amine

To a stirred solution of 10 g (66 mmol) 2-amino-benzooxazol-4-ol in 100 ml!

tetrahydrofuran at room temperature was added portionwise 3.49 g (79.9 mmol) sodium

20 hydride (55 % dispersion in oil) and the mixture was then stirred for 1 h 4t50°C. A
solution of 14.5 ml (233 mmol) iodomethane in 500 ml tetrahydrofuran was then added
dropwise over 3 h, while the reaction mixture was maintained at 50 °C. The mixture was
then poured onto water and extracted three times with ethyl acetate. The combined
organic phases were washed with saturated brine, dried over sodium sulfate, and

25 concentrated in vacuo. Flash chromatography (dichloromethane then 2/98
methanol/dichloromethane) afforded 7.5 g (69 %) 4-methoxy-benzooxazol-2-yl-amine
as a brown crystalline solid. EI-MS m/e (%): 164 (M*, 100), 149 ([M-CHs]", 23), 135
(46).

¢) (4-Methoxy-benzooxazol-2-vl)-carbamic acid methyl ester

30 To a stirred solution of 6.5 g (40 mmol) 4-methoxy-benzooxazol-2-yl-amine and
4.5 ml (56 mmol) pyridine in 250 ml dichoromethane at 0 °C was added dropwise a
solution of 4.1 ml (49 mmol) methyl chloroformate in 50 ml dichoromethane and

stirring continued for 3.5 hours. The mixture was then poured onto water and extracted



extracted three tines with ethyl acetate. The conbi ned
organi ¢ phases were washed with saturated brine,

waledoemeaver sodi um sul fate, and concentrat ed | PCER2004/000053
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Fl ash chromat ography (ethyl acetate) foll owed by

trituration in ether afforded 260 g (93 %9 2 15

am no- benzooxazol -4-0l as a beige crystalline solid.

EhrdeBimesevi(9glichlb&Om¢thne. The xombied of@8iic plizkes were dried over sodium
- - - 2- I

S AR et M O LB Py (ARG hy Worded 47

t&t>dhydroetipandenzopsial-2ohperbamicacidasethlowsigr as an off-white
ROV drdIBANM IR, BI-#BS &/ (89): szrﬂwf)lospdw 7)203Nydy.i de (55
% di spersion in oil) and the m xture was then stirred

C. ,A solutiaqn . of . 233, nmol )
F8NZQ90 AQ NGV A 1 S SLE.

RS ssvani ¥ VAW, a ACIEVAREY BN (e
dropwi se over 3 h, while the reaction m xture was
mai nt’Be aedred sdbitidd of hidg (i&hurod) Wasethokpbepmoxeml-Antl pcarbamic
EII%EC?I[HC%EIPGS% ta%é(ﬁtéﬁg@él%ﬁl%l Lo TR Sn Wk fRe ﬁ; %p/llnl {f‘%ﬁ% 28 at room

e conmi ned ~organi'c phases were washed W o
stamperaten vinsiaAded diopwibe ey (Sdaainghieding atamockinddesnd stirring
COREGRNEA £:8@ H. ThY aGMAre FhaBbn FOLRABHABVARNYNd extracted three times
(dichl oLlorreth e then 2/98 nethanol /di chl or.qonet hane) .
AV ey acsi‘.faée-gfﬂee neg ogd SEHF B YReeg Wit [ M agyepps sodium

agicdulphawsoliitips! tlehidiRd 90¢r sddivim suVatddrRl do¥déntdc £1Macuo.

At T TRl T T iR e e brapagpeol 2D

esirlermiBAciflonethgltdster eda whiteitiysialliof s@ids E§-NI& tn/miwl):)349 (M+H",

t hoxy- benzooxazol -2-yl-amne and 4.5 m (56 mol)
pyridine in 250 m di choronethane at 0 C was added
dropw se solution of 4.1 m (49 mol) net hyl
o Metlrarat-Bhenyl-benzgoxezok-Rgiapi@ehane and  stirring
continued for 3.5 hours. The m xture was then poured
ont o nggﬁ?r%ﬂgaé@%ﬁ 83200 2R A DBGFLibdo-4-methoxy-benzooxazol-2-

PCT/ E 3. -2a i i.t h ;
G Rt AL et i dp A N Tt o mamide e added 1,17 mi
di3i. Bdmoody plsagdittim-bsiylstamengnid2 ogrédftomabvbd i n vacuo.

E t . i 4 7.

LB RSB AL A0t oo 0

megi 109 ezmel) cappaafl) tfdideaffihe enixigrg weshdatedat 8P dor 181h ayl then
Surkdbnt PR ek Ma exhi@Oked tH:20 ti(r%Z)MithJe@r%/l Qge%e)t_e. Iﬁle%mb{ined organic

(7-1 odo- 4- et hoxy- pbenzooxazol - 2-yl ) - carbam c aci d .

mRRas6 werg pigphergrigh glﬁ% deiad exprsoring wlfaie, andcquegnigpigel jr vacuo.
(Flaﬁ&lﬁ@ﬂ;&%ﬁiﬁﬂ‘lé?@Qhet{iaﬂdlbdé&ﬁﬁbﬁm}&ne}iﬁ)!ﬂdw%bﬁMﬁturation in ether
est.er . ium acetate in : :
et 2fh fedeRebenr TTiobeR B RSt Tt gptiiteaotid. BS-Ms
8m8e (Po[:R41 ] ", 10@)i ne nonochl oride and stirring

f) 4-Fluoro-N-(4-methoxv-7-phenyl-benzooxazol-2-yl)-benzamide

To a stirred solution of 100 mg (0.42 mmol) 4-methoxy-7-phenyl-benzooxazol-2-
ylamine, 0.087 ml (0.62 mmol) triethylamine and 5.1 mg N,N-dimethyl-4-aminopyridine
in 5 ml THF at room temperature was added dropwise a solution of 0.064 ml (0.54
mmol) 4-fluoro-benzoyl chloride in 2 ml THF and stirring continued at 65 °C for 16 h.
The reaction mixture was then concentrated in vacuo. To the residue was added water
and the mixture was extracted three times with dichloromethane. The combined organic
phases were dried over sodium sulfate and concentrated in vacuo. Flash chromatography
(1/4 then 4/1 ethyl acetate/hexane) followed by trituration in ether afforded 50 mg (33



continued for 30 h. The m xture was then poured onto
wat er and extracted three tinmes 1 o with ethyl

w@e@tata77 The conbi ned organi ¢ phases were wasPEHERLI0D41000053

10

15

20

25

30

1 M aqueous sodium thiosul phate solution, then dried

over sodium sul fate and concent?@ted i n vacuo.

