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BACKGROUND The present invention relates to substituted DZNUVZM&
5-am no-p &4 3-e]-1,2,4 15 triazolo[1,5-c] pyri midi Tﬁ&ﬁn ne A,
receptor gﬁ?é@%ﬁﬁ the use of said conpounds in the tr&gi fﬁék centra
' nervous systen1d|seases, in particular Parkinson's disease, and to

phar maceuti cal conpositions conprising said conpounds. The invention also
relates to a process for preparing 5-am no-2-

(substituted)pyrazolo[4, 3-e]-1,2,4-triazolo-[1,5-c]pyrimdines,

i nternedi ates useful in 20 preparing the clainmed conpounds. Adenosine is
known to be an endogenous nodul at or of a nunber of physiological functions.
At the cardiovascul ar system|level, adenosine is.a strong vasodilator and a
cardi ac depressor. On the central nervous system adenosine induces

sedatzi ve, anxiolytic and antiepileptic effects. On the respiratory system
25 adenosi ne i nduces bronchoconstriction. At the kidney level, it exerts a
bi phasic action, inducing vasoconstriction at |ow concentrations and
vasodi | ati on at high doses. Adenosine acts as a lipolysis inhibitor on fat
cells and as an anti aggregant on platelets. Adenosine action is nediated by
the interaction with different nenbrane 30 specific receptors which bel ong
to the famly of receptors coupled with G proteins- Biochom cel and
pharqgacol ogi cal studies, together with advances in nol ecul ar biology, have
al | oned the |dent|f|cat|on of at Ieast four subt¥pes of adenosi ne

receptors: A" A ,, A JhIENDSINE AR - i nhi biting the
activity of the enzyne adenyl ate cyclase, and Ala and A., are lowaffinity,

sti rrul at%&gﬁbﬁ ty of 35 the sane enzyne. Anal ogs of adenosine able to

i nt éract ts with the Al  Ate, A and A3 receptors have al so been

identified. Sfheqresentanvemion sllgtes o6 shb@t:tﬁted S%s‘rﬁmbqﬁ r&f@loqﬁ 3-e] -1 2f4- t |
ects. In

phar. ecause o hei r.
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52 \Y m 5 eSS e tor s ar e present
in high géﬁ@‘?%%n gbgd’."l:i tg%@%ﬁﬂ&é%&% 8 St A the control
of rmverr@@mpouﬁﬂ%.eThﬂl|avemtttn'galaoselates:m*a pm&sseforrptenanngr&ammﬁ- due to

neur odeg e e ﬂ{m&dﬁjggﬁf‘oﬁé{ﬁ Esy 2 ?nff&lgi[’i‘%séjgﬁru‘?\'ioﬁﬁé@Einta?.%%dg‘?e&'ﬁ@i’&ﬁ I as

in Al zhel ner oses
xan®fi neprapasingdh @@ﬂ@ﬂlﬂﬁ’c@orﬁm@n(ﬂmen found to be A, receptor selective
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ce‘])éarTrElEel IN@E ’B‘é‘iﬂﬂc Pﬂé@ﬁf'?%‘l‘?ﬁ"@l effesds. OrcbRyEERRRIORLSYIGM: he

str@st ur aderhmmmlIlmjLicesl‘iliﬂanchoconstnctlon. At the kidney level, it exerts a biphasic
! action, inducing vasoconstriction at low concentrations and vasodilation at high
doses. Adenosine acts as a lipolysig inhibitor on fat cells and as an antiaggregant on
platelets.
Adenosine action is mediated by the interaction with different membrans
30  specific recoptors which belong to the family of raceptars soupled with G protains.
Biochemical and pharmacological studies, together with advances in molecular
biclogy. have allowed the identification of at least four subtypes of adenosine
receptors: A A A and A, A and A, are high-affinity, inhibiting the sctivity of the
enzyme adenylate cyclase, and A, and A,, are low-affinity, stimulating the activity of
35  the same enzyme. Analogs of adenosine able 1o interact as antagonists with the A,
A,., A, and A, receptors have also been identified.
Selective antagonists for the A,, receptor are of phamacological interest
because of their reduced level of side affects. In the central nervous system, A,
antagonists can have antidepressant properties and stimuiate cognitive functions.



NN Z-Y-X-N 15 N= or a pharmaceutically acceptable salt thereof re[fjp R
Is R - furanyl R -thienyl, R-pyridyl, R -pyridyl N-oxide, R - oxa&%lNﬁv il
Rf 0- phenyl ‘P yrrolyl or C4 Cs cycloal kenyl; X is C2-C6 al kyl ene or
-C(0) CH2 ;WQGW 368 - N( R2) CH2CH2N( R3)-, - OCHZCH2N(R2)-, -O- PC%”S‘"!‘@ES-,
-(CH2)2-NH-, or !(CH2)m-QN (CH2r 'R4 and-Z is R5-pheny|

R5- phenyl (C, -Co6) al kyl, R5- heteroaryl dllqghenyl met hyl , R6-C(O)-, WO 01/ 92264
3 RL Vor an -oxi et ereof, - %W Ro . U/ N[4 2N 14

PCT/ USOL/ 16954 R is 1 to 3 substltuents i ndependent |y sel ected from

hydr ogenMateodsr, daty has showa) thad liggreceptaxare gmm%gmdmﬂwmmpaw C6

niependSRETF SS 4 BRleRtant e o B O MnocdaCartadoffeyg

al kyl ; ncandmpreveemioideimepaiementydize 8y neodegenerative diseasgs suchasc . - G| |

thé Hr cc):'ljlp c%%%gé%éqﬁﬁngr%%?\éﬁ GAW%%Q?@%BEB gél%ﬁgﬁgédt%ﬁeﬁenzgognn

t he Sanmeotganioorigbn form=0; R5 is 1 to 5 substituents independently

| ected f
Pydr oxy, CL. Cou A tinggpled j?%PBEB?%ﬁEQ??%%"“@hHS*%Esq“ TR oy 1l
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tei rahydp %réy ywég I kyI car bonyl (C, - C6) - al koxy, (C CB) -

al koxyca g@%}‘l, d ﬁ bonyl oxy(C, - C5) - al koxy, -SQZNH2, phenoxy, (C
9-C& alkyl) 1 O C—NCRZ tCH3 20 0- ; or adjacent RS substituents together

are - O CHUNMMARY? OEHHEINVENTIONCF2- O or -0 CFCF2-O and forma ring with

t he carbon at fo I[ch fhey are atta
The prese\r’\a@mvenhoﬁelates to compounds having the structural formuia |

NH,
X

R

N
Z=Y=X=N

15 N
or a pharmaceutically acceptable salt thereof, wherein !
R is R'-furanyl, R™-thienyl, R™-pyridyl, R'-pyridyl N-oxide, R' -oxazolyl
R -phenyl, R'-pyrrolyl or C,-C, cycloalkenyl;
X is C,-C, alkylene or —C(O)CH,-;
20 Y is —-N(R*)CH,CH,N(R’)-, -OCH,CH,N(R?)-, -O-, -S-, -CH,S-, -(CH,),-NH-, or
d(CHz)m\
— N—
(CHA g
and
Z is R®*-phenyl, R*-phenyi(C,-C/)alkyl, R*-heteroaryl, diphenylmethyl, R*-C(O)-,
' 7\




. R6 is (C -C6)al kyl, R5-phenyl, R5-phenyl (C, -C6)alkyl, thienyl, pyridyl,
(C~-C6 - cycloalkyl, (C -C6}alkyl-0OC(Q-NH(C, -0C6)al kyl -, 7 KOV 2001
di-((C,-%K%gz)zgﬂinonethyl, or 25 (G-C6)al kyl-OHO R is C,-CG,%’%ngyl,‘"
R5- phenyl 'or = R5-phenyl (C,-C6)al kyl; 0 2 NOV 2004 WO 01/ 92284 TR&PIYE81/ 16954
-4 RB is hydrogen or Cl1-C6 alkyl; or R7 and RB together are -(CH,),
-A-(CH,),, wherein p and g are independgntly 2 or 3 and A is a bond,
---CH2-1 -S- or -0-, and forma ring with the nitrogen to which they are
attached; R9 is 1-2 groups independently, selected from hydrogen, Cl-CB

al kyl , h){__&g n~05~C1- C6 @1\ y, hal ogeg,7} CF6 and
(C, - C9) al"koxy MTkoxy ('; (s 1t su ituents independently
t

0
sel ected fromth€ group con of  hydrog N'ﬁa! ogen, Cl-C6 al kyl,

‘hydroxy, C,-CB alkgiy, -CN, -NH2, C, -C6alkyl am no, l5111'0-( C, - C6) al kyl ) am no,
- CF, -OCF:;‘B;D_Q ﬂa .2(C,-CB)al kyl ; R'R®s. C6 al ky§~ \phenyl , benzyl,
C2- 06 al kenyl>"C7 C6 oalakdNydx@ie Brabikyl , Q)40 N~ or

((C, - 06)al kyThami no(C, - C6) al kyl, pyrrolidinyl (T, -C8)al kyl ;

i i di C : Lkyl . R.2 is H Cl- | kyl; d R, i
(pICpezlﬁ) QPE§| - E(Cg ?t%?é ?"es-t%%jl'if k@ﬁéfﬁ_ﬂdﬁ% g@@ﬁ%ﬁgmgwhégno@r%aﬂwa | are
t hose wheBkj halkogen, RNO IR TR S.FCeramow,,c,@gaRynnwc U?JG’Jal!l@jlsﬂﬁﬁMPQﬁﬂyl :

nor e prebe_r .any). R is preferably hydrogen or hal ogen.” Anot her
gr oug of brcélt%lelwggfiﬁﬁpiounds is that wherein Xis ailrylene, CH2)m -Q N
r

preférably et Ryadd?’ afeiipdppendenthy sel¢@er fraRd thugraimcansisting\of lydregih
with O Hpgf@[@béwibei ng nitrogen. Preferably, mand n are each 2, and R4 is
H A preferr'ed (Je inition for Z is R5-phenyl, R5-heteroaryl, Rb-C(O- or
RB- SO? . R i smpangpareriagependently 2den, al kyl, al koxy, hydroxyal koxy or
al koxyal koxy. (8 is preferably R6-phenyl. Another aspect of the invention
is a pharmaceuti cal i:orrpos' tion corrprli sing a, therapeutically effective

af

amount of a conpoundy mul.a(I;J__i uCa_phar_r[%g_euti cally acceptable carrier.
25 Yet another aspect of the inventian i¥ a fethod of treating central

nervous system di seases diich a%NdéppE'ssi on, C%dhitive di seases and
neuygdegener aj ve4 o0k s 424G | Kin ' S, di S enile.. ntia or
psy?: oses of g:ganizgl &g“‘??g‘?ﬁ% ﬁﬁf@ﬁﬁ'gs e%%%@irghﬁ@%aﬁrﬁuﬁic&%ﬁnﬂgﬁ
conpoundhypdrogenmndCl-Galkyl, e iwa R isubstituettsosn the-sameazarbemcan formpai cul ar ,
the inventiongs i I i ' §: e
conpri si 9 adrﬁ“i %gﬁgﬁbnd&tli%égmdrﬁggg EP{H ﬁ%l}eg{% ﬁogga%%ﬁﬁr&ioﬁsﬁg@@%a such
treat manB. df@r@@nhbﬁ'c’S?Beg;h‘%}falmethl‘fr@éY\tGd;h alkoxy, oEd (G oe6) plkybaming
5- ani no- BER-OEIFsadatyl eNiD, Phiycray @l 4 Rdkdxyl (8- talka%p@d Iﬁoxée], Bypdarl di nes
of fermla 1 iCh.ane inke at x«gul‘iéte éa?ainog‘
conbgundgk?rkpy\%i'gﬁ)ﬁikome%r‘@geéé]ko’ﬂf&'g;ak%é '1'53)‘@BW§§UW§°5Y(Q1&&UI all
0 2 NOV aldy; (ONTHalRSGEANREHACITIMEIFH (€ 5C,)chblodiyi(Cl-Canngi n R is -as
defined ghgee.c fMkRamRS(C,-C alkoxy, morpholinyl, (C,-C,)alkyl-SO,-, (C,-C,)alkyl-SO-
j (C,-Cyalkoxy, tetrahydropyranyloxy, (C,-C,atkylcarbonyl(C,-C,)-alkoxy, (C,-C)-

alkoxycarbonyl, (C,-Calkylcarbonyloxy(C,-C,)-alkoxy, -SO,NH,, phenoxy,

(61-Cs allo) (‘)/\ o

—C=NOR? | ZAC"'G
20 O—; oradjacent R’ substituents together are ~O-CH,-O-, -O-

CH,CH,-0-, —-0-CF,-O- or -O-CF,CF,-0- and form a ring with the carbon atoms to

which they are attached;

R’ is (C,-Cyalkyl, R>phenyl, R*-pheny}(C,-C_alkyl, thienyl, pyridyl, (C,-C,)-
cycloakkyl, (C,-Calkyl-OC(0)-NH-(C,-C/)alkyl-, di-((C,-C,)alkyl)aminomsethyl, or

{ X

N

o5 . (01-Ce)alky|-0'§0 :

R’ is (C,-Cy)alkyl, R*-phenyl or R*-phenyl(C-C,)alkyl;




(1) treating 2-am no-4, 6-di hydroxypyrimdine NH2 N-~-N EHOAOHWVI 5

with POCI3 in dinethyl fornmam de (DVF) to obtain 02 NOV 2004
2-am no-4 d| chl oropynm di ne-5- car boxal dehyde NH2 - All c- T-C
CHO VI | (?} ¥a%4 ng carboxai dehyde VIl with a hydrazine o}}lﬁﬂlso“l”d?%l a

HZN-NH C(O) -R, wherein Ris as defined above, to obtain NH2 NI~N O k R
Cl- Y-HNCHO VIII (3) treating the int rrredlate of formula VII1 with
hydrazi ne hydrate to forma pyrazolo ri thus obtaining the internediate
of formula IX NH2 NIl NO HNN-N |X anq form ng_the desired
conpound of f B iamydrogepyordenGaabiyl; ver Reand &g@gethler arg ?@H Prérlértilds aspect

f th h ored. f
Formi o PRoFn ghd SyRIntEnchacily 2B SRRRERTE R Iind, TOH S S e aRd
1,2, 4- trfqzbwpgwmtne pijiogen ta.wmcbﬂhesbamaﬁaq:h Preferred enbodi ments of
th t t h
pr2p2£."ﬁessonp"%ﬁsnﬁ‘?%"dﬂp%'“?‘gﬁé‘*‘?é‘ﬁﬁeﬁid%@lfﬁd’ﬁ“ ‘%’?‘ﬁ'f?ﬁc'é‘“%' R e
Anot Ber gsf&icﬁlkﬂiw hatogen, caFi 8RI(G, & Jalleuw (G, kP¥pari ng 7- br onoal kyl -
am no- 2- (R‘SUFﬁ”lst1%e§'lsuBé‘l'itﬁéﬁ{sOihﬂeﬁeﬁ&enﬁlﬁséebfe'ﬂ?&h%é grolip @bﬁyé‘tlﬂg @'f“es
of fornmula whi ch arelnter di at es__us [ prep on. of
conpound 8Y$ogesy hﬁlloﬂeﬂj Crite alkyl obysroxy; ﬁpeﬁﬁﬁq @Ungﬁd &g @ﬁﬂwhﬁrﬁm Ca 11ia
02 Nov ZQQﬂc\AQWﬁﬁOP@PUSQUFl@QﬂAS(@ B(C .g—j&] |N N wherein Ris as
gel) rfﬁaagoveww%sesaw 28 e, €10 hBsnal of & I AGE L NE, i 111
10 {(C,-C,)alkyllamino(C,-C,)alkyl, pyrrolldmyl(C,-CE)alkyI or piperidino{C,-C,)alkyl;
R*is H or C,-C, alkyl; and
R" is (C,-C,alkyl-C(O)- or (C -C,)alky]-SO,-.

Preferred compounds of formula | are those wherein R is R'-furanyl, R'-thienyl,
15  R'-pyrrolyl or R'-phenyl, more preferably R'-furanyl. R’ is preferably hydrogen or

hatogen. Another group of preferred compounds is that wherein X is aikylene,
{CHo)m
!

A
—Q\ N— | |
preferably ethylene. Y is preferably  (“M2a "R* wherein Qis ~N— or ~CH—, with
Q preferably being nitrogen. Preferably, m and n are each 2, and R'isH. A
preferred definition for Z is Rphenyl, R*-heteroaryl, R-C(0)- or R-50,-. R’is
20  preferably H, halogen, alkyl, alkoxy, hydroxyalkoxy or alkoxyalkoxy. R®is preferably
R*-phenyl.

Another aspect of the invention is a pharmaceutical composition comprising a
therapeutically effective amount of a compound of formula | in a pharmaceutically
acceptable carrier.

25 Yet another aspect of the invention is a method of treating central nervous
system diseases such as depression, cognitive diseases and neurodegenerative
diseases such as Parkinson's disease, senile dementia or psychoses of organic
origin, and stroke, comprising administering a compound of formula | to a mammal in
need of such treatment. In particular, the invention is drawn to the method of treating

30 Parkinson’s disease comprising administering a compound of formula | to a mammal
in need of such treatment.

Another aspect of the invention is a process for preparing 5-amino-2-(R-
substituted)-pyrazolo[4,3-e]-1,2,4-triazolo-[1,5-¢c]pyrimidines of formula 11, which are
intermediates useful in the preparation of compounds of formula |. The process of

35  preparing compounds of formula Il




.CHOH HVIIl 5 with a hydroxyal kyl hydrazine of the fornmula HO (CH2) r - NHNH2,
wherein r is 2-6, to obtain N2 N ;~ _N O HO (CH2),-N ~NH NH AR Reny0Wqil.
(2) cycli zigo internediate of forrmula X by dehydrative nt to
obtain the triﬂ(’:gegﬁ‘i c intermediate of fornmula XI'L NH2 N-O0~- 5&?@5@”%@

" HO- (CH2)r-N 10 N==j xi (3) converting the hydroxy conpound of fornmula Xl to
the bromde of formula Ilia. Still anothe aspect of the invention is a

met hod of treating Parkinson's disease wth a conbination of a conpound of
formula | and one or nore agents known ho be 15 useful in the treatnent of

Par ki nson' s di sease, for exanple doparr{\l ©; a dopaninergic agonist; an

i nhi bitor of nobnoam ne oxi dase, type B); a DOPA decarboxyl ase
inhibitor (DCl); or a catechol-O nothyltfLansfRerase (COMI) inhibitor. Al so
clained is a pharmaceutical conmpogyyi c¥pri sing a conpound of fornula |
and one or nore agents known to be y ul in thg treatnment of Parkinson's in

a 20 pharv}r’%ceuti cally acceptable carrier. DETAILED DESCRI PTI ON As used
herein, tWETEEY Fhisprydelingel aknve, sompiriges or branched chains. Al kyl ene,

ri?ﬁil:l}hdéef ers to straight or
0 a

referring to g1fitvaltipto-alkkmnb- _}hsqr In/A
branched chai ﬁsp 25 ?Cly@cl oal ﬁyltgéng e é’rq,%f% I val ent cycl oal kyl group.

Cycl oal kenyl refers to a C4 Cg cycloal ring conprising one doubl e bond.
1k 0 2 NOV 2001 WO 01/92264 PCT/ USO1N . -7 Heteroaryl means a single

ring, bicyclic or benzofused het er%@r,&c@di\cfﬁroup of 5 to 10 atons
conprised of 2 to 9 carbon atons an1 to @Hhafler oat ons i ndependent |y

sel edi ed wmnﬁmgei_ngiimaunamwﬁﬁiuagow)wo dhraif2-aminb s Aashidroplrifitine d-ngs
do not Ir&(élﬁtgfa(?ié:“ ent oxygen and/or ‘sul fur atons. N-oxides of the ring 5
nitrogens are alsd I ncluded. Exanples of single-ring heteroaryl groups are
pyridyl, oxazolyl, isoxazolyl, oxadi afiyl , furanyl, pyrrolyl, thienyl,

i m dazolyl, pyrazolyl, tetrazolyl, tfgragolyl, isothiazolyl, thiadiazolyl,
pyrazinyl, pyrimdyl, pyridazinyl andll i azolyl. Exanples of bicyclic
heteroaryl groups are naphthyridyl @e. g, @, 5 or 1,7), inidazopyridyl,

pyrido[ 2, 3]imdazolyl, pyridopyrinm di nf@HGnd VYHazai ndol yl . Exanpl es of 10

ot nal Sifﬁéi‘;‘(ﬁ@%ﬂ?ﬁ‘ﬁ?‘%ﬁ?& B6dd it ity o bR ol 1

benzof ur ZhYrNHHabRawdiey@inm is addefiotd ahoweyta obtain posi ti onal isomers are
contenpl ated, e.g., 2-pyridyl, 3-pyMHyl and 4-pyridyl. R$-substituted
heteroaryl refers to such groups in supstitutable ring carbon atons
have a substituent as defined abovg. 15 Cerﬁai n conpounds of the invention
may exist in different stereais r R

10 CHoH H VI

(3) treating the intermediate of formula VIl with hydrazine hydrate to form a
py(azplo ring, thus obtaining the intermediate of formuia IX

NH2
) NZ ]N o}
HN:j‘)\ﬁ—ﬁ J*'
= IX; and
5 (4) forming the desired compound of formula Il by dehydrative rearrangement.

