PROCESS FOR PREPARI NG SUBSTI TUTED
5- AM NO- PYRAZOLO-r 4. 3-eM 2, 4-

WA RAAQSCM 5- cl PYRI M DI NES FI ELD OF THE | NVENTPQMUS1064/035472
present invention relates to a process for preparing
substituted 5-am nopyrazol of
4,3-e]-1,2,4-triazolo-[1,5-c]pyrimdine conpounds
havi ng an am noal kyl substituent at the 7-position.
BACKGROUND Substit ut ed
5-am no- pyrazol o[ 4, 3-e]-1,2,4-triazol o-[1, 5-c] pyri m di
ne conpounds disclosed in WO 01/92264 are useful as A
receptor antagonists in the treatnent of central
nervous system di seases, in particular Parkinson's
di sease. WO 01/ 92264 di scl oses processes for preparing
5-am no- 2- substi t ut edpyrazol of
4,3-e]-1,2,4-triazolo-[1,5-c]pyrimdines conprising
dehydrati ve rearrangenment of hydrazi nes. Baral di et

PROCESS FOR PREPAKING slbs it stamNE BVRAZO 8 $4%8811,2.4-

5- am no- pyr azo¥RiAz81 €l[1 5-IPYRMIBRPES- [ 1, 5-c] pyri mi di
ne having a pheénylal Kyl substituent at the 7-position,

wherein the reaction conprises reacting a
FIELD T4QNst i t ut ed hydrazide with

t e jtri O¢ | . S i .
S eS PRI R T U drofate rorpihtik Silerbdfe’s-pmino-
pyrazokgﬁﬁéﬁ?ﬂ,@trﬁjo?mﬁdﬁgﬂp?ﬂfiidgnefompﬂur&fﬂ)ls?\i'lih%ba]cbminoalléyl
. 5-ami no-pyrazol o[ 4,3-e]-1,2,4-triazol o-[1, 5-c]pyrim di
SUbSt't”ﬁ@{iﬁvﬂPi\'éW'ﬁﬂnof an al kyl ated pyrazole with
(et hoxynet hyl ene)mal onitrile. Both Baral di et al

BACKGR®IGRpS use NH CN to acconplish the final ring
crosure. SUVMARY OF THE | NVENTI ON The present

Substiuted A-aneingtpgazololt projdes 4-tfigzolpd &Seclpyimidingounds
compou R T RaMeyDAlsRasH P Bty Bo pen Hageplpr At if the
treatmenhefr @niraRnes/dds-dysteaan Wisedsest ini panticulaRPatkiidolys didease.

Vg&y @V@%%@%OX %?e’s pFrgor_;gs),(saezsotjoy lpfepFa{riHB %?g%liﬁo-gspugsrﬁ%l%ld-
pyrazolo[4,3-e]-1,2,4-triazolo-[1,5-c]pyrimidines comprising dehydrative
rearrangement of hydrazines. Baraldi et al, J. Med. Chem., 41, (1998), p. 2126-2133
disclose formation of a 5-amino-pyrazolo[4,3-e]-1,2,4-triazolo-[1,5-c]pyrimidine having

a phenylalkyl substituent at the 7-position, wherein the reaction comprises reacting a
phenylalkyl-substituted hydrazide with (ethoxymethylene)malonitrile to form a
substituted pyrazole. Baraldi et al, J. Med. Chem., 39, (1996), p. 1164-1171 disclose
formation of a 7-substituted 5-amino-pyrazolo[4,3-e]-1,2,4-triazolo-[1,5-c]pyrimidine

by reaction of an alkylated pyrazole with (ethoxymethylene)malonitrile. Both Baraldi

et al process use NH2CN to accomplish the final ring closure.

SUMMARY OF THE INVENTION

The present invention relates to a process for preparing compounds having the

structural formula |



Xis C-Calkylene; ,(CH- N Yi -NR)CHCH\(R 3)-,

-OCH CH N(R2)-, -(CHa) -NH, or R4 and Z is R -phenyl,
wmR2e0slenyd al kyl , R -heteroaryl, di phenyl met hyl PCRUS2004/035472

-C(O-, HNN - G RR -8SQ@-~, or phenyl-CHOH-; or

when is z is al so phenylam no or pyridylamno; or Z

and Y together are NN n - HNs" RIO RLis 1to 3

substituents i ndependent | Wrszel ected from hydrogen,

al ky!, -CF , halogen, - I\D\ n NR RL3, al koxy,

al kyl t hi o, alkylsulflny ?fhylsulfonyl; R2 and R3

are independentlé selec the group consisting

of hydrogen and F n are independently 2-3; s
--c-c-HCN ()—|COCH—3'-R4|512

ora phazrgl%ggg{uf‘cﬁig a%f:éﬁggﬁggﬁag%lvﬁﬁtﬂﬁﬂ \‘;vbgfgnﬁzhe group
Rig R tiurareyiy R -ﬂnemyieRéwadydaRb@lyndwNmm £:0x@80ly8, 1

10 subs tuents ndependently sel ected fromthe
R —phe@ﬁ éppé'ﬂ'ﬁ QEWFdO%#(eR drogen, hal ogen, alkyl, hydroxy,

Xak kX, atk@nedi al kyl -amino, -CF, -COCF , acetyl :
(CH2)m
/ \
_..Q IN_.—
. 2 3 2 ECH)’\ 4
Y is ~N(R?)CH,CH,N(R®)-, -OCHCHoN(R?)-, (CHz2)2-NH-, or 2h "R*
and
Z is R%-phenyl, R>-phenylalkyl, R%heteroaryl, diphenylmethyl, R°-C(0O)-,

HN\n,N—- ~c—
R®-80,-, © or phenyl-CH(OH)-; orwhen Qis H |, Zis also phenylamino or
pyridylamino;
or
Z and Y together are

RY%=
NS
’ H ’ N_.
R R G
\ l’ I' \ / N_. OI' /
\ZCN_ OO T\

R'is 1 to 3 substituents independently selected from hydrogen, alkyl, -CF3,
halogen, -NO,, ~NR"?R", alkoxy, alkylthio, alkylsulfinyl, and alkylsulfonyl;

R? and R® are independently selected from the group consisting of hydrogen
and alkyl;

m and n are independently 2-3;

Qis

| | | | |
—N— —C— -C— ~C— o —C—

| o !
CN ' OH COCH; .



-NO , hydroxyal koxy, al koxyal koxy, di al koxy-al koxy,

al koxy- al koxy- al koxy, carboxyal koxy,
wa@bkdéosysay bonyl al koxy, cycl oal kyl - al koxy, PCT/US2004/035472

di al kyl - am no- al koxy, norghelinyl, alkyl-S0 2-,

al kyl - SO - al koxy, tetrahydropyranyl oxy,

al kyl car bonyl - al koxy, al koxycar bonyl

Rl L2 substnvé sbs indé pendently SRNHEd from Wi@egr@xm co@snstmg of

adj acent R5 subgtituents together are -0-

- CH
hydrogemr@l alkylgogfwa 8 syibstigients @Fﬂ@ﬁ@ﬂﬁ&aﬁw Pﬁnéow rFP 't he

Iﬁa}é haB Ea{s@d%tﬁ@rﬁ ﬁ%&%tl?%ﬁgﬁ%ﬁ@ﬁ@ﬁthﬁfohﬁ cBhkiting of

hydrogery hbl@ekly tal,kyblhlygi ro@cempqum (ﬁalkyllqrhmo -CF3, -OCF3, acetyl,

NO,, hydsik R AT Bk KB RY Rl 2l By afh baoxy-

alkoxy, allkmycerbbmwém@ﬂy, cy%aakwLaatdwxcrandykwao—au@xy,Smbrpholb?ayl
stituents independently Iectedfromth oup
alky-S 8 i S Gy oty G GaORATYRR, SUYIEHTOOTH Ry

alkoxycérlgégw a (JM%(%?%)% éhﬁ@dl %&ggkﬁlsHﬂbthéh@y N&r acgggent
substltUﬁhtdsyﬂogar@)'amP%CIW@S@*CHQGHWQ-sr@gCE) -Q-eicO- Gﬁz@ﬁe -
HN h
and fornfa fiig 'tﬂéﬂééﬁﬁ@n ot 8 Phnhey BrEU e o opt ai s
Rodsatiyh R phémmma -phbhylalkﬁ}Ntllulahylv\b?ucfjl,my.clloeﬂlﬂfll | ea;uh ng
nd. co ormul a W a
alkyl- O‘%@;@U@ sﬁglﬁﬁwglwtﬁ rﬂﬁ?W - in the presence
[—g\a base to obtain a conpound of forrmula V Z- Y- X- N
N

alkyl-0™ S0

R%is 1-2 groups independently selected from hydrogen, alkyl, hydroxy, alkoxy,
halogen, -CF3; and alkoxy-alkoxy;

