WD 03/ 048163 PCT/ US02/37915 5 10 [1, 2,41- TRI AZOLE BI CYCLI C ADENCSI NE Al a
RECEPTOR ANTAGONI STS BACKGROUND The present invention relates to

substi t utwd 3heRedl] -tri azol e bicyclic adenosine 15 A 2a reaaeB7915
antagoni sts, the use of said conpounds in the treatnment of central nervous
system di seases, in particular Parkinson's disease, and to pharmaceuti cal
conposi tions conprising said conpounds. Adenosine is known to be an
endogenous nodul ator of a nunber of physiological functions. At the

cardi ovascul ar system | evel, adenosine is a strong 20 vasodilator and a
cardi ac depressor. On the central nervous system adenosine induces
sedative, anxiolytic and antiepileptic effects. On the respiratory system
adenosi ne i nduces bronchoconstriction. At the kidney level, it exerts a

bi phasi ¢ action, inducing vasoconstriction at |ow concentrations and
vasodi | ation at hi gh doses. Adenosine acts as a |lipolysis inhibitor on fat
cells and as an antiaggregant on 25 platelets. Adenosine action is nediated
by the interaction with different nenbrane specific receptors which bel ong
to the famly of receptors coupled with G proteins. Biochem cal and

phar macol ogi cal studies, together with advances in nolecular biology, have
allowed the identification of at |east four subtypes of adenosine 30
receptors: A, , A2a, A 2b and A3. Al and A3 are high-affinity, inhibiting
the ! ctivity of the enzyme adenylate cyclase, and Ala and Alb are

| ow-af finit Q@ﬂlﬁ#p@zmnﬂ BIEYG9E ADENGSINE AS RECEPTUR BNTAGIMISTS f
adenosine abl'e to Interact as antagonists WthH the A, A a, A2b and A3
receptors have al so been identified. WO 03/048163 PCT/ US02/ 37915 -2

Sel ecti V%&@@f for the A(err) receptor are of pharmacol ogi cal
i nt erest their reduced |level of side affects. In the central
nervous syst emheAdrasedhédftinsietatéato bavatitateti[dendleriaasle bicyaie tideasdsined
stinulate cognitive functions. Mreover, data has shown that A(err

r ecét or §,Aieeepias aataganistai e urerfisajd FampREnds inihestreatmant of CWM&%) to be
moror - e sfil feasss, TR TR: PR CUREA8 AN RarrEBuliERY OV e

di sease, cofiposhioneMiprisimpsaid odnfwinelr ' s di sease, and psychoses of
organi c origin. Sonme xanthine-rel ated conpounds have bheen found to be A
receptor 10 s&depEsiNe inknaysiprdesan aRdogeinus meddister e RUAPST 8k conpounds

have bee'ﬂ)h&/&gib%iéaq functions. At the cardiovascular system level, adenosine is a strong

20  vasodilator and a cardiac depressor. On the central nervous system, adenosine
induces sedative, anxiolytic and antiepileptic effects. On the respiratory system,
adenosine induces bronchoconstriction. At the kidney level, it exerts a biphasic
action, inducing vasoconstriction at low concentrations and vasodilation at high
doses. Adenosine acts as a lipolysis inhibitor on fat cells and as an antiaggregant on

25  platelets.

Adenosine action is mediated by the interaction with different membrane
specific receptors which belong to the family of receptors coupled with G proteins.
Biochemical and pharmacological studies, together with advances in molecular
biology, have allowed the identification of at least four subtypes of adenosine

30 receptors: A, A,, A, andA,. A, and A, are high-affinity, inhibiting the activity of the
enzyme adenylate cyclase, and A,, and A,, are low-affinity, stimulating the activity of
the same enzyme. Analogs of adenosine able to interact as antagonists with the A,

A,.. A, and A, receptors have also been identified.

2a?



have high AZa affinity with varying degrees of AZa vs. A, selectivity.
Certain imdazol o- and pyrazol o-substituted triazol o-pyrim di ne adenosi ne

Al a recepworozamiagioni sts have been di scl osed previously, pcarvsexammws e in WO
95/ 01356; WD 97/05138; and WO 98/52568,, Certain pyrazol o-substituted
triazol o-pyrim di ne adenosi ne AZa recepfor 15 antagonists are disclosed in
US 09/ 207,143, filed May 24, 2001. Certain imdazol o- substituted

triazol o-pyrim di ne adenosi ne A2a receptor antagonists are_ disclosed in US
Provi si onal A§plec@m aptaguisgs fostbe Af raceptanaresé phasgnagelogicaljstesesss, 460

di scl ose a 6453 and WO
007 43078087t L Relrap @i By BLETBE BBy Th WS BEAP AR R0 s B P e A et or
ant agoni ahiigoaisls ¥éh Bald §988eprEsdhtpropeaiescid stimulate eaghitivepfurictionss as
adenosi ne a rece tor ant agom sts. SUMVARY OF THE | NVENTI ON The present

i nvent i oMarepyeredatadhas shawa that zem@@&fﬁéaeeyeq%"shmcqwmf hasal |

| NH2 BuR2 ti

acces’t abbl-g qtknt eée( F'\iﬁer[r;ﬁerl% nrl'\lthfz éo'ﬂ(? I%f mocﬁfeﬂ?erﬁ( eré@%%aﬁa’ %IStasr e
ihnflepegz\lleahgmp&ﬂ,baﬂbm nrhpammbhtadgemonpeummlgeheragwefdugeas(e@lswﬁ)as al kyl ,

alo an CF(e ; S

R(err) - hé’@é‘ﬂ@%@%leyﬁseawlﬁ)d%m?ﬂ%@smA@U@%ﬁ%ﬁésééﬂmgﬁ@f -3 R7
R 7a CbaqinR? R7a p and q are independently 2-3; Qand Q are
|ndependerﬁqy sefected fromthe group consistingof I I I I I -N -C -C
-G and -C H Shme xanthineH2jated compmumds desrettiesin faund dade AyreceptoQ and Q s

R0 ( BelEfE hilabonis. i Aantiing ind norkEhthind cfpbunds Ravd beed f8iid &
have high A, affinity with varying degrees of A,, vs. A, selectivity. Certain imidazolo-
and pyrazolo-substituted triazolo-pyrimidine adenosine A,, receptor antagonists have
been disclosed previously, for example in WO 95/01356; WO 97/05138; and WO
98/52568. Certain pyrazolo-substituted triazolo-pyrimidine adenosine A,, receptor

15  antagonists are disclosed in US 09/207,143, filed May 24, 2001. Certain imidazolo-
substituted triazolo-pyrimidine adenosine A,, receptor antagonists are disclosed in US
Provisional Application 60/329,567, filed October 15, 2001. US 5,565,460 discloses
certain triazolo-triazines as antidepressants; EP 0976753 and WO 99/43678 disclose
certain triazolo-pyrimidines as adenosine A,, receptor antagonists; and WO 01/17999

20  discloses certain triazolo pyridines as adenosine A,, receptor antagonists.

SUMMARY OF THE INVENTION

The present invention relates to a compound represented by the structural

formula |
NH,
Dami
2 NN
R*—Y—(CH2)y—X i
25 R I
or a pharmaceutically acceptable salt thereof, wherein:
Ais C(R") or N;
R' and R'® are independently selected from the group consisting of H, (C1-Ce)-
alkyl, halo, CN and —CFj;
30 Y is —O-, -S-, -SO-, -SO,-, R’-heteroaryldiyl, R*-arylene or



R2 is R(err)aryl, R(err)heteroaryl, R(err)aryl (C(err)-C(err))alkyl or
R(err)heteroaryl (Cl-C6)al kyl; or R2-Yis VWN U | N 10U V, and W
are i ndepwodafidiy3 sel ected fromthe group consisting of NramdSOLZROesr),
provided that at |east one of U V and_\g/_is CRL; nis 1, 2 or 3; and (a) A
is (R and Xis -C(R3)(R3a)-, -C(O-, -0-, -S-, -SO, -S@-, R4-arylene,
R4- heteroaryldiyl, or -N(R9)-; or Ais C(R), Yis a bond, and X is 15
-C(R3)(R3a)-, -C(O-, -0-, -5-, -SO, -SX2-, R4-arylene, -N(R9)- or
R4-heteroaryl diyl, provided that wheR R'?s -N(R(err))- or
R4-heteroaryldiyl, R2 is not phenyl oycphenyl- (Clerr)-C(err))alkyl; or (b)
Ais N Xis -N(R9)-, Yis Rs-aryle e’and\az_i_s R7 R7a (OQP R1O-N~ QL-
\(Og R7 Rya 20 or nis 2 or 3; an \ngi)/Als N and X is

-C(R(err))(R(err))-, -c(O-, -0-, -S—,7 (SQ, -SQ(err)-, -N(R(err))-,
R4-aryl ene or R4-heteroaryldiyl; or MAiSN, Yis a bond and X is - O -,

-N(R(err))-, = - eroaryldiyl; or Ais N, Yis -NRoa)-,

- (O N(R9a) - 8?‘4\5%5 &%‘%%55%@%%2/ 37915 -4

-O (CH(err)) ( € and R Breindependantly Belested\Nféthethe )greyup condisfimg bf X i s
-N(R9)-, and Y and R2 together are R7 R7a R10-N1-1 (Op ) 1- i \)q R?
R7a or nis 0; and b (d) A is IN, Y_ls a bond, X is -N(R(err))-, and R(err)
is RLO-N RI0-N or ™~ or§{(e) ATs N X iand-N(F€=arr))- and Y and R2
together are H CN ' OH COCH3

5 provided that at least one of Q and Q' is —l!l—;
R is R¥aryl, R*heteroaryl, R®-(C»-Cs)alkenyl or R®-(C2-Ce)alkynyl;
R? is R¥aryl, R heteroaryl, R¥aryl(C:-Ce)alkyl or R>heteroaryl(C+-Cg)alkyl;
or R%-Y is

Ly
U§N :
10 U, V, and W are independently selected from the group consisting of N and
CR', provided that at least one of U, V and W is CR";
nis1,2or3;and
(a) Ais C(R") and X is -C(R%(R%*)-, -C(O)-, -O-, -S-, -SO-, -SO,-,
R*-arylene, R*heteroaryldiyl, or -N(R%-; or Ais C(R"), Y is a bond, and X is
15  —C(R*(R%)-, -C(O)-, -O-, -S-, -SO-, -SO,-, R*-arylene, -N(R®)- or R*-heteroaryldiyl,
provided that when X is -N(R®)- or R*-heteroaryldiyl, R? is not phenyl or phenyl-
(C1-Cp)alkyl; or
(b) Ais N, X is -N(R%-, Y is R>-arylene and R% is

20 ornis 2 or3; and
(c) Ais N and X is -C(R%(R*)-, -C(O)-, -O-, -S-, -SO-, -SO,-, -N(R%-,
R*-arylene or R*-heteroaryldiyl; or Ais N, Y is a bond and X is -C(O)-, -N(R%)-,
R*-arylene or R*-heteroaryldiyl; or A is N, Y is -=N(R*)-, -C(O)N(R%)- or



R7 R7a (OP R10-Q jQl-Z- %9qg R7 R7a wherein Zis -C(O-CH(err)-1
-C(O-CHC -C alkyl)-, -CHZ CH(C,-C6 alkyl)-, 10 or -CH(C1-C6

al kyl ) - CHRo;03B81ad R3a are i ndependently sel ected from t RETJrSoup7915
consisting of H -OH  Cl1-C6 al kyl, hydr‘f)xy(C(err) C(err))al kyl,

(C1- C6) al koxy(C1-C6) al kyl , am no(Cl-&6) al kyl

(C1-C6) al kyl am no( Cl- C6) al kyl and di (CL- C6) al kyl am no(Cl Cr)alkyl; R4 is
1-3 substituents selggct ed fromthe group consi st rg%] (Cl ,CB) al kyl, 15
-0H, (C1-SBf@HReN(R )crandX a3 /4R )-cloras ysaNk 8 -N(R nanddfan FhdogeiterRs i s
1-3 subs%:(éuents i ndependently selected fromthe group consisting of H,
(C1-Co) al -OH, (Cl-06)al koxy, (C1l-0C6)al koxy(C1-Co)al kyl,

(C1-Ce) al koxy(Cl C6) - al koxy, hal g’ gGF3, -CN, -NH2, (Ci- CG) al kyl am no,

di (Cl- C6) al kyl am no, am no(Cl-C6) - @(l)kyl (C1-Cs) al kyI am no( Cl- C6) al kyl,

di (C1- C6) al kyl am no( Cl1- C6) al b_,_ al | kanoyl 20 ami no,
(C1- C6) al kanesul f onyl am no, {7? k¥t hi o, (Cl-C6)alkylthio(Cl-C6)alkyl,
R6- (C2- C6) al kenyl , R(err) - (C(err) ‘%‘fr))al kynyl ,

hydr oxy(C(err) - C(err))al kyl , (C(erFi) err))al koxy C(O-amno, or
het er ocycl oal c%fl (Cé gﬁéal kyI is 1 to 3 substituents independently
sel ected from consi stl ng of H -0OH (Cl-C6)al koxy and hal o; WO

03/ 048163 PCT/ USQB/ RTINS Y is tR?nca,.r)dsRN(R?)e amgi®égndent |y sel ected fromthe
group consisting of H (Cl- C(err))al kyl ,
| and R8-heteroaryl, or an R7

(C1-Co) al koxy(C(err)-C( al kyl I
and an R7 substitﬁﬁi—@e—sam r'B'form =0; R8is 1to 3
substituents i ndependent sel ectoed fromH Cl-C6)al kyl, -OH, 5

(Cl1- C6) al koxy, (Cl-Cs)al koxy(Cl C6) al koxy, hal9r - CF3, and - CN; R9 and RO8

are d dent | [ t f H, Cl1- C6) al kyl ,
nydr oy Co- 06 al 1A 1 B R AT SR 200 AP R0GeRet B B ey B eyt

(C1- C6) al kyl ami no(CZ C6) al kyI d| (ﬂlﬁ@%) al kyl am no( C2- C6) al kyl ,

hal o- (C3- C6) al kenyl , CF3- (Cl- C6) a“{yl, (C3-C6) al kenyl , (C3- CG) cycl oal kyl
and (C3-C6)cycl oal kyI (C1- C6)F@b }, I&Qan RlOis H -C(O-0(C1-0Cp)alkyl,
Rs-aryl, -C(O-(Cl-Co)al kyl, - )\(:ISQS{ary ) or R5-aryl-(Cl-Cs6)al kyl .

Anot her aspect of the invention is /a\ har maceutical conposition conprising
a 15 therapeutically effective aburfi”of at l,east one conmpound of formula

lina wherein Z is =C(0)-CH,-, -C(0)-CH(C -C, alkyl)-, -CH,-CH(C,-C, alkyl)-,
10 or -CH(C,-C, alkyl)-CH,-;
R®and R* are independently selected from the group consisting of H, -OH,
C4-Cs alkyl, hydroxy(C4-Ceg)alkyl, (C1-Cs)alkoxy(C1-Cg)alkyl, amino(C1-Ce)alkyl,
(C4-Ce)alkylamino(C4-Cg)alkyl and di(C1-Cg)alkylamino(C1-Crlalkyl;
R* is 1-3 substituents selected from the group consisting of H, (C1-Ce)alkyl,
15 -OH, (Cq-Cs)alkoxy, (C1-Cs)alkoxy(C1-Cg)alkoxy, halo, -CF3, and ~CN;
R’ is 1-3 substituents independently selected from the group consisting of H,
(C1-Ce)alkyl, -OH, (C4-Cg)alkoxy, (C1-Cs)alkoxy(C1-Ce)alkyl, (C1-Cg)alkoxy(C+-Cs)-
alkoxy, halo, -CF3, -CN, -NH,, (C1-Cg)alkylamino, di(C4-Cs)alkylamino, amino(C4-Ce)-
alkyl, (C4-Cg)alkylamino(C+-Ce)alkyl, di(C+-Cg)alkylamino(C+-Ce)alkyl, (C1-Ce)alkanoyl-
20  amino, (C4-Cg)alkanesulfonylamino, (C1-Cg)alkylthio, (C4-Cg)alkylthio(C4-Ce)alkyl,
R®-(C2-Ce)alkenyl, R®-(C»-Ce)alkynyl, hydroxy(C;-Cs)alkyl, (C1-Ce)alkoxy-C(O)-amino,
or heterocycloalkyl(C4-Cg)alkyl;

R®is 1 to 3 substituents independently selected from the group consisting of H,
-OH, (C1-Cg)alkoxy and halo;



pharmaceutically acceptable carrier. Yet another aspect of the invention is
a nethod of treating central nervous system di seases such as depression,
cogniti vewodirseases and neurodegenerative diseases such acRarde?/smoh’ s

di sease, senile denmentia or psychoses o% organic 20 origin, or stroke,
conprising adnministering at |east one conpound of formula | to a mamual in
need of such treatnent. In partlcular the invention is drawn to the

met hod of treati ng Par ki nson' s di sease conpri sing adm ni ster :{{}?ﬁ | east
one conpoundRoBNd & natesindependentlysRiected fiase the groupsPnsiEing (Cari|

25 wi t Gola GantamaR G R B bR e koY) BT AREAREE o *Tore

agents ygiedtithentron the darmecaritn &fn famki@son' s di sease, for. exanple
dopani ne; a dopam nergic agonist; an_ inhibitor of noamcn)ea"%;i %ﬁe type
6

B (MAO B): a BORAl teidcabstituenissiadependgntly, sqlegtesl-fras Hy (Ci-

cat echol thyl tr d

phar &&@gl n{O @2%’@?’8@%&%%?“%8&1ﬁé’easqFSoﬁbagﬁmpghgg 04‘838 formula |
and Onﬁ or nDRéaﬁngm arédmawpettn)?:edms/ seledtet frmntrhmgtcrugﬁd:mmmd tingfof by ki nﬁon S
;3manf’s?Eéﬁ&ix‘éﬁ&yi?mq%@xﬁé;&%mﬁo&% ko arorbi. nestr RS ompounds
of formu |

adni i ot & 5G R RRS IR YT HCPRK 1%@’“?&?9@a*kﬁ9§}%“c?§’3’sﬂ'§%%ym ally
i n separ &fg-( kaio(%Csmi@mf (ﬁGe-CséﬂYQDaH{yéﬁﬁdd%@@@)ﬂ@lqa"@ﬂm@rp@ﬁlﬁy

sepqr at e cant ainers in a single package pharnaceutical conpositions for use
QoanH tion to treat Parkinson's disease wherein one container

conpri ses a pﬂ%lrsm,c@(tj)aai(cmmwuRﬁarwp*ﬁiﬁ)e(m@eéaikyif fCEQ)HR-amdont of a
conpound _@ for&.;l i L i n a pharmaceutically acceptable carrier, and

wher ei n, Fir?r!é'e(&ar 8'KYtont ai ners, one or nore pharnaceutical conpositions
each conprise an effective anmount of an agent useful in the treatnent of
Par ki nson' s di sease in a har maceuti cally acceptable carrier. 10 DETAI LED
DESCRI PTI ON Rénetherragpest e dnvm'émfIsmhmmqeua%\ﬁ@mm%t!%w@apeﬁﬁscﬁmds

of f eth R(err) is
pref1 rablkrﬂprﬁ%V &ﬁ&%:g?n S.t’é‘hétslegsb& g?ﬁ{ggbggﬁg%ndgéﬂsn hat wherein
Xis -0 haﬁnacemN(cBﬂ)ac@éptB&leaéafhéﬂe Wi th conpounds wherein X |s -N(R9) -
bei ng rmre preferred. RO is preferably C1-C6 15 alkyl, with neth and

et hyl bei ng mY&t apptiesaspact ¢ribe dpvasionds ﬁﬁf‘?i'&‘i’s"fftfﬁat'?géeé‘t@' BS G’Uér
pi perazi g%te(ﬂ dReas8s HAQYBs YeptdiidP 'cBYhitive Asd2&Rs(dnd neurodegenerative

diseases such as Parkinson’s disease, senile dementia or psychoses of organic
20  origin, or stroke, comprising administering at least one compound of formula | to a
mammal in need of such treatment. In particular, the invention is drawn to the
method of treating Parkinson’s disease comprising administering at least one
compound of formula | to a mammal in need of such treatment.
Still another aspect of the invention is a method of treating Parkinson’s disease
25  with a combination of at least one compound of formula | and one or more agents
useful in the treatment of Parkinson’s disease, for.example dopamine; a
dopaminergic agonist; an inhibitor of monoamine oxidase, type B (MAO-B); a DOPA
decarboxylase inhibitor (DCI); or a catechol-O-methyltransferase (COMT) inhibitor.
Also claimed is a pharmaceutical composition comprising at least one compound of
30 formula | and one or more agents known to be useful in the treatment of Parkinson’s
in a pharmaceutically acceptable carrier. In the method comprising the administration
of the combination of the invention, one or more compounds of formula | and one or

more other anti-Parkinson’s agents can be administered simultaneously or



] QQL (g R7 R7a wherein Qand QL are each nitrogen, p and g are each
2, and each R7 and each Rfa is H). R2 is preferably R5-aryl, nore

pr ef er abl woRswpiienyl . Wien Y and/ or R2 is R7 Rfa R7 R7a (PCﬂUS@ﬂ)‘ElS R10- Q
JQL- RI-N~ QL )g (C)q 20 R7 R7a or R7a Qis preferably N, QL is
preferably N, p and q are each preferabF3 each R7 and R7a is preferably
hydrogen, and R is preferably -C(O) - O(Cl CG)aI kyl, -C(O-(C1-C6)al kyl or
-C(O-(Ro-aryl). R5 is preferably 1 or > substituents selected from the

group cosedugritiafly o7 separapsdesag mSkeref@@ sy glaBRY (T2 KESPMPTIENG N hal o

d -CF3, f d hi
V0 03/ oas A SiaRerS pud hdl pebRadar AR s ione B B P o
R(err) apsmbBitatisho Ricat Paalihgon's aiteRes tedrbin mé eshtathericomprisesa
(C -C6)alkyl. ROa is preferably H or (C, -C6)alkyl R6 |s@£referaght
or

hydr ogenpha@namwcabwnnosmre COBPRIS IO eﬁ?@!\/@oﬁr@oga& frREFAPYRG P

bran hed C 0 I odo.