A preferred aspect of the process is the dehydrative rearrangement of the
intermediate of formula IX to obtain the 5-amino-2-(R-substituted)-pyrazolo[4,3-e]-
1,2,4-tnazolo[1,5-c]pyrimidine of formula Il. Preferred embodiments of the process
use 2-furoic hydrazide or 2-thienoylhydrazide in step 2, thus preparing compounds of

20  formula Il wherein R is 2-furyl or 2-thienyl.

Another aspect of the invention is a process for preparing 7-bromoalkyl-5-
amino-2-(R-substituted)-pyrazolo[4,3-e]-1,2,4-iriazolo-[1,5-clpyrimidines of formula
Ila, which are intermediates useful in the preparation of compoundg of formula 1. The
process of preparing compounds of formula llla



(e.g., enantioners, diastereoisoners and atropisoners). The inventi@pNovsz
contenplates all such stereoisoners both in pure formand in m xture,

i ncludi ng_racem c m xtures. Certain conpounds will be acidig.l e, e.g.
t hose co PUL20hi ch possess a carboxyl or phenolic hydrgﬁyﬂﬂgﬂgﬁgs These
conpounds may form 20 pharmaceutically acceptable salts. Exanples of such
salts may include sodi um potassium cangun1 al um num gold and silver
salts. Also contenplated are salts fornmed with pharmaceutically acceptable
am nes such as ammoni a, al kyl am nes, hydroxyal kyl am nes, N-nethyl gl ucam ne
and the like. Certain basic conpounds als orm phar maceutically acceptabl e
salts, e.g., 25 acid addition salts. Fo“ ena Ié, pyri do-nitrogen atonms may
formsalts with strong acid, while co u ali ng basi c substituents such
as am no groups also form sal tE-(@H})-MeaKer Nei Exanpl es of suitable

S.
acids for salt formation are hydrochl org® suffdﬂ?c, phosphoric, acetic,
citric, oxali.c,mason icyl i ic, fumaric, succinic, ascorbic,
mal ei c, WE'?FI%H&l'ﬁ gaﬁﬂeﬁhgﬁ%lbg%&&ﬂpﬂ%%ﬂ and carboxylic 30 acids well
known to thosél)stkedtireglaiohlarite effform@iacVBhl ts are prepared by contacting the
free base formwith a sufficient anditit of the desired acid to produce a
salt in the conventional manner. l'\ll'hje. ree hase forns nay be regenerated by
treating the salt wth a suitabl eydi[jute agueous base sol ution such as
di l ute aqueous NaCH, potassiumger e—,N§7'a§0ni a and sodi um bi car bonat e.
The free base forms differ 35 from t@ehH respecyjye salt forms somewhat in
certain physical properties, such as soluDility In polar solvents, gut t he
aci d5andwﬂé@h}i§dﬂw@a & hydieaing @éhédgmdllaefﬂg'@{)rtmﬁ&”zr‘@55@%@erz‘lﬁv 8 base
forms fopppdikpPoses of the invention. 0 2 NOV 2004 WO 01/92264 PCT/ US01/ 16954
-8 Al such acid and base salts are intgpded to be pharmaceutically
acceptable salts within the scope of tke inventipn and all acid and base
salts are considered equivalent to the ﬁ ee for of the correspondi ng
conpounds for purposes of the inven oogds of formula I can be

prepared by known methods frideh(@taeNi nd materials either known in the art
or prepared by nethods known in the WTT; see, for e¥anple, WO 95/01356 and

J. Med. Ch wnod (1996).11.64- P. | I
3 MO S B b B RSN ey SRR B oo BRI
Schene 1pbHiktheaticycliofintenbediateof fprmadaXb[ 4, 3-e] - 10

[1,2,4]-triazolo[1,5-c]pyrimdine of fornyHa |1 is used to prepare conpounds
of formula 1: Scheme 1. NH2 NJIIN N R gkRyjatjon 10 TsQ(CH2)2-60Ts or

R20(CH1,.RBr R21-(CH, ),.F-N (R2 = C, Br) R= OTs, C, Br Il Z-Y-X-" |

\alklation N2 Nk NN == 1o ops XN
r

10 N= X1

(3) converting the hydroxy compound of formula Xl to the bromide of formula

Ma.
Still another aspect of the invention is a method of treating Parkinson’s disease
with a combination of a compound of formula 1 and one or more agents known to be
15  useful in the treatment of Parkinson’s disease, for example dopamine; a
dopaminergic agonist; an inhibitor of monoamine oxidase, type B (MAO-B); a DOPA
- decarboxylase inhibitor (DCI); or a catechol-O-methyltransferase (COMT) inhibitor.
Also claimed is a pharmaceutical composition comprising a compound of formuia |
and one or more agents known to be useful in the treatment of Parkinson’s in a
20 pharmaceutically acceptable carrier.

DETAILED DESCRIPTION
As used herein, the term alky! includes straight or branched chains. Alkylene,
referring to a divalent alkyl group, similarly refers to straight or branched chains.
25  Cycloalkylene refers to a divalent cycloalkyl group. Cycloalkeny! refers to a C,-C,
cycioalkyl ring comprising one double bond.
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~al kyl -substituted internmediate of formula Ill. The conpound of formula |11
is then reacted with an amne of the formula Z-Y-H in an inert solvent such
as DMVF at an elevated tenperature to obtain a conpound of fornmula la, i.e.,
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with an QE?EO'Q’L&P’@@OEEI oxagiazalysturanyl pyrelyl, phipaylamidarolyh pycazalyi, | 21/ i s ;

NI- 1N N N’l&iazldpﬁridmnpwidd}?ﬁ]inﬁﬂbﬂ%d%%ﬁb@%ﬁirmfdi@l atl Zdzaindolf. NERampledbt H N

IN452) BaRzotuleHheteroanigronbs are ind_olilxéuinollyl isoqu7inolyl phthalazinyl
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. benzothienyl (i.e., thionaphtheny!), benzimidazolyl, benzofuranyl, benzoxazolyl and
benzofurazanyi. All positional isomers are contemplated, e.g., 2-pyridyl, 3-pyridyl and
4-pyridyl. R°-substituted heteroaryl refers to such groups wherein substitutable ring
carbon atoms have a substituent as defined above.

15 Certain compounds of the invention may exist in different stereocisomeric forms
{e.g., enantiomers, diasterecisomers and atropisomers). The invention contemplates
all such stereoisomers both in pure form and in mixture, including racemic mixtures.

Certain compounds will be acidic in nature, e.g. those compounds which
possess a carboxyl or phenolic hydroxyl group. These compounds may form-

20  pharmaceutically acceptable salts. Examples of such salts may include sodium,
potassium, calcium, aluminum, gold and silver salts. Also contemplated are salts
formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.

) Certain basic compounds also form pharmaceutically acceptable salts, e.g.,

25  acid addition salts. For example, pyrido-nitrogen atoms may form salts with strong
acid, while compounds having basic substituents such as amino groups also form
salts with weaker acids. Examples of suitable acids for salt formation are
hydrochloris, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic

30  acids well known to those skilled in the art, The salts are prepared by contacting the
free base form with a sufficient amount of the desired acid to produce a salt in the
conventionat manner. The free base forms may be regenerated by treating the salt
with a suitable dilute aqueous base solution such as dilute aqueous NaOH,
potassium carbonate, ammonia and sodium bicarbonate. The free base forms differ

35  from their respective salt forms somewhat in certain physical properties, such as
solubiiity in polar solvents, but the acid and base gallg are otherwise equivalant to
their respective free base forms for purposeg of tha invention.




N N vN-(CH2)2. N Another nethod for preparing conpounds of formul g 7 K@_@ 0!
shown in Scheme 3: Z-Y-X-N dehydrative rearrangenent N-N AR 5 N=11 ?ﬂ

In this procedure chl oropyrazol o-pyri md ine Vis reacte npound
of formuMPRANIL O in a manner simlar to the alkyl atlonggwfdcégdgwg?of

Schene 1, and the resultant internediate is reacted with a hydrazi de of
formul a H2N- NH C(O-R (or wth hydrazi_ 336— hydrate, foll owed by a conpound of
formula d-C(O) - R) The resultant 10 hydrazi de under goes dehydrative

rearrangenent, g., treat nen X-N NH
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by the npxahtiBhocess 5 d| scl osed above and described in further detail
here_, In the fjrst stop proce 4 6- I ne (VI)
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1: 1, witScheghe ght excess of the 15 hydrazi de being ferred. The reaction

is carried out at r terrper%b%%nor up to about 8 4n a solvent such as
CH, GN or DMF. They on Li LS abopt 16 hours -N overn| ght). In the

third step, the cQupdundB8f TsO(OHLAOTS| is heated YoBC with 1-5
equi val ent s of Zi e hydg,q:ﬁ?e(d ﬁoln?e.r(@?(g{.m or DMF for 1-24
hours 20 to obtged the CONMPOQ HP ormul a | t step, the

conpound of formula I undergoes géﬁgdra we Tre&r ngerrent by treatnent
with a mxture piy-xDSaARIOBSA or with BSA PSR \%gqgtNgg is carried

out at el evated tenpertatures, preferably about 120C, ajgutN16 hour s
(e.g., overnight) Af ter each!§zep of the. process, NET U ejnﬁerlal S

purified by co_nv,@pk' crRal  neth -M.g., extraction and/ opag
recrystal lizati oﬁﬁn}m ed t )o%l y publ iZKeEHaesthds fort preparing
the intergadialy ~Nor nul a tTs nmet hod proceeds in NT rgSteps, under
m | der reactionyednditions a wi th nuch higher yield. 30 The conpounds of
formul as V and Vil are kngwf (Hely. Chim Acta, 69 (1986), 1602-1613).
Starting materials of formula Il can be reacted with an alkyl diol ditosylate and
a base such as NaH in an inert solvent such as dimethylformamide (DMF), or with a
chloro-bromo- or dibromo-alkyi compound under similar conditions, to obtain the
15 alkyl-substituted intermediate of formula Ill. The compound of formula [l is then
reacted with an amine of the formula Z-Y-H in an inert solvent such as DMF at an
elevated temperature to obtain a compound of formula la, i.e., a compound of formula
| wherein X is alkylene.
Alternatively, staring materials of formula |l can be reacted with a compound of
20  formula 2-Y-X-Cl and a base such as NaH in an inert solvent such as DMF to obtain a
mixture of a 7-substituted compound of formula I and the corresponding 8-substituted
compound.
To prepare compounds of formula | wherein Y is piperazinyl and Z is R*-C(O)-,
R®*-S0,-, R-0G(0)-, R’-N{R’}-C(0)- or R™-N(R")-C(S)-, a compound of formula |
25  wherein Z-Y is 4-t-butoxycarbonyl-1-piperazinyl is deprotected, for example by
reaction with an acid such as HCL. The resultant free piperazinyl compound, IV, is
treated according to proecedures well known in the art to obtain the desired
compounds. The following Scheme 2 summarizes such procedures:

previ




~ Anot her nethod for preparing conpounds of forrmula | is illustrated in the
fol | owi ng Scheme 4. Scheme 4: HO (CH2)n-NHNH2 n N VIl HO (CH 3500 NONHOMNH
~R X0 2 WO 01/ 92264 PCT/ US01/ 16954 BSA X HO (CH -N P XI . N
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hydr oxyal kyl - hydrazine in an inert solvent such as ethanol at tenperatures
fromanbient to 100C to furnish derivati_ge_ X. This is 5 subjected to
dehydrative cyclization, simlarly to I X, such as with BSA to provide

tricyclic X, Tricyclic Xl is then converted to bromde Ilig with PBr3 at
el evat ed téﬁé@ﬂlﬁ—éfe from 80C to 150C for 1 to 24 hours. |Kfrmediate X
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Another method for preparing compounds of formula | is shown in Scheme 3:
Scheme 3:
NH
NH, /La NH,
NFN Z-Y-X-Cl NZ N NoH, A
Yoo T e e N 0
) o] Z-Y-X—N Cl x
HN, = Z-Y-X—-N N=—NH;
N v N -
N
o 0
H2N_N R Cl—ll
X iy
N7 NN dehydrative N4RN 0
PN >‘H rearrangement < U
ZY-X=N N -—  ZN.X—N N—N" "R

In this procedure, chloropyrazolo-pyrimidine V is reacted with a compound of
formula Z-Y-X-Cl in a manner similar to the alkylation procedure of Scheme 1, and
the resultant intermediate is reacted with a hydrazide of formula H,N-NH-C(O)-R (or
with hydrazine hydrate, followed by a compound of formula CI-C(O)-R). The resultant

10 hydrazide undergoes dehydrative rearrangement, e.g., by treatment with N,O-bis-
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converted into al kylated conpound XlII, and this is further reacted with
carbazate XIV, where R is preferably t ;hbutyl or benzyl, to obtain
derivative XIll. A solvent such as DWF n1a be enpl oyed at a tenperature of

60-120C. This is then reacted as in Scheme 1 to furn RN}?F' thﬁ’ '_ag%oup IS
next 5 r&mnethylstyiacatamidedREA) o apambipgiign of BSARRA hexamethyldis
fUI’nIShI of XVI furnishes XVI1, which is

subj ecte %’é dragﬂ vekd%’“?gﬁtg%sas descri be above to OVI de esi red

la. Alter nat i @agtmgxnaterea}s BEe kaawn«y Ganthe Arepared BYiRIBcsaHas Q%Wb&S't Pn X X,
whi ch caprbeHeRBYEY, cofhpcuntd 6f RRARLROVER Préiratily pRapiarbd @y the nVel plécliss ng

}Vrlllg %ltgﬁya' r&:q%&g@ ﬁ%g%g{sg% émﬁlﬂwcfpnp@%’talﬂﬁey\éer e prepared. Preparation 1

In the first step of the process, 2-amino-4,6-dihydroxypyrimidine (V1) is
converted to the corresponding 4,6-dichloro-5-carboxaldehyde by treatment with
POCI, or SOCL, in DMF as described in Helv. Chim. Acta, 69 (1986), 1602-1613. The
reaction is carried out ai an elevated temperature, preferably about 100°C, for 2 to 8

10  hours, preferably about 5 hours,

in the second step, 2—amino-4,6—dichIoropyrimidine-5~carboxaldehyde (Vi) is
treated with a hydrazide of the formula H,N-NH-C(O)-R, wherein R is as defined
above, to obtain the compound of formula VIII; the compound of formuta VI and the
hydrazide are used in a molar ratio of approximately 1:1, with a slight excess of the

15  hydrazide being preferred. The reaction is carried out at room temperature or up to
about 80°C in a solvent such as CH,CN or DMF. The reaction time is about 16 hours
(e.g., overnight).

In the third step, the compound of formula Vil is heated at 60-100°C with 1-5

equivalents of hydrazine hydrate in a solvent such as CH,CN or DMF for 1-24 hours
20  to obtain the compound of formuia IX.

In the last step, the compound of formula IX undergoes dehydrative
rearrangement by treatment with a mixture of HMDS and BSA or with BSA alone.
The reaction is carried out at elevated temperatures, preferably about 120°C, for
about 16 hours (e.g., overnight)

25 After each step of the process, the crude material is purified by conventional
methods, e.g., extraction and/or recrystallization.

Compared to previously published methods for preparing the intermediate of
formula II, this method proceeds in fewer steps, under milder reaction conditions and
with much higher yield.

30 The compounds of formulas V and VIl are known (Helv. Chim. Acta, 69 (1986),
1602-1613).

Another method for preparing compounds of formula [ is illustrated in the
following Scheme 4.

Scheme 4:
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- Stir PCO3 (84 nl, 0.9 nol) and chill to
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vacuum pour the residue into ice water, and stir overnight. Collect solids
by filtration and recrystall]j ﬁe t he drled material froma filtered ethyl
acetate (EtOAc) solution to gi¥e the al dehyde, VII, mp. 230 (dec). Mass 20
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10 Another method for preparing compounds of formula ! is illustrated in the
following Scheme 5:
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t he product of Preparation 1 (6.0 g, 25 mml), ethylene glycol' ditosylate -
(11.1 g, 30 mml%a, and NaH (60%in oil, 1.19 g, 30 nmmol) in dry DV (30
m). Stlr"“’l!ih'bhg'}22 p for 24 h and filter to obtain the t|tIeP€8FH§BU1ﬁ?**hs a
creamsolid 15 (PMR in DVSO 54.47+4.51 triplets, 8.03s). Isolate
additional material by chromatography the fi Itrate. Preparation 3 NH2
NNNIT HN N=In a simlar nmanner to Pr'eﬁéaration 1, but enpl oying

2-t hi enoyl hydrazide, 20 prepare the title conpound as a yellow solid, mass
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conpoundERS (IR B Wl TV, ARG RE prtor I MM SR BRI §
NOV 20040 \abtain/derdative 41 PETsoigent edsas DM may be enfplo}ety apajemperatose
To the G TE0T Bhs R EhTeadEn'sS JRSERRRE 1'b3Ghsn XV, HHE O BIAUIE RN e
t bLﬁ oxirémoved( sush s reavabb) a dbahBigkp withadChor ZFA, furmishinghhydramismee ( 20

, _addnjid 2Ar\5y?§ﬁ§n of ?(\ﬁ?%rn%heg Sl rWl%h i§ E‘ﬁﬂf_@@ &fgmlél?gbﬁr?h% gﬁﬁgtl AdRr N2

for 20h.” Al'l'o extract’ rac Wth
NaCH t o dgsstibed @mvedp povidedasted lad Afternativedy néle mayde reactetmdihrat he titl e

crazi nes RSO goiabPh, 5 G SRR RRrg PRV P BRI w1

preparation of XV

10 Using the above procedures, the following compounds were prepared.
Preparation 1
L
N“ NN O
DA N/
e Y
N= lla
NHZ NHZ O NHZ
N!"\\N POCla, DMF I\iJ‘\'N H2N—NJ‘@ NI/gN 0
- H 0
Ho’l\f'\OH Step 1 ci’kfkc;i —_— cu/'\(LN—N ()
vi CHO Step 2 choH H
vil Vil
' Step 3
NHa dehydrative - NHp NaHg

J\ N-N o rearrangement }

N ) NZN 0
e
W \/ \l Q.
- HN)YLN*Q e e
a _

Step 1: Stir POCIs (84 mi, 0.9 mol) and chilt to 5-10°C while adding DMF (17.8 m,
15 0.23 mol ) drop-wise. Allow the mixture to warm to room temperature (RT) and add
2-amino-4,6-dihydroxypyrimidine V1 {14 g, 0.11 mol) portion-wise. Heat at 100°C for
5 h. Strip off excess POCIs under vacuum, pour the residue into ice water, and stir
overmnight. Collect solids by filtration and recrystaliize the dried materiai from a filtered
ethyl acetate (EtOAc) solution to give the aldehyde, VII, m.p. 230° {dec). Mass
20  spectrum: M+=192, PMR (DMSQ): & 8.6(3, 2H); & 10.1(s,1H).
Step 2. Stir a mixture of the product of Step 1 (0.38 g, 2 mmol) and 2-furoic
hydrazide {0.31g, 2.5 mmal) in CH,CN (50 ml ) containing N,N-diisopropylethylamine
(0.44 ml, 2.5 mmol) overnight at RT. Solvent strip the reaction mixture, and partition
the residue between EtOAc and water. Dry the organic layer over MgSO,, remove
25  the solvent, and recrystallize the residue from CH,CN to give the desired compound
VIIl. Mass spectrum: MH4+ = 283,
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Step 3: Add hydrazine hydrate (75 mg, 1.5 mmol) to a hot CH,CN solution of the
product of Step 2 (0.14 g, 0.5 mmol). Refiux 1 h. Coolto RT and coliect the yellow
product IX. Mass spectrum: MH+ = 280.

Step 4: Heat the product of Step 3 (5.4g, 0.021 mol) in a mixture of hexamethyl-
disilazine (100 mi) and N,O-bis(trimethylsilyl) acetamide (35 ml) at 120°C overnight.
Remove volatiles under vacuum and slurry the residue in hot water to give a solid
precipitate. Recrystallize from 80% aqueous acetic acid to give the title compound.
M.P. >300°C. Mass spectrum: MH+ = 242,

Preparation 2

NH, NH,
NJ\N_ N o TSOCHZCHOTs

N= N

Combine the product of Preparation 1 (6.0 g, 25 mmol), ethylene glycol
ditosylate (11.1 g, 30 mmol) , and NaH (60% in oil, 1.19 g, 30 mmol) in dry DMF
(30 ml). Stir under N, for 24 h and filter to obtain the title compound as a cream solid
(PMR in DMSO: 84.47+4.51 triplets, 8.03s). Isolate additional material by
chromatography of the filtrate.

