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phenyl, unsubstituted or substituted by halogen
tetrahydropyran-4-yl, 3,6-di hydro-2H pyran-4-yl or
morpholin-4-yl; 15 n is independently from each other
1 or 2; and to pharmaceutically acceptable acid
adde promntsiatdsiohhdreofo colntpdmaas stxhpEésirdghymnieen found
that the conpounds of gen.gﬁ formula | are adenosine
receptor |igands. Specifi( Py t he conpounds of the
present invention have ooﬂiaffinity to the
A2A-receptor and a high -ct y to the Al- and A3
receptors. Adenosi ne nodulAtes a g range of
physi ol ogi cal functions by, interagting with specific
cell surface receptors. THe potential of adenosine
receptors as drug targets was first reviewed in 1982.
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(AD4AP)riand cyclic adenosi ne nonophosphate (CAMP); to
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benzyl,

lower alkyl,

lower alkoxy,

-(CH3)sOCHs, or is

pyridin 3-or 4-yl, unsubstituted or substituted by lower alkyl, halogen,

morpholinyl, -(CHz),-halogen, -(CH,),OCHS, - -(CHa)n-morpholin-4-yl, or

~{CH;)x-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 Ayy-receptor and a high selectivity to the A;j- 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 targefs was
first reviewed in 1982. Adenosine is related both structurally and metabolically to the
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bi ochem cal nethyl ati ng agent S-adenosyl -L-nethione
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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 triphesphate and
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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

(S ]
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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
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- Objects of the present invention are the compounds of formula I 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 relaxaﬁts,
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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Further 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- _ .
yl}-benzamide. ty-7-phenyl-benzooxazol-2-

30 Further preferred are compounds, Wherem R'is tetrahydropyran-4
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wherein Rt is 4-fluoro phenyl. Such conpounds are
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exanpl e, by processes described below, 5 which
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R'B(OH), / cat. PA(O) (10)

to a compound of formula
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wherein R' is phenyl, unsubstituted or substituted by halogen, or

b) reacting a compound of formula
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with a compound of formuta




with a conpound of formula RB(OH), / cat. Pd(O (10)
to a conmpound of formula OCCH3 N~-H N R 0 ]5 1(8)
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LF3004/000053
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or with a conpound of formul O R ], HATU [ base
(12) to a conpound of f%@g}_%ég @JIQI RO1
wherein R is unsubstituted phenyl or substituted by

haboyén 2 compoedd hidroglenat i ng a conpound of fornul a
OCHE ONO 0 Ol (15)

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

OCH,

N\>_H
N
I

. LY 0 !

wherein R’ is unsubstituted phenyl or substituted by halogen,

or

c) hydrogenating a compound of formula

J A\
C1ye)

OCH,
N H
YN
o )0
o N
=
1 {15)
0
10 with Hy/Pd/C
to a compound of formula
o.c:H3
NOH
YN
%O :
O

ot

d) reacting a compound of formula



Otowith H2IPd/Cto a conpound of fornula OCH3 OMN O

O 1(16) wor d) reacting a conpound of fornmula WO

wO04d Q%77 PCT/ EP2004/ 000053 -8- OCH3 0 1(15 0 - _
with NaOH and then with a conpound of formula 3%2@#\900033
/ base (11) or with a conpound pf formula 5 HOC(OR /
HATU /base (12) to a conpound of formula OCH3 N, R O

la OO e) reacting a cggpound of formula OCH3 OO 0
1(16) 100 ' 3N

!
o )0
o N

3

[ {15}

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

OGH,
N
H
>N
I
g
1(16) -
0

with NaOH and then with a compound of formula

10

CIC{O)R / base (11)

or with a compound of formula

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

15 toa compound of formula



with NaOH and then with a conpound of formula CIC(OR
/| base (11) or with a conmpound of formula HOC(OR / -

AT bholiesey (12) 15 to a conpound of fornul a _
2004/ 063177 PCT/ EP2004/ 000053 -9- OCH, O OR vgclTB‘:Pz‘%B’*’O“OOﬁ

or f) reacting a conpound of forrgula OCH N ~--NH2
OCl (200 5 with a conpound of formula CIC(O R/ base
(11) or with a conpound o(f)CHforrruIa I-1CC(O R/ HATU

/ base (12) to a conpound formua CCHOR Oc 10
O- or g) nodifying one o re\%_s@bstltuents R or R
within the definitions gi %R and

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

OCH,
N
H
YN
0 R
N O
() o
10 0
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.




if desired, converting the conpounds obtained into
phar maceutically acceptable 15 acid addition salts.

VO 2006463983177 PCT/ EP2004/ 000053 -10 The conp ds_of _
formula | may be prepared in accordance with tﬁgngﬂW4m°mb3

followi ng schenes: Preparation ﬁﬂ conmpounds of
formula | where R is phenyl or "hal ogen-substituted

Pgﬁ%éompgﬁ% V\ngr %B%Fﬁfl nq%ﬁj[egﬁ)r%a]rg 1§oa|f% acicrggxg % lévg S’@{? F&%llgwélbg schemes:

phenyl, is froman internediate of formula (5), as

st Mgrhtﬁbﬁ &t \%ouﬁﬂs Qpﬂo%la-f%efy @Qgﬁﬁgﬂvp& I%flo%;eﬁ substituted phenyl
intermediate o or nul a

ch | .bel Schene .1 12 Hz BrCN Pd/ C
: gﬁ%mg%oﬁeggr%m%@om@m@s SRfopvidonarrent. inplisagior

5 ~-h—aNI§Zu sub(@t@ed Ghéb), if Bdm aﬁl:ﬁnﬂsﬁn%at%%@ﬂﬁ%&ﬂ-@? as shown in scheme

16

15

PGT{, Ebe0Pd! &anréégon oflt%ie Ctel mn%m%e of gnm&l 3) 18 shmf\’r\|n in reaction scheme

I below.
Scheme 1
OH OH ) O
NOZ H, NHz BrCN N\
PAIC : >; NH,
OH OH o)
(2 (3) -
Mel
1 base
O/ o/

N H MeOCOCH N
©:O\>—_N>—O base ©:O\>_NH2
o\

(%) ey



O~0 ~-N O\ O(5 I 0(6) R Snau, cit.Pd(O (~)
or OH R B\ 0 OH cat. Pd(C» (10) N base ~--N O i(s)
oH C\ 11I O h-R base O Np (It) N or ~ --
WORRSY 7T 0 )-Ri-iATU (9) 1 0 (12) base \AheF%T’ﬁPZQ%JOOOM
phenyl or halogen substitut ed phenyl and R is as
defined above. Preparation of linternediate of fornula
(2) 5 The starting 2-nitroresorcinol of formula (1)
maybe obt ai ned connerC|aIIy—Jﬁﬁﬁ—Zexanple from
Al drich, or maybe prepared according to nmethods well
known ingfhe art. The 2-nitroresorcinol of formula
hydr ogenat i on

(1) is drogenated in the presence of
cat al yg1 "§ Hably 10 %pal [ adi um on al . This
reacti( rri arie Enlc
sol vent sith ag_' t hanol , ethanol, d or
tetrahydrofuranO preferably nethanol room 4 \
tenperature and at a{pressure of one ' )
R’—SnBu‘l
cat. Pd{0)
or
OH
/
. -
R B\ 0O
OF o) N
at, Pd(0)
mtbase \>—H
' 0 Q\
o)
R’ i(8)
NaOH
C!
O/ >‘R buse ' O/
Nl o - N '
Y—N >~—NH4
0 R HO>/_ 0
R 0] R HarU R (9)
I 0O (12) base

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

Preparation of intermediate of formula (2)

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 ofa
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
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
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at nosphere or above, preferably at one atnosphere, for
2 - 24 hours, preferably about 18 WO 2004/ 063177