A oyl e i pAThACeicB? oEFa ARl pARfEr, o MR IERARE °T t one
doubl e bedstaingrs] drig biymodé (shashaceaical @ompoatlgm each bompeise dnhaftbativear bon
chain having at | east one trlgle bond. 10 Ar S a single aromatic

nmea
car bocyl agounhgf an agept ¥seful B thadwatmaphelar Q,S i%‘g'se%$et§‘ o 10 carbon
at ons, h yl . Heteroaryl neans a single ring
het er oar §h% %é@.lt%a@/ g?y%otgéleg?ag{i%ﬁs conprised of 2 to 5 carbon atons and
1 to 3 heteroatons independently selected fromthe group consisting of N,
0 and S, or_a bi cgcl I C hetsroaromatic group of 5 to 10 15 atons conpri sed
of 10to ' ' to 3 heteroatons i ndependently selected from
the group Conﬁe?érh thcoh']ponag%f%rnﬂﬂé’YbQSG'etd}éferffétﬁcémﬂg%d@omquIdm' ude

adj acent oxygen an or sul'fur atons anpl es of single-ring heteroaryl
groups aaee thosedyhereoxAioNy| R is peterablylurylosRdisprsfgiably hydiagen. Apethary| |
thienyl, group of preferred compounds is that wherein X is —~O-, -S-, -N(R®)- or R*-arylene,
with compounds wherein X is -N(R®%- being more preferred. R? is preferably C-Cs
15  alkyl, with methyl and ethyl being most preferred.

Preferred definitions for Y are a bond or piperazinyl (i.e., a group of the formula

R’ R™ wherein Q and Q' are each nitrogen, p and q are each 2, and each
R’ and each R"is H). R?is preferably R-aryl, more preferably R>-phenyl.
When Y and/or R?is

R7 R7a R? R?a
(\C,) (\C/)
P p
~
R0 Q< >Q1__ AN /01_
( /C\)q ( /C )q
20 R’ R or R’ R ,

Q is preferably N, Q' is preferably N, p-and q are each preferably 2, each R"and R™
is preferably hydrogen, and R" is preferably -C(0)-O-(C4-Ce)alkyl, -C(O)-(C1-Ce)alkyi
or -C(O)-(R>-aryl).
R’ is preferably 1 or 2 substituents selected from the group consisting of H,
25  (C4-Ce)alkoxy, (C4-Ce)alkoxy(C+-Ce)-alkoxy, halo and -CF3. More preferred are H,
methoxy, methoxyethoxy, fluoro and chloro.



i m dazol yl, pyrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazinyl,
pyrimdyl, 20 pyridazinyl and triazolyl. Exanples of bicyclic heteroaryl
groups arworaptibyridyl (e.g., 1,5 or 1,7), im dazopyri dyCI/US02/37915
pyridopyrimdinyl and 7-azai ndolyl. Al sz_i ncluded in the definition of
heteroaryl are benzofused heteroaryl groups conprising a heteroaryl ring
as defined above fused at adjacent carbon atons to a phenyl ring. Exanples
of benzofused heteroaryl groups are indol qU| | yl, isoquinolyl,

pht hal azi nyl , R2& M@f&fabb’l Idnlyalo(qr GJ-Ceiaik)dnﬁpmﬂﬁsﬁy are weferablydazol yI

Cont o g5 598 SHETEBIAGAOH, BB AR IS

ring nit Fﬁg@pf:‘efé,guyawdrbséﬁroaryl groups are al so i ncI uded. R4- and
R5- substituted heteroary

refers to such roups re bstltu able ring
carbon atons Agwsed haigisy the tanm alkyldaelvdRgSalyste g@'gﬁgtoé ﬁt l)Ff’Bans a
heteroarxbali,]hng bonded to two different groups. For exarrpl e |n the
cont gxt o] is invention, when Y is R5-heteroaryldiyl, one ring nenber is
attached to t Hal@meaps-fiucrd, )dhﬂoroabnbrmotimio ring menber is attached to WO
03/ 048163 PCT/ US02/ 37915 - bl e subst.ituents .are . attached
to one or mor Blkenyt H@af‘ér‘?a‘?tm'ﬂ'@t 9’%{ '&%F?B)sa@"a %' &ﬁiﬂng atfeastone

d | I
PIV[,{J '[‘ﬁgitbﬁblgrﬂd;gj ﬁlnﬁféﬂy“alkw hesiaih sftlght REYARMTASLGB6N sha ar y

otw ™ 5 different ‘groups, e.g.,
phenyl enaaviﬁgtairlen};tmlneahpyelbamhns a 3 to 6-nenbered saturated ring

corrprlsed of to car on atons,.and 1 r 2 h t he
grod® consi st "B‘Fa'ﬁ a gingle argmatic 8%’."8 G 1Y 8% &&?@’ecﬁg?u a%o%gbg%/eéhﬁgm

adj acent off@tsa%a%@ﬁétorﬁynbﬁakaﬂn@teepmwbaalabmhyrl ngs are piperidinyl,

pi perazi nyl, norpholinyl, azetid %rro 1 dinyl, 10 tetrahydrothi enyI

t et rahydr of ur Hejeroandmmeansa §|539|%1H99 hateroararaatis @iospi ofyd to BINSy and/ or R2

bt | ¢ w62 R eaby A8 Anehfid Shiyqibeliis RocPlnfinisioRh ond ©7

def i ni ti epnaiRVGrouprcdneistingof N CDT'Qhﬁ s o tmwclnfhétbmaminanc grent of Bite10t her
t han 15 hydrogen. rtain conpounds of the invention %mfg st |n di fferent

st erldoi s@i@ms @Oﬂwiﬁﬁd ofd.1g.9 C@ﬁ&ﬁtﬁt@'ﬂ?éra@d ttadihetesn RRRdently
oL o0, SoBeiipq A P8 ApFIREEPNECESR 8 hroisd e Rolagesmoth
include adjacent oxygen and/or sulfur atoms. Examplies of single-ring heteroaryl
groups are pyridyl, oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, thienyl,
| imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazinyl, pyrimidyl,

20  pyridazinyl and triazolyl. Examples of bicyclic heteroaryl groups are naphthyridy!
(e.g., 1',5 or 1,7), imidazopyridyl, pyridopyrimidinyl and 7-azaindolyl. Aiso included in
the definition of heteroaryl are benzofused heteroaryl groups comprising a heteroaryl
ring as defined above fused at adjacent carbon atoms to a phenyl ring. Examples of
benzofused heteroaryl groups are indolyl, quinolyl, isoquinolyl, phthalazinyl,

25  benzothienyl (i.e., thionaphthenyl), benzimidazolyl, benzofuranyl, benzoxazolyl and
benzofurazanyl. All positional isomers are contemplated, e.g., 2-pyridyl, 3-pyridyl and
4-pyridyl. N-oxides of the ring nitrogens for all heteroaryl groups are also included.
R‘- and R’-substituted heteroaryl refers to such groups wherein substitutable ring
carbon atonis have a substituent as defined above.

30 Heteroaryldiyl means a heteroaryl ring bonded to two different groups. For
example, in the context of this invention, when Y is R*-heteroaryldiyl, one ring
member is attached to the group —(CH,),-, and another ring member is attached to



Certain conmpounds will be acidic in nature, e.g. those conmpounds which 20
possess a phenolic hydroxyl group. These conpounds may form

phar macewvD®aloksie3 accept abl e salts. Exanples of such sal t #Cassor/smhside

sodi um potassium calcium alum num gol d and silver salts. Certain basic
conmpounds al so form pharmaceutically acCeptable salts, e.g., acid addition
salts. For exanple, pyrido-nitrogen atons may formsalts wth strong 25

acid, while corrpounds havi ng basic functionality such as am ng rouBS al so
form savadabletr; mbafbrsuastltaentsar@@ta@@edftoﬁjniet%nefea%ft&@ regyaingag {in

formatlon drochlorl 0 acetic, citric, oxalic,
mal oni c, &qqnéyll}scan ﬁé?ﬁn@ (ﬁﬁécﬁyl rﬁ{cbc?%tﬂ%wnascor bic, maleic,

met hanesul f oni ¢ andpget her m neral and carboxylic WO 03/048163

PCT/ US02/ 37915 "§// ds well known to those skilled in the art. The salts
are prepared b tacting the free base formw th a sufficient amount of
the desired acid to produce a salt in the conventional nmanner. The free
base forns nagimiaryeeeylenateshrizya divaderitagyltring, dhattis, an atyl dng ionded &0 twout e
aqueous base sol ution such as dilute aqueous NaOH, 5 potassium carbonate,
anmo® a SHEreBl9eHPS: @ O RRAYENeThe free base forms differ fromtheir
respective sal i 184 PiRardonfsrisedWwsi 2 @S5
solubility i nl—%&%@ﬁ:@g?ﬂgﬁﬁf{g%glﬁ@ ﬁ?ﬁ%@gegﬁéaggésa 93 gﬁ ot herw se
equi val erartdan atohes and ésperhétesdtoms sedented 6pntthe>gr0plorqm§t§§n@10f!\h§ and

| i d b |1
wcoept abit: preyosd e o hethraatams cid sob pdReht et o v aPR Do ana
base sal iétbe &%ﬁﬁqu'ﬁ{g%cbreeﬂb'éﬂcﬁhﬁnblpbﬁazﬁrm ﬁ'lbﬁﬂ'ldlmwléz@f dihyAe pyrrolidinyl,

correspondi ng corrpoun S pur poses of i nvention. Conpounds of

forr@ a Itemlwqmotbpﬁiwédetﬁghgt’ﬁ&rraﬂwniﬁt'lﬁ@dgfqmmw iaAdithiomarpholinyl.ef er abl Y,

t he conpounds pared by the nethods shown in the 15

fol |l owi ng reaé@f‘%ﬂ%&@ﬁeg 8{)@pﬁ%§ Schemes and exanples that follow the
foll ow ng abbrevi gfigs are used g’ R}’P is phenyl, Me is nmethyl, Et is ethyl,
TFA is trifl uoroaq?ic aci d, BSQ(% N, Obls(trl rrethyIsHyI)acetam de, DWF
i s dinethyl for mapk 3 QAC is ?ﬁ\q:etate THE i s tetrahydrofuran, and
DBU is 1, 8-di azQOT(CCy) 5 4. 0] o E) ne. Conpounds of fornula Ila where A
is C(R) can be prepa\l“ed by net hod \“20 described in application WO
01/11799. In addi & oR’ conmpgrinds Athé’®i n Y, is not a bond can be pr epar ed

by methods illustrated in Schene 1. Schene 1: % H%
each R’ and R™ substituent is independently selected from egroups lnclude in the

definition above; preferably no more than two of the substituents are other than
15  hydrogen.
~ Certain compounds of the invention may exist in different sterecisomeric forms
(e.g., enantiomers, diastereoisomers and atropisomers). The invention contemplates
all such sterecisomers both in pure form and in mixture, including racemic mixtures.
Certain compounds will be acidic in nature, e.g. those compounds which
20 possess a phenolic hydroxyl group. These compounds may form pharmaceutically
acceptable salts. Examples of such salts may include sodium, potassium, calcium,
aluminum, gold and silver salts.
Certain basic compounds also form pharmaceutically acceptable salts, e.g.,
acid addition salts. For ekample, pyrido-nitrogen atoms may form salts with strong
25  acid, while compounds having basic functionality such as amino groups also form
salts with weaker acids. Examples of suitable acids for salt formation are
hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,

fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic



HO(CA N NBr 3 2 NH2 1. SCCI2 N/YCH2)XH 2. RR-Y-HN, )-R5 4
R2-Y-{CH2)n-X "N lla Wiere X is arylene, an internediate of type 2 may be
activat edwoas@481is® a 25 chloride, which may then be reactreld/usor/Bras

nucl eophile 4 (e.g., Y=piperazinyl) to gprovide Ila. Alternatively, brom de
3 may be reacted with a nucl eophile of ?jpe 5 provide Ila. WO 03/048163
PCT/ US02/ 37915 -10 Conpounds of fornula Il b where Ais N, and Xis -0,

-S-, or -N(R9)-can be grepar.ed by met hods described in Schenes 2 and 3.
Schene 2acigs watiknawHp thpse skilled ipfenamk Jhr seitRareRgRARADIGATREHNANDR | |

~1 ,NH _.Cl ,Rla.C - Y- (GE - ( H 6 8
NN N BSTEE RS fot @f‘{‘éﬂéﬁ&%@%}d”ﬁﬁ%eé%%gr%@%p@tc%%hmﬁf h an
am ne, at&@lertional imBhAér. i Thé freelagedonss afaybiss regeaneratieallsy ffeatiepttiei sait wi t h
t he appropriate %dram de yields 8. Dehydrative cyclization wth an agent

such as BSaAasisiabie dilile QQH§°H§§?5@(§O&BK%MB astdifide pgrgovs HaQth a vari ant
o o Ber RS, Eurblt AR 5, SRS Ao i 2o TR it
depr ot ectrb@nthefr r@spenive salt fBams 2omiswhist in-cediad physigal propeirtisy skchias
solubility in polar solvents, but the acid and base salts are otherwise equivalent to
their respective free base forms for purposes of the invention.
All such acid and base salts are intended to be pharmaceutically acceptable
10  salts within the scope of the invention and all acid and base salts are considered
equivalent to the free forms of the corresponding compounds for purposes of the
invention.
Compounds of formula | are prepared by general methods known in the art.
Preferably, the compounds of formula | are prepared by the methods shown in the
15  following reaction schemes. In the Schemes and examples that follow, the following
abbreviations are used : Ph is phenyl, Me is methyl, Et is ethyl, TFA is trifluoroacetic
" acid, BSA is N,O-bis(trimethylsilyl)acetamide, DMF is dimethylformamide, EtOAc is
ethyl acetate, THF is tetrahydrofuran, and DBU is 1,8-diazabicyclo[5.4.0]undec-7-ene.
Compounds of formula lla where A is C(R') can be prepared by methods
20  described in application WO 01/11799. In addition, compounds wherein Y is not a
bond can be prepared by methods illustrated in Scheme 1.

Scheme 1:
NH,
/ 4N
N \>_R
N
Br 3
NH, /
1. SOCl, R2—Y={CHp),~X—H
2 Z>N-N 5
2. R 'Y’H \>‘—R
4 » XN
R2—Y—{(CHg)n—X lla

Where X is arylene, an intermediate of type 2 may be activated, e.g. to a
25  chloride, which may then be reacted with a nucleophile 4 (e.g., Y=piperazinyl) to
‘provide lla. Alternatively, bromide 3 may be reacted with a nucleophile of type 5

provide lla.



Rla which may be acylated wth RCOOH or the corresponding acid chloride,
anhydri de, or m xed anhydride. This produces a new 8, which nay be
convert edwbesisdeziesi red conpound of fornula I1b. 15 I n 8charse2/3791% he
order of the steps is reversed in order,to prepare conpounds of formula
IIb. Schene 3: NH2Z HNH2 2 NNHNNRORJ-1 ,NNC 20 NI NHBSAN
\>RCA "Il N, N RlaCd € 6aHla9R10 10 RR2 Y (CH2)n-X-HIlIlb WO
03/ 048163 PCT/ US02/ 37915 -11 In Scheme 4, conpounds of formula lic
wherein Ais Nomwuxds:ofm(rmaleergr/éiSpNepraca S—Qhe?’reon-*N(\HZ) cap b~ N

COCPguanldln C H R3 R3a Rla R3 R3a
Rla 11 18 91966? Rﬁl&%kﬁﬁéﬁ‘ﬁﬁ%ﬁ%gﬁaﬂwH CH2CH- (D1261- C N~
CHch(csem@m@zc Cl 14 R3 R3a Rla H 13 R3 R3a Rla NH2 BSA NH2 N N N
Na104, Cs04 NWN N\ N-R )*N-R CHZCI—I—(I\GIZ-IZ)n 1- eocu+(CHz)n INHC R3 R3a Al a

2 R3 \e Rla_16
| |
ClIYy cl A _NH

R'a RZ-Y-(CHp)y—X RZ—Y -(CH2)y—X H

6 R1a
NH, 8

NJ\N/N BSA
N>—n
A\H*N
R%=Y-(CHg)s—X Ib
R1a
5 Chloride 6 is treated with an amine, alcohol or thiol in the presence of base to

yield 7. Reaction with the appropriate hydrazide yields 8. Dehydrative cyclization
with an agent such as BSA then yields the desired compound of formula Iib.

In a variant of this scheme, R in the hydrazide RCONHNH, may be a
removable protective group such a t-butoxy or benzyloxy. In such a case,

10  deprotection of 8 leads to 8a,
NH,

NZ TN
| 8a
N /NHZ
Rz'——Y“— (CHz)n""X)\h)\H
R a
which may be acylated with RCOOH or the corresponding acid chloride, anhydride, or
mixed anhydride. This produces a new 8, which may be converted to the desired
compound of formula IIb.
15 In Scheme 3, the order of the steps is reversed in order to prepare compounds
of formula lib.
Scheme 3:
NH,» NH, ’ NH,

Py i
"~ | e N)\N OYR BSA Nék g

N
0 | Y—n

10 RZ_Y—(CH2)n——Xi'|




15 N NN-RR2-YH NaCNBH3 R2-Y-(CH N 2)n- C R3 R3a Ala HC 5 Keto-ester
11 is converted to pyrimdine 12, then to chloride 13. Reaction with a
hydr azi dewproowisies 14, and BSA cycli zation yields 15. TheralrafSoms®idbond i s
cleaved to give al dehyde 16. \Wen Y i lc is linked to the al kyl ene chain
through a nitrogen atom reductive am haiion of 16 yields the desired
conmpounds Ilc. A method of preparing compounds of formula Iid or Ile where
Ais Nand Xis 10 -S-, -SO or -S2- is described in Schene 5. .Schene 5:
H R NH2  NH2 msmsem mompmgsmqrmqﬂgnhlcmhﬁmnmﬁ/N RNG KIS AEER NFU |
R?Ia - NRaRY (CH2)nh SRY (CH)n S H 6 Rla NH2 7a NH2
pﬁﬁ‘N N N-- >--R MCPBA > -R R2- Y- (CH2) n- SOL- 2 R2- Y- (CH2)n- S
N IId ( XsSheeRta He Rta WO 03/048163 PCT/ US02/ 37915 -12 Chloride 6 is
reacted with Na2S and the internediate then alkylated with a Nihl oride or
equi valent to give 7a. Fhis is then converted to Ild as in me 2.
Subsequent oxi dation is |enpl o(¥ed to prepare t he sul f oxi de of suf fone of
formul a | t _m)¢
noi eti es d'-?CH eﬁg "hodiki.edl, as shovvn in Sche?rgzrb‘f“sH &N Bji 30 4a
t - but oxycar bonyl 19" Be rf%ylﬁ)xycar bonyl or the liKke, 12|e gr oup may be
converted to H, e.g. by treatnent respectively with acid sucho@s |TFA or by
hydr ogenol ysis. The resulting 17 gay then be converted to a gif Jrent
or ar oyI acyl ati on may e achi eved

conpound Hf . For R10 = al koxycar

wi th an al kyl chl oroformate or | HEOR | ar aq\yAJ&s' ng agent.

