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This invention relates to substituted 1,2,4-triazolo[1,5-c]pyrimdine
adenosi ne A2a receptor antagonists, the use of said conmpounds in the
treatnent of central nervous system di seases, in particular Parkinson's

di sease, and to pharmaceutical 15 conpositions containing said compounds.
Adenosine is known to be an endogenous nodul at or of a nunber of
physi ol ogi cal functions. At the cardi ovascul ar system | evel, adenosine is a
strong vasodilator and a cardiac depressor. On the central nervous system
adenosi ne induces sedADENOSINEiAY, RECERTORANTAGONISTS ef fects. On the
respiratory system 20 adenosine induces bronchoconstriction. At the kidney
leveP, it exerts a biphasic action, inducing vasoconstriction at |ow
concent r eRPS FAERERRE o) REPATEADPLISATION Adenosine act's as a
lipolysisTnhibitor on fat cells and as an antiaggregant on platelets.
Adenosi ne acthlﬁ applinatitiracletnd priotity tond.Sr Keovisionai Appliiatiberadiis34eads aed 25
specific rece §§1%§§Fh belong to the famly of receptors coupled with G
protelns and phar nmacol ogi cal studies, together w th advances
in nolecular blology, have allowed the identification of at |east four
subtxpes . ihe receptors: A, A2a, Alb and A3. A and A3 are

h|g af fFartys iting the activity of the enzyne adenyl ate cycl ase,
and A2a and Alb are Iomfaffinity stinmulating the activity of 30 the same

. Anal f t.esgct kil dbe A
R2a Al b and HseeBraiaty B s el dakefe b HRMBdhebdthoniin 1 o

for the A‘Z%Eéﬁt%?faﬁfag%fnﬁs@fth@%‘ér@f(‘s%hd)ebﬁ?buh@é il @@treé’tﬁ?éﬂ%?c@ﬁtrélhe' r
reduced level of sid€ affects he cen nervous system A2a

ant agoni BeIyogasysieuedianasessin pesinvlardtapesonssliserses andubharmegauticale
f un%l Onéo‘mpositions containing said compounds.

Adenosine is known to be an endogenous modulator of a number of
physiological functions. At the cardiovascular system level, adenosine is a strong
vasodilator and a cardiac depressor. On the central nervous system, adenosine
induces sedative, anxiolytic and antiepileptic effects. On the respiratory system,

20 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
platelets.

Adenosine action is mediated by the interaction with different membrane

25 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
receptors: A4, Aza, A2p and As. A4 and Az are high-affinity, inhibiting the activity of the
enzyme adenylate cyclase, and Az, and Ay, are low-affinity, stimulating the activity of

30  the same enzyme. Analogs of adenosine able to interact as antagonists with the A4,
Aoz, Azp, and Aj receptors have also been identified.

Selective antagonists for the Az, receptor are of pharmacological interest
because of their reduced level of side affects. In the central nervous system, Az,

antagonists can have antidepressant properties and stimulate cognitive functions.



WO 03/ 048164 PCT/ US02/ 38134 -2 Moreover, data has shown that A2a receptors
are present in high density in the basal ganglia, known to be inportant in
t he cont rwb oef4sTawvenent. Hence, Al a antagoni sts can i npr @Ce/usol/si34

i mpai rment due to neurodegenerative diseases such as Parkinson's disease,
senile denmentia as in Al zheinmer's di sease, and psychoses of 5 organic
origin. Sonme xanthine-related conpounds-ﬂave been found to be Al receptor
sel ective antagoni sts, and xanthi ne and non-xant hi ne conpounds have been
found to have high Ala affinity with varying degrees of A(err) vs. A(err)

sel ecti vifyreolif, Q?é%b‘?fas@ﬂdvsm t%'af‘A Areeptdrsardpfesent @phigh densitgomiiss basalt h
different substitution at the 6 position have been disclosed previously,

for ex?r’rm&nglla mwsﬁ@bsampougnsmabs coptrol ofoyemest.3Blensa d M aEd8geRiIsEs .
tituted t |
ot agont < Erblp Sierbt IBERHReR I L bEFoREERAR e B SEEE % ey o

THE | NVENF4 N sbs’ sTdinSéas@\/@mMe@@mait@tmntA)lzbemmtmdﬁseam|a|g1 psyehssesiof ur al
formula | ~2. NN N- R2 -N 3 or a pharnaceutically acceptable salt

or sof vat@genierarigin. wher e| n: Ris selected fromthe group consisting of
(o) ore | SR relten Soflonlhfs VR eEbdnd (7 Be A FREERRE oroup
consi st rslel@étlvevﬁﬁ(agemgﬂzﬁ(aﬁHZ@MHMé(andmbn—xMRﬂl@@l—d(c@munNsmam besn ferindsto
selected tﬁarv%%ltgneAga a?'f!'erty wit Svgrtyinré d(%creglq@fAZa kﬁngelegtlvc%y %%%9 wherein
pyrimidine adenosine Az, receptor antagonists with different substitution at the 7-
10 position have been disclosed previously, for example in WO 85/01356; US 5,565,460;
WO 97/05138; and WO 98/52568. Pyrazolo-substituted triazolo-pyrimidine adenosine

Ao, receptor antagonists are disclosed in US 09/207,143, filed May 24, 2001.

SUMMARY OF THE INVENTION
15 : This invention relates to compounds having the structural formula |

NH,

)\/N

\>—R
= I
or a pharmaceutically acceptable salt or solvate thereof; wherein:
R is selected from the group consisting of R*-heteroaryl, R*>-phenyl, (Cs-
WS
20  Cg)cycloalkenyl, —C(=CH3)CH3, -C=C-CH3, ’ , —CH=C(CHsj),,

—=
OH, and -CH=CH-CHj;

R? is selected from the group consisting of -W-X, -NR'*(CHz)m-W-X, and -
NR'®CH(CH3;)-W-X, or

25 R? is selected from the group consisting of alkyl, alkenyl and -NR'R"®, wherein
said alkyl, alkenyl or -NR'®R" is optionally substituted by -W-X;



said al kyl, alkenyl or -NR 18R19 is optionally substituted by -WX, WO

03/ 048164 PCT/US02/38134 -3 R3 is selected fromthe group consisting of H,
hal o, al kwbD,030#8164 uor onet hyl, al koxy, al koxyal kyl, hydr opgalusy?/38134

al kyl am no, al kyl am noal kyl, di al kyl am no, dial kyl am noal kyl, am noal kyl,
aryl, heteroaryl, and CN; R4 is 1 to 3 substituents, which can be the sane
or different, and are 5 independently seBected fromthe group consisting of
hydr ogen, (Cl1-C6)-al kyl, -CF3, halogen, -NO2, -NRL5R16, (Cl-C6)alkoxy,
(C1l-C6)al kylthio, (Ci1-C6)al kylsulfinyl, (Cl- C6)alkyl sul fonyl, -COORL7 and

- ¢ O) NR6RT7; RER%% uf&eé fIR Bid @#&@tc%nswﬁhgfbfwhéw Allog, SMOBrametdyf,f er ent |
ent

and are |ndepen y selected”™fromthe group consisting of hydrogen,
hal ogen, a(lmxyca)mxygnkyl hydraxyelikyk alkylamincs akky 9oalkmNdl lkytgmino,

(g(lo)cg)_gl(gllk%@ (@I?yl %&Clﬁgls%éyﬂ%zgygpyla%%éN’M| ch can be the sane or

different, ar GR’e@Cf'td B4dapstidents, whidbcah Beklwéemefdméﬂmtmmareconm sting
of hydrogen and (Cl-C6)alkyl; R8is 1t053ubst|tuents chc ethe

sane or dndﬂeere:lﬂntlyawecae@fmm theiaieendcOnsisfing &f sydegsms §qr

T S, P g

hydr oxy ( G3s)aMkyBukomyl, ccooﬂié)anaucqmaafRée) al koxy,
- ((C1-Ce) - aI koxy

Cl-
(c1 0B) - al koxyRR %:é}“) |SH8§VU€&Q&‘}%‘F%99th%a?m?f(%ﬁei%bt A9BE, (c1- o)
| k I d
06) al kyl ) 2%@%%@”@@%39““‘ A T A L e
(C1- @8) al fhwireSO:{C@@a)alm))ml GbkyNth,e(@aée)aH(ubmlaﬂydldké -Cs)alkyl)amlno -CFs3, -

(CL- 5) al AT ear g oAb ek T Rz SO-RUINE. phenaxy, (1 1-0 alkyl) O
g_CH3 C=NCR13Rde @7, which can be the same or different, are each independently
selected from the group consisting of hydrogen and (C4-Ce)alkyl;
R® is 1 to 5 substituents, which can be the same or different, and are
15 independently selected from the group consisting of hydrogen, halogen, (C4-Ce)alkyl,
hydroxy, C1-Cs alkoxy, -CN, amino, di-((C1-Cg)alkyl)amino, -CF3, -OCF3, acetyl, -NO,,
hydroxy(C-Ce)alkoxy, (C4-Cs)-alkoxy(C1-Cg)alkoxy, di-((C+-Cs)-alkoxy)(C4-Cg)alkoxy, .
(C1-Ce)-alkoxy(C4-Cg)alkoxy-(C4-Cs)-alkoxy, carboxy(C4-Cs)-alkoxy, (C1-Ce)-
alkoxycarbonyl(C4-Cg)alkoxy, (Cs-Cs)cycloalkyl(C1-Ce)alkoxy, di-((C+-
20 | Cs)alkyl)amino(C4-Cs)alkoxy, morpholinyl, (C1-Ce)alkyl-SO2-, (C1-Cs)alkyl-SO2-(C4-
Cs)alkoxy, tetrahydropyranyloxy, (C1-Cg)alkylcarbonyl(C4-Ceg)-alkoxy, (C1-Ce)-
alkoxycarbonyl, (C+-Ce)alkylcarbonyloxy(C1-Cs)-alkoxy, -SO2NHz, phenoxy,

(C4-Cg alkyl)

o
§—<|:=N0R13 , O<T3 ©\0Y3
, o]
-O-CH,-P(0)(OR®),,- and —P(O)(OR®),; or
25 adjacent R® substituents together are —O-CH,-O-, -O-CH,CH,-O-, ~O-CF,-O- or
-O-CF,CF»,-O- and form a ring with the carbon atoms to which they are attached;
R? is selected from the group consisting of (C1-Cs)alkyl, R%-aryl-, R®aryl(Cs-
Ce)alkyl-, thienyl, pyridyl, (C3-Cs)-cycloalkyl, (C4-Cg)alkyl-OC(O)-NH-(C4-Cg)alkyl-, di-
((C4-Ce)alkyl)aminomethyl, cycloheteroalkyl(C1-Cg)alkyl, aryloxy(C-Ce)alkyl,
30  alkoxy(C4-Cg)alkyl and



-OCH2-P(O (OR6) 2,- and -P(O (OR6)2; or 25 adjacent R8 substituents
together are -OCH2-O, -OCH2CH2-O, -OCF2-O or -0OCF2CF2-O and forma
ring withwohenoesasbon atons to which they are attached; Recrassrbsast ed from
the group consisting of (Cl-C6)alkyl, R8-aryl-, R8-aryl (Cl C6)al kyl -

thienyl, pyridyl, (C3-C6)-cycloal kyl, (Cl-C6)alkyl-0OC(O) -NH (CL-C6) aI kyl -
di- ((Cl-C6)al kyl)am nonet hyl, cycl ohet -} oal kyl (C1- C6) al kyl ,

aryl oxy(Cl-C6)al kyl, 30 al koxy(Cl C6) al kyl and WD 03/ 048164 PCT/ US02/ 38134
-4- I N (C1-C6)al kyl - O—IO R10 is 1-2 substituents, which can be the sane or
different, and are E‘e&% dently sel ected from the group consisting of

hydr ogen, (Cl- 06) al kyI ;aryl and R4-heteroaryl, or two R10 substituents
on the sane c a\ L m =0; 5 R11 is hydrogen or (Cl-GC6)al kyl;

-C(O al kyl , )a% ta;kentogether are - (CH2)p-A-(CH2) g, wherein p

and q are eac “Ondﬁ?su é{ntg @ﬁgﬁ&%’ﬁg?éb‘tﬂes%ﬁﬁé%?td%reﬁ{ %’ﬁbtaﬂg gr oup

consi sting of orma rirng wt

ni trogen |ﬁdbddﬂddhtl§(&@lé0@é@fr@m ﬁﬁi‘@dup%bﬂmsﬂngoi hgdivgent ((énCs),alk)yth%a[yhn be
the sanme or djfferent, and arg 10 i ndependent sel ected fromthe group
consi st i rﬁj‘ddR h?tﬁr@@@’h ortewe-R6)sHb k‘&vtpenﬁw?ﬁx?y me ARy SRR &Y =Hal ogen, and

_CF3; R13 f oL B
benzy? & B I hidrddeABCE AR, SCIolatki: R dhd ROtkEh dbdther BREDY
((C1- Q@)'ﬁ M4(Mqﬂwl@1e|ﬁ® andylare eagh nmxﬂen;hndﬂn(ly:z @5 ahity iss@sdected

T R st ekl 5 AR B SO 1., "

consi sti r]-gt eﬁ@ﬂﬁu&Qﬁe?@é‘bﬁﬁbhe@le is selected fromthe group consisting
of H (CL-Csjalkyl-C(O- and (Cl- Cs)al kyl-S02-; 20 RL7 is selected from

the group condR'étis AR sEbstitnents) whiopl can( iz thessarpa s jiEarryt, and are

10 independently selected from the group consisting of hydrogen, (C4-Ce)alkyl, hydroxy,
(C1-Cs)alkoxy, halogen, and -CFj;

R is selected from the group consisting of H, (C41-Ce)alkyl, phenyl, benzyl, (C»-
Ce)alkenyl, (C4-Cs)alkoxy(C1-Cg)alkyl, di-((C1-Cs)alkyl)amino(C+-Cs)alkyl,
pyrrolidinyl(C4-Cs)alkyl and piperidino(C4-Ce)alkyl,

15 R is selected from the group consisting of H, halogen, (C+-Cs)alkyl or (C+-

| Co)alkoxy; |
R is selected from the group consisting of H and (C4-Cs)alkyl;
R'® is selected from the group consisting of H, (C1-Cs)alkyl-C(O)- and (Cs-
Ce)alkyl-SO2-;

20 R'7 is selected from the group consisting of (C1-Cs)alkyl, (C+-Cg)hydroxyalkyl,
(C3-Cs)cycloalkyl, (C4-Cg)alkoxy(C+-Ce)alkoxy, (C1-Cs)alkoxy, (C1-Ce)alkoxy(C1-
Ce)alkyl, allyl, propargyl, R®-heteroaryl-, R®-aryl- and R®-aryl(C4-Ce)alkyl-;

R'®is selected from the group consisting of a bond, -CHz-, -CH(OH)-,
-CH(CHg3)-, -C(CHa)n-, -(CH2)s-, and -O(CHa)n-,

25 R is selected from the group consisting of H, (C+-Cg)alkyl, (C4-Cs)alkyl(C+-
Cs)cycloalkyl, (C4-Ce)cycloalkyl(C4-Cg)alkyl and (C1-Cg)alkoxy(C1-Ce)alkyl,

Q and Q' can be the same or different and are each independently selected

from the group consisting of



(C3-C6) cycl oal kyl, (C1-C6)al koxy(C1-C6) al koxy, (Cl-C6)al koxy,

(C1-Co6) al koxy(C1l- Co6)al kyl, allyl, propargyl, R8-heteroaryl-, R8-aryl- and
R8- aryl (GYo@8)padikyl -; R18 is selected fromthe group consil)@trmsgzlm‘l&a bond,

-CH2-, -CH(OH) - -CH(CH3)-, -C(CH3)n-, -(CH2)n-, and -Q(CH2)"-, 25 R19 is
selected fromthe group consi st i ng of H _(Cl-C6)aikyl, (Cl-Cb) aI kyl ( Cl-

C6) cycl oal kyl, (Ci1-C6)cycl oal kyl (C1- 06)-a5 kyl and (Cl- 06) al koxy( Cl1- C6) al kyl ;

Q and Q can be the same or different and are each i ndependently sel ected

fromthe group consisting of WO 03/048164 PCT/US02/38134 -5 -N _~- -~- -~-
and H, CNnan OH , GOCH3 |, A and nfv&re each |'We|ependently 1-3; p and g are
each i ndepephdentjylO sis 0 r heteroaryl having 1-3

het er oat N éc'ﬁccaé Se 2 g rSV\édéffe E@, and are independently

sel ected fromthe Yroup CENbi st i né) f'N, O an } "and wherein said aryl or
heteroaryl is optionally substituted with 1-3 substituents, which can be

the sanme or different are mée&glnf ntly sel ected fromthe group

consi sting of fa|ava§i|" a'?rWC Indepeage hal o, hydroxy, hydroxyal kyl ,

al koxy, 10 al ky E%&ea@h‘iﬁdé’;?ér{ﬁ@hﬂ 0@1R6R7 (C2-C6) al kene, and -CN, or X
is selected fromt e group consisting of H NH2, -N(R6)(CH2)S-aryl, -

N( R6) (CH2) s- hestleroe&ryl -N(R6) (CH2) mtt-0OH, and -N(CH3)2, or X is -R18 Y- Z,
o 1t A AP T oD KR el o
R8- di val Qﬂfferehﬁtaﬁ?fdoéﬁéwhdebeddéﬁﬂgl)s@led’tédfr@nN-he~gr6uQc@lfndls’ﬂﬁ?gﬂ&ﬂN dnd 9,5
‘F}S' :(r:t Fd fr{dovrphérg?n geru(c)iuap Icgrnﬁétg;c;angl |§) ]:)p{;'onaally sulbstltaultg((j) )\5\/¥t%|1 %lsubstltuen%/s
yl (@ ry
which can be the same or different, and are independently selected from the group
consisting of alkyl, aryl, alkylcycloalkyl, halo, hydroxy, hydroxyalkyl, alkoxy,
10  alkylalkoxy, alkoxyalkoxy, -NR®R’, (C,-Cs)alkene, and -CN, or
Xis selécted from the group consisting of»H, NHa, -N(R®)(CH,)s-aryl, -
N(R®)(CH,)s-heteroaryl, -N(R®)(CHz)m+1-OH, and -N(CH3)s, or
Xis -R'-Y-Z; |
Y is selected from the group consisting of ~N(R°)CH2CHzN(R")-,
15 —N(R®)(CHz)naryl, -OCH,CH,N(R®)-, -O-, -S-; -CH3S-, -(CH2)2.3-N(R®)-, R®-divalent

heteroaryl,
) ) (CH2)m
N— InN—5 §—o\ \Qt‘g
. , and (CHa), R™. and

Z is selected from the group consisting of H, alkyl, alkoxyalkyl, R®-aryl-, R®-aryl(C-

20 Cgalkyl-, R®heteroaryl-, R®bicyclicalkyl-, aminoalkyl, alkylamino, NH,
-N-(R®)(CHa)s-aryl, -N(R®)(CHa)s-heteroaryl, -N(Rs)C(O)OR", alkylcycloheteroalkyi,
cycloheteroalkyl, cycloheteroalkylalkyl, alkoxycycloheteroalkyl, heteroaryl; RE-
benzofused heteroaryl-, diphenylmethyl and R%-C(O)-; or

when Y is
(CHz)m
—q o
25 CHZ)G\R



20 Co6)al kyl -, R8-heteroaryl-, R8-bicyclical kyl-, am noal kyl, al kyl am no,
NH2, -N-(R 6)(CH2)S-aryl, -N(R6)(CH2)s-heteroaryl, -NR6)C(O OR',

al kyl cyclwbateusiad kyl , cycl ohet eroal kyl , cycl ohet er oal kylpalrkyso2/38134

al koxycycl ohet eroal kyl, heteroaryl; R8- benzofused heteroaryl -,

di phenyl net hyl and R9-C(O)-; or when Yis (CH2)m [1-QQ 25 (CH2)\R10 WO
03/ 048164 PCT/ US02/ 38134 -6 Z can al sofhe -OH R9-S02-,

R17-N(R11) (CH2)5-C(O -, R17-0C(O -, R17-Q(CH2)nC(O) -, benzofused
heteroaryl (CH2)" C(O-, benzofused heteroaryl (CH2)n- or R17-N(R"')-C(S)-

or 33 whegnDaisd tHOHZRESD,2I RU- rb(c‘R"’?}ka”:eRé;Ls pfreﬁydbat(r@mo ROT-OpEHL Y@

or 5 Z and Y taken toget Rer’ are sel ect fromt e group consj stin s
Rs CO 1 beeizefuskD hete@ary! (GH G4 NbenzfiGeRizetaroa CHwnt&iﬂw %CNS N N
HO R5/ | OcN RS~~ -\ - - R\' N oR5 R 8 Ror an N-oxide thereof, R
N~ N O0RI4 N

[a¥AY]

when Q is o=CH= . Z can also be R""R"'N-, phenylamino or pyridylamino; or

5 ZandY taken together are selected from the group consisting of

SO RASOELEOL ROONR rrn (O
\\:/CN'S,@’”CN_? C%:N—é rﬁ s\f\—@—g R”ON=CN

12 <\:/)ES§ RB\ , - \\
N/ % or an N-oxide thereof, VN {
\=N) , N—g '

[gO',g H‘g L\ﬁ:/ and Q—CN

10
Another aspect of the invention relates to a pharmaceutical composition
comprising a one or more compounds of formuia | and one or more pharmaceutically
acceptable carriers.
15 Another aspect of the invention relates to a pharmaceutical composition

comprising one or more compounds of formuia | and one or more agents known to be
useful in the treatment of Parkinson’s in one or more pharmaceutically acceptable
carriers.
Another aspect of the invention relates to a method of treating stroke or central
20 nervous system diseases comprising administering one or more compounds of
formula | to a patient in need of such treatment. In this aspect of the invention, the

central nervous system diseases include cognitive diseases or neurodegenerative



[ - O-HN [~ 1 J and NNCN- 10 O N Anot her aspect of the invention relates
to a pharmaceutical conposition conprising a one or nore conpounds of
formul a Iwarnd/oesie4 or nore pharnaceutically acceptabl e camrcrarse2/3gi54 Anot her
aspect of the invention relates to a pharmaceutical conposition conprising
one or nore conmpounds of formula | and one or nore agents known to be
useful in the treatnent of Parkinson's -dif-one or nore pharnaceutically
acceptable carriers. Another aspect of the invention relates to a nethod
of treating stroke or central 20 nervous system di seases conprising

adm ni st gfiddHtelNRchradRich &PPBRMAINEEH Otlisehse r@drﬁleldeﬁn@ntﬁﬁbr psychoseseéd of
such treatnent. In this aspect of the invention, central nervous

syst em dicsganieorigirc| Qerfewbhhithe @E‘Qﬂné@é§@@P@H”ﬁé§’MH@§%’ﬁ€rtatt| ¢eatentis a
03/ 04816 CT/ U 0 eases such as such as Parkinson's di sease,
e ddnabertigsty ety e

senile d organic origin. Preferably, the anmount of

conpound adni rAdtReedsatt bhthepial/ertion relates to kematiea ofctaddtingeP arkatsonss
anmount . Anot her aspect of the invention relates t met hod, of treating

Par ki hsorliseass with aaambinatioraoee fhMeLe; OMRAHNGS of ??BF’B“'@ JrRSELORR OBbMA S nul a
| and O radghtEBiet @ AORR RAHBERYL! PANGMr S BREEES 0P ExAifbld dspimeliscase,

for exa pam nergi c agonist; an 1 nhibitor of nonoam ne
oxi dase, dqmlBe(gwé)ga)lst anDﬁRAutodeﬁmpbanmemdam dypeB (\D&OyB),& DOPA

cat echol - O- net hyl t r ansf er a CQOM) i bit or this

i nvent i orﬁecéﬁtéo’é’llaﬁ?dpg h@i@l&dgr‘% HE mPtWAWMEr%Fam%' ﬁqhét{’ ﬂ%r In
anti - bar l?h%%ﬁj)e%t 69@1@ iBvERDPBNEDINbrBt RInfsburideLbftfaaals ahdons eaurei al |y
in separate dosage fornms. Yet, another aspect of the invention relates to

a ki 10 comihelsamtgPiaﬂ(Ie%(pmﬂB agentsqan ke adminisiered §|rwgta@q9aéwa@'esem&ma%m i cal

conposi ti ons fo 5 , onbl nation to treat Parkinson's disease wherein
one cont aﬁer?@fa oqﬂﬁa ?efg ‘pharmaceutical is conposition conprising an one
or nore conpouyts anbthiep aspéct df the irmeation refates to a kit comprising in separate

containers in a single package pharmaceutical compositions for use in combination to
treat Parkinson’s disease wherein one container comprises a pharmaceutical

15 composition comprising an one or more compounds of formula | in one or more ,
pharmaceutically acceptable carriers, and wherein, in separate containers, one or
more pharmaceutical compositions each comprise one or more agents useful in the

treatment of Parkinson’s disease in one or more pharmaceutically acceptable carriers.

20 DETAILED DESCRIPTION OF THE INVENTION

This invention relates to compounds having the structural formula |

NH,

NZ N/N\>__R
RZ/S/lQN
R? I
or a pharmaceutically acceptable salt or solvate of said compound, wherein R, R?,
25 and R?® are as defined above.
Except where stated otherwise, the following definitions apply throughout the
present specification and claims. These definitions apply regardless of whether a
term is used by itself or in combination with other terms. Hence the definition of

"alkyl" applies to "alkyl" as well as the "alkyl" portions of "alkoxy", "haloalkyl", etc.



pharmaceutically acceptable carriers, and wherein, in separate containers,
one or nore pharnmaceutical conpositions each conprise one or nore agents
usef ul i rwbhe/o4giseat ment of Par ki nson's di sease in one or POOIEs02/38134
pharmaceutical |y acceptable carriers. 20 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Thi s invention relates to conmpounds having the structural formula
|l 2 N) N M> RR2N 3 or a pharme€eutically acceptable salt or

sol vate of said conpound, wherein R, R2, 25 and R3 are as defined above.
Except where stated otherw se, the follow ng definitions apply throughout

the present spaehfdngaldriablededy.cRE) o&curs hesre tHah ionkettime apptynstitgentlitess
of whether a termi$ used by Ttself or in conbination with other terns.
Hence t halefisitioni inieashatccurrangs s indppendenttad its gakipitionat ayery otier preurranss,|
portions Qf "al koxyi., "h Kyl : -8
nen any Aeps GutBFfons Sty ol Hialliscie B 30ct,  Lon,

its defigdnibinations &Rah ivetible eompounds.ndependent of its definition at
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chai n. Breapgied bkl in TR&BBaihNBFariMddIkiTaheanowet oaklkyimadR lowerakybuch as
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groups i rsd siegighebhitanchedly Preferred alkyl groups in the present invention are lower
alkyl groups. Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-
propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl, trifluoromethyl and
15 cyclopropylmethyl. Alkyl groups can be substituted with one or more substifuents, :
which may be the same or different, and are selected from the group consisting of
alkyl, aryl, heteroaryl, hydroxy, alkoxy, halo, nitro, cyano, and cycloalkyl.

"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluoro and chloro.

20 “Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are fluorine,
chlorine or bromine, and more preferred are fluorine and chiorine.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy,
n-propoxy and isopropoxy. The alkyl group is linked to an adjacent moiety through

25 the ether oxygen.

Alkoxyalkyl is a moiety containing an alkoxy linked to the main group via an
alkyl. ‘

"Alkoxycarbonyl” means an alkyl-O-C(O)- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The

30  alkoxy is linked to an adjacent moiety through the carbonyl.



propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl,
trifluoronmethyl and 15 cycl opropyl nethyl. Al kyl groups can be substituted
wi th one wo mossesubstituents, which may be the sanme or a@cfifissomsdi34 and are
sel ected fromthe group consisting of alkyl, aryl, heteroaryl, hydroxy,

al koxy, halo, nitro, cyano, and cycloal kyl. "Hal 0" means fluoro, chloro,
bronmo, or iodo groups. Preferred are fl-doro, chloro or brono, and nore
preferred are fluoro and chloro. 20 "Hal ogen" neans fluorine, chlorine,
brom ne, or iodine. Preferred are fluorine, chlorine or brom ne, and nore
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"Al kyl sul H‘g’ means an al kyl -S(0O) 2- group. Preferred groups are those in
whi ch the al kyAlkgnglipmeans anvalipbdtio/hydrdbarbainkgroup sontaikieg at deash oagj acent
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may be straight or branched. Non-limiting examples of suitable alkenyl groups

include ethenyl, propenyl, n-butenyl, 3-methylbut-2-enyl, and n-pentenyl.

15 Alkanoyl is an alkyl attached to a carbonyl wherein alkyl has the same meaning
as defined above.

Alkylene, referring to a divalent alkyl group, similarly refers to straight or
branched chains.
“Ring system substituent” means a substituent attached to an aromatic or non-

20  aromatic ring system which, for example, replaces an availahle hydrogen on the ring
system. Ring system substituents may be the same or different, each being
independently selected from the group consisting of alkyl, aryl, heteroaryl, aralkyl,
alkylamino, arylamino, alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl,
heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, aralkyloxy, acyl,

25 aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkyithio,
cycloalkyl, cycloalkenyl, Y1Y2N-, Y1Y,N-alkyl-, Y1Y2NC(O)- and Y1Y2NSO,-, wherein
Y4 and Y, may be the same or different and are independently selected from the

30  group consisting of hydrogen, alkyl, aryl, and aralkyl.