“PCT/ EP2004/ 000053 -12 hours. The product of formula

(A3 ho-resorcinol, is preferably used i BCEAZ2004/000053
next step wthout puri fi cation. Preparation of
intermedi ate of formula (3) ThelZnternmedi ate of
formula (2) .is reacted with a slight excess of
chKbger BPonit@blarmulas 232 amineoiseosiarl drnreferabliuesed in the next

péef BBy @idrk%dr e of a | ower al cohol and water,
preferably a mxture of methanol and water. The

tion.is preferab rri.ed..out at room
te%%%?—%—g’&f@?&ﬁ" yo‘fctﬁ%‘?lﬁ?ﬂThe product benzoxazol e |

conmpound of formula (3) is isolated by conventi onal

me ahiss ingemthepiae! @ifarpkyla (Riris faaedd bythnestiplst atess of cyanogen bromide in
{H 8@%1?%3&2¥g1%%}1r6 grcelféf ?151?% % ﬁ%qé &k lf)ﬁglaf E(fn[%)? L34 onirér, preferably
pt eparEdf onetbing and wWeer igxireacion s freferaliacagyd ¢t ayyoom

ttre tefmte 16 a2 hbids em@ﬂbaa& b%zéxqmyk 11§rgﬁndl\6ftf9nﬂula (3) is

é excess of .a strong ase preferably sodi um
H%lf”ie BY cPRveRtiABH Vi) o 5 i—?éhll}' P“blfé‘ﬁ By é’!%F%/Of Chmmato“faPhY or
tiebalmyefur an, at an el evated tenperature,
pregrerably about 50 C, for about 1 hour; the
[ nter rredl atecco ced is 15 subsequently
HEEd e S HBtEf erably with about one
equi val ent of net hyI |od| de at an el evated
t enfpes mtinod, of pr@hamablo;f al bﬂatne'ﬁﬁhté:pf foemuth (4) & byatesnent of the

' ﬁé?&gﬁg Q‘Lleyog f@r%ﬂ V e n ér}f;r &%es@ ro?g %lc?c(gjng)pg asgé]%rrg@érlbaﬁ J‘S%Zhum

neans
puErifie.ag awnnﬁ'gﬁg S@Venémrgﬁqmb@ﬁﬁpﬁydm‘ﬁnan, at an elevated temperature,

rﬁ@feya%haelﬂdum QFor Do ALBL; Pk lﬁferfn@&‘?zfé@g{p%h)ﬁdgg -produced is

Telntermlaeo formul a

r"“‘é &‘-‘ﬂé@tﬁﬁ ftfwt%i with giethybiadedes Prsferpily wyth abep @reoerqamkpéof methyl

1iBdidB, 2@hH @mw:e@ ﬁam@ﬁpdturdpp@feemp hbblﬁ'SO RECOme e tshanes, pldigably
nce of .an . am ne

ﬁ;ggtt 'Jéﬁ S];I_(Ee%erie ﬁé? OT ae(t‘lh 8F01N‘_entlonal means, and

qirbiptabllyl pofffedbyranmnef c}mﬁﬁmgﬁl@lhy opyercr}dtaﬂlﬁatl@ﬁ. a
tenperature bel ow roomtenperature, preferably at O

C’ P %?th?onolofﬁ gteimédigt%%'ﬁdr%-[he{;grOdUCt of formula (5)
ns, and preferably

pur|f| ed by neans of chromat ography o
r ediyéntarmidateiod formpfaeifdiseided with nh@hrt wectssofanehy]

fcﬁfog%ﬁnﬁé)m Ih %r&amce%ﬂf%g’ﬂ e@ergél?; fd%mfbfheﬁé)le ' 'ﬁlerr@%{oﬁqs carried

w th a sl 1 ght excess ating . reagent

Mot Fehg presersaiae aﬁ’é‘?ﬁd@%ﬁ? B%Cihdlé pyiidinaritisighmiae eolNvent |
RegiBizaptapyReehd, GréfedaBly 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 formulda (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.
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30 The reaction is carried out in the presence of a
vveak base, preferably sodium acetate, at room
nﬁerature for about 2 - 30 hours, preferablé about ~
MEUEE” The product of fornula (6) is isol BETEPH+000053
conventional neans, and preferably purified by neans
of chromatography or recrystallPi-sati on. WD
2004/ 063177 fPCT/ EP2004/f000053 T 13/ Pr eparlatl on of

st artlng tr| but yl st annane conpounds of formula (7)
mayliie s@amlag neditylcanmRe Qbﬂlbbﬁndsfdﬂfm@ﬁﬁm )ani e nbthitkd,

or _na repar ed cordi.ng to t hods n
CheTRrEanE SE B R o P B M a5 ora "R B Bt wer
virtolwvrain texaoess of a tri butyl st annane conpound of

forrrul a’ (7) in an organi c solvent, preferably

RS !hﬁl#% dﬁrg;rrﬂﬁa (6) GO ALY oR P! 4 1HBhtylstannane

cata t re
tqopg(%ﬁié@ﬁ gcymu#eﬁéae@t pfarigisplaentapte gty N dingduifqumamide,
%ﬁ%ﬁ'ﬂﬁmgﬁ pALLPIOS R ﬁfefé%ﬁlﬁ'yﬁ%(ﬂi’bgﬁ?ﬂdez&%@eft&i@@lbyﬂadmm(m a

h I | t
%ﬁ)ﬁ%@n@ 'aéipahf(sp mf—*&a rlgf)éﬂce *SH%C? @é%e&ﬂggfﬁnpg %V S?lp%&nd an
Qil;ttesélbf 4 SopgVpdaR brtRAder @iplpéﬁl) 1pdiat.er f&ble;;ttlabf]nﬂarﬁéﬁ &t at
t Qur.s. )
Bt nfeiye ot Rl b B fh R B cad Romn b hBiskly sbout 16
droahrp (TaE @raducy(s pisfaid) iiedhtol/by cearrsticofl clenosren dpresgpibly punﬁed by
it r%é%% auo&rﬁl%ear g o?‘??c‘?{és‘?ﬂﬂ&u% DALAR tf% némﬁgﬁaeg%u & the

reaction t e react|0n
ppmﬂw@ttempemh@e redide] isactipaytitnathegasier Rr@élégt Q§éhfareact10ﬂ may in

g%c&igég Lok cgﬁg%@oiﬂf@%ula'lm h%@ﬁer%@&?%érﬂ%oﬁﬁf&lﬁd may be a

uct ma ound of formul a ,

0
comRTH Oty (et The HPSEQY BB R ’(’.‘IF%HE’F%I Fereiftn of formula
]I(@)an@ d).(9). Aternative Preparation of conpounds of
ornula I(8) and/or fornula (9) The starting boronic
Olﬁ)ndS of f b

pr epar ed accor di ng to met hods vvel I knovvn in the art.
20 Tlfttestarunpbmmda: afd doonprmings b{Bymola ({@)maple obtained commercially,

%If)} ?)E) %8%1&1% {ﬁ_ﬂﬁﬁgg e?ﬁ iy ?9&&%9 tb B?Etﬂdgs Cfﬂ%ﬂb@h?n the art.

SS' 0 8roni ¢ aci
q&ﬁynd of formula (10 The reaction is carried out
aqpsvnds siipuene L(§osf Sran aftemnarivaly (e e iydreating the

th%’fl%@&ate%%rhlﬁa () %&1@%@&@@8% b&BRiAIH RBnpbund of formula (10).

al I adi um cat al yst,. preferably
e aRpLT SR OI R B8 BV BT el RbYy 3 M Rfater dioxne
afnday i—@lé&hdﬁ%tﬁ@zﬁ&cor&ﬁ@i@ Iigdibiint ditalyet 2erefebtibby | de, and

O A S T ARy gl o
tohiqpateatnd & mbrgahne taed, pesierablysedienabtyommbolihe 100ti@) is preferably
fRILAPON 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 I1(8) and (9).

Preparation of intermediates_ of formula {9) from compounds. of formula I{8)




2 - 24 hours, preferably about 16 hours. The
product (s) is(are) isolated by conventional neans,

ferably purified by nmeans of chromatography or _
vﬁggpgéggf{isation. Dependi ng on paraneters S&gﬁﬂégmmmmm:3
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the reaction tenperature and the reaction tinme the 30
najor product of the reaction may in sone cases be a

pr 0 l%{lp%ﬁgfé%&éffﬁbﬁﬂ@ ﬁ%ﬂ d}€ CPB}Iqﬁﬁﬁgo %c%?@%ﬁfqﬁgnaé mlEermedmtes of

r éaedulof) fmyeacde;h eran&xmsxbﬂm&cmtom‘t@dumch apfithfon iytlaxide,

(ol Bhac FrepaLaL o0kl B SRIRE 8GR, Bl BHPWIR reaction i

PCﬁEk:E@ZGOJ@/@G@@E@ls eomn@mﬁ@ebmg mfctufro P ter 2 miseiplseorganic
C %Wg{ttsff“b;g CBb(Sﬁﬁe,CtQ{rﬁlg%P@fﬂmnrlﬂ e Hé{egﬁ’éblabfe?er%ly ethylene glycol, at

eacti xce an _aqueous
ISR St DrefTylly akihg éeﬁuX§@aperﬁ¢tﬁ9 aF G pplgergy for about 2-