Trituration in ether afforded 4.1 g (65 %

() hotimrd-Neét-mosthotyehrpbexydbehzddxyiol -2 -dxbbamimidaas alight yellow
: 1 io t- [ [ ne

B EShRE ERSMEHOIh 2 365 VSt 3h! 18 (BREHEl OIS

4- Met hoxy- 7 phenyl - benzooxazol - 2-yl am ne To a stirred

sol ut s vrlagens mgnper theye s ptained:

(7-1 odo- 4- met hoxy- benzooxazol -2- yl)-carbam c acid

met hyl ester in 20 nl N, N-dipgghpllF or man de were added
1.17 m (3. 58 mml) phenyltri n- but yl stannane, 162 ny

A ST SR T -

nybpbenzapgder (1) i odi de. The m xture was heat ed at 80 C
for 16 h and then poured onto water and extracted

t hr eep i}, es %%B)ﬂl ?tplﬂ);{xllyl %%ﬁi&)txgzoé ;5:'—‘@ dp%’iﬂp LWAGOL ﬂ &ﬂ%@tﬁoxy—ethyl)—

p ases were wa bri ne over sod

sl@leﬂ’ézl-éml%ﬁidlné@m}é?ﬁ%}t ebloridies/eeiglaminy achN.N-dimethyl-4-
chrhRioptaginaph Y HELES X svBY e pl446 (GRIEDT, oopt hane)

followed by trituration in ether affor ed 200 ngy

4- et hoxy- 7- phenyl - benzooxa I % amne as a white

solid. ES-M5 25 me (%: 2 100). f)

4- Fl uor o- N- ( 4- net hoxy- 7- phenyl - benzooxazol -2-yl)-benza
M7de,r iy drbi 2f-piragol-yl) deme dioxt-OOnzrpxa®l-£L2yl rnabjmic acid methyl
4s4aBt hoxy- 7- phenyl - benzooxazol - 2- yl am ne, 0.087 m

(0.62 mol) triethylam ne and 5 1 rTg

N, N- di_net hyl - 4- am nopyr i di ne THE at. room

t enpe?%?d?@e@\é@“ﬁ%%%v ot &k ls@nsplé@ Wwdpghmsthary denzepxazol-2-yl)-

( @hrEﬁmﬁQlcmm%:ﬂi Hestel 405 @mid EIDZONE w0 IR 63 g‘_ Igl B. mnnTc%'ﬂEtrlbutyl—
e reaction

d 6 f
an&xq at}hlé’%\éagg[t ﬁ}%gﬁ ggﬂgéﬁgﬁﬁeg | IH%%%‘SBM% t he residue
vibis( dibtdlezgli dut g tonaalladienfi X B4 maias] extivB ot @ity sospine. The
t ﬁ%ﬁre%&slﬂheggaqlt 36(51[@%0@ %Q g an-clil%ﬁeq(:?(q{%e({] Slqt Q’\’Egg‘nan% eXtr?Ctad three

& and concentra
i hmamrb etipll agstate Nhgreambgreaghigani¢ phases Wem daied owertspilium sulfate

agel alREheXaNe) wfc% |P91V§ﬁ ghxk&‘n“&d; r%%‘ﬁﬂﬂ/%%ﬂﬂaﬁ&hﬁfhloiomethane then
affor ded 5? m% {Q PCT/ EP2004/ 000053
%wthano /d loromethane) ollowe by trituration in dichloromethane afforded

41 BO @Q@DQ/(N‘ ?43!69&11‘1 W= ?]‘I—@bﬁlﬂyéi D@ﬁ@ﬂwiﬂen%(ﬁhid@eﬂ?@arbamlc

(o8 o e P gyt Sl %@M Gt Hlagh® ™

anal ogous manner there was obtained: Exanple 2
Example 4

2-Bromo-N-{4-methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-yl]-isonicotinamide

a) [4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-vl]-carbamic acid methyl ester

To a stirred solution of 1.30 g (4.27 mmol) [7-(3,6-dihydro-2H-pyran-4-yl)-4-
methoxy-benzooxazol-2-yl]-carbamic acid methyl ester in 250 ml methanol and 250 ml
dichoromethane was added 1.00 g of 10 % palladium on charcoal and the mixture was
then stirred for 10 h at room temperature under an atmosphere of hydrogen. The
mixture was then filtered, washing with dichloromethane/methanol (1/1), and the

filtrate concentrated in vacuo to afford 1.30 g (100 %) [4-methoxy-7-(tetrahydro-pyran-



5 4-{
[ (2- Met hoxy- et hyl ) - net hyl - am no] - met hyl } - N- ( 4- net hoxy-

wQ@ 2heedil7 benzooxazol - 2- yl)-benzam de From  PCT/EP2004/000053

ut

10

15

20

4- met hoxy- 7- phenyl - benzooxazol - 2-yl-amne wth 4- { |

(2- met hoxy-et hyl ) - net hyl - am nols net hyl } - benzoyl

chloride, triethylam ne and N, N-di net hyl - 4-

advyl) e o akiand - 1-pl | -Thifba nfiSa dib niatley] €891 as44 ® - Whith-501iH0BJ-MS m/e

1@E§Wro+ éép pyr an- 4-yl ) - 4- met hoxy- benzooxazol - 2-yl

-carbamc acid nethyl ester To a stirred solution
ob) 4 Mgsheyve Tftetrabygsppyran-4- yl)-benzooxazol-2-ylamine

(7-iodo- 4- et hoxy- benzooxazol - 2- yl)- carbam c acid

et hy’r? estifbd bdluhéh &t 1.36 ©anemwa [ 4a8dedxh-76QetgatydR-pyran-4-y1)-
r

t
’@0%%9@2 ol zﬁﬂrllbwaﬂaﬂ 1psthylesteninafem! dioxanganddO4p! ethylene glycol
n‘W’ﬁJsi 3ddeBios (alidie ISZN' hq deahaacle;tcbnﬁ)ip adllidek aund (}Q)mmﬁﬁéwﬁgheated at

h]éoot%ofgg?k ko%{;t%f CT08 ntf %l %o%h 0? e?aturegﬁ? I'é’l turetwas V%\%@lred onto water
amld exttactedtfedr timeseith tuhmewet ﬁhetmblnad etgni. pliibes were dried over

Lned (Bﬁgaad[ﬂﬂ of?&ﬁ%&d"iﬁﬁzﬁczgrﬂ:lﬁﬂ ﬂ\l’@rﬁat%gfy HgY& lt)ggrﬁethane

an concentrated I n vacut

néeh&ABI msﬁhéﬁpléc}ldﬁetthartq%eﬁor@@d@/7§5 (74 %) 4-methoxy7-(tetrahydro-

B A0V Beb W RARIIE AR af, albk SWe sblidy ESINIS Hi7@tdoPre4b nM+ HY,

di chl or onet hane aff orded .30 g (42 %

[170({)3 6- di hydr o- 2H pyr an- 4- yI ) - 4- met hoxy- benzooxazol - 2

-yl]-carbamc acid nethyl ester as a white solid.

ES— MBrowhe- N9 -mahéxyl Mitdirahydrbg@rin-4-Fkamguizeoxhzol-2-yl]-
qgﬁﬁgﬁnal\rh Q4 met hoxy-7- (tetrahydro-pyran-4-yl)
Jcrenzvcrxazgl‘ 2-yl] -isonicotinamde 25 a)

[ 4- Met hoxy- 7- (tetrahydro pyran- 4- ylé benzooxazol - 2-yl |

- car bApiastises golpEemof 106smak0-52rmmol Eibremy-isutieatingnacgd in 5 ml

178 Werk 4dded 15000y (&b Icq%uﬁ) My odmet Rt RY (R60 Aib]) 4

h I - b d h
o ongsatate AL e € a0 8 e SEL ol ton o
ago®shgl0Q0 ngmol) 4Lﬁe%|€!ﬁ47l—(adl zlhydﬁnpphﬂ-rélcydwbemud)xumé% ylamine in 5
Hg d?orxglﬁe 3d 1 mrlefﬂ\/[%twars E}he% Oa d éIl'IQd l}hr?i'h% 68%468%% a(tj &2 h. The

nDsphere of
t heatipmn mlsmleejwawhslhpmgedmth 1@0 Uﬂlwzutfo retl hatmdtqfﬁbthha?rwnes with ethyl
]rée]cata gﬁkdcg&ltb% ed %Jgs}gleFﬁasgpwsﬁ%fea%?& s'oalu\fﬁgl.ﬂﬁlté £hd concentrated

tetrahydro-pyran

W 2Boa/eB mm@w@hﬁofmf@@wsémne thgngogth e)nol/dlch oromethane
- bepoRsRARH bgtﬂﬂ&atro@lqm&mr affeicled 188113YB4 9HI2EBroAs0-AN }4 -methoxy-

of f sol i

47I\féTtF?$SY§r°7P¥rtaBt4r Dokl 9301768&11%@% 4350 0be gHAfline sold.