R is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, alkyl, hydroxy, alkoxy, -CN, -NH,, alkylamino, dialkylamino, -CF3,
-OCF3 and -S(O)o-2alkyt;

R'"is H or alkyl; and

R™ is alkyl-C(O)- or alkyl-SO.-;
comprising |

a) reacting the hydroxyl group of a pyrazole of formula Il

HoN

CN
N i

with an activating agent in the presence of a base to obtain a compound of
formula lil

HoN
2 CN
L""X—'N‘ -
N |

wherein L is a leaving group,
and coupling the compound of formula Ill with a compound of formula IV
Z-Y-H v



V b) treating the conpound of formula V with trial kyl
orthoformate in the presence of a catalytic anmount of
wa@eood/0431obt ai n a conpound of fornula VI V, WheCBUR0RI035472
is alkyl; c) condensing tHe compound of formula WV
with a hydrazide of formula VII HNHN-C(O-R VII in
the presence of an acid to obtain a conpound of
irf thierpreseivtd bf d-ba¥e t&obkivial dorapourtd/ df frywiany t he

conmpound of formula VIII ,_p obtai n a conmpound of
formula IXHNZ- Y- X NJ CNcycli zing the
compound of formula LX W th/a ¢yanating agent sel ected
fromthe group consi M ~F¥anat and cyanogen

halides in the presence of a base to obtain a compound
b@ftrefalih@ihe compquack ofcfotrania Y hethi triakkgt odinofoenateem the

PERfEORI A EDACATRI SR dhink BOMPBEPKT apymita VI

DESCRI PTI ON Preferred conpoungs—efr7formul a prepared by
the claimed process are thod¥ whegrein Ris R -furanyl,
R -thienyl, R -pyrrolyl or enyl, nore preferably
R -furanyl. Rl is preferabtn_h drogen or hal ogen.- 5 -
Anot her group of preferred co¥pound¥lis that wherein X

IS et N Y is preferably wherein Qis or -CH
“(De{%'ngipgéqﬁ'@f'ably being nitrogen. Preferably, and n

cI SorRReRINg thansbnidoursd bt formula V1 with a hydrazide of formula VIi
H2NHN-C(O)-R Vil
in the presence of an acid to obtain a compound of formula VIl
N R

7N

"
Z—Y—X—N_
N7 Vill

and hydrolyzing the compound of formula VIiI to obtain a compound of

formula IX
N R

BN Y

H2N —N

Z—Y—X—N
‘N7 IX

d) cyclizing the compound of formula IX with a cyanating agent selected from

the group consisting of cyanates and cyanogen halides in the presence of a

base to obtain a compound of formula I.

In particular, the invention relates to cyclizing a compound of formula IX with a

cyanating agent to obtain a compound of formula |.

DETAILED DESCRIPTION
Preferred compounds of formula | prepared by the claimed process are those

wherein R is R'-furanyl, R'-thienyl, R*-pyrrolyl or R"*-phenyl, more preferably
R-furanyl. R' is preferably hydrogen or halogen.



A preferred definition for Zis R -phenyl, R
-heteroaryl, R-C(O- or R-SO-. R5is preferably H,
whatosgers 9 al kyl , al koxy, hydroxyal koxy or al KORgBURZINY035472
R6 is preferably R -phenyls-Especially preferred are
conpounds wherein Z is R -phenyl and R5 is one
substituent selected fromthe group consisting of
ﬁéldfﬁéﬂgr@ﬂﬂ oaldf@réy@dwpoxﬁqd%n@&ﬁéwﬁe@wxw etHydeiie. i S
oxXy, W th al koxyal Koxy being nore preferred, e.g.,
met hoxyet hoxy, (QHszet hoxyet hoxy; nethoxyethoxy is nost
preferred. -n-@t Q— preferred errbodl ments of the
\Process usea %Fond of formJIENIV-A lH coOIV-A n
Sisapreferablye pre %dmﬁr%ln@ns ot hofor frii e With Q preferably
: h f ments of the
being n%{og%éséﬁrﬁg%rég& ﬁ{r%ﬁ%ﬂﬁrgegkﬁgé%ﬁgqg?ggqc formul a
Albteferred defipitiopdor Hgs Rpbenpld R distermanyl] R*3(€)eonRRSG,-.

R®is préfesgby Hh helodei A S B dosvaliaRu s ales ke, B b

eferally Rshér eBshesial ©F68 atd BoMpORALS WHYICIR(Z | .s R5-phenyl
prefera Slrrpaca)mdﬂswof P )gpﬁéuf las 1-At @C NH H CO | RI I\Y

and R® js.gne substitpent S@thmi from tbaqgrguwstﬁtlegé}f@@@xaﬁ@c
oyl PICERIATEN oy AT FRUERIP RGBT UBI e
preferreche.dry menbb@tyegmmymmf ei;hopyethm&y emethdxethdgy isImesitgreferred.

t# han es U| f 0 hl rh%%t% rm'hat he?géﬁs%eﬁiﬁ%p%u%so? &Pnula

I\
O‘Q—N\_/NH
H3CO IV-A.
In step b, the preferred trialkyl orthoformate is triethyl orthoformate.

IV-A:

Preferred embodiments of the process use 2-furoic hydrazide in step ¢
(formula V1), thus preparing compounds of formula | wherein R is 2-furyl.

Preferred reagents for the cyclization in step f are cyanates.

In a preferred aspect, the process of the invention comprises the preparation

of compounds of the formulas I-A to I-C:
NH,
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N= "N~ /4 \
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-N MO N' H a; and coupling the conmpound of formula
Ilia wwth a conmpound of fornula I'Va NH MO IVa in the
wor@sense of a base to obtain a conmpound of foPEOTIUS200@035472

HNo VNN J MO Va b) tgeating the conpound of
formula Va with trinethyl orthoformate in the presence
of a catalytic anobunt of an acid to obtain a conpound
of formula Via Ove CN - V-N NMEA, Via c) condensing the
conpound of formula Via with alhydgazide of formula
Vila Vila- 7 - i the presencdof mnvacfdtlo obtai na
conpoundof fornmula Villa Me ' an ydrol yzing the
conpound HE f o a/svn | optain a conpound of
formla I Xa Q@WN@H cyd¥Tzing the conpgund of
formula | Xa with a cyanating agent sel ected fromthe
Igreomp st predersed agpest, %ﬂ@lc%s ghthecipyeaiipmceraprises the

prepara{ti?ﬁgf}%ﬁﬁﬂ&ﬁuﬁio o*?ﬁﬁﬁq I-?\ttﬂfrﬁhi&?némt erials %;rglocrjirml a

e ar see, for exanple, et
#| reaktivgdhe BheroxyBroupkEE6Pyrapold@sormula Il
HoN

CN
N H

with methanesulfonyl chloride in the presence of a base to obtain a compound

of formula lila
HoN

>j/CN
N T
MsO——/_ N=

and coupling the compound of formula Illa with a compound of formula IVa
O-—< >—N NH
/_/ —/
eO IVa

in the presence of a base to obtain a compound of formula Va

Itla;

M

HaN
2 >\/rCN
N ey
N
O—@—N n— N
s s
MeO Va

b) treating the compound of formula Va with trimethyl orthoformate in the

presence of a catalytic amount of an acid to obtain a compound of formula Via

OMe
Y

. >TCN
N, _
g WAt
/__/ n_/
e0 Via

¢) condensing the compound of formula Vla with a hydrazide of formula Vlla

H
-N /Y
HoN O

o) Vila

M



n step a, the hydroxyl group on the conpound of
formula Il is reacted with an activating agent

W@ owp0issing a | eaving group, L, wherein L is aPCT/US2004/035472
optionally substituted al-Ky4 sul fonyl- or aryl sul fonyl -
group. When L is a sul fonyl group such as
nmet hanesul fonyl, trifl uoronethanesul fonyl,

ir?{r%aﬂr‘”e%%hf:é’@fr’bn RpNEENSEH 5 eBitlpoupdtdtisenaawiiiany!

p- bronobenzenesul fonyl or m nitrobenzene-sulfonyl,

typically the L-containing acti vat}n&%s an
A

L- halide, e.g., nethansul fonyl chYornde eferred

| eavi ng group i s methanesul fonyl . MNeaction is
carried out in a nemprotiy gr/gahqig sol vent such as CH
CN at a tenper Nbo N— 20 & to about O C, nost
preferably bour=0O C. out 1-2, preferably about

