WD 2005/ 044819 PCT/ US2004/ 035472 PROCESS FOR PREPARI NG SUBSTI TUTED

5- AM NO PYRAZOLO-f 4, 3-el-1, 2,4- TRI AZOLOF1, 5-c1PYRIM DI NES FI ELD OF THE

| NVENTI ON The present invention relates to a process for preparing
substituted 5-am no- pyrazolo[4,3-e]-1,2,4-triazolo-[1,5- c} rimdine
conpounds haV® HYSeH#@m noal kyl substituent at the 7- posPETYR00HREKEROUND
Substituted 5-am no-pyrazolo[4,3-e]-1,2,4-triazolo-[1,5-c]pyrimdine
conmpounds di sclosed in WD 01/92264' are useful as Ala receptor antagonists in
the treatnent of central nervous system di seases, in particul ar Parkinson's
di sease. WO 01/92264 di scl oses processes for preparing

5-am no- 2-substituted- pyrazolo[4, 3-e]-1,2,4-triazolo-[1,5-c]pyrimdines
conprising dehydrative rearrangenent of hydrazines. Baraldi et al, J. Med.
Chem, 41, (1998), p. 2126-2133 disclose formation of a

5-am no-pyrazol o[ 4, 3-e]-1,2,4-triazolo-[1,5-c]pyrimdine having a
phenyl al kyl substituent at the 7-position, wherein the reaction conprises
reacting a phenyl al kyl -substituted hydrazide with

(et hoxynet hyl ene)mal onitrile to forma substituted pyrazole. Baraldi et al,
J. Med. Chem, 39, (1996), p. 1164-1171 disclose formation of a
7-substituted 5- an1no pyrazolo[4 3-e] -1, 2 4 triazol o- [1 5-c] pyrimdine by
react i on PROGESS] ARING SIUB AMINE): AT B[ B -e]-11{2

Baral di et al process use b ac ' flnal ring closure.
SUMMARY OF THE | NVENTION T - ates to a process for
preparing conpounds having the structural fornula I W 2005/044819

PCT/ US2BL D TRIE NVENFHIDON NN-N}-R N Z-Y-X-N N or a pharmaceutically
acceptable salt or solvate thereof, wherein Ris Rl-furanyl, Rl-thienyl,

Ripyridyl, Regyesanjinvenion plater to gprpetsyfor prﬁmeﬂ%éﬂwﬁum!b@wa@w or
cycl oal kfpyoloj 3l)- 2 44HaRdi6 Y1, S0Gpyrimidine compounds having an aminoalkyl

substituent at the 7-position.

BACKGROUND
Substituted 5-amino-pyrazolof4,3-e}-1,2,4-triazolo-[1,5-c]pyrimidine
compounds disclosed in WO 01/92264 are useful as Ag, receptor antagonists in the

treatment of ceniral nervous system diseases, in particular Parkinson’s disease.

WO 01/92264 discloses processes for preparing 5-amino-2-substituted-
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-pyrazolof4,3-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 NH>CN fo accomplish the final ring closure.

SUMMARY OF THE INVENTION
The present invention relates to a process for preparing compounds having the

structural formula |



~(CH2)m -Q N Y is -N(R2)CH2CH2N(R3) -, - OCH2CH2N(R2) -, -(CH2)2-NH, or (CHA
re and Z is R5-phenyl, R5-phenylal kyl, R5-heteroaryl, diphenylnethyl,
R6-C(O)-, HN NN-C R6-SQ2-, 0 or phenyl-CH(OH)-; or when Qis H, Zis
al so phenyl am no or yridylam no; or Z and Y together are R/ N \3N Rl is
1to 3 substi"YQléWﬁ@""f‘f?dependently sel ected from hydrogen, PETER004/03EFT,

hal ogen, -NO2, -NR12R13, al koxy, al kyl'tzhi o, alkylsulfinyl, and

al kyl sul fonyl; R2 and R3 are independently selected fromthe group
consisting of hydrogen and alkyl; mand n are independently 2-3; Qis | |
Il { -N -G -G -Cor -CHCN' OH 2 WD 2005/ 044819 PCT/ US2004/ 035472
-3 R4 is 1-2 substituents independenty eNected fromthe group consisting
of hydrogen and al kyl, or two R4 subgti ,ge\}rtl% on the same carbon can form
=0; R5is 1 to 5 substituents A tTH selected fromthe group

consi sting of hydrogen, hal ogen, al , _hydroxy, al koxy, -CN,

di al kyl -am no, -CF3, -OCF3, acetyl, -NO2, hydroxyal koxy, al koxyal koxy,

di al koxy oakkiveymacdtically acdepiablekklbry soleate Hborgof, Havain,

al koxycar bonylLal c | kyil =al koxy, .€i al - an nQsqal kox nmor phofi nyl,
2l kol Y S ARl FEBen RSe R S P i DGR So by - ol Koxy.
al koxycamﬁpyémy],aRkpyrm‘lylhmm:yblcau(enylkoxy, - SO2NH2, or phenoxy; or adjacent R5

substituents kog%tzr&eﬁr are -0 CH2-0O, -OCH2CH2-O, -0-CF2-0O or -0 CF2CF2-0O
and forma ri rbon atons to which they are attached, is
d f i iexs alifdenss v whi ch t hey hed: R5 i

al kyl, R5-phenyl, R5-phenylal kyl, thienyl, pyridyl, cycloalkyh,),

al kyl -OC(O) - NH (C1- C6) al kyl -, di al kyl -am nonet hyl, or __d h__
o Y is ~N(R?)CH,CHN(R®)-, -OCHCHoN(R?)-, -(CHa)2-NH-, or (C“?}R‘,
and