25 | M8-MS m/e (%): 434 (M{®'Br}+H", 95), 432 (M{ Bl +H*, 100).

30

In an analogous manner there were obtained:
Example 5
4-Fluoro-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-yl]-benzamide

From 4-fluorobenzoic acid, HATU and N-diethylisopropylamine in THF, then
treatment with 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-yl-amine in
dioxane and DMEF. ES-MS m/e (%): 371 (M+H", 100).



To a stirred solution of 1.30 g (4.24 mol)

[ 4- met hoxy-7-(tetrahydro-pyran-4-yl)- 5
whemaoeazol - 2-yl ] -carbami c acid nethyl ester PeT/8B82004/000053

di oxane and 30 m ethylene glycol was added 90 m of

a 5 N ag. sodium hydroxi de solu29on and the m xture

was heated at 100 C for 16 h. After cooling to room

tenperature the m xture was Epaupkd onto water and

extracted four tinmes with ethyl acetate. The conbi ned

R . .
glgﬁ%gﬂr/]l?trhg?gsieﬁ?et% r(ggﬂfﬁg Apzlﬁ beﬁz?dg)%%%ﬂgg?g?) t‘i‘fﬂ:1:‘?1'):']?‘{}&0tmamlde
(di chl oronet hane, 10 t hen

5/
met hafrert %%ﬂhﬂpﬁﬁﬁﬁlﬁéﬁ@) HéfoLb%fujeN Petiglisgpyopzlagyine in THF, then
%é@frﬁﬁ%ﬁﬁﬁil(ﬁl@tﬂlbﬂﬁyqlt@rahydlo -pyran-4-yl)-benzooxazol-2-yl-amine in

s ranfﬁWéh%%§£E§%§§?iﬁ 3¥&@@%?P"®§Da brown soli d.

2- Brono- N-[ 4- net hoxy- 7- (t et rahydr o- pyran-4-yl ) - benzoox
azol -2-yl]- isonicotinanm deExgmple7a stirred sol ution
of 106 ng (0.52 mmol ) 2-bronp-isonicotinic acid in 5

4-6&8!’3:’[#1113 & ﬁgt i hstf’g?ll SOp?lo %QOI%PZ%QI&I AOnftbtinamide

amne ana stirr

contlnued at room t enperature for 5 h,. A solutlon of
100 o2 Apethylsp )ucotmlc acid, HATU and N-diethylisopropylamine in THF, then

4trEE&hféﬁt5<y With t efmadiheheyo7 Met@Rydio y)arb@f}rﬁ)ol@éfﬂggkaggl' X’J&fﬁﬂimne in
ine in e a t hen added an
10 s@*???qﬂfdég&?:hgé@§§V6Q9 éng he 20 reaction

m xture was then poured into 100 n1 mater and

extracted three tines wth dixhyple&cetate. The
combi ned organi c phases were dried over sodiumsulfate

a@ %l‘ﬁ%ﬁﬁa@ﬁﬂ% Tg métHo £ UQtra &cﬁ%gﬁ&m Q! ::g)t 12&&69@20 }

oronet hane then thanol/dl [oro ane
f@PPEﬂBHMBthrlturatlon in ether afforded 146 ng (84
% 2-brono-N- [4-nethoxy- 7-
(tetrpivysl Q%Mtbﬁl@ﬂﬂ’i‘ )Sb)lrcbﬁﬂilaﬁmaﬂﬁﬂ“{ﬂar}d N- dlethyhsogropylamlne in

cotin talline s
5. et ot eaBpe e R e TR e Yesmomgol-2v1
18@)ne inldioxane amebl% I mive r( %4 hirde MG} e, 8D ez (MPCl}+H,
Eﬁﬁﬁple 5 4-Fluoro-N [4-nmet hoxy-7-
(tet'rahydro- pyran-4-yl)-benzooxazol - 2-yl ] - benzam de
From 4-fl uorobenzoi c acid, HATU and
N-di et hyl i sopropyl ani ne i n H¥FMPl4®n 30 treat ment
with
4f\upltmw A-ttetrs Y 4-31)-HenY b dxabEINZ 910 0azek phsiil 4-31-
ne. i I 0 a(ne a}%m . ES{#{\)/IS me (%: ggl I\/Hrp ¥
20 15"85“0&5‘ 4/ 063177 PCT/ EP2004/ 000053 - 29 Exanpl e 6

[ 4- Met hok ytiited swspessiydo Lo ynal-06 minol Yo h roooo-d- 04 -nibtlydxly-7-

) @t’eﬂgﬁ%g—'ﬂ}irﬁqqﬁ—i}{})@g@nqgoxazol-}yl]—isonicotinamide, 693 mg (2.13 mmol)
cesium carbonate and a few crystals of 2,6-di-tert-butyl-p-cresol in 2.78 ml (3.19 mmol)
morpholine and 2 ml N-methylpyrrolidone in a thick-walled glass pressure tube fitted

25  with a teflon cap was heated at 140 °C for 24 h. The reaction mixture was then cooled to
room temperature and poured onto water. The mixture was extracted three times with
ethyl acetate, and the combined organic phases were dried over sodium sulfate and
concentrated in vacuo. Flash chromatography (2/98 methanol/dichloromethane)
followed by trituration in ether afforded 136 mg (29 %) N-[4-methoxy-7-(tetrahydro-

30 pyran-4-yl)-benzooxazol-2-yl]-2-morpholin-4-yl-isonicotinamide as a white crystalline
solid. ES-MS m/e (%): 439 (M+H", 100).