1-1.5 equime@l ents of activating reagent are u¥Y8lg and

SRR g LSRR RSN gt

feghusaxad conpound of formula Il is not isolated. The
compound of forrmula Il is coupled with an i ne of
formula IV. The reaction is carriedyetyin/tle
presence of an inorganic base stigh a OHa@r K2C 3, -
8 - at a tenperature range of -5 0 about 15QC,
pref erabl yat about/=R0 ¢ To. abouth QIC, nost preferably
at about -10 C.OAS N2 ebjuival Bnts of base are
used. In st ep—b/,

t e am no substituent on the @%npound
of formul ¥eQ is converted to the imidate by tr ment

dr(}("oé%bl i%{nboth%%rfﬁl.ﬁm i Bfmaid |b$a6\}vilﬂ¥ b 9BhEAHE "aﬁ@h’@seﬂgct@d from

nproti'c organi c solvent such as toluene at refl
the greumtansisiimg oheyanateeand cyanegernbalidasi ip thepipsense of a
acid (e.qg., about 1 nol 9% . Any organic or inorganic
bcfaed can be used, but a preferred acid is
p-tol unensul fonic acid. A preferred trial kyl

Slartig Ganais of Tstoulb m B8 DR Sy apa o E DS, Baralc

et al. ./ EReY |39 r(1§g@)ppc1.16'§).e reaction is carried out in
’—an organi ¢ solvent” such as toluene at a tenperature |
Insstiefe aotheabydroxylzooup endbe sompound afferpyladbisdeasted with an

ccvan§ gt B Pho R AP U8 SR K S chb st
alkylsuléariyli or aglsdifongngraup. fWihentlhis a sulfpropgrap suehpasind of
methanfe%wgrlmﬁ , tlr%ﬁ'uo;_&n%et%%hgs&?&ny}ﬂeetﬁal%snﬁfo%gll, %%hgel%sﬁf&nyl,
p-toluenesulfonyl, p-bromobenzenesulfonyl or m-nitrobenzene-sulfonyl, typically the
L-containing activating agent is an L-halide, e.g., methansulfonyl chloride. A
preferred leaving group is methanesulfonyl.

The reaction is carried out in a non-protic organic solvent such as CH;CN at a
temperature of about -20°C to about 0°C, most preferably at about 0°C. About 1-2,
preferably about 1-1.5 equivalents of activating reagent are used, and about 1-2,
preferably about 1-1.5 equivalents of an organic base such as diisopropylethyl amine.
The activated compound of formula Il is not isolated.

The compound of formula Ill is coupled with an amine of formula IV. The
reaction is carried out in the presence of an inorganic base such as NaOH or K;COs,



al kyl or aryl sulfonic acid; the concentration of acid
is not critical, but is preferably at 2-5% The

WO e@siasm i s carried out at tenperature range BET/ERIING/035472
roomtenperature to about-810 C. n step d, the
compound of formula I X is cyclized by treatnent with a
cyanati ng agent selected fromthe group consisting of

ata teng%%rg%ga@rg of YEOPeOR atblti18esct ﬁr&&%ﬁwhﬁamﬁw@t&ébout

e reaction Is conducted 1| an organic

0°C, mesd| prefaralgly et aboutHIeN. Abauitl-2lepuiveianta of basie pratsed.

' - i |
e
the imic%tHngy tmervt\&lgﬁﬁbﬂ Qg;gu@d}g@ﬁg of e.tgglkg%omglgrrt'%igﬂ)@ aorrxon-
protic oxgapif ’ﬁe’\\/légg'%uqféa’a toluere 3t @Fuagﬁh@ﬁr@@r%au@@. RIePaRER0bA
catalytiéepurfl of atRl @.& SﬁHﬂJt"ﬂhﬁfl‘b@. %@?%f%%%% bPiﬁS)P(@arﬁ@éHd%n be

out at a tenperature of about 3! o refl ux
used, byt afpretesiod adidis p3elugensulimiciacies Acprefenred dualicgl artitaformate

— i ng agent are used, wherein the cyanating
'Stnmeg{g}ghﬁmp@@l&%’anate or a cyanogen hal i de. Cyanates

The emidatoopioumdta Ut ist thenfconduhsedwitb@\hydragidei of férmuala VI in
substituted aromatic noi et

[ |
step c. SthARACTPBIE Lot GhQIORME apIvas) SHeh & talueRe &t a

temperdtui8t ohasdilt -2BAD 8 Bbodt TRICCOMMAB PRYderfatref-2.equivalents
4- phenyl phenyl cyanate and bi sphenol "A cyanate.

of an agiglFeh s inabityEs agide exenplified by cyanogen broni de
B0 CHHERORE b Sy YRN8 DEAREALAR il to
form the eingtopEmedscayupowite df foymukeXad@ine iacid cdn be aamirevalsacid or an
b or U B PR SRRt i By B ety o
2-5%. The Tb&ctivnes &akri¢d 6aesSteRpNAUes rafyPVaABIRFE0RMEMPRSture to
edures previously reported in the art. Known

about 1gpg§_esses used highly toxic and corrosive NH CN to
) H?tﬁeh@orhh?gnd Wﬂfdr%dié‘%( %rgtkgﬁ%% Bg YeetmeHPfith & cyanating

cyanat | ng age SucC as a cyan
agent sg horipthergroup anaiséing of cyanstas agdrcyaabgeie halides to obtain

a compEAFST: 6 redfh EEORFsoh B S0 BDhenL v s
CH3CNrarltatralvgdrgfuran € THEX bt acyiie 0p420ha, pasferaiy aboth®w/v,
optionally Fhfi RiFSSRFE OF RALRHPSA Hte o BroTe el FBM: 1 b AThat
inorganitSBake (b.4, N8IGOLIaHCO3, KHCO3, NaOH, KOH, KzPOs4, K-HPO,,
Na3zPO4, Na:HPO,) or organic base (e.g., trialkylamine) is added a ratio of about 0.2
to 0.5 equivalents. The reaction is carried out at a temperature of about 35°C to
reflux, preferably about 53°C to about 58°C. 1-2 equivalents of the cyanating agent
are used, wherein the cyanating agent is a cyanate or a cyanogen halide. Cyanates
(i.e., compounds of the formula Ar-OCN, wherein Ar is an optionally substituted
aromatic moiety) are exemplified by substituted phenyl cyanates such as
2-methoxyphenyl cyanate, 4-methoxyphenyl cyanate, 4-phenylphenyl cyanate and
bisphenol A cyanate. Cyanogen halides are exemplified by cyanogen bromide and
cyanogen chloride. Cyanates are preferred, with 2-methoxyphenyl cyanate being
most preferred. The reaction is quenched by the addition of an aqueous solution of



preparations. The present invention therefore, allows

for large scal e production and high yields using
waorzdodeuaseondi ti ons. As used herein, "al kyl" neROBUSI004/035472

al i phati c hydrocarbon group-which nay be straight or

branched and conprising about 1 to about 6 carbon

atons in the chain Branched neans that one or nore

an inordaﬁﬂ@ba@é k., NROD,, NHHCOS, KIBC Dy Na@Il-hW(OHr KBPORYK;HPO,,

e attached to agilnear al kyl chain. Al kyl ene,
NazPOy deeHPChyy to a di val ent al kyl group, sinilarly refers
to straight or branched chains. "Al koxy" neans an
al kyl -O group in which the alkyl group is as
ﬂ'reepﬁesaat protess provides anlaeiyentmlemmmiee poecadiures previously
exanpl es of

reporteq ATt mSPRUER broBe eSS s BBy LR BN NH-CN to
cyclize M@Mi@lﬁef&%@%ﬁ/pro&@s besta byahénmgoag@rﬁttsum & ¥ cysnate

rough the ether oxy "Cycl oal k neans a

(e-g., mehaxmmnybcyarrﬁjek%@ @W&Qﬁﬁﬂ h%’i%e/ea%o gyanpges Biosuidek
Furtherﬁw% QHe%Q@re%r{gtlﬁgtdd%ﬂ £ gggﬁét% ,8fe %ﬂéifér"émc,ﬁto the relatively

nonocycl'i ¢ cyc cycl opr opy
more to&x;cx:ctyamegeynIhaduddscy%caHbajzempe:laﬂtjr'ehengelfer conducting the second

vt or QLE OB RSP R3Sy e

preparafioAB! THé Peestift isl@iion therdore, BRdws farldide sexepraduction and
single rin bi cyclic or benzof used het er oar omati c

high yleéﬁ’*‘oﬁ%i“@fm' ar GORABINSeonpri sed of 2 to 9 carbon atons
and 1 to 4 heteroatons independently selected fromthe
group consisting of N, and S, provided that the rings
A used hermnuw(wameemanoadgo@ehc hydrosarkan giaupavibieh may be

oSS i SRR A A g

Branch?ﬁ@:ﬂé}il‘l}d that @né emohmie, Iownadlk?lz?ﬂoyltbstshuh msylhethyy ratbylydr propyl,
i en

are attacgap &HSIGPT S CHEPa K PreisTaihaye 2 iYaleRt T Srolp:

snmllarlﬁ}’éfb%aﬁi é’[ré%ﬁl”((jﬁ'br%@:che& chairs! yI EX&”’D' es of bicyclic

et er oar rouPs are nap hth ,.5o0r ,7),
"Adkaky?z opganam alleyE- @PQD B] W é@ Iaihyl QTOUP is as prevnously
d f
descnb%éhfé@guse | Qi hotdd [\?or?ﬁﬁﬁ'it g?éé%{mn%,%wgbgi?lﬁ oalllﬁx’y groups

et eroaryl ‘groups

lncludelraet!h\uxmoéthbxy,phphmcam ispbropwag zobui@ayand heptoxy. The bond to
t hi on n | m dazol yI benzof ur anyl ,
the Pafﬁ'éwfs rg‘é&!ht Al positional

"ny%ﬂ%lﬁyl aﬁ\%aﬁgfﬂ ﬁ@iﬁia?émdtuc fing syst%npbf@mwlsmg%w Bctylabout 6
carbon atoms Non-limiting examples of suitable monocyciic cycloalkyls include
cyclopropyl, cyclopentyl and cyclohexyl, and the like. Cycloalkylene refers to a
divalent cycloalkyl group. Cycloalkenyl refers to a C4-Cs cycloalkyl ring comprising
one double bond.