The term “optionally substituted” means optional substitution with the specified

groups, radicals or moieties.



| i near al kenyl chain. "Lower alkenyl"” means 2 to 6 carbon atons in the
chain which nay be straight or branched. Non-limting exanples of suitable
al kenyl gwouwps4sibacl ude et henyl, propenyl, n-butenyl, 3-nmechpisbussi2+4 enyl ,
and n-pentenyl. 15 Al kanoyl is an alkyl attached to a carbonyl wherein

al kyl has the same neaning as defined above. Al kylene, referring to a

di val ent al kyl group, simlarly refers-t1® strai ght or branched chai ns.
"Ring system substituent” nmeans a substituent attached to an aromatic or
non- 20 aromatic ring systemwhich, for exanple, replaces an avail able
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03/ 048164, BRI 3088 tnay BE th¥aMmedriaiffereie il ar@defimstabeveTono- or

mul ticyclic tused ring system conprising 3 to 10 ring carbon atons,

prefeoably 3 t'©yrlahietefoabylianeansanonraspaatisrapapa®l fullicyelicfuseagingar bon
o Sl ORI i 335 15 R B woril b 1 gl s 11 00
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1- decal | Y po\RiR Mg etilcturdd5B%iakY thatHe s do not contain adjacent oxygen :
15 and/or sulfur atoms. The cycloheteroalkyl can be optionally substituted with one or
more "ring system substituents” which may be the same or different, and are as
defined above.
"Aryl" means an aromatic monocyclic or multicyclic ring system comprising 6 to
14 ring carbon atoms, preferably 6 to 10 ring carbon atoms. The aryl group can be
20  optionally substituted with one or more "ring system substituents” which may be the
same or different, and are as defined herein. Non-limiting examples of suitable aryl
groups include phenyl and naphthyl. ‘
“Heteroaryl” represents cyclic aromatic groups of 5 or 6 ring atoms or bicyclic
groups of 11 to 12 ring atoms having 1 or 2 heteroatoms independently selected from
25 0, Sor N, said heteroatom(s) interrupting a carbocyclic ring structure and having a
sufficient number of delocalized pi electrons to provide aromatic character, provided
that the rings do not contain adjacent oxygen and/or sulfur atoms. Preferred
heteroaryls contain 5 to 6 ring atoms. The "heteroary!" can be optionally substituted
by one or more "ring system substituents" which may be the same or different, and
30  are as defined herein. The prefix aza, oxa or thia before the heteroaryl root name
means that at least a nitrogen, oxygen or sulfur atom respecﬁvely, is present as a ring

atom. Nitrogen atoms can form an N-oxide. All regioisomers are contemplated, e.g.,



| i ke. The cycl oal kyl can be optionally substituted with one or nore "ring
system substituents” which nay be the sane or different, and are as

defi ned aWwowe/04giB4 " Cycl ohet eroal kyl " means a non-aronmat i C PODNIS62/88134

mul ticyclic fused ring systemconprising 3 to 10 ring carbon atons,
preferably 3 to 7 ring carbon atons, nore preferably 3 to 6 ring carbon
atons, wherein the cycl oheteroal kyl has 11 or 2 heteroatons independently
selected from0O, S or N, said heteroaton(s) interrupting a carbocyclic
ring structure provided that the rings do not contain adjacent oxygen is
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and 4- pyrshhyn: Usef ul 6 rrenbered het eroaryl groups include pyridyl,

pyri m di nyl, pyra2| , pyridazinyl and the like and the N- oxides thereof
Useful 5- merrberge fégoaryl rings include furyl, thienyl, pyrrolyl,
t hi azol yl ,

15

Arylcarbonyl is an aryl linked to the main group via a carbonyl wherein aryl has
the same definition as described above.

Alkylaryl is a moiety containing an alkyl linked to the main group or ring via an
aryl group.

20 Cycloalkylene refers to a divalent cycloalkyl group.

The term “solvate” as used herein means an aggregate that consists of a
solute ion or molecule with one or more solvent molecules, for example, a hydrate
containing such ions.

The term "prodrug" means a compound that is a drug precursor which,

25 following administration to a patient, releases the drug in vivo via some chemical or
physiological process (e.g., a prodrug'on being brought to the physiological pH or
through enzyme action is converted to the desired drug form).

The term “therapeutically effective amount” as used herein means an amount
sufficient to treat central nervous system diseases such as depression, cognitive

30  diseases and neurodegenerative diseases such as Parkinson’s disease, senile

dementia and psychoses of organic origin. Preferably , the therapeutically effective



| sot hi azolyl, imdazolyl, pyrazolyl, isoxazolyl and the |ike. Useful

bi cyclic groups 5 include benzo-fused ring systens derived fromthe

het er oar Wwog@s/oagie4 naned above, e.g. quinolyl, phthal azi npcr/usoi/ssazol i nyl ,
benzof uranyl, benzothienyl, indolyl and the |like. D valent heteroaryl
means a heteroaryl ring bonded to two different groups. In the context of
this invention, when Y is dival ent R8-hédieroaryl, one ring nmenber is 10
attached to the variable X, and another ring nenber is attached to variable
Z;, the R8 substituents are attached to the remaining ring nenbers.

Di val ent JRbertsHactive corffoundrif aaiedodyy ofsrépagatiot odn ranget frem mboat 01 tge
ring, for exanple, a pyridinediyl ring is shown: ~ R$ N 15 Aryl carbonyl
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pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic
acid, zwitterions ("inner salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically

15 acceptable) salts are preferred, although other salts are also useful. Salts of the
compounds of the formula | may be formed, for example, by reacting a compound of
formula | with an amount of acid or base, such as an equivalent amount, in a medium
such as one in which the salt precipitates or in an aqueous medium followed by
lyophilization.

20 Exemplary acid addition salts include acetates, adipates, alginates, ascorbates,
aspartates, benzoates, benzenesulforiates, bisulfates, borates, butyrates, citrates,
camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides such as compound 174

25  disclosed herein, hydrobromides, hydroiodides, 2-hydroxyethanesulfonates, lactates,
maleates, methanesulfonates, 2-naphthalenesuifonates, nicotinates, nitrates,
oxalates, pectinates, persulfates, 3-phenylpropionates, phosphates, picrates,
pivalates, propionates, salicylates, succinates, sulfates, sulfonates (such as those
mentioned herein), tartarates, thiocyanates, toluenesulfonates (also known as

30 tosylates,) undecanoates, and the like. Additionally, acids which are generally
considered suitable for the formation of pharmaceutically useful salts from basic

pharmaceutical compounds are discussed, for example, by S. Berge et al, Journal of



-12 anobunt of active conpound in a unit dose of preparation can range from
about 0.1 ng to about 1000 ng, nore preferably fromabout 1 ng to about
300 ng. Gapteaiomsieonpounds of the invention may exist in dipcrarsenssi34
stereoi sonmeric forms (e.g., enantioners, diastereoisoners and

atropi soners). The invention contenplates 5 all such stereoisoners both in
pure formand in mxture, including raeddi-<c m xtures. The conpounds of
formula | can formsalts which are also within the scope of this

i nvention. Reference to a conpound of forrmula I herein is understood to
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"salt(s)", as enployed herein, denotes acigic salts forned with inorganic
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ascorbates,  aSpartates, benzoates, benzenesulforiates, bisulfates,
bor aties, diucamigiessi-bulyt amings, and aalis ovitk aminccagigh sueh B @iainig, lysine and
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acceptable 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.

20 These compounds possess antagonistic activity at Az, receptors and are useful
in the treatment of Parkinson’s disease and depression. They may be used alone or
in combination with dopaminergic agents such as L-DOPA or ropinrole. They may
also be used in conjunction with known anti-depressant therapeutic agents.

The compounds of formula | are prepared by the methods shown in the

25 following three reaction schemes:

Scheme 1:



30 tosylates,) undecanoates, and the like. Additionally, acids which are
generally considered suitable for the formati on of pharmaceutically useful
sal t s fr owpwasisics phar maceuti cal conpounds are di scussed, PrCaorusexssmpd e, by
S. Berge et al, Journal of WO 03/048164 PCT/US02/38134 -13 Pharnaceuti cal
Sci ences (1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics
(1986) 33 201-217; and Anderson et al, -THe Practice of Medicinal Chemistry
(1996), Academ c Press, New York). These disclosures are incorporated
herein by reference thereto. 5 Exenplary basic salts include ammoni um
salts, alkaliNAgtal salts such as sodiuns,|ithium and pot &ssi umsalts,

al kal i ne ear t//ﬂz\ netal salts such as cal cilym and magnesi um ts, salts with
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gl ucam des, tThutyl amines, and salts wiTth am no acids such as arginine,
lysine and tHB |ike. Basic nitrogen-containing groups nay b¥ quarternized
wi th agents such as |ower alkyl halides (e.g. nmethyl, ethyl, priopyl, and
butyl chlorides, brom des and iodides), dialkyl sulfates (e.g. |dinmethyl,
di ethyl, dibutyl, and dianyl sulfates), long chain halides (e.g. decyl,

| auryl, nmyrisgyl and stearyl chlorides, brom des and i odides), i|s aralkyl
hal i des (e.g. Tbenzyl and phenethyl brom des), and others. Al sych acid
salts and basgg,salts are intended to be pharmaceutically acceptable salts
wi t hin therzggbe of the invention and al NHaci d and base sal t sNiee

consi dered nval ent to the free forn34£¢ e correspondinq«éﬁnpnunds for
purposes of_the 1%veﬁti0ﬁ7—20—Tﬂése cqnp nqs_@ossess 3htagoni_£@&—R
activity 4t a Necgptors and are usef the treatmeng; I Parii nson' s
di sease and prassmon. They nmay be used!al one or in conblnagéon wth
dopaninergic\?gents such as L-DOPA or ro %prole. They may als¢ be used in
conjunction wth known anti-depressant therapeutic agents. The conpounds of
formula | are prepared by the nmethods shown in the 25 fol Vo XeCltBr be
reaction schenes:

in Scheme 1, palladium catalyzed coupling reactions between 2-amino-4, 6-
* dichcloro-pyrimidine (where X=CI) Il and an aryl boronic acid in a toluene, ethanol,

5 Na,CO3 (aq) solution at elevated temperature yields compounds of formula lll. The
treatment of 1il with the appropriate hydrazide in butanol at elevated temperature
provides a hydrazide IV. Treatment of compounds of formula IV with N, O-
bis(trimethylsilyl)acetamide at elevated temperature provides compounds of formula 1.

Alternatively, when starting material Il, 2-amino-4, 6-dichcloro-pyrimidine

10  (where X=Cl), is treated with an appropriate hydrazide in butanol at elevated
temperature, the corresponding hydrazide V is produced. Treating compounds of
structure V in N, O-bis(trimethylsilyl)acetamide provides compounds of formula VI.
The palladium catalyzed coupling reactions between compounds VI (where X=Cl) and
an aryl boronic acid in a toluene, ethanol, Na,CO3 (aq) solution at elevated

15  temperature yield compounds of formula I.
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1, palladiumcatal yzed coupling reactions between 2-am no-4, 6

di chcl oro-pyrimdine (where X=Cl) Il and an aryl boronic acid in a tol uene,
ethanol, 5 Na203 (aq) solution at el elated tenperature yields conpounds
of formula Ill. The treatnment of Il with the appropriate hydrazide in

but anol at el evated tenperature provides a hydrazide |IV. Treatnent of
conpounds of formula IV wth N, 0- bis($chémel®y! silyl)acetam de at el evated

t enperature provides conpounds of formula T. ternatively, when starting
material |1, 2-amno-4) ®%ichcloro-pyrimdine 10 (where X=A), is treated

wi th an appropriabe hydr i de in butanol at el evated tenperature, the

corresponding h zi de'V _PMr oduced. Treating conmpounds of structure V
in N, Obis(trinkthylsilyl)acetan de provi des conpounds 9 formula VI. The
pal | adi um cat al yzgd "coupl i ng|reacti ons between g%ﬁﬁ%nds* (where X=C)
and an aryl boronic acid in|a tol uen®, ethanejN” "Na2CO3NT sgdduti on at
48164

[ or-frtta—»
el evated 15 tenperature vyi el d—&ergg _qfky,f R, 60
PCT/ US02/ 38134 1. Base Rs Rs
0o o 2. RaX IX X
Rs O—Alkyl
Vil
o} N NH,
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A H NN BSA N >—R
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Compounds of formula | can also be prepared as shown above in Scheme 2.
The desired precursor IX may be prepared either from treatment of the appropriate
5 ketone VII with alkylchloroformate in the presence of base or from the treatment of an
appropriate p-keto ester VIl with R3X under basic conditions. The B-keto ester IX can
undergo condensation reaction with guanadine carbonate at elevated temperature in
an inert solvent, such as DMF, to produce the amino pyrimidine X. Treatment of X
with POCI; at elevated temperature affords the chloro analog XlI. The treatment of Xi
10  with the appropriate hydrazide in butanol at elevated temperature provides a
hydrazide XIl. Treatment of compounds of formula XII with N, O-
bis(trimethylsilyl)acetamide provides compounds of formula I.
Alternatively, treatment of XI with the Boc-protected hydrazine in an inert
solvent, such as DMF, at elevated temperature affords compounds of formula XIlI
15 which in turn can be deprotected with an acid, such as TFA, at room temperature to

afford the free hydrazine XIV. Treatment of XIV with the appropriate carboxylic acid in



-15- Schenme 2 1. Base 0 2 "J~ RZ O OAkyl R NH HCG3 NH2 VII 0O
H2N'NH2 NJ NH POCI3 or -Iw R(O-Akyl ' R2\ O 1. Base R3 R3 o O 2. R3X
i X X R2 voABkydiedl 11 NH2 NH2 RK N N~N BSA NJ-N-N R N RCHSue/s893R2 C 2

Nu RR3 xi R XIIl RBHII I p OBoc, NNH2Z HOR H NH2 NH2 NN TFA _ N~-N T
R2 NHRZ NH X1l R3 HN,Boc XIV R3 NH2 Conmpounds of fornula | can al so be
prepared as shown above in Schene 2. -16-

the presence of a coupling agent, such as EDCI, in an inert solvent, such as DMF, at

room temperature produces hydrazide XII.

Scheme 3
1 1
-N K,CO3, nBuOH -N
Cl)\‘/LN ||_| Rz)\)\N
R3 R3

Vi XV |
where R = X-W-(CHa)m« NB,;
||?‘9

and R'® is as defined above
10

Alternatively, compounds of formula I can be prepared as shown in Scheme 3.
Compound VI can undergo nucleophilic displacement reactions with amines of
formula XV by treatment with K,CO3 in nBuOH at elevated temperatures to produce
compounds of formula . |

15 Another aspect of the invention relates to a pharmaceutical composition
comprising a one or more compounds of formula | and one or more pharmaceutically
acceptable carriers. '

Another aspect of the invention relates to a pharmaceutical composition
comprising one or more compounds of formula | and one or more agents known to be

20  useful in the treatment of Parkinson’s in one or more pharmaceutically acceptable
carriers.

Another aspect of the invention relates to a method of treating stroke or central
nervous system diseases comprising administering one or more compounds of
formula | to a patient in need of such treatment. In this aspect of the invention, the

25 central nervous system diseases include cognitive diseases or neurodegenerative
diseases such as such as Parkinson’s disease, senile dementia or psychoses of
organic origin. In particular, the invention is drawn to the method of treating -

Parkinson’s disease comprising administering one or more compounds of formula | to



The desired precursor | X may be prepared either fromtreatnment of the
appropriate 5 ketone VII with alkyichloroformate in the presence of base or
fromthe wosatmsamt of an appropriate R keto ester VII| wpCh/uR8X3s1der
basic conditions. The R keto ester | X can undergo condensation reaction
wi t h guanadi ne carbonate at el evated tenperature in an inert solvent, such
as DMF, to produce the anmino pyrinidinelX- Treatnent of X wth POCl 3 at

el evated tenperature affords the chloro analog XI. The treatnment of Xl io
with the appropriate hydrazide in butanol at el evated tenperature provides

a hydrazj dgtiefltlin nEeaafERich tefatmerRoprdsrably, ftieé BrdunXlof coiipdud O-
bi s(trinmethylsilyl)acetam de provides conpounds of formula I.

Al ]ter nat iad}h'ry;\jsteneéds metherageutically effeetive apeupl ot ect ed hydrazine in an inert
sol vent, suc S at _.el : ; or mul a
X1 s ani crreingLpsbeat B EEBTRAREs bl Haed B FORR PARihort 1
room t enpgisgasy Rith @ cdrhinatibhef bheer mysteazinisoutidé. of foeatlEninddéneXbVmare h
the appropriate carboxylic acid in W) 03/048164 PCT/ US02/38134  -16 the
presefce agents vsefyl inedseatment of Fagdngancs diseasaniar SXAMAR ORAMING &:h as

N R OB R GE SLANAEE T RaNRg Bioash, BRRRREC RS PRPAY
where R2 dectr¥xyl3$d) imhiitor (DB1)Q or arvdtdthd|-Osmethyltransfedaseb@@MI0) inhibitor. In
Alternatively, co unds of fornmula | can be prepared as shown in Schene 3.
Corpound IS 2w ggﬁ?‘-’g'&"ﬁﬂ’é‘?%@b‘ﬁiqri'ﬁorcﬁ %F%‘B‘Qﬁésn&a{roé@b% WA Ge 6 fTRes of
other anti-Parkinson’s agents can be administered simultaneously or sequentially in
10  separate dosage forms.

Yet, another aspect of the invention relates to a kit comprising in separate
containers in a single package pharmaceutical compositions for use in combination to
treat Parkinson’s disease wherein one container comprises a pharmaceutical
composition comprising one or more compounds of formula I in one or more

15 pharmaceutically acceptable carriers, and wherein, in separate containers, one or
more pharmaceutical compositions éach comprise one or more agents useful in the
.treafment of Parkinson’s disease in one or more pharmaceutically acceptable carriers.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.

20 Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and su‘ppositories. The powders and tablets may be comprised of from about
5 to about 70 percent by weight of active ingredient, which include compounds of
formula | and optionally other compounds useful for treating Parkinson's disease.
Suitable solid carriers are known in the art, e.g. magnesium carbonate, magnesium

25  stearate, talc, sugar, lactose. Tablets, powders, cachets and capsules can be used
as solid dosage forms suitable for oral administration.

~ For preparing suppositories, a low melting wax such as a mixture of fatty acid

glycerides or cocoa butter is first melted, and the active ingredient is dispersed
homogeneously therein as by stirring. The molten homogeneous mixture is then

30 poured into convenient sized molds, allowed to cool and solidify.

Liquid form preparations include solutions, suspensions and emulsions. An

example of this is water or water-propylene glycol solutions for parenteral injection.



formula XV by treatnment with K2CO3 in nBuOH at el evated tenperatures to
produce conpounds of fornmula I. 15 Another aspect of the invention rel ates
to a pharweeoenidieal conposition conprising a one or norePCOMIOUSKI34 Of
formula | and one or nore pharnaceutically acceptable carriers. Another
aspect of the invention relates to a pharmaceutical conposition conprising
one or nore conmpounds of formula | and-dBe or nore agents known to be 20
useful in the treatnent of Parkinson's in one or nore pharmaceutically
acceptable carriers. Another aspect of the invention relates to a nethod

of treating striQkg f&fm prEdartiondRIayHSo MEAIRIBHUSEES RS iseamddasi ng
adm ni stering one or nore conpounds of fornula Ito a patient in need of

such t r eadministratiant hi s aspect of the invention, the 25 central nervous

Slen s Such: daerpasiaREaRENsisulof SERRE1p RENIRATE SOkl Bny SpfaeiFS

such as such enentia Or psychoses

organi ¢ Qidveidt-fofrh, WRIchirB&Y BE.in tBmbiratRAtwitn ai ghatmaseuticallyezceptdbtsl of
treating Parkinson's disease conprising adm nistering one or nore
conpoindscagfier, sHei g an ipeRGoWreasabdasCr/ US02/ 38134 -17 a patient in need

of such treat . r : : Y o ey @
t her apeuti cal Ir@E%ﬂdg%cﬁo\?é%g%%lﬁjnﬁo%ﬁgpﬁ%?'ogég\gﬁ%’ﬂjg#w i’?‘ﬁ% | nvtgn% g‘?]ﬁ%er%e?t’es
to a met herbrity béfoeausegtoRuid faronprepadatioeador eithér cratonpaneatéreh of one or

nore conpound f. f la. |  apd .5 ts, f ' h
e ioh e sk B eRee T oo S RS el sy
agoni st; an i anﬂﬁ:(%)fﬁFg?ﬁ((ﬂ%%f‘ﬂ%OEnt@ﬁ fa§&lsd MB%eﬁvéﬂ%@ﬁ%hsd@rP@ﬁ \ The

decar boxyl ase | ( ), or a catechol-O nethyltransferase { COM)
i nhi bt ortrarisdermbl comppsitionstan hake thedormef creams olotians.caaresg)s @nderof
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Yet, anotfesaredsdfehtiohaltinehé anedE tHpuglogees to a kit conprising in
separate containers in a single package pharmaceutical conpositions for
use i n conbi natieferably the compound is administered orally.

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

15 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.

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

20 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
the compound. Thereafter, the dosage is increased by small increments until the

25 optimum effect under the circumstances is reached. For convenience, the total daily
dosage méy be divided and administered in portions during the day if desired.

The amount and frequency of administration of the compounds of the invention
and the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and size

30  of the patient as well as severity of the symptoms being treated. A typical
recommended dosage regimen for compounds of formula | is oral administration of

from about 10 mg to about 2000 mg/day preferably from about 10mg to about 1000



treat Parkinson's di sease wherein one container conprises a pharnmaceutica
conposition conprising one or nore conpounds of fornmula | in one or nore is
phar macewDmalksieaccept abl e carriers, and wherein, in sepRCatESITBRIBAI ner s,
one or nore pharmaceutical conpositions each conprise one or nore agents
useful in the treatnment of Parkinson's disease in one or nore

phar maceutical |y acceptable carriers. FAdP-preparing pharnmaceuti cal
conpositions fromthe conpounds described by this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. 20

Sol i d forfyRagPRtAo t8Teur @i@iqéaajqz@\éd@gp?ovia@béleéfssordlc@aeasm@weugsystehes,
capsul es, Cachets and suppositories. The powders and tablets nmay be

conpri sedliggasescuchiRsParkfsos’ saiseasez0 T e COBMOUNIS\REE GIon-toxicakhén

i ngredi ent, which ingclude of formula I and optionally other
conpound§““@8§3%epdwﬁyaggf?ﬁggggﬂgiﬁéon's di sease. Suitable solid carriers
are known in the art, e.g. magnesi um carbonate, magnesi um 25 stearate,

talc, sugar, |actose. Tablets, powders| caﬁEEEE and capsul es can be used

as solid dosage fornms suitable for ora ration. For preparing
suppositories, j i } i

gl ycerides or Ergec*c@%m %*d?ﬁgl\é’?i&re Z\%g:{rée tg?,é@ﬁhgt ﬁ‘éegegi‘ﬁ‘/’té‘y?fﬁg? g&"ieé‘ﬁ'? ni S

di sper seduthpenge means inyanhwagito restriythetaffecting scape ofrthie ianehii@mgeneous

m xture is then 30 poured into convenient sized nolds, allowed to cool and
solidify. Liquid form preparations include solutions, suspensions and

emul sions. An exanple of this is mq%§A¥@#1 ter-propyl ene glycol solutions
for parenteral injection. WO 03/0481 02/ 38134 -18 Liquid form
prepd? ati ons may al so incl ude solgﬁions for intranasal admnistration.
Aerosol preparations suitable for hal ati on may i ncl ude sol utions and
solids in povkier fq&g£hmhich ZPR I N conbiggtéon mﬁtgéﬁﬁpharnaceutically
acceptable 5 iery ch as an|_i nigrt {tonpr el'se as. -Nncl d are
solid form pP‘ep ations wh CH3GMM’nH: rTBto be c%nver ed,ﬂ\ \E&m/ﬁy bef ore
use, to |ygu on preparations for it per oral or Herenteral

adm ni stration. Such liquid fornms incluffe Solutions, . susgensdumas and

emul si ons. —

STEP 1. Heat a mixture of-2-amino-4-chloro-6-methylpyrimidine (1.44 g, 10.0C
mmol) and 2-furoic hydrazide (1.89 g, 15.0 mmol) in butanol (50 mL) at 90 °C for 16 h.
15 After cooling the reaction mixture to room temperature, the residue was washed with

methanol and the resulting preciptate filtered to afford a solid.

STEP 2: Heat the solid produced in Step 1 (0.77 g, 3.30 mmol) in N,O-
bis(trimethylsilyl)acetamide (5 mL) at 120 °C overnight. Cool the reaction mixture and

20  pour it on ice water and stir for 4h. Extract the mixture with ethyl acetate dry over
sodium sulfate, filter, and concentrate in vacuo. Purify the residue on silica gel
chromatography to produce a solid. 'H NMR (DMSO-dg) & 7.83 (br. M, 3H), 7.10 (dd,
1H), 6.75 (s, 1H), 6.64 (dd, 1H), 2.30 (s, 3H). Mass spectrum (ESI): 216.0.

25



The conpounds of the invention nmay al so be deliverable transdermally. The
10 transdermal conpositions can take the formof creans, |otions, aerosols
and/ or ewolsioesis4 and can be included in a transdernal patch/usb2/ssied matri x
or reservoir type as are conventional in the art for this purpose.
Preferably the conmpound is adm nistered orally. Preferably, the

phar maceutical preparation is in unit dé@8age form In such 15 form the
preparation is subdivided into unit doses containing appropriate quantities
of the active conponent, e.g., an effective anount to achi eve the desired
purpose. The quantity of active congXWMPLE 2 unit dose of preparation may
be varied or adjusted fromabout 0.1 ng to about 1000 ny, nore preferably
fromabout 1 ng to about 300 ny, accordf"ﬁ'@ to the particular application.
20 The actual dosageHenpl oyed may be venaiJ‘e dependi ng upon the requirenents
of the patient and}\he sevesteg y of th&%ir@n (?ei ng $cat ed.

Det ermi nati on of Bhe N proper—dosad® tof ¥ panti ar situatron is within

the skill of t . nerally, treat t f's jlpitiated with smaller
dosages which afe | gss than the opti num dose of” ®he conpound. Thereafter,
the dosage is increased by small increnments unt the 25 optinmum effect

under the circunstances is reached. For conveni ence, ttﬂﬁq total daily
dosage may be divided and adm nistered in portions dur%@ the day if
“TReNgo nds of the

desired. The anpuntNind frequency élép adni ni stration of

invention and thﬁ Nrecesti cal 'y acceptabl e salt s thele be
regul at ed accordi g t\l\)he&dgnent of the att @ g i ni'ci an consi der i ng
such factors asma@Lé)(ﬁmdit on and size 30 of the_pati e%tomasu;éﬁal‘,l as
severity of the synptons being treated. A typical | re omTERde dosage
regi men for conpounds of formula | is oral adm nistration of from about 10

to ab Q0 \ v f Y 0
09/ 0451 0 FEB oo A 452 Aitig d. WHtGiro HiEhidiRg dPiHo, b 8.9 mmol)
provi de raid effufdionyereiidex(7. 680y60 98y st wasinsetstin tutaholb@0Pank) a9m °€

di sease. The conpounds are non-toxic when , adm nistered within this dosage
range. 5 fesZ0phEsThe reaction mixture was cooled to room temperature, the mixture was

extracted with ethyl acetate and water, the ethyl acetate layer collected and dried over
sodium sulfate, filtered, and concentrated in vacuo. The residue was purified on silica
gel chromatography to produce a solid B. Mass épectfu_m (ESI): 254.0, 'H NMR

10 (DMSO-ds) ) 5-.76(br s, 1H), 6.61(br s, 2H), 6.64(m, 1H), 7.20(d, 1H), 7.88(s, 1H),
9.01(br s, 1H), 10.32(br s, 1H).

STEP 2: The product of Step 1 B (9.20 g, 36.27 mmol) was heated in N,O-
bis(trimethylsilyl)acetamide (49.4 g, 242.14 mmol) at 120 °C overnight. The reaction
15 mixture was cooled and poured onto ice water and stirred for 4h. The mixture was
extracted with ethyl acetate dried over sodium sulfate, filtered, and concentrated in
vacuo. The residue was purifed on silica gel chromatography to produce a solid C.
Mass spectrum (ESI): 236.0, '"H NMR (CDCl3) & 6.18(br s, 2H), 6.61(m, 1H), 7.04(s,
1H), 7.24(d, 1H), 7.64(s, 1H).
20
STEP 3: In a sealed tube, heat the product of Step 2 C (50 mg, 0.21 mmol) with
3,5-Dimethylbenzeneboronic acid (63 mg, 0.42 mmol), Pd (PPhs)s (24 mg, 0.02
mmol), and sodium carbonate (74 mg, 2.10 mmol) in a solvent system of

3/1/1//toluene/ethanol/water at 103 °C for a period of 4h. After cooling the reaction



The foll ow ng exanples serve to provide further appreciation of the
invention, but are not neant in any way to restrict the effective scope of
t he i nvenwvoa/o4EXAMPLE 1 10 NH2 NH2 NH2 Step 1 N N H Strep/isodssd34 H3C HN
NO\ NN~ H3CC O H3C Conmpound 1 STEP 1: Heat a m xture of

2-am no-4-chl oro-6-nmethyl pyrinmdine (1.44 g, 10.00 mwol) and 2-furoic
hydrazide (1.89 g, 15.0 nmol) in butanol2%(50 nL) at 90 C for 16 h. is
After cooling the reaction mxture to roomtenperature, the residue was
washed with nethanol and the resulting preciptate filtered to afford a
solid. ShaRtwe tbaabnt mngedameptrmuﬁﬁdre WaSt @frattdd with thoxa: aﬁd mvmep iThe
N, G bis(trinmethylsilyl)acetam de ( at 120 C overni {r

react i on rgapigrrorHad wasocqlisgted, ldr'éﬁ QV@é Sﬂﬁt@f‘ Saﬁﬂtestf'lt?reﬂoﬁnﬂﬁonﬁfp gted e
m xture wth ethyl t r I S ,@d]q: try at e
I vacuo P k‘*eh%%ﬁ‘&e% fae Pl by i o éﬂ{?@*ﬁﬁ?%@?*‘%ﬁé P oauch &
solid. 1hy §BS|§5 30633, (I-brNMM (cabt):|3 .201(sybH), 5.9%(br 6, 25) E,10(s,H)
6. 64 (dd ? s%ectrum (ESl): 216.0. 25 WD 03/048164
PCT/ US02/ 881 424(szth &@(LSEHZI) Nifé H), RO/(s.\HEN- Step 1 C' v _N'N O Step 2
Il H ' C BO

The compounds below were prepared in a similar fashion:
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NUMBER (ESI)
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A NH2 NH2 Step 3 NJ-1IN- N O NN, N O |

NN~ C

Compound 2 Cn

STEP 1:

A m xture of 2-am no-4, 6-dichcloro-pyrimdine (10.00 g, 60.98 mml) 5 and

2-furoi c wodsamiece (7.68 g, 60.98 mml) was heated in but aooius(280341 -) at
90 C for 20 h. The reaction m xture was cooled to roomtenperature, the
m xture was extracted with ethyl acetate and water, the ethyl acetate

| ayer collected and dried over
i n vacuo.