From 6- net hyl ni cotinic acid, HATU and
N-di et hyl i sopropylamne in THF, then treatnent with
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mne in 5 di oxane and DMF. ES-M5 me (% : 368 (MrH+,

100). Example 7 N- [ 4- Met hoxy307-

(tetrahydro-pyran-4-yl) -benzooxazol -2-yl]

-2-met hyl -i soni coti nam de FExapmpl@i0ret hyl i soni cotinic

acid, HATU and N-diethylisopropylam ne in THF, then

g - - - -
b oy (teabydiory ) bensprapol 2 i1
isprecondmigedi oxane and DVF. ES— MS me (%: 368 (I\/HrH+

100). Exanple 8 2-Chl oronet hyl -
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ﬁ_c"l-) sodium hydride
t (h'aél% tdnspaltsumnh miinefal oil) and the mixture heated at 50 °C for 1 hour. 50 mg (0.12

4&31??@41&?%1(}}%%2{—@%@%'\@%% q\ére}ﬂyzirob aRe g? Yenssokhzol-2- -yl]-

mne I n
(IMprizatinanpide wapthengdded afRhen)irnyre hea1 \t 50 Edaplh.ghgreaction
[1411%?6]\93%)&1311 cooled to room temperature and poured onto water. The mixture was

(te r.a o yran- 4- benzooxazol
Fﬁ%&ﬁl anY drosh Q%f&ﬂﬂ Bt ﬁ@hﬁﬁéﬁc}&dstmerem@aes with
Scﬂh&ﬁl@ﬂ@rheﬂha@é The Qomiir(ed .oDgnnidFHakesAvddé BFted drer sodium sulfate and

%Oé}CF%tﬁaota i 1bac1r¢o ﬁlaﬁh cﬁon‘batOG S%hya(zdéth%oWe}ha[ng%%llgxgﬁl R}é};ﬁlturatlon
i nheethﬁglﬁfon@ﬁd(ﬂ 3 (Ghri) P-mebsiumtbdr¥dhanahaxd? dietmhydro-pyran-4-

C 0
%ly%%ﬁ"io%x %ol% )ﬁ[)%oﬁcﬁéh%rﬂg\fﬁ%l% a%h%?@@{%ll rfd 9§l'r1cg %SSMS m/le n( %): 398
a(MHTH:le)Qél |l ed gl ass pressure tube fi tted 25 wWith a
teflon cap was heated at 140 C for 24 h. The reaction

m xt UAga \o@@styh@mx@@lgleeﬁthm wds@beais@nper at ure and

poured onto water he m xture was extracted three
times with ethyl acetate, gnd th? conbi ned organic
phases were dried over sodi i 8RIFfate and

concentrated in vacuo. Flash chromat ography (2/98

nit HeMstH oy Th(ter drvde drapein-4-FDtleopmdain)-2-yl] -Luplenybacetamide
ether afforded 136 ng (29 %

N- [ 4- ﬁﬁ)tnl?gﬁé’nﬂac@ttl@:ic’i@w&f@ a3f l\p}{feﬁﬁhfbﬁﬂ) ylamine in THF, then

benzooxa ﬁ’é’ 72 nor phol i n-4-yl -i'so | cotl nam de
KYi

G e ARt PEDGr S et TP YTES ) -RERZOOK§z0l-238-amine in

( Moittne AHQODMPVES 309 41/0653 1. 367 PEHIEP2004/ 000053 - 30
Exanpl e 10

Example 12
2-Bromo-N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-isonicotinamide

a) [7-(4-Fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-carbamic acid methyl ester

To a stirred solution of 3.00 g (8.62 mmol) (7-iodo-4-methoxy-benzooxazol-2-yl)-
carbamic acid methyl ester in 20 ml dioxane and 60 ml 1,2-dimethoxyethane were added
731 mg (17.2 mmol) lithium chloride, 299 mg (0.26 mmol)
tetrakis(triphenylphosphine)palladium(0), 1.45 g (10.3 mmol) para-
fluorobenzeneboronic acid and 18 ml of a 1 N aq. solution of sodium bicarbonate. The
mixture was heated at 100 °C for 24 h and then poured onto water and extracted three
times with ethyl acetate. The combined organic phases were dried over sodium sulfate

and concentrated in vacuo. Trituration in ether afforded 2.67 g (98 %) [7-(4-fluoro-
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(1.24 mol ) methanol in 5 M dioxane and 1 mM N, N 5

di met hyl f ormam de at room tenpedht ure was added 27 ngy

(0.62 mmol ) sodium hydride (55 %dispersion in
nplaryhH-oidthoxyrenzdexanoba-yll eateatie acid medlfyl Estéoas ah off-white solid.

h 2-chl t hyl - N-
[%y' ﬁbx -%%? i }ﬂng&%'py?anozogF) %enzooxazol 2-yl]

- |son|cot|nan1de was t hen added and the mxture
b6t 30 1§ ethy - SEOT ORIt ur e wWas
t hen cooled to roon1tenperature and poured onto water.
The NTE b yfigedesiutiénh af2.el § (£8b Mintdl) [7-M-AGerotybheD M-afetitoxy-

d d t te
Pt S PRL e ARG e rAEF Bumodnliagine pdg ml ethylene
dgllye:d waw eddelodount ofal 5 dng. sadthm bpdroeide salieidn and vieecixpure was

AL asd £1H8 Hétf&gf A M '»fte(r g(#(?l o b 95@’5 'E&HS%%@Q{; éh%"iﬁ&u% was poured
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crystalline soli 5
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Exatahgnelds aN-off-whitMBSHHOES-MS m/e (%): 259 (M+ HY, 100).
(tetrahydro pyran-4-yl)-benzooxazol - 2-yl |
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- DE®RIZC 0LV Aabl & - (43fluoro- phenyl) -4- methoxy—benzoloxazol 2-yl-amine in 5 ml
€Nz00Xazo

e ﬂlﬁffﬁ@fﬁﬂ?&ﬂwﬁgﬁﬁf SOPFRFEEPRARGR L) o F5185. he
graBti®2 n1ixtned Wway(then poared imotl N0 xy Watmzadxaz adtethyte) times with ethyl
c [ - o - j 0

Q%*P%E” 'ﬁ}eh g))r(rﬁ)e ané&m? ?fu?s éggré%@].??fvgj s%%\%gr? iLﬁPaQe ﬁ}d Bncentrated

| it mcumiﬁrﬁpm{qoden ethgg ety c@tagea(élﬁf},-}ﬂffpr ed 233 mg (68 %) 2-bromo-N-[7-
t §4 ﬂﬁgkﬁﬁﬁédyﬂgfgﬂétf gtf@g%gﬁaagau lwnléo@ﬁm&d%é a9 dff—whlte

- 7

oﬁrvétaﬂmm satid- BoMiserss R &k 4%&4@% bR ashyide ZM? %é}%b 100).
m xture was heated at 100 C for 24 h and then poured
ont o MahehnAsghbue xidnaet Bdrd Mere@btaldedes W th et hyl
acetate. The combined organic phases were dried over
sodi um sul fate and concentggteg R vacuo. Trituration
in ether afforded 2.67 g (9 Ff‘(4 fluoro WO

2004/ 063177 PCT/ EP2004/ 000053
2-Chloromethyl-N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-isonicotinamide

From 2-chloromethyl-isonicotinic acid, HATU and N-diethylisopropylamine in
THEF, then treatment with 7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl-amine in
dioxane and DMF. ES-MS m/e (%): 414 (M{VCl}+H", 30), 412 (M{*Cl}+H", 100).