“Heteroaryl” means a single ring, bicyclic or benzofused heteroaromatic group
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 and/or sulfur atoms. N-oxides of the ring
nitrogens are also included. Examples of single-ring heteroaryl groups are pyridyl,
oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, thienyl, imidazolyl, pyrazolyl,
tetrazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazinyl, pyrimidyl, pyridazinyl and



4-pyridyl. R -substituted heteroaryl refers to such

groups wherein substitutable ring carbon atons have a
wanlswi4suent as defi ned above. "Al kylthio" neaPST/aR2004/035472

al kyl -S- group in which th@.al kyl group is as

previously described. Non-limting exanples of

sui tabl e al kyl thio groups include nethylthio,

ez e Rl RORRYA o BB 821200 17
imidazopykdgyl; Sy@ig]2, Bgmdazolylh pyrﬁmnyrirrddiriyba?dr?maimnlﬁt yxamples of
e e
benzotl'ﬁéﬁwlélg@ H’ﬂ@népﬁtﬁeﬁw berZinidanyiyl, Umaﬁmranyl%@zoxazolyl and

koxycar bonyl refers to an

al
benzoﬁ@zgny)fg Mlﬂpsctpor@l ISOMErs| ar@cgp@mglate%@eg i pw',lgxl,z, 3-pyridyl and
4-pyridyl. C@s@ﬂgtlu*té? h\é?érﬁa I hodbs Q\ﬂ?é?éi‘naédb%ﬂtu?éblé ring

s In entlonvm ne or nore sol vent
carbon atdmshbeea s'ﬂb&tltmasdﬂfnadamvatl on invol ves varyi ng

" s of ionic coval

AJIBES Roantrn GUR S vl T\ dfiedtr pBSUER Ahreyiopsty
descnb@dﬁ N@I&?h’nﬁhr@éxflamplﬁ ofcguitabley alRyltﬁmg lgpowpeeimchide methlsmhle

vent nol ec r ncor por

ethyithiqcand LBraiB e ThRYRANE) orthe FEGPTIdTOIeB0 S Rrausan th Sufur.

n i a |

ISR i s IOt e LERE A Bt oy
throughithelsudfengk hanol at es, met hanol ates, and the |ike.

"R s ARYESUIEERLR, o B8hH 38 ngTBhRAhoibS s

throughdhéfstifenyl. st er eoi sonmeric forns (e g., enant| omars
g@ st ergoi soners

s Reess a TCRAEmaEB e calekicBERITHE: KA gl

C(0)- gﬂmb (,ré %IK?IW)@(}?)W' udi ng racem c m xtures. Cert ain
€ acidic in nature, e.g. those

"6@ Uﬁﬁgnﬁm(Hﬁ))ﬁb‘ssess a carboxyl or phenolic

LU ly r - »
SR s B oSBT B Bl ot mveion wt
one or mam sofvepnt moddaudies. s‘lthis physnmitmscvanpn cwmveawarying degrees of
r.salt

fonic angl e bR g oRe peerRea Bondind s sh s The
solvate SHIE Be &2 pabTesf idolafibliyfor @ampte when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H2O.

Certain compounds of the invention may exist in different sterecisomeric forms
(e.g., enantiomers, diastereoisomers 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
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.



hydr oxyal kyl am nes, N nethyl gl ucam ne and the Iike. -

11 - Certain basic conpounds al so form pharnmaceuti cal
waecwspiaind e salts, e.g., acid addition salts. POI/US2004/035472

exanpl e, pyrido-nitrogen agpns may formsalts with

strong acid, while conpounds having basic substituents

such as am no groups also formsalts wth weaker

CEHE e EPhfbuAs Hid R POl SbaifPaloc MSBLERS. o 0.
acid addition saltsoxadi exampleppyrido-siitageyl atomsmaby fornd salés with strong

yeelnt ¢ ' han sulfonic and ot he

b
acid, wij GPAIPoRES AV BIATE stbFuSTls e s @is Bs6 form

salts wittk Wdaker laﬁld;sh ExéﬁfplesTBfesmﬁitilé adits for siefopfaliyn are
contacting free base formw th a sufficient anpunt

hydrocwprlshwl&w psasamrd: e gulitee O%alica malemic $adicylic, malic,
fumand: %ﬂlﬂ@' Rid %%gb%ﬂﬁqﬂgl'élc m& h&Sul @a@ﬂ"oﬁlﬁer E?q and carboxylic

eréte ‘treati'ng e sa a sul
acids wam knoavratqu&me skkébd iB cblhemrto nTrwsaitmreoprbpaeddmemtacﬁng the
ni a, a

free bag? Sairg LS SRR AR Bt e e Arero pradiasatt in the

conventiefgaEsianvier.sThe ﬁfey s csiishaby be regéndratedby freaihg the salt
%Eectl es, such as solubility in polar solvents ut

with a Si@ble.Ailtarantieous basrsoldion sHaARALECaGUROHF NROK o

potassrhﬁ?bértfo%%&e%TM%nf 8§d B8afint B[g:%'fbcfr%’t PYhRGRESHe yﬁg'ls differ

i nvention suc acid and base salts are I nt ende
from thels respegitversatidionng somewlaiin serteinsphiysicalprapertiehesuch as

S T I T e N

their respectaepioss bage wmm)fmdmrrb@sesooﬁthesm@em‘bnt he invention.

IIovvln a descrj ptions of e aration
AR setiaat S ness Shlthare eien B of pESasmttall agsapjable
salts wiﬁhhftﬁé 's@ll\)}saérb?f tifd Fhv@ﬁﬁé’n 'aﬁdtdlleecﬁcﬂ’ ﬁﬁbfda%étéaﬂg a?é‘@onsndered
cl ai s yl sul fonyl); M ( thyl);

equnvalgnjjqﬂr@g‘ge@ rms),q)frt@;a com&popdmg compounc?s for purposes of the
inventi¢i.m heyl am no- pyri di ne); and DVSO (di net hyl
sul foxide). Exanple 1 NHH CO 12 - Step a:
Following are descriptions of the preparation of compound I-A using the

claimed process.

The following abbreviations are used in the specification and claims: Ms
(methylsulfonyl); Me (methyl); Et (ethyl); LOD (loss on drying); DMAP (4-
dimtheylamino-pyridine); and DMSO (dimethyl sulfoxide).

Example 1

HaCO



HoN CN H N CN HO- MsO CN MeO To a m xture of conpound
Il (200.0 g, 1.0 eq.) and diisopropyl ethyl am ne (280
wWoregos4@B1€g.) in CH CN (600 m) at OC was sl owgT/asmedo3s472

CHS A (2n, 1.1 eq.)..4After the addition was

conplete, NaOH (25% 250 ml) was added at 5 C foll owed

by a solution of conpound |IVa (34.2g, .leq.) in water

(600m ). The reaction m xture was refluxed for 6 h,
—S—t—ﬂ&and then concentrated to a volunme of 900 m to renove