For R _ 10 aral kyl, reductive &wacwth an
F

aryl al dehyde and
Y VS A o (CHZ)M /K,)\ CHzCH-(CHa)n.1—— cl
R3
NH»

3
13 R
NH,
N)\N/ NalOy, 0s04 o )\ —~N

a
l BSA
N N
A\ » N
NG >_R P >_R
CHoCH-(CHa)p-1— C N OCH-(CHp)n.1— C. N
\ 3a NH2 \ 16

3a
R1a

R® R 1a R® R® gnla
15 R )\ N P R
N= N N—n RZ-YH, NaCNBH
\ Sy
R%-Y-(CH2)— N
R3 Raa R'a e
5 Keto-ester 11 is converted to pyrimidine 12, then to chloride 13. Reaction with

a hydrazide provides 14, and BSA cyclization yields 15. The olefinic bond is cleaved
to give aldehyde 16. When Y in llc is linked to the alkylene chain through a nitrogen
atom, reductive amination of 16 yields the desired compounds llc.
A method of preparing compounds of formula lid or lle where A is N and X is
10 =S-, -SO- or —SO3- is described in Scheme 5.

Scheme 5:
NH; NH, H NH,
)\ 1. NasS _N R
A HoN ) R
N IN 2. RZ—Y-(CHz)n‘E‘ N)\IN 2 \IO( N)\IN Y
Rte R2-Y-(CHy),—S R“-Y-(CHg),—S N
6 R1a R1a
NH; 7a NH, 8b
SN A

~ \N>— MCPBA « \N>—R
RZ=Y-(CH2)a—S0;. R2-Y-(CH2),—S " 1d (X=S)
R

R1a He



NaBH( OAc) 3. Schene 6: NH2 NH2 N~-N"'N>-R N.INNN~R to Y- CHto N --- H\~ N
RN ( 2)n-X R deprotect Y (CH2)n-X Rta 17 1I1f (R10 = t-butoxycarbonyl) NH2
acyl at e owo oBled$1bs al kyl ate R10-N' /N~R Y- (CH 2)n-X Rta | PCT/USOIB198F

met hodol ogy can be enpl oyed to pr epare_1%_rrpounds of formula llg: NHR Rto
~ONN. N NNR N Y-(CH2)n-X- "1lto Hg R Preparation 1 F\ / NHM F OH
Step 1 wF\ / Cl Step 2 Prep. 1 20 Step 1: To 2-(4-fluorophenyl)ethanol
(2.80 g, 20.0 mmol ) add SOCI2 (7.14 g, 60 mmol). Add two drops DMF and
heat at 70 C €blorigetd isceactedtwith Na-$apdithe sneruedistioiencikyatedywira37915

-13 bet .h i ce-) , t bt ai
Lhe onl orTece 528G0Rka (TalBIE Tl Yo G sr @Rt AT Semma 2 2P 2! O
Step 1 (Sui®ébdiient oRidalioh )s sirployéd%o preparesthe Sulidkide (tGuifond & formaila lletHeat
in a sealed tube at 65 C for 2 coo| 5 dilute with water

and extract vi@HCameendsit WH%@SBJ;@@I?J@%VL\E/‘%EOH“@'?WSH@P mejgies (ay; 991 20%
R S R e s L A e
to t he faodthevikegthengroep:maywb®coniemiéd/ko Me€.9. by thediment Yespdakively with acid

such as TFA or by hydrogenolysis. The resulting 17 may then be converted to a

different compound IIf. For R = alkoxycarbonyl or aroyl, acylation may be achieved

with an alkyl chloroformate or aroyl chloride or similar acylating agent. For R" =

10  aralkyl, reductive alkylation of 17 may be achieved with an aryl aldehyde and

NaBH(OAc),.
Scheme 6:
NH2 NH»
Ap-N AN
F‘“"N/\_Y_(CH o’ YN ———= AN _ )\,)‘\N
v e R'2 deprotect k/, Y-(CHa)n—X R 47
1If (R'° = t-butoxycarbonyl) :
NH, acylate or
. lkylate
NZN-N a
R10\N/\' )ﬁ/'él\?—ﬂ
K/TY'(CHZ)n‘X 1a
R
af
Similar methodology can be employed to prepare compounds of formula lig:
NH;
R'%N NAN-N

ia

LR
l\/N'Y-(CHz)n‘X*\Fg/LN Iig

15

Preparation 1

<

NHMe

e o Step 1 F—@—\_ Step 2 Prep. 1
OH Cl

20  Step 1: To 2-(4-fluorophenyl)ethanol (2.80 g, 20.0 mmol) add SOCI, (7.14 g, 60
mmol). Add two drops DMF and heat at 70 °C for 3 h. Concentrate, partition



F\ /JOJNHMve F\ / HMe MO\ / NHVMe NH (fromthe anal ogous bromde) F\
[ r-M F\ / C \ /] vVNHMe NH MN Cl ~NHve C / \ 02S~-NHwve C / \ O-NHWe S
S F NHVe Wo@3hikdves F 10 Simlarly, convert the correspondipag/shzate s vi a
the nesylates into the follow ng am nes. O>- ND- NHVe - NHVe (-NH2 tBu-O
tBu-O~ tBu-01\ 0 O Preparation 2 F71d™ F\ / N-N\-OH 15 Conbi ne

1- (2, 4- difluorophenyl)plpera2|ne (0.50 g, 2.5 nmmmol), 2 br onoet hanol (0. 37
g, 3.0 mol), and Et3N (0.30 g, Orrm)l) in THE (5 m). Heat at reflux 4
h, al | ohetwearbexansmang iaerwatesndnydMaSHi) vene corgrntate & ebtaimihe eMeridepc 2

wWith brin nd concentrate to obtain the title alcohol as a
yel | ow oPg n\/%ré.?ﬁ %ﬁ@q%s B@T/ US02/ 37915 -14- Simlarly prepare: Owe Prep.
2-2 Owe @_@i’r TomBind the eBloride’of Sleb 1/(1NN7 g\SGCPderI)\w{thW@/&hlb@@sl\lVN-\ OH
~Ove F Pre 2-5 F Prep. 2-6 [acg NN-CH MeO N, N-\-- \ F\
/' NN~OH i, (20 B, REO Parapl). Hegt ir m are@a tybezatsﬁSF"G for A\ hncMaw toneeal,  oH
Pr epgrat 'dﬁute?imtrfwater, and extract with EtOAc. Extract the EtOAc with 0.5M HCI, basify

with 20% NaOH, and extract with CH,Cl,. Dry (MgSO,) and concentrate to obtain the

title amine as a yellow oil.

Similarly, convert the corresponding alcohols to the following amines:

NHMe NHMe NHMe
OMe
F‘O—O NHMe F — MeO—@—\_/NHMe
./ NH

(from the analogous

bromide)

O e | o~ s e
NH MeN— At
S 0.5 o)
C|—©-—/ \NHMe Cl_O_f \NHMe cn—-@-—/ \NHMe
S S
F—Q—/ \_NHMe MeO-@—/ \_NHMe
F

10 Similarly, convert the corresponding alcohols via the mesylates into the

following amines:

‘)—N NHMe O—NHMe (__>‘NH2

B0 tBu- o—(\ Bu- o—Q

Preparation 2

E
/—\

F N\_/N\_OH
15 Combine 1-(2,4-difluorophenyl)piperazine (0.50 g, 2.5 mmol), 2-bromoethanol
(0.37 g, 3.0 mmol), and Et,N (0.30 g, 3.0 mmol) in THF (5 ml). Heat at reflux 4 h,
allow to cool, and partition between water and CH,Cl,. Wash the CH,CI, with brine,

dry (MgSO0,), and concentrate to obtain the title alcohol as a yellow oil.



F\ / N
5 CH C

h. Conce

(10 m,
allow to

N\-NHMe F F -

ntrate, partition

130 nmmol)

bet ween Et
concentrate to obtain the chloride as
Combi ne the product of Step 1 (0.51 g, 2.0 mmol) with 40% aqueous CH3NH2
in a seal ed tube at 80 2C for

in EtOH (10 m).
coﬁ@@ﬂﬂfi)’al@@paémd partition between Et OAc and water.

Step 1 ~--~ Step 2 F\ / N'N F\ / N___
Step 1: To the product of Preparation 2 (0.50 g, 2.1 nmol)
CH2Cl 2 (MWomBp4saesl SOCL2 (0.49 g,

4.2 mol).
a

Heat .

and water,
al nost coI orless oil.

in

and
10 Step

dry (MySH4),

2
Dry

(MySO4)
Simlarl
N~NHMe I
3-7 F\

'ep %’?e

l‘N~NHF(

J“(ﬂb Sl “LB?B pgg,“

/ ‘—RﬁN

EdS d yElIUW p}elp24

repgn3-4 0
\M?Té & _F, FN"\_(g_ge
NH? 7z |

E_Prep3

(=}

Prep. 3:
Prep. 34
/NN HN
F Pre 3

NON \ FF\ / Rmpmﬁ/e
/oN—L

%%%2 6Pt e

/NﬂeO-NHO\/CI\I~

o\ / RIG\I— NP 2-T0M

19% (U

OJ

Bp.

r--a M

\ /FNu ~-NH F Pre

3-17 F 1
0 N~N NH
CF3

cool

I MléUIIbCII

(‘p‘r
|:Prep Brep02-F

3 12 Prep

PC

OVE Priep. 3velBrepr2-8\
N 3-20

N

OH

O‘-_\J
Q
/--~n ~ F\

F

DVE

£ h?l CNN

N
(- xOH

Me n NHM@r ep. P&plBQF\ / Nu ~Me F N --~N~

Prep.3-22 NN-\N CH u

10

/_\
F

N_\—OH

Preparation 3
F
<N N
" \NHMe

Step 1

O

___»Step2 Prep. 3

Step 1: To the product of Preparation 2 (0.50 g, 2.1 mmol) in CH,CI, (10 ml) add
SOCI, (0.49 g, 4.2 mmol). Add two drops DMF and stir 4 h. Concentrate, partition

between EtOAc and water, dry (MgSO,), and concentrate to obtain the chloride as an

almost colorless oil.

Step 2: Combine the product of Step 1 (0.51 g, 2.0 mmol) with 40% aqueous CH,NH,

(10 mi, 130 mmol) in EtOH (10 ml). Heat in a sealed tube at 80 °C for 2 h, allow to
cool, concentrate, and partition between EtOAc and water. Dry (MgSO,) and

concentrate to obtain the title amine as a yellow oil.

Similarly prepare:

OMe Prep. 3-2 Cl Prep. 3-3 OMe Prep. 3-4
—@— N @‘N/—\N NHM N/_\N NHM
© _\—NHMe s\ © s\ €

OMe F
,—-\ Prep 3-5 ,_\ Prep 3-6 /—  Prep.3-7
o—@— Sy S A
NH2 — NH OMe
OM
- ,-—-\N Prep. 3-8 i ,—\N Prep. ?\4 -9 ° Prep 3- :40
% | OO
\_nH A
P 1
OMe Prep. 3-11 OMe Prep 3-12 C — rep 3 S
O » N NN ome 0 C N N—\—NH Meo A W v

Pr ep.

Z0o
9

3

Add two dropsTigh2/ams stir 4

2:
h,

/' N



Ove Prep. 3-23 F Prep. 3-24 F Prep. 3-25 d ,n--~(C O\ /Nn u ~NH\\
FM--/ CFBF\ / u~NH\~ F Prep. 326CCJ-NN\|\/EOVEFPI’ep 3-27 F
Prep. 3-2800Bl0Ma63 Nu ~NHe MeO cQLN_, N\N <M Owve Prep. 3- 29 PETRrSep37935 30 F Me
Prep. 3-31 e F\ NNN\NHe F\ / N He F1FI\/EPrep 3-32 cNOMe Prep. 3-33
~Ove Prep. 3-34 F NNMe ~N -\-N Me O\ ? M---/ N'"--NHVe NH CF3

Preparation 4 F M F \ / NH Conmbine 2, 4-difl uorobronmbenzene (4. Qg,
20. 7mmol ) 2-net hyl pi perazin 5 (24 9g 249mml)  NaOtBu (2 79g,

29. ool ), -BfNAP (0.7 3114 bmyioPMe and  mu@( dba) B (O, 2g 0. 41"r ﬂ)ﬁ n
t ol uene (A@‘ﬁ—l_e\ﬁ rB nzh‘) NW_&S ol .' et R N
HO (4x50nl BasH+ y 'Hh\NaJ—| to 18—~and—ext ,t OHQ’CI
Dry(l\/gSO4) ang concenwr’éataeﬂt D gi veFt he proguct as oman oi | . P@peqama i on
5 FMe Ny - 10e V%J _@EW\O SeRp SR 27°'c S B/ 1\
}~ F-/ \F E- AF\N oMe~ A SNE~ ‘\uhr—\og' ) _E;Nem_r ioh 5
WO 03/ 048163 F f“r/ USGZ/ FFHS—T=16—Step—1- bu St uu. uaFl,n | i3|
(10. 0g, |7 )_\andbrap larzom)e Mam ne HEY ?fg BQ/— PR t%l ugne
(100m ) . i N re ux—16h oI n ege N /—CF3
/ f—\—NH OH ’g_dﬂ \’1"’% o
OMe Prep. 3-23 Prep 3 24 F Prep. 3-25
| Y Vo Cl
0—@- F N\ s | F N\_,N—\_Nﬁ
Prep 3-26 OMeF Prep 3 27 F Prep. 3-28
F N O (_ M O—@—N/_\N M
e e
_\—NH Me _M " \—NH
MeO
OMe "~ Prep. 3-29 F Prep. 3-30 F Me Prep. 3-31
O—@-N N OH F N N F N/_(N M
e
—\—NH Me NVAR NN " \nH
F
FMe Prep. 3-32 OMe Prep. 3-33 OMe Prep. 3-34
<y N o@ N N
NIVARNIN 1 \NH We Q " \“NHMe

Preparation 4

F Me
O —~
F N NH
| —
Combine 2, 4-difluorobromobenzene (4.0g, 20.7mmol), 2-methylpiperazine
5 (24.9g, 249mmol), NaO-1Bu (2.79g, 29.0mmol), +-BINAP (0.77g, 1.2mmol), and
Pdz(dba)s (0.24g, 0.41mmol) in toluene (40ml). Heat at reflux 16h, allow to cool, and
extract with 1N HCI (4x50ml). Basify with NaOH to pH 13 and extract with CH,Cl,.
Dry (MgSO,) and concentrate to give the product as a brown oil.

Preparation 5

F Me
F N NH
10 Y/
F F F Me Bro FMe
Step 1 Step 2 Step 3 H
F NHy——» F NH NH2—>F NH NH —> F H
Step 4

Preparation 5



the toluene layer. Dissolve the oily layer in water, basify wth NaOH to pH
11, and extract wwth CH2C 2. Dry (MJS™4), concentrate, and distill at

120- 30 C Wb osm0y8165 Chr omat ograph on silica to obtain the pcadisor/3mss a brown
oil. Step 2: Dissolve the product of Stgg 1 (3.0g, 17mmol) in CH2Cl 2
(25nL). Cool inice and add Et(err)N { 38mml ), followed by

2- bronmopropi onyl bromde (2.1 m, 19mmmol). AI low to warmto RT, stir 16h,
cool inice, and add nore bromde (1.1 g) and Et(err)N (1.0g). Allowto
warmto Slepdt i(Eombine/\aérdiﬂrdmrbamﬂiner(10dhgy??l’@ﬁi@o)) aaalcR- bmmoafd:\ymiaeeHBb

i th DI PER Ba, 7 mBalyin 5ot s Hest aF etk ciaaRieooh g emelt o

80 C 18hthakdiguné rzay@eot}.ss@%cmetd@trsyeﬁﬁdvaér mtfpwmh'a@nr t8igH &, &nd obt ai n
t he product as a brown solid. : product of Step 3

iy
(1.33g, Sxbeshwith QHECTHED()QMﬂs)Oa)nGOG%W@tﬁ ariqtdrsaléat Ade-39 &\Wﬂm OM BH3-

;—ggl t Onk‘ftﬂ@m&ﬂ qr%b 0]rfut ion czlﬁélrs%eﬁg%ﬁﬂrst%ﬁ%%fl' |rn |102 aﬁgdquench

sl owl y wiSitép 2= (PissGlvadks praduet ahBtemal (810goA7mindl) DH2BLQI.4A8mMY). SPodNaice Dr y

ol Tow oidnd SLpRL e S 8o, Ripesa ey xBRrefb iyt hiorGeBERMTS, &5 5
Step 3/ 179ﬁ‘\mo§>*|)dru8w to-waNnNtdﬂnTlsm Mrh, d&oNurﬁt:@paﬁld Rde prore brSirge m 1§)prrb| ne
N- benzyl et hoxynet hacr ol ei

30mol ) ma&@%b ?00@9?3@ |°W1t°ﬁ‘fﬁtﬂ") o aﬁdsfzraﬂ)a HRRLYEN Watem oY 'Qgﬁé?rﬁ and

62y énfré‘teato%ﬁﬁ%rﬁ%rﬁd’é)ﬁ ap. 2C 48h, allow to cool, and part ition
betvveen 2 (err)O an Iﬁ err Extract the Etéerr )Owith 1 N HC

and basi Step!% Breat thet prdunt ofNGted 2 (5.860, 1Immelrwith DIREA (RtY7e: 2$OMe) y
S t t
b, arm e AT SEEFRGR p SYE AR Naegtaibic HEAcaIdhlo oot %‘5+@érl§%‘“e ]
Di ssol ve arigeclrgenglg?géaph oﬁts&lma]io(dbtaiﬂghebrattimﬂats a brdvin $olﬂd3C]-I/ conc. HCl
44mL 9 a S
{hr ough DESavesi Bituct B S BT 005 ol i Thady pisoslin
NaO-153u &k, 7 Ad-sINEy A301AEHE STHETOIHA (3 B5l.51 5mbl) Comiantd when td FeRstin t h

EtOH, filter, and concentrate to | eave the crude product as a
1h, add additional BHs- THF solution (7ml), and stir 2h. Cool in ice and quench
slowly with MeOH. Concentrate and partition with CH,Cl, and 0.5N NaOH. Dry

(MgSO0ys), concentrate and purify by PLC to obtain the title compound as a yellow oil.

Preparation 6
Me

- NHM
- e
20

e Me, Me

M
Step 1 B Step3 & cl
O=CN Bn ——t N4 N-Bno2s N4 NH—> N 4 N~ -
Step4 Prep.6
Step 1: Combine N-benzyl-4-piperidone (3.57ml, 20mmol), 3-ethoxymethacrolein

(3.76ml, 30mmol), NH;OAc (0.82g, 11mmol), and 28% aqueous ammonia (4.17ml,
62mmol). Heat in a sealed tube at 90 2C 48h, allow to cool, and partition between
25  Et,0 and 1N NaHCO;. Extract the Et,O with 1N HCI and basify the extract with
NaOH to pH 13. Extract with Et,O, dry (MgSO,) and concentrate. Subject the oil to
Kugelrohr distillation at 0.5mm, collecting 90-160 °C to obtain the product as an
orange oil.
Step 2: Dissolve the product of Step 1 (1.73g, 7.3mmol) in 10:1 MeOH/conc. HCI
30  (44ml). Add 10% Pd/C (0.40g) and hydrogenate at 60psi for 18h. Filter throu‘gh
Celite and concentrate to solid. Dissolve in 95% EtOH and add NaO-1Bu (0.70g).



yell ow solid. Step 3: Conbine the product of Step 2 (0.200g, 1.35mmvl),

1- brono- 2-chl oroet hane (0.45mL., 5.4nmmol), and DI PEA (0.28m, 1.6mol) in
DMF (10mwo oSwig16318h, add 1 N 5 NaCOH (5ml), and extract wPCHR/USI28791Dr y
(MgS™4), concentrate and purify by PLCi obtain the product as a yell ow
oil. Ste g 4: Conbine the product of St -8'3 (0.22g, 1.0mml), with 40%
aqueous McNH2 (5.0mM) and EtOH (5ml). Heat in a sealed tube at 100 2C 3h,
allowto cool, add 1 N NaCH (3ml), concentrate and partition between
CH2Cl 2 afsneantrate, Dieat (vith KIDH, filtedy ardl convestrateatacleave dhr aiudetpreduct asa
conpound aﬁ a lh‘ﬂht brown oil. Preparation 7 MeN- F NHWe Conbi ne

4-f | uor o¥8 %\lelso 1 oride (1.74g, 12. Omol), N, N -di net hyl et hyl ene- di am ne
(3. 179, 3&1@PB) ,Cdthbine. tRe produd BiStep 230R0WYHESEnirhob 11 dromhdrarohloroethEh&H
15 (20mL). Heat _at reflex, 4h. _filter, and concentr e.@i’art,ition %%%t& 1 N
HC and €Q-@RBamdmiaah rand REPER (@888 hﬁ@?mah)ﬂmDNh%hO + PHEASN 290 Bhba 2,
dry EMgS st Dyt he
11 8 GonosuaTeD. SRISREEENE ENCE Dty (RS e et R o e e
20 Conbi nbtain dhelpfadust aib @yellon-oket hyl ani | i ne (1.00g, 6.98mmvl) and 4M HCl /

di m,) A t i o d.