Example 14

N-{7-(4-Fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-2-methyl-isonicotinamide



-31 phenyl) - 4- net hoxy- benzooxazol - 2-yl ]-carbam c aci d
nmet hyl ester as an off-white solid. ES-Ms me (%:

wW@1004064t#, 100). b) PCT/EP2004/000053
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a stirred solution of 2.80 g (8385 nmol)
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G ;?‘ P o e ot e i dioxane
waied DiyEa EsMam/e %) S RBIMH1 B hl00A t er cooling to room
tenperature the m xture was poured onto water and

extracted three tines wth gkdipleaset ate. The conbi ned

organi ¢ phases were washed with brine, then dried

e e T A e

7-(4-fluoro-phenyl)-4-met hoxy-benzooxazol - 2-yl-am ne

as anFsinfi prdpiomic sgti dATES:NEN diesh (B propglaming-nFHEF, then treatment
1 . - Br - . . .

e R ey sk SN e and DME. 5
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(1.00 mol ) 2-bromp-isonicotinic acid in 5 mM THE

were added 442 ng (1.16 moExadiEWeand 0.20 ml (1.16

nmmol) N 15 et hyl dii sopropyl am ne and stirring

g%ffﬁgﬁgo%pﬁgﬁ% ﬁ’);—i-?n 5&1&"6&1%03)&%0152-}}14] —Zémséa'llolilctyja%entagfide

7- (4-fluoro-phenyl)-4- et hoxy- benzooxazol - 2-yl - am ne

i n 5 Htom giethetyecetindcid, HATOMR W sliethdsopdpeanznelin THE, then

S ref thrh A WAL { B80S h A G- Fr@fh ok §-HinzoBRE201 DEACLHIRB in di
moxture was tiugnL 583% eed91|)+nt 0 16’%&:11 "t er aﬁﬂ%ﬁﬁgm dioxane and
elMB ESMSied @)t Mt W 1&@hyl  acetate. The

conmbi ned organi c phases were dried over sodiumsulfate

and concentrated 20 in vacu@xampletigration in

ether/ethyl acetate (4/1) afforded 233 ng (68 %

25 A . .

PR St ahgm- s msh e sensedial o mey nioginemige
inamde as an cff-white crystalline solid. ESSM5S nme

(9% : Boom onpehBrpicpHinic 90y, HAZY IV giBrthilidepropglaming im THE, then
AR RAANP YAUS7 —{@ﬂﬁ‘&ro—[5%&B—We%o&?%@h%hzol—@xﬁ%iﬁe #Bdioxane and
25 2-Chl orone E)/I-N— . {

[ PMB-5-MorsledfongTd M+ dbe ARy - benzooxazol - 2-yl |

-isoni cotinam de From 2-chl oronet hyl -i soni cotinic

acid, HATU and N-di et hyl i sopkoppleasi ne in THF, then
treatment with 7- (4-fluoro-phenyl)

- A- h _ | -2-v] -ani / di q .
AP E lSE
100). Exanple 14 30

N- [ 7- Frorrfuibrasobineniglaridg Hagithond Nidiethplisoarariylaaipk jn PHE then

ebfYimdr? WHLCRE4-NAGIIEh M) 2O RMINGRS Heh AL FRA0H B0AP3R xane and
DMF. ES-MS m/e (%): 381 (M~+ HY, 100).

Example 19
N-[7-(4-Fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-2-phenyl-acetamide

From phenylacetic acid, HATU and N-diethylisopropylamine in THF, then
treatment with 7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl-amine in dioxane and
DMEF. ES-MS m/e (%): 377 (M+ H", 100).



-32 From 2-net hyl -isoni cotinic acid, HATU and
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in dioxane and DMF. ES-Ms me (9% : 378 (M+ H+, 100).
Exanmple 15 5 N [ 7- -33-

(4- Fl uor o- phenyl ) - 4- met hoxy- benzooxazol - 2-yl |

- pr opireiieysiusle t&-exummie o phaaivas asthihed:HATU and

N-di et hyl i sopropylamine in THF, then treatnent wth
7-(4-fluoro-phenyl)-4-nmeth wﬁgé@oxazol -2-ylamne in
di oxane and DMF. ES- M mgﬁ’% . 315 (M+ H+, 100).
Exanpl e 16 10

NV 7=(¢-Flyrgarhsnpbdrpethozy pentrexyzdierdbéxagmholingd-yl- 2- m
gldpxuBegham de  From net hoxyacetic acid, HATU and
N-di et hyli sopropylamne in THF, then treatnent with

7- (4-f1uorop-phenyl)-4-met hoxy- henzogxazal - 2-yl -amnj n

o iR S Nl (L BSh e ) e o o s ST
Exaipdtthainidd withicefium-carbonate and morpholine in NMP. ES-MS m/e (%): 449
(@Egta r j phenyl) - 4- met hoxy- benzooxazol - 2-yl ]

-'0- ’ﬁlﬂa-'ni coti nam de From 6-net hyl -ni cotinic acid,

HATU and N-di et hyl i sopropyl am ne in THF, then

t r eat Ammogonislytio example 10 there was obtained:
7-(4-fluoro-phenyl)-4-net hoxy- benzooxazol - 2-yl - am ne

in dioxane and DMr. ES M5'pfaen{1€8i 378 (M- H+, 100).

Exanpl e 18 20 4-Fl uoro-N

[7-(4-f| uoro-pheny])-4-methoxy-benzo zol -2-yl ] ;sbenza

m RS S R A e e S e
Nsehhiebtieydmiglepr opyl amine in THF, then treatnent with
7-(4-fluoro-phenyl)-4-nmet hoxy- benzooxazol - 2-yl - am ne

IE>r(] a ?T_'pfl)ég{;g- cgggﬁp%l-@ - Mgﬂm 1%—15}10&571) -%%16‘11%—*5’51120%‘29201—2 -yl]-

[ iForigotianaiclo withesagium hydriderrodetivanioshiesee apd ANIF. ES-MS m/e (%):
- LoPheoyt -@egt am de  From phenyl acetic acid, HATU and

N-di et hyl i sopropylamine in THF, then treatnment with
7-(4-fluoro-phenyl)-4-net hoxy- beln goxazol -2-yl-am ne

i n di oxane and DM-. ES-MS %’“R@/;. 377 (M+ H+, 100).

WD 2004/ 063177 PCT/ EP2004/ 000053 -33 Anal ogously to
ex-ahbenithHiav-¢4-washabt 2inegholin-4-yl-benzooxazol-2-yl)-isonicotinamide

a) (4-Methoxy-7-nitro-benzooxazol-2-vl)-carbamic acid methyl ester

To a stirred solution of 780 mg (3.51 mmol) (4-methoxy-benzooxazol-2-yl)-carbamic
acid methyl ester in 40 ml nitromethane at 0 °C was added 699 mg (5.27mmol)
nitronium tetrafluoroborate and stirring continued for 18 h while the reaction mixture
was allowed to warm gradually to room temperature. The mixture was then concentrated
in vacuo. Flash chromatography (ethyl acetate/hexane) afforded 300 mg (32 %) (4-
methoxy-5-nitro-benzooxazol-2-yl)-carbamic acid methyl ester as an orange solid, and
220 mg (32 %) (4-methoxy-7-nitro-benzooxazol-2-yl)-carbamic acid methyl ester as a
yellow solid. ES-MS m/e (%): 268 (M+H?", 100).

b) (7-Amino-4-methoxy-benzooxazol-2-yl)-carbamic acid methyl ester

To a stirred solution of 220 mg (0.82 mmol) (4-methoxy-7-nitro-benzooxazol-2-
yl)-carbamic acid methyl ester in 25 ml methanol and 45 ml dichloromethane was added
a spatula end of 10 % palladium on charcoal and stirring continued for 18 h at room

temperature under an atmosphere of hydrogen. The mixture was then filtered and the
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- 4- met hoxy- benzooxazol - 2-yl] -2-norpholin-4-yl-

woO saieari nam de 5 From PCT/EP2004/000053
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2-bronmo-N-[7- (4-f 1 uoro-phenyl) - 4- et hoxy- benzooxazol - 2