POk A8 SisUettY P fR 1 6 ﬂaﬁlfsen@éafl;rm&&djfwﬂg (9% dGlated B

reaction ii.s carried ou n ueous

pFRTEREBIY) BFaR 2PY P B\ B ARG T %fséﬁmf@a%gf@m’ ¥ 5
sedcygadlisstieh as di oxane, tetrahydrofuran or ethyl ene
glycol preferably ethylene glycol, at an elevated

t h e eg rﬁagtgﬁgep’ f E rrl}gefgge%r a(P? éo%txmgt %hleﬁflgre Xs éhegg[ec{rg%ta}gc%% (s’tflbstfcuted

1@htilirs. The product of formula (9) is isolated by
conventional means, and preferably purified by neans

of el onaL e85 ar@fion Bieébrnyp?ﬁlﬁlié bSRLNAR.T, Where R is phenyl or

Preparatlon 0] oun s of fornula ere

phelagen-ot Shmt%s‘g@wnéfh ity gtraent chan Hllm@a@%t)f%am&%a (9) with a
pEl?gtP@ E}@Jestﬁ aﬁfa ﬁtmﬁ dhfmfc'@ roﬂrﬂiréhdla (I\IL@'LGJI?}ﬁc}R&laySe commercially

Io en bstl e Lrea
P Eible B 51 D PEtE e D B S DTS i (e = A GHEn S TRet as NGN-
exdopahylof- aﬂﬂn@gﬁﬂﬁﬁrzﬁ@t dscdeylsed heredeionts dotieddd in a non-protic

11),.whjch b I 1 abl
PEsCa g REYRERE SRR A A o M TRRE,
S U@ﬂ[taﬁ}mg\h Dse,girafetabiy N4dandisopypidimes omlyietiybeonibe at a temperature
theen rc?o L ge néér&ﬁré zfndpt%g Féfﬁlq t%éeﬂa&r@o?ﬁ@ s@l‘%&{t'f& 2 -~ 24 hours,

r gani SOl ve

d podﬂ:r@blm riéthhaﬁeTbmHl qdelt:frcafﬁwtdat Lrvdrere RE clomhenyhonbalagen-substituted
g &l r}f Rbgfa oy &litnhidhise F%%@&%Ei@fﬁ'bﬂrep&fﬁed by means of
I et am ne, ‘at a tenperature “between room
hﬁ%ﬁ%ﬁEﬁﬁ$ﬁﬂﬁ§&FH§dP§ﬁFﬂy tenperature of the sol vent

for 2 - 24 hours, 20 preferably 16 hours. The pr oduct

gf | Boematide bhEpM‘zﬁﬁbg oF?cohrhﬁo?ﬂe Bf/forﬂlrulla I wlaer% R’ is phenyl or halogen-
al.ogen- stitute pheny is isolated by

c&ﬁﬁgﬁﬁggﬁgﬂgLeans and preferably purified by neans

of chromatography or recrystallisation. Alternative

pr e parditiminivefctmipdpnemraionfos compauhdswfdomn i Livéhere R is phenyl

' pheﬂxl Den—sﬁg{l&g&?dqphenyl, involves treatment of an appropriate carboxylic acid of
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35

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
phienyl or halogen-substituted phenyl, is isolated by conventional means, and preferably

purified by means of chromatography or recrystallisation.




substituted phenyl 25 An alternative nethod of

preparation of conpounds of fornula I, where R is
whenylossor hal ogen- substituted phenyl, involve _
treatnment of an appropriate carboxylic acid ofPCT’[EP2004/0000‘33
formula (12) with a stoichionetyic equivalent of a
pepti de-coupling reagent, preferably

OpfehnpARReIF 20t b@ﬂ(ﬂ;lof oilda N«%Ij\'ﬂulsbt 5

pES : hydrofuran contalnlng abase
preferably 30 N-ethyl diisopropylamne, at room

t enﬁ)eueartaih@d f)fpfreﬁeﬁatm&&fcﬂ‘rrﬂid)hﬁ&s o%%ﬁﬁl&quweré R %Wé«dzhydro 2H-
B S ot o b P R (9% shown i

5 nﬁdﬁuﬁe>hﬂ0Wetrahydrofuran di oxane and

N, N- di net hyl f ormam de, at room tenperature for 16 -
24 hours, preferably 16 hour be product of fornula
I, where RL is phenyl or hé%%ﬁéngsubstltuted phenyl ,
is isolated by conventional neans, and preferably 35

purified by means of chronatography or
recrystal aty on. WO 2004/ 063177 PCT/ EP2004/ 000053
-15 Prep [ conpounds of formula | where R is
3 6-di hydr & | 2yran-4-yl or tetrahydropyran-4-, yl
“One net hod; of préparéthn of conpounds of formula I
where R is 3,6-dihydr > 2H pyran-4-yl or
t et rahydr opyr an- 4- yI is froman internedi ate of
formula (6), s in Sche (ﬁibelow Schene 3
ONH ~--N an o&@l 0 -B~/ ~/ OH
cat. Pd(0) (1 ) d 0) ( h%He O O
cat, Bdit) iﬂl Pd{ty}
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SN
o 0
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1. NaQH

al HO

2, % B hase ar %R HATU, hase

[$) an ) (12}

% r %}_H
.

where R is as defined above.
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OO 1(15) 1(16) OO NaOH LI\ HO 2. ),.~lt base
HATU, base O (Il) O(1'-)r 00 >--N_1 \ N NH

la where Ris as defined above. WO
‘Vgo’gﬂ?’?fé?’i’w PCT/ EP2004/ 000053 - 16 Prepar at i 8RTEF2004/000053
conpounds of fornula 1(15) The f arting
tributyl stannane conpound of forhula (13) maybe
pregared accc%rdl th?d el | known in the art.
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excess of the tributylstannane 5 conpound of formnula
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[o i Nj catal yst, preferably
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prepared by treating_the
lternativeé Preparation 0f compounds of formula I{15)

I

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
15 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 sodiam
carbonate. The reaction is preferably carried out at the reflux temperature of the solvent,
20 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 pr eferably punﬁed 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
25 I{16) by hydrogenation in the presence of a hy&rogenation 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
30 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-dihvdro-2H-pyran-4-vi (Ia)
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anal ogous to those descri bed above for the
preparation of conmpounds of fornula I from
internedi ates of fornula (8). The product of fornmula
I, where R is 3,6-di hydro-2H pyran-4-yl, is isolated
by 5 conventional neans, and preferably purified by
nmeans of chromat ography or recrystallisation.
Preparation of conpounds of fornmula | where R is
tetrahydrop an-4-yl (1b) Conpounds of formula I
where R is tetrahydropyran-4-yl maybe prepared from
the conmpounds of fornula 1(16) by nethods exactly
anal ogous to those descri bed above for to the
20 preparation of conpounds of fornula I from
internedi ates of fornula (8). The product of fornmula
I, where R is tetrahydropyran-4-yl, is isolated by
conventional neans, and preferably purified by means
- of chromatography or recrystallisation.
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Preparation of conpounds of fornmula | where R is

rmrphol in-4-VI One nethod of preparation of conpounds

§ formula |, where R is norpholin-4-yl, 15 is from
WOR0HE Y fredi ate of formula (5), as shown in SEHERR0R4/000053

bel ow. 20 25 WD 2004/063177 PCI/ EP2004/ 000053 -18
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S—NH,

0 HO, HATU >_ R
N or )—R

's) base
E ] (20) (12) ' ic

where R is as defined above.

- Preparation of intermediate of formula (17)

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.

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 2




p base C011 / (20) (12) CO Ic where Ris as defined
above. Preparation of internediate of fornmula (17) 5
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Preparation of compounnds of formula lc (R is morpholin-4-v1)

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-yl, 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

Tn 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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procedure
an approprlate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric

acid, phosphonc 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 Yike, and the acid added in a
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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preparations. The pharmaceutical preparations can be administered orally, e.g. in the

form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, or 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,

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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and the |like. The