The residu

e was purified on silica gel

sodi unr &4 f ate, filtered, and concentrated
chromat ography to produce

a solid B. Mass spectrum (ESI): 254.0, 1H NVR io (DMSO-d6) 8 5.76(br s, 1
H, 6.61(br sg 2H), [6.64(m 1 H) NH, 20(d, 1 H), 7.88(s, |1 Hp6.1 9./01(br s, 1
H, 10.32(br s, 1 H)|. STEP 2: Theg product of Step 1 B (9. 20 g, 36.27 nmol)
was heatled in N, O bis(trinethyL5|;w+N.cet3~'oe (49.4 g,| 242. 14 rmol ) at
120 C overnight. The reaction |is njxt}re cool ed and poured agnto ice
water and stirred far 4h_~Te N> Nwas extracted wth ethyl agetate
dried ovier sodi um sul f at ¢ | tered, and concentrated in vacuo. {The
resi due (was purifed og S &4 chromat ography to produce a soljid C
Mass spectrum (ESI): 56.0, IHNVR (CDCI 3) 8 6.18(br s, PH), 6.613(m 1 H),
7.04(s, [T H,77.24(d, T H, 7.64(s,NH,H. 20 STEP 3: In a3984dl ed tube,
heat the product of |[Step 2 C (50 ng,{0.21 nmol) wth
3,5-Di nethylbenzene#oronic acid (6§~ -0 42 ), Pd (PPh3)4 (24 ng, 0.02
mol ), and sodi um carbonate (74 ng|, 0 a sol vent system of
3/ 1/ 1/ / t|ol uene/ et hanol / wat er N a period of 4hl After gooling the
reacti onf WO 03/048164 PCT/ U 8134 -21 mxture to ropn1tenperature, t he
m xt ure mwas extractede?tB and water. The
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organic portion was collected, dried over sodiumsulfate, filtered, and
concentrated in vacuo. The residue was purified by silica gel

chr omat ogwephy4gie4 produce a solid D. Mass spectrum ( ESI) PC30G04/3813H NVR
(CDCI3) 8 2.41(s, 6H), 5.95(br s, 2H), 7.10(s, 5 1 H, 7.24(s, 1 H,
7.39(s, 1 H, 7.60(s, 2H), 7.64(s, 1 H. The conpounds bel ow were prepared
ina simlar fashion: COVPOUND STRUCTUREB3M+1 NUMBER (ESI) 3 NH2 306.1 NJ
NNON H3CCH3 4 NH2 3461 N "NNOC N C 5 NH2 346.1 N N NO N
C G WD 03/048164 PCT/US02/38134 -22 6 NH2 346.1 N N- NO\ N C / C
7 NH2 308.1 N N NJ|O NH, 322.1
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CHs Ongyy
13 NH, 284.1
NN \N \
S

14 NH, 298.1

S
15 NH, 318.1




N H3C,0 8 NH2 338.1 NNNON HICO1CH3 9 NH2 --- ---~_338.1 N NN
ON H3COICH3 10 NH2 338.1 N ;~ NNO HXC'ON O 1 CH3 WO 03/048164
PCT/ US02/\881344816£23 11 NH2 322.1 NJ-INNO N H3C 0 / CHBCTAROM£A3B68.1 N

NNO HC~0 N O
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EXAMPLE 3

0 NH,

o W e e )
é/B(OH)2_> é/B(OH)Z C,)\/LNHJ E:I J\/'*NH\J

Pd(0)
Compound 19

The ortho-(N-morpholinomethyl)-benzeneboronic acid was prepared by a
known literature procedure (J. Am. Chem. Soc., p. 3863, 1960) and subsequently
used to produce the target compound as described in Example 2. Mass spectrum
(ESI): 377.1, 'H NMR (CDCls) & 2.36(t, 4H), 3.56(t, 4H), 6.04(br s, 2H), 6.61(m, 1H),
7.30(s, 1H), 7.39(m, 2H), 7.51(m, 2H), 7.65(d, 1H).

The compounds below were prepared in a similar fashion:



-24 16

i CH3 OCH3 13 NH2 284.1 NL NNO, \ 0O NS 14 2 298.1 NL NNO N
H3C\ S 15 NH2 318.1 NL NNO N S C WO 03/ 048164 PCT/ US02/ 38134
2 279.0 WOSIM®4- 01 N- N CL7 2 279.0 N. NN O 01 NPNT/USB2/b#24 308. 1
-25-
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NNN N O HO EXAMPLE 3 Br ro ~2 NONH2 N-N\ I NN-NN" B(OH)2 -D |
B(OH)2 S J, \ Ill )-N Pd(O 5 Conpound 19 The

or t ho- ( N-wornphdaissaonet hyl ) - benzeneboroni ¢ aci d was prepar edThgoA3815410Wn
literature procedure (J. Am Chem Soc., p. 3863, 1960) and subsequently
used to produce the target conpound as described in Exanple 2. Mass
spectrum 10 (ESI): 377.1, 'H NVR (CDC 3¥66 2.36(t, 4H), 3.56(t, 4H),
6.04(br s, 2H), 6.61(m 1H), 7.30(s, 1 H, 7.39(m 2H), 7.51(m '2H),
7.65(d, 1 H). The conpounds bel ow were prepared in a sinilar fashion: WO
03/ 0481 PCT24JS02/ 38134 -25 COVPOUND NHRUCTURE M+l NUMBER (BGE) (20 CH3
482.1 Q (N~ NH2 \,JN"k -NO %' NN |21 H3CQ 0526.1 O N- NH

N

25 F NH, 488.1
F AN
N/\\ N“ "N~ \>__<OJ
\\/N XN \
5 EXAMPLE 4
2 .
| —_— = g
/ cl
cl
NH,
NH
)Q . NékN N
)\Q)\A ' > — S
o)
Compound 26

STEP 1: A mixture of 2-amino-4,6-dichloro-pyrimidine (0.50 g, 3.048 mmol), 3-
10 isopropylbenzeneboronic acid (0.30g, 1.572 mmol), Pd(PPhs)s (0.09 g, 0.076 mmol),
and 4-10 equivalents of sodium carbonate was heated in a solvent system of
1/1//acetonitrile/water (15 mL) at 90 °C for a period of 4h. The reaction mixture was
cooled to room temperature. The mixture was extracted with EtOAc and water. The
organic portion was collected, dried over sodium sulfate, filtered, and concentrated in

15 vacuo. The residue was purified by silica gel chromatography to produce a solid.



NN NNO N22 NH2 3751 N, NNO OCN-8~~~ N> ~\ 23 CH3 (NH2 425.1 N
AN, N O N WD 03/048164 PCT/ US02/38134 -26 24 NH2 390.1' H3C N NNNNGO N
25 F NH2 wea3m48164 Nj - IN, N O N 5 EXAVMPLE 4 NH2 NH2 , B( OHp2TAUShUILIBYE N N/
av _a 1/ cad N2 NH22" NNNN N ON H O Conpound 26 STEP 1: A
m xture of 2-am no-4, 6-dichloro-pyrimdine (0.50 g, 3.048 mmol), 3- 10
i sopr opyl benzeneboronic acid (0.30g, 1.-%#2- mvol), Pd(PPh3)4 (0.09 g, 0.076

mol ), and 4-10 equival ents of sodi um carbonate was heated in a sol vent
syst em of

Mass spectrum (ESI) 248.0, 'H NMR (CDCls) 5 1.30(d, 6H), 2.98(m, 1H), 5.93(br s,
2H), 7.03(s, 1H), 7.39(m, 2H), 7.73(d, 1H), 7.82(s, 1H).

STEP 2: The product of Step 1 (0.39 g, 1.57 mmol) and 2-furoic hydrazide (0.30 g,

5 2.36 mmol) in butanol (10 mL) were heated at 120 °C for 5 h. The reaction mixture
was cooled to room temperature, and then extracted with ethyl acetate and water.
The ethyl acetate layer was collected, dried over sodium sulfate, filtered, and
concentrated in vacuo. The residue was purified on silica gel chromatography to
produce a solid. Mass spectrum (ESI). 338.1, '"H NMR (CDCl3) 8 1.22(d, 6H), 2.89(m,

10 1H), 5.42(br s, 1H), 6.34(s, 1H), 6.45(br s, 2H), 7.18(d, 1H), 7.23(m, 2H), 7.44(s, 1H),
7.53(d, 1H), 7.67(s, 1H).

STEP 3: The product of Step 2 (0.27 g, 0.80 mmol) was heated in N,O-
bis(trimethylsilyl)acetamide (10 mL, 40.4 mmol) at 120 °C overnight. The reaction

15 mixture was cooled, and then poured on ice water and stirred for 4h. The mixture was
extracted with ethyl acetate, dried over sodium sulfate, filtered, and concentrated in
vacuo. The residue was purified on silica gel chromatography to produce a solid.
Mass spectrum (ESI): 320.0, "H NMR (CDCl3) & 1.21 (d, 6H), 2.89(m, 1H), 5.42 (br s,
2H), 6.60(m, 1H), 7.33(d, 1H), 7.41(d, 1H), 7.43 (s, 1H), 7.64(s, 1H).

20

The compounds below were prepared in a similar fashion:



1/1//acetonitrile/water (15 m-) at 90 C for a period of 4h. The reaction
m xture was cooled to roomtenperature. The m xture was extracted with

Et OAc anoweaBmisiedihe organic portion was col |l ected, drie@Coxsn2/38164 um
sulfate, filtered, and concentrated in 15 vacuo. The residue was purified
by silica gel chromatography to produce a solid. WO 03/048164

PCT/ US02/ 38134 -27 Mass spectrum (ESI)2848.0, 'H NMR (CDCI3) 5 1.30(d,
6H), 2.98(m 1 H), 5.93(br s, 2H), 7.03(s, 1 H, 7.39(m 2H, 7.73(d, 1
H, 7.82(s, 1 H. STEP 2: The product of Step 1 (0.39 g, 1.57 mmol) and
2-furoi ¢ gpMpouleD(P- 30 9, 5 2. S@ETROCIURE but anol (10 nl|-M+igESIheat ed
at 120 € for 5 h. The reaction m xture was cooled to roomitenperatufe, and
then extiraltlBMBERh ethyl acetate and water. The ethyl acetate layef was
col l ect ¢d, dr2ad ovef sodiumsulfalNb filtered, and concentratd in|vacuo.
The resiidue was purified on silicalgel hronBt ography to produce a solid.
Mass spectrum (ESI):|338.1, 1H NS) 22(d, 6H), 2.89(m 10{1 H),
5.42(br s, 1 H), 6.34(3 1 H), 6/45( LQ_?'ZQ"Q?-B((L 1 H|, 7.23(m|2H,
7.44(s, |1 H, 7.53(d (1: 7. - TM). STEP 3: The product of Step 2
(0.27 g, 0.80 nmol) heat n NO bis(trinmethylsilyl)acetamde (10 ni,
40.4 mml) at 120 C pver @ e reaction 15 m xture was| cool ed, and

t hen pouyred on ice water and rred for 4h. The m xture was extracted with
et hyl agetate, dried|over diumsulfate, filtered, and concentratedjin
vacuo. The residue was purified on silica gel chromatography to produce a
solid. [Mass gpectrum (ESI): 32NHQ 1H NMR (CDCI 3) 6 1.21 (d, 2%)0 2/ 89(m

1 H), 5142 (br s, 2H), 6.60(m 1Hi\l 7.33(d, 1 H), 7.41(d, , 7.43 (s,
1 H, 7.64(s, 1 H. 20 The cMouNd beI re prepared in a SI mla
fashi on:] WO 03/ 048164 H / US0R/ 38 4 OUND STRUCTURE Mtl (ESI)
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NJ-TINNO HZN N~ 35 NH2 338.1 NJ-IINNOc H3CGONOCH3 36 NH2 303.1
NN NON 37 NH2 304.0 N~-NNO\ \ \ N W 03/048164 PCT/US02/ 38134 -30
38 NHzZ 3080Db3/0Mi6N ' N O N HO EXAMPLE 5 NH2 NH2 N~N. N OPRFNiShe/€813N N> 5
Compound 39 Conpound 37 of Exanple 4 (15 ng, 0.0165 nmmol) was stirred with
10% palladiumon carbon (5nmg) in 10 nL of a solvent m xture

(9:1: Et QAc/ Et OH) under io atnospheric hylrogen at roomtenperature for a
period of 3h. The m xture was passed through a pad of di atonmaceous earth
and the organic portion was concentrated in vacuo. The resi due was

purified by sikkica ggl chromatogr apRy,t o 308.1
NS \N \
HO
EXAMPLE 5
NHZ NH2

By X

~N o} -N o]

N7\ NZ N\
O —— <o
Compound 39

Compound 37 of Example 4 (15 mg, 0.0165 mmol) was stirred with 10%
palladium on carbon (5mg) in 10 mL of a solvent mixture (9:1:EtOAc/EtOH) under
10  atmospheric hydrogen at room temperature for a period of 3h. The mixture was
passed through a pad of diatomaceous earth and the organic portion was
concentrated in vacuo. The residue was purified by silica gel chromatography to
afford a solid. Mass spectrum (ESI): 306.0, '"H NMR (CDCls) & 2.97(t, 2H), 3.06(t,
2H), 5.97(br s, 2H), 6.58(m, 1H), 6.79(s, 1H), 7.20(m, 2H), 7.28(m, 4H), 7.68(m, 1H).
15
EXAMPLE 6



afford a solid. Mass spectrum (ESI): 306.0, 1H NWR (CDC13) 6 2.97(t, 2H),
3.06(t, 2H), 5.97(br s, 2H), 6.58(m 1 H), 6.79(s, 1 H), 7.20(m 2H),
7.28(m 4WD,038488({m 1 H). 15 EXAMPLE 6 WD 03/ 048164 PCTPOBOZOBKI3MA - 31
NH2 NH2 N)IINNO Step 1 N)'-INNNO Step 2 HOCI1 d ~BIli A NH
N)ITN-N\I "~ JINNiO~~0 | C Conpound 40 STEP 1: Conpound 38 of Exanple 4
(0.60 g, 1.95 mml) was conbined with 53Iriethylanmne (1.63 ni, 11.63 mmol)
and thionyl chloride (0.71g, 9.76 nmol) at 0 C wunder a nitrogen atnosphere
for 3h. The reaction m xture was concentrated in vacuo and the residue B
was then purified by siliaw,gel chromatography. Massmgpectrum (ESI):

326.1. 10 STEP 2: The produ N ofostep (0.22g, O. I)o S i ned
with 1-(4- nethoxyet hoxy heﬁ il az+ne~(0. 31 Q‘ gtgprgf)

di met hyl f or mami dmO(?W n a seal ed tuﬁ'e he te'\bl at 110 C
overni ght. The reacti ure was cooled an t Bacted with ethyl

acetate and brine. The et hyI acetate | ayer was collected, dried over
sodiumsul fate, filtered, and concentNHat ed in vacuo. The residue Cwas is
purified on silica gel chr omat ogr apn v MBS So pectrum (ESI): 526.1, 1H NWR

(CDCI3) b 8.0 (S 1H), 786 m (dd 1 H, 7.41-7.45 (m 3H),
7.24 (d, 1 H), 682685 A@/ak{‘s\(dd , 6.28 (br. s, 2H), 4.06
(t, 2H), 3.72 (t, 2H), 3.43 (S, 3H) 3.00-3.12 (m 4H),
2.65-2.67(m 4@0\/\0

Compound 40

STEP 1: Compound 38 of Example 4 (0.60 g, 1.95 mmol) was combined with
s triethylamine (1.63 mL, 11.63 mmol) and thionyl chloride (0.71g, 9.76 mmol) at 0 °c
under a nitrogen atmosphere for 3h. The reaction mixture was concentrated in vacuo

and the residue B was then purified by silica gel chromatography. Mass spectrum
(ESI): 326.1.

10 STEP 2: The product of step 1 (0.22g, 0.66 mmol) was combined with 1-(4-
methoxyethoxyphenyl)piperazine (0.31 g, 1.32 mmol) in dimethylformamide (2.0 mL)
in a sealed tube and heated at 110 °C overnight. The reaction mixture was cooled
and extracted with ethyl acetate and brine. The ethyl acetate layer was collected,
dried over sodium sulfate, filtered, and concentrated in vacuo. The residue C was

15 purified on silica gel chromatography. Mass spectrum (ESI): 526.1, '"H NMR (CDCl5)
5 8.0 (S, 1H), 7.86 (m, 1H), 7.62 (dd, 1H), 7.41-7.45 (m, 3H), 7.24 (d, 1H), 6.82-6.85
(m, 4H), 6.58 (dd, 1H), 6.28 (br. s, 2H), 4.06 (t, 2H), 3.72 (t, 2H), 3.66 (s, 2H), 3.43 (S,
3H), 3.00-3.12 (m, 4H), 2.65-2.67(m, 4H).

20 The compounds below were prepared in a similar fashion:



20 The conpounds bel ow were prepared in a simlar fashion:
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65 H2 562.1 N \ / | CH3 F N 0-~ WO 03/048164 PCT/ US02/ 38134 -37 66 NH2
562.1 CH3 F EXAMPLE 7 NH2 N, NN O H3CO 5 Compound 77 Step 1. To

4- (4- met woypheiyd ) butyric acid (2.00 g, 10.3 mml) in CHePCrras4ssisd -) add
SCCl2 (3.56 g, 30 mol). Stir 3 h and concentrate. Add

2, 2-di net hyl -1, 3-di oxan- 4, 6-dione (1.78 g, 12.4 mmol ), pyridine (2.37 g,
31 mol) and CH2CI2 (10 nl). Stir 18 1@6r add EtOH (10 nmL), and heat at
reflux 5 h. Add water, extract with Et OAc and chronat ograph to obtain the
ketone as an oil. Step 2: Conbine the product of Step 1 (0.366 g, 1.39
mol ) and gug@u dime carponate (0.382 g, Z.\&, mmol) in EtOH (s3i1nL). | Heat at
reflux 18 Add water (20 nlL), cool in |9b\ apd filter. Dry, washiwth
hexane and fllter to obtain the pyrimding “ad¥a\so 15{Step 3: A@d the
product jof Step 2 ((:3‘31'15 g, 0.58 Y 1. nm_) . |Heat at eflux 1
h, concentrate, trI icg ze with NH3, and extract with
EtOAc. Purify on|EC to ropyrimdine as ajsolid. Step 4:
Conmbi ne t he product qf 3 2-furoic hydrazide and 1. 0N HCl in E{fCH.
Heat in ja seal ed fube @ Cfor 16 h. Basify with NH3, extract with
||_C to obtain the hydrazide as a|solid.

Et OAc, and 20 punify on

61 NH; 526.1

-N
H N

62 (I:H3 NH, 526.1
KO l//\N. x
N
F
63 NH, 560.1 |
AN N
CHs
OI QNJ
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OTN
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Step 5: Add the product of Step 4 to BSA. Heat at 120 C 18 h. Pour into
CH3COH,

solid, Mawe 038paetrum (ESI):

concentrate, and purify on PLCto obtain the title conpound as a
350 Exanmple 8 25 WD 03/ 0481®¢TRSIZ/8838L/ 38134

-38 NHZ NH2 NH2 N-N Step 1 N N Step 2 NN Step 3. HOC C cI d C

/ BC NH2 NH2 NN NN CI Step 4 NNH NCI NJI/ HNO I~DI/ EO FI/ F
FFN2 NNHCH3 Step 5 ,N~HO FF3+ NH2 NIILI

NJ
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Compound 77

Step 1: To 4-(4-methoxyphenyl)butyric acid (2.00 g, 10.3 mmol) in CH,Cl, (10 mL)
add SOCI; (3.56 g, 30 mmol). Stir 3 h and concentrate. Add 2,2-dimethyl-1,3-dioxan-
4 6-dione (1.78 g, 12.4 mmol), pyridine (2.37 g, 31 mmol) and CHxCl; (10 mL). Stir 18
h, add EtOH (10 mL), and heat at reflux 5 h. Add water, extract with EtOAc and
chromatograph to obtain the ketone as an oil.

Step 2: Combine the product of Step 1 (0.366 g, 1.39 mmol) and guanidine carbonate
(0.382 g, 2.12 mmol) in EtOH (3 mL). Heat at reflux 18 h. Add water (20 mL), cool in
ice, and filter. Dry, wash with hexane and filter to obtain the pyrimidine as a solid.
Step 3: Add the product of Step 2 (0.15 g, 0.58 mmol) to POCI; (1.22 mL). Heat at
reflux 1 h, concentrate, treat with ice, neutralize with NH3, and extract with EtOAc.
Purify on PLC to obtain the chloropyrimidine as a solid.

Step 4: Combine the product of Step 3, 2-furoic hydrazide and 1.0N HCl in EtOH.
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 solid.

Step 5: Add the product of Step 4 to BSA. Heat at 120 °C 18 h. Pour into CH30H,
concentrate, and purify on PLC to obtain the title compound as a solid, Mass

Spectrum (ESI): 350
Example 8

A

NNCH3 Step 6 ~N N



|~ GF/ F Conpound 78 5 STEP 1: The product B was synthesized in a simlar
manner as described in Exanple 4, Step 1. Mass Spectrum (ESI): 236.1. WO
03/ 048164wvD@30h836L2/ 38134 -39 STEP 2: To a solution of thecprsdusti3from
Step 1 B (2.25g, 9.53 mml) in dichloronethane (100 nm-) stirred under an
inért atnosphere at 0 C, triethylam ne 8.00 nm., 57.18 mml) was added
fol | owed by thionyl chloride (3.50 niL, -88.65 nnDI) and the m xture was
stirred an additional 1 h. The m xture was warmed to room5 tenperature and
then extracted with dichloronethane and brine. The organic portion was
coll ected, dried over sodiumsulfate, filtered, and concentrated in vacuo.
The residue was purified by silica gel chronmatography to afford the
product C. Mass Spectrun1(ESI) 255\H;. 10 STEP 3: A sol uthfen of the

product from\Seep (0.50g, 1.97 ), 1- gz 4-
q ta55|um|0|d%8t—?—peei-33
1829, 5.90 ac@tonitrile (10

di f | uor opheg pﬁ&éu_y;ne (0.39g, |
1.97 nnnl% ~.ad pot assi urHcca

m-) was t|rre&3under an ine tgosphere at 60 C rﬁ?ght The m xture
was cool ed to roomtenperature and then extracted with ethyl acetate and
brine. The organic portion was collected, is dried over sodiyum sulfate,
filtered, and concentrated Nﬁﬁvacuo The residue was purlfled by silica
gel chronatography to af fop Nhe product D. Mass SpectrumNESF): 416.1.

STEP 4: A solutio t he ouct fsn@mStepBD k34913 wgl ), and Boc
20 protected hydr/g . 319, s stigred ypdery an inert
|ght The nlxture | ed T0 roon1téﬁ$erature

at nosphere C
and then exl ted V\Pth ethyl acetate a . The oFgani c poPijon was

i e over sodium sulfate, filtered, and concentrated i\n vacuo.
The residue was purified by silica gel chromatography to afford the

col | ect edf
product E. Mass Spectrum (ESI): 512.1. 25 STEP 5:Nfo a sol ution of the

product from Step 4 E (0.15g, 0.29 mmol) in N)\N CHs

H
Step 5 /\@/M /N/
—_— N ”

-

Step € o /\©)\VL\N\>—:—CH3
. N \)
G

Compound 78

5 STEP 1: The product B was synthesized in a similar manner as described in Example
4, Step 1. Mass Spectrum (ESI): 236.1.



di chl oronethane (5 m-) stirred at roomtenperature, trifluroacetic acid (5
m.) was added and the reaction m xture was stirred an additional 1 h. The
reacti on woxBu#sa64 was concentrated in vacuo and taken up iPaTDB2/§8341L). To
this solution, butynoic acid was added (30 ng, 0.35 mmol), EDCI (68 ny,
0.35 mMmmol ), HOBT (48 ng, 0.35 30 Mol ), NWM (41 L, 0.35 mmmol) and stirred
under an inert atnosphere at room terrpé?at ure overnight. The m xture was
extracted with ethyl acetate and brine. .The organic portion was collected,
dried over sodiumsulfate, filtered, and concentrated in WO 03/048164

PCT/ USO2/S3ER 2 : Toddsylatium of ifreeprrods:ct:liuerrmreppusu (fzuzfﬂg I9y53 iviral) gel

chromat ography to afford the product F. Mass Spectrum &)E% f3 STEP 6:
The pr odmhl@ﬂomtéang (H0Q my.)gfjrred. W%@BI '?eﬁ/éémﬁé%%’& gt di'eé‘y amine

bis(tri ”&é*@b‘ L%#Q%%h?dﬁ \gSS 6Ad8Y génc%&edlBQ W%mr& G ﬁh” 8295 ffnol)

m Xture our‘ed onto e water” and stirre The mxture
was ext ra;ﬁdetﬂevmb(turet\ﬁad stlramiaaabeldltnbnabdih ovée mrxwrarwam}vaaned td rearer ed, and

o apEpRAES Bhothaoxaaes wik hRcBhsbene A tigd. S Thd Broanic pertians
(CDC13) %ﬁ? 8(% e%ed Hridy: Igv%r%@dmﬂ s&lfé‘ﬂb fll?l_ﬁré@ a0 c(8h&en2t?at§8 it $acdo.Hrhe 6. 90

10 (m , 3.06 (t, 4H),
2.67 (t, réH)jue2Nal§plérﬂiled mmcezge\l\muamtqgraﬁmm aﬁpsbthf. aedart €. Masstep N N
Step 3 ANBZ’E%(?%% Cl C NH2 2 NONH Step 4 NI-IN-N O TBSO oN- NN
HO\ N 1 npound 79

10  STEP 3: A solution of the product from Step 2 C (0.50g, 1.97 mmol), 1-(2,4-
difluorophenyl)-piperizine (0.39g, 1.97 mmol), potassium iodide (0.33g, 1.97 mmol),
and potassium carbonate (0.82g, 5.90 mmol) in acetonitrile (10 mL) was stirred under
an inert atmosphere at 60 °C overnight. The mixture was cooled to room temperature
and then extracted with ethyl acetate and brine. The organic portion was collected,

15 dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was
purified by silica gel chromatography to afford the product D. Mass Spectrum (ESI):
416.1.

STEP 4: A solution of the product from Step 3 D (0.84g, 1.97 mmol), and Boc-

20  protected hydrazine (0.31g, 2.37 mmol) in DMF was stirred under an inert atmosphere
at 80 °C overnight. The mixture was cooled to room temperature and then extracted
with ethyl acetate and brine. The organic portion was collected, dried over sodium
sulfate, filtered, and concentrated in vacuo. The residue was purified by silica gel
chromatography to afford the product E. Mass Spectrum (ESI): 512.1.