Preparation 3

XL
N7 NN S
B “‘N>—(\_/7
HN,
=

In a similar manner to Preparation 1, but employing 2-thienoylhydrazide,
prepare the title compound as a yellow solid, mass spectrum: MH+ = 258,

Preparation 4
NHg

In a similar manner to Preparation 2, but using the product of Preparation 3,

prepare the title compound as a yeliow solid, PMR (DMSO) & 4.49+4.54 triplets,
8.05s,
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Preparation &
Arylpiperazines

I NK

1~(2,4-Difluorophenyl)piperazine is prepared from 2,4-difluorobromobenzene.
To the bromide (8.0 g, 41.4 mmol), piperazine (21.4 g, 249 mmol), sodium f-butoxide
(5.6 g, 58 mmol) and BINAP (1.55 g, 2.5 mmol) in toluene (20 ml), add Pd,(dba),
(0.477 g, 0.83 mmol). Heat the mixture at 110°C under N, for 20h. Allow to coo! and
extract with 1N HC!. Basify the extract with NaOH to pH=10, extract with CH,CI,, dry
and concentrate to obtain the title compound as a brown oil.

In a similar fashion, prepare the following aryipiperazines (Me is methyl).
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1-(4-Cyano-2-fluorophenyl)piperazine is prepared from 3,4-difluorobenzonitrile.
Heat the nitrile (2.0 g, 14.4 mmoi), piperazine {6.2 g, 72 mmol) and K.CO3 (2.4 g, 17
mmol} in toluene (10 mi) at reflux for 22h. Allow to cool, and extract with 1N HCI.
Basify with NaOH to pH=10. Extract with CHoCl, and wash with water and then brine.
Dry the organic with MgSO, and concentrate to give the piperazine as a white solid.
In a similar fashion, prepare the following piperazines from the appropriate
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fluoride (Et is ethyl):
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reaction in H.O, 100°/18h —_

1-(4-(2-Methoxyethoxy)phenyl)piperazine is preparad from 4-(4-hydroxy-
phenyl)-1-acetylpiperazine. Te NaH (60% in mineral oil, 0.79 g, 20 mmol} in DMF (25
ml) add the phenol (3.0 g, 13.6 mmol), followed by 2-bromoethyl methyl ether (2.27 g,
16.3 mmol). Stir at RT 18h, concentrate, and partition between EtOAc and 5% citric
acid. Wash the organic with 1N NaOH, then brine. Dry over MgSOs,, and concentrate
to obtain the alkylated product as a white solid, Heat this material (2.2 g, 7.9 mmol)
in 6N HCI (30 ml) at reflux for 1h. Allow to cool and basify to pH=10 with NaOH.

imlar
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1- (4- (2- Met hoxyet hoxy) phenyl ) pi perazine is prepared from 4-(4-hydroxy-
phenyl ) - 1 V¥R 8 gﬂ fpt perazine, To NaH (60%in nineral oil, 'Pg: S¥’2’(3‘55F'f’1"rol) in
DMF (25 m) add the phenol (3.0 g, 13.6 mol), foIIowed by 2- br onvet hyl

net hyl ether (2.27 g, 16.3 mmtl). Stir ,at RT 18h, concentrate, and
partition between Et OAc and 5%citric 'a! d. Wash the organic with 1 N NaCH,
then brine. Dry over MgSO4, and concentrate 20 to obtain the al kyl at ed
product GXtractivith Tl andmessh with watert and thenrine.Drythe arganic with Mae®ic
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5 4-(2-Methylaminoethoxy)fluorobenzene is prepared from 4-(2-bromo-ethoxy)-

fluorobenzene. Combine the bromide (1.0 g, 4.6 mmol) in CH30H (5 mi) with
CHsNH: in CH3zOH (2M, 46 mi, 82 mmol) in a sealed vessel. Heat at 602 C for 18h,
concentrate, and partition between EtOAc and sat. NaHCOs. Wash the organic with
brine, dry with MgSQ,, and concentrate to obtain the amine as a yellow oil.

10 N-methyl-2-(4-(2-methoxyethoxy)phenoxy)ethylamine was prepared in two
steps. Combine 4+(2-methoxyethoxy)phenol (1.68 g, 10.0 mmol), 1,2-dibromoethane
(16.9 g, 90 mmol}, and K>CO; (2,76 g, 20 mmol) in CH;CN (20 ml) and DMF (10 ml}.
Heat at reflux 22 h, allow to coo), filter, and partition between ether (E120) and 1N
NaOH. Wash with brine, dry over MgSO,, and concentrate to provide the bromoethyl

15 ether as beige solid. Combine this {(0.97 g, 3.5 mmol) with 2M CHaNH,/CH:OH (35
ml). Heat in a sealed tube (65°C, 18 h), concentrate, and partition between Et.O and
1N NaHCOa. Wash with brine, dry MgSO., and concentrate to provide the amine as
an orange oil.

1-Phenyl-2-piperazinone is prepared from 4-benzyloxycarbonyl-1-phenyl-2-

20  piperazinone. Combine this material (1.61 g, 5.2 mmol) with 10%Pd/C (0.4 g) in
EtOH (50 mi) and 1N HCI (6 mi). Hydrogenate at 45 psi for 2h and filter,
Concentrate and chromatograph the residue on silica (eluting with
CHzClz:CH;0H:NH,OH) to obtain the piperazinone as a cream solid.
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CH2Cl 2 andyy@g@2ht h water and then brine. Dry the organic pu ulygg;)ﬁ and
concentrate to give the piperazine as a yellow oil. In a si m I ar i on
- (except basic hydrolysis is enployed for the cycl opropyl- nethyl ether)
prepare the follow ng piperazines: 5 4-(#yMthyl am noet hoxy)fl uorobenzene is
prepared from 4-(2-brono-ethoxy)- fluorobenzene. Conbine the bromde (1.0 g,
4.6 mmol) in CH3OH (5 m) with CH3NER in|CHBé]—<(2l\/l 46 m, 92 mmol) in a
seal ed vessel. Heat at 602 C for 18HLE rate, and partition between
Et CAc and sat. NaHCO3. Wash the organlc Nwzth brine, dry with MgS™, and

concentrate to obtain the am ne as a yeI ow
N- net hyl - 2- (4- ( 2- met hoxyet hoxy) henoxy &t K;E_@was prepared in two

steps. Conbi ne 4-(2- rrethoxyeth //10.0 mmol ),

1, 2-di bronoet hane (16.9 g, 90 mml Nad CB (2.76 g, 20 nmmol ) in CH3CN
(20 M) and DMF (10 nml). Heat at re-NTux 22 h, aIIowto cool, filter, and
partition betyween eth (Et3@hqand 1 N NaCH. sh with brine, dry over

MySO4, and corfcentratfe Yo EEOW,@_@M heg}'%met 18t¢@eher as WHige solid.

Conbi ne t hi O ,a. BBA( 35 ,HENiti a

seal ed tube congertrate) amd p, rtitlon;% en
NaHCO2. vae)h%‘ﬂ??ﬂ ne dry MyS N@d%nn ntrate to‘%\_ W
an orange oi l CHb Phenyl - 2- pi per azi gede i g prepared from

4- benzyl oxycar bonyl - 1- phenyl - 2- 20 pi perazi none. Conbi ne tm ﬁtﬂpiﬂal (1.61
g, 5.2 mol) with 10%d/C (0.4 g) in EtOH (50 m) and 1 N HCl fal ) .

Hydrogenate at 45 psi for 2h and filter. Concentrate and chr q;rg%ggr aph the
residue on silica (eluting with CH2C12: CH3OH: NHAOH) to obtain

5)1 pﬁr az It M_GSDQSQN@Q% proditbt of ProbiradBnY, WP Y BEE54, 2. b mRidPA R on 6 2
' &H,EN'E00 mi). Add 2-hydroxysthylhydrazine (0.51 g, 6.0 mmol). Heat at reflux 2 h
and concentrate. Treat with 25 mi water and stir to give a solid. Collect and dry to
give the alcohol, MS: m/e= 304 (M+1).
Step 2: Heat the product of Step 1 (0.10 g, 0.33 mmof) in BSA (10 mi) for 4 h at
115°C. Concentrate in vacuo and warm with aqueous CH,OH. Collect and dry to
10 give the cyclization product, MS: m/e = 286 (M+1).
Step 3: Combine the product of Step 2 (0.285 g, 1.0 mmol) and PBr, (2.0 mi, 21
mmol). Heat at 145°C for 2 h, cool, and pour onto ice. Filter and dry the solid.

Recrystallize from CH,OH to obtain the title compound, MS: m/e= 348+350 (M+1).
Preparation 7

{‘ 5 HOOC—Q—F
Combine 5-bromo-2-furoic acid (0.50 g, 2.6 mmol) and NaHCO, (0.44 g, 5.2
mmol) in hexane (6 ml) and water (5.2 ml). Add Selectfluor® (0.98 g, 2.8 mmol) and
stir 2 h. Separate the hexane layer and dry over MgSO, to provide a solution of 2-
bromo-5-fluorofuran. Dilute with THF (6 ml) and cool to —78°C. Add 2.5M n-Bul¥/
20  hexane (4.2 ml, 11 mmol). Stir 10 min., add excess dry ice, and stir 1 h additional.
Treat with 1N HCI, extract with CH,CL, and dry over MgSO,. Concentrate and dry to
obtain the title compound as a white solid, PMR (CDC,) §6.70 + 7.28.




HNH2 S OHO U N N Step 2 BSA HO 7\ FCT/USO 1/1695-1 Prep. 6 Step 1:., ..,

Di ssol ve the product of Preparation 1, Step 2 (0.56 g, 2.0 mmol ) i f-hw\ @Dh
CH3CN (2 .. Add 2- hydroxyet hyl hydrazine (0.51 g, 6.0 at

refl ux Zoﬁorﬂa{??azéoncentrate. Treat with 25 m water and s%%”é‘)g?@%‘a
solid. Collect and dry to give the alcohol, Ms: me= 304 (Mtl). Step 2:
Heat the product of Step 1 (0.10 g, 0.33gmml) in BSA (10 m) for 4 hat
115C. Concentrate in vacuo and warm wi t h aqueous CH OH Collect and dry to
10 give the cyclization product, NS e = 286 (Mrl). Step 3: Conbine the
product of Step 2 (0.285 g, 1.0 nmol EX8AR!$RE 3 (2.0 M, 21 mml). Heat at
145C for 2 h, cool, and pour onto ice. Filterygnd dry the solid,
Recrystallize from CH3OH to obtlain the title tonpound, MS: nfe= 348+350
(Mr1). Preparation 7 15 F /Soqbi ne SNBT dNid4\2- f4fhoi ¢ acid (0.50 g, 2.6
mol ) and NaHCO3 (0.44 g,F ) iNrQTe_xa \and water (5.2 m). Add
Selectfluore (0.98 g, 2.8 ane~’ st i P h Separaté the hexane |ayer and
dry over MgSO™ to provi de a solution of 2- ono-5-fluorofuran. Dilute with
THE (6 m) angd cqal to -78C.. Add 2.5M.n-Buli/_20 ane (4. 11 mmol ).
Stir 10 mn., iag dlae dosy, eicgg’,reaﬁ@t@ﬂfzhéﬁgaﬁ?maﬁ.an%‘r‘@@aﬁ-with 1N
HCl, extg; 1 1 h IRYy° ain
the 1111 Sraordticnyiplperalne (50 555 MR BRERT 2h) 3R e A0yt o 2ok 04
WO 03/ 92@encentralesid pedfydy fisstegalopinechromiatogrsdphy NCH2G:, \C i NEls) toe

t osyl at e_pof . Pre ation 2 (,0.55 1.2 I nd 1-(2,,4-

i 11 uor PRy FERERaSPelnt G cfpard sBitd, g5 SRS 468 Mt ar soc
for 20h. 5 Confgifilatastiion, prepiaty thyidilbasity €éampbiongsr omat ogr aphy (CH2C 2,
CH30H+NH3) to obtain the title conpound as a cream solid, mass spectrumnie

= 466 (MrH). In simlar fashion, preparelifthe fol | owi ng conpounds: Z-Y
Exanpl eZ-Y-M5, M+l me 1-2; / N_ 430 VN ]}{19 80,500, 502 C N

Z_Y—\_NYN%U
N= :

Example Z-Y- MS, [M+1] m/e

1.2 ‘e 430
Tl
1-3 Ci 498, 500, 502
D /
Cl N N—
_/
1-4 FoC
VA
OO
—/
1-5 @\/NhN_ 444
A
1-6 =N /™ 431
Vet

498

1-7 QCH4 460
N N—
- /N
1.8 P N N— 448
j—
1-9 @-NH NH— 404
j—
1-10 520
&L~
N N—
O S
- '
1-11 FoC N N— 498




- ON\-- 1-4F3C498 Db-N N~- 1-5N v N-444 1-6N ~431 \~/ruN_ 1- 7OCH346ON[Y 760!
1-8N448 _ F \ INu 1-9404 NH-- NH J 1-10520 N N- 1-11498 FBC NN v 0 2

NOV 2004 Wh@149R264 - 19 PCT/ USO1/ 16954 1- 12F3C532 534 , Clpdbubbiiesss
 1-13Hoc478 480 _, O \ / NN 1-140CH3496 494 , ‘

-19 -

1-12 FaG 532, 534

m«@—w N—
N/

1-13 HaG 478, 480

m—@—wém—

1-14 OCH, 494, 496
'

444

478, 480

464, 466

432

468

431

472

508, 510

490

490

445

460

455

533, 535

437




j-N N -

(LN N
IN O 1-
N 1-25H3

Cl 0444 N N 1-16C478, 480 | j)-N N

11 / 1-19468 Boc-N N--

1-17464, 466 C

/| -

CHa 1-20N431 N N D/ v 1-21H3C

B

P08.R40 BT - 1-23HBOOIS0 n HBCON [ NV N lp2fichfgl HBCR |

-20-
1-30 481
=N M
\ 7NN
1-31 Cl 498, 500, 502
O
¢ \/
1-32 F 448
O P
N N—
p—
1-33 =N ™ 432
&N N—
1-34 I\ 444
ch—Q—N\_JN
1-35 HsC, 474
b
H300—©—N N—
| —
1-36 Cl 498, 500, 502
I\
@-N N—
j —
o]
1-37 N 470
) R
N)—N N
H
1-38 R — 466
F N N—
L —
1-39 CHj 462
I\
FON N—
1-40 =N ™\ 460
HaCHaC—\ h;}—N\_,N—
1-41 F 484
I
F N N—
v
F
1-42 CF3 499
_1 N N—
\ N
1-43 c NﬁN— 480
QF [
1-44 F 462
VY
HaC N\__/N—
1.45 FO 474
O N N—




. VIV 1-26N460 . HOCp N 1-27455 NC, 'N 1-28CF3533 535 , C r ?—@
1-29N437 c)-N N - 02 Nov 2004 WO 01/ 92264 -20 PCT/ USO1/ 16954 1- 304§ N

23\2[\1 I\Pmmﬁﬁflﬂ 498, 500, 502 1 r N C N 1- 32F448PC%U501 1&\4~ 1-33rN

- 21 -
1-46 F 478
/—'\
HQCO‘Q -
1-47 484
D m
1-48 N(CH3 517
1-49 473
'
NCQN -
_/
1-50 OCHz 478
FAnm.
F N N—
| —
1-51 R F 484
SN
F N N—
. /
1-52 CHs 474
~{
H3C0—<\__/>—N N—
1-53 HsCO \ 492
<\: rf—N\_/N_
H4CO
1-54 FacO-Q-NSN— >14
1-55 =N 450
F—{I\?}—NUN—
1-56 NO» 493
7\
F—@—N N—
1-57 CN 473
FON N—
1-58 FsC 500
=N
(\: I\;}—N N—
1-59 HaN 462
— ..
N N N—
HoN
1-60 0 447
=N" ™
\ /NN
1-61 =N\
HaC \ / NL./N_ 445




N 1-34H3C \ / NL N_444 1-35H3474 H3CO -
1-37-470 N ~-N N-- N H 1-38F466
H3CH2C~ rN N- N 1-41F484 F-( \~ N-N- | F 1-42CF3499 NN

F 1- 44F46 VR4 N ~ -

1-45r0474 0

N N- 02 NOV 2004

N - N 1-36C 498, 500, 502 r-57 &y 7904
,F\V N\---/ N 1-39CH3462 F \ u -

RETE

PCT/ USO1/ 16954 1-46F478 H3CO NN t~ ~ 1-47F484 - r~
_22_
- OCH 504
1-62 (' 3 —_
0 N N—
1-63 o] 488
4 J
O N N—
1-64 R F 502
ST
N N—
Nt
F_F
1-85 RO 510
F FanY
0 N N—
(N
1-66 F 482, 484
V)
Cl N N—
| —
1-67 F 478
Vam
HgCO“ON N—
(-
1-68 OCH3 534
(_ i VA
O \ / N N—
H3CO
1-69 F /_(CH;; 480
F N N—
1-70 496
m
HSCO'Q—
1-71 OGH3 496
Q ™\
F N N—
/
F
1-72 o) 444
bam
N N—
S
1-73 F 491
™\
NC N\_,N—
F
1-74 OCH 578
(_ N ~\
O N —
HSCO_\_
1-75 rR F 520

1- 40460
NN - 480




CF NN 1-48(_N(CHB)2517 O NN- 1-49F473 No N 1-5000H3478 p, F.j. N
N 1-51F F484 F N 1 j1 CH3474 - H3COj NN ~.r 1-53H3CO0492 N /U& K720
J3-NNE N (0 1-54F3C0 ' N N-514 1-55~450 F--C N N NOR493  F--
N- 570\14‘390/1’3%% 1-58F3C500 N (\~ ~-h~N- N peTosHed

-23-
1-76 (-OCHS F 522
R
O N N—
n_/
1-77 P 560
%
Rava®
(8] N N—
S
)> 500
S\
O N N=—
| W 4
508
N\
HQGO@—N N—
| —
HsCO
HsCA 532
o CHg
O
Haco 540
_@ /'_\
CHs CHy 468
A
F
(-OH - 490
AR
Svsen
ocna cFy 572
-@—N N—
(OGH:; F 540
VAR
o} N N—
| -
[
ram
HeCO O a2
™\
F N N—
j—
1-87 (OCHs CH:; 518
N—_
\__/
1-88 OCHa 529
‘Q_ /—'\




1- 59HZ2N46

1-72 1 73
r_~

2rz N N N.

u

N H2N 1-60' %447 vN-

0-N 1-61N r-\44
N- 07 NOV 2004 WO 01/92264 1-62 1-63 1-64 1-65 1-66 1-67 1-68 1-69

?-2%]@1%1 '

WIL}”%?S G H3CO-OCH3 -22 r-~ NNFOVvV P/NVNIJ%OEMW NC

-24 -
1-89 OCH. GCFa 574
2 ’CHg ?HS
N N—
0 S
1-90 /_'CFQ 572
1-91 528
/_\
Haco{}
1-92 OCHa 572
1-93 OCHa CN 529
( —
o N N—
N/
-
1-94 O/ \O CHa 522
F N N—
1-95 548
(‘ OGH3
N—
1-96 OCH3 548
OCH3 O"@‘
1-97 CHa 437
F—< >—0 N—
—/
1-98 /—CHy 518
(— \
A
1-99 COOCH20H3 532
-
1-100 <COOH 504
C \_/
1-101 OCHg 518
0 N_




. H3CC \ - O PCT/ US01/ 1695. 1 504, 488 502 510 482,484 478 534 480 496 496 lzléfh !lﬁl
578 5 2 0 02 NOV 2004 WD 01/92264 -23 PCTIUSO /16954 1-76(_OCH3 F5220 v 200

- 1-7 FO F N NN 1/ 1-78500 O, f Nv N _J: 08 H300 °
7 N N J @cﬁgﬁp"@omo 532 r0 CH3 0 & N -/ N 1-81H3Cq540 FP&B{'%EEN?S‘F

1-102 Cl\o 479, 501
N—
HO
1-103 401
N_—.
1-104 @ 454
N_
NG

1-105 Br@-CN" 507, 509

1-106 Q/\C 443
N_
\ 1-107 A71
N_
HiC
8]
i-108 457
LJ N_
9]
1-109 @J\ 401
NH=—
1-110 440
( 2 \S jN' :
N
H
1-111 Q 485
HN\‘(N—CN_
‘ O
! 1-112 429

1-113 @ 499

0
1-114 HscOm_ 461
H;CO
1-115 7\
o N N— 446
N/
1-116 /I \ 47
OzN N  N— °
NS
1-117 VAR 47
(Hsc)aN—Q—N N— s
NS




1-82CH3 CH3 468 F N --/ N
1- 850CH3 F540 <_

n O7 N\--f N

1-83rOH490 O N- 1-840CH3 CF572 (-

1- 860522 H3C F-(- ,
O N N 1-88c OCH3529 O N N- NC 02 NOV 2004 WO 01/92264 -24,
1- 89CF3 5WP @¢ CH3 CH3

30
1- 87(

i

7 N

b~ ON N \- 1-90f-CF3572 c
-26 -
- \ 474
\_/
1-119 CH 458
I\
N N-—-
A —
CHs
1-120 OH 446
N N-—
1-121 HO 46
N
OO
—/
1-122 HaCO 490
N N—
H,CO
1-123 Ci 528, 530, 532
HaCO N N—
Cl
1-124 /L 460
Haco—Q—N\_’N
1-125 HiC 458
VR
HsC N N—
L —
1-126 CHy 458
N
HsC N N-—
N
1-127 HO 44%5
CHD»—
1-128 HO 523, 525
1-129 /_'\ _@_ 515
\__./
1-130 : 518
MeO O N N—
1-131 Me I\ 493
0,5 N NH
\_/
1-132 MeO 548
MeC O N/-_\N-
° \_/
1-133 /_\ /—\ 493
MeO N
1-134 Q O 530
\__/

TN 7004
ICH3518

6954
N N v



. 1-91CF3528 H3CON N-- \--
N - j
1- 961 -

~0 O Nv

N 1-940622 p CH3 - f~ F ,

o P ik

1-92c OCH3572 O1 -N\-/ 1-93c0OCH3

f N\-/ N 1-95548 ~O CCH3 O aN

Foasdy OCH3 O N'-/ -- 1-97- CH3437 N F-( 0 J
Set83c2CH3532 ON - 1-100C00H504 N a O\ - P‘_{T’Pé‘i
.97 -
1-135 DS“\ S /'*\ 507
1-136 487
1-137 531
()
T e
\_/
1-138 7\
EtOOC-@—N N— 487
N/
1-139 7\
SO0 | ®
NMes o/
1-140 7
o gl |
\_/
1-141 419
MeQ
1-142
o Q C — 461, 463
1-123 @[o 459
X

29y A0
8f - - CH3518



~- nOv - 02 NOV 2004 WD 01/92264 -25 PCT/USO1/169.54 1-102f N 479,50 HQ

1-103-401 \1 N--- 1-104':454 N 3C 1-105Br-f?--(N-507, 509 1-106443
1-107471 &L g -1080 457 0 N- 1-1090401 7NH 1-110-440 Cppy Dok
Qo OBCRUEY N

1-111485

1-115N446 HO

10

15

20

25

O 1-112429 IIN- 499 rN HNN- O 1-114H30 1 H3CO ~
-28-
Step 1:
N
Br N NN 0

Combine the product of Preparation 1 (0.60g, 2.5mmol), 1,3-dibromopropane
(0.60 g, 3.0 mmol), and NaH (60% in oil, 0.119 g, 3.0 mmol) in dry DMF (9 ml). Stir
under N for 2 h, concentrate and flash chromatograph to obtain the title compound
as a solid (PMR in CDCl:+CDsOD: § 2.43 quint., 3.38+4.51 triplets, 8.08s), as weli as
8-substituted isomer.