'zﬁﬁF gaPF%HVﬁEP%ﬁ%%ﬁgggﬁgk@ﬁﬁﬁnﬁoreover, contain

preservatives, solubilizers, stabilizers, wetting

agent S, eteners, colo

flav of% nI?llgw pre){mirgci g}caﬁnst hs! acccrElﬁnce lwr{}ﬁpxg gresent mventxon are those,
buhick nfsﬂu&raéqudgs abbn tsntarl naxwpucwmdan . ex?ﬁhegﬁ tbaneah‘@ot or

| r | a
PR RS e S R kG e

Medi Omgs%é:&ﬁtvﬁ‘ﬂ '%If}ﬂn %1%&519&’#% 118 &ocro?ﬂ‘g alaalve% béadjusted to
phar maceut | cal acceptable salt t ereof an
tﬂhen@cb@dﬂfdcaqmgﬁmm@rm egdr pareeularasalstheansejosdadafinistration the
LR 8 t%? S&ﬁlts V%H‘éﬁ?tfﬂo%{‘ab&ﬁ 0lod B RIB665 foch g ﬁoaedary of a compound
pro rises brihging one or®
c@frgpmmblfbrmﬁiaﬂmr oiithe cprrammdmcpnmuwaoémphzcaialcgutmaﬁy acceptable
her i cal 935% abfgwgdﬂgfg%%EhWEQ doses and,
atngldliﬂmnc e uppehntirnit sirr a‘itm bnexfcordml wdge tihers fwind t(Dhﬂﬁndltated
nore therapeutically inert carriers. In accordance

wWith the invention coqggippa_qﬁ fogqy%ahanaan s as
their pharnmaceuti cal uI in
the control or prevention of illnesses based on the
d@gndﬂgnésmﬂieptor antagonlstgggahk_V|ty, such as
Al zhei nmer' s di sease, Parkinson's ésease,100

mg 500 mg
neur opr ot ecti on, schi zophreni a, §%nX|e y, Spain

respiration deficits, depression,

1. Compound of formula i 5 25 160 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystaliine Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 i 1

Total - 167 - 167 167 831
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15

asthma, allergic responses, hypoxia, ischaem a,

sei zure and substance abuse. Furthernore, conpounds of

&ﬁﬁ t invention may be useful as sedatives _
‘“nu38?%5§§glaxants, anti psychoti cs, antiepilep?%gg?mm4mmmb3

anti convul sants and cardioprote%%;ve agents and for

the production of correspondi ng“nedi canents. 15 The

L. Eg&egr dg n%@cations in accordance with the
pﬁ%@ég%i%ﬁ%€§?¥g#—are t hose, which include disorders
of the central nervous system for exanple the
t i.eat Menitems 1, Hoevédtandrrofulcewitipnrdeprassi ve
di sor er §;. heur opr &ﬁftion and Par ki nson's di sease.

e d é%gébé%ﬂ’ﬁ‘i?ﬁg ‘thin wide linmts and will, of
chur sBass ievgatidedrfraghysitede idiling beuipndhii dual
requir, nts_in each particular case. In the case of
ofal AERTATSY FRUTEOL REee B gssar FoTORATIEE F R v ar
fromabout 0.01 ng to about 1000 ng per day of a
conpound of general fornmula |I or of the correspondi ng
anount of a pharnaceutically acceptable salt thereof.

The daily dosage maybe %gntgiigerep.as singl e dose or

in divided doses and, ¥ i Ft e upper lim.t

can al so be exceeded when this is found to be

| hethchizedlientabl et For nul ati on pfdAéips@eanul ation) 25
ItemIngredients ng/tablet 5 25 ngy.100 ny 0 ng

1. Conpound of formula | 5 ZSg%B@ 5002%?¥Lacﬂggg% 500 mg
Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6 6 30

30 4.Conppondofyfetmblaiine Cel | ulsose 30 36 30 15M05. 500

gnesi um Stearate 1 1 1 1 Total 167,167 167 331 WO
04/(3'%%‘5'31“9’7‘%i EP2004/ 000055 - 24- h]/&%uf act uFitng
Pr.ocedomeStdschM X itens 1, 2, B and 4 apd granufat e 70
{th fﬂrified water. 2. Dry the granules at 5QC 3.
ss the granul es through suitlapl e niPPing eqdiprrent.25
5.4. Wdehdshens@aand m x for three m nupes; conpress ons
a suLﬁ&ELe press. Capsule Formulation Item
I ngre ts ny/capsule 5m ngng 100296 500 ﬁ@o 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3.  Fill into a suitable capsule.
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25

30

| o 1. Conpound of forrmula | 5 25 100 500 2. Hydrous
Lactose 159 123 148 --- 3. Corn Starch 25 35 40 70 4.
Talc 10 15 10 25 5. Magnesium Stearate 1 2 2 5 15
WOTRIIPET 200 300 600 Manufact uring Procedur @CL/ERGG000053
itens 1, 2 and 3 in a suitable mxer for 30 m nutes.

2. Add itens 4 and 5 and nix fo53 mnutes. . 3. Fill
into a suitable capsule. WO 2004/ 063177

PCTheRovdr Doeows:s ilpgateiae frorndw big 2exarigniesded to limit its scope.
illustrate the invention but are not intended to limt

its scope. Exanple 1 4-Flug&gnﬁk1

(4- met hoxy- 7- phenyl - benzooxazol - 2-yl ) -b enzanmi de a)

- no- zooxazal -4-o0l .5 To a |rr d solution of 30
LR e N R A Pt N
added 2.00 g 10 % pal | adi um on charcoal and the

mXtArenavisnicevostitalred for 18 h at room tenperature
under an atnosphere of hydrogen. The m xture was then

filt or& d sﬁlngd sctlvﬂﬁb féii d?’g vgtlg m\ﬂ%lgﬁ rﬁ@&tegdz @ﬁgl md90(} ml methanol was

2- am_ nor esorci n e to a st

seldgd 2R k0 %ijﬂ%il‘gm(@llcélﬁfﬁ% andsa regere st rigined fpBds b at

100%@6&?}3’&9&1&1%&9& R WBESE of I%Fdrbgénnghy\@ﬁxth% was then filtered and
: %htlnue rogm t enper at nd then the

itﬁmﬁéewé@dz: efm%@'ﬁffi APEANGIREY g@eb a TPRWisE B3 %}Héedv\%-aléﬂwn of
a@lﬁ@d (AQGUEeWY §oEhddbEd6RIRODHT &l Srféﬂizhhbpzrhdam rhin@ater. Stirring was
ure {ﬁ %xtra ted tgreeﬂi wth eth ace%ﬂ&gﬂlwwuo
BfbiRed: %r‘&%ﬁﬁ ToBHasEs? SHEF N Y 'oRES)
S'ﬁdi tlreateﬁdiuéawasrreldedjnm@uoudnumdwhatbnmml sbhtten aaddhe mixture was
t

&grt%at{éh rﬂ%{‘eg gfﬁes Wétﬁ%ﬂ% % af %aﬂ? g}hle ocﬁ{nfﬁ%gioq%é g?]%a(sgs VO%L washed with
Zszttaatgd@g@le%nezl Sy mtﬁnm sWérigcos agoientraigh ragacyo Hdisge
?&M@ﬁ'ﬁ{dvkﬂ}%@%ﬂdﬂe‘tﬁe‘) W3 o6 bgr%uurélrﬁgl io M&her lﬁ@;)dved %@6 K 93 %) 2-

enzooxazol -
rror owzoraee & lase Hesey e srb R sexa gy OGS foo), 107
106y tetrahydrofuran at roomtenperature was added
portionwise 3.49 g (79.9 mmol ) sodium 20 hydride (55

%.dj rsiqn in 0|I) qnd the m xture was then stirred
f%!.&"gdéﬁéﬁﬂgﬁ NZOOXAZO ol*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
hydride (55 % dispersion in oil) and the mixture was then stirred for 1 h 450 °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
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-CH;]", 23), 135
(46).

c) {4-Methoxy-benzooxazol-2-vl)-carbamic acid methvl ester

To a stirred solution of 6.5 g (40 mmol) 4-methoxy-benzooxazol-2-yi-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




solution of 14.5 m (233 nmol ) iodonethane in 500 mi
tetrahydr of uran was then added dropw se over 3 h,
while the reaction m xture was maintained at 50 C

. The
WRIZWE has  then poured onto water and ext r at¢ BEP2004/000053

10

20

25

three tinmes with ethyl acetate. The conbined organic

phases were washed with satur at€d- brine, dried over

sqQdi um sul f ate, . and 25 concentrated i n_vacuo. Flash .

c r@%@stlwg% F]ryhkoap:@ﬁq PBMRICHARE ez gghases were dried over sodium
metihenold dnehieramethaneFladf fepaeehgfaphy 9dicB9rIMethane) afforded 4.7

4- -b | - 2=yl - am .as..a b .
A e b L
( frivkt@HaE 5012 B)-MILB%e (%% ER2 (M), 100), 190 (27), 163 (23).

(4- Met hoxv- benzooxazol -2_yl ) -carbam c acid nethyl

e 811030410 e b 8h: S 2L UL 1190, f 8- 25940 hm! )
4 OXY- -yt 6 nmol)

pyridine in 250 m dichoronethane at 0O C was added .
dr opwi8 @ strredgluionnl o ¢ 418mmol) Yempthory-baraoryazol-2-yl)-carbamic
Chdi@ERHgN BREIN Y. DO (M mei LheueRR L haneirPty] Sdetik ARGt room

Fti KA Lt ot
P€cHHIR260 €44/ 000 ThS mix26e tvhy ten pbues owtd Water and extracted three times

di chl gronet hane. The. canbi ned .organi ¢ ases .
B GEaO RS aF AP At S o e R PR 1 Weaapgons sodium
Fthasshiphhteswhttiogr Byeh yiried iog sl sodiomesthaeindabh omdededdn vacio.