25 STEP 5: To a solution of the product from Step 4 E (0.15g, 0.29 mmol) in
dichloromethane (5 mL) stirred at room temperature, trifluroacetic acid (5 mL) was
added and the reaction mixture was stirred an additional 1h. The reaction mixture
was concentrated in vacuo and taken up in DMF (2 mL). To this solution, butynoic
acid was added (30 mg, 0.35 mmol), EDCI (68 mg, 0.35 mmol), HOBT (48 mg, 0.35

30 mmol), NMM (41 uL, 0.35 mmol) and stirred under an inert atmosphere at room
temperature overnight. The mixture was extracted with ethyl acetate and brine. The

organic portion was collected, dried over sodium sulfate, filtered, and concentrated in



STEP 1: A solution of 5-brono-3-(nethanol)-pyridine (6.69g, 35.58 mmol), t-
butyl di methyl silyl chloride (4.71g, 46.26 mol), and im dazole (7.25g,

106. 74 mwD)03/04864 i n di chl oronet hane (250 m -) was sti rre@CatUuSODBTBE4
tenperature for 3h. The m xture was extracted w th dichl oronet hane and
bri'ne. The organic portion was collected, dried over sodiumsulfate,
filtered, and concentrated in vacuo. Th&0Oresidue was purified by silca gel
chromat ography to afford the product B. Mass Spectrum (ESI): 304.1, 302.1
25 WD 03/048164 PCT/ US02/ 38134 -41 STEP 2: To a stirred solution of the
product fuzeaoStRR rlaslt(e7w3§punﬁ?éti B sitta ! ¢chrontitegraphy ¢s bfford th2Sprotugt Einder
an inert atnosphere at -78 a 2.5N solution of n-butyl [lithiumin
hexanes (Mass®paFtrymEs! h&&@cﬂ dropwi se. After stirring 10 ninutes,
triisopropyl borate (11.02 nmL, 47.75 mmol) was added and the sol ution was
warnmed 5 to roomtenperature and stirred for an additional 1 h. The

react i on SIEEPg8eridiee hraduct ofva&tep 5TIIFe (4B anty, ot08i mmole)z was heatednty MN,.€d in

vacuo and the r lL.tin SO|Id iate was .u nthe next.ste

u Choat (s EnRE TR ACeAmAE (BLEGE 07 ¢ SNRinbhl e 18 taiptOs idliEhyes
was take t £ thyl
2 ani no- K40 5%‘%%5‘?%%@5?%%@9@ f%*gg TG4y oS was exaciad with ey

(10. 31g, &xptae, dneu)qvearsodtu@n suitate( lfl mdera}nnmmntra@d ipavacug. uihe Iesudgse

i xture ke Bonfeon icagt sBtheBraf R oGl s i st dpecnimU Rl "

acetate |gyef WRNMRQCROL)ES!7. %rcsedk%vmssw' 1), 744 %ezHWB@f(@dﬁHWB*‘JO

concentrated in vacuo. The resi urified on silica

chr onét ogdrmapty), 6MS émSgeEt5. QM (bESI 3H), 3566 18 1ZHEBER6 &; 4KH) s%ﬁh(?d’d‘l)oﬂ thes,
product f l_(qm Step 2 C (1.64g, 4.67 mmol) and 2-furoic hydrazide (0.92g,
7.01 mol n 10 nL of n-butanol was heated at 90 C overnight. The m xture
was cooled to roomtenperature, extracted with ethyl acetate, and washed
with brine. The organic portion was collected, dried over sodium sulfate,
20 filtered and concentrated in vacleXAMPLE 8si due D was used in the next
step wi thout
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Compound 79

STEP 1: A solution of 5-bromo-3-(methanol)-pyridine (6.69g, 35.58 mmol), t-
butyldimethylsily! chloride (4.71g, 46.26 mmol), and imidazole (7.25g, 106.74 mmol),

20  in dichloromethane (250 mL) was stirred at room temperature for 3h. The mixture
was extracted with dichloromethane and brine. The organic portion was collected,
dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was
purified by silca gel chromatography to afford the product B. Mass Spectrum (ESI):
304.1, 3021

25



further purification. Mass spectrum (ESI): 441.1. STEP 4: The product of
Step 3 D(2.04 g, 4.63 mol) was heated in N, O

bi s(tri newloyBoudigd ) acetam de (15 m-) at 120 C overni ght. PCTaiS0®R35184 on

m xture was 25 cool ed, poured on ice water and stirred for 4h. The m xture
was extracted wth ethyl acetate, dried over sodiumsulfate, filtered, and
concentrated in vacuo. The residue was4durified on silica gel

chromat ography to produce a solid E. Mass spectrum (ESI): 309.1, 1H NWR
(cbCl3) 6 9.19 (s, 1 H, 859 (s, 2H), 853 (s, 1 H, 7.76 (s, 1 H, 7.52

(s, 1 HSTEPEE To shirrébl softtidh of 3he prdducBGomh8tdmt Isasm 859, coNPRundsl)wver e
prepared Tn a simlar fashion. WO 03/048164 PCT/USQ2/38134 -42 %rrpound

Str ruct ur edigthyl ethsr (12Zomi-) prdgpan inerbptmespeace @t k% CI\? g1oN gpiupion £ Mbyly
N e PRS2 TSR ot A e S0 11/
triisopropyl borate (11.02 mL, 47.75 mmol) was added and the solution was warmed
5 to room temperature and stirred for an additional 1h. The reaction was quenched with
water. The reaction mixture was concentrated in vacuo and the resulting solid
intermediate was used in the next step without further purification.
The solid intermediate (6.50g, 27.99 mmol) was taken up in dimethoxyethylene
(100 mL), and 2-amino-4,6-dichloropyrimidine (9.18g, 55.98 mmol), sodium carbonate
10 (10.31g, 97.26 mmol), and tetrakis(triphenylphosphine) palladium (1.40g, 1.21 mmol)
were added. The mixture was heated at 90 °C for 4h. The reaction mixture was
cooled and extracted with ethyl acetate and brine. The ethyl acetate layer was
collected, dried over sodium sulfate, filtered, and concentrated in vacuo. The residue
C was purified on silica gel chromatography. Mass Spectrum (ESI): 351.1
15
STEP_3: A solution of the product from Step 2 C (1.64g, 4.67 mmol) and 2-furoic
hydrazide (0.92g, 7.01 mmol) in 10 mL of n-butanol was heated at 90 °C overnight.
The mixture was cooled to room temperature, extracted with ethyl acetate, and
washed with brine. The organic portion was collected, dried over sodium sulfate,
20 filtered and concentrated in vacuo. The residue D was used in the next step without

further purification. Mass spectrum (ESI): 441.1.

STEP 4: The product of Step 3 D (2.04 g, 4.63 mmol) was heated in N,O-
bis(trimethylsilyl)acetamide (15 mL) at 120 °C overnight. The reaction mixture was

25 cooled, poured on ice water and stirred for 4h. The mixture was extracted with ethyl
acetate, dried over sodium sulfate, filtered, and concentrated in vacuo. The residue
was purified on silica gel chromatogréphy to produce a solid E. Mass spectrum (ESI):
309.1, '"H NMR (CDCls) § 9.19 (s, 1H), 8.59 (s, 2H), 8.53 (s, 1H), 7.76 (s, 1H), 7.52 (s,
1H), 6.66 (m, 1H), 4.76 (s, 2H).

30

The following compounds were prepared in a similar fashion.
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EXAMPLE 10

Compound 82

Step 1: A mixture of bromide (7.0 g, 24.37 mmol), N-Boc piperazine (5.45 g, 29.24
mmol), palladium acetate (0.22 g, 0.97 mmol), tris(tert-butyl)phosphine (0.79 g, 3.9.
mmol) and sodium tert-butoxide (3.28 g, 34.12 mmol) in toluene (50 mL) was heated

10

at reflux for 2 h under a nitrogen atmosphere, cooled to room temperature and then

e (100 mM-) at O



This was dried using sodiumsulfate and adsorbed on a small anount of
silica gel, transferred to a columm and el uted using hexane/ethyl acetate
(4:1) to woasioskdet he triflate D. Mass spectrum (ESI), M-PCTAKD2/3813855. 1.

20 Step 4: The conpound fromstep 3 Dwas treated with

bi s(pi nacol ato)di boron in the presence of PdCl 2(dppf), dppf, and potassium
acetate in 1,4-di oxane (90 nl-) at 80 €43under N2 overnight, cooled to room
tenperature, washed with brine, dried with sodium sulfate and evapor at ed.
The residue was purified by columm chromatography on silica gel to give
the prodypiitda wiksatsPend HBultER! mixtdtelvas8Rtrdctdd byt @hybacethe, adspoynd from
step 4 E was treated with 2-am no-4,6-dichloro- pyrimdine as in step 1,
exanpl e 4odium solfatecanthiiterdd - Thimwes syeperated updel reduced presayre |%/“@ 8p 6:

G “Vass. At PO RS s THRER Gt N9E el Stect Rl % op

The same nyv'ogegyr g3ay step 3 of exanple 4 was perforned to form corrpound
H 1H NI\/R(CDClS) 8 7.61(m 2H), 7.43(d, 1 H) 7.38(m 2H), 7.12 (m 1 H),

7025(1dg 1H), 6.60 (dd, 1 H), 6.02(br. s, 3.62 (m 4H), 3.21 (m
Cormound%tg % %%C%Mgga?‘?i?@?@ Steh grgs‘#’éﬁ ﬁ%ﬁed ‘ﬁ@%\ﬁgcﬁh@ '%ﬁﬁ @%@%@Eﬂgﬁi‘je ESI

83 0 NH2 (48441g, 483mﬁch<holl\dbf +.0MNsAutdv hCFHE) isNFTHB4 100 enlNHRr 419 .at rogmN~-N- N /
N | N 0]
temperature, diluted with water, then extracted by ethyl acetate. The resuitant ethyl
acetate extract was dried with sodium sulfate and evaporated to give a phenol

10  derivative C. Mass spectrum (ESI), M*': 279.0, 242.0.

Step 3: Triflic anhydride was added dropwise to a mixture of phenol from step 2 C
and triethyl amine (3. 74 mL, 26.81 mmol) in dichloromethane (100 mL) at 0 °C under
N,, stirred at this temperature for 1h and then warmed to room temperature.

15 Saturated sodium bicarbonate solution was added and extracted by dichloromethane.
This was dried using sodium sulfate and adsorbed on a small amount of silica gel,
transferred to a column and eluted using hexane/ethyl acetate (4:1) to provide the
triflate D. Mass spectrum (ESI), M*": 411.1, 355.1.

20  Step 4: The compound from step 3 D was treated with bis(pinacolato)diboron in the
presence of PdCIz(dppf), dppf, and potassium acetate in 1,4-dioxane (90 mL) at 80 °C
under N; overnight, cooled to room temperature, washed with brine, dried with sodium
sulfate and evaporated. The residue was purified by column chromatography on
silica gel to give the product E. Mass spectrum (ESI), M*1: 389.1

25
Step 5: The compound from step 4 E was treated with 2-amino-4,6-dichloro-
pyrimidine as in step 1, example 4, to form compound F. Mass spectrum (ESI), M*:
390.1

30  Step 6: The same procedure as step 2 of example 4 was performed to form
compound G. Mass spectrum (ESI), M*": 480.1
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EXAMPLE 11 5 44

Step 7: The same procedure as step 3 of example 4 was performed to form
compound H. '"H NMR (CDCl3) & 7.61(m, 2H), 7.43(d, 1H), 7.38(m, 2H), 7.12 (m, 1H),
7.02 (dd, 1H), 6.60 (dd, 1H), 6.02(br. s, 2H), 3.62 (m, 4H), 3.21 (m, 4H), 1.50 (s, 9H).
Mass spectrum (ESI), M*': 462.1

The following compounds were prepared in a similar fashion:

COMPOUND STRUCTURE M+1
(ESI)
83 i J\TZ 434 .1
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85 o-CHs 512.1

86 F\Q\ /I\ﬂ_iz 474 1
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I OONH O

-46 0 O Step 1 Step 2 'O Step 3
Oa Step 4 ON-N Step 5 BO Cl

HlIlftw B OA

DE NH2 NN N OINF
triflate B was poagmozesiBy an

adapted literature 5 procedure (Synthesis, p. 993, 1991). 1H NWR (CDCI3) S
5.66 (t, 1 H, 3.99 (s, 4H); 2.54 (m 2H), 2.41 (m 2H), 1.90 (t, 2H).
STEP 2: The product of Step 1 B (5.70g,-4069- 79 nmol), 3-hydroxyphenyl
boronic acid (6.10 g, 27.71 nmmol), lithiumchloride (2.50 g, 58.98 mmol),
a 2N aqueous sodiumio carbonate solution (27.70 nL), and tetrakis
(triphenyT phogghi ne gHiadium (1.14 g, 0.98 mmol) in 100 511, pf
di net hoxlyet hane was|ffeated at reflux tenperature for 2 h. | The m xture was
cool ed tjo roomtenpérature and concentrated in vacuo. The |residue| was
di luted wi th di chl ofomgt hane and washed with 100 nmL of a nixture of 6%
ammoni um hydr oxi de |n )¢ spdi um car bonat BHgol uti on. The aqueous portion
was 15 extracted wi{h an (L . ofy di chl oromet hane. Th¢ conbi ned
organic | portions were dried f fiiItered, and
concentrjated in vacuo. The re : N ed silica gel
chromat ogr aphy to aftford the produg "HNWR (CDCI3) 8(7.16 (t| 1 H),
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1 H, 4.02 (s, 4H, 2.63 (m 2H), 2.46 (m 2H), 1.92 (t, 2H. 20 WO
03/ 048164 PCT/ US02/ 38134 -47 STEP 3: To a solution of the product from
Step 2 C wD.03088168. 48 mmol ) in dichl oronet hane (60 m -) &CTAUSE2/B81d€r an
i nert atnosphere, was added triethylamne (1.45 ni, 10.43 mmol) then
trifluoromethanesul fonic anhydride (1.75 nm, 10.43 nmmol). The m xture was
stirred warned to roomtenperature and-#rred an 5 additional 2 h. The
m xture was extracted with water. The organic portion was collected, dried
over sodiumsulfate, filtered and concentrated in vacuo. The residue
(1. 364q, 3./7'4\ mmol ) was used without further rification and taken up in
di oxane (8Q.OnlL). To this sdPytPon _was addéd s{ pi nacol at o goron (1. 14q,
4.49 mol dC18telppf )p( 0. 16 P (0,12¢y 0-22°5mm! Jm and
pot assi u tate 10 (1.1 Og 22 mol ) and ure was heated to 80
C under anli ngrt atnosphere ¥aﬂr |ght The m xture e cooled to room
terrperaturé’ and then extracted th ethyl acetate and brine. The organic
portion was collected, dried over sodiumsulfate, filtered, and
concentrated in vacuo. The residue was purified by silra, gel

to affg he roduct D. pect rum AESI): 343.1 15 STEP

chr omat og{apfy
4: A sol gt b %3 Fr&tep 3 D@ @9 ) eRy¥i ng- 4, 6-
@Q, 1 87 mmol ), sodiD @1 799, 7.48 mmol),

di chl oropyri 9 2

and tetrakis(trighgny phosphine) palladi um (0. 1 3 <0.09 mol ) in 60 nL of
1/1//acetonitril e/water was heated at 90 C for 3 T ?he reaction m xture
was cooled 20 and extracted with ethyl acetate and brine. The ethyl acetate
| ayer was col |l ected, ed over sodiumsulfate, filtered, and concentrated
i n vacuo. readuepggt urified on silica gel chromatography resulting
in conpouégh$

( ): 344.1 STEP 5: A solution of the
product of
bf n-b

nmml ) and 2-furoic 25 hydrizide (0. 33g,
2.62 mmol) in 15
erfperature and concentrated in vacuo. The residue was

thanoI was heated at 90 C for 2 h. The m xture
was cool ed to roo

Compound 92

STEP 1: The protected enol triflate B was prepared by an adapted literature -
5 procedure (Synthesis, p. 993, 1991). 'H NMR (CDCl3) 5 5.66 (t, 1H), 3.99 (s, 4H),
2.54 (m, 2H), 2.41 (m, 2H), 1.90 (t, 2H).

STEP 2: The product of Step 1 B (5.70g, 19.79 mmol), 3-hydroxyphenyl boronic acid
(6.10 g, 27.71 mmol), lithium chloride (2.50 g, 58.98 mmol), a 2N aqueous sodium

10 carbonate solution (27.70 mL), and tetrakis (triphenylphosphine) palladium (1.14 g,
0.98 mmol) in 100 mL of dimethoxyethane was heated at reflux temperature for 2 h.
The mixture was cooled to room temperature and concentrated in vacuo. The residue
was diluted with dichloromethane and washed with 100 mL of a mixture of 6%
ammonium hydroxide in 2 N sodium carbonate solution. The aqueous portion was

15 extracted with an additional 100 mL of dichloromethane. The combined organic
portions were dried over sodium sulfate, filtered, and concentrated in vacuo. The
residue was purified by silica gel chromatography to afford the product C. 'H NMR
(CDCl3) 8 7.16 (t, 1H), 6.97 (d, 1H), 6.85 (t, 1H), 6.69 (dd, 1H), 5.98 (m, 1H), 4.77 (s,
1H), 4.02 (s, 4H), 2.63 (m, 2H), 2.46 (m, 2H), 1.92 (t, 2H).

20



taken up in 5 nL of N, Obis(trinethylsilyl)acetam de and heated to 120 C
under a nitrogen atnosphere for 3 h. The m xture was cool ed, poured onto
i ce wat erwoan@4sibhen stirred 4 h. The m xture was extract edTwison3sashyl
acetate and brine, dried over 30 sodiumsulfate, filtered, and concentrated
I n vacuo. The residue was purified by silica gel chromat ography to afford
conpound F. Mass Spectrum (ESI): 416. 1-4¥H NVR WO 03/ 048164 PCT/ US02/ 38134
-48 (DVM5O-d6) S 8.10 (s, 1 H), 7.92 (m 2H), 7.87 (s, 1 H, 7.51 (s, 1 H,
7.38 (m 1 H, 7.15 (t, 1 H, 6.03 (s, 1 H, 3.8 (s, 1 H, 4.02 (s, 4H),
255 (m RTEPS: 33o(ar@ou2thﬁn oﬂthé?prbauctzrd)m Stéml\el(zzng sdrazmﬁml) |B(G-|)2 Step 1
Sto%)ZCH H%g H3C | ~ Cl % %NH NH2
St ep 3 chﬂpwmethﬁnﬂ @Dgﬂlebatzp UN)iemnwetrt a%n@%@%@sﬂdﬂﬁ trigthamine

Conpound %3@ 1643L\ngﬁé|y{ﬂ M Fo%n@&ﬁé%&%ﬁ%‘?@sn@gﬂ%ﬁ PEh, 48.499,

12. 20nTmI oropyrrmdine (4 rrrml) sodi um
car bonat emhfol)ﬁl‘fthe friixtQee wams!stirrednoarmest 1roa10|oa( tamperam;rbmmbspimauban pal | adi um

(0.70g, 0.61 mml) in 100 pL of 1/1//a t t heated at 90 C
For ' 30h.  ARBITERAN oR LI Was SRR SR WANEIBk | ] BE CLGPIF PTEIES acet at e

and brine, oIIEEFedegihég ¢ ps8k@n Ml%te%’t%ré@'ah@cdcﬁ\@entrgfédelﬁ VB, TP rdBidue

sul f at e, ? I'tereé concentrated I n vacuo. The residue was is purified
on silica(1gfg, c3h74)nnnolgmh;sad)wamamrfunmearepwf@amn apd tpkers ugpredioxane (B8 ) :

rzrfrgl )0 ,SIEP'M”{O his so?ut%tn Was %]:jdteg %13‘%&%88&&1?&)8%%?& ?{ .1%,61?.45 nﬁim()?) 00g, 12.11

PdClx(dppf) (0.16g, 0.22 mmol), dppf (0.12g, 0.22 mmol), and potassium acetate

10 (1.10g, 11.22 mmol) and the mixture was heated to 80 °C under an inert atmosphere
overnight. The mixture was cooled to room temperature and then extracted with ethyl
acetate and brine. The organic portion was collected, dried over sodium sulfate,
filtered, and concentrated in vacuo. The residue was purified by silca gel

chromatography to afford the product D. Mass Spectrum (ESI): 343.1

STEP 4: A solution of the product of Step 3 D (0.64g, 1.87mmol), 2-amino-4,6-
dichloropyrimidine (0.31g, 1.87 mmol), sodium carbonate (0.79g, 7.48 mmot), and
tetrakis(triphenylphosphine) paltadium (0.11g, 0.09 mmol) in 60 mL of
1/1//acetonitrile/water was heated at 90 °C for 3 h. The reaction mixture was cooled

20 . and extracted with ethyl acetate and brine. The ethyl acetate layer was collected,
dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was
purified on silica gel chromatography resulting in compound E. Mass Spectrum (ESI):
3441
STEP 5: A solution of the product of Step 4 E (0.60g, 1.75 mmol) and 2-furoic

25 hydrizide (0.33g, 2.62 mmol) in 15 mL of n-butanol was heated at 90 °C for2 h. The
mixture was cooled to room temperature and concentrated in vacuo. The residue was
taken up in 5 mL of N,O-bis(trimethylsilyl)acetamide and heated to 120 °C under a
nitrogen atmosphere for 3 h. The mixture was cooled, poured onto ice water, and
then stirred 4 h. The mixture was extracted with ethyl acetate and brine, dried over

30 sodium sulfate, filtered, and concentrated in vacuo. The residue was purified by silica

gel chromatography to afford compound F. Mass Spectrum (ESI): 416.1. 'H NMR



of ethyl alcohol, was added sodi um borohydride (0.92g, 24.22 mol) at 0 C
then 20 warned to roomtenperature and stirred for | h. The m xture was
extract edwoioBh4sabhyl acetate, and washed with brine. Theprorgsn/ssiporti on
was col |l ected, dried over sodium sulfate, filtered and concentrated in
vacuo. The residue was purified by silica gel chromatography to afford the
product C. Mass spectrum (ESI): 250.0. -#8 STEP 3: A solution of the product
CfromStep 2 (0.27g, 1.08 nmol) and 2-furoic hydrizide (0.33g, 2.62 mol)
in 10 nL of n-butanol was heated at 90 C overnight. The m xture was cool ed
to room tgmsoa&g)rsee 1©>(§rﬂ4f gorhh21ay, 87 ésethdy, .51 1R D38QABUEY, 7.15
PCT/ US02/ 38134 -49 washed with brine. The organic portion was call ect ed,
dried ovelt, Hodi6udB cultH: 3.86 (B ﬂHér”eGQéﬁd”f"ébﬁég @t"Bd213|3 (D, 17He(ts d)-due
D was used in the next step without further purification. Mass spectrum
(ESI'): 340.1. STEP 4: The product fromStep 3 D (0.37 ng, 1.08 nmmol was
taken up in 5 nL of 5 N Obis(trinmeEBXAMPLE J2cet am de and heated to 120 C
under a nitrogen atnosphere for 3 h. The m xture was cool ed, poured onto
ice water, and then stirred 4 h. The nixture was extracted w th ethyl
acetate and brine, dried over sodiumsulfate,nH,iltered, and concenrjrated

in vacuo. The ©esidue was purified by sili ca)gel chr omat ogr aphy é\ afford
t he conpoun BSpB:ct.E‘ﬁ.‘hiLESI) 22.1. Y1H NNF?jE@DClS)&g 1 H)
10 7.86 (m iH) 64 (d, 1 H, 7 C|41(s HaE |

H, 6.60 (m 1 W)>6.05 (br s, 2H), 8 | H, 3.49 (d, The
foll ow ng conpound was prepared in a S|mlar fashioni. NH2 OHN NN Ois
H3C- O Compound 94 EXAMPLE 1}\*"1 o NH2 NH2 N'j, NNNO 0O N'J J‘K\T‘zN O ONNN

N 20 Conpouggh £5 OH N7 N o] Step 4 OH N
HaC N HaC
D © E

Compound 93

STEP 1: A solution of 3-acetylbenzene boronic acid (2.009, 12.20mmol), 2-amino-4,6-

10  dichloropyrimidine (4.00g, 24.40 mmol), sodium carbonate (6.47g, 61.00 mmol), and
tetrakis(triphenylphosphine) palladium (0.70g, 0.61 mmol) in 100 mL of
1/1//acetonitrile/water was heated at 90 °C for 3 h. The reaction mixture was cooled
and extracted with ethyl acetate and brine. The ethyl acetate layer was collected,
dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was

15 purified on silica gel chromatography to afford the product B. Mass Spectrum (ESI):
248.0

STEP 2: To a solution of the ketone product of Step 1 B (3.00g, 12.11 mmol) in 75 mL
of ethyl alcohol, was added sodium borohydride (0.92g, 24.22 mmol) at 0 °C then
20  warmed to room temperature and stirred for 1 h. The mixture was extracted with ethyl
acetate, and washed with brine. The organic portion was collected, dried over sodium
- sulfate, filtered and concentrated in vacuo. The residue was purified by silica gel
chromatography to afford the product C. Mass spectrum (ESI): 250.0.

25 STEP 3: A solution of the product C from Step 2 (0.27g, 1.08 mmol) and 2-furoic
hydrizide (0.33g, 2.62 mmol) in 10 mL of n-butanol was heated at 90 °C overnight.

The mixture was cooled to room temperature, extracted with ethyl acetate, and



A m xture of the ketal product prepared in a simlar manner as in Exanple
10, (113 ng, 0.27 mmol), 20 nL of a 5% HCI aqg. solution, and 20 nL of

acet one va® 03jogsabed at 1000 C overnight. The m xture was @®@owlusd2/ss134 oom
tenperature, extracted 25 with ethyl acetate, and washed with water. The
organic portion was collected, dried over sodiumsulfate, filtered and
concentrated in vacuo. The residue was-g8rified by silica gel

chromat ography to afford the product. Mass spectrum (ESI): 375.1. 1H NMR WO
03/ 048164 PCT/ US02/ 38134 -50 (CDbCI3) 8 7.57 (d, 1 H, 7.55 (t, 1 H), 7.31
(m 3H), wasHedwith brit®. TheXYrghfid, potidh was.dofiected, dded dhipr sédibd dulfatd, H) ,
3.60 (t, 4H), 2.51 (t, 4H). Exanple_14 5 NH2 NH2 o, - N-N,N O Et HN ~ NNN
\ 1\ (filtefedansiconepriiatad 9 vaeue be desigre & WaRdISEETD Hee peddier Without

exanpl e : I . | uti on of ethyl ani i t
()(;. (r)nl) m_jfasgglgp%agoﬁghﬂ%bggﬁ?@Rg)asr%g'ﬁggulrJaIn was eadéegmsggi Iurr:1 et
e e 5 O T o
sol utf oh,N&Piséféimﬁﬁhﬂ;\%i)agfmigﬁcaé{ga@%ﬁtegﬁ%qaﬁgﬁe‘df‘c%rt%%faﬁﬁ%.at'?ﬂép%?rﬁani c
portion fW?‘g rﬁofﬁéﬁﬁﬁgrerﬁ/éb%%o@@boﬁ%ﬂ YRtoSEé f/v%ttgrd a&lﬂ'tgi@r:i Qﬂrré@gl h. The

concentrated I n vacua. residue was purifi:¢ icag and
chr omat ognixpime was extfanted with ethyldanetatenskbring elriediover Esdium solfate, fillgresivk

cbCl 3) 8 7,63 (d 7. 60 1 7..40 (. 7. t 7. 03
Edd, % H)andC g@?ﬁa@ %‘{3%’90((){'1%?63@2”%‘#6’??’55%" ?’g) S@thggeszpé",m%t.ggggp('}y B d,
2H), 2. T4xdBithe€ Edmpéufd E.”Ma%EDS(PQ%trﬁf% (EB19f342.13H) NMR%@D(GB&J&A&‘JD5 _FQ,OUETT)‘,IG
fol |l owi ng conpounds were prepared in a simlar fashion. COVWOUND STRUCTURE
M-l 10 7.86 (m, 1H), 7.64 (d, 1H), 7.47 (m, 2H), 7.41 (s, 1H), 7.25 (s, 1H), 6.60 (m, 1H), 6.05

(br s, 2H), 5.01 (m, 1H), 3.49 (d, 3H).

The following compound was prepared in a similar fashion:

‘OH NZON-N P
I
| XX \N>_—<\J
HsC.
15 o Compound 94
EXAMPLE 13
<\O )N\Hz )N\Hz
NASN-N 0 0 NZON-N O
20 Compound 95

A mixture of the ketal product prepared in a similar manner as in Example 10,

(113 mg, 0.27 mmol), 20 mL of a 5% HCI aq. solution, and 20 mL of acetone was
heated at 100° C overnight. The mixture was cooled to room temperature, extracted

25 with ethyl acetate, and washed with water. The organic portion was collected, dried
over sodium sulfate, filtered and concentrated in vacuo. The residue was purified by

silica gel chromatography to afford the product. Mass spectrum (ESI): 375.1. 'H NMR



(ESI') WO 03/048164 PCT/US02/38134 -51 97 ~z 430.1 NONNNNNOO98 0O

NH2 446.1 N NI '\ NO N/ N N99 ni H3CI NH2 480.1 \ NNN NNI \ \
N O 100 CwmB oblos14416. 1 H3 3~~/ N Ni N N~ 101 CH3 526.1 pOTNHEE2383C,, O N
NIN-NNO)YNO 102 FNH2 484.1 \ | N/\ _NNNN N\ - o 103 H2ZNI 452.1 \
N N ~N-N 50

(CDCl3) & 7.57 (d, 1H), 7.55 (t, 1H), 7.31 (m, 3H), 7.20 (d, 1H), 6.95 (dd, 1H), 6.65 (br
s, 2H), 6.53 (m, 1H), 3.60 (t, 4H), 2.51 (t, 4H).

Example 14
5
0. N7 N’N\>_<OJ EtHN N7 N,NH()j‘
——-——»

Compound 96

To a solution of the ketone product of example 13 (55 mg, 0.15 mmol), a 70%

10 solution of ethylamine in water (0.01 mL, 0.16 mmol) in 5 mL of tetrahydrofuran, was
added sodium triacetoxy borohydride (46 mg, 0.22 mmol) and stirred at room
temperature for 2 h. The mixture was quenched with 3N aqueous sodium hydroxide
solution, extracted with ethyl acetate, and washed with brine. The organic portion
was collected, dried over sodium sulfate, filtered and concentrated in vacuo. The

15 residue was purified by silica gel and chromatography to afford the product. Mass
spectrum (ES!): 404.1. '"H NMR (CDCls) § 7.63 (d, 1H), 7.60 (t, 1H), 7.40 (d, 2H), 7.34
(t, 1H), 7.03 (dd, 1H), 6.60 (m, 1H), 6.00 (br s, 2H), 3.77 (d of t, 2H), 2.85 (t of d, 2H),
2.74 (m, 2H), 2.03 (m, 2H), 1.55 (q of t, 3H), 1.15 (m, 4H).