S sty SIE) CanblEnk B Sf S BURAA, HQBm, Wi aflopSpyRBs MeNz

cogl , hba%.?yhl)/\?aihdil Et@HC(BZSmI)_aIrH_baeW: awetbatleﬁ tulbte?*ﬂZI{qOZQiC Bhyallavig8Qd9al, adxﬂmlbllnt rate,

and chr onmt ogr on silica to. obtain the title conpou 0

o O R (s SSrentizte aR porifittetugenrC bt Bnd Reh iy AR, 2t

Exanpl e EonbbitratbMbl obtdil €6 fitldbbmioliet @3/ PightbioWR WilUS02/ 37915 - 18 NH2 NH2
Preparation 7

MeN
O e

Combine 4-fluorobenzyl chloride (1.74g, 12.0mmol), N,N’-dimethylethylene-
diamine (3.17g,36mmol), Kl (0.20g, 1.2mmol), and NaHCO; (1.51g, 18mmol) in EtOH
15  (20ml). Heat at reflux 4h, filter, and concentrate. Partition with 1N HCI and EtOAc
and basify the aqueous layer with NaOH. Extract with CH>Cl,, dry (MgSOs), and
concentrate. Distill at 0.5mm up to 100 °C to obtain the title compound as a colorless
liquid.
Preparation 8

Me
F N NHMe
20 N

Combine 2,4-difluorfluoro-N-methylaniline (1.00g, 6.98mmol) and 4M HCI/
dioxane (10ml) in MeOH (10ml). Concentrate to a white solid. Add 3-methyl-2-
oxazolidinone (0.60g, 6.98mmol). Heat at 160 °C 18h. Allow to cool, basify with
NaOH, and extract with CH.Cl,. Dry (MgSQ,), concentrate, and chromatograph on

25  silica to obtain the title compound as a yellow oil. This contains some of the product
with aniline methyl removed.

Example 1



2 N NStep 1 NN Step 2 - NJNOO N NMOMO LNNHOA C HOA ~H
Exanple 1 Step 3 Step 1. Conbi ne 2-am no-4, 6-di chl oropyrimdine (0.50 g,
3. 0 Mol )woasf4s1aet hoxy- phenyl)ethylam ne (0.51 g, 3.4 nmPorjusans7okCO3
(0.46 g, 3.4 mole) in EtOH (8 m). gg in a sealed tube at 90 2C 1 h.
Stir another 16 h, dilute with water (1 filter, 5 and purify on PLC
to obtain the chloropyrimdine as a white solid Step 2: Conbine the
product of Step 1 (0.30 g, 1.08 mml), 2-furoic hydrazide (0.16 g, 1.
mol ), and 1 2HCl (0.4 m) in EtOH ':‘Ezrﬂ) Heat in a sealed‘"t'zubqgﬁ’WO 2C

for 16 h. nySt\apnh NH3, éxtractN t h SgAc, and urlfy,an @ obtain

t he hydr a2| as a veMe e—3""AMéOt R Qdu ep 2 to
BSA (4.0GH).” Hédt at 120 2C 18 hN POUI’CI nto concgnt rath, and
purify on PLC to obtain the title conpound as a M I\/S me 351
(MHl). In a simlar manner, prepare the fBtdrpw ng co ds (Et 3N enpl oyed
oS a0 oS Borebing harmb A ek B0 s B o s e -
g’gSr” e Jphéngﬁﬁhx/@ﬁ@m@ 051 g, Menmén 3nb RICA32(0.46 We3 ks infbld) in-EtoHY V). 1- 5

Heat in a sealed tube at 90 2C 1 h. Stir another 16 h, dilute with water (15 ml), filter,

5 and purify on PLC to obtain the chloropyrimidine as a white solid.

Step 2: Combine the product of Step 1 (0.30 g, 1.08 mmol), 2-furoic hydrazide (0.16

g, 1.3 mmol),and 1.0N HCI (0.4 ml) in EtOH (3 ml). Heat in a sealed tube at 90 °C for

16 h. Basify with NH3;, extract with EtOAc, and purify on PLC to obtain the hydrazide

as a yellow solid.

10  Step 3: Add the product of Step 2 to BSA (4.0 ml). Heat at 120 °C 18 h. Pour into
CH3OH, concentrate, and purify on PLC to obtain the title compound as a white solid,
MS: m/e 351 (M+1).

In a similar manner, prepare the following compounds (EtsN employed as base

in Step 1):
N,
N NN, O
= \_/
R2—Y'(CH2)n_']1)\/LN>_(_7
15 R®
wherein RZ-Y-(CHg)n-N(Rg)- is as defined in the table:
Example R-Y-(CHa)n-N(R%)- MS m/e
1-2 <:> 365
MeO /
N\
Me
1-3 . N/ \N 455
 y
F Me

/
N‘
Me
1-5 353
F‘< >—\ /
N\
Me




WO 03/ 048163 PCT/ US02/37915 -19 1-6 - 367 F N \-
1-8 397 F_---\ - NOw \-j 1-9 H3CO 379 N M
469 Cl NvoMB/o4giéd1l MeO ~N 463 ND NI M 1-12 F

Me 7F369 O~-~-N Me
1-10 ):
N N
1-13 ~Owe 479 NnN-\HN-114(OVE 561 n O Nv
yd
\

:rN ~ N A 467,

~ 441’C—TQ}802/373)15-NH F
N\V--N M Simlarly,
ra

\

1-
10

by enpl oyi ng benzoi ¢ hydrazide in place of furoic h azi de, prepare

Exanple 1-15 as a yellow solid. Ove NH2 - L N O N\ /" NN
1-6 <:> 367
1-7 Fs : 369
1-8 C 397

/
\_/
” HSCO\©\/\/ "

1-10 '/\N/i 467, 469
/

1-11 Q/\‘\ 463

Me
1-12 - Van\ 441
/
—\—NH
F
1-13 OMG 479
O—O‘ N—\_H_
1-14 OMe CF 561
4 —
Me

Similarly, by employing benzoic hydrazide in place of furoic hydrazide, prepare
Example 1-15 as a yellow solid.

NH»>
OMe N)\N N
O-@- N_\_ X : C
Me 1-15: MS: m/e 503 (M+1)



Me 1-15: MS: nmie 503 (Mtl) 5 WO 03/048163 PCT/ US02/ 37915 -20 Exanple 2
NH2 NN-N OH3CO/ o NNH2 NH2 NH2 J. Step 1 _N'- Step 2 _ N% N 0-10
Cl~C MeOvOo@oMa&3/ O NNHH Exanple 2 Step 3 Step 1: ToPRaHsps®23n oil,
0.16 g, 4.0 mol) in THE (6 m) add 2-(4; nethoxy- 5 phenyl)ethanol (0.46 g,
3.0 mol). Stir 0.5 h and add 2- anmi no-'42, ~dichloro- pyrinmdine (0.50 g, 3.0
nmmol ). Heat at reflux 24 h. Filter, wash with CH(err)Cl (err), concentrate,
and purify on PLC to obtain the chloropyrimdine as a white solid. Conduct
Steps 2 and 3 as in Exanple 1 to obtBXamplee2title conpound as a white
solid, M5: me 352 (M+l). 10 In a simlar nner prepare the foll ow ng:

NH2 N-It- N'N O R2-Y-(CH2)n-O wherein Rzi?_&CHZ)On-O- Is as defined in the

table: Exanple R -Y-(CH2)n-O 2- N vaY ~~ O 2-3 F\ NN 442
-0 F2-4\\ 398 O 2-5 cdﬁzvec'&?@_&ud&*n~ J o

NH2 NH; _ NH, N
CIMCI o)\)\m o N
Example 2 A/Step3

Step 1: To NaH (60% in oil, 0.16 g, 4.0 mmol) in THF (6 ml) add 2-(4-methoxy-

5  phenyl)ethanol (0.46 g, 3.0 mmol). Stir 0.5 h and add 2-amino-4,6-dichloro-
pyrimidine (0.50 g, 3.0 mmol). Heat at reflux 24 h. Filter, wash with CHzClz,
concentrate, and purify on PLC to obtain the chloropyrimidine as a white solid.

Conduct Steps 2 and 3 as in Example 1 to obtain the title compound as a white
solid, MS: m/e 352 (M+1).

10 In a similar manner prepare the following:
NH»
N“NN, O
A \ /
F("—Y—(CHz)n—O)\/LN>m("7
wherein R?-Y-(CH,),-O- is as defined in the table:

Example R“-Y-(CHg)n-O- MS m/e

2.2 MeO 366
Q/\/,
O
2-3 . N/_\N 442
—Ck NN
F
OO~y
o)

2-5 OMe 480
(O_ N N—\_ /
/ o
2-6 (OME CF, 548
/~\

N
© N\




2-6 Ove CF3 548 O/ \ N\JN~/ O WO 03/048163 PCT/ US02/ 37915 -21
Simlarly, by enploying 5-chloro-2-furoic hydrazide in place of furoic

hydr azi dewo opoegies e Exanple 2-7 as a yellow solid: ~Ove NPRT/US02/3790 - ' J-
NNOC ONN\N _O-~N2-7: MS nle 514,,_516 (M+l) 5 Exanple 3 N2 NN F
(NNO ~ N F Step 1: CN HO i Combi 4 “3-iodobenzyl al cohol (2.00 g, 8.5
mml ), acrylonitrile (0.67 m, 10.2 10 nmol), and Et3N (4.3 m, 26 mmol )
in DM (30 m). Purge with N2 and add (Ph3P)2PdCl 2 (0.12 g, 17 mmol) .

Heat in a seasmlamssglermdwg sachlorn 2-fatdiohydr@zidsoiol placs f tmlpurwnmlde

bet ween CH2C 2 MySO4) and concentrate. Chromat ograph
on sili CH”?F@’% he7 AP @ %f%[?lgw %‘Yﬁj yellow oil. Step 2: CN TBS-O 15

Conbi ne t he product of Stew,1l (1. 25 g, 7.9 mmol), t-butyldinethylsilyl

chlorlde QMQLZ N an dazole (0.69 g, 10.2 nmol) in DWF (15
Stir Z@_@&i\fnﬁé{ and water, dry the Et20 (MyS»4) and

concentra siN yI her oas mscmy@5h¢§§1@'(m+1)20 Step 3. NH2

S Example 3
NH,
~ NN\)_I\>

=~

F N NN O

Combine 3-iodobenzyl alcohol (2.00 g, 8.5 mmol), acrylonitrile (0.67 ml, 10.2
10 mmol), and Et;N (4.3 mil, 26 mmol) in DMF (30 ml). Purge with N2> and add
(PhsP)2PdCl; (0.12 g, 0.17 mmol). Heat in a sealed vessel 3 days at 1209, allow to
cool, and partition between CH,Cl, and sat. NaHCOs. Dry (MgSO.) and concentrate.
Chromatograph on silica to obtain the nitrile as a yellow oil.

Step 2:

|
TBS'O/\©/(
15

Combine the product of Step 1 (1.25 g, 7.9 mmol), t-butyldimethylsilyl chloride
(1.42 g, 9.4 mmol), and imidazole (0.69 g, 10.2 mmol) in DMF (15 ml). Stir 7h,
partition between Et,0O and water, dry the Et,O (MgSQ,) and concentrate to obtain

CN

the silyl ether as a colorless oil.
20 Step 3:
NH,

2NN )

T8S-0 NN O



TBS-O 1 N O WD 03/048163 PCT/ US02/ 37915 -22 To a boiling suspension of
potassiumt-butoxide (2.34 g, 24.4 mol) in THE (20 m ) add dropw se over
5h a sol uwwpbon/oefies he product of Step 2 (2.15 g, 7.9 mol) Pcani$02/37915
3-(2-furyl)-5-phenyl sul fonylmethyl [1,2,4]triazole (2.27g, 7.9mmvl) in THE
(20 mM). Heat 18h, allow to cool, add 4faier (30 m ), and extract 3x with
5% CH3CH CH2Cl1 2. 5 Dry (MgSO™4), concentrate, and chromat ograph on silicato
obtain the bicyclic as a yellow solid. Stee4d: NH2 NN HO' N O To the
product of St &p a3bding Susperbidh Oth)assmmTt-Eut(o&ldel()Z%g 24drmmad)yin THF

on PLC 125 BBt atotriss ererce asoua biihe Bipdudt e iEP2TBMES oMy Ve
product ghd %t u4)r§ &ulfenﬁﬁwemwh)z um@tﬂ@l(z 2740 7r9mmatidn FBIE 20 ﬂrﬂi)

(0.19 m, 2.6 drops ridine. Heat at reflu

cool , wakeat MBM'@W\KQ\W addnadatt( Bétr@ ), g extpeiSrwith fep éb&@&ﬁ@“a@g

obt a' nt a roduct
R L o R Rt i S

(0. 065 gyelbvdsolidml ) and diisopropyl ethylamne (0.058 m) in DMVF 20 (4
m). Stig,3 days, heat to 60 for 3h, allow to cool, concentrate, and purify
on PLC t &t ain the title conpound as a white solid: M5 mle = 487 (Mtl).
In simlar fashion,Nnpl oy 1-(4-(2-nmethoxyet hoxy) phenyl) piperazine to

[ \te solid. NH2 NNN (OCH3 N O 3-2: Msnle

8 915 -23 Exanple 4

To the product of Step 3 (0.75 g, 1.8 mmol) in THF (5 ml) add tetrabutyl-
10 ammonium fluoride (1.0M in THF, 2.14 ml). Stir 2h, concentrate, and purify on PLC
to obtain the alcohol as a yellow solid.

Step 5:

NH,

z N‘N\>_[—\>
cl SN 0]

To the product of Step 4 (0.200 g, 0.65 mmol) in CHzClz (10 ml) add SOCI.

15  (0.19 ml, 2.6 mmol) and two drops pyridine. Heat at reflux 1h, allow to cool, wash
with 1N NaOH, concentrate, dry (MgSQ,), and concentrate to obtain the crude
chloride as a yellow solid.

Step 6: Combine the product of Step 5 (0.090 g, 0.28 mmol) with 1-(2,4-difluoro-
phenyl)piperazine (0.065 g, 0.33 mmol) and diisopropylethylamine (0.058 ml) in DMF

20 (4 ml). Stir 3 days, heat to 602 for 3h, allow to cool, concentrate, and purify on PLC to
obtain the title compound as a white solid: MS m/e = 487 (M+1).

In similar fashion, employ 1-(4-(2-methoxyethoxy)phenyl)piperazine to obtain
Example 3-2 as a white solid.

NH,
2NN N
AT 0

ocHs [N N

Lo

3-2: MS m/e 525



NH2 NNN O H3CO/ S~~ N\ / NH2 NH2 NI-12 ~ ~ Step 1 N~N Step 2 NN O O
N~~MO A 0 MO-_ .NH SC SH O d -Step 3 Exanple 4 Step 1: Conbine
2- am no- 4we-odioesib®r opyri m dine (0.50 g, 3.0 nmmol) and Na(@cmiSot/B7929 5 g,
3.7 mole) in DWW (6 m). Stir for 1 h..Add 4-net hoxyphenethyl chloride
(0.64 g, 3.77 mol) and heat at 80 9C 4B h. Add water and extract with
EtCQAc. Purify on PLC to obtain the chloropyrimdine as a white solid.

Steps 2 and 3: Conduct as for Exanple 1, Steps 2 and 3, to obtain the title
conpound as a white solid, M5: me 3Beampel4. 10 In a sinilar manner, from
the products of Preparation 3-2, Step 1, a g Preparation 3-6, Step 1

prepare the foll ow ng: ~OCH3 - 2 N N'N @] S~~N 4-2: M5 me 496 NH2
OCH3 CF3 | NNNO ON/ VN--- | 4-N” MB}UII@EM NH2 NNN O | F Nn
N\ S F 4-4: M me 458 1578&3 2 NNN -\ \ / Me
NH, NH, NH T
A Step 1 ’/L Step 2 /* O (@)
NN N“'N p N“'N
L. ™ MeO ! _—"Meo-@—\ 4 NH
GG AT ar S Ay
Example 4 A/StepS

Step 1: Combine 2-amino-4,6-dichloropyrimidine (0.50 g, 3.0 mmol) and Na,S (0.29
5 g, 3.7 mmole) in DMF (6 ml). Stir for 1 h. Add 4-methoxyphenethyl! chloride (0.64 g,

3.77 mmol) and heat at 80 C 18 h. Add water and extract with EtOAc. Purify on‘

PLC to obtain the chloropyrimidine as a white solid.

Steps 2 and 3: Conduct as for Example 1, Steps 2 and 3, to obtain the title

compound as a white solid, MS: m/e 368 (M+1).
10 In a similar manner, from the products of Preparation 3-2, Step 1, and

Preparation 3-6, Step 1, prepare the foliowing:

NH
OCH3 . A NzN °
O—< >— N ™ \ /
_\— m 4-2: MS: m/e 496
NH
(% CF3 N ‘N
o) N
g )\/L >_U 4-3: MS: m/e 564
NH
J\Nz N
—Q-N N AN >_(_7
F 4-4: MS m/e 458
15 Example 5
OMe in
(— \ N NN O
© N\_/N_\_NMN)_U
‘Me
NH, NH, \ NH,
NJ\N Step 1 N4LN Y@ Step 2 NJ\N Q. Step 3



NH2 NH2 * NH2 NJ-N Step N1 O Step 2 NN N O Step 3 Exanmple 5 C'''d

Cl' HNH C ~~N WD 03/ 048163 PCT/ US02/ 37915 -24 Step 1: Conbine

2- am no- 4w6-odioeibor opyri m dine (1.00 g, 6.10 mol), 2-fur@ca/ushysmazi de
(0.97 g, 7.7 mol) and K2C33 (1.13 g, 8 mmole) in EtOH (6 m). Heat in a
seal ed tube at 100 2C 18 h. Allow to c’o% , filter, wash with water to
obtain product. Extract the filtrate with Et OAc, concentrate and
recrystallize fromEtOAc to obtain 5 additional product as a yel|ow solid.
Step 2: Bt 1 héopbinki2taninost,emlichlo@psomidine (190rgvd. 10 mmesR-fursicn] ) . Heat

nd heat NYErei 697 Bn7 Jomrncend R 1 181, B RBIRel RO HF AR & 1
CH2Cl 2. DrobafitftubeOAtCRIT 9G4 8 H. CAIRIW & BodINfitd AR twitswatenhd bbtaswbretuctO
Step 3: Conbine the product of Step 2 (0.093 g, 0.39 nmol t he product of

Pr epar at Eatra8t the(fitratemwith ECOAG, eansientraimandreecrystaiize fram EGOAS teebtaini n DVF
(2 m). t at 140 2C 2 h, cO ntrate and purify on PLC to obtain the
title _coﬂﬂkgﬁﬁaag@%“c_ 2% P(Y\ﬁ“_g‘glﬁ%ﬁ,g' Ms: me 493 (M+l). In a simlar nanner,
enpl oyi ngdNo- FRRY Pif pratiBcdr Srepir md;g,eaarsahnwn) tb BSA (15 nfty.eHeatai 620 3,
pr epare e followng: NH2 NJ,N'N O -Y-zg)CI-lZ)n Ni9 RExanBIe R2- Y- CH2
n-N RO - °GE &nincallos: o spah andpggointo €H.NE (29-m)F Goncentratecpd heat algejiufos N
5-5 /- Me; 80, Blovi %afri ¥ INRMove EtoH M 8 act with CH,CI,. Dry and

concentrate to obtain the product as a white solid.

10  Step 3: Combine the product of Step 2 (0.093 g, 0.39 mmol), the product of

Preparation 3-2 (0.127 g, 0.43 mmol), and DBU (0.059 ml, 0.42 mmol) in DMF (2 mi).

Heat at 140 °C 2 h, concentrate and purify on PLC to obtain the title compound as a

yellow solid, MS: m/e 493 (M+1).