-yl]- isonicotinam de wth cesiim carbonate and

nmorpholine in NMP. ES-Ms me (% : 449 (MH+, 100).
Aflahtgousénytratal @xaopl BlaliDchrhaneogngthydbiodimedanol idilgogethane)

ZI\ff O%Q?d 1]|é1.| u% 58 %I)] 7- akzzlno -4- m%tﬁo%p%rézﬁ(z))éaoz)c()g% alll) rzarbﬁlrquc?aﬁ]1 methyl
ewﬁ@%ywﬂlﬁylcrma siseldd.iBSaMiSde/ P38 (M+H", 100).
2-chl oronet hyl - N-[ 7- (4-f 1 uor o- phenyl ) - 4- net hoxy- benzoo

XA 2Ok benk SHALAOLINAMIMHE W th sodi um hydri de and
ethanol 1n di oxane and DMF. ES-MS me (%: 408 ( M+H+,

%gorreTclgl-g)s(%lx ‘l?tb(?zﬂz)ﬁ’f]zwggn@ 0, %Sﬂ?{?i&& Pping-4rmetheypheageoxazol-2-

| ipoatberni@gcid methyl ester in 15 ml dioxane and 5 ml ethylene glycol was added 15

Er@ ﬁ@% §1iezfs(%/-' ‘rdd'?"ij ?’d%) ITT e Z Ol rl|%ot)r%e 25?}&% récg%#gﬁ:e(‘%%%g 100°C for 4 h.
ndvibér) coplngrist Mnytemmmbemlﬂuyd Wasqanbethdmo vatércind extracted
ek O m@ss&ﬁlfi ngl &Qtafg THE E&ﬂgﬁt&ﬁ' @g{ﬁ }leeg v%@g’dﬁgcgg\%r sodium

699 m% nitrontum-t uoro orate and
stuph %ﬂdcwmfa?ééd T’W“i% Fﬁ*b\ﬁlﬁﬂoglamﬁéal?}é’a(éf%on mi xt ur e

Vﬁ%?ﬁhb@&'@l@lo%dﬁn%ﬁﬁ@ Q{eaql@ad)l/yrrteglah@pmhl%ﬁr%ﬁétﬁw&/ﬁnetﬂﬂﬁnme)
ur e, Was en .copcen uo as

il e BEE Spr ot Ry et & el Bimerdacbeserpatple 2.7
(&2mUA)e 4s4-browh hold, F5- MStrm/@{wenmqmbll* Wyl ) - carbami c

aC|d methyl ester as an orange solid, and 220 ng (32

.)-car bam c aci d
me (%: 268

(M-Ht, 100) .
( 7- At @lésuﬂ”ﬁ%M@W DS owg 4447 mzn91|> y-rmethbaibenzaekatole-2,7-

N@hhe @Sf0ah] 5Mfaatss¢rhrt@qg&ew& were QAlled2Q79911.9 n%%ol) potassium

aialr%glm(ﬁ W}'?F% éggi{@ 7(? LRYL ilﬁlo -?éﬁé 0I y ﬁ’d’ %Bf;l;ggg an e mixture

dh €abd dort GOECHands hadteaddelihg ta re@attethperatide dfe bt%e was poured onto
x?latle?gllld'l (Y Oat%te%qgre% 0ales 36, %]%}Ifl %Eeltgkg ﬁ?ntol ur?gc} (gr%amc %hzbses were

eratur e un an at nosphe
hyathed enth bﬂr@, fhextduied ommﬂh@m sflphdte medjcmdnttrzkted WOvacuo. Flash

2008606:31 %ﬁ%&a’%ﬁ&ﬁ&%ﬂ@& ﬁ%nﬁﬂ?ﬁ%e,f thbd 1606 :

concentrated i n vacuo romat ogr aphy (2/98
neehunel/ dighloremetbare) mifaeded 585 mg (53 %) methoxy 7-morpholin-4-yl-

benzooxazol-2-ylamine as a light brown solid. ES-MS m/e (%): 250 (M+H", 100).

e) 2-Chloromethyl-N-(4-methoxy-7-morpholin-4-vl-benzooxazol-2-vl)-isonicotinamide

To a stirred solution of 72 mg (0.42 mmol) 2-choromethyl-isonicotinic acid in 5 ml
THEF were added 183 mg (0.48 mmol) HATU and 0.08 ml (0.48 mmol) N-
ethyldiisopropylamine and stirring continued at room temperature for 5 h. A solution of
80 mg (0.32 mmol) 4-methoxy-7-morpholin-4-yl-benzooxazol-2-yl-amine in 5 ml
dioxane and 1 ml DMF was then added and stirring continued at 40 °C for 48 h. The
reaction mixture was then poured into 50 ml water, acidified with 1 M aq. hydrochloric
acid, and extracted three times with ethyl acetate. The combined organic phases were
dried over sodium sulfate and concentrated in vacuo. Flash chromatography (3/97
methanol/dichloromethane, then 10/90 methanol/dichloromethane) followed by
trituration in ether afforded 8 mg (6 %) 2-chloromethyl-N-(4-methoxy-7-morpholin-4-
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over_sodi um sul e _and, conce trate In vacuo

c RS oiye apftey %(ZfﬁdhﬁéﬁhdﬁeP/dlchloronethane t hen
10/ 90 net hanol / di chl oronet hane) afforded 585 ng (53

% 4- ABAIBSXsy o BXERIBD 9 thed-Wds-obBgAEROXazol - 2-yl am ne

as a light brown solid. ESMS me (%: 250 (M-H+,

100). e)

2 Chloronethyl-N—(4-nethoxyE§FW@F630Iin-4-y|-benzooxaz
-yl)-isonicotinam de 25 To a stirred solution of

7@' 510412 7ot phodinehpl-benzobydzol-2-gbt Zotdrphaiméiyttisonicotinamide
THE were added 183 ng (0.48 nmol) HATU and 0. 08 ni

( 0. 48pHRb)brbmoskdmbatidis @pmmh@m-aﬁt@yﬂéoﬁrt)ﬁlaﬁqn& in FI—IF

ti nyed at room emmrMUrefor ution
8 n]ﬁ)ﬁ' % gy 2at‘rwﬁ51|t)Wl 4-methoxy-7-morpholin-4-yl-benzooxazol- 2-y1 -amine in

AdivRatO Vel tmm?méh-cgﬁh daﬂmﬁmaagiao hMlué@m NIOLPL BS-DS m/e
r . was then added and stirring
cg%?ﬁggggﬁgfij@%c for 48 h. The 30 reaction m xture

was then poured into 50 M water, acidified wwth 1 M

ag. hydrochloric acid, andEextplacted three tinmes with
et hyl acetate. The conbi ned organi c phases were dried

OXEfy- G0N, 18- EHM@/(% fnﬁ@ﬁ.@eﬁf&;&gw %ﬁigp . néflgb‘ﬁ’dm ﬂﬁl&thﬂ-

chromat,ogr a ane
15PBFOHBLR oI/dlchIoronethane) fol | owed by

A mixture of 100 mg (0.24 mmol) 2-chloromethyl-N-[7-(4-fluoro-phenyl)-4-
methoxy-benzooxazol-2-yl]-isonicotinamide and 0.35 g (4.86 mmol) pyrrolidine was
ultrasonicated at room temperature for 10 minutes. The reaction mixture was then
poured into water and extracted three times with ethyl acetate. The combined organic
phases were dried over sodium sulfate and concentrated i vacuo. Trituration in
ether/ethyl acetate (5/1) afforded 56 mg (52 %) N-[7-(4-fluoro-phenyl)-4-methoxy-



trituration in ether afforded 8 ng (6 %

2-chl or onet hyl - N- (4- net hoxy- 7- nor phol i n-4 WO
wQo@4/06183177 PCT/ EP2004/ 000053 - 35 PCT/EP2004/000053
yl - benzooxazol - 2-yl ) -isoni coti nam de as an off-white
crystalline solid. ES-M5s mle (9%6- 405 (M 37C1}+H+,
35), 403 (M 35C1}+H+, 100). In an anal ogous manner
theareoxaesle2-glt2apyredidin-Exdmeétyl2iSormicotinamide as a yellow crystalline solid.