20  The following compounds were prepared in a similar fashion.

COMPOUND STRUCTURE M+1
(ESI)




/ N NO W 03/048164 PCT/ US02/38134 -52 104 NH2 453.1 NN ga N NNNO N
Exanple 15 NH2 NH2 NNN O O NINNOHO O ~~- | \I "ON N N Conmpound 105
5 To a sowotisomsied t he ket one product of exanple 13 (60 n®CTASMH3$SMDI) in 5
mL of ethyl alcohol, was added sodi um borohydride (12 ng, 0.32 mml). The
m xture was stirred at roomtenperature for 1 h. The m xture was extracted
with ethyl acetate, and washed with brbide. The organic portion was
collected, dried over sodium 10 sulfate, filtered and concentrated in

vacuo. The residue was purified by silica gel chromatography to afford the

product. Mass[specium (ESIj~ 377. 1."H NVRH,CDC 3) 6 7.63 (s,/4B0H,| 7.60
(t, L H, 7.40 (m 2H), 7.@%t, 1 H, 7.25 1 H, 7.03 (d, |1 H, b.60
(m 1 H, 6.11 (br s, 2H)|, 3. ( 2H), ¥ r/}‘\ , 3.01 (m| 2H), R.04
(m 2H), 1.17] (br s. 3H)|. 15| 6 \EP@ EtHN N N|, N O [EtON
NNNO NNJ O1~N\ N\ I Conpo

98 o NH, 446.1
) X

NZ NN

100 CHy NH, 446.1
H3C7L\/ )\ N

101 . G 526.1

102 F NH, 484 .1
L. B

103 , H2N 452 .1




20 To a solution of the product of Exanple 14 (35 ng, 0.0868 mol),

dii sopropylethylamne (0.02 nL, 0:0955 mml) in 3 nL of DMF, was added
et hyl chworoefesipmt e (0.01 nl, 0.0955 mmol ). The m xture wa3/Gsh2/88184d at
roomtenperature for 3 h. The mxture was concentrated in vacuo and the
residue was purified by silica WO 03/048164 PCT/ US02/ 38134 -53 gel

chromat ography to afford the product. M&8s spectrum (ESI): 476.1. 'H NWR

(cbcl3) 8 7.61 (d, 1 H, 7.58 (t, 1 H, 7.39 (m 2H), 7.33 (t, 1 H, 7.2
(d, 1 H, 7.00 (dd, 1 H, 6.58 (m 1 H), 6.22 (br s, 2H), 4.15 (q, 3H),
3.82 (d, 2H), [374619qm 4H), 3.0 (m 2H), 2.8& (br s, 1 H, 1.|55B3br|s,
H, 1.26 (t, 3H, 1.12 (t|, i ND e foIIovm)Q _gonmpound was priepared|in
sim lar fashion using the éﬁ/c@ de. ‘ URE Myl (ESI

CH3 | /CH3 NH2 474.1 H3Q~ N) - ' NEXAMREE 17 0 NH2 O NH2
NJ, N\NONNNO N Conmpdund. 108 15 [fo 4 sol ution of the product of

g?zi;r}ol ehll,”Step 5 (80 ng, 0.15 mmol) 'Y mL. of a solution of

et hanol / ethyt—acetat'e—was—addes 10% tadi—omonm—carbom (160
The m xture was shaken in a hydrogeﬁ%’fﬁﬁi ggarat us at roomte?rperatur)e

under 40 psi for 1 h. The mxture was filtered over a celite pad and
concentrated in

NH,

ey

VG —= "D Rar

Compound 105

To a solution of the ketone product of example 13 (60 mg, 0.16 mmot!) in S mL
of ethyl alcohol, was added sodium borohydride (12 mg, 0.32 mmol). The mixture
was stirred at room temperature for 1 h. The mixture was extracted with ethyi
acetate, and washed with brine. The organic portion was collected, dried over sodium

.10 sulfate, filtered and concentrated in vacuo. The residue was purified by silica gel |
chromatography to afford the product. Mass spectrum (ESI): 377. 1. 'H NMR (CDCl3)
8§ 7.63 (s, 1H), 7.60 (t, 1H), 7.40 (m, 2H), 7.34 (t, 1H), 7.25 (m, 1H), 7.03 (d, 1H), 6.60
(m, 1H), 6.11 (br s, 2H), 3.88 (m, 2H), 3.65 (m, 2H), 3.01 (m, 2H), 2.04 (m, 2H), 1.17
“(brs, 3H).
15
Example 16

EtHN ,N EtO N -N 0
N/ N N7 NN\ |
NWN \

Compound 106
20
To a solution of the product of Example 14 (35 mg, 0.0868 mmol),
diisopropylethylamine (0.02 mL, 0.0955 mmol) in 3 mL of DMF, was added ethyl
chloroformate (0.01 mL, 0.0955 mmol). The mixture was stirred at room temperature

for 3 h. The mixture was concentrated in vacuo and the residue was purified by silica

2

1

1
a
0

7



20 vacuo. The residue was purified by silica gel chromatography to afford
the product. Mass spectrum (ESI): 418.1. 1H NWR (CDCI3) 8 7.90 (s, 1H),
7.77 (d, wbho3o’w68 (d, 1 H), 7.48 (m 2H), 7.40 (m 1 H), p6TES0Y/8Kd34 1 H),
6.12 (br s, 2H), 4.00 (s, 4H), 1.67-1.96 (m 9H). WD 03/048164

PCT/ US02/ 38134 -54 EXAMPLE 18 NH2 NH2 BocN~ NN'NO HN) NINN O LN N ~N
N}-- | Conpound 109 5 The conpound fr0|513ExarrpI e 10, step 7 was deprotected
by treatment with a 4.0 Msolution of HCl in dioxane at room tenperature
overnight or with a 50 % TFA solution in dichloronethane for 30 m n. under
N2, evapQjeRtREbHAG Faﬂ%@fbr@ﬁl@éﬁtﬁd@damssmc%hhcﬁm)fmhem NMR
purlflcatlon 1H N O d6 br Q 10 1 H

(s. 11 (CDCBQ)E(YTﬁ1Z(H)1H7 B68((t TH), me (m.@H), dad3 ¢, Hyl). 72%61 710%dd 6. 70

(85 1 o G e 985 Ry, R e (BRI,

N 15 Conmund. oisl@rEom sPk9t(bes, ), UhEs ftr 8HYCct.121pBHIxanpl e 18 (0.1 Og,
0.25 mmol ) and dllsopropyl ethyl amne (0.097g, 0.75 mol) in DMVF (5 ni-)
was aflded propl onyl 20 chloride (0.025g, 0.28 mmol) dropw se at room
terrperat t ideact ed
by et nyl e IPEInc o oH whsbrepdBiorh A SBRERHGT oG W wEcHiddST

usi ng S|I|ca gel Prep. TLC led to the product. 1 H NVR (CDCI3) 8 7.63 (dd,
1 H, 7.60 (m 1 H, 7.46 (d, 1 H, 7.40 (s, 1 H, 7.37 (d, 1 H), 7.24 (m

COMPOUND STRUCTURE M+1 (ESI)
107 CHy I/CHa NH, 474.1
10
EXAMPLE 17
NH, o NH,

QO N%N’:\ S | <; N\)\N >_O

Compound 108

15

To a solution of the product of Example 11, Step 5 (80 mg, 0.15 mmol) in 5 mL

of a solution of 9/1//ethanol/ethyl acetate, was added 10% palladium on carbon (160
mg). The mixture was shaken in a hydrogenation apparatus at room temperature
under 40 psi for 1 h. The mixture was filtered over a celite pad and concentrated in

20  vacuo. The residue was purified by silica gel chromatography to afford the product.
Mass spectrum (ESI): 418.1. "H NMR (CDCl3) § 7.90 (s, 1H), 7.77 (d, 1H), 7.63 (d,
1H), 7.48 (m, 2H), 7.40 (m, 1H), 6.59 (dd, 1H), 6.12 (br s, 2H), 4.00 (s, 4H), 1.67-1.96
(m, 9H).



1H, 7.00 (dd, 1 H, 6.60 (dd, 1 H, 6.06 (br. S, 2H), 3.82 (t, 2H), 3.65
(t, 2H), 3.25 (m 25 4H), 2.40 (q, 2H), 1.19 (t, 3H). Mass spectrum (ESI)
418.1. TWwe oBokdiewi ng conpounds were prepared in a siml arcrash?/sa34
COVPOUND STRUCTURE M+1 (ESI) WO 03/048164 PCT/ US02/38134 -55 111 0 NH2
430.1 V-K NN/ NN NV \ N2112 0 NH2 526.1 N~ N NN-O ON ON CH3
O1CH 3 113 O NH2 484.1 \ N~ N/ NNO-H4AN F\ \ N 114 C 0 NH2 534.1 N')
NN NNONN C 115 0 NH2 484.1 \ ONN'NNO 1 11/ \ -N F EXAMPLE 20 NH2
O NH2 HN) NJI NN-- Ol O NNINNO

EXAMPLE 18
L
BocN N“NN O HN N N’N\ o
()“\@)\/‘QNF@ /HO/\/LN \

Compound 109

The compound from Example 10, step 7 was deprotected by treatment with a
4.0 M solution of HCI in dioxane at room temperature overnight or with a 50 % TFA
solution in dichloromethane for 30 min. under N, evaporated under reduced pressure
and used without further purification. 'H NMR (DMSO-dg) &  7.97 (br.s, 2H), 7.94 (s,
10 1H), 7.64 (s, 1H), 7.50 (m, 2H), 7.30 (t, 1H), 7.08 (dd, 1H), 7.00 (dd, 1H), 6.70 (dd,
1H), 3.70 (br.s, 1H), 3.08 (m, 4H), 2.90 (m, 4H). Mass spectrum (ESI), M*': 362.1

EXAMPLE 19

NH: o NH,
HNY ANN

B8 —— TG

Compound 110

15

To a solution of the product from Example 18 (0.10g, .25 mmol) and
diisopropylethylamine (0.097g, 0.75 mmol) in DMF (5 mL) was added propionyl
20  chloride (0.025g, 0.28 mmol) dropwise at room temperature under N,. After 2 h,
water was added and resultant extracted by ethyl acetate, dried by sodium sulfate and
evaporated. Purification using silica gel Prep. TLC led to the product. '"HNMR
(CDCl3) 6 7.63 (dd, 1H), 7.60 (m, 1H), 7.46 (d, 1H), 7.40 (s, 1H), 7.37 (d, 1H), 7.24 (m,
1H), 7.01 (dd, 1H), 6.60 (dd, 1H), 6.06 (br. S, 2H), 3.82 (t, 2H), 3.65 (t, 2H), 3.25 (m,
25 4H), 2.40 (q, 2H), 1.19 (t, 3H). Mass spectrum (ESI) 418.1.

The following compounds were prepared in a similar fashion.

COMPOUND STRUCTURE M+1
(ESI)




N -N NI

(5 nm.) wawoaddesicd sopropyl

room t enper at
was extracted

-56 sulfate and evaporated. Purificatio

N2.
acet

ure under
by et hyl

, 0 5 Conpound 116 To a solution of the product from exanple 18
(0.125g, 0.35 mml) and diisopropylethylamne (0.134g, 1.04 nmol)

in DMF

10 chloroformate (0.7 ni, 0.7 maolysodssapwi se at

After
at e,

2
dri

h,
ed b

wat er was added and the resultant
sodi um WO 03/ 048164 PCT/ US02/ 38134
Swas perfornmed using silica gel.

Prep. TLC led to product. 1 H NWR (CDC13) 8 7.63 (m 1 H), 7.59 (m 1 H),
7.44 (d, 1 H), 7.38 (s, 1 H, 7.35(d, 1 H, 7.24 (m 1 H, 7.02 (dd, 1
H), 6.58 (dd, [I H,114. 22 (br. Sz 1 H, 4.95 (i, 1 H, 3.65{480.14H),| 3.22
(m 4H), 1.26i{(d, 6H); Mss sp m (ESI); jl&l, 44851 5 The fol | owi|ng
conpounds wer¢ prepared in |rﬁ“l ar fash| CONPAND| STRUCTURE M+l (ESI )
117 0 NH2 462/1 H3Q ~O LN'" N~N, N 118 ) NH2 464. 1
H3C-O, DJ, N~ NJ~.NN O N ON A D WO 03/ 164 PCT/ US02/38134| -57 EXAMPLE 21
112 o} /f\ll\Hz 526.1
N NN N\>—O
9] K/N X \N
|
CH, o\CH3
113 0 )N\Hz 484 .1
N/\ NZ N’N\>—<OJ
F K/N SN N
114 cl O )N\Hz 534.1
N NZSNN P
C&OW%@
115 o) )I\i-lz 484.1
k/N N NN \
F | A
EXAMPLE 20
N/NN Sl )\o’u\n/\ N/NN S'

K/NO/‘\/LN

Compound 116

To a solution of the product from example 18 (0.125g, 0.35 mmol) and
diisopropylethylamine (0.134g, 1.04 mmol) in DMF (5 mL) was added isopropy!
chloroformate (0.7 mL, 0.7 mmol) dropwise at room temperature under N. After 2 h,
water was added and the resultant was extracted by ethyl acetate, dried by sodium

10



NH2 0-0 NH2 HNTh NNN~ O

'S NIINNO

~ NN~ NN 5 Conpound 119 To a

solution of the product fromexanple 18 (0.11g, 0.30 nmol) and

di i sopr opybeloydisdri ne (0. 043g,
io chloride (0.038 niL, 0.026 nmol) dropw se at
N2. After 3 h, water was added, and the resultant was extracted w th

sul fonyl
under

0. 058 mml)

in DVF (5 m -) peagisazskags met hyl
room terrper ature

et hyl

acet at e,

dried by sodium sulfate5nd evaporated. Purification was

per f or med using silica gel

Prep. TLC led to

t he product.

1 H NVR (CDCL3) 8

7.62 (m 2H),

.50 (d,

1H,

7.40 (m 2H),

7.23 (m 1 H,

7.04 (dd,

1H,

6.62 (dd,

spect r ums(“é(grg éﬂ‘i@"fpé'ﬁ%d f gf’f"ﬁ%@tf?@ @%ﬁ%Sﬁﬁd%gb Ugwrges”z%ﬁatgééls Prg,E') TLC:'%? s

fashion: p
N- N~- - ~

5

NE NSTRUCDER) 3 B3 (ESIH), 749 (mo1

e e\ P 1 PR G PR RIBESTRY  E B R

NJI N-N O3.8b4m. 24H), 3.2¢ (m, 4H 1.26

(d, 6H); I&ass spectrum (ESI

The following compounds were prepared in a similar fashion:

i 41438;1 11H)-IZ(38T(S AN N

A

M+1: 4481

COMPOUND STRUCTURE M+1
(ESI)
117 0 NH, 462.1
H;C O)]\N/\ N7 N~ N O \
118 )Ok NH, 464 1
Hac’o\/\o N/’\l N/ \N/N\ O |




Compound 121 Step 1: To a solution of the product from Exanple 18 and

dii sopropylethylamne in 5 DM (5 nL) was added chl oroacetyl chloride

dr opwi se WD 0@/0B1xnder N2. The m xture was warnmed to roompPCengser/atisd e and
stirred overnight. Water was then added and the resultant extracted by
ethyl acetate, dried by sodiumsulfate and evaporated. Purification was
performed using colum chromat ography e®7silica gel using ethyl acetate to
provide the internediate B. Mass spectrum (ESI), M-1l: 438.1. 10 Step 2:
Compound B fromstep 1(0.11 g, 0.25 nmmol) was treated with excess

pi peridine (10 equivalents) in DW (5 nL) at roomtenperature under N2,
overnight. The m xture was evaporated under reduced pressure and the
product C was purified by preparative TLC using et hyI acet at e/ net hanol
(9:1). 1H NMR (CDC13) b 7.59(m 15 E&ZQMPIZ ?4] (m 1 , 7.40 (d, 1 H, 7.33
(m 2H), 7.20 (m 1 H), 6.97 (dd, E (dd, 1 , 6.17 (br. S, 2H),
3.80 (m 2H), 3.74 (m 2H), 3.20 (m 4H), 3.13 (s 2H) 2.38 (m 4H), 1.49
(m 4H), 1.38 (m 2%”2 l\/ass spectrum (ESI),oMsl: 487.1.NHhe follow ng
corrpoundsume*n\‘e pr ep sinilar fashiops: COVREUNDN ST URE Mkl

0
(ESI) WO 08B/ 08 -v- 38434—59-122 0 @46 .1\r-\-\>—-&clr" INN O
N -N1 \ ~N7\ 23 D N NG 485 1 N~ 2N o) M4 MO - <N NH2
489. 15

Compound 119

To a solution of the product from example 18 (0.11g, 0.30 mmol) and
diisopropylethylamine (0.043g, 0.058 mmol) in DMF (5 mL) was added methyl suifonyl
10  chioride (0.038 mL, 0.026 mmol) dropwise at room temperature under N,. After 3 h,
water was added, and the resultant was extracted with ethyl acetate, dried by sodium
sulfate and evaporated. Purification was performed using silica gel Prep. TLC led to
the product. ' H NMR (CDCl3) § 7.62 (m, 2H), 7.50 (d, 1H), 7.40 (m, 2H), 7.23 (m,
1H), 7.04 (dd, 1H), 6.62 (dd, 1H), 6.00 (br. S, 2H), 3.37-3.42 (m, 8H), 2.82(s, 3H).
15 Mass spectrum (ESI) 440.1.

The following compound was prepared in a similar fashion:

COMPOUND STRUCTURE M+1
(ESI)
120 Q0 NH 468.1

\v4

H3C\(S\N NZ >N —N
NP ST

20

EXAMPLE 22



N"AN N~ NONO -0 \ N 125 H3C p INH2 491.1 N-N~- N*\N,N O HO" ~N I N ~ |
| 126 ON O NH2 473.1 ,kN) NJINNO~ N\ ~N 127 WWO NH2 535.1 N NNO
ON N 12870 o0BMiB1645.1 N/ "N O "ANNN\' / 1 H3C 0 WO @8rassissis4

PCT/ US02/ 38134 -60 129 H3C, 502.1 OONH2 / , NONN NI ~\ N EXAMPLE
23 -NH2 NH2 HN~ NI-N O N N LNNOI ON ~N LN ~N
-58 -
NH, 0 NH,
/]\ N O Cl\)L )\
HN NZ N~ N NZON-N 09
QWNHJ Step 1 QWNW
A B

sz Iy
Step 2 K/NOMN \
C

Compound 121

Step 1: To a solution of the product from Example 18 and diisopropylethylamine in

5 DMF (5 mL) was added chloroacetyl chloride dropwise at 0 °C under N2. The mixture
was warmed to room temperature and stirred overnight. Water was then added and
the resultant extracted by ethyl acetate, dried by sodium sulfate and evaporated.
Purification was performed using column chromatography on silica gel using ethyl
acetate to provide the intermediate B. Mass spectrum (ESI), M*': 438.1.

10
Step 2: Compound B from step 1(0.11g, 0.25 mmol) was treated with excess
piperidine (10 equivalents) in DMF (5 mL) at room temperature under N, overnight.
The mixture was evaporated under reduced pressure and the product C was purified
by preparative TLC using ethyl acetate/methanol (9:1). '"H NMR (CDCl3) & 7.59(m,

15 1H), 7.54 (m, 1H), 7.40 (d, 1H), 7.33 (m, 2H), 7.20 (m, 1H), 6.97 (dd, 1H), 6.55 (dd,
1H), 6.17 (br. S, 2H), 3.80 (m, 2H), 3.74 (m, 2H), 3.20 (m, 4H), 3.13 (s, 2H), 2.38 (m,
4H), 1.49 (m, 4H), 1.38 (m, 2H). Mass spectrum (ESI), M*': 487.1.

The following compounds were prepared in a similar fashion:
20

COMPOUND STRUCTURE M+1
(ESI)




5 Conmpound 130 Step 1: To a solution of the product from Exanple 18
(0.145g, 0.4 mmol) and benzal dehyde (0.047g, 0.44 mmol) in dichl oronet hane
(10 nmL), wev3addded sodi um triacetoxyborohydride (0.127g, POTA/Sowes134 at room
tenperature under N2. After 5 h, a 10 2.0 M sol ution of sodi um hydroxi de
was added and the resultant extracted b di chl oronet hane, dried by sodium
sul fate and evaporated. Purification by ﬁr'ep. TLC led to the product. 1H
NVR (CDCI3) 6 7.63 (dd, 1 H), 7.58 (m 1 H, 7.20-7.41 (m 9H), 7.01 (dd,
1 H, 6.59 (dd, 1 H, 6.04 (br. S, 2H), 3.59 (s, 2H, 3.29 (t, 4H), 2.64
(t, 4H). Mass speegppum (ESI) 0 Mt1: 452.1. a8, The foll ow ng compg@unds, wer e
prepared in ajsimlar fashion 03/ 048164 \PCT( USO8/ 38134 -61 COVPQUND
STRUCTURE M+l (ESI) 131|N 4%233\, N "NJN O H3C|L N N 1B2 | K
390.1 NNINOHBClNDNI\éSAN O 1 NNOL N\ N134

NH2 376.1 H3C. N* N'N,NO LE 24
0
123 0 NH, 487 1
QN NS \
124 0 NH, 489.1

125 Hscj o NH, 491.1
PO I
HO" k/N NN \
I =

127 @G 0o NH, 535.1

128 o NS 515.1




ZNO",-NNOHNNN=\1 Step 1 N ~NNB ~a Step 2 ONNH2 /N NJIINNO
C Conpound 135 Step 1: To a solution of the product from Exanple 18 (1.22
g, 3.38 mwolog/oasid4 10 chl or oacet al dehyde (0. 64g, 4.06 mmol pafi/iB0%BH64 ut i on
in water) in dichloronmethane (60 nm), was added sodi um

triacet oxyborohydride (1.08g, 5.07mmol) at room tenperature under N2.
After 5 h, a 2.0 Msolution of sodi um h$@roxi de was added WO 03/ 048164
PCT/ US02/ 38134 -62 and the resultant conpound B was extracted by

di chl oronet hane, dried by sodium sulfate and evaporated. Purification
performed by ¢ol urnghrorramn:g{\j y. (Iylass spectrunp\jh(ESI) M-1: (422,11 5 Step
2. The conpouhd from step| 1 B}(0.]09, j0.21 mmol) wag ‘treated with excess
nmor phol i ne (10 equival entg) i rll\DN)Fv(g\ at roo ra under N2,
overnight. The m xture was evapor at ed| under redlced pres f and purjfied
by preparative TLC wusing|ethyl acetate f 3 g 1N resul tiing in
conmpound C. 1H NWR (CDCI3) 6 7.64 (dd, 1 .58 (m 1 H), 7.30-7.44 (m
3H, 7.25 (m[2), 7.01 (dd, 1 H), 6.60 (dd, 1 H)., 10 6.02 (brl S _2H) 3.75
(m 4H, 3.33 (m 4H, 2.75 (m 2H), 2.65 (m 2H), 2.57 (m 4H, 2.11 (m
4H). Mass spectrum (ESI), M1l: 475.1 The fallow ng conpounds were prepared
in a sinmlar fashion: COVPOUND STRUEXAOMPRE23 (ESI) 136 473.1 N NH2

)N\Hz /ril\Hz
HN N“ NN, O N NN-N O
K//\N\©/\\/‘QN>__<\J ©/\I\/>N\©/§/‘QN>—Q\/\”
5 Compound 130

Step 1: To a solution of the product from Example 18 (0.145g, 0.4 mmol) and
benzaldehyde (0.047g, 0.44 mmol) in dichloromethane (10 mL), was added sodium
triacetoxyborohydride (0.127g, 0.6 mmol) at room temperature under N,. After5h, a
10 2.0 M solution of sodium hydroxide was added and the resultant extracted by
dichloromethane, dried by sodium sulfate and evaporated. Purification by Prep. TLC
led to the product. 'H NMR (CDCl3) & 7.63 (dd, 1H), 7.58 (m, 1H), 7.20-7.41 (m, 9H),
7.01 (dd, 1H), 6.59 (dd, 1H), 6.04 (br. S, 2H), 3.59 (s, 2H), 3.29 (t, 4H), 2.64 (t, 4H).
Mass spectrum (ESI), M*": 452.1.
15
The following compounds were prepared in a similar fashion.



N NNNO1

~N):D~- N137 459.1 N2 N~ NNNO ONN 138 521.1 NI NH /~
NNNO ONN):)\' N 15 EXAMPLE 25 WO 03/048164 PCT/ US02/ 38134

-63 NH2 NH2

HN N NNOWON3)48444 NN O N NO2 , N Conpound 139 The produecTafSoEZssaspl e 18

(0.10g, 0.28 mol) was heated with 1-fluoro-2 5 nitrobenzene (0.079g,

mmol ) and triethylamne (0.085g, 0.84 mmol)
N2 for a period of 12 h. The m xture wa$levaporated under

0. 56

in DM (5 nL) at 100 C under

reduced pressure

Compound 135

Step 1: To a solution of the product from Example 18 (1.22 g, 3.38 mmol) and

10

chloroacetaldehyde (0.64g, 4.06 mmol of 50% solution in water) in dichloromethane

(60 mL), was added sodium triacetoxyborohydride (1.08g, 5.07mmol) at room
temperature under Na. After 5 h, a 2.0 M solution of sodium hydroxide was added

and purified by pr epar ative TLC using ethyl acetate/hexane(7:3). 'H NWR
(CDCI3) S 7.89 ME N,g 65 (M 2H), 7sFRUCPBREM 4H). 7.19-7. M+{m
2H) , 7.00-7.11?0 g” 59 (dd, 1 H), 611(br S, 2H), 343(@;56H),
3.26 (m 4H). Ms I|.3ul speettm{ESH =483 J EXAMPEE 26 NF2 ;3 2, N
O HsC )\2 '
HaC N/\ NT N’\>_<)J
132 NH, 390.1
P )\ ~N O
YY) ST
133 CH;j /F‘ﬂ'iz 404.1
HyC” N7 Nid N’N\>__<)j|
134 NH, 376.1
H3C\N/\’ N)\N/N O
—J
K/N\O/‘\/‘%N \
EXAMPLE 24
5
NH2 C|\/\ / N o
ANN O N/\l N I
HN ‘ N7 NN Step 1 \
K/]‘l X \N>_—§\/\" tep WN
A
o
Step 2
tep K/N\/\N/\ N/ N N \o



N NNO\V I HO\>1 rNNI ~ No") I i 15 Conpound 140 A m xture of
phenol derivative prepared as in Exanple 4 (0.054g, 0.18 mol),

chi or oet hwbmwsrogphed i ne hydrochl oride (0.041g, 0.22 mml), POTASS/88TB4
carbonate 20 (0.076g, 0.55 nmmmol) and potassi umiodide (0.031g, 0.18 mmuol)
was heated at 50 C in acetonitrile (10 nmL) under N2 for a period of 19 h.
The m xture was diluted with ethyl acettde and filtered, concentrated
under vacuum and purified by chromat ography on silica gel. 1H NVR (CD3Q0D)
S776(m1H),771m1H) 7.66 (m 1 H ,738(m2H) 7.24 (dd, 1

1, "2 aoPnd ineyeplapleranaiiig Baveeafyachey dliorpuriieks ey i Socg? >,

The f ol | olfage endeeapdsateer Pupifieptioreperfornzed bycokumi abtoneatoghaphy3/Nassl 64

PCT/ US02/ 381 STRUCTURE M+1 ESI 141 NH2 518.1 NiN N- O
N-ip N §r,yn1§{-g§l,1&g %ﬁ? 352.1 NNONO O 143 NH2 405.1 N ,NNO

5  Step 2. The compound from step 1B (0.09, 0.21 mmol) was treated with excess
morpholine (10 equivalents) in DMF (5 mL) at room temperature under N, overnight.
The mixture was evaporated under reduced pressure and purified by preparative TLC
using ethyl acetate/methanol (9:1) resulting in compound C. 'H NMR (CDCl3) & 7.64
(dd, 1H), 7.58 (m, 1H), 7.30-7.44 (m, 3H), 7.25 (m, 2), 7.01 (dd, 1H), 6.60 (dd, 1H),

10 6.02 (br. S, 2H), 3.75 (m, 4H), 3.33 (m, 4H), 2.75 (m, 2H), 2.65 (m, 2H), 2.57 (m, 4H),
2.11 (m, 4H). Mass spectrum (ESI), M™: 475.1

The following compounds were prepared in a similar fashion:

COMPOUND STRUCTURE M+1
(ESI)
136 G 473 .1
N\L NH,
N )\

137 459.1
CA

138 521.1

15
EXAMPLE 25



Ni~Ol \' \ N 144 NH2 556.1 N'' NNO-11 CH3 O~ NI O 145 -NH 308.1
CH3 NN~ O N 146 NH2 391.1 )--, NN, M O CN EXAWPLE 27 WO 03/ 048164

PCT/ US02/\88134481665 NH2 NH2 J H2 N |I-NII Step 1 NN H O Srep/tBodB£mi N O
HOT111~Cl HON'N HON ABHO¢c J. 2 NH2 NSnBuS N NN-O Step 3 1IN % NN
Ol i i N ~EN\ TFON- Step 4 D Conpound 147 Step 1: A m Xxture of

2- ami no- 6-chl or o- 4- pyri mi di nol nmonohydr&3e (2.0g, 13.74 mmol) 5 and
2-furoic hydrazide (1.91 g, 15.12 mol) was heated in n-butanol (50 m-) at
100 C for 20 h. The m xture was concentrated under vacuumto provide a
solid residue B thaamzwas used w t hout purisJ cation. Maﬁﬁ spectrum (ESI),
M+1: 236 StepN N’ﬁh oduct of step@ (/%249 1/35\ ﬂmg)l) was

heat ed i n
@)\/L NO, k/N\O/\/LN

Compound 139

The product of Example 18 (0.10g, 0.28 mmol) was heated with 1-fluoro-2-

5 nitrobenzene (0.079g, 0.56 mmol) and triethylamine (0.085g, 0.84 mmol) in DMF (5
mL) at 100 °C under N, for a period of 12 h. The mixture was evaporated under
reduced pressure and purified by preparative TLC using ethyl acetate/hexane(7:3).
'"H NMR (CDCl3) & 7.89 (dd, 1H), 7.65 (m, 2H), 7.36-7.63 (m, 4H), 7.19-7.26 (m, 2H),
7.00-7.11 (m, 2H), 6.59 (dd, 1H), 6.11 (br. S, 2H), 3.43 (m, 4H), 3.26 (m, 4H). Mass

10 spectrum (ESI), M*": 483.1

EXAMPLE 26

A N/ N- N
N~ N'N\ 0 o)
HOWN>‘@ - . N/\’ W

Compound 140

15

A mixture of phenol derivative prepared as in Example 4 (0.054g, 0.18 mmol),
chloroethylmorpholine hydrochloride (0.041g, 0.22 mmol), potassium carbonate
20 (0.076g, 0.55 mmol) and potassium iodide (0.031g, 0.18 mmol) was heated at 50 °C
in acetonitrile (10 mL) under N, for a period of 19 h. The mixture was diluted with
ethyl acetate and filtered, concentrated under vacuum and purified by
chromatography on silica gel. "H NMR (CD3;0D) & 7.76 (m, 1H), 7.71 (m, 1H), 7.66
(m, 1H), 7.38 (m, 2H), 7.24 (dd, 1H), 7.03 (dd, 1H), 6.66 (dd, 1H), 4.23 (t, 2H), 3.73 (t,
25 4H), 2.85 (t, 2H), 2.63 (t, 4H). Mass spectrum (ESI), Mass spectrum (ESI), M**:
407 1.