CN._Water .2) add totherean prxg ure

bat ch was cool &d tenR2 C. TheObd

_/‘TNILreeL—and washed Ne t ke vw‘t‘r{vvat

ant"dried in |aygacuum g fM9024h el | ow

prjoduct was tai nedm(aca 4 g). HNWR ( ): 7.52

(s, H, 6.95 (s, 4H), °5.89 (s,,;2H), 4.18 (m 2H), 4.06

(m 2H), 3.78 (m 2H), 3.47 (sl 3H), § (m 4H, 2.83

(m 2H), 2.72 (m 4H). Step b:YVa I\/EO Xiow e of

conmpound Va (150.0 g, 1.0_eq.), tri rre I\ rthoforrrate
(120 nl, 2.6 eq.) and Zat [
p-t ol uenesul foni ¢ aci ¢ | uane/ ) vvas heated to
a tenperature bgpween 105 and 5 C Th greaction

m xture was slowy concentrated to 520 m . The _
s Migkirerdk componad It (280.Q 801 8ceq.hand diisopepgletind amine

h ; o L
(230 m 553 88514 cHGON VD BB LS8 TR BobA chspig 12 . 1
eq.). Afiepthrenadditioh drasezbmplete, Naid (26%% 258t mBb AvascaddedCaf §C
rolowod 874 st o3atiohng Va2 A AL PLANSH. e
reac’uor( Dhﬁ@e w%sfréﬂfn‘éed ﬂo‘r% h 7ar&QtHe$1 c&i@entrﬁte?gtg(éﬂlolﬂnﬁe of9d@ml to
removeé)ljgpws ngq;r (1@%4Na(so@,dded1tg> 'rS'\e reag?lon mlxtureg ;nnd ﬂl;g batch was

cooled to 22°C. The batch was filtered and washed the wet cake with water (600 ml),

and dried in a vacuum at 65°C for 24 h. A yellow product was obtained (ca. 415g).
"HNMR (CDCl3): 7.52 (s, 1H), 6.95 (s, 4H), 5.89 (s, 2H), 4.18 (m, 2H), 4.06 (m, 2H),
3.78 (m, 2H), 3.47 (s, 3H), 3.11 (m, 4H), 2.83 (m, 2H), 2.72 (m, 4H).

Step b:
OMe
/
— Nﬁ
" AN
Via

A mlxture of compound Va (150.0 g, 1.0 eq.), trimethyl orthoformate (120 ml,
2.6 eq.) and a catalytic amount of p-toluenesulfonic acid in toluene (1.2 ) was heated
to a temperature between 105 and 115°C. The reaction mixture was slowly
concentrated to 520 ml. The reaction mixture was then cooled to 15 to 25°C and
heptane (1.6 1) was added to complete the precipitation. The batch was filtered,
washed with heptane and dried in a vacuum oven at 20 to 30 °C for about 24 h to a
LOD < 0.5%. A light gray product was obtained (ca. 160.8 g).
Mass spectrum: M+1=413. 'HNMR (DMSO): 8.55 (s, 1H), 7.90 (s, 1H), 6.80 (m,
4H), 4.15 (m, 2H), 4.00 (m, 2H), 3.95 (s, 3H), 3.65 (m, 2H), 3.30 (s, 3H), 2.94 (bs,



4H), 2.70 (bs, 2H), 2.55 (bs, 4H). CNWR (DMSO: 162.5,
152. 4, 150.4, 141 .4, 17.6, 15.3, 14.8, 79.7, 70.9,
WG 72005044889 5, 56.9, 55.0, 53.0, 49.7, 45.3. Al tPCTEEB04/035472
Step b: Va MO A mxture®pf conmpound Va (300.0 g ,
.0 eq.), triethyl orthoformate (280 m, 2.6 eq.) and a
catal yti c anount of p-toluenesulfonic acid (3.0 g) in
e : h f
4H), 270D 205 b . IR (PIS D aB2) TRt ral 467
117.6, 115.30004.81 79]7h€0r$ba&7t5,c685]5619r, 55\&1333!;01@49 cotd8d to 15
to 25 C and heptane (2.1 ) was added to conplete the
Alternafer Steipgi:t ati on. The. batch was filtered, washed with
hept ane and dried in a vacuum o at 20 to 30 C for
about 24 hto a LOD < 0.5% A kight gray product, VI b,
was obtained (ca. 301 .2 g). Ss ectrum M1l 427.

HNVR(DVBO) : 8.50 (S, 1 H), 7. 1 H, 6.81 (m

4H) 435(% 4/IG\t z'ﬂ%/sgg(zro 3.60 (m
va —2H—> 3.30 2490, 2.50 (m 4H), 2.70

(t, 2 '38 (t, 3|—|) CNI\/R (/IDI\/BO) 162.1 , 152. 4,

150. 6,V 58 141 .4, 17.6, 15.3, 14.9, 79.770.9,
67.4, 64.1 , 58.5 56.9, 53.0, 49.7, 45.4, 14.2. Steps
A mixture of cempeupdiva 6900 gt .Oren.uerethyl edhaformate (28 ml 2.6

eq.) and 5%&1%!2% @Hﬁ %?Phtréghl gﬁ@b’l‘ﬂ gic?(is‘(égs)ggtolder% €8 )y was
heated to a temperature between 105 and 115°C The reaction mixture was slowly
concentrated to 1000 mi. The reaction mixture was then cooled to 15 to 25°C and
heptane (2.1 I) was added to complete the precipitation. The batch was filtered,
washed with heptane and dried in a vacuum oven at 20 to 30 °C for about 24 hto a
LOD < 0.5%. A light gray product, VIb, was obtained (ca. 301.2 g).

Mass Spectrum: M+1 =427. 1HNMR(DMSO): 8.50 (S, 1H), 7.92 (S, 1H), 6.81 (m,
4H), 4.35 (m, 2H), 4.10 (t, 2H), 3.99 (m 2H), 3.60 (m, 2H), 3.30 (s, 3H), 2.90 (bs, 4H),
2.50 (m, 4H), 2.70 (t, 2 H), 1.38 (t, 3H). "*CNMR (DMSO): 162.1, 152.4, 150.6,
145.8, 141.4, 117.6, 115.3, 114.9, 79.770.9, 67.4, 64.1, 58.5, 56.9, 53.0, 49.7, 45.4,
14.2.

Steps c:
N%N’Nvﬂ
=N O
1. Isobutyric acid N =
H AY -
Via + _N /N Toluene O'@*N/ ‘N_/_ N
HoN O 50°C _/
Vila (@) 2.1100C MeO Villa

| HQ%H}V@
HOQNCN_/_ N Hcl

MeO Xa
Compound Vla (100 g, 1.0 eq.), compound Vlla (2-furoic hydrazide) (28.8 g,

0.97 eq.), toluene (400 ml), and isobutyric acid (23 ml, 1.0 eq.) were combined and
the reaction mixture was heated to 50°C and stirred for over 4 h. The reaction
mixture was distilled off to about 300 ml at 50°C. The reaction mixture was heated to

110°C, azeotropic distillation was done to remove the water generated during the



0.97 eq.), toluene (400 m), and isobutyric acid (23

m, 1.0 eq.) were conbined and the reaction m xture
woreshested to 50 C and stirred for over 4 h. B@EUS2004/035472

reaction mxture was distiqiq4ed off to about 300 nml at

50 C. The reaction m xture was heated to O C,

azeotropic distillation was done to renove the water

reactiorﬁfé)}fd ﬁ'ltee%\s\llggqél t\l\gé% st;tilrgedla%?ftg ﬁﬁg ;&n&ﬁér%ﬁt tRﬁer cooling to

25°C, tb@oéacrt@ntmlxlﬂﬁe@,las hédecbedi166 gf@bddlutg)nl\%oetdt)m\dt feeated to
o) eat ed .t

reflux. Tz depslon LIS STTeR A s R GHEGZ Hginadpen opoffa to

25°C. PRE réi@tlbncrﬁﬂdtlﬂ@ Was déttied ahdetheqRfiidos lQ@éﬂWé@sé@&a’ted from

settl ed and the aqueous Ia)(]er was separat ed fromthe

the organigdayey. |Hyaeaquem@ layerewas heaied toxa@ Chaad dee pbl Fhugted to

t 0
veveci'a R AH Mol RSP B aalod el vaf et s for
30 min3andithen slndlyt dumied toof@ f@mnleedz I oT@e@dLmoue\Iaryeerdts stirred at

o Th t
0°C for i COBPIE tht BEecTattor e ROICL RS fitGEed i EshEd yyith
water (266 hﬂyi Thé Prowic wds2diedlinia vAGRURIVERGEt 7880°.1 FHe Ipmo@uct

vacuum oven at 75-80 C. The product vvas |sol ated as
was isolpied-asa maorHehealt ﬁ@dﬁh@w@lwsm@g( %) Ms: iz

i ol ot o S A g 18,
216, 206 1845103 (i NMIR) (DMSO-dg): 5 803 (5. 185; 7 (d—|)1H)‘77;85((d1 1H); 7.1
(m, 2H)§@9 (%, §H§ 73(&3 1H; éa(@ozj'-}j) 469§,r£g_b§ifﬁs§ 5),1;1?!)(2953 (broad,

6H); 3.8 (3, 3H), 28 trar 2iy i vel y, an equival ent anount of
conpound VIb can be substltut ed for conmpound Vi a
plermalvelynpo gArIVAlent ameunt @f compouRdYiRrcande §B'H§i5%‘r‘6’ for

compotléﬁl\%?}/g%gp ath c&deoﬁﬁd)IXQ”d KHCO (40 g, 1.5 eq.) in CH

water (10m) at a tenperature between
Step d53 and 58 C was slowly added 2-nmet hoxyphenol cyanate