Step 2:

Combine the product of Step 1 (0.050 g, 0.14 mmol) and 1-phenylpiperazine
(0.045 g, 0.28 mmol) in DMF (2 ml) and heat at 80°C for 4h. Concentrate and purify
by flash column chromatography (CH.Clz, CHzOH+NH3) to obtain the title compound
as a cream solid, mass spectrum m/e = 443 (M+H).

Similarty prepare the following compounds:

NH,
“ N 0
N R
P W/
\/MN‘ N>—Q
N# .
Example Z MS, [M+1] m/e

2-2 0’0 478, 480
2.3 chog— 474

Example 3
The compound of Example 1-2 was also prepared by the following procedure:

Combine the product of Preparation 1 (0.15 g, 0.62 mmol), 1-phenyl-4-(2-
chloroethyl)piperazine (0.17 g, 0.75 mmol), and NaH (80% in oil, 0.035 g, 0.87 mmol)
in dry DMF (7 mi). Stir under N for 48 h, add additional chloride (0.03 g) and NaH
(0.005 g) and stir another 72 h. Concentrate and purify by flash column
chromatography (CH.Cl,, CH;OH+NHs) to obtain the title compound as a cream solid,
mass spectrum m/e = 429 (M+H).

The compound of Exampte 1-3 is simitarly prepared, as are the following
compounds:
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Example Z—Y—X— MS, nve

3-1 (HsC)sC-Q 454
N v

S aTes A

Example 4
NH,
CHg N»J\N
Sa¥e v )YL,?-(J
5 Step 1:
F F

/ I\
F NuNH —_— N N

" COOCH,CH;
Combine 1-(2,4-difluorophenyl)piperazine (1.5 g, 7.6 mmol), ethyl 2-
bromopropionate (1.65 g, 9.1 mmol) and DIPEA (1.1 g, 8.3 mmol) in DMF (8 ml). Stir
4 h, concentrate, and partition between EtzO and water. Wash with brine, dry
10 (MgS0s), and concentrate to obtain the ester as a yellow oil, NMR (CDCls) consistent.

! Step 2: .

F: _( < 5 ! ‘
— GOOCHzCHg

To the product of Step 1 (2.15 g, 7.2 mmol} in THF (10 mi}, add LiAlH, (1.0 M
in THF, 4.4 ml, 4.4 mmol) dropwise. Heat at 60°C 1 h, add water (0.16 ml), 15%
18 NaOH (0.16 mi), and then water (0.49 ml). Filter and concentrate to obtain the
aicohol as a yellow oil, NMR (CDCls) consistent.

Step 3.
F

/_\ CHg /N CHs
A O e GO

To the product of Step 2 (0.90 g, 3.5 mmol} in CH.Cl. (10 ml) at 5°C, add
20 SOCl (0.38ml, 5.3 mmol). Allow to warm and stir 16 h. Concentrate and partition
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between CH2Cls and 1N NaOH, wash with water, dry (MgSQOs) and concentrate to

obtain the crude product as a yellow oil.

Step 4: Combine the product of Preparation 1 (0.20 g, 0.83 mmol), the product of

Step 3 (0.34 g, 1.2 mmol) and NaH (60% in oil, 0.040 g, 1.0 mmol) in dry DMF (& ml).
5  Heat at 60°C for 24 h, add additional chloride {0.15 g) and NaH (0.02 g), and heat

another 4 h. Concentrate and purify by flash column chromatography (CHzClz,

CH3OH+NHz) to obtain the title compound as a yellow solid, mass spectrum m/e =

479 (M+H).

Similarly, prepare the following:

10 )j)\ Ex. 4-2: MS, m/e=478,480

Example 5
Using the procedure of Example 1, substituting the tosylate of Preparation 4

for the tosylate of Preparation 2, prepare the following compounds:

NH,
™\ NT N’N\> @
'N.-

Ex. Z MS, [M+1] m/e
5-1 F 482

F j
5-2 (_OCHg 520

O :
5-3 <—OCH3 F 538

0

15
HaCO,
q r,
N N Tj)t —
Step 1: To a solution of the product of Example 3-1 (4.17g, 8.2 mmol) in CH,Cl, (500

mi), add anhydrous HCI (120 ml of 4.0 M dioxane solution) and stir 2 h. Concentrate
20 1o dryness under vacuum and take up the residue in water. Make alkaline with
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aqueous NaOH and collect the precipitated de-protected product. Mass spectrum:

MH+ = 354.

Step 2: Stir a mixture of the product of Step 1 (71 mg, 0.2 mmol) and 4-methoxy-

benzoyl chioride (51 mg, 0.3 mmol) in dry DMF (10 ml) containing N,N-diisopropyl-

ethylamine (52 mg, 0.4 mmol) for 6 h at RT. Pour the solution into water and collect

the precipitated title compound. Mass spectrum : MH+ = 488.
In a similar fashion, prepare the following:

NH;

—/\ NZoN-N O
NN -.N>_(\__/?
i\l—

Example Z- MS, [M+1] m/e
6-2 rO 502
0‘{ >—r§

o)
o)
6-4 Fa 504
g
0
FaC
=T O |
S o
6-6 Ha 438
HaC S
Hee ©
B-7 < > 2 464
o)
6-8 N= 459
Wan:
0
6-9 472
Hac—< >—|T—§
0
6-10 HaC, 3 252
HiC—Y ©
HaC
6-11 HaG  HaC CH, 539
HsC—Q S
H,C 0)‘ NH O
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Exanple 2 ON NH2 N-N-N O N 0 2 NOV 2004 WD 01/ 92264 PCT/ US01/ 16954 -28 Step
1: NH2 Br NNNN O N_ N= Conbine the product of Preparation

1
2. 5mmol ), “?%‘J%F‘Hrormpropane (0.60 g, 3.0 nml), and NaH SH@%“H'%%QF 0.119

g, 3.0 mol) indry DVF (9 m). Stir 5 under N2 for 2 h, concentrate and
flash chromatograph to obtain the title,gonmpound as a solid (PMR in

CDCl 3+CD30D: 8 2.43 quint., 3.38+4.51 t'p%p'l ets, 8.09s), as well as
8-substituted ispmer. Step 2: Conhine the prodyct of Step-1-{0.050 g, 0.14
mol ) and 1- phenly! B-38razj ne 10 (0.0 s 0.24 mol§33n DVF (2 nl) and heat
at 80C for 4h. Qoncentratle and ' fl asih col um chrongt ography

(CH2CI 2, CH3OH+N t ai nHy | e conmpourjd as a creanysolid, nass
spectrumme = 4 Simlap prepare the foll ow ng coprpounds: Z NH2

N N~"NNN 15 me—2=—2478; 233 TH74 Exanple 3
- 2 V\/asl%go*m'rgpar ed hy thegqaol | ow hg procedure;

)

The conpound of

6-14 [ > 5 551

6-15 /_“...5 439
(H3C)N O
6-16 <:> s 492

Example 7

J\
IO yw

To a solution of the product of Example 6, Step 1 (53 mg, 0.15 mmol} in NMP
5 (10 ml) add 4-chlorophenylisocyanate (25.3 mg, 0.165 mmol) at RT. Stir overnight,
add an additional 25.3 mg of the isocyanate, and siir 1 h to complete conversion of all
starting material. Pour into water and collect the precipitated title compound. Mass
spectrum: MH+ =507.
In a similar fashion, prepare the following from the appropriate isocyanate,
10 isothiocyanate or carbamoyl chloride:

NH,
A
<= “x )D/J‘ >_Q
Example 2= MS, [M+1] m/e

7-2 517
CS—\HNTﬁ
S

7-3 CN_“_ & 451

0

74 va— 453
HCA o
H3C CHS




Conmbi ne the product of Preparation 1 (0.15 g, 0.62 mmol), 1-phenyl-4-(2-
chl oroet hyl) pi perazine (0.17 g, 0.75 mmwol), and NaH (60%in oil, 0,035 g
0.87 mmol) 20 in dry DVE (7 m). Stir under N2 for 48 h, add_addi £ dWalZili

chloride (WP8%%Hf and NaH (0.005 g) and stir another 72 hFPCEFROMTAte and
purify by flash columm chromat ography (CH2Cl 2, CH3OHt+NH3) to obtain the
title conpound as a creamsolid, nass ectrumnie - 429 (MtH). The
conmpound of Exanple 1-3 is simlarly pr'a%a'red, as are the following 25

corrpounds: 0 2 2004 \\D 01192264 PCT/US01/1 QRA_anrrpI eZ-Y-X-M5, me
3-1(H8C+) 3G ~N 14547® 2N|v N--,g 484 3-30 CN-\|-429 ARdnple 4 F 5 Step 1: N
NH -~ - F4/\ N Nj( CH3 i fe 1-(2,/4-difluorophepyl) pi perazi ne
(1.5 g, 7.6 mvol }_ethyl 2- bro opPonate (1.165 g, 9.1 nmo|) and DI PEA
(.29, 83 mol) inBW (8 m). StiH 45 h, cornjcentr&0®8, and|partition

bet ween Et20 and|water. Wash wit B —rlle—s dry 140 (MgSO™), and|concentrate to
obtain the ester |as a yellow oil, QCDCl 3) consistent.. Sfep 2. F NN CHa
CH3 \---< F N NfCOOCH2CHB L! "- To the product of Step 1 {2.15 g, 7.2
mml) in THE (10 ﬁ)-]._jadd CrA A O M_ T THR, 4.4 ?Z 22| nmol ) dr opw se.
Heat at 60C 1 h, Jadd watey (0.160m rnf$%15 NaOH (0. m),|and then water
(0.49 m). Filtef and con¢entrate o gbtain theg alcohol as ph yellow oil,

NVMR (CDCl 3) consistent. Step 3: CH3 s F 7\ NN N ~NOH C To the product of
Step 2 (0.90 g, 3.5 mml) in CHRA2 (10 M) at 5C, add 20 SOCI2 (0.38m,
5.3 mol). Allowto warmand stir 16 HExan@e&ntrate and partition WO

01/ 92264 PCT/ US01/ 16954 - 30 etween CH2ClI 2 and 1 N NaOH, wash with water,
dry (MgSO4) and concentrate obtain the @qvHgde product as a yellow oil.

Step 4: Conbine the product § Bparation_i\ Qy 20 g 0.83 nmml ), the
product of Step 3 (0.34 g, 1.4 U@O_g\r? aHj ( im oil, 0.040 g, 1.0
mmol) indry DM (5 mM). 5 He YZ4 W, d additional chloride

(0.15 g) and NaH (0.02 g),
flash col umm

conpound as a@ygwg}ﬁwé)gé@@?/oﬁ%%ﬁ?geegt gﬁ%q_nj

containing triethylamine (77 mg, 0.76 mmol); add 2,4-diftuorobenzenesulfonyl

5

and heat anot hey=4 h. Concentrate and purify by

o, ‘P19 WAb if 'y DME 20 mi)

chioride (37 wl, 0.225 mmol). Stir at RT 2 days. Pour into water and collect the
precipitated title compound. Mass spectrum: M+ = 529.

In a similar fashion, prepare the following:
NH,

'l N—N

£\ A~ o
2NN\ )j/;-h?—@
N=

Example Z- MS, [M+1] m/e
) 8-2 oo 561, 563, 565
§-S
Cl 0O
8-3 2 529
H;C S\\_’S
O
8-4 P 571, 573
Bf‘@‘%‘s
0
2
8-5 o 511
58
Q
8-6 HaCQ 0 554
oo -3
8]




479 (MtH). Simlarly, prepare the foIIovvi ng: NH2 CH3 ~ "N NN /~ C ONC
N~\/ N Y 10 Nfj Ex. 4-2: M5, W = 478, 480 Exarrple5U3|ngtthU[1
procedure&&;@ggl e 1, substituting the t osyl ate of Prepar ﬁze [Il &he
tosyl ate ation 2, prepare the follow ng corrpounds

Ex. ZM5, M+l mle 5-1F 482 F\ / 5-2COCH3 520 0 5-3COCH3 F 538 o \ / 15 X Ie
NH2 N.LNNNON N "NN= St epii: To ol ution of the product of Exanple
3-1 (4.17g, 9.2 mmol) in CHZCI2 (500 mYy . add anhydrous HClI (120 m of 4.0
M di oxane sol uti er—ard—sitr "““M“*M*n 20—te—dryressyunder vacuum
and take up the e5|8ilze I n wate a kal i nel wi th5240 01/ <b2264

PCT/ US01/ 16954 - 81 aqueou<5 t hel preci pitated|de-protected
product. Mass spectrum 354 b2 2: Stir a mxturejof the product
of Step 1 (71 ny s mml) and k@xy benzoyl clag%rlde 51 ng, 0.3
mmol) in dry DMF|(1 ﬁ1) ontalnﬁq d||sopropyl- et hyl am ne (52 ng,
0.4 mol) for 6 h at RT. Pour the soI on I nto] water and colfl ect the
precipitated title conpound. Miss anr‘ cumc N =488. 1n siml ar

fashi on, prepare the fol | ow ng: NH2

Example 9
NH.

H300—©— )—N N_\— BI?J\ N\)_(_7

Add 4-methoxyphenyl chioroformate (56 mg, 0.3 mmol) to a slurry of the
5  product of Exampie 6, Step 1 (71 mg, 0.2 mmol) in warm DMF (25 ml) containing
triethylamine (101 mg, 1.0 mmol). Stir the mixture ovemight at RT. Concentrate the
solution to 1/3 its volume and pour into water. Collect the precipitate, wash with
water, and dry in vacuo. Recrystallize from CH,OH/CH,CI- to give the title compound.
Mass spectrum : MH4+ = 504,
10

Example 10
NH.

F
Gl ch, AN—N\ o
F N N—\_ )D/\N

Step 1: Combine 1-bromo-2,4-difltuorobenzene {1.00 g, 5.18 mmol), N,N'-dimethyl-
ethylenediamine {2.74 g, 31.1 mmol), NaO-#Bu (0.70 g, 7.2 mmol), Pd(dba). (0.060
15 g, 0.10 mmol} and (+)-BINAP (0.19 g, 0.31 mmol) in toluene (10 ml). Heat at 110° for
18 h, allow to cool, and extract with 1N HCI. Basify the aqueous solution with NaOH
and extract with CHzClz. Dry, concentrate, and purify by PLC to give N-(2,4-difluoro-
phenyl)-N,N'-dimethylethylenediamine.
Step 2: Combine the product of Preparation 2 (0.100 g, 0.23 mmol) with the product
20  of Step 1 (0.091 g, 0.46 mmol) in DMF {2 ml). Heat at 80° for 90 h, allow to cool,
concentrate, and purify by column chromatography to obtain the title compound as an
oil, mass spec m/e=467.

Example 11
25 The compound of Example 1-2 was also prepared by the following procedure.
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Siep 1:
N’IN
HN N Cl

=
To a solution of the product of Preparation 1, Step 1, (768 mg, 4 mmol) in DMF (20
mi} add N,N-diisopropylethylamine (0.88 ml, 5 mmol), foliowed by hydrazine hydrate
5 (0.2ml 4.1 mmol). The solution warms and a solid precipitates which gradually
dissolves over 1 h. After stirring 3 h, concentrate the solution under vacuum to about
1/3 its volume, and pour into water. Collect the precipitate and recrystaliize it from
CH;y0H to give the chloropyrazolopyrimidine. Mass spectrum: MH+ = 170,
! Step 2
N/_\N
10 _/ \—cl
To a stirred solution of 1-phenylpiperazine (6.5 g, 40 mmol) and 50% aqueous
chloroacetaldehyde (6.4 mi, 48 mmol} in CH;CI, (125 ml) at 5-10° C. add,
portionwise, Na(OAc)sBH (12.72 g, 60 mmol). When foaming ceases, allow the
mixture to warm to RT and stir for 3 h. Dilute with CH.Clz (100 ml), and shake with
15 1N aq NaOH to bring pH above 8. Wash organic layer with water and brine, dry over
' MgSO0;, and solvent strip. Chromatograph on silica and elute with 1% CH;OH/CHClo
to give the title compound. Mass spectrum: MH+ = 225.

Step 3:
NH,

5

! N\_

20  To aslurry of 60% NaH (0.14 g, 3.5 mmol) in DMF (30 ml) at ice bath temperature
add, portionwise, the product of Step 1 (0.51 g, 3 mmol}. When gas evolution
ceases, add the product of Step 2. Stir the resulting mixture at RT overnight. Filter
off dark red insoluble matter, and concentrate the filtrate to dryness under vacuum.
Triturate the gummy residue with CH30H to give the title compound as a light yellow

25  solid. Mass specirum: MH+ = 358.

The product of Step 3 was treated as described in Preparation 1, Steps 2 and
4, to obtain the compound of Example 1-2.




H 3 6-15"-ii1439 (H3C)2N 0 6-16C 492 0. Examle 7 NH2 | C--{' f--NH MN'%\SG!.O
NN~N To a solution of the product of Exanple 6, Step 1 (53 ng, 0.15 nmol) in
NVP 5 (10 nml) add 4-chl orophenylisocyanate (25.3 ng, 0.165 mml} ag RT.
Stir overwio922edd an additional 25.3 nmg of the isocyanat ECTARAVIEPMt 1 n to
conpl ete conversion of all starting material. Pour into water and coll ect
the precipitated title conpound. Mass _ggectrum M+ = 507. In a simlar
fashion, prepare the followi ng fromthe appropriate isocyanate, 10

i sot hi ocyanate or carbanmoyl chloride. NH2 N LN. N Z- N Exanpl ezZz- M5, [ M+l]
mO 7-2517 S 7-3CN-TH451 0 7-4H N-Vv-Exampleslz 0 H3C CcH3 WD, 01/ 9226 -33 01
NOV 2004 PCT/US01/1695-1 7-5F N--r$ 491 0 @& N--11- 2509 0 F 7-7467 O

Exanple 8 NH2 F N N'N O SlurryFthe produgt 'E));'(rﬁle 6, Step 1 (53 ny,
I

0.15 mmol ) in dry DWF (20 mg)_Q_ njai ni ng_triLe mne (77 ng, 0.76
mol ): add 2, 4-di fl uor obenzen ﬁ\g:y'\rl—\c-hﬁwr\ denN(3 , 0.225 nmmol ). Stir at
RT 2 days. Pour into water and collect they=

F
NH, _@_ N NH,
F N N F
NfLP - _\—'CI N __N NJ\P
F
HN ~ Cl - v/ —\-N‘ﬁ/\\CI
N= N=
Nqu
F iHZ
0
\,/ F - \_N):\ﬁm-mz
=/ H
N
. NH,

N
) rearrangement
OO N T e
N= HH

Step 1: To NaH (60% in oil, 142 mg, 3.5 mmol) in DMF (15 ml) add the chioride of

5  Example 11, Step 1 (500 mg, 2.9 mmol). Add to this 1-(2-chloroethyl)-4-(2,4-
diflucrophenyl)piperazine (846 mg, 3.5 mmol). Stir at RT 90h and concentrate.
Chromatograph to obtain the desired compound as a white solid. PMR in DMSO:
52.57 (4H, s), 2.76 (2H, 1), 2.85 (4H, 5), 4.30 (2H, 1}, 7.0 (2H, m), 7.15 (1H, dxt), 7.26
(2H, s), 7.97(1H, s). '

10 Step 2: Treat the chloride of Step 1 (37 mg, 0.095 mmol) in DMF (95 ml) with
hydrazine hydrate (9.2 pl, 0.19 mmol). After 4h, concentrate and chromatograph on
PLC to obtain the hydrazine as a brown oil. Mass spectrum: MH+ = 390.