In a similar manner, employing the appropriate amine from Preparation 1 or

15  Preparation 3, prepare the following:
NH,

S
RZ-Y-(CHZ)n—N)\/lQ N VS

|'q9
Example R2-Y-(CH.)-N(R%)- MS m/e
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Me
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\
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5-5 VRN " 469
" Q NEVAR NN
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F

Zam\
5-6 _< >_N N " 507
{3_ — Ny
\

OMe




N Owve WO 03/048163 PCT/US02/37915 -25 5-7 0- / N\~- N N Ow 537 -~/ V-~N
~Ove ,-4 533 5-8 0\ N N NOW 5-9 MO/ \ N1 Me 449 V ~N5-10 481 F
\' 5-11 OWO 0s/oMY6H19 "OWe 5-12 F - ( 481 F \ 5-13 F / \eCINSoY/379§ - Me 483
\--~\_N F\ 5-14 F NN485\-/ ~N F\ 5-150- N M -NN/> 519 \=]
V-~-N 'O\ 5-16 0 NN 523 ~~ --\, OH "Owe 5-17 0/ \ N Me }-Me 521
-~ -N "-0Owe \ 5180/\N\--/_/CF3561 N Owe

5-7 537

O \_/N—\_ /

OMe '
5-8 ,_<| 533

O \_/NW_
OMe
7\
5-9 NN M 449
MGOO NIVARA NN i
\

5-10 . N 481

N_\_/_\

5-11 _Q_ N —~ | o
——/ _\_
OMe

5-12 Q N_\_J> 481
5-13 _Q_ N_\_ >_Me | 483

485

5-14 E

N_\_’ %
] /\
5-15 _@_ N_\_ J> 519
OMe
5-16 < >_ 523
\_/N—\_’ 5
OMe
5-17 .Q_’ \ 521
N N M
{j_ s _\_N>_ °

OMe

5-18 N E 561
O N _\__ /—CFs
OMe
5-19 _@_ 553, 555
N )
NI NN &
OMe \

5-20 NN 523




5-19 0/ \ NeN_N~ ~ 553, 555 \ Ow \ 5-20 F/ \ U-\\-_ /-CF. 3523 N
WO 03/ 048163 PCT/ US02/37915 -26 5-21 F N/ - - \ Nr 515, 517 N F\
5-22 F NwHod@®153J N -\_NM F\ 5-23 O/ \ N1 M 511prOvHse2/879% 24 MeO
497 MO/ \ N\--/N-\_NM F\ 5-25 OGN/ ~\ -NN ~OH 537 ~N M -QOwe
5-26 O/ \ N521 \-/ -,--N--M "Ow -3-27 F473 F/ \ UM N F\ 5-28
Me 469 F/ \ N\-JN--\_NM F\ 5-29 M 469 F/ \ NN\-/ N-\.,._NM F\

5-30 Me-~ 463 MeQ/ \ M--/ N--\_N M 5-31 N |\La_ Me_405
5-21 \ 515, 517
F N N — ’
Q O\
F \
OH
5-22 7\ 499
F—< \>—N N —~
p— _\—N Me
- \
5-23 NN Me 511
<0_ Q NEAA N b
OMe F N
5-24 MeQ 497
MeO N N Me
NEARA N
. \
OH
5-25 _@_ /N 537
o) N N —~
Q_ — N e
OMe \
5-26 O_Q_N’ \ 521
Q_ N e
OMe \
5-27 F 473
FQ—N N Me
\__/ N
F \
5-28 Me 469
FQN N Me
\_/ N
. \
5-29 Me) 469
F N N M
Q NEVAR N
F \
5-30 Me)__\ 463
MeO—< >—N N Me
\_/ N
\
5-31 N \ Me 405
7\ N
= \
Me
Me
5-32 \ 396
N Me
O~




N M 5-32 Meg N--\_ 396 F/ \ N M W 03/048163 PCT/ US02/ 37915 -27 5-33
SMe 401, 403 C 5-34 M 400 1, M FF 535 N38 M F F5-36 C _Nw
415, 417 wb-03/04€163 0 2S- NVe 447,449 5-38 C ' Me 399, 40PCTHSBY3MRO / \
S-\_N Me 411 5-40 F --\_417 F/ \ SNwe ;-_41 O-N NMve 414 tBu-O 0- \ 5-42
(j_NVB 414 tBu-O<\ 0 5-43 (-)-NH 400°’ NtBu-O<\ 0 In a sinilar
fashion, enploy 2-am no-4,5,6-trichloropyrimdine as starting naterial to
obtain Exanple 5-44 as a vellow salid E NH2 NN.N QO N CH3Cl 5-44: M5 W

489, 491 (Mrl) | 5 4/§303/|048163 i@éézmg,rs 401, 403
|

Me
C
Me
- 400
5-34 N~ N e
I | Me
F F
H 386

5-35 N
o
F F
5-36 o O A 415, 417
\
5-37 C,_Qﬂzs_\_,f"e 447, 449
\
5-38 C|—©—/O_\—NMe 399, 401
\
S Me
5-39 Meo—©—/ N, 41
5-40 417
S Me
r—{ §J T\
5-41 O\)_ND_N'MG 414
Bu-0 \
5-42 O_N'Me 414

5-43 O_NH 400
N \

In a similar fashion, employ 2-amino-4,5,6-trichloropyrimidine as starting

material to obtain Example 5-44 as a yellow solid.

F NH,
/\ N7 NN O
F NCNTLAS \N>_-(\——/7
e
CHs 5-44: MS m/e 489, 491 (M+1)



-28 Exanmple 6 OV NH2 N.-N'N ~--~ ONN~-N~~N nme CN (Ove r' Ove NH2 NH2 a
NH2 Step 10 aN'-1 Step 2 NNOOtBu NNLN/~N~C ~ N/ .N I )LNHOC

Cl Me Me WO03B8@NE3 CN (SOV Step 3 Oi NH2 O NH2 Ex. 6 St epTAISh2/NIN-N O |
Sty ep 4N') N-N N~~N N.NH LN'-N) )..N'NH2 Me H Me H Step 1: Conbi ne

2- am no- 4, 6-di chl oropyri m dine (0.477g,“2.73mml ), the product of 5
Preparation 3-2 (0.800g, 2.73mvl) and DI PEA (0.57m, 3.27mmole) in DWVF
(5mM). Heat in a sealed tube at 90 C 14h. Allow to cool, concentrate, and
chromat ograph on silica to obtain thxamppledict as a yellow solid. Step 2:
Combi ne the product of Step 1 (1.07g, 2. 54 ), t-butyl carbazate (1.01 g,

7.61 mol) and 4.0M HCl/di (aMe(O 76m | le) in EEOH (12ml). Heat in
a 10 sealed tube at 100 allﬁ)w to d 2N NHIMeOH M (10m ).
Concentrate and chromat ogr Qp rar n e product as a yellow
solid. Step 3: Dissolve the product of p 2 (0.90gN 1.74mml) in CH2CI2
MOH (1:17, 20m). Add 4.0M HCl/di oxane 20mmol e). Stir 18h,
concentrate, add 1 Ne“Newd! (10m ), and ext ract rWT@faeCHZCI 2. Dry (rvgso4)
concentrate, and 15 ¢ t ogr aph o ilica too in the pro t as a

yel | ow solrd Hxt e b‘\a sol utron 2 3- cganob Ic _acid (0 O-18

0. 32mmol ) |NY d “hhe pr duit of Bf’.ép%i: ZNl g 0! CQM Epci
(0.061 g, , 0. 32mmol ),

0. 32mol )C' Stir h, concentrate Metd purify by PLCto obt aMa t hed pr oduct

as a yellow solid. Sep 5 Add the prodiygt of (Steme4 (0. 10kgep . 18mmol)
to BSA (6.0n). He

( 120 C 18h, HaI | ow )t o cood ncentr atje r\‘ﬂ-ﬁid MeOH
((:(Z)(r)rgo?mdsfilxrao- SQEpga@;’né’r\etlt\/g ?rtr\]ld\l 2pur i bgtePLE@g\l obt arr nf ahe)\t%nt I grrpl oy
t he product of Preparati 0@%5&%,\11@4 material to rm,N Mffﬁxtl".NHz

e
Step 1: Combine 2-amino-4,6-dichloropyrimidine (0.477g, 2.73mmol), the product of ‘
5 Preparation 3-2 (0.800g, 2.73mmol) and DIPEA (0.57ml, 3.27mmole) in DMF (5ml).
| Heat in a sealed tube at 90 2C 14h. Allow to cool, concentrate, and chromatograph
on silica to obtain the product as a yellow solid.
Step 2: Combine the product of Step 1 (1.07g, 2.54mmol), t-butyl carbazate (1.01g,
7.61mmol) and 4.0M HCl/dioxane (0.76ml, 3.04mmole) in EtOH (12ml). Heatin a

10 sealed tube at 100 2C 18h, allow to cool, and add 2N NH,/MeOH M (10ml).
Concentrate and chromatograph on silica to obtain the product as a yellow solid.
Step 3: Dissolve the product of Step 2 (0.90g, 1.74mmol) in CH,CI,-MeOH (1:17,
20ml). Add 4.0M HCl/dioxane (5.0ml, 20mmole). Stir 18h, concentrate, add 1N
NaOH (10ml), and extract with CH,Cl,. Dry (MgSQ,), concentrate, and

15  chromatograph on silica to obtain the product as a yellow solid.

Step 4: To a solution of 3-cyanobenzoic acid (0.047g, 0.32mmol) in DMF (3ml) add
the product of Step 3 (0.110g, 0.26mmol), EDCI (0.061g, 0.32mmol), HOBt«H,O
(0.043g, 0.32mmol), and NMM (0.035ml, 0.32mmol). Stir 3h, concentrate, and purify
by PLC to obtain the product as a yellow solid.

20 Step 5: Add the product of Step 4 (0.101g, 0.18mmol) to BSA (6.0ml). Heat at 120
°C 18h, allow to cool, concentrate, add MeOH (20ml), stir 0.5h, concentrate, and
purify by PLC to obtain the title compound as a yellow solid, MS: m/e 528 (M+1).

In a similar fashion, employ the product of Preparation 3 as starting material to

obtain Example 6-2 as a white solid.



obtain Exanple 6-2 as a white solid. WO 03/048163 PCT/US02/37915 -29- F
NH2Z n N F/ \ NNNA~-N N NOCN CH3 EX. 6-2: Ms: mle 490 (M+tl) Exanple 7 F
NH2 | NvOR304816N J-\ CN NH2 F, | F NH2 F I F NH2 "I C NRCBtEsp2/3798 N ' JI N
Step 2 NNAI -NQ-tBu C \ ' C AlC fg\l NHH CNStep 3FFNH I~ FF
NH2 Ex. 7 Sip 5 N1 NNO Sty ep 4 NN N N-.S~AN.NH L NSJ'-AN.NH2 5 H H
Step 1. Conbi ne 2-am no-4, 6-di chl oropyrimdine (0.515g, 3.14muvol) and
Na(err)S (0.294g, 3.76mole) in DV (3ml). Stir for 1 h. Add the product
of Preparatiop 3, Step INRH0. 9009, 3.45mmol) in DVF (2m) and heat at 80 2C

18h. Al'l ow cgok, addNJGh‘r nd filter. Concentrate and chronmat ograph
on silica @.al N—\r; 10 a yellow solid. Steps 2-5: Treat the
product of ep?a Ndlng le 6, Steps 2-5, to obtain the title
conpound as an of f-whi CHssol i d I\/S: NEX. 698 118 /e 480l 8 F NH2 n N-N N
O F--/ \ NCN NH2 NH2 NH2 ' "-to, Step 1 NN Step 2 IWN N Step 31 NN O
0 OOEt \ OHC HNH 4, Step4
Example 7
NH,
F
o N N"‘{>_Q
F N\__/N—\_S)\):N
CN
A € (R L IS @ SRR |
2 Step 1 /\l < Step 2 /\ Z OYO-tBU
NN N NN N NN
H
CN lStep3
NG RN RSN
StepS O. 2
Ex.7 -——P2 N N7 N Stepd SN N
(N~ g A NH No~g A NH
5 H

Step 1: Combine 2-amino-4,6-dichloropyrimidine (0.515g, 3.14mmol) and Na,S

(0.294g, 3.76mmole) in DMF (3ml). Stir for 1h. Add the product of Preparation 3,

Step 1 (0.900g, 3.45mmol) in DMF (2ml) and heat at 80 °C 18h. Allow to cool, add

CH,Cl,, and filter. Concentrate and chromatograph on silica to obtain the product as
10  ayellow solid.

Steps 2-5: Treat the product of Step 1 according to Example 6, Steps 2-5, to obtain

the title compound as an off-white solid, MS: m/e 493 (M+1).

Example 8
F in
Y N N
NH2 NH2 NHQ
N A A Koo A D
o Step1 N“ N Step2, NN Step3 N” N 0
= . | - ~ o =\NN'NH
COOEt H
lStep4
S e
_ O Step 5 ‘NNN ')
Ex8  Strb OHC <_w v
= S \ /

Step 1: Combine ethyl 3-oxo-6-heptenoate (6.68g, 39.2mmol) and guanidine
carbonate (12.7g, 70.6mmol) in EtOH (100ml). Heat at reflux 20h, allow to cool, and



NH2 NH2 Ex. 8 Step tep 6 NONNOSENONNO 15 0HC) . - J/ -N\ / Step
1: Conbi ne ethyl 3-o0xo0-6-heptenoate (6.68g, 39.2mmvl) and guani di ne

car bonat ewQb3/04g63 70. 6rmol ) in EtOH (100m ). Heat at refl ecTaAG2/3BH$ oW t O
cool, and WD 03/048163 PCT/ US02/ 37915 0’;0 add CH2Cl 2 (100m ). Filter,
concentrate, and chromatograph on sili c% to obtain a white solid. Step 2:
Treat the product of Step 1 (2.35¢g, 14.2mpl) wth POC13 (20m ). Heat at
reflux 2h, concentrate, Eour onto ice water, and basify with NaOH to pH9.

Extract BAdiGH,GEHAG0MI). dirilte(, mgBCENtraieoABd whrematogsarh e siisatto @ORIA aon
silicatq ail. a yellow oil. Step 3: Conbine the product of Step 2

(0.90gq, 2-furoic hydrazide (0.865g, 6.86mmvl) and 4. OM

HCI / di ox @ép b1TAHTEhe protfiionet $tem1@®sig(14@mmol)lvﬁmtpd)m g20atRl lHdat atbe at
100 2C 1 allow to cool, and add 2N NHIMeOH ( ) Ooncentrate 10 and

chr omat offiptrRhocosicentsate; BOBBERIOHCE Mt @@Gcttasstx MWM@%WOSW? dExtsgeh 4

2l o t oNLGrGln e B0 SpRCeqiaa k! dnatodyaph pslica 6 Phicih o vl ™

Step 5: bilssolve the product of Step 4 (0.10g, O. 39mm|) in THE (8nl), cool

dd t 5m th Nal04 (0.419 . Add t t al
804" s Stek 2 Gambine Epradkictl SIPr2 (8088 AamTIR O Tirbie, nationy 0 8585, °

he. pr odgceuiet Bl 4 DY ALBlay8 (1 9 5 eriEoh B STOU (forrd), fleqrin®d sscl ve
(2,4-dif baaredpbbe)altﬁpolﬁétr 8h, atlowGo ey, ardl MINHJMQH (Torah)nChpncemteate
Na CNBH3 conc nt r at qwﬁgn&.cﬁurl fy by PLCto

obt d0n t ﬁggiqg'?gfgé?%fgé?rﬁng%i@aée oo pEoH asygye 40 (M¥1). In a
3' 21 ;gf a@%éeélpgv'bdgﬁ eﬂbdb@%f@ﬁh@@ @%@z gﬁwﬁonptoossmh Rl 2>t oHeRt Al ?d‘ﬂtgggl e
(Mrl) Erbowlte coolidhd QOBGemrateNNNNsb with \Mater maelsutaln a yellow SOIId
Step 5: Dissolve the product of Step 4 (0.10g, 0.39mmol) in THF (8ml), cool in ice,
add water (5ml), then NalO, (0.419g, 1.96mmol). Add two crystals OsO, and stir 5h.
15 Partition with CH,CI, and water, dry (MgSO,), concentrate, and purify by PLC to .
obtain a yellow solid.
Step 6: Dissolve the product of Step 5 (0.080g, 0.31mmol) in CH,CI, (5ml). Add 1-
(2,4-difluorophenyl)piperazine (0.185g, 0.93mmol), AcOH (0.30ml), and NaCNBH,
(0.0866g, 0.31mmol). Stir 18h, concentrate, and purify by PLC to obtain the title
20  compound as a white solid, MS: m/e = 440 (M+1).
In a similar fashion, employ the appropriate aryl-piperazine to obtain Example

8-2 as a yellow powder.

OMe E'\HZN
N N-
O-< >—
)_—(—7 EX. 8-2: MS: m/e =478 (M+1)
Example 9
e
Bu-O M\ NZ NN
O»_N\_/N_\_ )\/L >_(_7
25 CH3
HN/—\N Step 1 fBU-O»_N/—\N Step 2 Bu-0O N/_\N
 \“op AR J " \oms



25 CH3 Step 1 tBu-Or Step 2 tBu-Or HN N~-- -NN-~"-NN~ OHOV OHDO
v O Step 4 tBu-0 i--\ y Step 3 EXX. 9 b-N NO"'-j NHwv WO 03/048163

PCT/ US02/ 80915481681 Step 1: Dissolve 1-(2-hydroxyethy) pi perasons7i3. 259,
25mmol ) in THE (40nl) and cool in ice. Q\dd portionw se, Boc20O (5. 45g,
25mmol ). Allowto warm stir 3h, conceftrate, and treat with hot hexane
(50m). Cool to -15 2C and decant the hexane to |eave a viscous orange
oil. 5 Step 2: Conbine the product of Step 1 (3.49g, 15. Ompl) and Et 3N
(1.72g, StepdimBispolva Tcf2bydroxuethy )PiRerazieedi. 259, icsamalin ThiF eandsc

((:(%ngggt ra%g%gé’z Ac{ oRgﬂé%\kﬁé%%]%?%@ 5, (SJ %@ﬁﬂoW$%Y%§&& aéﬁ(rzlscggcent rate
to give tdvhcenwate, Bhadieeit waith hdtmaﬁe%d)mm tdool30H16.2ClénStietard th€hiekane

t he crude product of Step 2 (4.6g, -15mvl) with 40% aqueous MeNH 2 (35g,
0. 45npl) talRAvVE:DMSCRYSPIangF @ibr 1 h, concentrate and partltlon bet ween

v, "Ned 2\ S5kindie ARURTY SR KENESTII A A BN R L

(0.46q, -17. ﬁrﬂrmil))m\@m(:l; (&E)nmy addccbobfh |cé,5AEbdadTﬂpW|§e I\‘Bs@p 1296@ 173®|g|mdl) 00
mol ), and K2Q03 E)O 207 g}m % f%ﬁ& % seal e be at
130 C 18HN %%éﬂ ik Al t%lﬁ fPt? nOBBt%fé opgentate. %”'t twerq

. i . h '
£ %0 10 onray AR M0 BRI oG SR A0 BRG Mirbie Bt Ve G dyh

onpound as yel I'ow so
Exanpl e manz tBu-0 ~--~ NJ, WN O O NN N~c/ 20 Me Step 1 Step 2
tBu- 1%' te 3 Combme'\he crLPde produ'é{ of !:\.te% 84 6g, Sto IOwi?’h Eg"’)o-g%q&/eéuBsu- ON

MeNH, (35g, 0.45mol) and EtOH (35ml). After 1h, concentrate and partition between
CH,CI, and 1N NaOH. Dry (MgSO,) and concentrate-to obtain the crude product as a
yellow oil.
Step 4: Combine the crude product of Step 3 (0.46g, ~1.5mmol) with the product of
15  Example 5, Step 2 (0.236g, 1.00 mmol), and K,CO, (0.207g, 1.50mmol) in DMF (8mi).
Heat in a sealed tube at 130 2C 18h, concentrate and partition between EtOAC (10%
MeOH) and water. Dry (MgSO,), condentrate and chromatograph on silica and
triturate with Et,O to obtain the title compound as yellow solid, MS: m/e = 443 (M+1).

Example 10
\ )N\H2
tBu- O /—\ “°N- "{
O-O-~ A0
20 BLO
tBu- /\
D _Step 1 N Step 3 >N N
OH o Y OH

lStep 3
tBu- O /—\ tBu- O /—\
Ex 10 <Step5 _@_\_ Stepa ™ _@_\_
NH
' SOgMe

Step 1: Combine 2-(4-bromophenyl)ethanol (4.889, 24.3mmol), piperazine (12.5g,

“146mmol), NaO-Bu (3.27g, 34.0mmol), +-BINAP (0.91g, 1.5mmol), and Pd,(dba),

(0.28g, 0.49mmol) in toluene (40ml). Heat at reflux 2h, allow to cool, and extract with
25 1N HCI (4x50ml). Basify with NaOH to pH 13 and extract with CH,CI,. Dry (MgSO,)

and concentrate to give a brown oil.