; 3 a0en X _oAeYi L L _2v])-
eyt i e SN RENRF Ot iR e 2l
nfaeb{miracizlapethhesten g0) whitoory¢talline sgiB EF-28 m/g(%): 349 (M+H',
(1700|)_Od0- 4- met hoxy- benzooxazol - 2-yl ) -carbam c acid
met hyl ester To a stirred solution of 4.0 g (18 mmol)

(Ag- net hoxy- benzopxa - 2-¥I )-carbam c acid nethyl
cSitdsMetioy v/ -phenvi-Banzeesascl-dadanuat acet ate in 20 nd

acetic acid at room tenperature was added dropw se

8. 8 JT¢ »étimredioluticackB20mmncid mirotle 7abdo-gt nethioRg-benzooxazol-2-

ti d f 3 . .Th i xt . d
S 4l ity Lip iR 2 B BB Ry e AR 17 mi
Ti3eb Soomol )ndenptgranb cybhasese, Wt mgwadfednaijth 1 M
. ) LAt b op, .
SRS RS D AN ) SR O VT R o an 208
i mgét-ARmrasl evnpst(Iniogids. TBemintgye was heated at 80 °C for 16 h and then
E{%o’ﬂr@&i Bath-WRLNOEREAEQ ONRZ Blnedwith )afhgp;?c%{%@éﬁl‘%e a6intined organic
thyl ester as a white crystalline solid. ES-M5 nie,
( p/]aaﬁesgﬂea'e (le}qd,wﬂ'g_lgg)q, dyigd ayer sodium sulfate, and concentrated in vacuo.

4rihat dh@é%a%gﬁhg)ﬁ?ﬂ@b R ERh 2ok @h O TOwal i irfthiRéion in ether

sol ut i of 0 2. 36 I . . .
(afquéacg?@@.rﬁ—a?ﬁa%ggﬂéﬁzﬁm%%%mwlﬁ:@m@mae 2 it solid. ES-MS
nerigh): est aui+in, 2@)m N, N-di net hyl f or mani de were added

1.17

f) 4-Fluoro-N-(4-methoxy-7-phenvi-benzooxazol-2-vi)-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 iz 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
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20

(3.58 mmol ) phenyl tri-n-butyl stannane, 162 ng (0. 18
mmol ) tris(di benzylideneacetone)di pall adi un{0), 65 ngy
) triphenylarsine and 208 20 ng (1.09 mmol)

“%5wBﬂW%fT i odi de. The mixture was heated at SBCEEFEj04/000053

16 h and then poured onto water_and extracted three

times with ethyl acetate. The céimined organi ¢ phases

she th_.brine, drjed over sodjum sulfate,
CoPETEPHR 85&4 RERRETS: Pheriwla%wze%ﬂla%-@@%amm ide oy hc%t yellow
et autial o sdiid 1o mek e oz ol eWed2 by FCEHE A0 atdmn i n
et her afforded 200 ny

4- met oxazol -amne as a white
e %%BDQ%XW‘“%E G f’bﬁvﬁ-{‘l{r 100). f)

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

mde To a stirred solution dixaggd g (0.42 mmol )

4- met hoxy- 7- phenyl - benzooxazol - 2- ylam ne, 0.087 ni

( Q- 182-PRBH Jxyleith@l-Mhet 7 _7-phenyl- 2-
e A e e
t SHSPAPTHE was added dropwi se a sol ution of 0.064 ni

(0.54 30 nmol) 4-fluoro-benzoyl chloride in 2 m THE

and s Framidngethont-7piedylaiendboxGzdl a-yllEimihe witthe {[(Bagdth@iy-ethyl)-

Lure was th ncent r at ed cuo. e

G R L SRR B P BB B e S S PR
tﬂnqumwthuﬂndﬁibﬁﬁﬁéﬁhdném)?Mé(bbm%Tﬂé@)organlc
phases were dried over sodium sul fate and concentr at ed
in vacuo. Flash chronatograghy,{d 4 then 4/1 ethyl
acetate/hexane) fol |l owed by trlpuratlon in ether

aftfor d% rr%]H( 33 WO 2004/ 063177 PCT/ EP2004/ 000053
IO~ ~pyran-4-y. -methoxy-benzooxazol-2-vl]-carbamic acid me
? 4-yl)-4-methoxy-b 1-2-yl]-carb id methyl

4e&huoro N—(4 met hoxy- 7- phenyl - benzooxazol - 2-yl ) - benza
mde as a light yellow crystalline solid. EI-M5 nle

i o038 ‘Fﬁ&ﬂﬁ@? bon g6 R BT %%x%#gr@% benzooxazol-2-yl)-

4ea{rbé1ﬁ1d\z&id1mghyb¢stﬁy li) 5red ﬁyj\amwm]addei m ¥ {161 Ao} tributyl-

b R RRA T RE Roaine M BB M T
4bl§[ctlbenwhiﬂmxgcemwaﬂadmm(wy B74umigrid151 menhly i (2bBmyiphospine. The

_;ﬁ!lu?cﬁg%@as ﬁeﬁ%egta:a #)W? 28 ﬁ%g&lﬁ% dﬁéd'%ﬂe@ %ﬁtg%wﬁfd E{%?ﬁted three

1 DmEs Wiy ekhyd acetate. The combmed organic phases were drled over sodium sulfate

[ dnd é’t)r@eﬂrmg E0rath. PVER Bhémbkd grdp Y!F;e(t N tRENARRXAS G hTehane then
o%[ 9]§ ng%fx @%h?c?rh%ﬁ}: 3angy tlollowec{ by tntgra%ogtula Eh‘rcﬁl%rc?nol!a ta.ll'l(’? e?fforded
(730 gd2 %)ietbexdihpko2gdyazel 42 Wl hethoxy-benzooxazol-2-yl]-carbamic

- acid methyl ester as a white solid. ES-MS m/e {%): 305 (M+H", 100).

25

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 stizred 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 % palladiurm 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 i vacuo to afford 1.30 g {100 %) {4-methoxy-7-(tetrahydro-pyran-
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T~
(uH

30

carbam c acid nethyl ester in 50 m dioxane were added
5.63 g (15 1 mol) tributyl 15
§ﬁ86 di hydr o- 2H pyran-4-)rl)-stannane, 173 ny é0.30 )
?‘M3 s(di benz) rli deneacet one) pal | adi ur{ 0) FCEFR20000053
(1. 61 nnDI) tri(2-furyl)phospine. The mxture was
heated at 100 C for 22 h and théh-poured onto water
and _extracted three times with ethyI acetate. The
céﬁ%) -herosrgahivlprasesic gedendbylegebirem Souhinrdis Fadds m/e
%anquiggtg@)ln vacuo. Fl ash chromat ography (2/98
anol / di chl or omet hane then 20 5/95
[ htljratl on in

[7- (3 6- dlhydro ZFprran 4- I) 4 nethoxy benzooxazol - 2
-yl ] - Garazgimed solatpd ohbbhy (4. éfstnemoléé‘l aneWiixy & -gotrilgdro-pyran-4-yl)-
gfﬂ%o z%l—(Zo@l]( cgfgém&'\éh'ﬂ' metili Oe)qter %mgm%m?e A %N’thﬁene glycol

-/-(tetra ro- enzooxaz
- Mfg@m{i@@{ Oriahelige Nas sg}hum )Tdromde solutlon and the mixture was

[ 4odvet h ! A(fseleé&ﬁa €t QsoRy eagrbeﬂatme)m@ eNZAAxRLY cued/bito water
-carbam c aC|d ﬁ } 0. a st d solutlon of :
1 ag@ e*gtrz{cjfedz -puﬁﬁ@qq [ %‘g FEHR %F’ 6012‘2@6; [ORFRDIE afes ere dried over
we@dlafﬁyn@ﬁﬁmaa:mlzer@myécﬂ i GanRarhé AcbehatmRtdphl (&ishlefomethane

and 0 a
22 s T s S oA R Pl H S R ) AR -7 (eteabydro-
Npyitaur e yhetenzaderl Stjlamae o abrd@n bolat £E a6t/ e(foerdd (Me- H,
ug&ﬁr an atnosphere of hydrogen. The 30 m xture was

filtered, washing w th dichl oronmet hane/ net hano
(1/1) and the f||trate concentraied |n vacuo to