0 4-yl - benzooxazol - 2-yl ) - 6-net h
Nﬁﬁﬁﬁggzwﬁ§y41& ?gﬁigkﬁethyl ni cotinic acid, HATU and
N-dlethyllsopropylanlne in THF, then treatnent with
4- metlnarynglogenyphennes taerg wapebizinsdazol - 2yl - ami ne in
di oxane and DMF. ES-Ms me (% : 369 (M-H+, 100).
Exanpl e 24 10 Example 27
4- Fl uor o- N- (4- net hoxy- 7- norphol|n 4-yl - benzooxazol - 2-y
m de .From 4-f . uor obenzoi c .ac

nEEG i R R S O i S i e
4sordtdtinammide nor phol i n- 4-yl - benzooxazol - 2-yl am ne in
di oxane and DWF. ES-MS me (%: 372 (M-H+, 100).

Anal Olﬁ'gff'gésﬂl‘{ﬁporgéﬁﬁpm 79 AR E §-pifsy1f bt xﬁ%tﬂggy beddoxazol-2- -yl]-
(mrmmtmwderarrﬁbmpn@mlmeﬁsyMSb@kz(a@)}( 46 (M2 E)| 300).

2-nmor phol i n-4-yl -isonicotinam de From
2-brono-isonicotinic, HATU and N-di et hyl i sopropyl am ne
in THF, followed by treatnment with

4- met hoxy- 7- nor phol i n- 4-yl - benzooxazol -2-yl -am ne in
di oxane. Then treatnent wth cesium carbonate and
norpholine in NWP. ES-Ms me 20 (% ): 440 (M-H+)

100). Exanple 26 N [ 7-

(4- Fl uor o- phenyl ) - 4- met hoxy- benzooxazol - 2-yl ]
-2-pyrrolidin-1-ylmethyl - isonicotinam de A m xture of
100 nmg (0.24 mmol)

2-chl oronmet hyl - N-[7- (4-fl uoro-phenyl)-4- 25

met hoxy- benzooxazol - 2-yl ] -i soni coti nam de and 0.35 g
(4.86 mmol ) pyrrolidine was ultrasonicated at room
tenperature for 10 m nutes. The reaction m xture was
then poured into water and extracted three tines with
ethyl acetate. The conbi ned organic phases were dried
over sodium sul fate and concentrated i n vacuo.
Trituration in ether/ethyl acetate (5/1) afforded 56
ng (52 %9 N-[7-(4-fluoro-phenyl)-4-nethoxy

(8} ]



WD 2004/ 063177 PCT/ EP2004/ 000053 - 36
benzooxazol - 2-yl]-2-pyrrolidin-1-yl-nethyl-isonicotina

wor@e/06H7a yel | ow crystalline solid. ES- M5 mBCT/#$2004/000053

10

15

20

447 (MtH+, 100). In an anal ogous manner there was
obt ai ned: Exanmple 27 5 -37 -
N-[ 7- (4- Fl uor o- phenyl ) - 4- met hoxy- benzooxazol - 2-yl ] - 2-m
orpholin-4-y|-nEthyI- i soni clainmni de From
2-chl or onet hyl - [
7-(4-11 t hoxy- benzooxazol -2-yl] -
|son|£o$$ﬁgﬁggggéﬁ%mﬁggghol|ne ES-M5 nmle (% : 463
(M-H+, 100) . WD 2004/ 06gtgy PCT/ EP2004/ 000053 - 37
Claims 1. Compounds of [fofnula OCH3 \N Oj~ R RO
wherein 5 R is phenyl, N <a‘t|qyted or substituted by
hal ogen or - CH2N( CH3) H3iN or IS benzyl, |ower
al kyl, | ower al koxy, ROr is 10 pyrldln
3-or 4-yl, unsubstituted, or substituted py | ower
aIkyI hal ogen, nDrphoﬁlnyI - ( )" -hal ogen, -(CH2)"
OCH3, -(CH2)"-norpholin-4-yl, or - (CH2)

E}£ oI|d|n- Il -yl; R is phenyl, unsubstituted or
sUbSTIt ut ed by halogen t et rahydr opyr an- 4-yl,
3, 6-di hydro-2H pyran-4-yl or norpholin-4-yl; 15 nis
i Rdepimpiiemtl) tylsﬁgsiml@d@h sgshierted bphalggenaprd CH,N(CH3)(CH,),OCHs, or
pharngiggﬁhcally acceptable acid addition salts
t her eo ’

lower alkyl,

lower alkoxy,

-(CH;),OCHs, or is

pyridin 3-or 4-yl, unsubstituted or substituted by lower alkyl, halogen,
morpholinyl, -(CH,),-halogen, -(CH;),OCH3, -(CH;),-morpholin-4-yl, or
-(CHz)n-pyrrolidin-1-yl;

R'  is phenyl, unsubstituted or substituted by halogen,
tetrahydropyran-4-yl, 3,6-dihydro-2H-pyran-4-yl or morpholin-4-yl;

n  isindependently from each other 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of formula I in accordance with claim 1, wherein R} is 4-fluoro

phenyl and R is as described in claim 1.

3. Compounds of formula I in accordance with claim 2, wherein the compounds
are
2-Chloromethyl-N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-isonicotinamide,
N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-2-methyl-isonicotinamide,
N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-6-methyl-nicotinamide
4-fluoro-N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl}-benzamide,
N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-2-morpholin-4-yl-

isonicotinamide or



2. Conpounds of forrmula | in accordance with claim 1,
wherein R is 4-fluoro phenyl and Ris as described

WO poogloedimt 1. 20 3. Conmpounds of fornula | in aPCDOEBR20€©@0053
with claim?2, wherein the conpounds are
2-Chloronmethyl -N- [7- (4-fluoro3gphenyl)
-4- nethoxy-benzooxazol 2-yl] -isonicotinamde, N
[ F- 4@¢%unbqﬂwhﬂmwkmwﬁmnwbhmumxhﬁmzqdkazmﬁh&gyhﬁhﬂ-

A siggoni coti nam de, N
[% %géﬁguoro phenyl ) - 4- met hoxy- benzooxazol - 2-yl ]
-6-net hyl -ni cotinam de 25 4-fluoro-N
[ 7- ( 44-fGarepesk ehfprmun hetakexdanse i dolanol, whepin Rhisnza
nhﬁ’s“t‘lbsututed[phenyl and R is as described in claim 1.
7-(4-fluoro-pheny )-4 met hoxy- benzooxazol - 2 yl]