0 o eqact | ] agi

To a miiire oty b aPOLE BT el Rty B, 15 g9 G P crscn
(500 mt;@:nd whicp ?1@ﬁl)tdue teagraune batiésh 58 @ridasaleéowas slowly added

sol ytion (200 Was uench the reactio
2 methoRyP Al Ay SRR 1HS SobrB o tfﬁetqfs ARiRn iU HesaGats at a
temperéﬂﬁe HetieerBd afn'dI 58903%1' 1Tﬁ‘e dﬁﬁﬁeﬁ@ﬁ’ Be thetdadtivat £10%

m) and CN CN s and dr| i n a vacuum oven

NaOH aqugqu golution (200 ml) was added to quench the reaction. The batch was
then cooled to a temperature between 20 and 25°C, and filtered. The cake was
washed with water (400ml) and CN3CN (400ml) and dried in a vacuum oven at 65 to
75°C for about 12 h. A white product was obtained (ca. 91.0g) with about 95% vyield.
Mass spectrum: M+1= 504. "HNMR (DMSO): 8.37 (s, 1H), 8.13 (bs, 2H), 7.95 (m,
1H), 7.18 (m, 1H), 6.78 (m, 4H), 6.70 (m, 1H), 4.38 (m, 2H), 4.93(m, 2H), 3.56 (m,
2H), 3.37 (s, 3H), 2.90 (m, 4H), 2.80 (m, 2H), 2.55 (m, 4H), 2.45 (m, 2H).

Example 2
NH»

AN

O/

HsCO



75 C for about 12 h. A white product was obtained (ca.
91.g) with about 95% yield. Mass spectrum M1= 504.
wWoNR§BMEO) : 8.37 (s, H), 8.13 (bs, 2H), 7.95PCTUS1dp4/035472
7.18 (m H), 6.78 (m 4H)_.4%.70 (m H), 4.38 (m 2H),
4.93(m 2H), 3.56 (m 2H), 3.37 (s, 3H), 2.90 (m 4H),
280(m 2H), 2.55 (m 4H), 2.45 (m 2H). Exanple 2 NH

b 8 FRukrcghbcll BeESaRpEHIBRINY (B8 6B Fand puap

(24.0 gCR10GM. | BBOI‘EJCN (%Omt)ahpdeamaub@b\awﬂeﬂ%m & Cvas

stowly §fec’h SRlioBSIETCN Pog. F84) B Chiseh i el it idastion

mixturef was fethixedrfoPandifer BeRdthed@avhen G (ﬁﬁ)lé@t@%@) af'ﬁtm 0%
0%.NaOH solution (500 mM) was added to _quench t

NaOH waa@n <00 W%aéﬁem Qﬂemhatr@jream@nea he baicmmaamtered
washecﬁ%k@fét@ﬂah@ dﬁeM 3 YUY o 5 % ? ﬁl?c?g gght

product was 0 ned
gray preqive@ttwamobﬂﬂiried @@432}Elgl)/R (DI\/SO) 8. 37 (s : 8 13

Mass sgB%uZH)MJF@: %@4( mfi%‘gMéi))é% ﬁ?)('g_ﬁ Hg @ 2&1,\) 7. 95 (m,
1H), 7.38 3, (1), 398 (&, 9@4)( m7o4hlh, 1%&8@ dafhm%zwoz 938m( PH), 3.56 (m,

t
2H), 33415 SHHoa s I RRBHIE, 4H) 255 () ARG @) 20 cq. )
in THF (500 nl), water g |8l and NaCOH (50% 17.0 g)

at a tenperature betwe 70C was slowy added a
solution of bisphenol-A cyanate (3P0 g, 1.1 eq.) in
THF (125.0 m). The reaction m xf ANas | uxed for

another 1.5 h. The reaction mxtyre |w poled to 25C,
filtered, washed w_th wat er‘h}mﬂ@é% n & vacuum oven
at 65 to 75 C fp N’_2->i\, [ A=/ght gray product was

obt ai ned (ca./_88 0\g

H3CO
To a mixture of compound IXa (Example 1, step c) (100.0 g, 1.0 eq.) in THF

(500 ml), water (100 ml) and NaOH (50%, 17.0 g) at a temperature between 60 and
70°C was slowly added a solution of bisphenol-A cyanate (30.0g, 1.1 eq.) in THF
(125.0 ml). The reaction mixture was refluxed for another 1.5 h. The reaction mixture
was cooled to 25°C, filtered, washed with water and dried in a vacuum oven at 65 to
75°C for about 24 h. A light gray product was obtained (ca. 88.0 g).

Mass spectrum: M+1= 504. "HNMR (DMSO): 8.37 (s, 1H), 8.13 (bs, 2H), 7.95 (m,
1H), 7.18 (m, 1H), 6.78 (m, 4H), 6.70 (m, 1H), 4.38 (m, 2H), 4.93(m, 2H), 3.56 (m,
2H), 3.37 (s, 3H), 2.90 (m, 4H), 2.80 (m, 2H), 2.55 (m, 4H), 2.45 (m, 2H).

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



Mass spectrum M+l= 504. HNMR (DVMSO) : 8.37 (s, 1H),
8.13 (bs, 2H), 7.95 (m 1H), 7.18 (m H), 6.78 (m
wWdk)o5/0648TO (m H), 4.38 (m 2H), 4.93(m 2H), BCBHESI1003/035472

2H), 3.37 (s, 3H, 2.90 (med4H, 2.80 (m 2H), 2.55
(m 4H), 2.45 (m 2H). Wile the present invention has
been described in conjunction with the specific

We claffbodi ments set forth above, many alternatives,
nmodi fi cations and vari ati ons thereof wi I I be appar ent
to those of ordinary skill in the art. such
Iternat nodi fications, and ri t|on are

1. Aol Branafihd gampadndinafing fhe aﬁactya%ﬁgmawlatlhe
present invention.- 16 - WAHlaim . A process for
preparing conpounds havin he structural formula NH
I-Y - X N or a pharnmaceuth ca gept able salt or
sol vate thereof, wherein \ﬁ\§_ uranyl, R -thienyl,
R -pyridyl, R -pyfT4yK N ofi de, R -oxazolyl, R
-phenyl, R -pyrrolyl or Nycl oal kenyll Xis aI kyl ene; -

ora phalfzf’ngcéutlézﬁl Ra?:g%)t%%!(é%lfér %@véﬁ'{ﬂgﬁq \&ﬁ, ,(eCH'i) -NH-, or

Rhie R¢fommyl, R elhhpmynﬁ yridll, R pyﬁEﬂ)fD)N-obel R-oxagolyR

or when is , Zis also
R1°'Ph?i?¥8rf§|'8}ﬁﬁ’?4gp%byy;?§ﬂ%1g%ngﬂm no; or Z and Y together are R

Xl C,-Cs alkylene;

(CH2)m
/ \
_Q\ \’N__
Y is =N(R?)CH;CHoN(R®)-, -OCH;CHoN(R?)-, (CHz)-NH-, or  (CH2h“RE
and
Z is R®phenyl, R>-phenylalkyl, R®heteroaryl, diphenylmethyl, R%-C(O)-,

= .

HN, N— —C—
R®-S0,, O or phenyl-CH(OH)-; or when Q is |l‘l , Z is also phenylamino or
pyridylamino;
or
Z and Y together are

RY=
’ N ? —
H N
R10 R“’\\\
M \Q__\>_</ N— or /—_’