The following compounds were prepared in a similar fashion:



bi s(trimethylsilyl)acetamde (20.5 nmL, 82.44 mmol) at 120 C overnight. The
m xture was cool ed, and then nethanol and water were slowy added and

heat ed t ovoeBhaiod or 4 h. The resulting m xture was cool edTiUs02/35084
tenperature and the precipitate C was collected by filtration. Mss
spectrum (ESI'), M+l: 218.0 15 Step 3: Triflic anhydride (1.52g, 5.37 nmol)
was added dropw se to a solution of pr—@druct fromstep 2 C (1.06g, 4.88
nmol ) and triethylamne (0.54g, 5.37 mmmol) in dichloronethane (20 nL) at O
C under N2. After 1 h, the m xture was warnmed to room tenperature and
added a sat rappfpGOND [on of sodi um bi GIRYCTURE The resultant 20Maxture
was extracted wi th dichloromethane, dried by sodiumsulfate and eygpsnated

after filt reﬁ—o-nTgo-l—m—uu omat ograpty o st cq\"gzel thenm ted 10| ghg;
product D. NBass sf)1 ctrum (ESI), Mt1l: 350.1. Step #:." A mx ure of product
fromstep 3|D (0.25g, 0,72 mml) 2 pyridyltri bN 0. 32g, |0. 86

nmml ), and Rd(dppf) Cl2 (0.029g, ﬁﬂg@) d iR (5 mM-) at
80 C for 64 (h under N2. (Water s a fo py extraction with ethyl

acetate, drying with sodiu and th iltering. The residue E after
evaporation| was puri fI€ romat ography on silica gel. 1H NVR|(DVSQ d6)
8 8.70(dd, 1 H, 8.30 ,F8 Ol(br S, 2H), 7.95 (m 2H), 7.82 (5, 1

Hy, 7.47 (m| I Hyg27.22 (Hj,ct 1 , 72 (dd, 1 H). Mass spectrUBsZ.EY ),
M+1l: 279.0 03/ 048164 PCT/E;O /3813 -266 EXAMPLE 28 NH2 NH2 NJ'IN N N

O Br CINNHOHONStE‘pZ >(E‘ﬂfjt(i‘DB NH2 N J- N NO
O@)\)\

143 NH, 405.1

144 NH, 556.1

145 NH, 308.1

— 0
W \
146 NH, 391.1

EXAMPLE 27



N\ HO N D5 Conpound 148 Step 1: A m xture of
2- hydr oxynet hyl - 5- bronmopyri dine (2.17 g, 11.54 mol),
bi s( pi nacwiobaBmygicboron (2.93g, 11.54 mmol ), PdCl2(dppf) (@®CIAH02/68169 nmol ),

and i o potassium acetate (3.40g,

m-) at 80 C under N2 overnight. The m xture was cooled to room

t enperat ur e,

a 2.0 Msolution of sodium bicarbonate (6.12g in 20 nL of water) were
added. The resultant m xture was heated at 80 C for 20 h, cooled, and then

diluted by ethwH,acetate and wakgr. Organic extract wag 15 washed with
brine, dried

sodi msulf and evapo d. TheXenid was purified
by col umm chrﬁ{;{o rg o "?Ilj\ﬁ‘t 7(e!&ﬁo %@Vﬁﬂprodﬁct'@ Hl NMR ( CD3CD)
7.1 (0, N H), 7.49(s, 1 H),

9.21 (d,

7.25 (dd,

1HY 8 65 (dd 1
1 H, 6.66 (dd, H (2H). Ivass spectrum(ESI) M1

309.1. 20 Steps 2 and 3: Sarre as steps 2, and 3 of exauple 4. 1H NMR

(CD30OD) 6 9.21 (d, 1 H), 5 (dd, 1 Hy 7 (d, 1/
1 H), 7.25 (dd, &'5 Ny g o
(ESI), Mrl: 3009. MXANPL
O-N~ N-N'N ~N 1 \ \ N ¥

7.49(s,

N7-85 (d, 1 H,
66, ( dd@ 34N78 (2K s spectrum
WNHZ 0 NH2 [ (X CN~N") NITKN-N O |
N\

Gher@npound-#49 WO 03/ 048164

PCT/ US02/ 38134 -67 Step 1: T a solution of 3-chlorophenol (0.062g, O0.48

mol ) and sodi um hydride (0.058g, 1.44 mml of 6@ nd147neral oil) in

DMF (5 nL) at roomtenperature wunder N2, was added the product of step 1
exanple 22 (0.11 g, 0.24 mmol) and the

5

10

15

20

25

30

Step 1: A mixture of 2-amino-6-chloro-4-pyrimidinol monohydrate (2.0g, 13.74 mmol)
and 2-furoic hydrazide (1.91g, 15.12 mmol) was heated in n-butanol (50 mL) at 100
°C for 20 h. The mixture was concentrated under vacuum to provide a solid residue B
that was used without purification.

Mass spectrum (ESI), M**: 236.1

Step 2: The product of step 1 B (3.24g, 13.74 mmol) was heated in N,O-

bis(trimethylsilyl)acetamide (20.5 mL, 82.44 mmol) at 120 °C overnight. The mixture

was cooled, and then methanoi and water were slowly added and heated to reflux for
4 h. The resulting mixture was cooled to room temperature and the precipitate C was
collected by filtration. Mass spectrum (ESI), M*': 218.0

Step 3: Triflic anhydride (1.52g, 5.37 mmol) was added dropwise to a solution of
product from step 2 C (1.06g, 4.88 mmol) and triethylamine (0.54g, 5.37 mmol) in
dichloromethane (20 mL) at 0 °C under N,. After 1h, the mixture was warmed to room
temperature and added a saturated solution of sodium bicarbonate. The resultant
mixture was extracted with dichloromethane, dried by sodium sulfate and evaporated
after filtration. Column chromatography on silica gel then led to the product D.

Mass spectrum (ESI), M*': 350.1.

Step 4: A mixture of product from step 3 D (0.25g, 0.72 mmoil), 2-pyridyltributyltin
(0.32g, 0.86 mmol), and Pd(dppf)Cl, (0.029g, 0.036 mmol) was heated in DMF (5 mL)
at 80 °C for 64 h under N,. Water was added followed by extraction with ethyl
acetate, drying with sodium sulfate and then filtering. The residue E after evaporation
was purified by chromatography on silica gel. 'H NMR (DMSO-ds) & 8.70(dd, 1H),
8.30 (d, 1H), 8.01 (br. S, 2H), 7.95 (m, 2H), 7.82 (s, 1H), 7.47 (m, 1H), 7.22 (dd, 1H),
6.72 (dd, 1H). Mass spectrum (ESI), M*': 279.0

34.62 mmol) was heated in 1, 4-di oxane (65

then 2-am no-4, 6- dichl oroﬁﬁyrlmdl ne (3.79g, 23.08 mmvol) and

8



5 mxture was stirred overnight. Water was then added and the m xture was
extracted by ethyl acetate, dried by sodiumsulfate, filtered and
concent r awed3osles vacuum Purification by preparative TPCrarsozsdid£a gel
usi ng ethyl acetate gave the product. 1H NWR (CDCI3) S 7.61 (s, 1 H), 7.60
(m 1H, 7247 (m 1 H, 7.22 (m 3H, 7.00 (m 2H), 6.88 (dd, 1 H), 6.60
(dd, 1 H), 5.93 (br.s, 2H), 4.75 (s, 2HPBS-3.80 (m 4H), 3.17 (m 4H). io
Mass spectrum (ESI), M+': 530.1 EXAMPLE 30 Br\ OH Step 1 CbzN CbzN OH CH
Step 2 ~ OH Step 3 ABC I/ CbzN NH2 OIf CbzN O ChzN Nill- N Step 4 B O
Step 5 DEF NH2 NH2 CbzN NH O )11 Step 7 CozN NN M o Step 6 ~/ N. N\
N / NHOGH Conpound 150 15 STEP 1: t-Butyl lithiumin pentane (11.56
m., 19.7 mol of 1.7 N in pentane) EXAMBUEB dropwi se to a solution of

3- bronophenol (1.0 g, 5.8 mmvl) in THE (86 nlL) and cooled to -78 C under
N2. The m xture was stirred for 10 myp. Benzyl -4-oxo-1- piperidine
carboxylate (1.35 g, 5.8 mol) in THJEtl4 m.) was add 2at -78 C. The 20

m xture was warned t rroomterrperat , stirred for aﬁl rtitioned
between sat'd Na and Et OAc gani cs wer 20, brine,
dried over M ~NFi Ltereddo ﬁ ntrated-inyac o,/ and to_*pgra hed to
afford B. Mass A Step1 Step 2 Step 3

5 | Compound 148

Step 1: A mixture of 2-hydroxymethyl-5-bromopyridine (2.17 g, 11.54 mmol),
bis(pinacolato)diboron (2.93g, 11.54 mmol), PdCl;(dppf) (0.57g, 0.69 mmol), and

10 potassium acetate (3.40g, 34.62 mmol) was heated in 1,4-dioxane (65 mL) at 80 °C
under N3 overnight. The mixture was cooled to room temperature, then 2-amino-4,6-
dichloro-pyrimidine (3.79g, 23.08 mmol) and a 2.0 M solution of sodium bicarbonate
(6.12g in 20 mL of water) were added. The resultant mixture was heated at 80 °C for
20 h, cooled, and then diluted by ethyl acetate and water. Organic extract was

15 washed with brine, dried with sodium sulfate and evaporated. The residue was
purified by column chromatography on silica gel to give product B. 'H NMR (CDs0D)
$9.21 (d, 1H), 8.55 (dd, 1H), 7.76 (d, 1H), 7.75 (d, 1H), 7.49(s, 1H), 7.25 (dd, 1H),
6.66 (dd, 1H), 4.78 (2H). Mass spectrum (ESI), M*': 309.1.

20 Steps 2 and 3: Same as steps 2, and 3 of example 4. 'H NMR (CD30D) § 9.21 (d,
1H), 8.55 (dd, 1H), 7.76 (d, 1H), 7.75 (d, 1H), 7.49(s, 1H), 7.25 (dd, 1H), 6.66 (dd,
1H), 4.78 (2H). Mass spectrum (ESI), M*': 309.1.

EXAMPLE 29

25
NH,

C'\/U\N/\ NJ\N N. o\)LN’\

A ‘? @ﬁi s

Compound 149



spectrum (ESI): 328.1, 310.0 WD 03/048164 PCT/ US02/ 38134 -68 STEP 2:
Triethylsilane (1.45 g, 12.5 nmmol) and trifluoroacetic acid (1.42 g, 12.5
nmol ) werwoaddesiéd o a sol ution of the product of Step 1 BrCO/B62/8813£. 66
mml) in CH2CI2 (23 nL) and cooled to -78 C under N2. Stirring was
continued for 2 h at -78 C and 20 h at roomtenperature. The m xture was
partitioned between sat'd 5 NaHCO3 and 6ZH2Cl 2. The organi cs were washed
with H2O, brine, dried over MgSO4, filtered, concentrated in vacuo, and
chromat ographed to afford C. Mass spectrum (ESI): 312.0 STEP 3: The
product of Step 2 C (458 ng, 1.47 mmol) was treated as in Exanple 11, 10
Step 3 to afford D. Mass spectrum (ESI): 444.1 STEP 4: The product of Step
3 D (412 $@p N. B8 asuiifjormak3chimbphkeras (0.06Eya0@8emirk!) arsl epdidmt kydrideor d E.

Mass speci rdﬂ@ac{, B34 n}rﬁ&%af%d"ﬁ N%FE: rﬁ&e-l'_%ll of LPBIEE (8L tﬁ%@mﬁe%%@ 0.59

nmmol ) was tre op r|md|n mol )

as in Exawisias Np, w@@@ﬁdﬁd(tégd@pduat adgtep eXNHB.‘dE)?2 B4 ma"lqi} and dher,
Mass §peCﬁ1f>&Ume(vE§é 3tirrécd Bvér I'EPV@ateT%sRh@ﬁ%degfarﬁ B rhixture Ws 8Btradled’

o) Sl aes @twgleéthyﬁqﬁaf st FEredand Soneehitted ynir g "B

t enper at upgrifigation &yl Eréphmtiveding enpticatgel esm@reihylcmm@tetgameﬂe |pmodm1udHt 0

afford a i anr, t p f-i l\/ass
2pect rum e {COBEES 7 OL &0 EA" ot b F ) 228 Py .68k 2 (168
ng, 0.37 GBBI(Ydw ) BNDIddhitd) hiS3etbhgl 8H)\A.Tadet 2, @eSQ G.m6$H);;3 B mafibl))
The mnxt u,g,g ée&Hrﬁr(Eél)an@?é ¢d at 110 C for 4 h under N2. The m xture
was cool e oomtenperature and concentrated in vacuo. The residue was
taken up in 2:1 H20/ MeOH, heated at 100 C for 2 h, concentrated in vacuo
and partitioned between H20 and Et ORXAMREESH or gani cs were washed with
brine, dried over SH, filtered, concentrated vacuo, and

chr omat ogr ap fsfeon d &PZ Hi Mass spe§ 49%5ep3 1H NMVR

(CDCI3) 5 7.9 1. "7.8 94 7-52—m 7H),
6.78 (bs, 1 H),

NH,
CbzN
CbzN
z )% CozN” NS
_Step4 Step5 L
Cl
F

~
Steps_ CbzN NN w9 step7  Cha NP N- NHJ
o _N > —_—
: o
0
G H

Compound 150
15
STEP 1: t-Butyl lithium in pentane (11.56 mL, 19.7 mmol of 1.7 N in pentane) was
added dropwise to a solution of 3-bromophenol (1.0 g, 5.8 mmol) in THF (86 mL) and
cooled to -78 °C under N,.. The mixture was stirred for 10 min. Benzyl-4-oxo-1-
piperidine carboxylate (1.35 g, 5.8 mmol) in THF (14 mL) was added at -78 °C. The
20  mixture was warmed to room temperature, stirred for 2 h, and partitioned between
satd NaHCO; and EtOAc. The organics were washed with H,O, brine, dried over
MgSOQ,, filtered, concentrated in vacuo, and chromatographed to afford B. Mass
spectrum (ESI): 328.1, 310.0



WD 03/ 048164 PCT/ US02/38134 -69 6.63 (m 1 H), 5.19 (s, 2H), 4.38 (bs,
2H), 2.92 (bs, 2H), 2.80 (m 1 H, 1.91 (d, 2H), 1.70 (m 2H) Exanple 31
5 /~z "2 wOlmamugded N-N\ | HN - NI N1 N Conpound 151 TireTprsozisgis4 of
Exanmple 30, Step 7 (54 ng, 0.11 mmol ), was conbined in 10 ammoni um acet ate
(7 my, 0.091 mmol ), and 10% Pd/C (8 ng) in MeOH (3 nL). The m xture was
stirred under H2 at atnospheric pressur&8and room tenperature for 3 h. The
m xture was filtered over celite, and the filtrate was concentrated in
vacuo. The filtrate was partitioned between sat'd NaHCO3 and CH2Cl 2. The

or gani cs SBER_2:VWaFhigyMiiate QN i4%e g, dRisenrvprand $Huorbatdty adid @R g, 12.5
concentrated 1n vacuo'to afford a is solid. Mass spectrum_;ESIZ): 36

1.1, 1H
NMR ( CD3aDinoh) weom added ttorp sofution eftheiprgduct of Haep d B1(O-§7 gy 206 mmel)(im,

3H), 7.2 7 . o 1) . ) d,
oh 1 sty deligselo R e . Sy r oot g P
tCﬁrrpoung J??c}?@%x 20 >h|t gt qzaomfsmttéfr(pgm(aui]gegetw gﬂ)ﬁtgrei iw? p@ﬂitiggle(dz (b.e&&eenr;sla)’d

e product o anpl e 2, ep 2. , 0.43. ., an :
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vacuo. The Tresi 164 PCT/ USO /r 8134
(ESI): 312.0

STEP 3: The product of Step 2 C (458 mg, 1.47 mmol) was treated as in Example 11,
10  Step 3 to afford D. Mass spectrum (ESI): 444.1

STEP 4: The product of Step 3 D (412 mg, 0.93 mmol) was treated as in Example 11,
Step 4 to afford E. Mass spectrum (ESI): 422.1

15 STEP 5: The product of Step 4 E (250 mg, 0.59 mmol) was treated with 2-amino-4,6-
dichloropyrimidine (195 mg, 1.18 mmol) as in Example 4, Step 1 (except 4 eq. of
Na,COj; was used) to afford F. Mass spectrum (ESI): 423.1

STEP 6: The product of Step 5 F (155 mg, 0.37 mmol) was combined with 2-furoic

20  hydrazide (60 mg, 0.48 mmol) in nBuOH (3 mL). The mixture was stirred and heated
_at 110 °C for 20 h. The temperature was cooled to room temperature, and
concentrated in vacuo to afford a solid G, which was carried on without further

purification. Mass spectrum (ESI): 513.1

25 STEP 7: The product of Step 6 G was combined (188 mg, 0.37 mmol) with N,O-
bis(trimethylsilyl)acetamide (1.65 g, 8.5 mmol). The mixture was stirred and heated at
110 °C for 4 h under N,. The mixture was cooled to room temperature and
concentrated in vacuo. The residue was taken up in 2:1 HzO/MeOH, heated at 100
°C for 2 h, concentrated in vacuo and partitioned between H;O and EtOAc. The

30  organics were washed with brine, dried over MgSO,, filtered, concentrated in vacuo,
and chromatographed to afford a solid H. Mass spectrum (ESI): 495.1, '"H NMR
(CDCI3) & 7.93 (s, 1H), 7.82 (d, 1H), 7.64 (m, 2H), 7.28-7.52 (m, 7H), 6.78 (bs, 1H),



-70 chromat ographed on silica gel to afford a solid. Mass spectrum (ESI):
308.1, 1H NV\R (CDC13) 8 8.57 (m 1 H, 7.68 (m 1 H, 7.57 (s, 1 H), 7.34
(d, 1 H ,wo.02481,4 1 H), 7.14 (dd, 1 H), 6.55 (m 1 H), @c3wUsS(bssizd H),
6.05 (s, 2H), 5.87 (s, 1 H), 4.54 (d, 2H 5 The follow ng conpounds were
prepared in a simlar manner: COVPOUND STRUCTURE M+l (ESI) 153 NH2 308.1
O OCN-N N 154 NH2 308.1 N NON O 1556P2 338.1 N", N-N~--~0 ON CH3
Exanpl e 33 HOCNsteplaCNStepZFCNStepS I/ -1/ \N_) Al /| FC
NH2 NN N~ O F NNIT j NH Step4\ r---NHN FDFE 10 Conpound 156

SR T S LI e SRR S L D

to 0 C WO.DB(®381He4 PCT/ US02/ 38134

Example 31

NH, NH;

CbzN NJ\N’N\ HN N)\N >_O
NN X

Compound 151

The product of Example 30, Step 7 (54 mg, 0.11 mmol), was combined in
10 ammonium acetate (7 mg, 0.091 mmol), and 10% Pd/C (8 mg) in MeOH (3 mL). The
mixture was stirred under H, at atmospheric pressure and room temperature for 3 h.
The mixture was filtered over celite, and the filtrate was concentrated in vacuo. The
filtrate was partitioned between satd NaHCO; and CH.Cl,. The organics were
washed with brine, dried over MgSOQ,, filtered, and concentrated in vacuo to afford a
15  solid. Mass spectrum (ESI): 361.1, '"H NMR (CD;0D) &  8.00 (s, 1H), 7.94 (d, 1H),
7.76 (s, 1H), 7.34-7.44 (m, 3H), 7.25 (m, 1H), 6.67 (m, 1H), 3.23 (d, 2H), 2.82 (m, 3H),

1.93 (d, 2H), 1.80 (m, 2H)

20 EXAMPLE 32
NZON-N 9 NZON-N 9
C|)\)*N>_@ I\ N)\)*N>—<\J
H
~N

Compound 152

25 A mixture of 2-(aminomethyl)pyridine (92 mg, 0.85 mmol), the product of
Example 2, Step 2 (100 mg, 0.43 mmol), and K,CO3 (177 mg, 1.28 mmol) in nBuOH
(2 mL ) was heated at 120 °C for 48 h in a sealed tube. The mixture was cooled to

room temperature, filtered, and concentrated in vacuo. The residue was



-71 under N2 and SOCI2 (8.94 g, 75 mmol) was added dropwi se. The m xture
was stirred for 1 h at 0 C, treated with ice, neutralized with sat'd
NaHCCO3, awo oextsiacted with CH2Cl 2. The organi cs were wasred/uso2/ss81B20O and
brine, dried over MpSH4, filtered, and concentrated in vacuo to afford a
solid B which was carried on without further 5 purification. 1H NVR (CDCl 3)
S7.70 (s, 1H), 7.63 (m 2H), 7.49 (t,-TIP)y, 4.59 (s, 2H) STEP 2: The
product of Step 1 B (1.04 g, 6.86 nmmol ), 2,4-difluorophenyl pi perazi ne
(1.24 g, 6.24 mmol ), K2COB (2.59 g, 19 mml) and KI (1.04 g, 6.24 mmol)
were  cordnrogtddiapiEedh sillearel to afferd #kblick eMass@ECNarrf (#S120808.1 ThHeNMR

m xture was filtered, 10 concentrated in vacuo, r omat o%r aphed. an

si lica gdCDGs)ad BATI(ra, 1Mhs&.68s(act . PESS) 1"')31743'1 (QTEH 3724 @l W) on19f

o opwi e 00, £L BRI 51D S0l BB 3rhb AlSe) Pl et 2D =

1s cooled to O C, under N2 The m xture was stirred for 1 h at room
tenperature, cooled to treated with ice, quenched with 1 N NaOH, and
war med baldie fpﬁowmﬁommé#%wafeeprepﬁm Ws il YL was filtered and
washed with THF. The filtrate was concentrated in vacuo to afford D which
was carried on without further purification. Muss spectrum (ESI): 318.1 20
STEP 4: The [atOMPOUND Btep 3 D (270 SJRWCBBREI ) was conbi ndt#ith | he
product of Exanple 2, Step 2 (100 ng, 0.43 mmol) as in Exanpl ¢(B8Il)to afford
a solid E [vassyggectrum (ESI) T 5I7. 1, IHNNYR (CD30D) b 7.68 (3@8 11H) 7.39
(s, 1H, 7.27 (m 3H),|7.22 (m 1 H), 7.0}L(d 1 6.92 (m 3H), 6.p0
(dd, 1 H), %.69 (s, 1 H, 4.54 (s, 252 2H), 2.92 (m 4H)

2.60 (m 4H) The followmng conpo ‘ ih a simlar mannerf WO
03/ 048164 PCT/ US02/ 38134 -72 Q ND STRUCTU Ml (ESI) 157 NH2 5Bp5.1

154 NH, 3081

155 NH, 3381
N7 >N-N O
A\
Al
CHs
Example 33
UCN Step 1 |/\©/CN Step 2 F (\N/\©/CN Step 3
B N
£ C NH,
e

10 Compound 156

STEP 1: 3-(hydroxymethyl)benzonitrile (2.0 g, 15 mmol) was combined with
triethylamine (9.11 g, 90 mmol) in CH,Cl, (200 mL). The mixture was cooled to 0 °C



Ni NNNOTrNN N OCH3 NH2 406.1 158 N)N,N O / NON 159 NH2 419.1 1N~~
NNNON H3C N Exanple 34 CN Cl | CN Step 1 -"N Step 2 (NI NH2 N . HC
ri. NJ N \wboblo4sied F B FaF C NH2 Step 3 NN, N O N N-N--YPCI/UNO2/B813N 5 F a
F D Conpound 160 WO 03/ 048164 PCT/ US02/ 38134 -73 STEP 1:
3-(chl oromet hyl ) - 5- cyanopyri di ni um hydrochl ori de [prepared as described in:
Chem Pharm Bull. 38, 1990, 2446-58; €fdm FEur. J. 3, 1997, 410-16] (260
ng, 1.38 mol), 2,4-difluorophenyl pi perazine (228 ng, 1.15 mml), and
triethylamne (326 ng, 3.22 nmol) were conbined in DVF (7 nmL). The m xture
was stirngiediNS ABOAIS (904 @, F6emirvl) Was addébeiropwiser eThsmixtorecwas isétred i n
vacuo and partitioned . .
for 1 h at 0 °C, treated with ice, neutralized with sat'd NaHCO3, and extracted with
CH,Cl,. The organics were washed with H,O and brine, dried over MgSO,, filtered,
and concentrated in vacuo to afford a solid B which was carried on without further

s purification. 'HNMR (CDCl3) & 7.70 (s, 1H), 7.63 (m, 2H), 7.49 (t, 1H), 4.59 (s, 2H)

STEP 2: The product of Step 1 B (1.04 g, 6.86 mmol), 2,4-difluorophenylpiperazine
(1.24 g, 6.24 mmol), K.CO;3 (2.59 g, 19 mmol), and Kl (1.04 g, 6.24 mmol) were
combined in CH3CN (75 mL) and refluxed under N for 20 h. The mixture was filtered,

10  concentrated in vacuo, .and chromatographed on silica gel to afford C. Mass
spectrum (ESI): 314.1

STEP 3: A solution of the product of Step 2 C (0.96 g, 3.06 mmol) in THF (5 mL) was
added dropwise to a suspension of LAH (0.128 g, 3.37 mmol) in THF (7 mL), and
15 cooled to 0 °C, under N,. The mixture was stirred for 1 h at room temperature, coolec
to 0 °C, tréated with ice, quenched with 1 N NaOH, and warmed back to room
température. The resultant solid was filtered and washed with THF. The filtrate was
concentrated in vacuo to afford D which was carried on without further purification.
Mass spectrum (ESI): 318.1
20
STEP 4: The product of Step 3 D (270 mg, 0.85 mmol) was combined with the
product of Example 2, Step 2 (100 mg, 0.43 mmol) as in Example 32 to afford a solid
E. Mass spectrum (ESI): 517.1, '"H NMR (CD3sOD) & 7.68 (s, 1H), 7.39 (s, 1H), 7.27
(m, 3H), 7.21 (m, 1H), 7.07 (d, 1H), 6.92 (m, 3H), 6.60 (dd, 1H), 5.69 (s, 1H), 4.54 (s,
25  2H), 3.61 (s, 2H), 2.92 (m, 4H), 2.60 (m, 4H)

The following compounds were prepared in a similar manner:



bet ween H20 and CH2Cl 2. The organics were washed with brine,
concentrated in vacuo,

MySO4, filt

solid B. whssg/o4mpect rum (ESI) :
0.71 mmol),

(223 ny,
Raney ni ckel

bottl e and hydrogenated under 50 psi
celite and the filtrate was concentrated in vacuo to afford a solid C
which was carried on without further purification.

over

er ed,

dried over
and chromat ographed to afford a
315.1 10 STEP 2: The produecTafsSoSssaps 1 B

MeOH (3 nL), THE (3 nlL), 25% NH4OH (aq) (3 ni), and
wer e conbi ned, washed wet with EtOH, (0.050 g) in a Parr
forf24 h. The mixture was filtered

Mass spectrum (ESI):

319.1 15 STHRCOMPO®ND dduct of Step 2 STRUSTURE 0. 72 mmol ) and| M
product of E'xarrpl e 2, St ep 2 (85 ny, 0. 36 mml) wer e conbi ned as(gESI
Exanpl e 32 t[o oll |1 goTd—D— WHSS SpectTum (l:qumz bJ.tj J. J.H TIP3 CD)
8 8.47 (s, 1 H ?37(< 1 H, 7.88 (s, 1H)), )ﬁa\r 7087 (d| 1
H, 6.86 (m 4H) 6.60 (dd, 1 H), 5.77 (s, 1H)N '{ 0 3.62 (s,
2H), 3.04 (m 2H), 2.89{(m 2H), 27§ 0B/ 048164
PCT/ US02/ 38134 -74 Exarnpl e r 1 NHz [Step
3 BC AONHz ON N[NO
4- (2- chl or ogt hyl ) nor pholli D -
HO\
CHs
NH, 406.1
NN
N
)
155 NH; 4191
N\
N .
)
Hac/N\/l
Example 34
CN
oYM St N T _step2 Ou AN
P N N N \
NZ . HCI N
A FQF B F/@[F C
X
Step 3 N? N‘N\ @]
WNMN@
o
5 F F P