I
I:)(Z:T;m %W@yéfm nlll\foapconr zrlrrllc%%wt rclzurn e/re%g3 1e7c7ompounds
7are4-f | uor o- phenyl ) - 4- met hoxy- benzooxazol - 2-yl |

Zg ﬂﬁ%foa é//nglteByoxgr dé 'é/f‘\gél%zﬁ?xa[zgfez yﬁ) b%%odjends of

I nacc erein R is
uﬁé L(Bsmﬁiﬂmtqedthm)ernyﬂhylamim irgethyl}-de-64 mideekyt Arpbényi-edzooxazol-2-
5ﬂ§begggﬂgynds of formula | in accordance with claim
wherei n the conpounds are

4 fluoro-N-(4 Xy- 7- phenyl benzqgoxazol yl.) benza
10 nide & C%nmmxcg%f E%FH‘&( in agegpryce m@%ﬁw aﬁaeﬁ%f
- teeitahydropyfin{AylImidox vis aes[aHBéhWn -dhemziooxazol -
yl) - benzan1de 10 6. Cbnpounds of formula I |n

ta gf f;ﬂ%;g%%u&d% ih%/rfnula T 1nF3ccor?1ance étshccﬁ:iugqe y vslfhﬁzr%{x élile n%o]r_r.lpounds

7areConmpounds of formula | in accordance with claim 6,

e r €4-v] g
}Q@e% %{d‘?}d}z f@%ﬁgﬁa 4 )rbaeﬁgoo_xa 53‘ Zbyll] 260%1)e(th¥1 fucgtmamlde or
15 | @_ﬁ@thwyﬂn t%qhyﬁmrpﬂ@n(ﬂ»y nqsqzoxaz 2-yl]-2-methyl- 1son1cot1nam1de.
[ 4- met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzooxazol - 2-yl ]
- 2- meg§ W brdce@ibicprepfiaid deomp QindAFB6O0ES 5af dfined ePakinkal — 7,
V\Iﬁr?;lbcﬂpound of fornmula | as defined in clainms 1- 7,

BPEeEs S¥SPEShpri se a) reacting a conmpound of
formula OCH3 N~N
a) reacting a compound of formula

N

20 with a compound of formula

R'SnBus / cat. PA(O) (7) or

with a compound of formula
R'B(OH); / cat. Pd(0) (10)
25

to a compound of formula



O/~0 O(6) 20 with a conpound of formula R SnBu3 I
cat. Pd(O (7) or wth a conpound of fornmula R B(OH)2

wo cat/06Rd{ O) (10) 25 to a conpound of fornul aP@NDEP2004/000053

10

2004/ 063177 PCT/ EP2004/ 000053 -39- OCH3 N>--N O ~--0
R O 1(8) wherein R is phenyl;3unsubstituted or
substituted by hal ogen, or b) reacting a conpound of
formula H3C,O N ~--NHZO@;R (9) 5 with a conmpound of
formula CIC(COR/ base N Or W th a conpound of

formula HOC(O R / HATU seN ) to a conpound of
formula OCH3 ~ --N O >~F1tO R d wherein R is
unsubstituted phenyl or substitgited by hal ogen,

1(8)

wherein R' is phenyl, unsubstituted or substituted by halogen, or

b) reacting a compound of formula

with a compound of formula
CIC(O)R / base (11)
or with a compound of formula

HOC(O)R / HATU /base (12)

to a compound of formula

wherein R' is unsubstituted phenyl or substituted by halogen,
or
c) hydrogenating a compound of formula

OCH,

N\>_H
N
0 )0
g N\
| (15)



or c¢) hydrogenating a conmpound of fornula OCH3 N}-N O
~--0 O 1(15) O WD 2004/063177 PCT/ EP2004/ 000053

wo 4@4/00d1rh H2/ Pd/ C t o a conpound of fornul a OOPGI/EP200M00053
O 1 (16) O or 5 d) reacting a conpound of fornula
OCH3 NN O1 (15) Owth NaOH 4md then with a
conpound of formula CLC(OR/ base (11) or wth a
coithéiymi/af forrmula 10 HOC(O R | HATU /base (12) to a
conpound of forrmula OCH3 ~}-N

to a compound of formula

OCH,
N
H
»N
O 0
0o \
I (16)
0]
or
5 d) reacting a compound of formula
OCH,
N
H
YN
O O
o \
=
| (15)
O

with NaOH and then with a compound of formula
CIC(O)R / base (11)
or with a compound of formula
10 HOC(O)R / HATU /base (12)

to a compound of formula

or

e) reacting a compound of formula



Oa- R Ola Oor e) reacting a conmpound of formula

WO 2004/ 063177 PCT/ EP2004/ 000053 -41- OCH3 O 1(16) O
wWowaok/obECH and then with a conpound of fornul aPCTZEE{00)/600053

/| base (11) or with a compound of formula 5 HOC(O R /

HATU / base (12) to a conpound-#f-fornula OCH3 N~-H N

O~ROIb Oor f) reacting a conpound of fornula

OCH3 N ~ --NH, O CN)og20) 10 0
>N
o )9
g N\
1 (16)
o

with NaOH and then with a compound of formula

CIC(O)R / base (11)

or with a compound of formula

5 HOC(O)R / HATU /base (12)

OCH,
N H
YN
o )R
0
Ib
o

f) reacting a compound of formula

CH,
N
\>—NH2
o

O
N .
)

to a compound of formula

or

10

with a compound of formula

CIC(O)R / base (11)

or with a compound of formula

HOC(O)R / HATU /base (12)

-~

15 to a compound of formula



with a conpound of formula CIC(O R/ base (11) or
with a conpound of fornmula HOC(O R | HATU /base (12)

wanwoera7tonpound of fornmula WO 2004/ 063177  PCT/EP2004/000053

10

PCT/ EP2004/ 000053 -42- OCH3 N NH N O)-R (N O

or g) nodifying one or nore subgtituents RL or R
within the definitions given above, and 5 if desired,
converting the conpoundsoat ai ned into
pharmaceutical |y acceptahl e acid addition salts. 9. A

conmpound according to on claims 1- 7, whenever
prepared by a process i gn claim8 or by an
equi val ent met hod. 10. conmpowyid of formula |

according to any one of aims 1- 7 for the to

treatment of diseases teldted to the adenosine

receptor. 11. A nedi canght contai ning one or nore
conmpounds as clainmed in any one of <clains 1 - 7 and
pharmaceutically acceptabl e excipients. 12. A

nBdi canent according to claim 11 for the treatnent of

di seases related to the adenosine receptor. 15 13.

The ugenadifiangompaundreisabsiityersnB’ of R ofithimtheefifitiops given above,
t he, manuf acture of correspondi ng nmedi canents for the
t?%%tnent of diseases related to the adenosine

r ecepif desired dconVbrini niveattonprunds obeirednntogflarmaceutically acceptable

daS:?ci: Zrl(ﬁﬁggfl salts.

9. A compound according to any one of claims 1 — 7, whenever prepared by a

process as claimed in claim 8 or by an equivalent method.

10. A compound of formula I according to any one of claims 1 -7 for the

treatment of diseases related to the adenosine receptor.

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

claims 1 — 7 and pharmaceutically acceptable excipients.

12. A medicament according to claim 11 for the treatment of diseases related to the

adenosine receptor.

13. The use of a compound in any one of claims 1 — 7 for the manufacture of

corresponding medicaments for the treatment of diseases related to the adenosine

receptor.

14. The invention as herein before described.