Z is R>-phenyl, R>-phenylalkyl, R°-heteroaryl, diphenylmethyl, R®-C(O)-,

|

HNWN—- e
R%S0,-, O  orpheny-CH(OH)-; orwhen Qis H ,Zis aiso phenylamino or
pyridylamino;
or
Z and Y together are

Ri=
Y
- o /],
' N ) -_—
H N

o N= R10 . R1\°\'-
R'is 1 o 3 substituents independently selected from hydrogen, alkyl, -CFs,
halogen, —~NO,, ~NR™R™, alkoxy, alkyithio, alkylsulfinyl, and alkylsulfonyi;
R? and R® are independently selected from the group consisting of hydrogen
and alkyl;
m and n are independently 2-3;
Qis



01, alkyl-OHO; R9 is 1-2 groups independently sel ected from hydrogen,

al kyl, hydroxy, al koxy, halogen, -CF3 and al koxy-al koxy; RO is | to 5
substituents i ndependent ly selected fromthe group consisting of hydrogen,
hal ogen, al kyl, droxy, al koxy, -CN, -NH2, al kylam no, dialkyl am no, -CF3,
- OCF3 and -9{@)2@’-5%%%% R12 is Hor alkyl; and R13 is alPCIIUSgi@p3s4my

al kyl -S02-; conprising a) reacting t‘h%”hydroxyl group of a pyrazol e of
formula Il HZNCN HOX-NI1I Nwth an activating agent in the presence of
a base to obtgin a conpound of formula Ill HZNCN L x-N 111 wherein L is
a | eavi ng gr &tigs 1ahsuksditisnis hdependeitynelattest fromrthaigaoup congistingofconpound  of

formul a presence of a
base to A {%‘fen ar‘ﬁ élb{ 'X@n@? gugbr @@ﬁgﬁ%%é% @’% WB-)%T reating the
conmpound of R nmjlta 5\£uhstmuents iatlegéndenily stlecimdtfeom the gmunmwsmhng obf a
catal yti of .for
222 N POt heRpeRoay. By e RaR Ry ArminS dihso P o ot bl o v
with a hmzaﬁydiexﬁaﬂkdwr abryakdxy, H@NdNy-@(k@)(yJ%lkﬂ)dy alkotyhsikexye sarsoyof an acid
to obtalnaco db formul a L
alkoxy, alkoxyca onylalkoxy, cyc!oal yhalkoxy, dialkyl-amino-alkoxy, morpholinyl,
alkyl-SO,-, alkyl-SO-altkoxy, tetrahydropyranyloxy, alkylcarbonyl-alkoxy,
alkoxycarbonyl, alkylcarbonyloxy-alkoxy, -SOzNH,, or phenoxy; or adjacent R
substituents together are —0-CHo-0-, -0O-CH;CH,-0-, —O-CF2-0- or -O-CF2CF2-0-
and form a ring with the carbon atoms to which they are attached;
O R® is alkyl, R>-phenyl, R®>-phenylalkyl, thienyl, pyridyt, cycloalkyl,
alkyl-OC(O)-NH-(C+-Cs)alkyl-, dialkyl-aminomethyl, or

5N

N
alkyi-(i)’§

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-2alky};

R™is H or alkyl; and

® is alkyl-C(O)- or alkyl-SO2-;
(O comprising |
a) reacting the hydroxyl group of a pyrazole of formula I

BN
HO—X—N\:, Y
with an activating agent in the presence of a base to obtain a compound of
formuia 11}
HN
N

wherein L is a leaving group,
and coupling the compound of formula IIl with a compound of formula 1V
Z-Y-H v



,NRNu N Z-Y-X-N, NVIII and hydrol yzing the conmpound of formula VIII to
obtain a conpound of formula I X HN, NVR HZN~-N Z-Y-X-N, I X C d) cyclizing
t he conpound of fornula I X with a cyanating agent selected from the group
consi sting of cyanates and cyanogen halides in the presence of a base to
obtain a conPBdEIB3 S ormula |. I'n parjicular, the i nventAiCIWS2eHasd® t o
cyclizing a compound of formula I X with a cyanating agent to obtain a
conmpound of forrmula |I. DETAI LED DESCRI PTI ON Preferred conpounds of formula I
prepared by the clained process, are those 1-ful 1- i 1- W-phenyl, nore
wher ei n R i s IRhepfpsenqe oha basg to ebtaipa eprppowd Qfrfermeriayy R1-furanyl. RL is
preferably hydrogen or hal ogen. WO 2008MN044819 PCT/ US2004/ 035472 -5 Anot her
group of preferred conpounds is that whekej N is ethylene. (CH2)m-QNY
is preferably (CH2)) R4 wherein Qig-xDy oj -CH, with Q preferably being
nitrogen. Preferably, mand n are each 2Nand R¥¢ is H. A preferred

definition for Z is - phenyl ,  R5: het erqaryl.,. -C(O.- or R6-S(212-. R5 s
preferably H?’)Hé‘?%'&@?ﬁegPWfY’P“%PEWP%\?M%QV%JE)%&%’%WWWE&% koxy, R616
preferably Rpreiipeslof alangigiicampunt siTRId RODASIA LEIRPOISLE oMdAREEIVIZ 1S

R5- phenyl and R5 is one substituent selected fromthe group consisting of

al koxy and al koxyal koxy. A preferred alhldgx\yoﬁfoup is methoxy, with

al koxyal koxy being nore preferred, e.qg. Moxyet hoxy and et hoxyet hoxy;
met hoxyet hoxy is nost preferred. In stg_ﬁ}“fgr ef erred enbodi nents of the

process use a conpound of formul & YWEANg Vi

wherein R is alkyl;
C c) condensing the compound of formula V1 with a hydrazide of formula VI
HNHN-C(O)-R VI
in the presence of an acid to obtain a compound of formula VIl

N R
T

N)—{
Z~Y~X=N,
N7 Vill

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

formula IX
N R

HN Y

HQNFf-;N
Z—Y~X—N,
N” IX

d) cyclizing the compound of formula X 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 formuia 1.