'is 1 to 3 substituents independently selected from hydrogen, alkyl, -CFs,
halogen, —NO,, -NR™R"™, alkoxy, alkylthio, alkylsulfinyl, and alkylsulfonyl;
R? and R® are independently selected from the group consisting of hydrogen
and alkyl;

m and n are independently 2-3;
Qis



Ns RIO RL is 1 to 3 substituents independently

sel ected from hydrogen, alkyl, -CF , halogen, - NO, -
wORRDB81al koxy, al kylthio, alkylsulfinyl, andPCT/US2004/035472

al kyl sul fonyl; R2 and R3 afe-i ndependent I y sel ected

fromthe group consisting of hydrogen and al kyl; and n

are independently 2-3; s- 17 - I - N - CGC HCN'™ H

COCH . |R4 isl-2 bstifuents i pdependent |y sel ected

from the gro %\ELStJCIng. of hyflr ogen and al kyl, or

two R4 substilt uentl ($ Lame¥car bon can form =0; R5

is 1to5 substit& nts 'ﬁdepend@ﬁ?ﬁy sel ected fromthe

8 P A B REane it PYSER
hydrog@ry @hd)@l&)lk@xwvo RF kobstabdmstsion tiealdene Yarddoeah form =0;

‘L’ koi(;cbgﬁygﬁyiugng%epé%%&y%}pdgpq&m the group consisting of
hydroggh %é‘id%eﬁ ﬁ%d‘r@%}’ al h@N‘ H}Qlk %Inlﬁ% 85, *OCFs, acetyl,

tetra ropyran

-NO,, mamyaawwnglkoayaikmy didlkaxsyyalkoxy ra}kqu—alkoxy—alkoxy, carboxy-

ko SOERDARY: PS8 2R R REL iy ooty
alkyl- S@H— aikyl-SO-CikoxXy, tetrahyalf@fy@-'ryl&v\ calkycanbany)-aigoxg,t h t he
alkow@%wér@%ﬂgg{t}ogmp{%@@ft hey 6;[\? gﬁrar? o |or|a?ija%|el:1¥ R®
subsutuéfﬁé &fq&uér ard J@lc@cbo) d\l&HZI@H&CQ)a' kof'c:Fz-o- 0p-0-CFeCF7-0-

am nonet hyl, or al

and fornh@ &pe Nﬂﬁh’th%/c%fbp@ @!meS to whuﬂytinewgaéa at‘rak:hyﬁ hydr oxy,

R e REpReAR, KB oh BB BV, sVORah Sl oup” °
alkyl-O@t(ﬂ}aNtt—(G}gC@XaIRWddmryml‘ranhad)mgd‘fyl al kyl, hydroxy,

L—%Iglégxy, -CN, -NH , al kylam no, dialkyl am' no, -CF ,
- and -S(O al kyl;

alkyl-OAO
R%is 1-2 groups independently selected from hydrogen, alkyl, hydroxy, alkoxy,
halogen, -CF3 and alkoxy-alkoxy;

R is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, alkyl, hydroxy, alkoxy, -CN, -NH,, alkylamino, dialkylamino, -CFs,
-OCF3 and -S(0)y.2alkyl;

R'is H or alkyl; and

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

a) reacting the hydroxyl group of a pyrazole of formula li

HoN

_ CN
HO-X—N_ _
N Il
with an activating agent in the presence of a base to obtain a compound of
formula 11l
HoN oN
L—X—N\t

N H



R12 is Hor alkyl; and R13 is alkyl-C(O- or alkyl-SO

-; conprising a) reacting the hydroxyl group of a
weyeaneises of forrmula Il HO X- NIl with an acPCmasiongo3s472

agent in the presence of gghase to obtain a conpound

of formula Il HNOCN 18 - wherein L is a |leaving

group, and coupling the conpound of fornmula Il wth a

ongoqu o{eforrrurl alV Z-Y-HV in the presence of a
‘“(CSE% N PRI 08 Rpound of formula V Z- Y- X- N NT V

bl doupithg fiee thepoan aifcknedlafip it @cMnanhdbfw@#Mé \Y
y

orthoformate in the presence of a catalytic anmount of
an acid to obtain a coerfo nd of folMula v z- Y- X NN

; i [ I : i ound of
iRbsts i sl iahls EBRIAI PR oo
NHN-C(O-R M| in the pres e ofyan acid to obtain a

compound of forrmula VIII N\ - Y- X~ NVIII and
hydrol yzi ng t he conpamd-fN{aoegnula VII|I to obtain a
conpound of N \4

b) treating the compound of formula V with trialkyl orthoformate in the
presence of a catalytic amount of an acid to obtain a compound of formula VI
N/\ORY

CN
Z—Y—X—N):j
N

c) condensing the compound of formula VI with a hydrazide of formula VI
HNHN-C(O)-R Vi
in the presence of an acid to obtain a compound of formula Vlli

7N

ol
Z—-Y—X-N_ _
N Vil

and hydrolyzing the compound of formula VIII to obtain a compound of

Vi

wherein R’ is alkyl;

formula IX
R

N
HN Y

H2N =N
Z—Y—X—N
N7 IX
d) cyclizing the compound of formula 1X with a cyanating agent selected from
the group consisting of cyanates and cyanogen halides in the presence of a
base.

2. The process of claim 1 for preparing compounds of formula | wherein: R is
R'-furanyl, R'-thienyl, R’-pyrrolyl or R"-phenyl; R'is hydrogen or halogen; X is



formula I X HNH V=N Z- Y- X Nx d) cyclizing the
conpound of fornmula X with a cyanating agent sel ected
wo c@310843¢9 gr oup consi sting of cyanates and cyaPOL/€R2004/035472
halides in the presence afyga base. 2. The process of
claiml for preparing conpounds of fornula wherein: R
is R-furanyl, R-thienyl, R -pyrrolyl or R -phenyl;
Rl is hyd&% n or halogen; Xis- 19 - /CH, ethylene;
Yis R4 V}1 g’?\n Qis or -CH z is R -phenyl, R5-
heteroa'r'ﬂ,\ggl‘C(O) or R-SP-; and R6 is R - phenyl
e pr@migspof ’ v»hﬁr-el S. b
ethylengs Y:}—Gdr ogen orRh @%@n dF;R%\ﬁd n z'frrg hyl Rﬂ
heteroarfl, RS-G0)Zor REB O pheng)R’ Blﬁ5 ﬁSemyﬂ. one substit uent
selected fromthe group consisting of al koxy and
al koxyal koxy. 4. The process of claim2 wherein L is

3. Pmdéé,%flc)enm@%bwh @hsaizkﬁjréhylf qRYis- hy@l'?ogen or halogen; Q
aryl sul fonyl - group. 5. The process of cl'aim 4 wherein

- LA SR 2 MR e s
selectet frdn tioe gratipheoreststingasfydlkoxet :mchalkokflaihgky

benzenesul fonyl, p-tol uenesul fonyl,
p- br onobenzenesul fonyl and - nitrobenzenesul fonyl. 6.
4. ﬂh@ jlg%d&gﬁﬁ cRfime Wh@rén\mgra@i @tbdaa% sebBaesd ik@syifonyl- or
rocess of claim, step b erein the trial kyl
myﬁUWgﬂWhgﬂBﬂhate is trimethyl orthoformate. 8. The process
of claim1l wherein the cyanating agent in step d is a
cyanate. 9. The process of claim8 wherein the cyanate
5. The pedasstarf claimm wmereg'n duis acalkgisafomg- of arylsulfonyl- group ,

net hoxyphen anat - et hoxyphenyl c at
selecteé fﬁzﬁgm éﬁc&w onS| ting ofe metzhanesul?or)(ﬁ tnﬂxororxgtﬂangsmfonyl,

ethanesulfonyl, benzenesulfonyl, p-toluenesulfonyl, p-bromobenzenesulfonyl and m-

nitrobenzenesulfonyt.

6. The process of claim 5 wherein L is methanesuifonyl.

7. The process of claim 1, step b, wherein the trialkyl orthoformate is trimethyl
orthoformate.

8. The process of claim 1 wherein the cyanating agent in step d is a cyanate.
9. The process of claim 8 wherein the cyanate is selected from the group

consisting of 2-methoxyphenyl cyanate, 4-methoxyphenyl cyanate, 4-phenylphenyl
cyanate and bisphenol A cyanate.

10.  The process of claim 9 wherein the cyanate is 2-methoxyphenyl cyanate.

11.  The process of claim 1 for preparing a compound of formula I-A



cyanate and bi sphenol A cyanate. 10. The process of

claim9 wherein the cyanate is 2-nmet hoxyphenyl
waeyasalss19 . The process of claim 1l for prepari POI/ES2004/035472

compound of formula I-A-_ 2§ - NHNV NNNHCO-A

conprising a) reacting the hydroxyl groupof a

pyrazol eof fornmulall HO X- NJ Il wth

met hanesul fonyl chloridein the plma(senceof a baseto

obt ai na conpound of fornula | Ha J |I|a and

coupling the conmpound of fornmul a compound

of formula IVa - > NH l\/bOIVa\Q nce of a

basetoobtaina o,u-n\ or IaVaHN-I\/bOVa

b) treatmgth@ Nnd fonful a Va with trinethyl

orthoforrrat?—t—/ pr\é_’ence of a catalytic anount of
an aci d Hygoobt ai n a compound of formula Vig.AMe - V-N
N NMeO Vi a
comprising
a) reacting the hydroxyl group of a pyrazole of formula Il
HoN CN
HO"’X—N\ /
N I

with methanesulfonyl chloride in the presence of a base to obtain a compound

of formula llla
HoN

CN
~
N
MsO N Na;

and coupling the compound of formula lila with a compound of formula IVa
o——< >—N NH
/__/ \_/
e0 IVa

in the presence of a base to obtain a compound of formula Va
HoN

OO

Va
b) treating the compound of formula Va with trimethyl orthoformate in the

presence of a catalytic amount of an acid to obtain a compound of formula Via

OMe
2

)TCN
/ \ N\ -
o~©~N N—/_ N
/_/ _/

e0 Via
¢) condensing the compound of formula Vla with a hydrazide of formula Vlla
|\
(0