Ex. 10 E Step S5 ~-NN/ \ St ep4~NN/ \ ONHOO M SO02Me Step 1:
Conbi ne 2- (4-bronophenyl)ethanol (4.88g, 24.3muvol), piperazine (1 2.5q,
146mmol ) ,whadosdBBes3 (3. 27g, 34. Omol ), -BINAP (0.91g, 1.5mmelCr/usamsobsl2( dba) 3
(0.28g, 0.49mmol) in toluene (40ntl). Heal at reflux 2h, allow to cool, and
extract with 25 1 N HC (4x50m ). Basify“with NaOH to pH 13 and extract
wth CH2CI 2. Dry (MgSO4) and concentrate to give a brown oil. WO 03/048163
PCT/ US02/ 37915 -32 Step 2: Dissolve the product of Step 1 (4.02q,

19. 5ol )S_ED._CQmoble(mrﬂ'PdUNde StBéd((é‘r(P%ED 1(945'5'1"%! 'nz@HMW“'énng’hen

I(E}Vég&)ell’\ll’%% 6g?ﬁégﬁépg$ghéna]ﬂhgﬁéﬁt on Sill cal éL%NOEﬁaI n a I’Vg{}\?\

oil. 5 St1¢~pNaO|-C0[bb,vnﬂ 0@ I@bﬁdemfatefanﬁttﬂﬂoﬁ\atdgrﬁﬁg,on%lﬁﬁimbtamraiblﬁv&hd
(0.73nl, 5.2mmol) |2 (20nl). Cool in ice and add gradually MsC

(0. 3om 0§9mrm|) Stlr 1 h, wash with sat. NaHCO3, dry (MySO4) and

ConS T K1ggh0 OBHBIR Ak o 25 Siodts SRR ] BENNGORUAR of e S
a seal ed 5. 2mmaltinX0N, caqzmm @bbbw m@ andoidd dradaalhcMs0l 0 eorm,rmepmnolp tion

bet ween CH2Cl 2 and 1 N 1 concentrate, ur| PLC
to obt ai Pt Nemash wih SatSN@b"@an W%F%’Bﬁﬁﬁ"‘%@ t(SPBE’ rﬁa(y@ 'éﬂfy%‘

(0. 2025, Siehde, BFFAUE tng prod RFRH gﬁfﬁ? <§“95a§§e9§r'§§9t VEDRCPH. aad g
](c:oncent raiqee?tr]saltl\?mh-l; ¢ Coml) Bh€ Heat oba sealedhabe iat 18026 tﬁi‘lr;aﬂowdoamOhel;/FI {NO\(/)\/I I
Ve 18 o SoBgenamspnd eelfrcarwberyerict. and TN NeSFLRRONMGSR. et e

COPOUnd ool BEBY PLO1d BBl yelobifol ) [0 111 GRA2 20 NecH (10m)
and add 4M HCI /di 0xane .Om) tir 18h and add 7M NHIMeOH (4.0 ).

Concent rﬁ_ep_arfaombmqgodpﬁ erStsp 4i (04669, dAGmmMal)h theppsgiuct oblExamplé t e
f oam MSS, rgtep 2 (632%9%'\%@7 mmc‘;’}ﬂp nd I%Q%SOS (0.202g, 1.46mmol) in DMF (8ml). Heat in
a sealed tube at 140 °C 18h, concentrate and purify on PLC to obtain the title
15  compound as a yellow foam, concentrate, and purify by PLC to obtain the product as
a yellow oil MS: m/e = 519 (M+1).

Example 11
NH,

Vam NJ\N N 0O
N O AU
\
CH,
Dissolve the compound of Example 10 (0.215g, 0.41mmol) in 1:1 CH,Cl,-
20  MeOH (10ml) and add 4M HCl/dioxane (2.0ml). Stir 18h and add 7M NH,/MeOH
(4.0ml). Concentrate, and chromatograph on silica to obtain the product as a white

foam, MS: m/e = 419 (M+1).

Example 12
NH,
H3C /_\ NJ\N N\ o)
B NPS eV
CHj
25 Dissolve the compound of Example 11 (0.050g, 0.12mmol) in CH,CI, (5ml).

Add DIPEA (0.031ml, 0.18mmol) and AcCl (0.010ml, 0.14mmol). Stir 1h,
concentrate, and purify by PLC to obtain the title compound as a white foam,
MS: m/e = 461 (M+1).



NH2 H3Q/--~ NINN 3/-NVN-0-\- N=N\ / CH3 25 D ssolve the
conpound of Exanple 11 (0.050g, O0.12mmol) in CH2CI 2 (5ml). Add DI PEA (0.031
m , 0. 18rmwolop/oasie3 AcCl (0.010m, 0.14mmol). Stir 1 h, comrcantsozasm®]s and
purify by PLC to obtain the t|tIe corrpouééil as a white foam Ms: me = 461
(M+l). WO 03/048163 PCT/ US02/ 37915 -33"Exanple 13 FNH2 r--~ ONWNO F
I'V N ,N(NNCH3 FFF F/ \ N'NHStep - F/ \ rN-4 OStep 2 NN~ C
NHMe St ep 3 Exanple 13 Step 1: Dissolve 1-(2,4-difluorophenyl)piperazine
(1.00g, 5.05mml) in CH2Cl 2 (5ml). BExamBle 13 jce and add
N- net hyl nor phol i ne (0.66n, 6.05pn0l) toget 2w th chloroacetyl chloride
(0.45nL, 5.6mol). Stir 2h, coent,F-e\teoa Redti togn between Et CAc and
water. Dry (MgSO4) and concé& t oN talJQ,é: el\ofy oil. Step 2: Dissolve
the product of Step 1 (1.49g, \‘I") inNEt OH (10m ). Add 40% aqueous
MeNH2 (15m) and heat in a seal ed tube at €99 2C 48h, allow to cool, 10
concentrate, d partlsgl on bet n CH2Cl 2 tzgnd 1 NNKOH Dry (MgSO4) and
concentr erbl pQQ['I_bi t uct of Step 2
(0.137g a}J_; Rlb_mmt he pr'Jo L‘CE; ‘@ @_ﬁ 0. 34 mol ),
and K(err)CO(err) (0.070g, 0.51 nml) in DIVF (4rrfL) Heat in a seal ed tube
at 140 C 18h, concentrate and purify on PLC to obt aj AePHe title 15 conpound
as a yell ow foam concentrate, and purify by P'—Céxﬁ &Qtlgl n the product as
a yellowsolid Ms: me = 469 (Mtl). In simlar fashio usi ng
2- \% onopr&eponyDisbolvei 1dE2,4-difkiceppHenydpiperazinEX Ugoige 5. GBanIoasn @M, G f(5mit). t e
powder .
5

FCC[)\IC|)_||2In ice and add N-methylmorpholine (0.66ml, 6.05mmol) together with
chloroacetyl chloride (0.45ml, 5.6mmol). Stir 2h, concentrate, and partition between
EtOAc and water. Dry (MgSO,) and concentrate to obtain a yellow oil.

Step 2: Dissolve the product of Step 1 (1.49g, 5.4mmol) in EtOH (10ml). Add 40%
aqueous MeNH, (15ml) and heat in a sealed tube at 100 °C 48h, allow to cool,

10  concentrate, and partition between CH,Cl, and 1N NaOH. Dry (MgSO,) and

concentrate to obtain a yellow oil. '

Step 3: Combine the product of Step 2 (0.137g, 0.51mmol), the product of Example
5, Step 2 (0.080g, 0.34 mmol), and K,CO, (0.070g, 0.51mmol) in DMF (4ml). Heat in
a sealed tube at 140 °C 18h, concentrate and purify on PLC to obtain the title

15  compound as a yellow foam, concentrate, and purify by PLC to obtain the product as

a yellow solid MS: m/e = 469 (M+1).

In similar fashion, using 2-bromopropionyl bromide in Step 1, prepare Example

13-2 as an off-white powder.

NH,
" ~/ 0 NJ\N'N\ o
F—QN\_/N—g_N K>
HC CHy Ex. 13-2: MS: m/e = 483 (M+1)
20 Example 14

NH2

@’“ JeRSy

\CH3



/\ NON NON H3C CH3 Ex. 13-2: Ms: mle = 483 (Mtl) 20 Exanple 14 F NH2
J-N'NO F/ \ NONN- N\ / H3IC CH3 WO 03/048163 PCT/ US02/ 37915 -34 F F
0 Step woiosw#81&tep 2 F NN~ O0- F' NN - Exanple 14 \ - PCHAGHB37915 - NHCH3

13C 1-13C Step 1: Dissolve the produlcié of Exanple 13-2, Step 2 (0.405q,
1.43mmol) in THE (10m ). Add 1.0OM Li Al fEtZO (0.86mL, 0.86mmol). Heat at
60 2C 4h, allow to cool, add water (0.065m ), then 15% NaOH (0. 065n1),
then water (3x0.065nl). Filter and 5 concentrate. Partition between CH2Cl 2
and 1 N HCl. Basif Fthe aqu ous ;o pH 12 wfth NaOH, Sextract wth CH2C12,
dry (MgSO4) an P &k trfS E}ptaln P<o oil. Step
2: Treat the p%o 0 Nhomth t oducy 3}.,@4@@}) E%rA %’f@p 2,
following the procedurel—{go‘.‘. Exarrple 13 Step 3,Hjyo0 obtain the t|tIe
conmpound as a yellow oil, 10 M5. me = 469

CH3 N~N- Stepd: Npissolve the MUCFOI:EFEIWPQ &2 Qpél)@@ﬁspw%ﬁnme' "FTNFNH - -

{: NH’C\:II-Ig §1§’BN IX(%OHQMn%'AlH(EE%t%/umyP) pi pera2| ne ?’ft @M\k rrm\;l)

et hyl 2- lard@rWatea.Eo peswl)OtrRire1 §%. IS4QH (DCDM\)),IthenMeK@ﬁOlDE{Slnl&BEnlteit@nGmml )

in EtOH (1 5m Heat at 80 2C 18h, add rmr% brom_d J Ei—? ci_t.her

5h, & | owoneerisaie. Rartitien betygen CH ,.Cl, and 1N HCI. Basify the aqueo stop 12 wit
NaOH, extract with CH,Cl,, dry (MgSO,) and concentrate. Purify by PLC to obtain a

coloriess oil.

F
N-
n
1-
I__~

Step 2: Treat the product of Step 1 with the product of Example 5, Step 2, following
the procedure of Example 13, Step 3, to obtain the title compound as a yellow oil,
10 MS: m/e =469 (M+1).

Example 15
X
C —  CHzNN-N o
CH,
F F F
™\ Step 1 — CHs Step2 /\ CHj;
F-@N NH ——» F N . N< —F N N=
— — COOEt " CONHCH,4
Step 3
tep 4 CH
Ex. 15 <Si F ,_-\N—( ®

“—  “—NHCH,3

Step 1: Combine 1-(2,4-difluorophenyl)piperazine (1.98g, 10.0mmol), ethyl 2-bromo-
15  propionate (1.81g, 10.0mmol), and K,CO, (1.38g, 10.0mmol) in EtOH (15ml). Heat at

80 2C 18h, add more bromide (0.07g), heat another 5h, allow to cool, filter, and

concentrate. Partition between Et,O and water. Dry (MgSO,) and concentrate to

obtain a colorless liquid.

Step 2: Combine the product of Step 1 (2.38g, 8.0mmol) with 40% aqueous MeNH,
20  (9.3g, 0.12mol) and EtOH (5ml). Heat in a sealed tube at 80 °C 18h, allow to cool,

concentrate, and partition between EtOAc and water. Dry (MgSO,) and concentrate

to obtain a yellow solid. Recrystallization from MeOH-water gives white needles, m.p.

112-3 °C.

Step 3: Treat the product of Step 2 with LiAlH, as in Example 14, Step 1 (24h

25  heating) to obtain a yellow oil.



concentrate. Partition between Et20 and water. Dry (MySO4) and concentrate
to obtain a colorless liquid. Step 2: Conbine the product of Step 1
(2.38g, 8wOmsmkdienv t h 40% aqueous MeNH(err) 20 (9. 3g, 0. Pemaisp2/amds Et OH
(5n). Heat in a sealed tube at 80 2C 18h, allow to cool, concentrate, and
partition between Et OAc and water. Dry SO4) and concentrate to obtain a
yel l ow solid. Recrystallization from MeOH water gives white needles, mp.
112-3 2C. Step 3: Treat the product of Step 2 with LiAIH4 as in Iﬁxarfﬁ)l e 14,
Step 1 (Sup 4:2Freasdne pepduchobBien B Withtae|psadiest of Exenae G4 &te 2, following

PCT/ US02/ 37915 . -35 .St oy 1 i ct of
Exampl o 68 RpEau Sy oEfle g% Bk i aehbiti the B SoAPoigl'ded EJe1B0Pk
obtai n tie: hh/el-L4s5pmeynd as a colorless oil, M me = 451 (Mrl). Exanple
16 NH2 Nk NNO HNIDN 5 CH3 Dissolve the compound of Exanple 5-41
(0.206g, 0.50mol) in 1:1 MeOH CH Exeowle1Gni). Add 4. OM HCl / di oxane
(4.0m). Stir 2h and quench with 2M NH\NpOH. Concentrate and chr omat ogr aph
on silica to obtain the title conpound As ya ygllowoil, MS: me 314 (Ml).

10 In a simlar manner prepare Exanpl \-2—@ 16-3. NH2 NNN O HN i
CHs : mle 314 Ex. 16-2: M5 (MrRHN NPR-nNEF"INNN HN-NM) N/ H Ex. 16-3: M
niegOO(l\/H) Exanpl e 17 H3CO NE,INO ND-NK-'j N 0 CH3

Dissolve the compound of Example 5-41 (0.206g, 0.50mmol) in 1:1 MeOH-
CH,CI, (10ml). Add 4.0M HCl/dioxane (4.0ml). Stir 2h and quench with 2M
NH,/MeOH. Concentrate and chromatograph on silica to obtain the title compound as
a yellow oil, MS: m/e 314 (M+1).
10 In a similar manner prepare Exampies 16-2 and 16-3.
NH,
N

CHg Ex. 16-2: MS: m/e 314 (M+1)
NH,»
< N-N\ (@)
HD_NMNW
H Ex. 16-3: MS: m/e 300 (M+1)
Example 17
H3CO H

)\ 2
N rd N.’\{ O
ND_NM N>_U
O "CHa
15 Combine the compound of Example 16 (0.070g, 0.22mmol), 4-methoxybenzoyl

chloride (0.058g, 0.34mmol), and DIPEA (0.058g, 0.45mmol) in DMF (4ml). Stir 2h,
concentrate, and purify by PLC to obtain the title compound as a yellow solid,

MS: m/e 448 (M+1).

In similar fashion, convert the respective compounds of Example 16 to
20 Examples 17-2 and 17-3.
NH
0O 1L 2
H3CO-©—</ N NN, O
T Y
\
C

Ha Ex. 17-2: MS: m/e 448 (M+1)



15 Conbi ne the conmpound of Exanple 16 (0.070g, 0.22mml), 4-nethoxybenzoyl

chloride (0.058g, 0.34mvol), and DI PEA (0.058g, 0.45mvol) in DVF (4m).

Stir 2h, wooswmesibs ate, and purify by PLC to obtain the titica/usowpouhd as a
yellow solid, Ms: me 448 (M+tl). In si rréeliar fashi on, convert the respective
conpounds of Exanple 16 to 20 Exanples”1/7-2 and 17-3. 0 NH2 H3CO\ / NN'N
0 aN~~=N CH3 Ex. 17-2: Ms. mle 448 (M+1l) WD 03/048163 PCT/ US02/ 37915 - 36-
ONH2 H3COJ NWNN-N O N NN\/ HEx. 17-3: Ms: me 434 (M+l) Exanple 18 F
NH2 F N INN 0_N Ng~~-N NHs- CH3 Conbi ne the conpound of Exanple 17-2

(0.119g, 8@9—( 2, 4- qém ro; 05 benzal dehyde (0.054g, 0.38nmol) and
NaBH( CAc) 2CI 2 (10m). Stir 3h and add nore

al dehyde (Q 016g) and rohydr| de (0594% @%Mﬁ éMq_l ute with CH0C 2,

and wash with sat. NaHCO3, then brin ncentrate. Purify

on PLC to obtain the title conpound B& [@lgq lgorl ess oil, MS: me 440 (M+l).
10 Exanple 19 NH2 FNNNOFNGN FFF SteplOStepZ F BrF NJ

0- F__ NNOStep 3 FF NHz
@)
C OJ\/U—(\_/?

Combine the compound of Example 17-2 (0.119g, 0.38mmol), 2,4-difluoro-

5  benzaldehyde (0.054g, 0.38mmol) and NaBH(OAc), (0.157g, 0.74mmol) in CH,CI,
(10ml). Stir 3h and add more aldehyde (0.016g) and borohydride (0.045g). Stir 18h,
dilute with CH,Cl,, and wash with sat. NaHCO,, then brine. Dry (MgSO,) and
concentrate. Purify on PLC to obtain the title compound as a colorless oil,

MS: m/e 440 (M+1).

10 Example 19
NH,

PGS

XN
F N:>—N\CH

F

Step 1 Step 2,

F_@ - _O'N:%] . ‘Q_ Step3
Step 4

—@-NQ—NHMe —@—ND—OMS -— “O‘ND'OH

lStep 6

Ex. 19
Step 1: Combine 2,4-difluorobromobezene (2.00g, 10.4mmol), 4-piperazinone

ethylene ketal (2.27g, 15.5mmol), NaO-Bu (1.39g, 14.5mmol), +-BINAP (0.387g,

15  0.65mmol), and Pd,(dba), (0.119g, 0.21mmol) in toluene (20ml). Heat at reflux 18h,
allow to cool, and oncentrate. Chromatograph on silica to obtain a brown oil.
Step 2: Combine the product of Step 1 (2.55g, 10.0mmol) and 5N HCI (40ml) in THF
(25ml). Stir 5d and basify with NH,OH. Concentrate and partition between CH,Cl,

and water. Wash with brine, dry (MgSO,) and concentrate to obtain a brown oil.



Step 4 F \“\NHVe S~ tep F NDDOVs F NOH -0 Step 6 Ex. 19 Step 1: Conbi ne
2,4-di fl uor obronobezene (2.008, 10.4mmvol), 4-pi perazi none ethylene ketal
(2.27g9, Momamuwdip3 NaO-tBu (1.39g, 14. Smml) - BI NAP (0. 3@¢g/usod/57915

0. 65mmmol ), and Pd2(dba)3 (0.119g, 0.21 in toluene (20m ). Heat at
reflux 18h, allow to cool, and oncentra Chromat ograph on silica to
obtain a brown oil. Step 2: Conbine the product of Step 1 (2.55g, 10. Omol)
and 5N HCl (40nml) in THE (25m ). Stir 5d and ba5|f6 wi th NHAOH

Concent r &@gneopbthemrodmtbét&e@ﬁ (¢+ze@. B-3mmeviatMeOHASMInin ife Bndradd gr y

57 s epRaBr i TeG, Ayt St ncpyr o 1 S exEEAP SRR, Ry s

ice and pede, dWgRg 5((9 16, coﬁcénmltb obhinra Qéllovwow on ice and extract with
CH2Cl 2. Wash with br| ne, dry I\/g&mg and concentrate to obtai el | ow
t @' g?é

oi | . Steptep 4C&imnbisetthe pmdimh@t (3559, 77remg)) andzizkN iy Cif, R n

CHZCI 2

1) Coetice 3l (RURRA M QL TRIRE S SRRIE SR A wdss: o
5"4%2;?; S R T ONL AL A0 Ao, NN 2 ¢ 20m 0 2rl) - ent’

in 40%

ts)ef;al ed t otep At Q&éph@'?‘ ﬂ%ﬁ progluchef %W%t‘g?oﬁag 345H’H°é rc%@l"?@t%g“q -PAAH "‘fqto/ﬁl ne
etween
bet veen GRSk AR, JRRIN héet i Sonib USSR 1016 Sl e,
(0. 0359, andlomaehirats tPartitien petwkert Ce,Cl, Endrmdnter 5Wesme\pnmb(mem (MgSO,)

0.18mmol ) and K2C03 (0.031 Heat at 140 C f
18h.10con @8dtgoRcenkale: H:w'rFW)Q%bDyLQLQZ%'%StVeﬁ‘|HWtWE t|t| e cgnpgund as a o

col orl esg; 1ep'8) é&nbfﬂe%é%@o&h\@r@r Stép 5396(?3@6 00f5rhie)witi@RAFoaacrda

receptor goni st aCtIVIt conpoun resent | nventl on are
useful i rExlahq)Ie 5esuemat(0@nm@|0e‘s&nmml) mm@@;/@ 03t@t D@3mmek énbMF and

neurodeg at i ve di.sea nso e ntia as
o AL Zhet oD e aldaD oty T80y Gredvale argenrt SEFLE oMb Ie MEE A 20
the compouRfs P é§‘§c€fd?l§§§‘buhﬂ\l\ﬁ9{m%‘42@'w4ﬁprOVG Mot or - i mpai r nent due to
neur odegenerati ve di seases Such as Parkinson's di sease. The other agents

knowd to be useful in the treatnment of Parkinson's disease that can be

admi ni st er ed i@ec%ggg o?ﬁ%elr gdé’\rdlotsbnet Re r%gg&%\"gﬂ%g%fnisft%ﬁzwm cbnip%%'nﬁg%f the
present invention are useful in the treatment of depression, cognitive function
diseases and neurodegenerative diseases such as Parkinson’s disease, senile
dementia as in Alzheimer’s disease, and psychoses of organic origin. In particular,

20  the compounds of the present invention can improve motor-impairment due to
neurodegenerative diseases such as Parkinson’s disease.