In particular, the invention relates fo cyclizing a compound of formula 1X with a
cyanating agent to obtain a compound of formula 1.

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

wherein R is R'-furany!, R"-thieny!, R'-pyrrolyl or R'’-phenyl, more preferably
R'-furanyl. R'is preferably hydrogen or halogen.



v NH H3CO IV-A. In step b, the preferred trialkyl orthoformate is triethyl
orthoformate. Preferred enbodi nents of the process use 2-furoic hydrazide
in step ¢ (formula VII), thus preparing conmpounds of fornula | wherein Ris
2-fury(. Preferred reagents for the cyclization in step f are cyanates. In a
preferred asPREISO#4EE process of the invention conprises PCHAISRIOOINEL | on  of
conpounds of the fornulas I-Ato 1-C-%2 N),-,,NN JNO -/ INp N J
H3CO / I-A NH2 NIIINNH3CONO n O/ \ CNJ N_I-B WD 2005/044819

PCT/ US2004/ 035472 -6 NH2 "N~ INNN f'"N OH3CI-C In a nost preferred
aspect, the prredteargrofp ohprefevehcoropowaisds thsasvhidnein Xisegthyieheon of a
conpound of formula I-A co Lsing: a) reacting the hydroxyl group of a
pyrazole of formula 11 Hi v HOX-NN I'l with methanesul fonyl chloride in
the presence of a base toQbtgNTa conpound |of for[mI allia H2ZN CN

Y is preferably (CH)“R* wherein Q is —N— or ~CH—, with Q preferably
being nitrogen. Preferably, m and n are each 2, and R*is M.

A preferred definition for Z is R>-phenyl, R%-heteroaryl, R%-C(0)- or R®-80,-.
R®is preferably H, halogen, alkyl, alkoxy, hydroxyalkoxy or alkoxyalkoxy. R®is
preferably R*-phenyl. Especially preferred are compounds wherein Z is R°-phenyt
and R’ is one substituent selected from the group consisting of alkoxy and
alkoxyalkoxy. A preferred alkoxy group is methoxy, with alkoxyalkoxy being more

(N preferred, e.g., methoxyethoxy and ethoxyethoxy; methoxyethoxy is most preferred.
In step a, preferred embodiments of the process use a compound of formula

IV-A:
/—,O—Q-N:\/NH

HzCO IV-A.

in step b, the preferred trialkyl orthoformate is triethyl orthoformate.

Preferred embodiments of the process use 2-furcic hydrazide in step ¢
(formula Vil), 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:

i NZ NN\>_@
W ""N O

O‘Q‘Nme N=
-

H3CO I-A

NN g
. S
’ o—@-NmN—/— N=

" {-B



N MO "N llia; and coupling the conpound of fornmula Ilia with a conpound of
formula Na O ~(NH Mao IVa in the presence of a base to obtain a conpound
of formula Va H2ZN CN O N~ N-° MeO Va b) treating the conmpound of formula
Va with trinethyl orthoformate in the presence of a catalytic anount of an
acid to obtaV®Z85%W¥#dund of fornula Via OMe N J ~_ / CN PCEDEM4065470 MeO
Via c) condensing the conpound of forfiula Via with a hydrazide of fornula
Vila HHZN'N O 0 Vila WD 2005/044519 PCT/ US20041035472 -7 in the presence
of an acid to obtain a conpound of fornmula Villa N~ - NNO -NI'1 N O~
N~ N MeO Villa and hydrolyzing the conpoufffzof formula Villa to obtain a

conpound of fornula I Xa HZN HN N o N e ||
" -3
G ~ NN O
3
N —
O_Q_ \_._/N N -C
In a most preferred aspect, the process of the invention comprises the

preparation of a compound of formula 1-A comprising:
a) reacting the hydroxyl group of a pyrazole of formula Il

HaN CN
Ho—x—N%tj
N ]
(:: with methanesulfonyl chloride in the presence of a base to obtain a compound
of formuia Hlla
HoN

}j/cm
N S
MSOI N=

and coupling the compound of formula lila with a compound of formula IVa
( > VAR
Q N NH
/__/ NS
MeO IVa

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

Ita;

HoN
2 )Trcm
— N
o—@—m N~ N
MeO Va

b) treating the compound of formuia Va with trimethyt orthoformate in the

N
L

presence of a catalytic amount of an acid io obtain a compound of formula Vla

OMe
y

: >j,CN
N
o-< >~N/—\N-—/_ NZ
/__/ ./
MeO Via
¢) condensing the compound of formula Via with a hydrazide of formula Vlla
Ho
(o]

O Vila

HoN”



/" \ NN-~NN Mo I Xa d) cyclizing the conpound of formula I Xa with a
cyanating agent selected from the group consisting of cyanates and cyanogen
halides in the presence of a base. Starting materials of formula Il are
known in the art 4g]see for exanple, Baraldi et al, J. Med. Chem, 39,
(1996), p 11BpYWSPH8 ep a, the hydroxyl group on the comeousdecedssizer mul a ||
is reacted with an activating agent <baprising a | eaving group, L, wherein
L is an optionally substituted alkylsulfonyl- or arylsulfonyl- group. Wen
L is a sulfonyl group such as nethanesul fonyl, trifluoromethanesul fonyl,