V‘Qogggégtgrgﬁﬁew PCT/ EP2004/ 00003 - 28
4-yI'y-benzooxazol - 2-yl ] - carbamc aC| d met hyl ester as

g)n Zf %@gtvglﬁlggzr?; -S)sgllcllpgp pEHJG mg % 5e2 mmol romg 1somcot1n1c ac)Ld in 5 mi

pYme&ewHMe@mﬁewmﬁyﬂmmﬂmm@m B0 athol) N-
SO on of

ﬁwpylaﬁ%et %‘ﬁlﬁ)}fﬁ[% Cr:?mé? ghe%favm)m tgmperature for 5 h. A solution of
bem ogX8Z20Im2ol) 14} medarpanicragich-prtimt-ylpbemrookazobQ-dmine in 5
dl % r)]{%ngggd ggnlrﬂ ‘gﬁwth%geadg.lsc%l gr?d shrmf?‘ 891?(ﬂ-ﬁgd%9%dﬂc B 72 h. The
. roxi de so e mxX
vva@ctn@atreutuat Wasm@n Boifred irtte 140 ﬂAfV\taeErl aedeKﬁrarr{gedt threedimes with ethyl
t eomaL. altl‘? o mﬁeﬂlﬁﬂiaﬁhz}%@& ﬁ'@ﬂh@g o@&tsgdmji SlifatP concentrated

extract ur tinmgs acet . The_conbi ned
ofgensiie fsasbromppgraphy M@Wethgwh@w%qﬁhwé{é@h&iameﬁhaﬂe

¢ Q@Q@Pfdﬂé%%g bl Rt @G- in EHRS DEGREQ TR RGT(BDRY 2-bromo-N-[4-methoxy-
nmet hane 1 0. then 5

mz,t Ff’éﬁ'glﬁ’ - Eﬂaar%ﬂébﬁgﬁg}azg?F ot d@améoty@r@de g2 ﬁ}éute crystalline solid.

eated at

5 ARPRUb e %) (4t(nePipeat’, 95), 432 (M{Bri+H", 100).

pyran- 4-yl)-benzooxazol - 2-yl am ne as a brown solid.

ES NBIIW’LS a O{%éou% %I?anglwthlege’wer% gggained:

Example 5
4-Fluoro-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-yll-benzamide

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




C)

2- Brono- N- 14- net hoxy- 7- (t et rahydr o- p) Tran- 4-yl ) - benzoo

xazol -2- isonicotinam de 15 To a stirred sol ution of
WOOR04$3173. 52 nmol ) 2- brono-i soni cotini ¢ aci d PRIEYHH04/000053

THE were added 230 ng (0.60 mml) HATU and 0.10 ml

(0..60 Mol ) N ethyl diisopropylani ne and stirring

continued at roomtenperature for 5 h. A solution of

100 ng (0.40 nmol) Example 6

4- met hoxy-7- (tetrahydro-p), ran-4-yl)-benzooxazol - 2-yl a

ml\l'lﬁéi\/[kt}'ai)wmv(t@irﬂxc?aﬁt@— A -1y b bR - 111815 - ReEeUnRBHnamide

a

stirring continue C for 72 h. The 20 reaction

m xt ur.e s then.poured. ] 00 water and, . .
x r st CoRr Bemi g i L EThgre N RFor lpmine in THE, then
c orebined wothganiethqudls @straterleo-gyiaadt-dy-denzodhion2sitafabein
a plk Oy cafr omat ogr aphy
R DN e B K e M D)ot nane. 201 80)
followed by trituration in ether afforded 146 ngy (84
% 2-brono- N-[ 4- met hoxy- Example 7
7- (tetrahydro- pyran-4-yl)-benzooxazol - 2-yl ] -isonicotin
aN-fenRShAyWh [tk @algFd¥ st Ldﬂ—@%l)%n‘z@oxa@&—ﬁ?‘}Nan@h?l-(s%icotinamide
434 (Msl1Br}+H+, 95), 432 (M"Br}+H+, 100). In an
AN OGO o RS isonreotinic M ORI AR iR IR pSopylamine in THE, then
[ deendidnoX ywith( t étrnethytr-0-(pytraknd i r-behzbaxaztdzoR2 yl-hmine i
- Renzam d =fT1,uof o } Grackd, HATU and
0 NG %Wf%%ﬁ %g]ylﬁ%ﬁfﬁg%ﬁ'%ﬁ&ﬁ% hger@' 30 treatnment
with
4- et hoxy- 7- (t et r ahydr o- pyr dampd § - benzooxazol - 2-yl - a
m ne in dioxane and DM. ES-M5 mle (% : 371
( Mt oAy VMR [ 29041 08,32 1 REF 4 BEAR04 4390083 o 022 81-2-y1]-
Exarrp?e_ 6 I\z [Z[- Met hg%':l%'- _7}9: qg 1%9 o0 ,Y]
(tepKaHpEPBiepyr an- 4- yl ) - benzooxazol - 2- yl |
-6-nethyl -nicotin am de From 6-nethyl nicotinic acid,
HATU a&nghn hkdhl @bhietHysaphapyihancde HIATUTHE Ntdiedylisopropylamine in

154 TR TR eerbhttovith amegb gy By warssb YL 2ol -

nhménd in doxdine xah DM ESDMS. mESVAVBLH 19 1+ 35 80), MeHH P ClI+HT,

L9}

12&%\% Exanple 7 N

[ 4- Net hoxT-7- (t et rahydr o- pyran-4-yl)-benzooxazol - 2-yl ]
-2-met hyl -i soni coti nam de From 2-net hyl i sonicotinic
aci d, HATU and N-di et hyl i sogizepiplethi ne in THF, then
treatment with
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A stirred suspension of 460 mg (1.06 mmol) 2-bromo-N-[4-methoxy-7-

(tetrahydro-pyran-4-yl)-benzooxazol-2-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 suifate 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. BS-MS m/e (%): 439 (M+H", 100).
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then treatnment with

4- met hoxy- 7- (t et r ahydr o- pyran- 439I ) - benzooxazol - 2-yl -
am ne in di oxane and DMF. ES- ole (%: 404

(M 37C1} +H+, 30), 402 (I\/{BS@}}@P{F? 0°100). Exanple 9 N
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Exanpl e 10 2- Met hoxyynet hyl -

[ 4- metAh@logodsly foexaaipydlt Oy anblaiiéd - benzooxazol - 2-yl |

- isonicotinamde To a stirred solution of 0.05 m

(1.24 mmol ) nmethanol in 5 di OIX?EG and 1 m NNJ5

di met hyl f ormam de at room t re was added 27 ny

(0.62 mmol ) sodium hydride (55 %dispersion in

iR B Wethmisty) 7- Getdattyleo-piyrnut-gl ) Heat etkaadl- 5@ -C-plomyltacetamide
hour. 50 ng (0.12 nmmol)
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onto water. The m xture was 10 acidi'fied with 1 N aq.

hydrochl oric acid and then E{({Igpct gd three tinmes with

2-Bromo-N-[7-(4-fluvoro-phenyl)-4-methoxy-benzooxazol-2-yl}-isonicotinamide

7-(4-Fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-carbamic acid methvl ester

To a stirred solution of 3.00 g (8.62 mmol) (7—iodo-4-methoxy—benzooxazol—il—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 myg (0.26 mmol)
tetralis(triphenylphosphine)palladium(0), 1.45 g {10.3 mmol) para-
fluorobenzeneboronic acid and 18 ml ofa 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-




di chl oronet hane. The conbi ned organi c phases were
dri ed over sodiumsulfate and concentrated in vacuo.
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was heated at 100 C for 16 h. After cooling to room

t enpeldridmlddoes MaxherheraderPeiitsiadd: onto water and
extracted three tines with ethyl acetate. The conbi ned

organi ¢ phases Example 13

25 2-Chloromethyl-N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-isonicotinamide

From 2-chloromethyl-isonicotinic acid, HATU and N-diethylisopropylamine in
THE, then treatment with 7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl-amine in
dioxane and DMF. ES-MS m/e (%): 414 (M{¥ Cl}+H", 30), 412 (M{™CI+H7, 100).

Example 14

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




were washed with brine, then dried over sodium
sul phate and concentrated in vacuo. 10 Trituration in
ether afforded 0.95 g (42'%)
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as an off-white solid. ES-MS n1e (% 259 ( M+ H+,
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7-(4-fluoro-phenyl)-4-nmet hoxy-benzooxazol - 2-yl - am ne
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in dioxane and DMF. ES-MS BEtani{i€q7 414 (Ms' Cl} +H+,
30), 412 (Mi'd}+Hl, 100). Exanple 14 30

e e e TR AR R b6 hitih

-32 From 2- rreth | -isonicotinic acid, HATU and
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N-[ 7- (4- Fl uor o- phenyl ) - 4- met hoxy- benzooxazol - 2-yl ] -pro
pi onam de From propi oni c- acmﬂmﬁfw\ﬂw and
N-di et hyli sopropylamne in THF, then treatnent wth

T7 k-1 L n 4- benzooxaz| IamrL in
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From 4-fluorobenzoic acid, HATU and N-diethylisopropylamine in THE, then

treatment with 7—(4—ﬂuoro~phenyl)~4—methoxy-benzooxazol-z-yl—amine in dioxane and
DMF. ES-MS m/e (%): 381 (M+ H, 100).