The other agents known to be useful in the treatment of Parkinson’s disease
that can be administered in combination with the compounds of formula | include:
L-DOPA; dopaminergic agonists such as quinpirole, ropinirole, pramipexole,

25  pergolide and bromocriptine; MAO-B inhibitors such as deprenyl and selegiline;
DOPA decarboxylase inhibitors such as carbidopa and benserazide; and COMT
inhibitors such as tolcapone and entacapone. One to three other agents can be used
in combination with the compounds of formula |, preferably one. '

The pharmacological activity of the compounds of the invention was -

30 determined by the following in vitro and in vivo assays to measure A,, receptor

activity.



L- DOPA; dopam nergi ¢ agoni sts such as quinpirole, ropinirole, pram pexole,
25 pergolide and bronocriptine; MAO B inhibitors such as deprenyl and
sel egi | i WP 03DBRES decar boxyl ase i nhi bitors such as car bi depa/snz37915

benserazide; and COMI inhibitors such gs tol capone and entacapone. One to
three other agents can be used in conbinhation with the conpounds of
formula I, preferably one. The pharnacol ogical activity of the conpounds of

the invention was 30 determ ned by the following in vitro and in vivo
assays tHumemAdenaogine Aegand Ay Regepten Gompejiiorsbinging Aspay Preigook7915 - 33
Human Ad ' d Al Receptor Conpetition Binding Assay Protocol
I\/Enbraneﬁ@m@ggé%wgé:g Human A 2a Adenosi ne Recept or nenbranes, Catal og
#RB- HA2a, %elalim’fan Bj. dldegysinerReceet mewbiranes NDatalig #RB-tA2a, Receptor
17(err)g/100(err)l in nmenmdrane dil utign er. (see, 5 bel qw). S
Buf f er s: BiRiog@. dAe. Beltayille ‘Suﬁ?' ?t%?%@?}é@ H{'ﬁﬂﬂg'ﬂ)’ﬁé?rée éwqﬁgr%@?%zg?%e
(a bgo/ BB@)O 45 10 MM Mgd 2. Conpound Di | ution Buffer: Dul becco's Phosphate
al i

Buf f er ed ne (G bco/BRL) + 10 10 mM MyCl (err) supplenented with 1.6
nmg/ M nelsygay Befferd:ose and 16% DVMSO. Prepared fresh daily. Ligands: Al a:

3H] - SCH 58261, t thesi . ' | :
Mo stock raembsga B B DunalFel < PABSPIES Bl B8 cisdomsRLENEY
concent r 3biraln Mgg?._ 5kn!\/l Al: [3H] - DFC;X MA_nershanPhar ma_cji at Bi ot ech],c
P t , NJ. ock 1I.s repared at 2 nM i an 1lu n r.
et aeey Commeund Dilution BLkior becres Fivseh bl ardian shing GBS & i ne
”0”1@peCHbirﬁNhM§§ilzr§lzp i odi@A Wil PESmyaRRRelH§BLellliBse akid 1620 DMSO. VWor ki ng
a

stock is prepar nNM i n conmpound dil utiion buffer. Al: To determn ne
non- specPrépanedritishydailydd 100 (err) M NECA (RBI, Natick, M. Working stock
S prepa;?g%{)%é, 400 NM i n conmpound dilution buffer. Conmpound Dl ution:
Prepare tock solutions of conpounds in 100% DMSO. Dilute in conpound
25 diluti 0W\%L{BH@JSCH%EGNcu&omwym@résiaﬂmasham@timmdcimaid%ew to 30 pM
Prepare working solutions at 4X final 'ﬁoncentratiocp i.N cbo%oued lution
buf fer. Rispajawapdbduptock is prepared at 1 nMin membrane dilution buffer. Final assay

15  concentration is 0.5 nM.
A;: [3H]- DPCPX, AmershamPharmacia Biotech, Piscataway, NJ. Stock is
prepared at 2 nM in membrane dilution buffer. Final assay concentration is 1 nM.

=
)
L] a

Non-specific Binding:
| Aza: To determine non-specific binding, add 100 nM CGS 15923 (RBI, Natick,
20 MA). Working stock is prepared at 400 nM in compound dilution buffer.
A;: To determine non-specific binding, add 100 M NECA (RBI, Natick, MA).
Working stock is prepared at 400 M in compound dilution buffer.
Compound Dilution:
Prepare 1 mM stock solutions of compounds in 100% DMSO. Dilute in compound
25  dilution buffer. Test at 10 concentrations ranging from 3 yM to 30 pM. Prepare
working solutions at 4X final concentration in compound dilution buffer.
Assay procedure:
Perform assays in deep well 96 well plates. Total assay volume is 200 ul.
Add 50 ul compound dilution buffer (total ligand binding) or 50 ul CGS 15923 working
30  solution (Azs non-specific binding) or 50 ul NECA working solution (As non-specific
binding) or 50 ul of drug working solution. Add 50 u! ligand stock ([3H]-SCH 58261
for Aza, [3H]- DPCPX for A;). Add 100 u! of diluted membranes containing the
appropriate receptor. Mix. Incubate at room temperature for 90 minutes. Harvest



Perform assays in deep well 96 well plates. Total assay volune is 200 pl.
Add 50 , ul conpound dilution buffer (total |igand binding) or 50 pl1 CGS
15923 worwDng/o4863 sol uti on (A2a non-specific binding) or POT/ush2/MNECA

wor ki ng sol ution (Al non-specific bi ndlég) or 50 NI of drug working
solution. Add 50 NI ligand stock ([3H]-SCH 58261 for A2a, [3H - DPCPX for
Al). Add 100 NI of diluted nmenbranes containi ng the appropriate receptor.
M x. Incubate at roomtenperature for 90 m nu rvest WO 03/048163

PCT/ USO2using asBrange! ¢al In@waserr antrePagkard Cﬁ%/ﬂx@&r@la*@ﬁt Adohdxat MiRtREENt | | ¢ er

pl at es. t(ﬂﬁ[ kard
TopCount C?cggaﬂi)n%nﬁlc %I%(%QE ?(g:a%%&?é?%aggt @%’?gércr'w{/ag 0 yélfl tting
the di Spbateenmrf IG5 r\m&sasusy mgngmhé tispltcement wuness Gsing angtepatiugr cnve Excel ) .
Determ ne Ki va ues

P ff. | -ind d
cat al epsfitting pf‘P@ath [;%PHBH\? r"i%%%l?&?%#ﬁﬁ”@s; rﬁ?@hle réaﬁg ! Int gfi)

vei ghi ngHgQ_,?eagg ,gduaé(gecgﬁ_ﬁggsﬂhqh@aétal eptic state is induced by the
subcUt aneous adm nistration o opani ne receptor_ant agonij st

hal oper i dol (MalagSpgqg@cﬁ)aWQiy rmim(@dlﬂrtﬂSeRwestGaiQOﬂwy) WAighiNas1 62PR&E

t I t.hi t. h 10
cover _of 25 s 5T caPlpdSalR g desBPE RSB ARER Anhtfafoh e
wi th theqopanme reabpr a'ﬁi‘égo"rﬁét Hfogdritiok ¢ ATt/ kdiescr $aimin bbforé testimgrtheegs
abduct ed and extended posture”). The use of such an unnatura

post ure ARIMY @ﬁtﬂﬂal\/eﬂtﬂal QH@?%%e(FOF this test, the fiafs are RIaced op e MIGHSFN The

ti spa t al of
one 8o (e et SERTBkiofss el H on 2 ¢f iy JRUIRIEGEIATRY

sel ect l VBeerEfab)e atthaoai mqalazcrucammesgnsd withesl| feualagstabmuctadeard ekiensiedr ed
orally at doses ranging bet 3 an kg, .1 fore I n
the ani h{P9 POSIUTEA TL"I@S‘H%\M@?UQW%” Nﬂﬂﬂﬁ”éalgg?sé‘%ﬁd? ﬁsg‘aw&ﬁ'gmt CRECETK gYJ °
mal e Spr I ng 20
275 300 G Blidrbatdbint. RE e Shatfbfrop{Rbimeht Bhne iy bnul it A0 - %4
per cagecompleté rémeealamfccamspavm (Hlecaht datdnoptie measuded meximally fosd 20seser at ur e

and 12 hour ljght/ dark c The day before the surger e rats are
fast'ed over n%rgﬁtseﬁqme\%a& é‘ﬁe%&?'n? At alg§m5? 8% %Ya(ipatgﬁ}@ér %@65385ﬁaﬁe

(6- OHDA) o} | ¢ andb 4irBboRFd 86 fiecor di ng
to the mtﬁ'ﬁf&gﬁﬂﬁ%%hﬁ%ﬁfg%ﬁf‘" gtrhg/{kg gl’al an Research, 4 (1970), p.
485- 493, aaimhléinger st edt, Eur. J. Pharmacol., 5 (1968), p. 107-110, with

m nor chg ﬁ A Briefl iJTE tlzed with chloral hydrate
(400 rrg/' DA Legian B2 pk, ip) 30 min prior to

6- OHDA i nj ect pgQit rﬁé]e%ﬁn%[g#e%&lv%@%aisf@ﬂ#ﬁe@lﬁvéf GdI€o,!Cunb, kaly}, Meighing
noradrenergic term nal s

20  275-300 g, are used in all experiments. The rats are housed in groups of 4 per cage,

with free access to food and water, under controlled temperaiure and 12 hour light/
dark cycle. The day before the surgery the rats are fasted over night with water ad
libitum.
Unilateral 6-hydroxydopamine (6-OHDA) lesion of the middle forebrain bundle
25 s performed according to the method described in Ungerstedt et al, Brian Research,
24 (1970), p. 485-493, and Ungerstedt, Eur. J. Pharmacol., 5 (1968), p. 107-110, with
minor changes. Briefly, the animals are anaesthetized with chloral hydrate (400
mg/kg, ip) and treated with desipramine (10 mpk, ip) 30 min prior to 6-OHDA injection
in order to block the uptake of the toxin by the noradrenergic terminals. Then, the
30 animals are placed in a stereotaxic frame. The skin over the skull is reflected and the
stereotaxic coordinates (-2.2 posterior from bregma (AP), +1.5 lateral from bregma
(ML), 7.8 ventral from dura (DV) are taken, according to the atlas of Pellegrino et al
(Pellegrino L.J., Pellegrino A.S. and Cushman A.J., A Stereotaxic Atlas of the Rat



30 animal s are placed in a stereotaxic frame. The skin over the skull is
refl ected and the stereotaxic coordinates (-2.2 posterior from bregnma
(AP), +1.woloanexied frombregma (M), 7.8 ventral from durat(idW/37aie taken,
according to the atlas of Pellegrino et @I_ (Pellegrino L.J., Pellegrino
A.S. and Cushman A.J., A Stereotaxic At/lias of the Rat WD 03/048163

PCT/ US02/ 37915 -40 Brain, 1979, New York: Plenum Press). A burr hole is

then placed in the skull over the lesion site and a needle, attached to a
Hami | t onBsaini h929, New|Yarky Benum Brassy Adiurr hpfeds ther plaggddn tibkylcpvers

dissolved in 4 | .of Line wt 9 ' i | O and
I nfused ﬂ.le @ﬁl@nc%f?s?ici? r‘%ecg{%,ra&aghgé (qa?g%ﬁqoglﬁﬁ'ﬁgﬁ’ %Z‘?\?\’gwggm?cﬂ uslie(f)tn 5
punp. Theipseriieh & igd-OHDAWMCIAS dssonddi ihiaopiedf Salink withnl0Bheaseorbiccadid wound
is closed and the animals left to recover for 2 weeks. Two weeks after the

| esi on t ke antibgidant adhinfussteat doe apnstant thowsaiesef hiyl Mgnin @sing gnusfusion
Benser azi de ( [ kg, .ip).and select . the . ' f n of full
cont Sal aPdMg: Zfﬂ?nﬂEQa@dﬁt"%'m%é@mi‘ ﬁh? hég‘g'“ﬁﬂ?'eé;ﬁ'ﬁ%ﬁggpgéam%'m&s ed
r ot arre; gﬁﬁzség Mﬂh@iafpgrgha@[bh.tofﬁabweaﬁ%mw?rew ng at |east 200 conplete
turns is not included in the study. Selected rats, re e .test
drug 3 days affmerwesks itemihgdesierthg Fﬁgi%?dnﬂﬁ'ﬁmaév'w&'bﬁ%& (ég mg/kg,
super sensit i,Vi r st AT r
orai 1y Al BéhoeRRd RM A BRI kBRIl O I e e ¢ 1
poi nts g icoﬁtrﬁlaleraﬁt)urdiﬂ qbagﬁfcéddnehe geh Eesjtiegtp’emimdcﬁy a%@ﬂ‘lftm e(stlameder@tos e]c of
L- DOPA (4 npk, i us benserazide (4 ;o nd t eval uat i on
ur dong. GenariciesB et et shomoas PhDsaiuef s B S i fdin <
wer e obt ;ﬁj,él%g,dg,or preferred and/ or representative conpounds of the

esu

I nventi on. [ts of the binding assay on conmpounds of the invention
showed Al a Ki Sekictedudtssecéivaltivitestdaug 3 dalysaftesthenpiming tespireasimadd

conmpounds, showi ng_ Ki ,val ues bet nP.3 ang 1 Y S

ot br m nEBPBYIRS Teantey SiParsenviyECThe B Rh0.epofir RBlBPhiat ol
CompoundfifinisRstelbrany aodiaeeis rarbingtietibun tanaho hig atitiéreht timeabout
1600. Preferred are cogﬁounds are those wherein the selectivity is >100.

25 PFrSef eipoints ¢iopdubd2 bhbeksre thevinjeciiop®f Zosylibeasbalbdese alsQORA|(4traplby

when tested orall t.d- kg, f |z cat: |G |\ in rats. One
to three' &Hﬂ%@ﬁﬂge%lz'qleoénﬁgg’ 'ﬁ) 8% “ﬁ%g{é%%ah?é?ﬁdégmlﬁ%%mgg (%l{ét hod of the

i nvention, prejsfige/aboe te'ét)grdveﬂnaéé,lﬂget&l@wmgeeﬁuusawerewmaiaédifons from
t he conpounds described by 30 this invention, I1nert, pharmaceutically

accept ablpseiesred andfocwpreteriativeceornpryrdne! ihegayentionso| i d f or m preparati ons
i ncl ude powderg, . hRNGAS bindiRPEEsHPoiF cHBBUhES of BRPRAYLASon showed A,, Ki

20 vaules of about 0.3 to about 50 nM, with preferred compounds showing Ki values
between 0.3 and 10 nM.
Selectivity is determined by dividing Ki for A1 receptor by Ki for A2a receptor.
Compounds of the invention have a selectivity ranging from about 1 to about 1600.
Preferred are compounds are those wherein the selectivity is >100.
25 Preferred compounds showed about a 50-75% decrease in descent latency
when tested orally at 1-3 mg/kg for anti-cataleptic activity in rats.
One to three compounds of formula | can be administered in the method of the
invention, preferably one.
For preparing pharmaceutical compositions from the compounds described by
30 this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from

about 5 to about 70 percent active ingredient. Suitable solid carriers are known in the



cachets and suppositories. The powders and tablets nmay be conprised of from
about 5 to about 70 percent active ingredient. Suitable solid carriers are
known i n woe3swd3168/ 048163 PCT/ US02/ 37915 -41 art, e.g. NMRETASOBIIS
carbonat e, magnesium stearate, talc, gﬁr | act ose. Tablets, powders,
cachets and capsul es can be used as solTd dosage forms swtabl e for oral
adm ni stration. For preparing suppositories, a low nelting wax such as a

m xture of fatty acid 5 glycerides or cocoa butter is first nelted, and
the acti a8, e:gglnmgmumsam@wéesr@dgn%%‘g@ﬁétﬁj@ tala, Isegar, faciesey Tablels.i ng.

0o BB SRR LRt i ol B S

sol uti ongdnﬁr%pgtw ons and enul sions. As an exanple may be nentioned water
or water-propyl ene glycol solutions for parenteral 10 injectiagn. Liquid

f or m pr epar at Fonprepgyingl suppostpiiere aleWumpling wax sueh aagBifure of fatty acid

adm ni str

Col uth ondbrites PF BT L BRENEI ARt ke g Ph i tRBIBY s spRs et 172

phar rracehbmoglehléoaﬂymé@m 8s by stigirig. €The snmhna‘iorﬁ@genimjds rixtgreds $esh gas.
Al so includ are solid forlﬁ‘greparatlons whi ch are |ntended to be

conver t e@oureshibia cgnirsTientesizedmolds W'QWPG 1o 6eal g eraby 88 Wor eit her oral
t |
cuspenst ons - akisIHET BisBardfhosHElds b PEEhcbEit EncPainbIsS A an

deliver abkarrfpleaﬁ&v&re’mielnﬁonéfdﬁWaté\(brtwatesqbeuspsmdane:glypolssdlutms fon paterkteral he
formof creans, |otions, aerosols and/or enul sions and can be included in

a tr@nsdé’ﬂ%‘ﬁlo%atch of the matrix or reservoir type as are conventional in

the art for t \‘Hrﬂ? Fepa?élﬁr%%g ﬁlé&?ﬁcﬁﬂ%ﬂfbds&oﬁﬁﬁﬂaﬂb%lﬂed orally.

Preferably, arma eut | preparation is in unit dosage form In such
25 form adhamptratmm ation is subdivided into unit doses containing

t tit f t ffect t
? O heh eve. t nadiaq pispdanians sutie Yor ARRRRGT e Bielite EnfRns L FSIBRLT o
ina Ugbh/d‘é?%mpfwrﬂéﬁﬂ?dyaﬁé Hcomlinalién \Wih &ﬁh@fmé’@hd@bﬁ;ﬂaéé plegout 0.1

ngto 10 ng, nore preferably fromabout 1 ng to 3 ny, accordlngtothe
par tlis&cul aarrmmpﬂzwatam an NS0 compressedagasiosage enpl oyed may be varied

dependi ng upon,th |rerrent of the atle t it e
condi tion bei %ﬂf’ arBe?t Pﬁ?ﬁ%ﬂ%ﬂ?’é 'Cﬁ'a%rgé&{ég'gggégb Oc&ngén%
parti cul ahopt tb’é#bié)(}sé Stquhfé! ﬂ&rr‘n*}ﬁeﬁéﬂﬂa'tlbnﬁorté‘lﬂle@@al drpaeemtelal,  treat ment
is initiated W|t snal dosages which are I ess than the optinum dose of

administration. Such ||qU|d forms include solutions, suspensions and emulsions.
The compounds of the invention may also be deliverable transdermally. The

20 transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.
Preferably, the pharmaceutical preparation is in unit dosage form. In such

25 form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component, e.g., an effective amount to achieve the desired purpose.

The quantity of active compound of formula | in a unit dose of preparation may
be varied or adjusted from about 0.1 mg to 1000 mg, more preferably from about 1
mg to 300 mg, according to the particular application.