et hanesul f onyt theberesemeesol droagit fo optairg sompsuhd ofifdrmuta Wilkmobenzenesul f onyl
or mnitrobenzene-sul fonyl, typically the L- cont al ni activating agent is
an L-halide, e.g., nethansulfonyl chloride. A, | eaving group is
met hanesul fonyl. The reaction is carried out on @r otic organic sol vent
such as CH3CN at a terrperature of about -Zoé‘zoﬁbout 0C, nost preferably
at about 0C. About 1-2, 8 -@ equi val ents of activating
reagent are used, and about pirl\e_fe#ably bout 1-1.5 equivalents of an
organi ¢ base such as % opropyl ethyl am ne. The acti vak@g conpound of
formula INis not isol'ated. The conmpound of forrmula 111 i %oupl ed with an
am ne of f or randaytikblyZihg ther comapoumal ofFormaula Milth tidbthih 4 bempoes¢ote of an

i norganic ba?e Slfc%s NaOH or K2C03, WD 2005/044819 PCT/ US2004/ 035472 -8
at a tenpera e of -50C to about 150C, preferably at about -20C to
about 0C, nost preferably at about -10C. About 1n2 egutrval ents of base are
used. In step b, the am no substituent on tg formula Vis
converted to the imdate by treatnent with 1l uivdl ents of a trial kyl

ortfhof ormate in a non- protic gegan oly uch as toluene at reflux
teaperature in the presenceﬁtai

unt of acid (e.g., about I
nmol % . Any organic or i gan am‘d--éan be used, but a preferred acid is
p-t ol unensul f oni ¢ aci (MeOA\ preferred trialkyl orthoformatejXas trinethyl

orthofornate., The,i.m date of fo la VI en condensed with a_ hydrazi de
o for il e, Vit ity 5 Comnotnd aHpaTif S Witha Aeaatey SoRMaRCREARDE col vent

such as tol ureﬁheg@upeonbetmgbﬂéﬁr@té@ék&ﬁc@no@éﬁ%ndé@iﬁth@ pRédeice bEGC 1 n the
presence of %ageeqw val ent’s :

Starting materials of formula | are known in the art (see, for example, Baraldi
et al, J. Med. Chem., 39, (1996), p 1165).
In step a, the hydroxyl group on the compound of formula li is reacted with an

activating agent comprising a leaving group, L, wherein L is an optionally substituted
alkylsulfonyl- or arylsulfonyl- group. When L is a suifonyl group such as
j methanesulfonyl, trifluorormethanesulfonyl, ethanesulfonyl, benzenesulfonyl,
- p-toluenesulfonyl, p-bromobenzenesulfony! or m-nitrobenzene-sulfonyl, typically the
L-containing activating agent is an L-halide, e.g., methansulfonyl chloride. A
preferred leaving group is methanesuifonyl.

The reaction is cartied out in a non-protic organic solvent such as CHz;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 lil is not isolated.

The compound of formula 1l 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,



of an acid such as isobutyric acid. The conmpound of formula VIII is then
hydr ol ysed under acidic conditions to formthe ring-opened conpound of
formula I X. The acid can be a mineral acid or an alkyl or aryl sulfonic
acid; the concentration of acid is not critical, but is preferably at 2-5%
The reacti onWPBAHMBIILd out at tenperature range of aboutPGTHGSGAIMEEEr at ur e
to about 110C. In step d, the conpound-of fornmula IX is cyclized by
treatment with a cyanating agent selected fromthe group consisting of
cyanat es and cyanogen halides to obtain a conpound of fornula I. The

reaction a't & temparatiiredange ah-0°Cdoiabosin] 50801 pederablysat 86BN 09C to about
about 5 wv,

tetrahyd uran, (T at .a i f f

opt i onZlI i O ?‘hér %’%@gﬁéébB& t TAPBUEBWW‘)\% Q%tserf%‘é‘é/?'%rﬁlﬂﬁegbout 109% . An
i nor gani ¢ bas §tep®, tH26FD sd&h’@@ﬁt ot Bom offetmuls3PiconsdHEPl

Na3PO4, Na2HPO4 or orl:gﬂgnl c . base mne) is added a ratio of

about 0. $he ingdatedbydrathentwits 1 Wéqli'é%l%iistﬂﬁ altgg@mmﬂomﬂtem afoflenper at ure
of about yR%fe 6r§am&%5|\féﬁt SWIHFASH oﬁ.@n\é Aheix t@ﬁ'@e?&u?ébiﬂ%e Prlsenteoredui val ents

of the cyanat| agent are used, wherein t cyanating agent is a cyanate
or a cyana@éﬂlcmmmué of apidr{eigesabaut Tanol %bwbnmmnwomn@rganmmchcam beCN,

wher ei n | fied by
subst 1 1 ubEgt B PRI R IS RIer B BRRETA bR S g bfinGro iRt

4- met hox jgfniemsthyl cythnfrmatel - phenyl phenyl cyanate and bi sphenol A cyanate.

hal i b d hl ori de.
Granates are DREIBIPLTR! ke BereriiBrsr B8 RAbEroe o RBUE D & orr od.
The reackigpc.i Thelveantibr s barribt Suaiitar o@ani@fsomnaampwtd@éné atom of V\O

2005/ 044819 P / US2004/ o ni ¢, base ,
s, NRRPOTRMIS TR 9! SHMrR9C orghorbl R ppjesente U5 1A GBI BSobs

provi desoﬁgn@,@m% ,gmtyﬁ@gc,grocedures previously reported in the art.
Known processes used 8 f%/@_t oxi c and corrosive NH2CN to cyclize the ring,
@

while the pr eéfbmcopw@@e wl%vayraﬁta@n hyrlralyeed usderacidic gobgitipns i (e g.,
2- met hoxy, I 3‘5?{9 I