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

rrom phenylacetic acid, HATU and N-diethylisopropylamine in THF, then
treatment with 7-(4-flnoro-phenyl)-4-methoxy-benzooxazol-2-yl-amine in dloxane and
DME. ES-MS m/e (%) 377 (M-+ H7, 100).




E

o HOL

1G

20

25

30

Exanple 16 10
N-[7- (4- Fl uoro-phen)rl)-4-met hoxy- benzooxazol - 2- yI] 2-

net hoxy-acetam de From net hoxyacetic acid, HATU a

‘% V1’i sopropyl amine in THE, then treatneﬁFTﬁFyW4mmm33

7-(4-fluoro-phenyl)-4-nmet hoxy- benzooxazol - 2-yl - am ne
in dioxane and DMF. ES-MS me-$39: 331 (M+ H+, 100).
Exanpl e 17 15
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henyl dopamie eXFlPB%lﬁﬁ]éﬁﬁl‘*’é&%]ftﬁ@e‘émd HATU and
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7-(4-f|uoro-phenyl)-4-nethdxym@ﬁazpoxazol-2-y|-anine
in dioxane and DWMF. ES-MS me (%: 377 (N% H+, 100).
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[ Boprotihyoids- phenyl) 4 nethoxy--benzooxazol 2-yl]-2-mo
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N—[7 (4- Fl uor o- phenyl ) - 4- ne 0XY¥- penzooxazol -2-yl]-2-m

> et hoxynet hyl - m“%cgf

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

a) (4-Methoxy-7-nitro-benzooxazol-2-vl)-carbamic acid methv] 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 esteras a
yellow solid. ES-MS m/e (%): 268 (M+H", 100).

b} (7-Amino-4-methoxv-benzooxazol-2-vl)-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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100). 15 Exanple 22
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25 To a stirred solution of 72 g (0.42 mmol} 2-choromethyl-isonicotinic acid in 5 ml
THE were added 183 mg (0.48 mmol) HATU and 0.08 mi (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 mi
dioxane and 1 m! DMF was then added and stirring continued at 40 °C for 48 h. The

30 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 i1 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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4 met ﬁé&v %ﬂw%rpbﬁaﬂw%%l VA IBé and dxdizbiylismpyopydarnine in BHE, then
Mtleadhéhtaﬂ& Mﬁbtﬂo EMrpNas -1 e Bedddetofnd 1 hint (i MBxane and

ngﬁﬂgg g §hr he 30 reaction m xture

h ﬁ My ter, acidified with 1 M
ag. hydrochlorlc acid, and extracted three tinmes with
et hyl Aaeéigatidy tolhengdadthredwos ganined:phases were dri ed
over sodium sul fate and concentrated in vacuo. Flash
chr omat ogr aphy (3/97 netha I/dkggloronethane t hen

10/ 90 nethanol/dlchloronethanéT Iomed by
trituration in ether afforded

%
20Nk M%h@whzrmqrmml(méﬂ%bmwx«mﬂ:ﬂr hbimqsrphomé -y-isonicotinamide
2004/ 063177 PCT/ EP2004/ 000053 -35

yl - bemz&ﬁ&amlm@xswﬁ]);omﬁ@r}mw a&amr ‘H?eﬂgﬁhs osgammz' heHE,

cr e solid., ES-
é‘%ifb""fé@f(fwgn@ o4 “@WV- i ﬁméﬂh%Ma‘ﬁ dé;éa%wﬁﬁ%ﬁb?-ﬂﬂmme in
t H&fxﬁnmﬁﬂﬁnmﬂhﬁm{iﬂdﬁthl cEQﬁﬁﬂiIﬂﬂieDc%ﬁt@and morp|h0121ne in) NI(\;IP ES- hMS m/e
, t rphol i n=4-y enzooxazo y nmet
J)h?&ﬁ‘%@ $ﬁ§%1&8ggron16 nmet hyl -ni cotinic acid, HATU and
I\T di et hyli sopropyl am ne in THF, then
‘ Example 26

h

N-[7-{4-Fluoro-phenyl)-4-methoxy-benzooxazol-2-yl]-2-pyrrolidin-1-yimethyl-
isonicofinamide

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 in vacuo, Trituration in

~ ether/ethyl acetate (5/1) afforded 56 mg (52 %) N-[7-(4-fluoro-phenyl)-4-methoxy-



o

treatnment with
4- met hoxy- 7- nor phol i n- 4-yl - benzooxazol - 2-yl -am ne in

will pang;and DVF. ES-Ms me (%: 369 (MrH+, 1 . .
Exanpl e 24 10 _ gg)ﬁEpzooyoooms
4-FIuoro-N—(4-nethoxy-7-nnrpho|ig-4-y|-benzooxazo|-2-y
| ) - benzam de From 4-f1 uor obenzo? “acid, HATU and

' [ lam.ne.in THF, .then. treatnent with . .
T?%%Z{'Otﬁ%%o? R B SRSy s S5 R D8 oG AT oM grvetaline sofid
diEexdha/anth): BVEMES, M0 e (% : 372 (MrH+, 100).

Anal ogously to Exanple 9 there was obtained: 15
Exanplear 8nalog - ined:

N-(4- Met ho§;?§-1lﬁﬁagﬁgﬁ tihﬁr-eﬂ?lo%aérﬁezdéoxazol -2-yl)-2-norp
hol i n-4-yl -i soni coti nam de From 2-brono-i sonicotinic,
HATU and N-di et hyl i sopr opyl Evimei2d THE, fol | owed by
treatnment with '

ANAE fleliyroro-pherytiol-uftt oy bR ennaextaz of) 22my st RN ey R ethyl-
RR %gﬁgamireen treatment with cesium carbonate and

nor phol'tne 1n NMP. ES-Ms me 20 (%: 440 (MH+, 100).
Exanpl e 26 N

[ 7- ( 4Fmiow drcblopbrentply)-NAL7rtet fioory -hengldaxazobrRbyd dooRapy2-yl] -
1 Bbhidbicayt RS Iph ARCECRI BAER 48 (K] fioff 100
2-chl oronet hyl - N-[ 7- (4-f1 uor o- phenyl ) -4- 25

nmet hoxy- benzooxazol - 2-yl ] -i soni cotinam de and 0.35 g
(4.86 mol ) pyrrolidine was ultrasonicated at room
tenperature for 10 m nutes. The reaction m xture was
then poured into water and extracted three tines with
et hyl acetate. The conbi ned organic phases were dried
over sodium sul fate and concentrated in vacuo. '
Trituration in .ether/ethyl acetate (5/1) afforded 56

ng (52 %9 N-[7-(4-fluoro-phenyl)-4-nmethoxy WO

2004/ 063177 PCT/ EP2004/ 000053 - 36

benzooxazol - 2-yl ]-2-pyrrolidin-1-yl-nethyl-isonicotina
‘mde as a yellow crystalline solid. ES-Msne (%:

447 (MrH, 100). In an anal ogous manner there was

obt ai ned: Exanple 27 N

[ 7- (4- Fl uor o- phenyl ) - 4- net hoxy- benzooxazol - 2-yl ]

- 2-nor phol i n-4-yl -nmet hyl - i soni cotinam de From

2-chl oronmet hyl - N-[ 7- (4-f1 uor o- phenyl ) - 4- net hoxy- benzoo
xazol - 2-yl ] - _




i soni coti nam de and norpholine_ ES-Ms mle (% : 463
(M+H+, 100). WD 2004/ 063177 PCT/ EP2004/ 000053 -37
‘&%Q&ﬂ§ %7 Conmpounds of fornula OCH3 \ -N O R

&reins Ris phenyl, unsubstituted or substlﬁﬂwgamﬁ@mm°3
hal ogen or -CH, N(CHG)(CHQ)" OCHEL,7 or is benzyl, |ower
al kyl, lower alkoxy, -(CH2)"OCH3, or is 10 pyridin
3-or 4-yl, unsubstituted or sgfstltuted by | ower
al kyl , halogen nmor phol i nyl, "-hal ogen, -(CH1)"
OCH3, -(CH2)"-norpholin-4-yl, or -
(CHQ)"lp§¥WKHquddﬁOﬂﬁwﬂnﬂaR i's phenyl, unsubstituted or
substituted by hal ogen, tetrahydropyran-4-yl,
3, 6-di hydr o- 2H pyr an- 4- yPCdg norpholin-4-yl; 15 nis

i ndependently from each Qthe or 2; and
pharmaceutical ly accepI P %STgHaddltlon salts