Compound 160



cyanophenol (1.0 g, 8.4 mmol) were conbined as in Exanple 33, Step 2 to
afford an oil B. Mass spectrum (ESI): 233.0 STEP 2: The product of Step 1
B (502 nowoasa@isol ) was hydrogenated as in io0 Exanple BET/USOESBI24t O
afford an oil C. Mass spectrum (ESI): 237.0 STEP 3: The product of Step 2 C
(202 ng, 0.85 mmol) and the product of Exanple 2, Step 2 (100 ng, 0.43
mol ) were conbined as in Exanple 32 to/dfford a solid D. Mass spectrum
(ESI'): 436.1, 1H NWR (CD3OD) 6 7.69 (s, 1 H, 7.28 (m 2H), 7.10 (dd, 15 1
H, 6.93 (m 2H), 6.60 (dd, 1 H, 5.75 (s, 1 H, 4.48 (s, 2H), 4.21(t, 2H),
3.70 (m AR 1: 3-&hidrbmethi)-5Tyahopyndididm Ajdrothloridei[pepacerhas deseritsed in:

Ly W O AW N ST T

0 N mBlispghyEebeERpbeaae BpE e B M), InGuieimi (2ot N

mol ) i n 30F roddlMwereasorabitied irdiDWR (e nlo). a Bhs peixtirenwas slired edosdom

oil, 5502tg;9\ber1a2ti1% %rrol4)8 ihr] % (r%igturpe)was concentrated in vacuo and partitioned
between H,O and CH,Cl,. The organics were washed with brine, dried over MgSOs,,
filtered, concentrated in vacuo, and chromatographed to afford a solid B. Mass
spectrum (ESI): 315.1

10 STEP 2: The product of Step 1 B (223 mg, 0.71 mmol), MeOH (3 mL), THF (3 mL),
25% NH4OH (ag) (3 mL), and Raney nickel were combined, washed wet with EtOH,
(0.050 g) in a Parr bottle and hydrogenated under 50 psi for 24 h. The mixture was
filtered over celite and the filtrate was concentrated in vacuo to afford a solid C, which
was carried on without further purification. Mass spectrum (ESI): 319.1

15
STEP 3: The product of Step 2 € (230 mg, 0.72 mmol) and the product of Example 2,
Step 2 (85 mg, 0.36 mmol) were combined as in Example 32 to afford a solid D.
Mass spectrum (ESI): 518.1, 'H NMR (CD;0D) & 8.47 (s, 1H), 8.37 (s, 1H), 7.88 (s,
1H), 7.69 (s, 1H), 7.08 (d, 1H), 6.86 (m, 4H), 6.60 (dd, 1H), 5.77 (s, 1H), 4.62 (s, 2H),

20 3.62 (s, 2H), 3.04 (m, 2H), 2.89 (m, 2H), 2.65 (m, 2H), 2.56 (m, 2H)



cooled to O C under N2. After the addition was conplete, the m xture was
stirred for 20 mn. at roomtenperature. 2-bronoethyl nmethyl ether (1.4 g,
10 mol ) wesadded and the m xture was stirred for 70 h. PChaiser/sgisd e was
concentrated in vacuo. The io resultant solid was suspended in hexane,
whi-ch was decanted off. The undi ssol ved_ solid was partitioned between H20
and Et QAc. The organics were washed w tH44#20, brine, dried over MySOH4,
filtered, concentrated in vacuo, conbined with the above hexane wash and
chromat ographed to afford an oil B. Mass spectrum (ESI):178.1 15 STEP 2:
The product of Step 1 (623 ny, 3.52 ExarhplerdS hydrogenated as in Exanple
34, Step 2 to afford an oil C. Mass gpectrum (ESI): 182.0 03/ 048164
PCT/ US02/ 38134 -76 STEP 3: The prold/\ of Step 2 (152 HQR%DOSS nmol ) and
t he product of Exanpl e 2, Ste 0 ng, 0.43 nmmol )~uer nbined as in

Exanpl e 32 Ho afford an 0|I ss spectrum (ESI):7 381.1, 1H NWVMR ( CD3QD)
S 7.68 (s Bem! (m @ (ddstep1 H), 6. ), S6P80 (m 1
H, 5.75 ,450(s 419Zm2H) 3.8 2H), 5 3.45 (s,

NH2" O

3H) Exanpl 37/O~ ~O~ 011 OOOC N'"J-INNNO Step Il NS- O~ Step
2 NON B ¢ i@10 Conpound 164 STBP 1: 2-(2-nethoxyet hoXy)benzal dehyde
[ prepared as described in: Chem Pharm Bull. 35, 1987, 1953-68] (400 ng,
2.22 nmol ) and 2- et hoxyet hyl amine (228 ng, 1.15 mmol) were conbined in
MeOH (10 nlL) and the m xture was hrred at room1s tenperature for 20 h,
under N2. The m xture was cool eq\&&)o C, and NaBH4 (134 ng, 3.55 mmol) was
added. The m xture was stirred Z(NI-Q at room tenperature under N2. The
m xture was partitioned between sat'’ gJ\NqHCCB nd Et20. The organics were
washed with H20 and brine, aifd driel o r»&@@ The m xture was filtered

N~ N

H

D

Compound 161

5 STEP 1: 4-(2-chloroethyl)morpholine hydrochloride (1.88 g, 10 mmol) and 2-
cyanophenol (1.0 g, 8.4 mmol) were combined as in Example 33, Step 2 to afford an
oil B. Mass spectrum (ESI): 233.0 }

STEP 2: The product of Step 1 B (502 mg, 2.16 mmol) was hydrogenated as in
10  Example 34, Step 2 to afford an oil C. Mass spectrum (ESI): 237.0

STEP 3: The product of Step 2 C (202 mg, 0.85 mmol) and the product of Example 2,
Step 2 (100 mg, 0.43 mmol) were combined as in Example 32 to afford a solid D.
Mass spectrum (ESI): 436.1, 'H NMR (CD;0D) $ 7.69 (s, 1H), 7.28 (m, 2H), 7.10 (dd,

15 1H), 6.93 (m, 2H), 6.60 (dd, 1H), 5.75 (s, 1H), 4.48 (s, 2H), 4.21(t, 2H), 3.70 (m, 4H),
2.86 (t, 2H), 2.61 (m, 4H)

The following compound was prepared in a similar manner:



and concentrated in vacuo to afford an oil B, which was carried on w thout
further 20 purification. Mass spectrum (ESI): 240.1 STEP 2: The product of
Step 1 B wod3/0myge4 0. 77 mol ) and the product of Exanple 2pCTStSep3fi3{ 90 ny,
0.38 Mol ) were conbi ned as in Exanple 32 to afford a solid C. Mass
spectrum (ESI): 439.1, "H NWR (CD3OD) S_7.68 (s, 1H), 7.21 (t, 1 H), 7.09
(m 25 2H), 6.98 (d, 2H), 6.88 (t, 1 Hy/5%.60 (m 1 H), 5.80 (s, 1 H), 4.80
(s, 2H, 4.18 (m 2H, 3.77 (m 4H), 3.62 (t, 2H), 3.42 (s, 3H), 3.34 (s,
3H) The foll ow ng compounds were prepared in a sinmlar manner: WD 03/048164
PCT/ US02/ 38134 ¢ D STRUCTURE MTRUCEYRE 165 NH2 365 M+1N- N O \
NJN\VI O, CH3 166 NH2 361.1 H3C, O NN-NO H3C O\ N N 16/(E$tp 42b.1
N.1:k NNN O NN J.Ob1§?b\ 4%1 STON NN -=O H3CGU U, CH3[4369 N

425.1 H3C~0 N \N-N

N NH,

Example 36
©/CN Step 1 CN Step 2 ©/\NH2 Step 3
A B C
O/
I
o) N7 N”N\>_<);|
|
©/\N)\/ SN
H
= D

Compound 163
s STEP 1: A solution of 2-cyanophenol (1.0 g, 8.4 mmol) in DMF (30 ml) was added
dropwise to a suspension of NaH (60% in oil, 502 mg, 12.6 mmol) in DMF (12 ml)
cooled to 0 °C undér N,. After the addition was complete, the mixture was stirred for
20 min. at room temperature. 2-bromoethyl methyl ether (1.4 g, 10 mmol) was added
and the mixture was stirred for 70 h. The mixture was concentrated in vacuo. The
10  resultant solid was suspended in hexane, which was decanted off. The undissolved
solid was partitioned between H,O and EtOAc. The organics were washed with H>0,
brine, dried over MgSQ,, filtered, concentrated in vacuo, combined with the above

hexane wash and chromatographed to afford an oil B. Mass spectrum (ESI):178.1

15 STEP_2: The product of Step 1 (623 mg, 3.52 mmol) was hydrogenated as in
Example 34, Step 2 to afford an oil C. Mass spectrum (ESI): 182.0



Ol1 H3CAIl, CH3 170 NH2 421.1 H3C-O NNO dAN",N | O1-7 H3C W

03/ 048164 PCT/ US02/ 38134 -78 Exanple 38 CN CN NH2 Step 1 d-\N Step 2 -
Step 3 HvO930481B8 A B C O NH2 ON NJII-1 NN O N~~/ N H PCTAHSB/8813471 STEP
1: 2-cyanobenal dehyde (500 ng, 3.8 nmol), norpholine (365 ng, 4.2 mmol),
and NaBH(QAc)3 (1.21 g, 5.72 mmol) were conbined in THE (20 nmL). The

m xture was stirred for 20 h at room tdfiperature under N2. The mi xture was
guenched with 1 10 N NaOH and partitioned between H20 and Et OAc. The

organi cs were washed with H20 and brine, and then dried over MgSH,

filtered S?EPQ?”FH@E)%U‘CFOV@ 2 (aad mghowmﬁWﬁah@dhé @r@dd@@' Emnmlé B.
Mass spectrum (ESI): .0 STEP 2 groduct of_ Step

ol ) wasStepd? dg@aangdoeﬂ@ mm0|15N€Eﬁa¢ﬁm ingd asswe.&xgmme a%zf &9 affard @m O'bD
Mass speqhLelb&tidm (28h: 881.1, 'H NMR (CDsOD)  §7.68 (s, 1H), 7.24 (m, 2H), 7.09 (dd,
1H), 6.93 (m, 2H), 6.60 (m, 1H), 5.75 (s, TH), 4.50 (s, 2H), 4.19 (m, 2H), 3.80 (m, 2H),

5 3.45 (s, 3H)
Example 37

NH,

iy

O 5
N\
@)\H Step 1 ©/\N/\/O\ Step 2 ©/\N)\/|\N
. : N

_0

10 Compound 164

STEP 1: 2-(2-methoxyethoxy)benzaldehyde [prepared as described in: Chem.
Pharm. Bull. 35, 1987, 1953-68] (400 mg, 2.22 mmol) and 2-methoxyethylamine (228
mg, 1.15 mmol) were combined in MeOH (10 mL) and the mixture was stirred at room
15 temperature for 20 h, under No. The mixture was cooled to 0 °C, and NaBH, (134 mg,
3.55 mmol) was added. The mixture was stirred for 20 h at room temperature under
N.. The mixture was partitioned between satd NaHCO3; and Et,0. The organics
were washed with H,O and brine, and dried over MgSO,. The mixture was filtered
and concentrated in vacuo to afford an oil B, which was carried on without further

20 purification. Mass spectrum (ESI): 240.1

STEP 2: The product of Step 1 B (183 mg, 0.77 mmol) and the product of Example 2,
Step 2 (90 mg, 0.38 mmol) were combined as in Example 32 to afford a solid C.
Mass spectrum (ESI): 439.1, '"H NMR (CD;OD) §7.68 (s, 1H), 7.21 (t, 1H), 7.09 (m,

25 2H), 6.98 (d, 2H), 6.88 (t, 1H), 6.60 (m, 1H), 5.80 (s, 1H), 4.80 (s, 2H), 4.18 (m, 2H),
3.77 (m, 4H), 3.62 (t, 2H), 3.42 (s, 3H), 3.34 (s, 3H)

The following compounds were prepared in a similar manner:



STEP 3: The product of Step 2 C (160 ng, 0.77 mmol) was conbined with the
product of Exanple 2, Step 2 (90 ng, 0.38 mmol) as in Exanple 32 to afford
a solid WooMassHespectrum (ESI): 406.1 1H NVR (CD30D) 8 7P6¥/ussy/3su3H), 7.41
(d, 1 H, 7.24 20 (m 3H), 7.11 (s, 1 H, 6.61 (m 1 H), 577 (s, 1 H,
4.60 (s, 2H), 3.74 (t, 4H), 3.59 (s, 25{9, 2.48 (s, 4H) WD 03/048164

PCT/ US02/ 38134 -79 Exanple 39 CN CN | -NBoc H2N JNtBoc Br Step 1 NJ Step 2
NJ Step 3 AtBoc i CND~2 NN NN N" NH 5 D Conpound 172 STEP 1:
2- bronobenzonitrile (3 g, 16.5 nmmol) and tbutyl 1-piperazine carboxylate
(3.68 g, 19.8[r®MPOEND Fonbined as I nSTRYTTGRED, Step 1 (exdawetref|ux
time is 20 10 h and the grude product is chromatographed) to gf(ggid an oil
B. 1H NMR ( CD3EBy—Spe7- 607 —2H) 744, (—2H 3762 (S, 4H), (R (T
aH). 1.49 (s, |oH) S9BP 2:|The product of Step 1 (440 my, 1.53 rmﬁ? wasb
S
I

9
hydrogenated as in Exanple 34, Step”2 N’é"\af an oil C. Masg spectrum
15 STEP 3: Th f p (477 ng, 1.64 mmol) and the
npl e 2, Stey 193 ng, 0.82 nmmol) were conbined as in
0

(ESI): 292.0 ]

product of Ex3

Exanple 32 toja rd a soli ) s spectrum (ESI): 491.1, 1H NWR (CD30D)
S7.68 (s, 1K), 7.39 (d,|1 H), 7.24-7.06 (m 4H), 6.60 (m 1|H), 5.69 (s,
1 H, 4.57 (s,| 2H), 3.62 (bs, 4H, 2:@4 (bs, 4H), 1.48 (s,

[
ff

NH 361.1
166 He. /kz
H3C’O®/\N >~ N\
167 NH, 4251
A

168 NH; 421.1

169 NH, 425.1

170 NH, 4211




20 9H) The foll owi ng conpound was prepared in a simlar manner: WO

03/ 048164 PCT/ US02/ 38134 -80 COVPOUND STRUCTURE M+l (ESI) 173 CH3 541.1
/o oJf MNvOM2/0486AN 1\ N-N O EXAMPLE 40 tBoc H HCI N N H2 E@RDUSo238134 NJI NN O
NNNNO HN HN(tr 5 Conmpound 174 The product from Exanple 39, Step 3
(150 mg, 0.31 nmmol ), 4 MHCI/dioxane io (1 nlL), and di oxane were conbi ned
(2 mL). The mixture was stirred for 20-H8at room tenperature, under N2,
then concentrated in vacuo. The residue was suspended in Et20,
reconcentrated in vacuo, and repeated several tinmes. The resultant solid
was taken up 1n Et20, filtered, anExkmpie §8acuum oven, 50 C) to afford a
solid. Mass spectrum (ESI): 391.1, 1H NWR (CD30OD) 8 7.91 (s, 1H),
7.43-7.17 (m 6H), 6.78 (m 151 H), 3.66 (s, 2H), 3.43 (bs, 4H), 3.20 (m
4H) EXAMPLE 41 WO 03/048164 PCT/ US02/38134 -81 Step 1 HCl Step 2 O Step 3
\' N=NtBoc \ N JNH \ N-N

CN NH,
j 0 Step 1 z Step 2 ;—( Step 3
H

\ o () e ()

@]
o) H
G G
J\/IQN>_<\J

D
5 Step 171

N
H

STEP 1: 2-cyanobenaldehyde (500 mg, 3.8 mmol), morpholine (365 mg, 4.2 mmol),
and NaBH(OAc); (1.21 g, 5.72 mmol) were combined in THF (20 mL). The mixture
was stirred for 20 h at room temperature under N,. The mixture was quenched with 1
10 N NaOH and partitioned between H,O and EtOAc. The organics were washed with
H,O and brine, and then dried over MgSOQ,, filtered, concentrated in vacuo, and

chromarographed to afford an oil B. Mass spectrum (ES!): 203.0

STEP 2: The product of Step 1 (172 mg, 0.85 mmol) was hydrogenated as in
15 Example 34, Step 2 to afford an oil C. Mass spectrum (ESI): 207.0

STEP 3: The product of Step 2 C (160 mg, 0.77 mmol) was combined with the
product of Example 2, Step 2 (90 mg, 0.38 mmol) as in Example 32 to afford a solid
D. Mass spectrum (ESI): 406.1 '"H NMR (CD;0D) & 7.69 (s, 1H), 7.41 (d, 1H), 7.24

20 (m, 3H), 7.11 (s, 1H), 6.61 (m, 1H), 5.77 (s, 1H), 4.60 (s, 2H), 3.74 (t, 4H), 3.59 (s,
2H), 2.48 (s, 4H)



0- 4 CNACNBCNC NHZ Step 4 (N) NN'j, NNNO MNNi, TAN\ / HH2NE
Compound 175 STEP 1: The product from Exanple 39, step 1 (1.11 g, 4.1 nmol)
was deprove®sedics 5 as in Exanple 40 to afford a solid B. PmRASOBEEEL rum
(ESI'): 188.0 STEP 2: The free base of the product fromStep 1 B (200 ny,
1.1 mol ), triethylamne (130 ng, 1.3 mml ), and acetic anhydride (4 nL)
were conbined. The mixture was stirred/Por 20 h at room tenperature, under
N2. The m xture was i0 concentrated in vacuo and partitioned between sat'd
NaHCO3 and CH2Cl 2. The organics were washed with H20, brine, and dried
over MgSHA, filtered, and concentrated in vacuo to afford an oil C, which
was carried on without further purification. Mass spectrum (ESI): 230.0 is
STEP 3: The product of Step 2 C (23EXaMPE 39l ) was hydrogenated as in
Exanple 34, Step 2 to afford an oil D. Mass spectrum (ESI): 234.0 STEP 4:
The product of Step 3 D (235 ng, 1.0 mml ) and the product of Exanple 2,
Step 2 (119 ng, 0.50 mmol) were conbined as in Exanple 32 to afford a solid

E. 20 Mass spectrum (ESI): 433.1, 1H NI\/R-(CDSOH) 8 7.68 (s, 1 H, 7.40
(d, 1 H, €n24-7.10 (m 4H), c& 6@ Thset H), 5.707¢%y 1 K, "NBo6O (s, 2H),
3.78 (bs, AH),s3. Medt, 2H), 2. ]\(/dt, P2 2.15 (g he Stipl3owi ng
corrpoundse prepatedi n ym Far nemmer— 25 WO 0F/ 048164
PCT/ US02/'88134 -82 COWPQU RYCTURE M1

A

tB?c

SEES

0
Compound 172

STEP 1: 2-bromobenzonitrile (3 g, 16.5 mmol) and tbutyl 1-piperazine carboxyiate
(3.68 g, 19.8 mmol) were combined as in Example 10, Step 1 (except reflux time is 20

10  h and the crude product is chromatographed) to afford an oil B. '"H NMR (CD;0OD)
7.60 (m, 2H), 7.14 (m, 2H), 3.62 (s, 4H), 3.14 (t, 4H), 1.49 (s, 9H)

STEP 2: The product of Step 1 (440 mg, 1.53 mmol) was hydrogenated as in
Example 34, Step 2 to afford an oil C. Mass spectrum (ESI): 292.0
15
STEP 3: The product of Step 2 C (477 mg, 1.64 mmol) and the product of Example 2,
Step 2 (193 mg, 0.82 mmol) were combined as in Example 32 to afford a solid D.
Mass spectrum (ES!): 491.1, '"H NMR (CD;0D) 67.68 (s, 1H), 7.39 (d, 1H), 7.24-7.06
(m, 4H), 6.60 (m, 1H), 5.69 (s, 1H), 4.57 (s, 2H), 3.62 (bs, 4H), 2.91 (bs, 4H), 1.48 (s,
20 9H)

The following compound was prepared in a similar manner:



ESI 176 H3C 569.1

0=s=0 N1 C. J NH2 NV\N-N O--
NH2 N N NN, N p Preferred conpounds of this invention include,

N N177 H3CQ 419.1 C1

but are not

limted twp oshesied ol | owi ng conpounds sel ected fromthe greap/usonsdissi ng of :

5NH2 N' NNO ~N N W 03/048164 PCT/US02/38134 -83 NH2 ON NH2 Owe
NNNNON-NO \ Nv N~ NNOW O- 0 NH2 OMe LN-N~ NNJI,NNO ~N1 \ \ N
~Oy 0 NI NH2 CN/ 2,NO EtOAN NN-N\) 800
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Compound 174

The product from Example 39, Step 3 (150 mg, 0.31 mmol), 4 M HCl/dioxane

10 (1 mL), and dioxane were combined (2 mL). The mixture was stirred for 20 h at room

temperature, under N, then concentrated in vacuo. The residue was suspended in

Et,O, reconcentrated in vacuo, and repeated several times. The resultant solid was
taken up in Et,0, filtered, and dried (vacuum oven, 50 °C) to afford a solid. Mass
spectrum (ESI): 391.1, '"H NMR (CD;0D) $ 7.91 (s, 1H), 7.43-7.17 (m, 6H), 6.78 (m,
15 1H), 3.66 (s, 2H), 3.43 (bs, 4H), 3.20 (m, 4H)

EXAMPLE 41
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Compound 175

STEP 1: The product from Example 39, step 1 (1.11 g, 4.1 mmol) was deprotected,
as in Example 40 to afford a solid B. Mass spectrum (ESI): 188.0

STEP 2: The free base of the product from Step 1 B (200 mg, 1.1 mmol),
triethylamine (130 mg, 1.3 mmol), and acetic anhydride (4 mL) were combined. The
mixture was stirred for 20 h at room temperature, under N,. The mixture was
concentrated in vacuo and partitioned between satd NaHCO; and CHCl,. The
organics were washed with HO, brine, and dried over MgSOQ,, filtered, and
concentrated in vacuo to afford an oil C, which was carried on without further

purification. Mass spectrum (ESI): 230.0

STEP 3: The product of Step 2 C (230 mg, 1.0 mmol) was hydrogenated as in
Example 34, Step 2 to afford an oil D. Mass spectrum (ESI): 234.0

STEP 4: The product of Step 3 D (235 mg, 1.0 mmol) and the product of Example 2,
Step 2 (119 mg, 0.50 mmol) were combined as in Example 32 to afford a solid E.
Mass spectrum (ESI): 433.1, '"H NMR (CDsOD) & 7.68 (s, 1H), 7.40 (d, 1H), 7.24-7.10
(m, 4H), 6.60 (m, 1H), 5.70 (s, 1H), 4.60 (s, 2H), 3.78 (bs, 2H), 3.73 (t, 2H), 2.96 (dt,
4H), 2.15 (s, 3H)

The following compounds were prepared in a similar manner:

~\1 Il I NN Ho N2 -NNNNOEBE NH2 NV V' N EtOUN NN,NO NH2 |
ND N-I-I N~kNN O Et NH2 OCH3 N NJ-INN O ON- N\ ONH2 O NH2
N, N O wiloBledg1bd-\ O N ~ | N NI\ / NH2Z N NN O \1I NPRTNG02/581%4D
048164 PCT/ US02/ 38134 -84- NH2 N-N-N O
' - 81 -
/ N\ Step 1 /_\ -HCl step 2 ;S\ P Step3
Q—N NtBoc — NH Q—N N—< - .
n/ . \_/ —/
N CN g CN .



FNVN \ NJONH2 NH2 NNNO NNNONHOI '\ "NI / and 5 EXAWPLE
42 The pharnmacol ogical activity of the conpounds of the invention is

det er m newo obp4stibe following in vitro and in vivo assays POTNSayssied A2a
receptor activity. to Human Adenosine Ala and A, Receptor Conpetition

Bi ndi ng Assay Protocol Menbrane sources: Al a: Human A2a Adenosi ne Receptor
menbr anes, Catal og #RB- HA2a, Receptor -BRology, Inc., Beltsville, MD.
Dilute to 17 pg/ 100 pl in nenbrane dilution buffer (see bel ow). 15 Assay
Buf fers: Menbrane dilution buffer: Dul becco's Phosphate Buffered Saline

(G bco/ BRL) +[ BomPdWRIDZ- | Conpound Di | STRUCBUREer: Dul becco’ §MAHosphat e
Buffered Saline (G bco/ BRL) + 10 M Myd 2 suppl enented with 1. 6(pghnl
met hyl cel | ul gse—an 96—Dh 4u Prepared fresh daily. Li gand$ 589
03/ 048164 PCT. USOZ/géqLB - __ L2y [ 3H] - SCH 58261, custom synthesi s,
Anmer shanPhar maci a Bi ot ech, cat away, NJ. Stock is prepared af 1 nM|{n

menbrane dilution buffer. F ssay ﬁgncentratlon is 0.5 nM|A: [3H-
DPCPX, Amer shanmPhar maci a Bi Pi sca atva '\}/ NJ Stock is

©/\NMN \ ,

177 HaC 419.1

Preferred compounds of this invention include, but are not limited to, the

following compounds selected from the group consisting of:

NH,

Mo

/

—Z
z_ =z
%O



5 prepared at 2 nMin nmenbrane dilution buffer. Final assay concentration
is 1 nM Non-specific Binding: A2a: To determ ne non-specific binding, add
100 nM Ca801302464 RBI, Natick, M. Wrking stock is prepardasozssid00 nMin
conmpound dilution buffer. A : To determ ne non-specific binding, add 100 pM
NECA (RBI, Natick, MA). 10 Working stock is prepared at 400 pMin conpound
dilution buffer. Conmpound Dilution: PreBdre 1 mM stock sol utions of
conmpounds in 100% DVSO. Dilute in conpound dilution buffer. Test at 10
concentrations ranging from3 pMto 30 pM Prepare working solutions at 4X
final concentration |ngonpound dllutlono fer. 15 Assay prQ@g dure

Perform assays in dee mell 96 wel |l pl at TotaI assay vol u 200 p
Add 50 pl conpdend N er (total n Nb| ng) o
wor

15923 wor ki ngA._selu \Q a |-speC|f|c b|nd|n

solution (A ecific binding) or 50 of drug ng sol ution., Add
50 pl i gand e 3H| - SCH 58261 for a [3Fﬂ Nit2 Al) . Add 100
pl of diluted nenb s containing the receptﬁpk. ubat e
at roomtenperature for 90 m nutes. Harvest u5|§zia Br andgl b—hérﬁester
onto Packard Qf/B filter plates. Add 45 pl Mcro C Hrd) and
count using ‘Tﬁgckard TopCount M croscintillation er. Determ ne
| C50 val ues N_tting the dlsplacenent curvesou3|ng ani t efdei ve curve
fitting 25 pro ra (Exc Determ ne Ki vat Ws*?g t he NgNPru f
equation. Hal i dol g sled al epsy in the NNhIe Shr ag
rats (Charles Rijver, »%aizj wei ghi ng 175- D eoN The
cataleptic sta by the subcut aneous adnln at| n of the 30
dopani ne recep‘ anfbgonlst hal operidol (1 &b, sc), g%ﬁ bef ore

S are

testing the animals on the vertical grid test this ta
pl aced on the re mesh coygr of a 25x43 ple§{glas

angl e of ?putu?O degrees with the WO 03/ 048164 P
table. Th

jf:?faced MreNgr i | ith all four -
ext ended 0 N =N N\ o~ /\\ N O
, N NN
| l\/'\‘ N\>__<\/’\!I
Et NH, OCHj, ’
/lﬁrN NékN’N O~ kj |
O \O“ S \F\J O .
T L X
O NH, N NZ N—N\ O
N NJKN,N>"*<E] L::L X \N>_*§;D,
N \




("frog posture"). The use of such an unnatural posture is essential for the
specificity of this test for catal epsy. The tine span from pl acenent of

t he paws wotoslo4gie first conplete renoval of one paw (dee®emtushassapcy) is
measured maximally for 120 sec. 5 The sel ective A2A adenosi ne ant agoni sts
under evaluation are adm nistered orally at doses rangi ng between 0.03 and
3 ng/kg, 1 and 4 h before scoring the -&fitals. |In separate experinents,
the anticataleptic effects of the reference conpound, L-DOPA (25, 50 and
100 ng/ kg, ip), were determ ned. 10 6- OHDA Lesion of the M ddle Forebrain
Bundle in Rats Adult mal e Spraguentow ey rats (Charles River, Calco, Conpo,
Italy), weighing 275-300 g, are/LLsechln @l experinents. The rats are
housed in groups of 4 per cage, N “WNhY e jaccess to food and water, under
controlledterrp ativ& X3 S\ i /dark cycle. The day before the
surgery the rats| ar ( er night with water ad libitum Unil ateral
6- hydr oxydopami DA) ion of the mddle forebrain bundle is

per f or med accog to t he net hod descri bed by Ungerstedt et al. (Brain
Research, 1971,776- OHDA and Cat hecol am ne Neurons, North Hol | and,

Anst er dam 1-127), 20 with m nor changes. Briefly, the animals are

anaest hetizled with chloral hydrate (400 ng/kg, ip) and treated with

desi pram n€ (10 npk, ip) 30 min prior to 6-OHDA injection in order to

bl ock the uptake of the toxin by the noradrenergic termnals. Then, the
animals are placed in a stereotaxic franme. The skin over the skull is

refl ected and the stereotaxic coordinates (-2. AHosterior from bregnma
(AP), +1.5 lateral frngpbregma 25 (M), 7.8 veny aINfrO@ dura (DV) are
taken, according to tlhe atlas of Pellegrlno etNaI ( egrino L.J.
Pellegrlno A S. andﬂ@ﬁ% , A StereotaxirtAtTRS oMt he Rat Br ai n,
1979, New Y : \ \ A burr hol $ then placed in the skull over
the | esiof® S|t13 d a needle, attached to>Ham |ton syringe, is |owered
into the left Then 8 g 6- OHDAndICl i s ldissolved in 4 pl of saline with
0. 05% ascorbic acid 30 as antioxidant, and infused at the constant flow

rate of 1 | /1 mn using an infusion punp. The needle is withdrawn after
additisonal 5 mn and the surgical wound is

EXAMPLE 42
‘The pharmacological activity of the compounds of the invention is determined

by the following in vitro and in vivo assays to measure Az, receptor activity.