Furtherm@?ﬂ%hrg@é referred cyan ﬁ%ga%‘t +s”:igé&;fzgjn nb&éi"i‘ﬁ}ﬂ@%?g gﬁasz e to t he
rel ati veklkyl omary! sufonic mdxntl‘@ecomahtrm of/xicubgs nof eriticaipatas nreéenabb'gﬂi for

Chan T hateed THorra aearist ol S ipRante rnds Wl ol s BPHBIMBAE, ef or e
al l ows faboliatt¥Cscal e production and high yields using mlder conditions.
In step d, the compound of formula 1X is cyclized by treatment with a cyanating
agent selected from the group consisting of cyanates and cyanogen halides to obtain
a compound of formula 1. The reaction is conducted in an organic solvent such as
CH3CN or tetrahydrofuran (THF) at a ratio of 4-20 w/v, preferably about 5 wiv,
optionally in the presence of water (0 to 30% v/v, preferably about 10%). An
[ inorganic base (e.g, Na;CQOj3, NaHCO3, KHCO3, NaOH, KOH, KaPOj4, KoHPOy,
NaszPQ,, NasHPQ,) 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
refiux, 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 phenyi 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



As used herein, "alkyl" nmeans an aliphatic hydrocarbon group which nmay be
strai ght or branched and conprising about | to about 6 carbon atons in the
chain. Branched neans that one or nore | ower al kyl groups such as nethyl,
ethyl or pr ‘g’\{) are attached to a linear alkyl chain. Al kylene, referring
to a divalen 28 oup, similarly refers to strai ght RET/US2eobE® chai ns.
"Al koxy" means an al kyl-O group in whPch the al kyl group is as previously
descri bed, unl ess otherw se not ed Non-limting exanpl es of suitable al koxy
groups |nclude met hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy and

hept oxy. am inorganic base (a.06 NsaCént NEHDQ:syKHSQahNe%h KOOI, I6iP@y, KokPgan. U

"Cycl oal on-aromatic ring system conprising about 3 to about 6
car bon aﬁé?n;o ﬁf%ﬁ‘?tl ng exanpl es of suitabl e nonocyclic cycloal kyl s

i ncl ude cyclopropyl cyclopentyl and cyclohexyl and the liKke.

Cycloalkylen re ers nt c I cl oal kenyl refers to
a C4-06 cyclo EF<9WGSF’P @088%!3{%’?‘%5 a eﬂh?ﬁjgmc%‘t"@ﬁdﬁﬁvpxs Means a
single rtdwrtebllﬁmé are. Khohﬁfﬁﬁéés%éd uBed ﬁrgﬁ?t@metan@ drisie IOFL,GONE® 10 atons
conprised of to 9 carbon atons and 1 to het er oat ons i ndependent|ly

sel ect edCW'éﬁh%'énggr"ﬁulﬁtB%ﬁﬁ’%ﬁtﬁt REPCoES NS Sanatingaaant gueh epatcyeRate rings
do not u gﬁﬁ{gp t he ring
nltrogengip% gem?ﬁ I'nc E: ég @%%ngﬁiﬁ%b eﬁﬁhﬂ%gﬁ?ﬁ?@de roups are
pyri dyl , Fudhermsirg theipsefeared|oyanatingagents oyanateas aneypirefapghle do fhe refativelyy |

I m dazol | z ol yl
pyrazi nyﬁ %%"ﬁ%ﬁ%ﬁsbe'ﬂ)% %éasgl %ll)? thegg'{ﬂgé%/'ﬁﬁigﬁ‘g@@mgﬁ ggéﬁ&] y_ 10
tri azol ypart Eksdleplaem‘tbis ltdwcTntmlnllsageummmdawgrthapshamedamhtelra’cureczilyI (e. gd, 1,
5 om 1,7 . pyri doj, 2 i azo VAN ) di n an

7. 7ai nbieppraliensy DR bresént DT bl eThit af ﬁ‘f%ﬂ%&ﬁeﬂﬁ idlgighe

qui nol yl highsuide osthy mildehtbadigenglyl ,  benzot hi enyl (i.e., thionaphthenyl),
benzi m dazol'yl, benzof uranyl, benzoxazol yl and benzof urazanyl . Al

positional isoners are conterrpl ated, e.g., 2-pyridyl, 3-pyridyl and
4-pyridyl. Roasybsd hén‘é‘ir?daik?ff ?ﬁéh’ﬁsYén él%ﬁf‘éh?&oéb\%n%’ ﬁ:h%&h

substltut able ring carbon atons have substituent as f| ned ove.

" Al kyl t heteaighkeiryanshest and camprsinagbeut 1iei ahout eaghay atogrsointhe §halg

Pr e on Bl dchhal R f ord e SO egbusoh AR S ko o

nmoi ety i araattanilgd to hdinsat allyl chai.kjlkgiehé onlaringrieaa divatendlalgl g®Up2) - gr oup.

The bond }n?la}'ly ref tsnsttrari’rgq{.t%tr%réﬁchebr%gfﬁgh the sulfonyl.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described, unless otherwise noted. Non-limiting examples of suitable alkoxy groups
include methoxy, ethoxy, n-propoxy, isoprapoxy, n-butoxy and heptoxy. The bond to

. the parent moiety is through the ether oxygen.

N "Cycloalkyl" means a non-aromatic ring system comprising about 3 to about 8
carbon atoms. Non-imiting examples of suitable monocyclic cycloalkyls include
cyclopropyl, cyclopentyl and cyclohexyl, and the like. Cycloalkylene refersto a
divalent cycloalkyl group. Cycloalkenyt refers 1o a C4-Cs cycloalkyl ring comprising
one double bond.