Step 3: Treat the hydrazine from Step 2 (18 mg, 0.047 mmol) in DMF (2 mi) with
thiophene-2-carbonyl chloride (5.2 pl, 0.047 mmol) and DIPEA (12.2 ul, 0.07 mmol).

15  After 4h, concentrate and chromatograph on PLC to obtain the hydrazide as a yellow
oil. Mass spectrum: MH+ = 500.

Step 4: Heat the hydrazide from Step 3 (13 mg, 0.026 mmol) in N,O-bis(trimethyl-
silyl)acetamide (1 mi) for 2h at 100°C. Concentrate and chromatograph on PLC 10
obtain the title compound as a white solid. Mass spectrum: MH+ = 482.

20 The 1-(2-chloroethyl)-4-(2 4-diflucrophenyl)piperazine employed in this
sequence is prepared in two steps. Add chloroacetyl chloride (1.76 ml, 22.1 mmol)
and N-methyimorpholine (2.65 ml, 24.1 mmol) to 1-(2,4-difluorophenyl)piperazine
(3.98 g, 20.1 mmol) in CH,C!, (15 mi) at 0°C. Stir at RT 1h, concentrate, partition




_ precipitated title conpound. Mass spectrum M- = 529. In a simlary§ gq\m@g
prepare the followng: 2 ~ NNNZ v-\ Exam| eZ- N5, I\/Hn1e82q}5 3
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EtOAc-water, dry, and concentrate to obtain the amide as a brown oil. Toa 0°C
solution of this (4.71 g, 17.1 mmol} in THF (25 ml) add dropwise BHzeCHzS/THF (2M,
12.8 ml, 25.6 mmol). Stir at RT overnight, quench with CH3OH, concentrate, and
partition with CHoCl-water. Dry and concentrate the organic layer. Treat the crude

5  product a second time with BH;#CH3S/THF and work up as above to provide the
chloroethylpiperazine as a brown oil,

Example 13
NH2

F f -N
are™ J)/L e

NH, N NH
N¢LN |CH20HEBT / N HQNHN-BOC N/ N BDC

|
ane Y e Step1 G )D/km Sepz O/ )j)\
N-

Ny Step a\ F—@—N NH

NH
F NZTN HC! 2
F_@-NuN_L N N-NHZ «Stepd - / N }N Boc
N T f F N N— A NH
Step 5 N= H
/ \
HOOC”Q‘Br NH, R
F — NJ\PO o~ Br BSA
= Ex. 13
} F NUN—\_N x ﬁ.NH Step 6
10 N=

Step 1: To NaH (2.14 g, 80% in oil, 53 mmol) in DMF (20 ml), add the product of
Example 11, Step 1 (7.55 g, 45 mmol). Add 1-bromo-2-chloroethane (14.8 ml, 178
mmol}. Stir 1.5 h and concentrate. Chromatograph 10 give the dichloride as a white
solid.

15 Step 2: To the product of Step 1 (3.7 g, 16 mmol} in DMF (20 mi) add t-buty!
carbazale (2.53 g, 18 mmole). Heat at 80°G for 18 h and concentrate.
Chromatograph to obtain the carbarate as a white solid.

Step 3: To the product of Step 2 (3.16 g, 9.6 mmol) and K1 (1.6 g, 9.6 mmol) in DMF
(25 ml) add 1-(2,4-difluorophenyl)piperazine (3.82 g, 19 mmot). Heat at 90°C for 68 h
20  and concentrate. Chromatograph to obtain the piperazine as a brown solid.



10 NH2 1 N 'j,N-N Add 4-net hoxyphenyl chloroformate (56 ng, 0.3 ml )7 tho a
slurry of the product of Exanple 6, Step 1 (71 ng, 0.2 mmol) |nU

(25 m) contalnlng triethylamne (101 ng, 1.0 mmol). StertCJ}(;u
over ni ght W MR264Concentrate the solution to 1/3 its vol une'a pour |nto

water. Collect the precipitate, wash with water, and dry in vacuo_
Recrystal lize from CH3OH CH2Cl 2 to gi vesghe titIe compound. Mass spectrum:
M+ = 504. Exanple 10 ~2 F CH3 CH3 N\--/N-\\-N N Step 1: Conbi ne

o 8 BAGAERRE G f Bidh o7 R G rlgy P%r@“mﬁ e 2

(0.060 1fi)g. Add AW MOl dimxane)(28IMIAPSE0 16 gndmc@ﬂaandlﬂg ta pHt'd-1ne (10 ™).

naucous GoreeRieAndoRBadielib iR ouaf et ddenete Sybibseid, 72, Y LG

purify bStdpls Corgbine the pRodudatidfiSiep d- (Opthhgl P-3N, gmael) with 5-Bromo-2-furoic

0. 235 et$§4h§ﬁ§ﬁ1§¢? %7 sl SR BCRISTICh B KPR BAFE Al add0 o

m ). HeaED&I (807drg,90 3R maioh)and stircbbl Cormmaie maechramtqgrapwo @Pt%r urm
chrorrat o%%%lgeogggguéﬁ%?hgl e corrpound as an oil, mss spec m e=467.

npl 2 | t he foll
pr oc edu r StepBn D‘ﬁﬁqwggﬁpml@lpb§mg Iﬁ@'ﬁﬁﬁi@ %@38@%5)35 [359'5{“’ '”ﬁﬁﬁylgl{ylﬁlw kS
NTH acdt@rmidd 96 fnif.t Heaedt srsgd)wc faxn eph AP PEMYintd g@raem nEohbefitrate @ nmol )

2”?@5‘3;% Swéﬁﬁéeﬁn“%%%’@éﬁ s B raehict 35 ar\zoé WG sl MSTRE 4T g  ©

ceases, ?14 the m Xture to vvarmtoRTand stir for 3 h. Dilute with
OOn’g

CHzCl 2 ( Imilamdp fdpaite coigoubids lofthe dolingtstrdetiregwhlbrgihdvis & \\ash
organic layer with water and brine, dry over MSO, and solvent strip.

Chr onat oge bntheitables and elute with 1 % CH3OH CH2C1l2 to give the title
conpound. Mass spectrum M+ = 225, Step 3: 2NH2 N

F N
N\ NTNTY g
7\ -
= N\_.JNXN NN
| -

Example R MS m/e
13-2 Me 480
g
Q
133 '\ _q | 590,502
Q
13-4 I 465
N
13-5 )Y 479
Me
13.6 Br 544, 546
3
(®)

13.7 _@ 466
13-8 :{ 512
F
13-9 _Q 476
13-10 I ¢ 484
(8]




N NI NC N=20 To a slurry of 60% NaH (0.14 g, 3.5 nmol) in Eb((g@\’g?
at ice bath tenperature add, portionw se, the product of Stop 1 ( 0
nmo! ) voI ution ceases, add the product of Step e
resultlng%gﬁﬁ? at RT overnight- Filter off dark red ins‘@T@déhfr'r%?ter
and concentrate the filtrate to dryness under vacuum Triturate the gummy
residue wwth CH3OH to give the title caomgwund as a |ight yellow 25 solid.
Mass spectrum MH = 358. The product of Step 3 was treated as described in
Preparation 1, Steps 2 and 4, to ob 8 41 conpound of Exanple 1-2. N HN
T-Cl To a sol ution of the product og—@&g}raiétion 1, Step 1, (768 ng, 4
mmol) in DMF (20 nl) add N, N-diisopropyl et hyg4gm ne (0.88 nl, 5 mmol),

foll owed by hydrazi ne hydrate §0 2 m, 4.1 jm)lh) b solution warms and a

solid precipitates which gra X,/_%ssol After stirring 3 h,
concentrate the solution und acyuum t O_; NL13 s vol unme, and pour

into water. Collect the precipitate and reg stallize it from CH30H to give
t he chl oropyrazol opyri m di ne. Mass spectrum M+ = 170. Step 2; 0 2 NOV 201

~ WD 01/ 92264 Iy I F R =\ - C
N2 N)I-N-N i E’éﬂ%%ﬁﬁe@z&?ﬁ@cﬁ’ QAT ﬂl@ PitnieR N o
dehydr at FWeridedweserjdadde (0.8E4 0, P25 mmohrnd diisppragylethylamine (0.086 ml,

5 0.4 mmol) in DMF (4 ml). Stir 2 h, concentrate and chromatograph 1o obtain the

hydrazide as a white solid.
Treat this material with BSA as in Example 13, Step 6 to obtain the title

compound as a white solid: MS m/e 477 (M+1).
Similarly prepare compounds of the following structure, wherein R is as
10  defined in the table:

. NH2
_ YT NJ\N-N\LP‘
-~
I‘-—\=/_ Nt/ —\_NYN
N_
Example R MS, m/e
14-2 ——Q‘Noz 511
14-3 EF 494
)
Exampie 15
NHa

(—OMe o
Nx ))/L )—U—CI

15  Step 1: To the product of Example 13, Step 2 (3.54 g, 10.8 mmoi) and Ki (1.79 g,
10.8 mmol) in DMF (35 ml) add 1-(4-(2-methoxyethoxy)phenyl)piperazine (5.1 g, 22
mmol}. Heat at 90°C for 90 h and concentrate. Chromatograph to obtain the
piperazine as a brown solid.

Step 2: Treat the product of Step 1 with HCI as in Example 13, Step 4, to obtain the

- 20 hydrazine as a yellow solid.
Step 3: Treat the product of Step 2 with 5-chloro-2-furoic acid as in Example 13, Step
5, to obtain the hydrazide as a yellow solid.



Step 1: To NaH (60%in oil, 142 ng, 3.5 mmol) in DW (15 nml) add the
chloride of 5 Exanple 11, Step 1 (500 ng, 2.9 mml). Add to thls[]“\ W
1-(2-chloroethyl)-4-(2,4 difluorophenyl)pi perazine (846 ng, 5 mol ). Stlr
at RT 90hwernd/edicentrate. Chromat ograph to obtain the deg'FTéJé"H und as

a white solid. PMR in DVMSO 52.57 (4H, s), 2.76 (2H, t), 2.85 (4H, s), 4.30 .

(2H, t), 7.0 (2H, m, 7.15 (1 H, dxt), 23,26 (2H, s), 7.97(1 H, s). 10 Step
2. Treat the chloride of Step 1 (37 ny, 8 095 mMmmol) in DMF (95 m) with
hydrazi ne hydrate (9.2 .1, 0.19 mmol ). After 4h, concentrate _and

chr omat(ﬁm Ermeatnheprodu@ttduSiepr%Mﬁtncﬁ%&uaseneE@(amnied@nséﬁ@5 Mass spectrum
M 8 45 1) in
DIVF (2 ?roﬁt?%g?’%%ﬂ_t@ [gtnatéﬁ @% h-fﬁfbélﬁl Orl%hﬂ?le?scﬂté-l\/!@rg/%f?ﬁ nngP;) and

DI PEA (1M-1)., 0.07 mmol). 15 After 4h, concentrate and chronat ograph on
PLC to obtaln I Mt a3 500. S ,p
4. Heat the hSJH igazr!p'dgt‘ e%%%%@gﬁ@o@gﬂ? chH\é ,fcﬂldw|n%/§ﬁ§ct§19@ﬁﬁrl]ﬁé’\tl@ion bi s(trinmethyl -
si | y3 ) acdefinadie the table:f or 2h at 100C. Concentrate and chromat ograph on PLC
to obtain the title conpoun 3. a White SO|Id HMass spectrum M = 482 20
The 1-(2-chloroethyl)-4-(2,4-di tLuor enyI ) | -aIZ| ne enpl oyed in th| S

sequence is prepared in two @ @ Add ¢ or dacek. ?‘Bhl oride (1.76 m, 22.1
mml ) and N-rnethyl nor phol i ne ‘2. 65 M, fﬁ#{?

1- (2, 4-di fl uor ophenyl ) pi perazine (3.98 g, mTD|) | n CH2Cl2 (15 m) at
0C. Stir at RT 1h, concengtate;—paftitiony02NoY-2004-"0701192264

PCT/ US01/ 16954 - 37 Et OAc- wdbx@mplerly, and "Concent rM% ‘M gbtain the anide as

a brown oil. To a 0C sol ptigapof this N1 g, sgpli) in THE (25 nl)
add dropw se BH3CH3S/ THF ZM% 222. 3 nﬁ@‘f&afnvi §8é8t| r jat RT overni ght,
pr o3

guench with CH3CH, concenprate—en Pat-t+on 2-water. Dry and

concentrate the organic | pyed5-3Trent the crpude 5 ct Ja second tine with
BH3CH3S/ THF and work up ag above tb prt he | chi or oetlhyl pi perazi ne as a
brown oil,- F NH2 N~ N Q CH2CH2Br|{ N= 114 BEXanplje 13 NHZ NJIN-NO N -\ N1
| Br NH2 NJIN H2NHN-Boo [ €p 2[C- v NgNHZ NI -)]~Cl Step 1 C-\-N N
N\ Step 5 HOOC ﬁ%'do — I\%‘a[’w

\ /" F
155 .—Q‘F 522
15-6 _Q\CH; 518
E e 1
2}—0!—13 NH, i
D G
-
10 Combine the product of Example 1-83 (0.080 g, 0.16 mmol) with Ac,0 (0.028

ml, 0.28 mmol) and 4-dimethylaminopyridine (0.004 g, 0.03 mmol) in DMF (5 mi). Stir
4 h, concentrate, and chromatograph to obtain the acetate ester as a white solid,
MS: m/e=532 (M+1).

Example 17
NHa

A

- -N

HO-N 7\ N™ N5
I >

Wl NIy

Combine the product of Example 1-21 (0.100 g, 0.21 mmal} with H.NHOHe«HGI
0.029 g, 0.42 mmol) in 95% EtOH (9 mf). Add 10 drops conc. HCI, heat at reflux 5 h,

15



CFN,NHJI\-KI" YNHF/ --- N'NfIOBr BSA ' } F- NN_ ANNHStep .
13 N H 10 N Step 1: To NaH (2.14 g, 60%in oil, 53 mmol) in DW azmﬂmo’:u
add the pr Example 11, Step 1 (7.55 9,45 nmol ). A

1- br ono- 2\g§%8}?52§f‘hane (14.8 mM, 178 mmol). Stir 1.5 h an cTélrJlScelH ?Rgt

- Chromat ograph to give the dichloride as a white solid. 15 Step 2; Tothe
product of Step 1 (3.7 g, 15 mol) in DM (20 m) add t -butyl carbazate
(2.53 g, 19 mmola). Heat at 80G for 18 h and concentrate. Chromatograph to

obtain t S e t : :

(3.16 . '%CEBWK‘?S%IZ, lﬁat"‘qi% aIFcRrg'tcgcoé ﬁﬁd:f’tte ﬁ?g@h@%h&ﬁés 2viite?

1- (2, 4- dlsqlfdoMﬁ)rre»fWﬁal(Mf‘e)zleiyonmtegraph the metbey liquerdo chtagomidivenals h 20

and concelj} gg& Chr omat ograph to obtain the piperazine as a brow solid. F
NH HCI NNH2 .0 Ste 4 F~ 1 Nv-~NBoc Boc i ,NH O 2 NOV 2004 WO

01/ 92264 PCT/ Ssimiletig gaparesths: repthoxime sa sihite g, MSdmée—Fem Bed):3 (3.38 g,

6.9 mol) in 1:1 CI—BO—I—CHZCIZ (5CNH;m) Add 4M HC in dioxane (20 m). Stir

AN

16 h and gge-a. H11-192 nce rate and chromat ograph to obtain
t he hydrazi neva X\ N OV\NS.%-::d S nbi ne the product of Step 4
(0.120 g, O.p3a 5 acid (0.071 g, 0.37 mmol ) and

HCBt5H20(00509 0.37 mmol) y DIVF(6 m) .gAdeto EDCI (0.071 g, 0.37 nmol)
and stir 1 h. Concentrate and chrorrat ograph to obt ain the hydrazide as a
yell ow solid. Step 6: Dissolve the product of Step 5 (0.163 g, 0.28 mol) in
N, O-bis(trinmethylsilyl) acetam de (Exampledgat at 120C for 16 h and pour
into CH3CH. Concentrate and 10 chronat ograph to obtain the title product as
an off-white solid: M5 nie 544+546 (M1l). IarIy prepare conpounds of

the:follow ng structure, wher as @ETN d thetable Exanpl eRVS
me 13-2Me 480 11 13-31 1 cﬁ's}-@—\_ )YL

/ \
B(OH), MsCli
AW N Ser (O

LOH Step 1 N= = -0H /
Step 3

Ex. 18

10 Step 1: To a solution of 4-bromophenethyl alcoho! (0.600 g, 2.98 mmol) and 3-
pyridinylboronic acid (0.734 g, 5.97 mmol) in toluene (35 mi) and EtOH (2 m!), add a
solution of K,CQ, (0.8826 g, 5.97 mmol) in H,O (16 ml) and tetrakis(triphenyl-
phosphine)palladium(0) (0.172g, 0.149 mmol). Heat in a sealed tube 18 h at 120°C
and cool. Extract with EtOAc, wash with brine, dry (I(CO,) and concentrate.

115 Chromatograph on silica (30-50% EtOAc/hexanes) to obtain the biaryl alcohol.
Siep 2: To the product of Step 1 (0.540 g, 2.71 mmol) in CH,CI, (15ml) at 0°C add
mesyl chloride (0.35 ml, 3.52 mmol) and Et,N (0.57 ml, 4.00 mmol}. Stir2.5 h and
extract with CH,Cl,. Dry (Na,S0,) and concentrate to obtain the mesylate.

Step 3: Add the product of Preparation 4 (0.347 g, 1.44 mmol) to the mesylate of

20  Step 2 (0.480 g, 1.73 mmol) in DMF (4.5 ml}, followed by NaH (60% in oil, 0.082 g,
4.04 mmol). Stir 18 h and extract with EtOAc. Wash with H,0, dry (K,CO,) and
concentrate. Purify by PTI.C (5% CH,OH/CH,CL,, developed twice) to obtain the title
compound as a white solid, MS: 423 (M+1).

By the above method, prepare the following (Example 18-8 from commercial

25  biphenylethanol):




0 13-41 \465 N H 13-5479 N Me 13-6Br 544,546 :):0) 13-7~466 13-8F 51% E
13-9476 13- 10F484 0 2 NOV 2004 WD 01/ 92264 PCT/ US01/ 16954  39- EXbhpl et
Treat the oduct of Exanple 13, Step 4 (0.080 g, 0.20 mlﬁc%# EI,IEH goti noyl
chl ori de N{’))Qi bride (0.044 g, 0.25 nmol) and dii sopropyl et amne (0.086
m, 5 0.49 mml) in DM (4 m). Stir 2 h, concentrate and chromatograph to
obtain the hydrazide as a white solid._4§r_eat this material with BSA as in
Exanple 13, Step 6 to obtain the title conpound as a white solid: M5 W 477
(Mtl). Simlarly prepare conpounds of t followi ng structure, wherein Ris
as 10 defined in the table: F Exarrple 2 W 14-2kF)511 NO2 0 14-3494
Exanple 15 Owve NH2 J, N o "1 NN N -NBN 11 N15 Step 1: To the
product of Exanple 13, Step 2 gY_E@_ , 10.8 miand KI (1.79 g, 10.8
mmol) in DMF (35 m) add 1-(4- ROX t i¥xy) ptienyl ) pi perazine (5.1 g, 22
mmol ), Heat at 90C for 90 h and conc ate. Chromat ograph to obtain the

pi perazine as a brown solid. Step 2. Treat the product of Step 1 with HCl as

in Exanple 13, Step 4{ g Abfed n the 23-Yhydra2| ne |amMS mied llow sol i d.