30 The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage for a particular situation is within the skill of the art. Generally,
treatment is initiated with smaller dosages which are less than the optimum dose of



WO 03/048163 PCT/ US02/ 37915 -42 the conpound. Thereafter, the dosage is

I ncreased by small increnents until the optinumeffect under the

ci rcunst awoas/0iH63 eached. For conveni ence, the total dail ycrdseszag®isay be
di vided and administered in portions during the day if desired. The anpbunt
and frequency of administration of the é%r’rpounds of the invention 5 and
the pharnmaceutically acceptable salts thereof will be regul ated according
to the judgnent of the attending clinician considering such factors as
age, condiie compandd. Jheeeafter the igeris ingreaged bysmadviagremends uphlthey mpt ons

being treat.ed. A typical .. recommended do re¢ for. :
Formul & pphgus affedfhidhrdns SiPUREGICes fo R tnety Hl Sonb nireage ot Baig
10 to 10QRsHYE Ay bé dividdd hed hekinidierédatipdfiodesrsinganstayiifcteesieldl ef from
central nervous system di seases such as Parkinson's disease. The co%nds

are non-t oxi ¢ Thiesamaunt andfreqeenayi efradministation i dee camgeundspbthepisne

i seske. ad MR e aubaRticay s0eEMeBid St Aty bEteRTRle aeschiigipdRe
appr oved jgiRfREntasidhe @tteadingadinbiin Eondiderimpelicty tactorseistagd, aondigionrara

consideration 15 the age, sex and condition of the patient rénd_t e
sever i t y size efitbeqiatientas well asseyrpbceidhersymptamsiPaingtreatas AYRIFRlof a

4 I _ C . , . _ e
adm ni ot dpentieBieh dosaBE gt icFcoRbdundE U HmgE & AT SRR LE, |
t he dosesdroph 10lAg ¢®2PO0 end/dapgrafaratiien ©do d900ung/dag) iapwo to\Mendiaidiedni st er ed
in conbination, the conpound(s) of formula I agﬁsthe ot hﬁ[&)ﬁg ﬁ%%t(s) for
treakd ng doaeRitPBENIde ﬁ'@é&g@‘ CRMMral MERAHS FISHINUSRASHT US s?'} ns
sequent | %iééése-.rhfrp%rb eng{ﬂ&ﬂﬂ@ﬁ&ﬁdﬁ@%%n‘ﬁmnfé}f@reewﬂﬂé Ho8hgé Pange.

conbi nation aré e y given on d erent dosing schedules, e.g., one
conponent is Jthe dossscaretidoshaje regimen af thenethesagentssusedhioithe treatmenteof t he

P ot or anRATANEaR SR ase wiiPE Egmiaa mahe dlidndiid i i veftotBes cpar at e
dosage f QiFojet HHSELAM 8o f&(ﬁﬂ@ﬁﬁﬁthe—r LEN iﬂ%ﬁ,gaﬁi]fn@ ifteedBHsRSeration

phar maceutical dosage forns contain a conpound of "the invention.
Thosks skithé adei sex aad aonditiohlof thecpgtigntandhte styedtyeofitbe wiseasen lbie nodi fi ed

t tain both d of formulg | d ] ' T
scope of SRBoted DA FERRIRE cBooutiiPd aLedtRelad B0 RERL Phfd AiPner 8F
be 30 i mpgRisBif stdiseA6PaGR R Ts BAMMISEFd, WEWERHOLEE6BhBGHMEIRNE Rllbbe - 43
Phar maceut i cal Dosage Form Exanpl es EXAMPLE A-Tablets No. |ngredients

ng/ t abl etefiegtivabbapared to the doses of the components administered as monotherapy.

When administered in combination, the compound(s) of formula | and the other

20  agent(s) for treating Parkinson’s disease can be administered simultaneously or
sequentially. This is particularly useful when the components of the combination are
preferably given on different dosing schedules, e.g., one component is administered
daily and another every six hours, or when the preferred pharmaceutical compositions
are different, e.g. one is preferably a tablet and one is a capsule. A kit comprising the

25  separate dosage forms is therefore advantageous.

The following are examples of pharmaceutical dosage forms which contain a
compound of the invention. Those skilled in the art will recognize that dosage forms
can be modified to contain both a compound of formula | and a dopaminergic agent.
The scope of the invention in its pharmaceutical composition aspect is not to be

30 limited by the examples provided.



1. Active conpound 100 500 2. Lactose USP 122 113 3. Corn Starch, Food
Grade, as a 30 40 10% paste in Purified Water 4. Corn Starch, Food G ade
45 40 5.wOmgnedsum Stearate 3 7 Total 300 700 Met hod ofchaisud/zmoture M X
IltemNos. 1 and 2 in a suitable mxer f 10-15 mnutes. Ganul ate the
mxture with ltemNo. 3. MIIl the danp Ytanul es through a coarse screen
(e.g., 1/4", 5 0.63 cn) if necessary. Dry the danp granul es. Screen the
dried granules if necessary and mx with ItemNo. 4 and m x for 10-15

m nutes. Add Item No. 5 aRbarmaceutioal Dosags hatreExamies ess the mixture to
appropriate size and wei gh ES 3lpls¢|5tgbi le!tabl et machi ne. EXAMPLE B- Ca

sul es No. Ingredient ng/cap 1. Active conpound 100 500 2.
Lact ose [UREZ 106 T T Starch, Food |3 gdaabiét /P méitatyBonesi um
Stearat ¢ ﬁ@'? 4'?%@6%13@700 10 Met hod A ﬁ}gnuf act reéMx It m Nos. 1, 2
and 3 ing ajsul ablpg;t,bé%woufngr 10- 15 m nyt es. 1¢@id IEemm 4f and m x for

1-3 mnutes, Flll the mxture intao-suitablle two-p atin

capsul eg o2. a >UI ﬂ.alotqseeldSEpsul ati ng rrachl ne. le the YBesent invention
has been—dgser - f yf the—spe 15 podiprent s set
forth afove, manyt‘ﬂ §tﬂ5§ PQ G('E [?ﬁgtlons a%%l i at i%hs thereof  will
be appan ent tolth @p@&ﬁstr%'m rHﬂf\e ar inlt he art.. A | such—-alternati Ves,
nodi fi c4tiéns and GﬁHﬂl%lﬁl’QithQﬂé;ﬁaH?ended to faA® within4bhe spirit and
scope offtpe—present WO-0371 048163 L 44- W\
claim 1. 5\ cofpo AONes @s%ﬁ?ré&eby t he strucmpqill_ufw notac NH2 Al NN
~~-R Total 300 700

Method of Manufacture

7)

Mix Item Nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate the
mixture with ltem No. 3. Mill the damp granules through a coarse screen (e.g., 1/4"
5 0.63cm) if necessary. Dry the damp granules. Screen the dried granules if
necessary and mix with [tem No. 4 and mix for 10-15 minutes. Add ltem No. 5 and
"'mix for 1-3 minutes. Compress the mixture to appropriate size and weigh on a
suitable tablet machine.
‘ EXAMPLE B-Capsules

No. Ingredient mg/capsule | mg/capsule

1. Active compound 100 500

2. Lactose USP 106 123

3. Corn Starch, Food Grade 40 70

4, Magnesium Stearate NF _ 7 _7
Total 253 700

10 Method of Manufacture

Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 rhinutes. Add Item No.

4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece hard gelatin
capsules on a suitable encapsulating machine.
While the present invention has been described in conjunction with the specific
15  embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit and scope of the

present invention.



~N R2-Y-(CH2)n-X Ria 5 or a pharmaceutically acceptable salt thereof,
wherein: Ais C(R) or NN R and R a are independently selected fromthe
group comwogawBiomgedf H, (C -C6)- al kyl, halo, CN and - CF3; PETIGS02/8M15 - S-,
-SO, -SM2-, RS5-heteroaryldiyl, R5-arylgne or R7 R7a (Qp -Q (OQa 10
R7 R7fa p and q are independently 2-3; Zg]and QL are independently sel ected
fromthe group consisting of I I I I I -N, -C -G -G and -CHCN' OH
COCH3 provided that at least one of Qand QL is -N-; 15 Ris R5-aryl,

R5- het er W glRiMR6- ( C2- C6) al kenyl or R6-(C2-C6)al kynyl; R2 is R5-aryl,

R5- heteroaryl, R5-aryl (G -C6)al kyl or R5-heteroaryl (O -C6)al kyl; or R2-Y
isVU N U V, and Ware independently selected fromthe group consisting

of N andy, 20 ARbmpuuNY demtéd BY thestliclorad fofmila V and Wis CRI;
nisl,2or3;and (a) Ais R) and is -C(R3)(R3a)-, -C(O-, -0-, -S, -SO,
-S2-, R4-arylene, R4-heteroaryldiyl, or “N(2R9)-; or Ais C(R), Yis a
bond, and X is WD 03/048163 PCT/ U802/379#¢/\,\ﬂ»5'\1-C(R3)(R3a)-, -¢(O-, -0-,
-S-, -SO, -SQerr)-, R(err)-arylene, -N(R9) - or het er oaryl di yl ,
provided that when X is -N(B-_or 4-_h_e)E ytdiyl, R2 is not phenyl or
phenyl - (C,-CB)alkyl; or (H} ATsMXTs fR9)-, Y is R5-arylene and R
is R7 R7a A

5  orapharmaceutically acceptable salt thereof, wherein:

Ais C(R") or N;

R' and R'®are independently selected from the group consisting of H, (C1-Ce)-
alkyl, halo, CN and —CF3;

Y is =O-, -S-, -SO-, -SO,-, R*-heteroaryldiyl, R*-arylene or

10 R’ R
p and g are independently 2-3;
Q and Q' are independently selected from the group consisting of

| | I | |
—N—  —C— -C— ~“C— and —C—
H ' CN ' OH COCH;_

provided that at least one of Q and Q' is "f!l— ;
15 R is R¥aryl, R¥heteroaryl, R®%-(C,-Cs)alkeny! or R®-(C,-Ce)alkynyl;
R? is R¥aryl, R¥heteroaryl, R>aryl(C1-Ce)alkyl or R>heteroaryl(C1-Ce)alkyl;
or R%-Y is

U, V, and W are independently selected from the group consisting of N and
20 CR', provided that at least one of U, V and W is CR';
nis 1, 2 or 3; and
(@) Ais C(R") and X is —-C(R%(R%)-, -C(0)-, -O-, -S-, -SO-, -SO»-,
R*-arylene, R*-heteroaryldiyl, or -N(R®)-; or A is C(R'), Y is a bond, and X is



10-N( (OP)Q1- Ri )gq5 R7 Rya or nis 2 or 3; and (c) Ais Nand X is
-C(R3)(R3a)-, -C(O-, -0-, -S, -SO, -SX-, -N(R9)-, R4-arylene or

R4- het er oaoyBaisibks or Ais N, Yis a bond and X is -C(O - PCTN{SRE}37915
R4-aryl ene or R4-heteroaryldiyl; or A_ig N, Yis -N(R9a)-, -C(ON(R9a)- or
10 -0 (CH2)2-N(R9a) -, and X is -N(R9)-; or Ais N, Xis -N(R9)-, and Y and
R2 together are R? R?a (C)P RlO N( )Ql( C)q R? R?a or nis 0 and
(d) A %I§a |s-& 10 N R,0 N or ;or
(e) A |s—QR (R h@é@)f -QdSy -8R0 ﬁ@zo@eaﬁéen%ré' RR7 Owaqia@BQ'ﬂly{ C)p

by e b Pl it WhetNR e RR) lﬁ%ﬁ@ec%@rm%ﬂ@ &C%%X@r@héwp - CHz

i ndependé@i-Cy)adiojleoted from the group consisting of H -OH  Cl1-C6 al kyl,

hydr oxy(C(err) - ngrr))éz\; ) alLk0x %Cl C6)ad kyl, am no(C, - C6) al kyI
(C, - Cs)al kyl anin gl?w'\&%d(%' Ea&' QF@‘PQ% Ro(C, - 0B)al kyl : WO
03/ 048163 PCT/ US02/ 37915 -46 R4 igg %3 substituents sel ected from the

group consisting of H, (Cl-C6)al ky(l\/ -OH, (Cl1-C6) al koxy,
(C1- C6) al koxy( Cl1- C6) al koxy, hado ~-Of8, and -CN; RS is 1-3 substituents

i ndependently sel ected from th 9n5| sting of H (Cl-C6)al kyl, -OH,
(C1-Co) al koxy, (Ci-Co)al koxy(Cl CG I (Cl C6) al koxy( C1- C6)
5

ornis 2 or 3; and
(c) Ais N and X is ~C(R%)(R*)-, -C(O)-, -O-, -S-, -SO-, -SOz-, -N(R%)-,
R*-arylene or R*-heteroaryldiyl; or A is N, Y is a bond and X is -C(O)-, -N(R®)-,
R*-arylene or R*heteroaryldiyl; or A is N, Y is -N(R*?)-, -C(O)N(R**)- or
10 —O-(CH2)2>-N(R®)-, and X is -N(R%-; or Ais N, X is -N(R%-, and Y and R? together
are
R7 R7a
R1°—N<( )p>o —
( C\)q
R’ R™
ornis 0; and
(d) Ais N, Y is abond, X is -N(R%-, and R? is

or
15 ; or

(e) Ais N, X is -N(R®%- and Y and R? together are

wherein Z is —-C(0O)-CH,-, -C(0)-CH(C,-C, alkyl)-, -CH,-CH(C,-C, alkyl)-,
or -CH(C,-C, alkyl)-CH,-;
20 R®and R* are independently selected from the group consisting of H, -OH,
C1-Ce alkyl, hydroxy(C+-Cs)alkyl, (C1-Cg)alkoxy(C1-Ce)alkyl, amino(C1-Ce)aIkyl,
(C1-Ce)alkylamino(C+-Ce)alkyl and di(C+-Ceg)alkylamino(C1-Ce)alkyl;



5 al koxy, halo, -CF3, -CN, -NH2, (Ci1-0C6)alkylam no, di(Cl-C6)alkylam no,

am no(C, -C6)- al kyl, (Cl-C6)alkylam no(C1-C6)al kyl,

di ( C1- Co)wblogloastsno( C1- C6) al kyl , (Cl-C6) al kanoyl - am no, PCT/US02/37915

(C1- C6) al kanesul f onyl am no, (Cl-C6)al ky4 hi o, (Cl-C6)al kylthi o(C1-C6) al kyl,
R6- (C2- C6) al kenyl , R6-(C2-C6) al kynyl, hydr oxy( C1- C6) al kyl ,

(C1- C6) al koxy- (O -am no, or heterocycloal kyl ( C1- C6) al kyI 10 R6is 1to 3
substituents i r]dependent |y selected fromthe group consisting of H,

(C1- 06) al kyl , R'd%1-3 snbstiyents selectedifram the gruamensstingoé H, rﬁam%)ﬁiléﬂt ly

?(élle%%)eglégg@tﬁe)(%f% ¢°8§§1ﬁ§%)ﬁ: §8)%x§é?%|§gé&k}élngr_%ﬂ R7 and an R7a
Ism;tdjz;tole'ﬁlgent OR g?gC?QMtngmﬁrﬁég%Exc@ fRBm ?g&grbopﬁfaslbhng olient s
(Cl- C6)a vLo8Hl (Eustys)alkar a 0119%"’"@ ueg@i‘%’é 1-Ce)-

' ndel%end%nédég ﬁ@be@ﬁsd tmmm?koxr@%@kg‘gﬁﬁhétd.(m -Gf)alik xanﬁi%) Qﬁw(mloe)

hydr oxy( C2- , _am_no I(<:y
( C1- C6) alawl a(@n ai&yI@e)'m r<3y1Ce @ikylcg!l(@fs Dadwlamlmﬂi Kyl (@1 s)alkanoyl-

hal o- ( C3; k
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ar conpound of claim erein is N e

corrpoﬁndﬁ3 %e[’qré (ga'MéS‘e&??a 'S (r)rp -S-, -N(R9)- or R4-arylene. 4. The

compeund of Clrtijg Jto\dﬂﬁﬁtﬁnme\ﬁts ihdép@ﬂﬂ@nw s@lepRIdzOMYthe gBdus consistingpopALnd

of claim1l wherein 6. The conpound of claiml wherein Ris

furyl . V\(QO%M‘MES@H’G@@QV‘Q%QB" halgs 7. A conpound of claim 1 sel ected
Lo NP SRR Lo kb SERY SHRcRly rond a0 oW M 01
R2- Y- CHEhalkyIREC1-Cs)alkaxy (Oy-Cbikyl, R"-aryl and R’-heteroaryl, or an R’ and an R™
substituent on the same carbon can form =0;
15 R® is 1 to 3 substituents independently selected from H, (C4-Cg)alkyl, -OH,
(C4-Ce)alkoxy, (C1-Ce)alkoxy(C4-Ce)alkoxy, halo, -CFs, and —CN;
R® and R™ are independently selected from the group consisting of H,
(C4-Ce)alkyl, hydroxy(Cs-Cg)alky!, (C1-Ce)alkoxy(C2-Ce)alkyl, amino(Cz-Ce)alkyl,
(C4-Ce)alkylamino(C2-Ce)alkyl, di(C+-Ce)alkylamino(C2-Ce)alkyl, halo-(Cs-Ce)alkenyl,
20  CF3-(C1-Cs)alkyl, (C3-Ce)alkenyl, -(Cs-Ce)cycloalkyl and (Cs-Ce)cycloalkyl-(C+-Ce)alkyl;
and
R'is H, -C(0)-0-(C-Cg)alkyl, R>-aryl, -C(O)-(C1-Cs)alkyl, -C(O)-(R®-aryl) or
R>-aryl-(C;-Cg)alkyl.

25 2. The compound of claim 1 wherein A is N.
3.  The compound of claim 1 wherein X is —O-, -S-, -N(R%- or R*-arylene.
4. The compound of claim 1 wherein Y is a bond or piperazinyl.

30
5.  The compound of claim 1 wherein R? is R®-aryl.

6. The compound of claim 1 wherein R is furyl.
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Ove F O Nve-03m48163/ Me -Ove 5 8. A pharnaceutical conposiPOTarsozempsi si ng a
therapeutically effective anount of a_ ggr_rpound of claimlin a
pharmaceutically acceptable carrier. WO 03/048163 PCT/ US02/ 37915 -48 9.
The use of a conpound of claim1l for the preparation of a nmedi canent for
treating a central nervous system di sease or stroke. 5 10. The use of claim
9 for trdatind eyppeurd ehclairadraealeated diose thagrasip ConsiftivgLRfceamrayngs of
di seases,, 11 A method of claim 10 for treating Parkinson's disease, senile
t%g?brM

denenti a oses of organic origin. 10
X"
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wherein R%-Y-(CHz)n-N(R%- is as defined in the table:
RZ-Y-(CHa)a-N(R®)-

F NN CH
NEAR N
\

F

8. A pharmaceutical composition comprising a therapeutically effective amount of

a compound of claim 1 in a pharmaceutically acceptable carrier.



12. A pharmaceutical conposition conprising a therapeutically effective
anmount of a conbination of a conpound of claim1 and one to three other
agent s uswbul/ousi63 t reati ng Parki nson's di sease in a phar mecautSozaiony
acceptabl e carrier 15 13. The use of a ggonbination of a conmpound of claiml

and one to three other agents useful 1n treating Parkinson's disease for
the preparation of a nedicanent for treating Parkinson's disease. 14. A
kit conprising in separate containers in a single package pharnmaceuti cal

20 conpositions for use in conbination to treat Parkinson's di sease wherein

one contai ner, conpri.ses a pha i,cal ,,.co Lt on risi

ef fecti vg' am)jlij-nf Lg% Ofa‘?‘ %%B@%%Bgﬁsﬁrﬁﬁf g’% %ﬁ%&étﬁa?f%ﬂﬁeﬂqaéﬁ%tﬁgr
accept abiréaﬁﬁg? hic@htraR AENDS s9Etem HideaSgRRsBbReCONt @i Ners, one or nore
pharmaceutical conpositions each conprise an effective amount of an agent

useful in the treatment of Parkinson's disease in a 25 pharmaceutically
accegt abHS. Calrhtse of claim 9 for treating depression, cognitive diseases or

neurodegenerative diseases.

11. A method of claim 10 for treating Parkinson’s disease, senile dementia or
psychoses of organic origin.

10
12. A pharmaceutical composition comprising a therapeutically effective amount of
a combination of a compound of claim 1 and one to three other agents useful in

treating Parkinson’s disease in a pharmaceutically acceptable carrier

15 13.  The use of a combination of a compound of claim 1 and one to three other
agents useful in treating Parkinson’s disease for the preparation of a medicament for

treating Parkinson'’s disease.

14. A kit comprising in separate containers in a single package pharmaceutical

20 compositions for use in combination to treat Parkinson’s disease wherein one
container comprises a pharmaceutical composition comprising an effective amount of
a compound of formula I in a pharmaceutically acceptable carrier, and wherein, in
separate containers, one or more pharmaceutical compositions each comprise an
effective amount of an agent useful in the treatment of Parkinson’s disease in a

25 pharmaceutically acceptable carrier.