"Heteroaryl” means a single ring, bicyclic or benzofused heteroaromatic group
of b to 10 atoms comprised of 2 to 9 carbon atoms and 1 o 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



"Al kylsultinyl"” means an al kyl -S(O - group. The bond to the parent noiety is
t hrough the sulfinyl. "Carbonyl™ rreans a -C(O- noiety, e.g., al koxycar bony!
refers to an al koxy C(O- group (i.e., alkyl-OC(O-). "Acetyl" neans
-C(OQ CH3. "Sol vate" nmeans a physical association of a conpound of this

linvention witWO8HE4#H nore sol vent nol ecul es. This physi cCRIT/6S2e@aBH0E ON

, i nvol ves varying degrees of ionic and thval ent bondi ng, includi ng hydrogen

"bonding. In certain instances the solvate will be capable of isolation, for

exanpl e when one or nore solvent nolecules are incorporated in the crystal
| attice ofriazblgl. cExm'npllebldﬁelc;?oIlu Idetet‘dﬁvjdmrb@sae aasiesl ﬂe@t‘h 561 47y, on- phase

‘and | at ahl | vat t ab | vat | ud
o1 hanol at BR9ScRAEHG PG e e BRG] 8nd / Szanlovba EXmRleaIasi 1 1 he
S0l vent mmbemlsed RotoRiAnyIGouss arndmsHaRo, isdipiiaMeRiharRRy oIt In

1 di fferent stere0|soner|c orns nfi oners, <diastereol Soners and

~at r opi sonBeRgothigny (|- %-vém‘?n@ﬂht bhgnaw@i@zobzl Ibengetiranybrhaszexarohd abdt h i n

pure for mhabidzam! sbmgoosn@ﬁ%pgbnﬁré ?Hn\?\?]rﬁiglﬁ{é%%:% SV - gg{ﬁ}{i%ﬂﬂs will

be acidic I n natur 0ose conpoun

phenol i ¢ fpyridyly IR’ gsuhﬁptutadwbe’@rmbetemm sush groups whiesginsukstititablel jng

accept abl I ncl ude sodi um potassium
~cal ci um & rﬁﬁqhtr?ﬁ Eégpgaesz‘gg u%tjg%s ggﬁe? ar[%('?b contenplated are salts
forned wi t h phwmmtmemslanaikgbw giolip imwhithths iyl rrsraél ﬁavncﬁlsgaé/ 044510

|

BT UsooH SRRy SO exarHpIgs f S Akt e e KO MSMORLL | cal |y

- accept abl gihgmhio San@l—ﬂropyltﬁié' Thadghd wthe%fdréﬁt mbiety @wmbﬁ thePYiifuf0- Ni trogen

~phosphoric, acetic

at@ may formsalts with strong acid | e conmpounds havi ng basic

substi tuents sddyisifoay ﬁ‘@?%scﬁjbglkﬂr%(@ﬂ (SFWP sahe bong to thaareit rmeiebsis

Exanpl es m@oﬁﬁm@quﬁoﬁgl ds for salt formation are hydrochloric, sulfuric,
ric, oxalic, malonic, salicylic, malic, fumaric,

"succinic, ascoBisuliii'eneansen @iinbS(0F gniup. aFe bohdto therparent ravigtydar boxy! i c
- acids wel t se skilled in the art. The salts are prepared by
| 8r%"‘ﬁ’n}e Sl fr{}g

contactin ree se formwth a sufficient anount of the desired acid

- to produce a s"ﬂalrbcmyi"t meansen-\G(my wioity, eeg nalkoxytaebdnye referade ahaikoxyray be

regener atéﬂ%ﬁ)é tre g QZ@ W|th a suitable dilute aqueous base
© sol ution Ieut U pot assi um car bonate, anmmoni a and

sodi um bi car bopaed” rhéand LQ@W f orms differ
"Solvate” means a physical association of a compound of this invention with
one or more solvent molecules. This physical association invoives varying degrees of
ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
C—\ 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, 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
pharmaceutically acceptable salts. Examples of such salts may include sodium,
potassium, calcium, aluminum, gold and silver salts. Also contemplated are salis
formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.’



fromtheir respective salt forns sonmewhat in certain physical properties,
such as solubility in polar solvents, but the acid and base salts are

ot herwi se equivalent to their respective free base forns for purposes of
the invention. Al such acid and base salts are intended to be

phar maceut | ¥4V PYSAHR Pt abl e salts within the scope of tREVIRPBHIBEA and al |
acid and base salts are considered eqlilvalent to the free forns of the
correspondi ng conpounds for purposes of the invention. Follow ng are
descriptions of the preparation of conmpound |I-A using the clained process.
The fol | ow ngCarMiném’swctmmtmds alﬁretd)rmrphdnmasmtdaﬂy actapiablasdits,|@gns: M

hyl sul.f h L ' - DVAP (4-
(it ey 260 O et B Barhbiesby (Gt Aliohon aleid Vet st brontiy, (X5
HZ& Cm %(I:\Ilﬂlg\nthle ?oﬁb%ndﬁ@n%@@@Qﬁ@ﬁﬁ@éﬁ i BGdH b%aﬁ% Qﬁiﬁélg%lsgzﬁa'&\l St /ED\ a:

, -~ 0]~ + Meo |y i | a
N NN Sl Withweeker S BramRe L OEAIEB R RAAOr sal RATEHOR A6 0 eq ) and
di i sopr Oﬁ]éirﬁémbihc,%mfﬂﬁc ([ﬂﬁﬁpﬂbnc Jec@t:@%lthc'dka%‘%@ioﬁféogaﬂaﬂlc %ﬁalﬂ:c was sl owy
added CH3SO2 q) ter the dition was conpl éte, NaCH

(25% 25hmaric, m@lmgmoablcanaleﬂcbim@m@ﬁewoalcﬁﬂmth@dnwr@@mmmm
(2.0 gt BBkabn 055od SARTH) n 788, EASHL oy ooy BomsEhgied for ©
free base form with a sufficient amount of the desired acid to produce a sali in the
conventional manner. The free base forms may be regenerated by treating the salt
) with a suitable dilute agueous base solution such as dilute aqueous NaOH,

(: potassium carbonate, ammonia and sodium bicarbonate. The free base forms differ
from their respective salt forms somewhat in certain physical properties, such as
solubllity in polar solvents, but the acid and base salts are otherwise equivalent io
their respective free base forms for purposes of the invention.