18-5 FsCO @ Q 506
18-6 Meo_@_@— 453

@

. /TN - A
18-9 N, 423
Example 19
NHz
NA\N"\!, 0
& s A=y W
=N N
=
7N SnBua
_TBS-Cl = - & N
_< :> \ Step1 <:> \_otgsg Ster? =N OTBES
TBAF
Step 3

Step 5
B 19 PS5 (/ \> < ) et N
OMs 819p4 =N OH

Step 1; Combine 4-bromophenethyl alcohol (3.00 g, 14.9 mmol), triethylamine (2.68
ml, 19.2 mmol), dimethylaminopyridine (0.180 g, 1.47 mmol) and t-butyldimethylsilyl
chioride (2.45 g, 16.3 mmol) in CH,Cl, (75 ml). Stir 1 h, wash with H,0, dry (K,CO,),
and concentrate. Chromatograph on silica (hexanes) to obtain the silyl ether.




Ste Q 3: Treat the product of Step 2 with 5-chloro-2-furoic acid ad KV
Exanple 13, Step 5, to obtain the hydrazide as a yellow solid. 0 2 NOV 2004

WO 01/ 922 1(,‘9'% 01/ 16951 -40 Step 4: Treat the product of TR ,th BSA
as in Exa%qg) HsSte . Chromatograph to obtain the tlthe corrp@(ﬁdr%% as a

" white solid, M nle 538+540 (MHl). Simlarly prepare conpounds of the

fol |l ow ng structure, wherein Ris as 54@efined in the table: NH2 N N)-N
N}J-R~ Nv .'"Y'N ExanpleRMS W 15-2-0 -Br Br 582, 584 O 15-3F532 15-4F

ncon 17 SSRENTEGE compau SR (0GB IREiRO I BE (5 B8 i
with Acz&(trobotylstammyl)ayriginertibd gaacB&lmmlheﬂdyeﬁ%laewewlm@ml 4 g, 0.03
ngg![ ;t Ienegme:dr"ﬁ@ (@1*?1\,\356'695 ﬁ’mﬁbl) K)gl%ﬁ%frgig;a W‘%a?kféxqgﬁttp fm ftf\l @, ﬁﬁ’éra' n the
through Celite, and wash with NH,ClI, brine and t en water. Dry (KZC
5 concentrate. Chromatograph on silica (3-5% EtOAc/hexanes) to obtain the blaryl,

MS 314 (M+1).

Step 3: Combine the biaryl of Step 2 (0.180 g, 0.57 mmol) and TBAF (1.0 M in THF,

1.7 ml} in THF (5.7 mi}. Stir 2 h, wash with saturated NH,Cl, and extract with EtOAc.

Wash with H,O several times, dry (K,CO,) and concentrate to obtain the alcohol.

10  Steps 4 and 5: Conduct as in Example 18, Steps 2 and 3, to obtain the title
compound as a white solid, MS: 423 (M+1),

Similarly prepare the following compounds:

Ex. 19-2, MS: 424 (M+1)

Ex. 19-3, MS: 423 (M+1)

15
Example 20
iy
- -N 9
7\ NZNN
S W/
) N= NIE/LN}—Q
/! —
o N

To the product of Example 18 (0.055 g, 0.13 mmol) in CH,CI, (1.5 ml) at -78°C
add m-CPBA (0.050 g, 0.29 mmol). Allow to warm, stir & h, and wash successively
20  with sat. Na,5,0, 5% K,CO,, and H,0. Dry (Na,SO,) and concentrate. Purify by
PTLC (10% CH,OH/CH,C}) to obtain the title compound, MS: 439 (M+1).
Similarly, oxidize the product of Example 18-2 at 0°C or RT to produce the
sulfoxide, MS: 484 (M+1), or the sulfone, MS: 500 (M+1).

NHZ NH,
AN
=00 5» MO 5-0-0- SN0
-N__

25 Ex. 20-2 Ex. 20-3



N 15 N Conbi ne the product of Exanple 1-21 (0.100 g, 0.21 rmmol) Wit KOV 200t
HzNHOHHC 0.029 g, 0.42 nmmol ) in 95% EtOH (9 m). Add 10 drops conc. HC,
heat at r u , 1r;11 02 Nov -'WD 01/92264 -41 PCT/ U dd DVF
(1.5 m), r?e%HX”i%’h al l ow to cool, and filter to obtalnt%?IJ()“?(S??rr/lsies’egi1
white solid, M n1e 487 (Mtl). Chromatograph the nother liquor to obta| n
additional product. Simlarly prepare.igae net hoxine, a white solid, Ms:

m e=501 (MF1l): NH2 %N MO-N1 /~NNMI=r X-J 5 Nr Ex. 17-2

Exanple 18 NH2 N )-NNO ;zN 1! (E |42 a-\ \ $t 2 . ' LCH Step
1 NJ. SOH ;v OVB/StepSEx 18 lo—g'bé—i—Toasolutlon of
4- br onophenet hyl al cohol (0. 6 2.98 muM,) and 3- pyridinyl boronic acid

(0.734 g, 5.97 mmol) in toluen 5m) add OH (9 m), add a solution of

K2C03 (0.8826 g, 5.97 mmol) in j_é-G_ ) d}-t—makl s(tri phenyl -

phosphi ne) pal | adi un{0) (0.172g, 0.14 “Meat¥n a seal ed tube 18 hat
120C and cool. Extract with Et OAc, was th brine, dry (K2C33) and
concentrate. )15 Chronmatograph on silica (30 50% Et OAc/ hexanes) to obtain

he bi | | i
tCHgO 1'26231/5 nﬂ)éehf%ge tﬁé%‘i’or?&bttd?@r?ﬁ&%% &0. $b§@ Mpmw@bmé Fﬁ; mm )%o' n

ori
m, 4. ocbenasnethiol {9.075,19. 5 mmeatara@&éﬁﬂoéﬁécg ib
concgnt rigkat A0SO 36Nsh BadraRpitbatrate. SPERItIdN Mebh@tm@dmﬁ waferﬂwaphmath on 4

N (4, SRS, 45‘ry8”ﬁ°e'ad>@é§9§ Reirarbosl Fie ReeR TS fom A nstydn ff |

and ext resmpoiind, MSHnle ¥892 (M41). H2O, dry (K2C3B) and concentrate. Purlfy

by PTIC (5% \é{} @ﬁ) obtain the title conpound as
a white soli d Wé%ﬁqﬁg?ﬂi&ﬁﬁ% urJl-réét hod, prepare the follow ng

(Exanpl e 18-8 fromcommercial 25 bi pheny\ét hanol)

zs—\_)j)\

Example MS, m/e
21-2 _@_we 408
21-3 ci 426, 428
Me
21-4 _(N_ 394
\\
\ 4
21-5 N= 379
\_/
10
Example 22
MeO

o X
MeO

N% N’N
Ty

Combine the product of Preparation 6 (0.11 g, 0.25mmol), 3,4-dimethoxy-
phenol (0.154 g, 1.0 mmol), and K,CO, (0.138 g, 1.0 mmol) in DMF (5 ml). Heat at
15 90°C for 48 h and concentrate. Partition between EtOAc¢ and water, wash with 1N
NaOH and then brine, dry over MgSO,, and concentrate. Chromatograph on silica
(1.5% CH,OH/CH,C\,} 1o obtain the titie compound, M$: m/e = 422 (M+1).
Similarly prepare the following compound, MS: m/e = 454 (M+1).




- 02 NOV 2004 WD 01/92264 PCT/USO01/16954 -42 Exanple lezZ-Y-M5 mnle dig %Yﬁ
/\/468 18-3MbO \ /\/452 18-4Et 0466 18-5506 18-6MO 453 N 18-7N 1 \ } 0“
0422 18-9 nple 19 NNHO A -e 1% N 1/ TBS-C ---SnBu3
~| OTBS S'i/%%;/yfﬁ%% Step 3 5 Step 5 Ex.19 f MsCl OVB St g%&oz(”%‘l\‘l’
- Step 1: Conbi ne 4-bronophenet hyl al cohol (3.00 g, 14.9 mmol), triet hyI am ne
(2.68 m, 19.2 mol), dinethylam nopyriggne (0.180 g, 1.47 mmol) and t
butyl di mrethylsilyl chloride (2.45 g, 16.3 mol) in CHzZCl, (75 m). Stir 1
h, wash w H20, dry (KzZCO ), and concentrate. Chromatograph on silica
(hexanes) @btain the gy yl ether. NOV WO 01/92264 PCT/US01/ 16954 -43
Step 2: To thrrpound/IQf tep 1 (0.300 g, 0.95 mmol) in dry toluene (15
m) add 2-(t put yl 5n y Pgine (1.05 g, 2.86 mmol) and tetrakis(tr
phenyl phosphi ne)e—Qr i 0.M1/g, 0.095 mmol). Flush with N2 and heat 16
hat 120C. Cool hr ugh lite, and wash with NH4CI, brine and then
water. Dry (K2COB) anN concent r at egxChpamat ograph on silica (3-5%
Et OAc/ hexanes) to obtain the biaryl, M 314 (M:l). Ste 3: Conbine the
biaryl of Step 2 (0.180 g, 0.57 nmml) and TBAF (1.0 Min THF, 1.7 m) in
THF (5.7 m). Stir 2 h, wash with sagyaed g HACI, and extract w th Et OAc.
Wash with H20 several tines, dry (KZ cQagentrate to obtain the

al cohol. 10 Steps 4 and 5: uct as in ExarH)JLe &8 St eps 2 and 3, to
obtain the title MeO o >_Q
\_/"\_N))/LN
N=

}5 . Step 1: To NaH (60% in oil, 1.32 g, 33 mmol) in DMF (25 ml} at 5°C add dropwise,
with stirring, 3,4-dimethoxyphenol (4.77 g, 30 mmol). After 0.5 h, add 1,5-dibromo-
pentane (20.7 g, 90 mmol}. Stir 2 h and concentrate. Chromatograph on silica
(CH,C1,) to obtain the monobromide, MS: m/e = 303 (M+1).

Step 2: To NaH (80% in ofl, 0.044 g, 1.1 mmel) in DMF (25 ml) at 5°C add the product

10 of Preparation 1 (0.241 g, 1.1 mmol). After 0.5 h, add the compound from Step 1.
Allow to warm, stir 18 h, and concentrate. Partition between EtOAc and water, wash
with 1N NaOH and then brine, dry over MgSO,, and concentrate. Chromatograph on
silica (2% CH,OH/CH,Cl,) and recrystallize the appropriate fraction from CH,CN to
obtain the titie compound, MS: m/e = 464 (M+1).

15

Example 24
NH

1 Me N/ N-

/NLHZ )N\Hg
N7 NN "< :NH )C NN, O
T N ~
90“\_ J}/L \ / Step1 [ _\—N \/LNW
N= N=
HCI
Step 2 NH,
AN
MeONH, ’C NN O
Ex. 24 tmem——— . N .
Step 3 _\_N‘/ﬁ/LN)_—U
N—

Step 1! Combine 1,4-dioxa-8-azaspiro(4,5)decane (0.48 mi, 3.8 mmol) with the
20  product of Preparation 2 (0.66 g, 1.5 mmol) in DMF (10 ml). Heat at 90 'C for 16 h,
allow to cool, filter and wash with CH,OH to give off-white solid, MS: m/e 411 (M+1).




conpound as a white solid, Ms: 423 (M+tl). Simlarly prepare the fo OK"G\\/@UL
conpounds: NH2 N L-NNO ~~N 1! Ex. 19-2, Ms: 424 (Mrl) 15 Ex.

423 (M+l) Exanple 20 NH2 N)NNO N 1/ N To the pr oduct f L&, 18
(0.055 g, W9 APl ) in CH2A 2 (1.5 M) at -75C add m CPB ("16:6%% g, 0.29
mmol). Allowto warm stir 5 h, and wash successively 20 with sat. kSO3 5%
KCA, and H2O. Dry (N; SO4) and concentrgge. Purify by PTLC (10%
CHC]—UCHZCIZ) to obtain the title conpound, Ms: 439 (M+tl). Simlarly,

Ve C1ge S PGACIheoomieiR Seper (odgedi]e Ml iPaBHaEe, feFmhand e, |,

N42F E>l:| 2RCE10 281 &t ﬂ\EfoFchfns RUCHA), RetNEMiZR00HN sﬁDN}zﬂH@Qngn@enrm;'tn6954

(48, xR b ol oI IO RodloN, (R ise s BhHsipoRhpRERaR WA, &

I(DO 091 gCH)O#BOHYCH, o bbtdivihe Rétonk)as 5wmmtpmﬂd@0®ﬂ80m/8r86¥nﬂ\/|¢b centrate.
tit t

AL IO T e OTMIRINE .
= 392 ( Mahine Biydidcifdridep(0cqBa g, @.88 rmoidlpini myicinad i sStir fgr 6 mnm 0N\ /

Exanpl ez(‘é’(gr}lcé{'ﬁreﬁé PAHRREh CREALD Hared, 33P) 448 590 CHONIMVEREI NDR}- SN379 10

Exanpl e
(MgSO4) concentrate and chromatograph on silica with 5% CH, OH CH,Cl, o obtain
the title compound as a white solid, MS: m/e 396 (M+1).
10 Similarly prepare the following compounds:
NH2
R11 N” "N~ -N
N—\_ /b/L )—Q
Example R" MS, m/e
24-2 -CH2CH3 410
24-3 ~CH2CH20H3 424
24-4 -CH2CHCH2 422
24-5 -C(CH3)s 438
24-3 -CeHs5 458
24-4 -CHz2CeHs 472
Example 25
NH
HgoO"\__O 2
—CN_\_ fb/l\ >_Q
MeO MeO
HNoH __HO g T g
o) N-Chz 2 - - _
{: - Step 1 N= N=Cbz Step 2 N N-Cbz
Ha
MsO Step 2
&
EX 25 ~e————— q 3
; Slop 4 N NH ;
5 |

Stop 1: Combine benzyl 4-oxo-1-piperidinecarboxylate (1.0 g, 4.3mmol) with
H,NOHHCI (0.89 g, 13 mmol) in pyridine (5 ml). Stir 16 h and concentrate. Partition
hetween NaHCO, (sat.) and EtOAc, dry (MgSQ4) and concentrate to give the oxime.




- NH2 N-N-NO N 11 N= Conbine the product of Preparation 6 (0.11 @5 yny g
0. 25mml ), 3, 4-di met hoxy- phenol (0.154 g, 1.0 mmol), and K2CO3 (0. fgg] g[,““"

1.0 nmol) i 5 mM). Heat at 15 90C for 48 h and conce rtition
bet ween Et‘@g% water, wash with 1 N NaOH and then bri ng},&g}r@ﬂgg%# MySO4,
- and concentrate. Chromatograph on silica (1.5% CH3QH CH2G 2) to obtain the

title conpound, MS. nie -- 422 (M+tl). Sigvlarly prepare the follow ng
compound, MS: mle = 454 (M+r1l). 01 NOV 2004 WO 01/92264 PCT/ US01/ 16954 -45

Ex. 22-2 le 23. S 1. .\ T 609% i ifl, 1.3 1), | 25
) at 5584 drephineche RPENELRT SRy (0-40 £ dishatnol yibnSpRety! rethy
nol ) . tAiaKMr (0.20 i, zaﬂdnmﬁﬁaﬁmlamo.t&gt %J’Femh&ﬂt )i?\b[?MFFJ(B ﬂﬂplsurﬁhrarﬁ h %gd
concentrate ranh.,on_sili o) ;
o= 08bnrmraPaR oA i AReR N Gt Land ek, An MGSOA AR SoH2Ra%
nil) at Sbracatedrapbtie vediddd oofsirewith 2006 EtOACOhEddng to bbiaimtiee alkykteddr
0.5 R, ag?intlge conpound from Step 1. Allowto warm stir 18 h, and

concéntrate. Partition between Et OAc and water, wash with 1 N NaCH and then
brine, dSierderSivgioprodun of Step (Ced® g, CH7TommalpeedtEGrP A/ (0.845 gRin
CH3QH CH i t ' \ i(EBCN to
obtain BeoE L e hanount i, fdfer Eohedins 1BHIAR MR "o
NN-N N= Gigp.d; Treatthe amiprigf Step3 with thepragiush of Preparptioy 2ggin Isxarpple 2. 24
WN MOONH&teSte o 8bfain it iid\borfpbuhd &Y'a WhiteAolid, MS: m/e 440 (M+1).

10

\ Exampie 26
! NH2

Q J\N'N O
HN-CN\_N)j)aN\)_U
N.—-

Add sodium triacetoxyborohydride (0.083 g, 0.39 mmol) to a mixture of the
product of Example 24, Step 2 (0.050 g, 0.13 mmol), aniline (0.035 ml, 0.39 mmol),
15  and AcOH (0.045 ml, 0.78 mmo!) in dichloroethane (3 mi). Stir 16 h and partition
between NaHCO, (sat.} and 5% CH,OH in CH,Cl,. Dry (MgSO,) and concentrate.
Chromatograph (5% CH,O0H-CH,CI,) to obtain the title compound as a white solid,
MS: m/e 444 (M+1). _
tn similar fashion, prepare the following compound, MS: m/e 445 (M+1).

— NH;
| hY
. HN N = \ /
O Nt
20 N= EX. 26-2
Example 27
H
MeQ 2
OO SO
0 N = W
\_Né/kl\l
N=
Buli
MeQ : MeQ MeQ
- O;CN'C"Z Lo HO ELsH T
—_— . 3 0 -
o Br Stop 1 0 N-Cbz Sz —Q—CN Cbz

MeO H, Step 3
Exo 2? fer————— \_\ /2

Step 4 O—Q—CNH



N Stop 1: Conbine 1, 4-di oxa-8-azaspiro(4,5)decane (0.48 m, 3.8 mmlqza m\tﬂn
the 20 product of Preparation 2 (0.66 g, 1.5 mmol) in DM (10 nl). H

90 *C for_16 h allow to cool, filter and wash with %%éﬁé’gﬁﬁﬁ g‘ff-V\hite
solid, NEVOM@I2641 (Mk1). 02 NOV 2004 WD 01/ 92264 PCT/ USO1 2% st ep

2: Heat the product of Step 1 (0.476 g, 1.16 mml) in acetone (10 mM) and 5%
HC. (10 m) at 100 .C for 16 h. Cool, tralize with sat. NaHCO3and extract
with 10% CH3OH in CH2G 2. Dry (l\/gSO4) concentrate and chromat ograph on

silicawith CH3OHCH2A 2 to obtain the ketone V\g gﬁ‘ﬂ
367 ( M 15tenet:SCoptine doREMEP PRI SRR 31200 BTG Wwith & RSB M&MGRINGT i ¢
O rret hyl @@% 'rﬁi/%o oarmﬁ(;ﬁ) and etd q8i3teg,(6D.038ma) iR a2 BtdFE{S0 i matcatne (3

Sti conc ntrate. Partition between NaH fsat.) and 5%

CHBO—I i rredhm fllxan'/geoﬁ)coneemfeﬁr bromaiggraRh AR Sl Y 6# si | . ca with
5% Gﬂ%@&h@i&u@m Ve thehethbt hé% @@ap@ium#oqﬁusaemér %\zle?sgl 14,8 fol l\?ﬁhﬁdr@%
' A

I'arl gpare t co
| PR (Bhra) 2l -B8 Gipcian olLe 1.6 Neit Besenm 428 la 13- mseais: BHigisr 10
EX Zg( ?Hﬁ? %%@&a%oﬁﬁidﬁﬂéﬁbaﬂzﬂ 4%@6%(3&%@@&@0@%& &g, 0. 'Dnm@l) B’lt ep 1
nzy
4- oxo- | éfﬁ“ﬁ%‘? & Fﬁ)&c§?539<ry? th;Pct ﬁ“‘@"’&o WA ltl%" ?ﬁ‘?%ﬁﬁf\lﬁ?% I&5"@9 g, 13
mm'(:)ogl EEWM L @) )andtoncelfirate. amhéomamaphm sifea wuhlE:i@#dﬂmen
NaH t concentrate to give the oxine. H H
No N s iﬁ?\bﬁﬁzﬁ%\@%ﬁﬁﬁa@/ US01/ 16954 - 47 Step 2: Combine the
pr ou'mct $teps:effola ¢olutiongf the produsttiof Gitep 120881 Bymmed: anyd trl%h)ﬂéllaf(eo 20
] | -
concent r@t@ }Tﬂ’art |'E'|i|oH f@ %&e@H Mé Eﬁ & 7? @I\%jd(ﬁﬂ%)o Séhb gleHzfmnSdO
concent riamol). Allow to warm over 2 h and partrtlon between sat. NaHC an CH,CL,. Dry
(MgS0s4) and concentrate. Chromatograph on silica with 20% EtOAc/hexane to
obtain the reduction product, MS: m/e 370 (M+1).
15  Step 3: Stir the product of Step 2 (0.300 g, 0.758 mmol) over 5% Pd/C (0.030 g) in
EtOAc (5 mi) and CH,OH (5 mi) under H, for 2 h. Fiiter and concentrate io obtain the
amine.
Step 4: Treat the amine of Step 3 with the product of Preparation 2 as in Example
24, Step 1, to obtain the title compound as a white solid, MS: m/e 503 (M+1).