: aN in accordance with
fluéro yl and Ris as

t hereof. 2. Conpounds
claim1, wherein RL is 4
described in claim1. 20.3. Conpounds of fornmula I in
accordance with claim2, wherein the conpounds are

2- Chl or onet hyl -

[ wl{edeifil uor o- phenyl ) - 4- met hoxy- benzooxazol - 2-yl ] -i son
cot i nam de,

5 [\I' 7- (4 fen]yfs) 8H? Sﬁﬁnlﬁ#ﬁr&élgecwp ?%y%ef?}%gnoéra Z(ﬁ{ I\%(C)ﬁ %(CH;:)HOCH@, or

7- (4 ﬁéhﬂnﬁ,phenyl) 4- met hoxy- benzooxazol - 2-yl ]

- 6- e BI oti nam de 25

4- flué? m' (4 fluoro phenyl ) - 4- met hoxy- benzooxazo

2- yl]i@aﬁaﬂ

[7-(4- enyl) 4- met hoxy- benzooxazol - 2-yl ]
P ﬁcﬁlh

-2 hof TS

10 pyridin 3-or 4-yl, unsubstituted or substituted by lower ailcyl, halogen,
morpholinyl, -(CHa),-halogen, -(CH,),OCHs, -(CH,),-morpholin-4-yl, or
-(CHay),-pyrrolidin-1-vyl;

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 pharmaceuticaliy 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 3.

20 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-y1]-2-methyl-isonicotinamide,
N-[7-{4-fluoro-phenyl}-4-methoxy-benzooxazol-2-y1]-6-methyi-nicotinamide
4-fluoro-N-{7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-yl}-benzamide,

%
(W)}

N-[7-(4-fluoro-phenyl)-4-methoxy-benzooxazol-2-y1]-2- mmpholm -4-y1-

isonicotinamide or



i soni coti nam de or WD 2004/ 063177 PCT/ EP2004/ 000053
-38 N

w200 r o- phenyl ) - 4- met hoxy- benzooxazol
- %négigﬁsnethyl i soni coti nam de. 4. Cbnpounéb¥g?2mmmOMb3
formula | in accordance with clghn11, wherein RL is
unsubstituted phenyl and Ris as“described in claiml.

> ]@ M—g{f ycpﬁﬁen&} o u s ’Dernéooxaz&q—%? ricme%ﬁ‘oxymgtlhall m

4J$¥%mmmﬁ$F¢M nethoxy 7 phenyl - benzooxazol - 2-yl ) - benza
mde or 4-{ [ (2-nmethoxy-eth)rl)-nethyl-am no]
- met hyl oMb dRifmoyald 1 RNERY, dﬂdaQ PP h,[n%?'eﬁein R is

yl)-henza e. 10 6. Conpoun ornmul a
aé@é‘?%&ﬂ%@ g\h‘%ﬂﬁfﬂ%ﬂdalﬁ H %E%@F%}W\C lgm }.s
tetrahydropyran-4-yl and Ris as described in claiml1.
7. CoBpCuim@sunds ff G5riulla ] in dcBodeeQrwanaem, hh&iaiin &mpounds
mhereln t he conpounds are
N—f4 Met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzooxazol - 2-y
| B-Braret/hry4-mmtlcotyi hahedé-bonzoot&yol-2 —yl)—ben.aamIde or
N—[ itel K
4 gt%%ﬁm%ﬁ e&g n)l { S'Eé% Igoépr%gtg?ﬂ—i\f—g% )6%62 P enyl ben%looxazol 2-
pWBﬂéFFﬁ@Kb.conpound of formula | as deflned in clains
1- 7, which processes conprise a) reacting a conpound

16 of f 06"@@71@ OL%"%f Qa1 ﬁ'l@ccmagnéé"uh]fh émﬁﬁﬁ%ﬁ?&n Qﬁ 1s

R SnBu; cat . (Q a conpound
- ofet‘fgg?f%?ﬂ?&mﬁ"lsﬂ@tﬁ Rispag étm 1?!%5(1@)613(113@) 25 to a
conpound of formula
7. Compounds of formula I In accordance with claim 6, wherein the compounds

tn

are
N-[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-yl] —6—methﬁ—nic0tinamide or
15 N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzooxazol-2-yl]-2-methyl-isonicotinamide.

8. A process for preparing a compound of formula I as defined in claims 1 -7,

‘which processes comprise

a) reacting a compound of formula

20 with a compound of formula

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

with a compound of formula

R'B(OH)» / cat. PA(Q) (10)

to a compound of formula




WD 2004/ 063177 PCT/ EP2004/ 000053 -39- OCH3 N~-N O
1(8) wherein R is phenyl, unsubstituted or

“Wl,bﬁg%ed by hal ogen, or b) reacting a corrgghl&? L 000033

10

formula HBC.O N _NH2 O (9) 5 with a conpoun
formula CIC(O R/ base (11) th a conmpound of
formula HOC(O R / HATU /base (15?\'I to a conmpound of

formula OCH3 OR R O | 0 wherein R. is
unsubstltut ed phenyl or ub3st|tut ed by hal ogen, or c)
hydr ogenating a conp orifrul a OCH3 ~-N OI(15)
0 WD 2004/ 063177 PCT/ 'o' 0}70 - 40-

F(s)

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

b) reacting a compound of formula

HC.

N
S
O

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

or with a commpound of formula

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

to 2 compound of formula

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

c) hydrogenating a compound of formula

I (15}




with H/Pd/Cto a conpound of fornmula OCH3 N O (16) O
or 5 d) reacting a conpound of fornmula OCH3 N}-N O

) O with NaOH and then with a conpo of N
w%@m&}%ClC(O)R/ base (11) or with a conpo%ﬁ%m%@04’00%‘33

formula io HOC(O R/ HATU / base (12) to a conpound of
formJIaCI:HSN~-NO~-R O or @ or e) reacting a
%églgﬂi\kf ornmul a WO 2004/ 063177 PCT/ EP2004/ 000053

OCH,
’ N
H
SN
o )0
g N\
[ (16)
0

5 d) reacting a compound of formula

\>-‘N
I (15)

with NaOH and then with a compound of formula

- 41_

to a compound of formula

or

CIC(O)R / base (11)

or with a compound of formula

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

to a compound of formula

OCH,
N H
SN
o )R
0
=
ia
o

o1

e) reacting a compound of formula




O~0 0O01(16) wth NaOH and then with a conmpound of

formula CIC(OR/ base (11) or with a conpound of
HOC(O R / HATU /base (12) to a compound of

W(g?%)ogl%cl—ls N--NO~--R OIlb Oor f) reactii{frglt4000s3

conpound of formula OCH3 N ~ --NH2 O CO (20) 10

with a conpound of formula CIC(é)lR/ base (11) or

with a conmpound of formblcﬁ HOC(O R / HATU / base (12)

15 to a conpound of for a WD 2004/ 063177

PCT/ EP2004/ 000053 -42 NH ~-N
N
S e’
& 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
Do
o )R
o
Ib
0

f) reacting a compound of formula

OCH, '
) _
S—NH, |
0

S

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



th

@6%@06?% 5 if desired, converting the conmpound

O~RO (o) IC or g) nodifying one or nore
substituents R or Rwithin the definitions given

S
obtai ned i nto pharmaceutical ly acceptabl e aci BCT/EP2004/000053
addition salts. 9. A conpound according to any one of
claims 1- 7, whenever prepared t42a process as

clained in claim8 or by an equival ent nethod. 10. A
conpound of fornula I accyr ing to any one of clains

1- 7 for the 10 treatnptofn dijseases related to the
adenosi ne receptor. 11. d%ﬂﬁent cont ai ni ng one or
nore conpounds as cl ai ned mQany)oﬂih of clainms 1- 7

and pharmaceutical ly accgpt abl e @xcipients. 12. A

medi canent accor di ng to[cl im21l1l for ther\ treatment of

di seases related to the enosi ne recep% or. 15 13.

The use of a conpound in any one of clainms 1- 7 for

t he manufacture of correspondi ng nmedi canents for the
tregat nent of di seases related to the adenosine

receptor.

_g) modifying one or more substituents R! or R within the definitions given above,

and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

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

- process as claimed in claim § or by an equivalent method.

10

—
wn

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.