All such acid and base salis are intended to be pharmaceutically acceptable
salts within the scope of the invention and all acid and base salts are considered
equivalent to the free forms of the corresponding compounds for purposes of the
invention.

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-

/”\I
N dimtheylamino-pyridine); and DMSO (dimethyl sulfoxide).
Example 1
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renove CH3CN. Water (1.2 1) was added to the reaction m xture and the batch
was cooled to 22C. The batch was filtered and washed the wet cake with
water (600 m), and dried in a vacuumat 65C for 24 h. A yell ow product was
obtained (ca. 41 5g). HNWR (CDCI3): 7.52 (s, 1H), 6.95 (s, 4H), 5.89 (s,
2H), 4.18 (nmVORAWSO448186 (m 2H), 3.78 (m 2H), 3.47 (s, BHYUS204085{7 4H),
2.83 (m 21-1), 2.72 (m 41-1). Step b126M N) CN O/ \ NNf-N Va --' v
MeO Via A m xture of conmpound Va (150.0 g, 1.0 eq.), trinmethyl orthoformte
(120 M, 2.6 eqg.) and a catalytic anount of p-toluenesulfonic acid in
toluene Gte@at) was heated to a tenperature between 105 and 115C. The
reaction mxt aﬁ was sl ow concentrated to 520 ml. The reaction m xture
was then cool edito ¢ to 25C and Haeptang (1.6 1) 4 ﬁﬂ_t\ﬂ conpl ete the
precipitation._y bat ch s filter CNjashed wi h ae_azladriedina
vacuumoy_gp_,ét— t 30 T lfor abou¥ 24 h 40 g LOD < 0.5% A light gray
product was obtai ned (ca. |18808g).NWVass |spectrum MAl= 413. 1 HNMR (DVBO):
8.55 (s, 1H), # 90 (s, 1H% 6.80 f;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, WO 2005/ 044819

PCT/ US2004/ 035472 -13 4H), 2.70 (bs, 2H) (12 55 (%N 4H) 93CNMR ( DVSO) :

162.5, 152.4, 150.4, 141.4, 117.6, 115. 114 8 7 Cho . 9, 67.5, 58.5,
56.9, 55.0, 53.0, 49.7, 45.3. Altern / CN Va J-NN MeO
Vib A m xture of corrpound Va (300. Neq trl'&t hyl orthoformate (280
m, 2.6 eqg.) and a catalytic a \Tﬂenesulfomc acid (3.0 g) in

toluene (1.8 i) was heated tMeQh t errper at ure bet wddn 105 and 115C. The

&ggci Ihgg Toéf gj@ta\ém&tmb%wmpegﬁeﬁm@b@ 11Ped§8Rd BisogrBpylLBAFAMRR M Xt ure
(280 ml, 1.2 eq.) in CH5CN (600 ml) at 0°C was slowly added CH3SO,Cl (112 ml, 1.1
eq.). After the addition was compiete, NaOH (25%, 250 ml) was added at 5°C
followed by a solution of compound 1Va (34.2g, 1.1eq.) in water (600mi). The
reaction mixture was refluxed for 6 h, and then concentrated to a volume of 900 mi to
remove CHzCN. Water (1.2 I) was added to the reaction mixture and the batch was
cooled to 22°C. The batch was filiered 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 (CDCls): 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
/
(" < > /_"'\N _/-—N)j/
Va
Via

A rmxture of compound Va (150.0 g, 1.0 eq.), trimethyl orthoformate (120 ml,
2.6 eq.) and a catalytic amount of p-toluenesuifonic acid in toluene (1.2 1} 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. "THNMR (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,



heptane (2.1 1) was added to conplete the precipitation. The batch was
filtered, washed with heptane and dried in a vacuum oven at 20 to 30 C for
about 24 htoa LOD<0.5% AIlight gray product, VIb, was obtained (ca.
301.2 g). Mass Spectrum M+l =427. 1HNVR(DMSO): 8.50 (S, 1H), 7.92 (S
11-1), 6. 435(m 2H), 4.10 (t, 2H), 399(m (m 2H),
3.30 (s, 3I—|)‘£’8]§°05f9‘|{%%93 . 2.50 (m 4H), 2.70 (t, 2 %?%%94’ PFEATRL)
13CNWR (DMVBO): 162. 1, 152 4 150.6, -14%-8, 141.4, 117. 6 "115. 3, 114.9,
79 770.9, 67.4,64A, 58.5, 56.9, 53.0, 49.7, 45.4, 14.2. Steps c: N-NN O N
: Isobutly_llrlcamd HVia + H I}laloTqueneO/\NN- ‘N z 50 Cf-1
v |l a O 24HL 2T (heo2id)) 2.85 b 440 N'ONMR (DMBO):N162.5NG5RI4HEE0.4\hd1.MXa
Conmpound q azide) (28.8 g,
148, {188 P14 4 ot 70.9, 6P BPOKEA 1 ésbzgégggboz 5.