20
Example 28
NH,
Pl B ARy
N S, A=
HO _LNN_ N

Treat the product of Example 1-145 (0.020 g, 0.044 mmol} in EtOH (0.5 ml) at
0°C with sodium borohydride (0.005 g, 0.13 mmol) and with an equal amount again
25  after 0.75 h. After another 0.75 h, panrtition between CH,Cl, and sat. NH,Cl. Dry
(N&,S0,) and concentrate. Purify by PTLC (10% CH,OH/CH,CI,} to obtain the title
compound as a white solid, MS: 459 (M+1).

Example 29

30 MGCZ_CN-\ )j/L )_Q

Treat the product of Example 1-145 (0.020 g, 0.044 mmol) in pyridine (0.5 ml)
with methoxyamine hydrochioride (0.011 g, 0.13 mmol). Stir 16 h and concentrate.
Pantition between CH,C|, and sat. NaHCO,. Dry (Na,S0O,) and concentrate. Purify by




Chr omat ogr aph the residue on silica with 20% Et OAc- - hexane to obt ai nm -
al kylated 5 oxinme. Step 3: Stir the product of Step 2 (0.45 g, 1. 4% ik I7)"“L

over 5% P, 45 g) in EtOAc (25 m) under H2 for 6 h. Filter
concentragleoﬁlggga tain the amne. Step 4: Treat the am ne oipcgfl@”é&\g?th t he
product of Preparation 2 as in Exanple 24, Step 1, to obtain the title

conpound as a white solid, Ms: nie 440_(4&1). 10 Exanple 26 HN-CN-\ _N NH2
u-::K-N Add sodiumtriacet oxyborohydride™(0.083 g, 0.39 nmpl) to a m xture

of the 4. Step.2 (0.050 g, 0.13 nml), .anjline (0.035
o 0 3oPTRE % St ORAERLELS ToBiait e s Sameriing a5 WhdeSSiBaMSAABE 3 m )
Stir 16 fMmangd partition between NaHCO3 (sat.) and 5% CH3OH in CH2Cl 2. Dry
(MgSO™4) and cQncenirate. ggromato th 5% CH3OH- CH2Cl 2) tq obtain tge
{itle compoundiary, preRaredie AXIMea-2 AsdwR/AERATRIEH JG0GH G PARere RCH A

prepare white 6olid,MBna72qVIAINd, MS: me 445 (Mrl). NH2 N NN O HN_CN-N 20
N EX. 26-2 MeO MbO Exanple 27 BuLi, MeON@,N-Cbz L-\ HO Br Step 1 Ex. 27

---~ Step 4 NH2 NJ, N N Cbz MeO -y Et3SIH Step 2 O HZ Step 3 NH
N-Cbz 01° NOV ck WO 01/92 Nﬁ(ﬁl/ 69p tep 1: Conbine
4- bronophenol (3.46 g, 20.¢ ' iNo hyl methyl ether (2.82 nm,
30. 0gmmol ) and K2CO3 (8. 3 g, 60.0 mMmy in acetongy (df)on ). Heat at reflux
16 h, cool, filter, and concentrate. Chromatograph on silica with 5%
Et OAc/ hexane to give the ether as a clear oil. To this ether (2.73 g, 11.8
ol ) in dry Beddlise S0theinaddnosirfe AC ragébtar BHidgdnlstadivity dsw@gsiahds/ofangl |
11.8n’m)e. ﬁf(}f@r éo m@.a{}ld adc{aﬁolutlon of benanl functi
4- oxo- | - BISER VRBLRR BERYPEtL N Biesreatmest pf dgprgssion, cogritive function
) diseases and neurodegenerative diseases such as Parkinson's disease, senile
10 dementia as in Alzheimer’s disease, and psychoses of organic origin. In particular,
the compounds of the present invention can improve motor-impairment due to
neurodegenerative diseases such as Parkinson’s disease.
The other agents known to be useful in the treatment of Parkinson’s disease
which can be administered in combination with the compounds of formula | include:
15 L-DOPA; dopaminergic agonists such as quinpirole, ropinirole, pramipexole,
pergolide and bromocriptine; MAO-B inhibitors such as deprenyl and selegiline;
DOPA decarboxylase inhibitors such as carbidopa and benserazide; and COMT
inhibitors such as tolcapone and entacapone. One to three other agents can be used
in combination with the compounds of formuia I, preferably one.
20 The pharmacological activity of the compounds of the invention was
determined by the following in vitro and in vivo assays to measure A,, receptor
) activity.
Human Adenosine Az, and A; Receptor Competition Binding Assay Protocol

Membrane sources:

25 A,: Human A, Adenosine Receptor membranes, Catalog #RB-HA2a, Receptor
Biology, Inc., Beltsviile, MD. Dilute to 17 1g/100 4 in membrane dilution buffer (see
below).

Assay Buffers:
Membrane dilution buffer: Dulbecco's Phosphate Buffered Saline (Gibco/BRL) +

30 10 mM MgCla.
' Compound Dilution Buffer: Dulbecco’s Phosphate Buffered Saline (Gibco/BRL) +

10 mM MgCl; supplemented with 1.6 mg/ml methyl cellulose and 16% DMSO.
Prepared fresh daily,

Ligands:
35 A, [3H]I-SCH 58261, custom synthesis, AmershamPharmacia Biotech, Piscataway,




dry THE (5 m). Stir for 2 h and allowto warm Partition between s t ru?‘“ﬁ‘w?'
and EtQAc, dry (MgySO4) and concentrate. Chromatograph on silica w

Et OAc/ hexane (20:80, then 40:60) to obtain the al cohol. 1?, B ? F

sol uti on WO M¥264 oduct of Step 1 (0.386 g, 1.0 nmmol) and i l‘f!’hy ane
(0.80 mM, 5.0 mol) indry CH2C12 (10 m) at -78 *C add trifluoroacetlc acid
(0.38 mM, 5.0 mmol). Allowto vvarmovsb 2 h and partition between sat.
NaHC®B and CH2CI 2. Dry (MgSO4) and contentrate. Chromatograph on silica

wi th 20% Et CAc/ hexane to obtain the reduction product, M. me 370 (M+l).

15 St epN3: ‘Ssock ist prepared at @ rdfl irsmambrape. dibgios, buﬁ@fs@ﬂﬁ#@ﬁ?abver 5% Pd/ C

(0.030 ) and CH3OH (5 M) under H2 for 2 h. Filter and
concent&qddﬁt E)bg’[a'gl(:{né 'TOI amne. Step 4. Treat_the am ng  of Stlfe]g\‘ 3 with the

pr oduct ofA1Ptai-pb]aum?CE’% Amershanﬁtwmwla Bipteeh.dpisgatangy obdai HOthME titl e
conpou t tp%ionGs K/nMTreat the
producP& %'%g% ewqﬁgg?gp@f m"ﬁlog'qg'lemqala Eééﬁfﬁ&éh 5|0n1) ar': OC with
soddum wonfﬂppmfmalr(W@OS g, O. 13 mol ) and W|th an equal anmount again 25

after O. s @ferﬁﬂ% R&h- sgeEﬁcfbmdna th8d QDO GBS 168261 (RBANatick, NH, O .
Dry (Na2 concentr at

r TLC (10% 2CI 2) t bt
the titM&). &h@ﬁ@ug@tgﬁﬁmp@@dﬁ@@n%n é‘m!{ Wed 29) 300Na2 al\lll(r)]
(Ngzozy) | - I4,NT® deterMline non- sbeblﬂé'timd(hg ddeaooune I\IE(DNtQBB;%ﬂ?EKﬁNg:\)gC%l éﬁSde

|
(0.011 @Ofg'nﬂs’stﬂ%ﬂﬁbf%ﬁ'%% hBal-H@ "&BHE'@‘&‘%“&‘U‘]‘"%;’P%% on bet %een CH2Cl 2
ggfgggggowonlmlmoﬁ NaZASf84?DTand goo/ncentrate Purify byt 02 NtO\/ 2004 WO
conpound as R t’ER’ZEf ock SOt 'Oln%é% Wﬁﬁ&g dhﬁS%Pelgg@g ﬁ'%o &4% -
as two dmﬁmbaﬂegeﬁeetahwcemmrneatloeacrangmgvtmmé/s ItoB0 P B!?EE(%u ). 5

N2 N Nl B & 2SR ork il ARBRRTAPR dhutonBumeror ant agoni

activit resent I nvention are use in the treatnent of
depr essAsaay poepaduree functlon di seases and neur odegener ative diseases such

as qBar ki nsonpefYrifasSaysSiitided well 96 well plates. Total assay volume is 200 ui.
Add 50 pl compound dilution buffer {total ligand binding) or 50 yl CGS 15923 working
solution (Az, non-specific binding) or 50 #l NECA working solution {A1 non-specific
binding) or 50 w1 of drug working solution. Add 50 ul ligand stock (I3H)-SCH 58261
for Aza, [3H)- DPCPX for A;). Add 100 ul of diluted membranes containing the
20  appropriate receptor. Mix. Incubate at room temperature for 90 minutes. Harvest
using a Brandel cell harvester onto Packard GF/B filter plates. Add 45 Microscint
20 (Packard), and count using the Packard TopCount Microscintillation Counter.
Determine 1Cso values by fitting the displacement curves using an iterative curve
fitting program (Excel). Determine Ki values using the Cheng-Prusoff equation.
25  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
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
30 cover of a 25x43 plexiglass cage placed at an angle of about 70 degrees with the
bench table. The rat is placed on the grid with all four legs abducted and extended
(“frog posture”). The use of such an unnatural posture is essential for the specificity
of this test for catalepsy. The time span from placement of the paws until the first
complete removal of one paw (decent latency) is measured maximally for 120 sec.
35 The selective A,, adenosine antagonists under evaluation are administered
orally at doses ranging between 0.03 and 3 mg/kg, 1 and 4 h before scoring the
animalts.
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) pump. The needleis wuthdrawn after additional 5 min and the surgical wound is

25  closed and the animals left to recover for 2 weeks.

Two weeks after the lesion the rats are administered with L-DOPA (50 mg/kg,
ip) plus benserazide (25 mg/kg, ip) and selected on the basis of the number of full
contralateral turns quantified in the 2 h testing period by automated rotameters
(priming tesf). Any rat not showing at least 200 complete tums /2h is not included in

30 the study.

Selected rats receive the test drug 3 days after the priming test (maximal
dopamine receptor supersensitivity). The new A,, receptor antagonists are
administered orally at dose levels ranging between 0.1 and 3 mg/kg at different time
points (i.e., 1, 6, 12 h} before the injection of a subthreshold dose of L-DOPA (4 mpk,

35  ip) plus benserazide (4 mpk, ip) and the evaluation of turning behavior.

Using the above test procedures, the following results were obtained for
preferred and/or representative compounds of the invention.



20 (Packard), and count using the Packard TopCount M croscintill atlo[p NOY 7 qrm
Counter. Determne |IC50 values by fitting the displacenent curves usf ng
iterative curve fitting program (Excel). Determ ne Ki val
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2 ks. T t e A

(5008t kg, i B Eeded sififosierela ol é‘*'ﬁ?@iﬁ SE1L B B AbRGORN Ik pERES of

t he nunbltya@ndemqr coson tudtesisiirst maltaﬁis aq h@.apt!‘é@ ingregiest 35 fispeEyehg peri od
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conpletetur /[2h 1I's not.inc ud he stu e rats receive
the test P&P(@ff@tegygva@'?ewﬁe e ﬁBO“t’%%% eaghatein §’6‘b hidy recept or

super sensi ti villiglid fdim pr@mréﬂons amdyde solatibag,csuspensions and emulsions. As an
30 example may be mentioned water or water-propylene glycol solutions for parenteral
injection.
" Liguid form preparations may also include solutions for intranasal
administration.
Aerosol preparations suitable for inhalation may include solutions and solids in
35 powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas.



~admnistered orally at dose |levels ranging between 0.1 and 3 ng/ kg at )
different tine points (i.e., 1, 6, 12 h) before the injection of &7 NIV il

subt hresh ﬂﬁﬁ of L-DOPA (4 npk, 35 ip) plus benserazid p) and
t he eval ugw] %tur ni ng behavi or. Using the above test p(}(ﬁ‘ﬁw}&%‘the

- following results were obtained for preferred and/or representative
conpounds of the invention. O L NOV 20Q4\D 01/92264 PCT/ US01116954 -52

Results of the binding assay on conpounds of the |nvent|on shovved A . Ki
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ar e.g a rate, talc, sugar act ose.
Tabl et s, "‘WW@%@@E’?@G E%H‘%B%@ rhsed as solid dosage forns’
sui &bl e for a'halactwed dasage rmnployediﬁafbe waneda:‘epegxdmgnppem the reegiireandrisy
mel ting wax. t e er is
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pr epar at l.ons i ncl (lig a_ O Ut | ons SUSpPENSI ons enul si exarrpl e
t

may be niif FOTERU %?Qﬂgﬂ igriacrgeged bysonal msaﬁ@msats wptil &he er al
i nj @otiow tulnutml eﬂeétmnﬁmm@rr@@m@fmmdéaws dachdd? Cltéhd@brwrhéﬁ@ $hd fital dai

I
ot anas ol BT oL ek, gl shor st ons o Tgbre T ettt o
with a phar nadéetarauntyaratitepberdyeof mrmaratummha&o@ﬁpammt ofaRaTHRARIvA -
form progif 0 ghertirlfc S ey B i L FI BTGy 18 e <.
qui gH sudgsnentofdhe attending dlivician coesideriag sach jacters as age, aomditibrs andt i on.
SUC ES' | 04l drthdpatioft 8 Gefi Astedviify of RPSIHIBATs BB aRRHSL O Ptypical
recommended dosage regimen for compounds of formula | is oral administration of
from 10 mg to 2000 mg/day preferably 10 to 1000 mg/day, in two to four divided
doses to provide relief from central nervous system diseases such as Parkinson’s
disease. The compounds are non-toxic when administered within this dosage range.

30 The doses and dosage regimen of the other agents for treating Parkinson's
disease will be determined by the attending clinician, for example in view of the
approved doses and dosage regimen in the package insert, taking into consideration
the age, sex and condition of the patient and the severity of the disease. Itis
expected that when the combination of a compound of formula | and another agent is

35  administered, lower doses of the components will be effective compared to the doses
of the compenants administerad as monotherapy.

The following are examples of pharmaceutical dosage forms which contain a
compound of the invention. Those skilled in the art will recognize that dosage forms




The conpounds of the invention nay also be deliverable transdernally; kfpe-—5
transdernal conpositions can take the formof creams, [otions, aerosol s
and/or enul si ons and can be included in a transder mal pat Tﬂjsot”lil&qgmtrlx
or reser vBIAOYREHY as are conventional in the art for this purpose
Preferably the conmpound is adm nistered orally. Preferably, the

phar maceuti cal preparation is in unit degage form In such 10 form the
preparation is subdivided into unit doses cont ai ni ng appropri ate quantities

of the active conponent, an effectlv eve t hedesired
pur pose. cm@eqnaﬁtﬁﬂgoaorﬁ%mgnﬁéh@o?ﬂiﬁﬂﬂww itapa ﬂrﬁqendoggg
prepar at F@Gt%é@f’theqﬁvéﬁfoﬁﬂ'l R$ pﬁdrmaéa@hdal eompesitiorlaspety id noﬂiﬁﬂie lngitedrbve

preferab rom about ng to 300 ng, according to the particul ar
appl i cat mﬁwexqmptﬁwra&td%t dosage enpl oyed may be varied depending upon the

requirenents of the pati @EHarg@elititdl Basagye FornoExamplesndi ti on bei ng

treated. Determ nation of 1 A.floaa%e for a particular situation is
within the skill of the ar y eatnent is:n:t+atcdvmth smal | er
dosages V\/de)h re|h e mib/tabled ablét [Thereafter,

t he- dosdm T y=Ster T T Tncl enent $ e opi | nmum ef f ect
under t e &irc rrstﬁéﬁtb’@scql'ﬁpptla@hed Eor col he ¥ al Haily dosage
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accordi rtg to the i199HHRB I Furitie@ Waigendi g clinicia conS| der| ng such
fact ors fas—age COQUI L LOIT_an éﬁ Size of g§he pafilent]|as | ap severity of
t he Sy toffs bei nont)HeS*ﬁ{ﬁh op rﬂﬁ? recdmended.- dos en for \

conpounds gf formﬂna hesﬁm‘PBQéarﬁtbﬂ ni stration of 3frorin 10_rm to} 2000 ny/day
3—rTgT'd'a§7—‘|_T—t— T ot

preferaff-y 101010 r dli(éﬁid dos.Eéqto rovi de

The gonpounds are non-toxic \AhenNMmmosManefbmutdﬂ n th| S dosage range. 30
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of the ayiRiEStdemsSNens. il due daey grenuies theugaakcapsse pesen, (etak] /4G into

he-df seakes o) 1 ieckiBant * bl e Ba: #”aﬁﬂ'&‘%ioné'%ﬁﬁf‘t‘%ﬁd?%f@%"“’égaﬁﬁver R

f ormul a Ine@edsawmrtcbmlmgeﬂntltem N5 dand mnix feir 8015 siaktego Hdd and
_ et SIropH t@élzé%dﬁﬁégﬁwﬁs
mﬁ kﬁ as m‘gp{ter a%éﬁ;{?ﬁg?ﬁ{fﬁ%ﬂ&%}ﬂ&gare egaﬁp | es of pharnaceuti cal
dosage f@uﬁﬁblﬂiabletdmmnﬁ a conpound of the invention. Those skilled in
the art wll recognl ze that dosagg(Amp[IE 3).@, YaviledD 01/ 92264 -54

PCT/ USO foou doTITormJIa | and

anot her -_' ed) he_ nt WL | conposition
aspect i the exa uti cal Dosage
For m Exapp V""ﬁ@*‘i"%ﬁﬁ?@? NoT 1+ Te nogrtanrel 1. Active
conpoundi20500 2. L batiese WBP122113 3 Cor[: sf186ch, Eqod t#hde ak a 3040 10%
paste infurifiled ¥ah§Starch, Food Grade 40 70
14. Magnesium Stearate NF 7 7
Total 253 700

Method of Manufacture
Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add 1tem No.

15 4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece hard gelatin
capsules on a suitable encapsulating machine.