Vlila

-

HoN



c) condensing the conmpound of formula Via with a
hydrazi de of fornula Vila Vila- 21 - in the presenceof
waroaoiato obt ai na conpoundof fornmula VH a or PCMER2004/035472
Villa and hydrolyzing the gpopoundof fornmula Villato
obt ai na conpound of fornmula I Xa HN H MeO | Xa d)
cyclizing the conpound of fornula I Xa with a cyanating

By P R A P e

The process of claimwherein the cyanani ngyagent is a
cyanate selected fromthe group cgfisi\st Hrg

2- met hoxypheny! cyanate, 4-nethox cyanat e,

4- phenyl phenyl cya e ap,d_\bi S A cyanate. 13. A
process for pre NCO d ¢fFformula Hor a
phar maceuti c ac abke—/sal t or solvate thereof,

wherein Rpe®» R -furanyi,R -thienyl ,R - pyri dyl ,Rlia
-9%“ dyl N oxi deR, -oxazo R -pyrrolylor

hM‘A‘MB@#ﬁQ th%@qrap@mdcoafoxm%wpa towbtmni & CORpoYrg-of
@-MJ%R , ~-OCHCHN(R )2-, -(CH-NH, or R4 , and- 22-
I S

-rhenyl, R -phenylal kyl, R -heteroaryl,
di phenyl nethyl, R-C(O-, HN N - c- Nmor
phenyI-CH((}I)-; or when is Z isl—&Nsé" any@ no or

OO—N/_\N—/_ N‘N’
/__/ ./

IXa

d) cyclizing the compound of formula IXa with a cyanating ag ent selected from

the group consisting of cyanates and cyanogen halides in the presence of a

base.

12.  The process of claim 11 wherein the cyanating agent is a cyanate selected
from the group consisting of 2-methoxyphenyl cyanate, 4-methoxyphenyl cyanate,
4-phenylphenyl cyanate and bisphenol A cyanate.

13. A process for preparing a compound of formula |
NH,

e
AN
Z-Y—X—N
N= |

or a pharmaceutically acceptable salt or solvate thereof, wherein
Ris R1—furanyl, R’-thienyl, R1—pyridyl, R'-pyridyl N-oxide, R'-oxazolyl,
R'™-phenyl, R*-pyrrolyl or cycloalkenyl;
X is C2-Cg alkylene;
(CH2)m
/ \
Y is =N(R®)CH,CHoN(R®)-, -OCH,CHoN(R?)-, -(CHp)-NH-, or  (CH2h™R?
and



pyridylamno; or Z and Y together are R(tm 10" N- NR1

is 1 to 3 substituents independently selected from
woyasogsny al kyl, -CF hal ogen, - NO, - NR RL13PCHUKRZNY()35472

al kyl thio, alkylsulfinyl, o9nd al kyl sul fonyl; R2 and R3

are independently selected fromthe group consisting

of hydrogen and al kyl; m and n are i ndependently 2-3;

ZiRrrreadc 8 “prgayaliit Ve P hen M 3 0

con ting of hydrogen and al kyl, or two R4
sub tuents on the sanme carbon can form=0; R5is 1
toqp mubstituents independently SeJ_éQted fromthe

groug consi sting of h drogen halogen aIkyI Kdrox
R%-S0zal koRy, -QoRheayEER{P whend is “Ber, £ ig@ksg phenygmino or

oxyal koxy, al koxyal koxy, dlalkoxy-alkoxy
pyndylé?‘%(ﬁéxy al koxy- al koxy, carboxyal koxy,

or al koxycar bonyl al koxy, cycl oal kyl -al koxy,

no- al koxy, norpholinyl, alkyl-SO2-,
gPRQKﬂ@@e e?rkacfﬁy t et rahydr opyr anyl oxy,

alkylcarb yl - oxy, al koxycar bonyl,
C@L oo al koxy, -SO NH , or phenoxy; or
subspituents together are -0-CH -O-, -0-CH
CH-O +DCF O ~-0-CF CF-Cand forma ring with the
carbon atons to whi chTmhe are attached; R6 is al kyl,
a

X el TS, ot 1T
Xyl - am nonet hyl , or- 23 \_N7
R'is 1 to 3 substituents independently selected from hydrogen, alkyl, -CFs,
halogen, =NO,, -NR'R™, alkoxy, alkylthio, alkylsulfinyl, and alkylsulfony!;
R? and R® are independently selected from the group consisting of hydrogen

and alkyl;
m and n are independently 2-3;
Qis
I l | | |
N =6 0 o —G—
H CN ’ OH COCHj5 -

R* is 1-2 substituents independently selected from the group consisting of
hydrogen and alkyl, or two R* substituents on the same carbon can form =0;

R’ is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, alkyl, hydroxy, alkoxy, -CN, dialkyl-amino, -CF3, -OCF3, acetyl,
-NO., hydroxyalkoxy, alkoxyalkoxy, dialkoxy-alkoxy, alkoxy-alkoxy-alkoxy, carboxy-
alkoxy, alkoxycarbonylalkoxy, cycloalkyl-alkoxy, dialkyl-amino-alkoxy, morpholinyl,
alkyl-SO,-, alkyl-SO,-alkoxy, tetrahydropyranyloxy, alkylcarbonyl-alkoxy,
alkoxycarbonyl, alkylcarbonyloxy-alkoxy, -SO2NH,, or phenoxy; or adjacent R®
substituents together are —O-CH,-O-, -O-CH,CH,-O-, —O-CF2-O- or ~-O-CF2CF,-O-
and form a ring with the carbon atoms to which they are attached;

R%is alkyl, R>-phenyl, R®-phenylalkyl, thienyl, pyridyl, cycloalkyl,
alkyl-OC(O)-NH-(C4-Cs)alkyl-, dialkyl-aminomethyl, or



al kyl-0*O ; R9 is 1-2 groups independently sel ected
from hydrogen, al kyl, hydroxy, al koxy, hal ogen, -CF3
wapahsaldsoxy- al koxy; R10 is 1 to 5 substituent SPCT/US2004/035472
i ndependent |y sel ect ed f[gﬁn_t he group consisting of
hydr ogen, hal ogen, al kyl, hydroxy, al koxy, -CN, -NH2,
al kyl am no, dial kylamno, -CF , -OCF and
-S(00-2alkyl; RL2 is Hor alkyl; and R13 is
@kal -C(O- or alkyl-SO-; conprising cyclizing a
Nconpound of formula IX HN HN WN Z- Y- X IX with a
alkyl-O anati ng agent selected fromthe group consisting of

T RS A 5o 0D R, s,

halogerﬁyépé‘bha%l Hikd§y; & cyanate selected fromthe group
consisting o - met hoxyphen P/anat e, 4-net hoxypheny]

2 I
R imade 5 subsHeiopts eepeEgeliaseiesten fgpHEn@IoUR consisting of
ool An, A FABIANE Rl FIFL MU RIS Mlamino, -OFs
-OCF3 antdiSH{O)bzall®l- pyrrolyl or R -phenyl; Rl is hyarogen or

al. ogen; is ethylene; Y is whereinis or -CH ; zis
'%J%E‘e‘?rﬁ',k(y'Rgngheteroaryl, R-C(0)- or R-SO-; and R6

R'S iRatikphe(w}--or Hkyl-B®,-process of claim 15 wherein Ris
R -furanyl;”" RL is hydrogen or halogen; is N; mand n
comprisipgcydighiga cpappyngiof JomaulglXphenyl: and R5 is one
substituent selected fromthe gmnupRonsi sting of
al koxy and al koxyal koxy. N HN
2 —N

Z—=Y—X—N
‘NZ IX

with a cyanating agent selected from the group consisting of cyanates and cyanogen

halides in the presence of a base.

14.  The process of claim 13 wherein the cyanating agent is a cyanate selected
from the group consisting of 2-methoxyphenyl cyanate, 4-methoxyphenyl cyanate,
4-phenylphenyl cyanate and bisphenol A cyanate.

15.  The process of claim 13 for preparing compounds of formula | wherein R is
R'-furanyl, R'-thienyl, R"-pyrrolyl or R"®-phenyl; R'is hydrogen or halogen; Xis
(CHo)m
4 N—
\CH\ 4 I l 5 5
ethylene; Y is (CH2h“R* Wwherein Q is “N— or -CH—; Zis R>phenyl, R*-
heteroaryl, R%-C(O)- or R®%-S0,-; and R®is R>phenyl.

16.  The process of claim 15 wherein R is R'-furanyl; R’ is hydrogen or halogen; Q

is —l!l—; m and n are each 2; R*is H; Zis R-phenyl; and R’ is one substituent
selected from the group consisting of alkoxy and alkoxyalkoxy.