10 Human Adenosine Ao, and A; Receptor Competition Binding Assay Protocol

Membrane sources:
Az Human Ay, Adenosine Receptor membranes, Catalog #RB-HA2a, Receptor
Biology, Inc., Beltsville, MD. Dilute to 17 pg/100 pl in membrane dilution buffer (see
below).
15 Assay Buffers:
Membrane dilution buffer: Dulbecco's Phosphate Buffered Saline (Gibco/BRL) +
10 mM MgCl..
Compound Dilution Buffer: Dulbecco's Phosphate Buffered Saline (Gibco/BRL) +
10 mM MgCl, supplemented with 1.6 mg/mL methyi cellulose and 16% DMSO.
20  Prepared fresh daily.
Ligands:



closed and the animals left to recover for 2 weeks. WO 03/ 048164

PCT/ US02/ 38134 -87 Two weeks after the lesion the rats are adm ni stered

wi th L-DOp@o3p®1ny/ kg, ip) plus Benserazide (25 ng/ kg, ipcrarsd2/saBected on
the basis of the nunber of full <contralateral turns quantified in the 2 h
testing period by automated rotaneters (primng test). Any rat not show ng
at |least 200 conplete turns /2h is not-Bfcluded in 5 the study. Selected
rats receive the test drug 3 days after the primng test (maxi mal dopam ne
receptor supersensitivity). The new A2A receptor antagonists are

adm ni st er ed, o1 a4]-BCH 58’2’@13 du@t(ﬁﬁ %yﬁm@gisngnb@*snamwr@rmaamnatm kg at
different tifme points (i. M) before the injection of a
p

subt hr esHjseataweay, Nf. @t@ms r(rapwrd atl‘on rpemdransdiition idfera ik assgy and
the evalu behavi or. EXAMPLE 43 The foll ow ng are exanpl es
of phar mg’i’ﬁgpgg'mﬁ%s(ggéworns whi ch contain a conpound of the invention.

I s Phar macep,i [pf]- DPSFQE ﬁﬁéf%&"ﬂ?ﬁdrﬁ&maTBwt@ém Pnﬁtata‘lfvagrredl Smcbck isg/ t abl et
Fng/tablet 1. Active corrpound 100 500 2. Lactose USP 122 113 r"ﬁ
Starch, AyeHatgdzte2 nisingnembrane Q'b%oﬁ?:%{f@ﬁ hinal,a5$3YeePneeniatian '~°OE'J St ar ch,
Food Graqgo %Pélgl ?§m nesium Stearate 3 7 Total 300 700 Method of

I\/anufacture 1 and 2 in a suitable m xer for 10-15 m nutes.

G anul ate tag,: TTandtetarrmmé hbmstpenirfitskbincﬂng Nadd 100 eaMIEGS 46223 (RBI, tNatmkgh a
coar se screen

gr anul es.M&}r M‘@?rkmeste% @oP"SPQFﬁS’I%t q‘bfn?‘Ml i compoun  diutionbulrar, 42

A+: To determine non-specific binding, add 100 uM NECA (RBI, Natick, MA).

10  Working stock is prepared at 400 uM in compound dilution buffer.
Compound Dilution:

Prepare 1 mM stock solutions of compounds in 100% DMSO. Dilute in compound
dilution buffer. Test at 10 concentrations ranging from 3 yM to 30 pM. Prepare
working solutions at 4X final concentration in compound dilution buffer.

15 Assay procedure:
Perform assays in deep well 96 well plates. Total assay volume is 200 pl.
Add 50 pl compound dilution buffer (total ligand binding) or 50 ul CGS 15923 working
solution (A2a non-specific binding) or 50 yl NECA working solution (A1 non-specific
binding) or 50 ul of drug working solution. Add 50 pl ligand stock ([3H]-SCH 58261 for
20 A, [3H]- DPCPX for A;). Add 100 ul of diluted membranes containing the
appropriate receptor. Mix. Incubate at room temperature for 90 minutes. Harvest
using a Brandel cell harvester onto Packard GF/B filter plates. Add 45 pl Microscint
20 (Packard), and count using the Packard TopCount Microscintillation Counter.
Determine ICsq values by fitting the displacement curves using an iterative curve fitting

25 program (Excel). Determine Ki values using the Cheng-Prusoff equation.

Haloperidol-induced catalepsy in the rat

Male Sprague-Dawley rats (Charles River, Calco, Italy) weighing 175-200 g are
used. The cataleptic state is induced by the subcutaneous administration of the
30  dopamine receptor antagonist haloperidol (1 mg/kg, sc), 90 min before testing the
animals on the vertical grid test. For this test, the rats are placed on the wire mesh

cover of a 25x43 plexiglass cage placed at an angle of about 70 degrees with the



necessary and mx with ltemNo. 4 and m x for 10-15 mnutes. Add Item No. 5
and mx for 1-3 mnutes. Conpress the mxture to appropriate size and

wei gh on WO soisiabl e tabl et nmachi ne. WO 03/ 048164 PCT/ USO2(3a1K824/381388
Capsul es No. Ingredient ng/capsule ng/capsule 1. Active conpound 100 500
2. Lactose USP 106 123 3. Corn Starch, Food G ade 40 70 4. Magnesium
Stearate NF 7 7 Total 253 700 Method of86vanufacture 5 Mx Item Nos. 1, 2
and 3 in a suitable blender for 10-15 minutes. Add Item No. 4 and mx for
1-3 minutes. Fill the mxture into suitable two-piece hard gelatin

capsul es gahch tabiel aphe rNs pRcedadn the %ﬂv:w&n%-u ¥ legs tabelubledsi extevgndi on
has been described in conjunction with the specific enbodinents set forth

above, nHffyogpesiureli TEe, useef suchan earatural pesturats easentiséfasdhe specificity be
appar ent 'y f | har Ll t | ,
nodi fi Catéfgﬂgqggﬁfo\?g??ag?é%ﬁsﬂﬁﬁ |ens[p(aaﬁcﬁé%%trg£¢%mé1{\/\ﬁ)ftstﬁlg%at%#eﬁﬁstg?ﬁ% Y'Flsgmd
scope of d¢dmplpteerandval vf enkel pw (IMeDB/BdiBchf4s PEBsUBRPMARI3ly fo8920\8kccl ai m
1 A conpound having the structural formula I N - 2 Nti N N~R R2 cJ\l 53
5 The selective A s adenosine antagonists under evaluation are administere
orally at doses ranging between 0.03 and 3 mg/kg, 1 and 4 h before scoring the
animals.
In separate experiments, the anticataleptic effects of the reference compound,
L-DOPA (25, 50 and 100 mg/kg, ip), were determined.
10
6-OHDA Lesion of the Middle Forebrain Bundle in Rats

Adult male Sprague-Dowley rats (Charles River, Calco, Como, Italy), weighing

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 temperature and 12 hour

15. 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
is performed according to the method described by Ungerstedt et al. (Brain Research,
1971, 6-OHDA and Cathecolamine Neurons, North Holland, Amsterdam, 101-127),

20  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
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

25 (ML), 7.8 ventral from dura (DV) are taken, according to the atlas of Pellegrino et al
(Pellegrino L.J., Pellegrino A.S. and C{ushman A.J.,_A Stereotaxic Atlas of the Rat

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 Hamilton syringe, is lowered into the left
MFB. Then 8 ug 6-OHDA-HCI is dissolved in 4 pul of saline with 0.05% ascorbic acid
30  as antioxidant, and infused at the constant flow rate of 1 ul /1 min using an infusion
pump. The needle is withdrawn after additional 5 min and the surgical wound is

closed and the animals left to recover for 2 weeks.



or a pharmaceutically acceptable salt or solvate thereof; wherein: Ris

sel ected fromthe group consisting of R4-heteroaryl, R5-phenyl, (C4- O O,
C6) cycl oavbaapigie+ C(=CH2) CH3, -C=C-CH3, -CH=C(CH3)2, OH anou/useBsis¥ CH3; 10
R2 is selected fromthe group consisting of -WX, -NRO9(CH2) mW X, and -
NRLI9CH(CH3)-W X, or R2 is selected fromthe group consisting of alkyl,

al kenyl and -NR18R19, wherein said al kgl,- al kenyl or -NR18R19 is
optionally substituted by -WX;, 15 R3 is selected fromthe group consisting
of H, halo, alkyl, trifluoromethyl, alkoxy, alkoxyalkyl, hydroxyal kyl,

al kyl am no, T‘SY’& @@bgeéhbvihe I@b@nkﬁﬁbﬁ‘ﬁis@e adhhinlsteani B EPA (601rﬁﬁﬂ<bky| ,

aryl, heteroa IS to 3 substituents, which can be the sane

or di fferlphpluseﬂedlsarazlde (ﬂﬁap@kganp) gncseelectesor thenbasie ofthaupuebagPtidling of

hydr ogen, 1- Kk ,
(C1- CB) aﬁé{'ﬂ?ﬁlﬂ?@a' ?L&Tg e@)aaﬂi@? Hh‘l%te' %Fggf@lpe%%’( E‘Wﬁ%’gr{?\(a%t%fgd
- C( O) NRERBrinfitry test)yl Ay Fat 1P shbiviigpdtdeastiiothcampleetirhe /Aaienatrinduliéeirent

and are | ndependent |y selected fromthe group con3| sting of hydrogen,

hal ogen, thestwh)al kyl, hydroxy, (Cl-C6)al koxy, -CN, -NH2,

(S oro) 21! et St AL B T Ry o0

and R whidpaneine ré@eﬁtbewmremsltmity)f é’hemewabermpmonarmgelrﬁdksrmby R6 7

el ected f th t f. h 1
5" subst | (AHISIETR AL ah 6% [NESAREINg DB At ah oot SR AEn |y
sel ected 1950 t 5
P oy RGRE(ER 198042 HERRRITS thé‘%é’étdﬁ%’&@gﬁ?thréb;{cﬁllgaaﬁ% OPLIBPAl [@ihpk

acet yb, -ipiRlus benseraZ|de (4 mpk, ip) and the evaluation of turning behawor

EXAMPLE 43
The following are examples of pharmaceutical dosage forms which contain a

compound of the invention.

15 Pharmaceutical Dosage Form Examples
Tablets
. No. " Ingredients ‘mg/tablet | mg/tablet

1. Active compound 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 Grade 45 40

5. Magnesium Stearate 3 7

Total 300 700

Method of Manufacture

Mix Item Nos. 1 and 2 in a suitable mixer for 10—15 minutes. Granulate the
mixture with Item No. 3. Mill the damp granules through a coarse screen (e.g., 1/4",
20  0.63 cm)if necessary. Dry the damp granules. Screen the dried granules if
necessary and mix with item No. 4 and mix for 10-15 minutes. Add Item No. 5 and
mix for 1-3 minutes. Compress the mixture to appropriate size and weigh on a

suitable tablet machine.
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capsules on a suitable encapsulating machine.

While the present invention has been described in conjunction with the specific

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.



(C1- C6) al koxy, hal ogen, and -CF3; R13 is selected fromthe group consisting
of H, (Cl-C6)alkyl, phenyl, benzyl, (C2- 5 C6)al kenyl,

( Cl1- C6) alwoxgp&le46) al kyl , di-((CLl-C6)al kyl)am no( Cl- C6) alPkyIuso2/38134
pyrrolidinyl (Cl- C6)al kyl and piperidi no(Cl-C6)al kyl; R14 is selected from
the group consisting of H, hal ogen, (Cl-C6)alkyl or (Cl- C6)al koxy; R15 is
sel ected fromthe group consisting of H8%nd (Cl-C6)alkyl; 10 R16 is
selected fromthe group consisting of H (Cl-C6)al kyl-C(O- and (Cl-

C6) al kyl - SQ2-; R17 is selected fromthe group consisting of (Cl-C6)alkyl,

( Cl1- C6) hyaieaosyipd-kyl ,  (C3-C6) cycl oal kyl, (Cl1-C6)al koxy(Cl-C6) al koxy,

(Cl1- ©6) al koxy, (Ci- 06) al koxy(CG - C6) al kyI allyl, propargyl,

R8- het eroaryl -, R8- aryI and R8-aryl (Cil- CG)aI kyl-; 15 R18 is selected from
t he group, consj stin a bo CH(CH3)-, -C(CH3)n-,
-(CH2) n-, ™ and A %" éqégur?l fﬁ)ﬂ‘ﬂ&c@r}?the gr oup con5| sting of H
(C1-Co) aI kyl , (Cll Co6) aI kyI (Cl C6) cycl oal kyl ,

(C1- C6) cycl oal kyl (C1-C6) al kyl and (Cl-IS:G) al koxy(Cl- C6)al kyl; Q and Q can
be the sane or different and are each Haependently selected '~ vt. ten,
-N-~ 4 -C and -CHCN OCH, COCH3 fr m t he group consisting of mand
n are each independently 1-3; p and“q |ndependently 0-2; s is
0-4; 25 Wis aryl or heteroaryl h VI E t eroat ons, which can be the
sane or different, and are |nde|d%nden | ect ed fromthe group
consisting of N, 0 and S, and wherei Sald ary or heteroaryl is
optloﬁally substituted with 1-3 substltuents |ch can be the sane or

gICfT ; lng 82;%rgéitgﬂaﬁtﬁ@ceu’mdalgead@ﬁtwes&llmt@nha‘te terebf veiareim: WO 03/ 048164
R is selected from the group consisting of R*-heteroaryl, R*>-phenyl, (Cs4-

S

Cs)cycloalkenyl, —C(=CH3)CH3, -C=C-CHj, v , —CH=C(CHj;),,

—_—

. OH, and -CH=CH-CHj;

10 o *

R? is selected from the group consisting of -W-X, -NR"*(CHz)m-W-X, and -

NR'CH(CH,)-W-X, or

R? is selected from the group consisting of alkyl, alkenyl and -NR'®R'®, wherein

said alkyl, alkenyl or -NR'®R'® is optionally substituted by -W-X;

15 R3 is selected from the group consisting of H, halo, alkyl, trifluoromethyl,
alkoxy, alkoxyalkyl, hydroxyalkyl, alkylamino, alkylaminoalkyl, dialkylamino,
dialkylaminoalkyl, aminoalkyl, aryl, heteroaryl, and CN;

R*is 1 to 3 substituents, which can be the same or different, and are
independently selected from the group consisting of hydrogen, (C4-Ce)-alkyl, -CF3,

20 halogen, -NO,, -NR'R"®, (C;-Cg)alkoxy, (C1-Cs)alkylthio, (C1-Ce)alkylsulfinyl, (C1-
Ce)alkylsulfonyl, -COOR'” and ~C(O)NR®R’;

R®is 1 to 5 substituents, which can be the same or different, and are
independently selected from the group consisting of hydrogen, halogen, (C4-Ce)alkyl,
hydroxy, (C4-Cg)alkoxy, -CN, -NH,, (C4-Cg)alkylamino, di-((C1-Cs)alkyl)amino, -CF3, -

25 OCF3;, -S(0)0-2(C1-Cg)alkyl and —CH,-SO,-phenyl;



consi sting of alkyl, aryl, alkylcycloal kyl, halo, hydroxy, hydroxyal kyl,

al koxy, al kyl al koxy, al koxyal koxy, -NR6R7, (C2-C6)al kene, and -CN, or X is
sel ect ed Wopmnmsgies gr oup consi sting of H NH2, -N(R6)(CH2) 8carysh2/38134

N(R6) (CH2) S-heteroaryl, -N(R6)(CH2)m+i -OH, and -N(CH3)2, or 5 X is
-R18-Y-Z; Y is selected fromthe group consisting of -N(R6)CH2CH2N( R7) -
-N(R6) (CH2) naryl, -OCH2CH2N(R6)-, -0-,-98-, -CH2S-, -(CH2)2 3-N(RS6)-,

R8-di val ent heteroaryl, )p) CH2)m N~g N ~ ~-Qand ?CHRW and 10 Z is
selected fromthe group consisting of H, alkyl, alkoxyalkyl, R8-aryl -

R8-aryl (G - C@%Aﬁ’h’,wﬁﬁh%h%@ﬁfevéame%dhf&éﬁﬂ @ klivh indesnaeatiyy! |
al kyl ami no, NH2, -N-(R 6)(CH2)s-aryl, -N(R6)(CH2 S—heteroaryl

_N( R6) C( Gplartaq frarrkmecgrouprc@mers@agk)ilhydrqg)e@l e

| ohet | |k | b f d
P eronryl o RGeS NG B e S%ﬁgt"?ﬁ%%bb@mﬂ( o) ?ugsez
can al so e éﬂdenR?s§@Z:ted ﬁ?on'N(rB JroGhizbhsielifd of hirogeathalogBh; @& CERQRHk(,O) -

benzof used heteroaryl CH2) nC( benzof used het er oar

I n- or
R'- N(R") +tedgyxy; C1és @ O)Wheﬁ"bai"%'”z dCaCsiplipdamaingy 1GF s, p@@l)’fyi ARtHo NP2,
pyridyla f
DY LY, Ml 6 S PRI iRy AR B BB B
R8~ /  N~NCs )R EC-CREKoxy={C1-Cg)-alkoxy, carboxy(C+-Ce)-alkoxy, (C1-Ce)-
alkoxycarbonyl(C4-Cg)alkoxy, (C3-Cs)cycloalkyl(C4-Ce)alkoxy, di-((C-
Cs)alkyl)amino(C1-Cs)alkoxy, morpholinyl, (C4-Cs)alkyl-SO,-, (C1-Ce)alkyl-SO2-(C1-
10  Cg)alkoxy, tetrahydropyranyloxy, (C4-Cg)alkylcarbonyl(C1-Ce)-alkoxy, (C1-Ce)-
alkoxycarbonyl, (C1-Cs)alkylcarbonyloxy(C1-Ce)-alkoxy,_ -SO,NH,, phenoxy,

(C1-Ce alkyl)

g—c—NOR13 TCHs @»

-O-CH,-P(O)(ORY),,- and —P(O)(OR6)2 or
adjacent R® substituents together are ~0-CH,-0-, -O-CH,CH,-0O-, ~O-CF,-O- or

15 -O-CF,CF,-O- and form a ring with the carbon atoms to which they are attached;

r%

R? is selected from the group consisting of (C1-Ce)alkyl, R®-aryl-, R®-aryl(C:-
Ce)alkyl-, thienyl, pyridyl, (C3-Cg)-cycloalkyl, (C1-Cg)alkyl-OC(O)-NH-(C4-Cg)alkyl-, di-
((C1-Ce)alkyl)aminomethyl, cycloheteroalkyl(C1-Cs)alkyl, aryloxy(C1-Ce)alkyl,
alkoxy(C+-Ce)alkyl and

(e

N
o (C1-Colalkyl-0"S0
R' is 1-2 substituents, which can be the same or different, and are
independently selected from the group consisting of hydrogen, (C4-Ce)alkyl, R®-aryl
and R*-heteroaryl, or two R'® substituents on the same carbon can form =0;
R is hydrogen or (C1-Cg)alkyl; -C(O)alkyl, or R and R'" taken together are —
25 (CHa),-A-(CHy)q, wherein p and q are each independently 2 or 3 and A is selected
from the group consisting of a bond, —CH,-, -S- and —O-, and form a ring with the
nitrogen to which they are attached;



\ | ~ N~ N \ , RIBON~ NN HNWNHO R5-L-,:~11 -C-CN- R\ -'~
k" OL- N~ 0/ RSRS Ror an Noxide thereof, R~ N Rl OH4C
C]\l- Cr 5 woN3amd6CN~N- | D O 2. The compound accordi ng t@cahsowssi3nher ei n
Ris 3. The conpound according to claim1l wherein R3is H 10 O 4. The
conpound according to claim1 wherein Ris \01 and R3 is H 5. The
conpound according to claim1l sel ected-frlom the group consisting of any
one of compounds 1-66, 77-86, and 88-177 from Exanples 1-41. 15 6. The

conmpound according to claim5 selected fromthe group consisting of: WO

03/048164 PCT/RS024 38 Hktitadits NRichNdh BE e dime or different, and are
independently selected from the group consisting of hydrogen, (C4-Ceg)alkyl, hydroxy,

N
k,

(C4-Ce)alkoxy, halogen, and -CFj;
R is selected from the group consisting of H, (C1-Cs)alkyl, phenyl, benzyl, (C.-
5 Cg)alkenyl, (C4-Cg)alkoxy(C1-Cs)alkyl, di-((C4-Cg)alkyl)amino(C4-Ce)alkyl,
pyrrolidinyl(C4-Cs)alkyl and piperidino(C4-Cg)alkyl;

R'* is selected from the group consisting of H, halogen, (C4-Cg)alkyl or (Cs-

Ce)alkoxy;

RS is selected from the group consisting of H and (C4-Cs)alkyl; |

10 R'® is selected from the group consisting of H, (C+-Ce)alkyl-C(O)- and (Cs- |
Ce)alkyl-SO»-;

R is selected from the group consisting of (C4-Cs)alkyl, (C4-Cs)hydroxyalkyl,
(C3-Ce)cycloalkyl, (C4-Cg)alkoxy(C+-Cs)alkoxy, (C1-Cs)alkoxy, (C1-Ce)alkoxy(Ci-
Ce)alkyl, allyl, propargyl, R®-heteroaryl-, R®-aryl- and R®-aryi(C4-Ce)alkyl-;

15 R'8is selected from the group consisting of a bond, -CH2-, -CH(OH)-,
-CH(CHa3)-, -C(CHa3)n-, -(CHz)n-, and -O(CH2)n-,

R'® is selected from the group consisting of H, (C4-Cg)alkyl, (C+-Ce)alkyl(C-
Cs)cycloalkyl, (C4-Cg)cycloalkyl(C4-Cg)alkyl and (C1-Cs)alkoxy(C4-Ce)alkyl;

Q and Q" can be the same or different and are each independently selected

~ry "V'\.l

3“1,:5. 5-?—5 5:!:—5 5‘&‘5 and 3—¢—3

OH COCH;
20  from the group consisting of

m and n are each independently 1-3;
p and q are each independently 0-2;
s is 0-4;
25 W is aryl or heteroaryl having 1-3 heteroatoms, which can be the same or
different, and are independently selected from the group consisting of N, O and S,
and wherein said aryl or heteroaryl is optionally substituted with 1-3 substituents,

which can be the same or different, and are independently selected from the group
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consisting of alkyl, aryl, alkylcycloalkyl, halo, hydroxy, hydroxyalkyl, alkoxy,
alkylalkoxy, alkoxyalkoxy, -NR®R’, (C,-Ce)alkene, and —-CN, or

X is selected from the group consisting of H, NHz, -N(R®)(CH,)s-aryl, -
N(R®)(CH_z)s-heteroaryl, -N(R®)(CH2)m+1-OH, and -N(CHs)z, or

X is -R"8-y-Z;

Y is selected from the group consisting of ~N(R®)CH,CH2N(R)-,
—N(R®)(CHz)aryl, -OCH2CH;N(R®)-, -O-, -S-, -CH2S-, -(CH2)2.3-N(R%)-, R®-divalent
heteroaryl,

) ) /(CHZ)m\
: p_-% InN—3 g—Q Q1——-§

\ ’
<CH%

, and R™. and

Z is selected from the group consisting of H, alkyl, alkoxyalkyl, R®-aryl-, R®-aryl(Cs-
Ce)alkyl-, R®-heteroaryl-, R%-bicyclicalkyl-, aminoalkyl, alkylamino, NHz,
-N-(R®)(CH.)s-aryl, -N(R®)(CH,)s-heteroaryl, -N(Rs)C(O)OR", alkyicycloheteroalkyl,
cycloheteroalkyl, cycloheteroalkylalkyl, alkoxycycloheteroalkyl, heteroaryl; R®-
benzofused heteroaryl-, diphenylmethyl and R®-C(O)-; or

whenY is
(CHo)m
i—a Q"%
\ ’
(CHz);\Rw

H/

Z can also be -OH, R%-SO,-, R7-N(R'")(CH,)s-C(O)-, R'-OC(0)-, R"-O(CH2),C(0O)-,
benzofused heteroaryl(CH,),C(O)-, benzofused heteroaryl(CHz),- or R'-N(R"")-C(S)-;

or

[aVa V]

when Q is 5-CH-¢ , Z can also be R'"R"'N-, phenylamino or pyridylamino; or

Z and Y taken together are selected from the group consisting of

VNN NITT, NN---~~0 NNNN OVe ONO

N

V'N--) N~kNNO ~N1 \\ ~N Xpyp NO mwv-O 2.NOEtO-N-') N
ENvON3Msibk\ \ ~N  ANN Hp NH2 91 i1k O N-N-- OPRTIUSOEBSIBH 2 , N
EtO NNNH2 ONN-NNO ()-~-N'~~N\V\ -N\ Et NH2 OCH3 |

-92 -



ONIVYNVO I NH2 ONH2Z NNNO N ONN-NNONN NN W 03/048164
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, - O H NH2WONBMMA6NI--N- N O--~~i N NNNOI HOI \ \N I / pcarubo2/58134 A
pharmaceutical conposition conprising one or nore conpounds of claiml and
one or nore pharmaceutically acceptable carriers. 8. A pharnmaceuti cal
conposi tion according to claim7 furthe®3conprising one or io nore other
agents useful in treating Parkinson's disease. 9. A pharnaceuti cal
conposition according to claim8 wherein said one or nore

SO D-OrrA O 63@ Ol
s a8l QC (O o

5 RA_
1 (=/R RA, X
/’_\}/\J— gor an N-oxide thereof, \_\ O——§ \ ¢

(-
[g@"g 02@“‘2, | \ and@{N—

O
2. The compound according to claim 1 wherein R is .

3. The compound according to claim 1 wherein R3is H.

10

-
4. The compound according to claim 1 wherein R is \ and R3is H.

5. The compound according to claim 1 selected from the group consisting of
any one of compounds 1-66, 77-86, and 88-177 from Examples 1-41.
15

6. The compound according to claim 5 selected from the group consisting of:



ot her agents useful in treating Parkinson's disease is selected fromthe
group consisting of L-DOPA, dopam nergic agonists, MAO B inhibitors, DOPA
15 decar bwwyBassaed nhi bi tors and COMT i nhibitors. W 03/ 04@T6A7S02/38134

PCT/ US02/ 38134 -96 10. A nethod of treating a central nervous system

di sease or stroke, conprising admnistering one or nore conpounds of C aim
1to a patient in need of such treatngpt. 5 11. The nmethod according to
claim 10, wherein said central nervous system disease is a cognitive

di sease or a neurodegenerative disease. 12. The nethod according to claim
10 wherein said central nervous system duagase i s Parkinson's disease,
senil e denentia or psychoses of organic orjd¢in. 10 13. The nethod
according to claim 12 wherein said centrg¥ ou stem disease is
Par ki nson' s di sease. 14. The net hod 0 i m13 further
conprising adm nistering one or is g ot'erNagents useful in treating
Par ki nson' s di sease, which can be the_sanme or different, and are

i ndependently sel ected fromthe group consisting of L-DOPA, dopam nergic
agoni sts, MAO B inhibitors, DOPA decarboxyl ase inhibitors and COMI
inhibitors. 20 15. A kit conprising in separate containers in a single

package pharmaceuti cigii, conpositions f e in comnbi nati oMo treat
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7. A pharmaceutical composition comprising one or more compounds of claim 1

and one or more pharmaceutically acceptable carriers.

8. A pharmaceutical composition according to claim 7 further comprising one or

10  more other agents useful in treating Parkinson’s disease.

9. A pharmaceutical composition according to claim 8 wherein said one or more
other agents useful in treating Parkinson’s disease is selected from the group
consisting of L-DOPA, dopaminergic agonists, MAO-B inhibitors, DOPA

15 decarboxylase inhibitors and COMT inhibitors.
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10. A method of treating a central nervous system disease or stroke, comprising
administering one or more compounds of Claim 1 to a patient in need of such

treatment.

11.  The method according to claim 10, wherein said central nervous system

disease is a cognitive disease or a neurodegenerative disease.

12.  The method according to claim 10 wherein said central nervous system

disease is Parkinson's disease, senile dementia or psychoses of organic origin.

13.  The method according to claim 12 wherein said central nervous system

disease is Parkinson’s disease.

14.  The method according to claim 13 further comprising administering one or
more other agents useful in treating Parkinson’s disease, which can be the same or
different, and are independently selected from the group consisting of L-DOPA,
dopaminergic agonists, MAO-B inhibitors, DOPA decarboxylase inhibitors and COMT

inhibitors.

15. A kit comprising in separate containers in a single package pharmaceutical
compositions for use in combination to treat Parkinson’s disease wherein one
container comprises a pharmaceutical composition comprising one or more
compounds of formula | in one or more pharmaceutically acceptable carriers, and
wherein, in separate containers, one or more pharmaceutical compositions each
comprise one or more agents useful in the treatment of Parkinson’s disease in one or

more pharmaceutically acceptable carriers.