While the present invention has been described in conjunction with the specific
embodiments set forth above, many altematives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,

20  modifications and variations are intended to fall within the spirit and scope of the
present invention. :




4.Corn Starch, Food G ade4540 5. Magnesi um Stearate37 Total 300700 Method of
Manufacture Mx ItemNos. 1 and 2 in a suitable mixer for 10-15 mi ndtwedlV 2004
Granul ate the m xture with I'temNo. 3. MII| the danp granul es through a
coarse screen (e.g., 114", 0.63 cn) if necessary. Dry the danp granul es.
Screen the dried granules if necessary 2nhd mx with ItemNo. 4 and mix for
10-15 mnutes. Add Item No. 5 and 10 mx for 1-3 mnutes. Conpress the
m xture Ve glgimopri ate size and weigh on a suitable tablet machine.
No. I ngr edi ent ng/ capsul eng/ capsul e 1. Active conpound100500 2. Lact ose
USP106123 3. Corn Starch, Food G ade4070 4. Magnesium Stearate NF_-Z7
Tot al 253700 Mt bospolind/havihgahe seudiural FéraaidNos. 1, 2 and 3 in a suitable
bl ender for 10-15 minutes. Add Item No. M4 and mix for 1-3 mnutes. Fill
the mxture into suitable two-piece hard gelatin capsules on a suitable
encapsul ating machine. Wile the presentNTnWengi on has been described in
conjunction with the specific enbodi mepks forth above, many
alternatives, nodifications and ¥a¥i&tNong thereof will be apparent to
those of ordinary skill in the art. A INSUch alternatives, 20 nodifications
and wari @}h%rm&mﬂégmggc%gaﬁ@lgaltvmb_md“f, WhersRi rit and scope of the
present mven%onlﬁEfXAI\/PYLJ)E B- C sah?ﬂsﬂ 0 1 NQV 2004 -55 W claim 1 A
conpound havi hy'St Re WPyl Futaeny Rnpyadyhib-pynoyNNede, R-0kago= 5 or a
phar mace®'-pabhyl, RE-pyrodhloe Gal toycheillesdyl: wherein R is Rl-furanyl,
R1-thienyl, Ry pykidyl -pyri oxi de, R -oxazolyl, R10-phenyl,
R -pyrrolyl 0|X %PZC%E @W’g&ﬂpé'éﬁg d)) "Z is R5-phenyl, R5-phenyl (C, -C
j)allcyl, R5-Meiser@YCH,AHWERTY ABCHYCH, RERTR( CB-, -CHYBN- (85 SRRt., oR6- OC( O -,
R7-N(R8)-C(O) -, R7-N(R&HAS)-, ,p ., phenyl-CHOH) , or i phenyl-C(=NOR2)-;
or when Qis H, Zisdalsolphenylanino or pyridylanmino; 15 or Z and Y
together are 0 X is C%C\g\al kylene or -C(OCHz ; Yis -N(R2) CH2CH2N( R3) -,
- OCHECH2N(R2) -, - S-, E -RY%-(CH2) 2-NH-, or (CH2) i

and

Z is R*-phenyl, R*-phenyl(C,-C,)alkyl, R*-heteroaryl, diphenylmethyl, R°-C{O)-,

o

HN__N—
i
R™-S0,-, R-OC(0)-, R'-N(R*%-C(0)-, R-N(R"»-C(S)-, 'O , phenyl-CH(OH)-, or
|
—.?-—.—
phenyl-C(=NOR?-; orwhen Qis H , Zis also phenylamino or pyridytamino;

15  or
‘ Z and Y together are

RA=
Ve - 2 e
_,@ﬁ{j , N W R"oN=(_N—
H N=— " HN » N ' ’
o
N
10_& O - Hw\’_‘ \:X
L o) R
10

— R o RI% =
RO [y Rz N
Y /,—]_ or an N-oxide thereof, \\_\H/ :N‘ or \_¢ \
N=y — _

R'is 1 to 3 substituents independently selected from hydrogen, C,-C,-alkyl,
20  -CF, halogen, —NO,, -NR*R", C,-C, alkoxy, C,-C, alkylthio, C,-C, alkylsulfiny!, and
C,-C, alkylsuifonyl;
R* and R’ are independently selected from the group consisting of hydrogen
and C,-C; alkyl;




-Q N (CH2YW R4 and or an N-oxide thereof, RNR is 1to 3 substltuemvsﬂ
I ndependently sel ected from hydrogen, C, -C& al kyl, 20 -CF3, hal ogé'nﬂ faee
-NR12R13, Cl1-C6 al koxy, Cl1-C6 al kylthi o%%01 C6 al kyI sulfinyl, and C -C5

al kyl'sul fonyl; . R2 and R3 are independently sel ected fromthe gr oup
consi sting of hydrogen and Cl1-CB al kyl; 10 02 NOV 2004 -56 mand n are
i ndependent | ymarg) n ageiisdepandently2-3:N- , -CG- , -C- -G or -c HON' OH

COCH3 R is Q% substituents i ndependently selected fromthe group

consi sting of 5 hydr ogen nd Goal kyl, or ,two R substituents on the sane
carbon can form=0; RS is iS su%s_tl tuentls 5_i ndependently selected from
the group consi sti ngN—f hﬁirqg , ha ogé’rﬁ C% 06 al kyl, hydroxy, Cl-C6

al koxy, -CN, di-((C -0B)altkyl) &M no, OH.CF3, C8&ts; acetyl - NOR,

“ydrzriéfm STty réeskp%ﬁé%aﬂy?%?e%é%?ﬁ% %@% SRR
car boxy{fy bnamx@I J@am}ul OCWER sabkiiupots bo tye samecseg PRE]P form 2
for phol F%;I °""bc¥ 5o gt rlothipnfipbplegd 2;]“ m%)@r'@%“g o
tetrahydnp éﬂyhabqgemc-@&)ll@rlkwwaxh@yq aikoxB) CelN ks mmo

al koxycar% ybEJF( @@C%%N Lﬁ‘&{rggyr‘(? ‘B‘)’a(l @b@éﬁaﬁw%t@@gw&oxph@n@@y ( Q

dil
scabg'? | tL@@t&lkom‘g)éEhé} adlcaxy, (G, @W}tﬂ -C.pllegyy-6-Go-2 ’@’@irfé%}o’@zb ﬁfe form

a ”1@6 %Ergh%céﬂbﬂﬂ?ﬁ}%gﬁow y@‘?:él %‘ r,a T Royridaohid);C Rélkosy, -

cycloal) kgi-({ %/Cg-@.s) |§$‘%y1 hq:qy(@ al Ky é?a}%"\y O Yé'éy) wﬁ%o ) -

di - ((ClL- @8)el oy midtrirmidipyranyiory, (C - C)alkylcarbonyl(C _c,)-alkoxy, (C,-C,)-
alkoxycarbonyl, (C -C,)alkylcarbonyloxy(C,-C,)-alkoxy, -SO,NH,, phenoxy,

\b1—u5 aikyi) O
-——c—-NOFI2 ZLCHﬁ
O— : or adjacent R’ substituents together are ~0-CH,-O-, -O-
15  CH,CH,-O-, —O-CF,-O- or -O-CF,CF,-O- and form a ring with the carbon atoms to
which they are attached, '
° is (C,-C,)alkyl, R*-phenyl, R*-phenyl(C, -C,)alky!, thienyl, pyridyl, (C,-C,)-

cycloalkyl, (C.-C,)alkyl-OC(0)-NH-(C,-Calkyl-, di-((C -C,)alkyaminomethyl, or

{

N

(CrCﬁ)alkyl—OAO ;

20 R’ is (C,-C,)alkyl, R*-pheny! or R*-pheny}(C,-Calkyh;

R® is hydrogen or C,-C, alkyl; or R and R® together are —(CH,),-A-(CH,),,
wherein p and q are independently 2or3and Ais a bond, -CH,-, -S- or —O-, and
form a ring with the nitrogen to which they are attached;

R’ is 1-2 groups independently selected from hydrogen, C,-C, alkyl, hydroxy,

25 C,-C, alkoxy, halogen, -CF, and (C,-C,lalkoxy(C -Calkoxy ;

R"is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C,-C, alkyl, hydroxy, C,-C; alkoxy, -CN, -NH,, G,-C.alkylamino,
di-((C,-C,)alkyllamino, -CF,, -OCF, and -S(0),.(C, -C)alkyt;

R'"is H, C,-C, alkyl, pheny!, benzyl, C,-C, alkenyl, C,-C; alkoxy{C,-C,)alkyt, di-

30  {(C,-Cyalkyl)amino(C,-C,)alkyl, pyrrolidiny|{C,-C Jalky! or piperidino(C,-Coalkyl;

R"is H or C,-C, alkyi; and

R" is (C,-C,)alkyl-C(O)- or (C,-CJalkyl-SO,-;

wherein heteroaryl is a single ring or benzofused heteroaromatic group. or an N-

oxide thereof. of 5 to 10 atoms comprised of 2 to 9 carbon atoms and 1 to 4 heteroatoms

independently selected from the group consisting of N, O and S, provided that the rings
do not include adjacent oxygen atoms, adjacent sulfur atoms, or adjacent oxygen and
sulfur atoms.



(Cl-CB)al kyl -OHO 20 R is (C,-C6)al kyl, R5-phenyl or R5-phenyl (C, - CoJlalNyIZ0
Re is hydrogen or Cl1-C6 alkyl; or R7 and Re together are -(CH )P A-(CH2),,
wherein p e independently 2 or 3 and Ais a bond, s sy, 0r -0-,
and for m“gpﬁj%gzawm the nitrogen to which they are attacﬁg?ﬁjﬁhylég"l@

* groups independently selected from hydrogen, Cl1-C6 al kyl, hydroxy, 25 Cl1-C6
al koxy, hal ogen, -CF3 and (C, -(C6)al koxyge.-C6)alkoxy R is 1 to 5
substituents independently selected fromthe group consisting of hydrogen,
hal ogen, , Cl1- I [,0X 1-C6 al.kaxy, -CN, -NH,, C, -C6al kyl am no,

di - ((C -%6) alc%ﬁa“)"l%‘]r‘!?'h‘wj@'@jﬂé?w S‘Qdﬁ%ék'fé}%(c,-ca) alkyl: R is H Cl-C6
al kyl, phenyl, benzyl, C2-C6 al kenyl, Cl1-C6 al koxy(C, -C6)al kyl, di- 30

((C -G )al kyl pasompdihd 660181k i I whare Xlis @,1y) dlkyleRB) al kyl or _

pi peridino(C -C6)al kyl; R12 is Hor Cl-C6 aIEkyI ; and )alkyi-S02 ; R13 is

(C -Co)alkyl-C(O- or (C -C, wherein heteroaryl is a single ring or

benzsf usg¢d heAararapoursd bLclgin®dwhereirpy i&- oxi de thereof, of 5 to 10 atons
conprised of 2 to 9 carbon atongcrygd 1 to 4 teteroatons independently
selected fromthe group consisti{ng of N, O and 5, provided that the rings

do not include adjacent oxygen “at N adj acent sul fur atons, or adjacent
oxygen and sul fur atoms. 02 NOEHHOZRMWO 01/ 92264 PCT/ USO1/ 16954 -57- 2. A
conpound of claim1l wherein Ris R -furanyl. 3. A conpound of claim1
wherein X is CZ C6. alkylene. 5 4. A conmpound of claim1l wherein Y is
(CH2)mN.N (CH2Yn R4 1 10 | | 5. A conmpound of cl &4 m 5 wherein Qis -N or
-CH, mand nAdgaempaiend of claimy Smahgrein is. — AN c HpotHd . 67 apdd) ateleagredRdZ i s
R5- phenyR!isRq- heteroaryl, R6-C(O- or R6-S02 . 7. A compound of claimb6
whelgin RS is H halogen, C -C6 alkyl, C -C6 al koxy, 15

hydr oxy(C, - C6) al koxy or 1(C, - C6) al koxy%(;, -6) al koxy, and R6 is R5-phenyl. 8.
A conpoufd of Agampbund ef daimed wheirint £ds & tienybAtThaterearys ReérpluRlls” of

the fornrP.8@0 wherein R and Z-Y are as defined in the followin table: Z-Y-R
FOO\/ F, v™- & \-/ NO\/ FO

7. A compound of claim 6 wherein R’ is H, hatogen, C.-C, alkyl, C -C, alkoxy,
15 hydroxy(C,-C )alkoxy or (C,-C,)alkoxy(C,-C,)alkoxy, and R is R*-phenyl.

8. A compound of claim 1 selected from the group consisting of compounds of

the formula
NH.

20  wherein R and Z-Y are as defined in the following tabie:
Z-Y-

I\
F{}N N
N/
N\
NN
\_—
F
I\
FQN -
) —
F
OCHj3
< N\
N

N"

0
OCH
s
S\
o] N N

j—

= — — — = oy
T . e e, S




FVNOQUF OCH3 CO\/ _"~v OCH3 OC- F11 O/ NN 02 701\/\001@@2@@. ‘
"N~

- O
PCT/ USO01/ 16954 -58 F O /--,\1 1 HBCON N CH3COF O Il \0\/ N -
* ]
OCH3 FO %609922'%13\]_ F F(C 4N N10 NH3c CO NN--O0\/ NF peTuseifioss NN F
-58-
F
I
Haco-Q‘N N—
j —
HaCO
F
/Y
o~y -
f—

H C@N N
30N 16 )
F

I\
f—
F
e
N M-
| —

9. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of claim 1 in a pharmaceutically acceptable carrier.

Y
®

5 10. The use of a compound of claim 1 for the preparation of a medicament for
treating depression, cognitive diseases, neurodegenerative diseases, or stroke.

11. A process of preparing a compound of formula I}
NH;

N
N7 NN

R
\ —
N*= il

10  wherein R is R*-furanyi, R'-thienyl, R™-pyridyl, R'-pyridyl N-oxide, R'-oxazolyl,

R'"-phenyl, R'-pyrrolyl or C,-C, cycloalkenyl; and

R’ is 1 to 3 substituents independently selected from hydrogen, C,-C-alkyl,
-CF,, halogen, -NO,, -NR"R", C,-C, alkoxy, C,-C, alkylthio, C,-C; alkylsulfinyt, and
C.-C, alkylsulfonyl;

15 R"™is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C,-C, alkyl, hydroxy, C,-C, alkoxy, -CN, «NH,, C.-C alkylamino,
di-{{G,-Cyalkyl)amino, -CF,, -OCF, and -S{0),,(G,-Cpalkyl;

R*%is H or C,-G, alkyl; and
R" is (C,-C,)alkyl-C(O)- or (C,-C,)alkyl-SO,;




9. A pharnaceutical conposition conmprising a therapeutically effectiviel KOV 200
anmount of a corrpound of claim1 in a pharmaceutically acceptable carrier. 5

10. The u onpound of claim1 for the preparation o nt - f or
treating &égszgwc cognitive di seases, neurodegenerati vefpgq'seasesgpgr

© stroke. 11 A process of preparing a corrpound of formula 11 NH2 di~_ NNR
HN N\wW 11 10 wherein Ris R -furanyl, -F_\"Sgthl enyl, R -pyridyl, R -pyridyl

N- oxi de, R -oxazolyt, R10-phenyl, R - pyrrolyl or C -C,, cycloal kenyt; and
R is1to3 substltuents | ndependently sel ected from hydrogen, C, -C6-alkyl,
- CF3, hafYPeHSMONO, . -NRi 2R 3, Cl1-C6 al koxy, C, -G6 alkylthio, Cl-C6

al kyl sul finyt (1)atrdatuﬁg m&ﬂl&dihfyﬂmﬁypyﬁmdﬁé is 1to 5 substituents

i ndependent|y selected fromthe group agpsi sting of hydrogen, hal ogen,
'Cl-Cs alkyl, hydroxy, Cl-06 alkoxy, -CM _-NH, C, -Céalkylanino,

i -((G - Gbal kyl )ami no, -GFa, -OGF3 anil - O) (G-Galkyl; RZis Hor Cl1-C6
alkyl; and R3 is (C -C6)alkyl- C(O )aI kyl - SO- 02 NOV 2004 WO
01/ 92264 P /1695 59 co risi 1 tin Ve
2- ani no- Wi§- é&ﬁgd?@k’?ﬁg}'}yl fRrmaami ‘P\IF-QOB%"N% m}qg- -d;ghkwmnyﬂﬁeﬂjr@-ﬁ-n di
met hgl focamajxdm debt ai n 2-am no- 4, 6-di chl oropyri m di ne-5- 5 carboxal dehyde

NH2 NAN CI* Y -C  CHO Vil (2) treatipg,carboxal dehyde VIl with a hydrazide
of the formula H2ZN-NH C(O -R, wherei n).R is as defined above, to obtain NH2

NAIl NOC N-H CHOH Vill 10 (3) tr at ng the intermediate of fornula VIl
with hydrazine hydrate to forma py jring, thus obtaining the

internediate of fornmula I X NH2 NJ, N Hd Vil

) (2) treating carboxaldehyde VII with a hydrazide of the formula

H,N-NH-C(O)-R, wherein R is as defined above, to obtain
NH2

a*ﬁm
VIH

10 (3) treating the intermediate of formula VIl with hydrazine hydrate to form a
pyrazolo ring, thus obtaining the intermediate of formula 1X

IX
(4) forming the desired compound of formula 1l by dehydrative rearrangement.

15 12. A process for preparing a compound of the formula 1§

NZ NN
e
oy
N= I

wherein R is R'-furanyl, R'-thienyl, R'-pyridyl, R'-pyridyl N-oxide, R'-oxazolyl,
R*-phenyl, R'-pyrrolyl or C,-C, cycloalkenyl; and
R'is 1 to 3 substituents independently selected from hydrogen, C,-C.-alkyl,
20 -CF, halogen, —NOQ,, -NR"R", C,-C, alkoxy, C,-C, alkylthio, C,-C, atkylsulfinyl, and
C,-C, alkyisulfonyl;

R"is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C,-C, atkyl, hydroxy, C,-C, alkoxy, -CN, -NH,, C,-C.alkylamino,
di-({C,-C,)alkyl)amino, -CF, -OCF, and -$(0Q),,(C,-Cyalky!;

25 R™is H or C~C, alkyl; and
R"is (C,-Coalkyl-C(O)- or (C,-C,)alkyl-SO,;




HN IX HH(4) formng the desired conmpound of formula 11 by dehydrﬁ'é 9?2"1.
rearrangenent. 15 12. A process for preparing a conpound of the for M 1iﬂ

NH2 NJ, NN HN '-R N=a 11 wherein Ris R -furanyl, R -thie - i dyl, |
R -pyri dyWOMSRHe R -oxazolyl, RLO0-phenyl, R -pyrrolyl g¥%@5ﬁﬁl&¥j |
cycloalkenyl; and R is 1 to 3 substi tuents independently selected from

hydr ogen, C, [Cs al kyl, 20 -CF3, hal ogegg .- NO2! -NR 12R13, C, -C al koxy,

Cl-C& al kylthio, C -GCs alkylsultinyl, and C1-C5 alkylsulfonyl; RlLis 1to 5

substituents .i.ndependent | sel ecte group consi sting of hydr ogen,
hal ogen, CODPAgING %nver’q%% »%dr%g%)i CN, -NH2, G, -Cfialkylan no,
i-((C -C6)al kyl)am no, -c F" OCF3 S(O 2(C, - CG)aIkyI 25 R12 is H or
C -C5 alkyl; and R3 is (C, -C6)al ky# - gr (C, -Co6)al kyl - -; 0 Z Nov
2004 WD 01/ 92264 PCT/ US01/ 16954 - 605 orrprl ng converting a corrpound of
formula IXNH2 N ,NO | HN\ N+ h desired conpound of fornula
Il by dehydrative rearrangerrent 13 roce:s)s for preparing a conpound
Of for mijngo thd aeﬁké’d cbhm Sl dirfofrria)l deéHydjﬂanae\msfrgngerﬂehs R -furanyl,
R -thienyl, R-pyrid R' pyridyl N-oxide,” R -oxazolyl, - phenyl ,

AT h&?ﬁ@%?%%f%%ﬁﬁ@?%%ﬂé , % R iSbSE'FéESPEZen N2,

-NR12R 3, Cl1-C6 al koxy, Cl-C6 al kyit hi o, -5 aikylsulfinyl, and 1 r
allvilsuiflonyi RIO is 1 to 5 substitue in ndent |y sel ected fromthe
al kyl , hydr oxy, Cl- C6 al koxy,

group consisting of hydrogen, hal ogen,
-CN, -NH21 C, - C6al kyl ami no, dlBV((@ «0%) af kyl )ag' go - -OCF3 and -S(Oc
; and i is (C CG)al kyl -C(O - or

2(C,-Ce)alkyl; 15 R12 is Hor C -C6 al WT;
(C, - C6) aiyiakeifi® is REtfiahYE IRTghichy!, R’ gtidply RA-pyider Nesxidé, RboxadaylVi |1 NH2 -

N NO ﬁl“'-%enyl - -pyrrolyl or C,-C, cycloalkenyl; and
R'is 1 to 3 substituents independently selected from hydrogen, C,-C.- alkyl
10  -CF,, halogen, -NO,, -NR"R", C,-C, alkoxy, C,-C, alkylthio, C -C, alkylsulfinyl, and
C,-C, alkylsulfonyl;
R"is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C,-C, alkyl, hydroxy, C,-C; alkoxy, -CN, -NH,, C,-Catkylamino,
di-{(C,-C,)alkyhamino, -CF,, -OCF, and -S(0),,{C,-C,alkyl;

15 R™is H or C,-C, alkyl; and
R" is (C,-C,)alkyl-C(0)- or (C,-Cp)alkyl-SO,-;
comprising
(1) treating a chioride of formula VIl
NH,
YR
m"ﬁ%N—N R
cio? H vy
20  with a hydroxyalkyl hydrazine of the formula HO-(CH,)-NHNH,, wherein r is 2-8, 1o
obtain
NH
N%N 0

| N
W —_
HO-(CHz)r"\I\/Y\_ NH-NH R
N X

{2) cyclizing the intermediate of formula X by dehydrative rearrangement to -
obtain the tricyclic intermediate of formula Xl



CHOH H viii 20 wth a hydroxyal kyl hydrazine of the fornmula FK>(C}Q)@ N?WHﬁ
whereinr is 2-6, to obtain HO-(CH2)r-N Oy NHNH Z-\R N=w x (2) cy ?' i A"
the internediate of fornmula X by dehydrative rearrangenent to obtain the
tricyclic internediate of fornmula XI 0 2 NOV 2004 -61 NH NN-N>1_ L R
HO-(CH2 r N Xl; and (3) converting the hydroxy conpound of formula Xl to
the brom de of Fornmula 5 14. A pharnmace@ti-cal conposition conprising a
therapeutically effective amount of a conpound of claiml in conbination
with 1 to 3 other agents useful in thepniteatnment of Parkinson's disease in
a pharmaceutically acceptable carrier . A5. yThe use of a conpound of claim1
i n conbination with 1 to 3 other age 0 ul in the treatnent of
Parkinson's disease for the preparat n@ medi canent for treating

Par ki nson' s di sease. 16. ThBOdehﬁoﬂhd havi ng the structure

N= Xl; and
(3) converting the hydroxy compound of formula Xl to the bromide of iormula

Ma.

5 14. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of claim 1 in combination with 1 to 3 other agents useful in the treatment
of Parkinson’s disease in a pharmaceutically acceptable carrier.

15.  The use of a compound of claim 1 in combination with 1 to 3 other agents
10 useful in the treatment of Parkinson’s disease for the preparation of a medicament for

treating Parkinson’s disease.

16. The compound having the structure

: OCH; /l\ N
N/ N/\ o

R