0.97 eq.), uene a yri¢ aci 170 eq.) were

conbi nedAﬁ&qatégpe rgaction mxture was heated to 50C and stirred for over 4
h. The re€actrc on”—‘l%—xture was di'stilled off typtabout 300 ml at 50C. The

reaction mxture was heated to 110C, azeotSfopic distillation was done to
remove the water generated during the WO 2005/ 044819 PCT/ US2004/ 035472 -14
reaction, and then the m xture was stirre CN10-115C for over 4 h. After
cooling to 25C, the react| 7 mx,t-m\e Na;j ed to 4.1 % HCl solution (450
m) and pgated-to refl act m¥ture was stirred at reflux for
over 2 h, and then co d t O 250 he reggtion mxture was settled and the
aqueous Iayer was MgShrated from the orgam c layer. The aqueous | ayer was
heated to 50C and the pH adjusted to
A mixture of compound Va (300.0 g, 1.0 eq.), triethyl orthoformate (280 ml, 2.6

- eq.) and a catalytic amount of p-toluenesulfonic acid (3.0 g) in toluene (1.8 1) was
~ heated fo 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 1) was added to complete the precipitation. The batch was filtered,
washed with heptane and dried in 2 vacuum oven at 20 to 30 °C for about 24 hto a
1.OD < 0.5%. A light gray product, Vib, was obtained (ca. 301.2 g).

Mass Spectrum: M+1 = 427. "HNMR(DMSO): 8.50 (S, 1H), 7.92 (S, 1H), 6.81 (m,
4Hy), 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, 150.8,
145.8, 141.4, 117.6, 115.3, 114.9, 79.770.9, 67 .4, 64.1, 568.5, 56.9, 53.0, 49.7, 45.4,
14.2.

Steps ¢:

\_n,/"’ N — O
. o N
1. Isobutyric acid N)j/L
A’
H w Toluene OO_N’ e
N

Via + NN 0" 50°C §
via © 2 110°c  MeO Villa
‘ HN'N\ / \
HoN
)i(\kN
/N N
O-@-N\_JN N .HCI
MeC iXa

Compound Vla (100 g, 1.0 eq.), compound Vlla (2-furoic hydrazide) (28.8 g,
0.97 eq.), foluene (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 m! at 50°C. The reaction mixture was heated to
110°C, azeotropic distillation was done to remove the water generated during the



between 1.8 and 2.8. After pH adjustnent, the aqueous |ayer was stirred at
50C for 30 mn, and then slowy cooled to OC for over 2 h. The aqueous

| ayer was stirred at OC for | h to conplete the precipitation. The solid
was filtered\ﬁg V\@shed with water (250 ml). The product was dried in a
vacuum oven at O7ER8BY The product was isol ated as a nondGHES240E54FnG t he
yield was 110g (82% . MS: mlz 479, 463;1447, 433, 419 298, 286, 285, 272,
263, 249, 247, 243, 235, 229, 216, 206 194 191. H NIVR (DVBO-d5): 6 8.03
(s, 1H); 79(d 1H); 7.35 (d, 1H); I—g (m 2H; 6.7 (m 1 H;
4.6 (m 2xea9tlon431®c5ﬂ(amhemlxmre was sprfpd aH)30-315 anraamér 6 HAfte8 caolirg) to3H) ;

2.5 2 t
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t he reaction, ueous. sol utijon m) was a ded to_quench the

reacti on. beheeah] Sranga28. f\#@hpﬂaﬂll&!ﬂl&a dhe @ﬁw%lay@wmw 2B G dfopsC,

d filt T Sedfes 0 it d
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obt ai ned (0¢@ foroh hdgromiplate theoprecipiietign.eThie solidhwes §iferedrand wmned 8t 1HNWVR

¢ D'VBO) v%?e#(?gﬁ) i} 'glégfnjo%lu&ﬁ?as gF%cb[ ia %gﬁédﬁn gvélg_')az 75: s’oaﬁg ni’h?]@;dl(l& 8 ( m

2 90 m Hids, isdlated a(sna rr@H))-HQIﬁRa(ndthéHjeldmasBH@ (824). mpl e 2 NI-12

it e oMSoMRRY 1o b 298 . 805, %C?6§S3¥8#%35%55%%? e

(24.0 g, 216, 20,)194n1GH3ENNMIRQDMSO-aL): a&@mmm)we(aempmm apt); BAC was

et P L z,ﬁeﬂl&# e 2k 405 R ST 4 e Bedea 1o
25C, and BpPH3.3 (s, 3H); 2.5 (m, 2H)
Alternatively, an equivalent amount of compound VIb can be substituted for

compound Vla to obtain compound IXa.

Step d: |

To a mixture of compound 1Xa (100.0 g, 1.0 eq.) and KHCO; (40 g, 1.5 eq.) in CH3CN

(500 ml) and water (10mi) at a temperature between 53 and 58°C was slowly added

2-methoxyphenol cyanate (39.0 g, 1.35 eq.). The reaction mixture was agitated at a

temperature between 53 and 58°C for 1 h. Upon completion of the reaction, a 10%

| NaOH aqueous solution (200 ml) was added to quench the reaction. The batch was

R 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% vield.
Mass spectrum: M+1= 504. "MNMR (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
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NaOH sol ution (500 m) was added to quench the reaction. The batch was
filtered, washed wth water and dried in a vacuumoven at 65 to 75C for
about 24 h. Alight gray product was obtained (ca. 32.0g) Mass spectrum
M+1= 504. 1HNMR (DMBO): 8.37 (s, 1H), 8.13 (bs, 2H), 7.95 (m I—P 7.18 (m
1H), 6.78 (mWapHosOogB¥) (m 1H), 4.38 (m 2H), 4.93(m 2HPCTASZHHPIHT2 2H)
3.37 (s, 3H, 2.90 (m 4H), 2.80 (m 2H5-2.55 (m 4H), 2.45 (m 2H). J'
Exanmple 3 NH2 NIJNNr' | ,/NO / O/ N N H3CO To a m xture of conpound
| Xa (Exanple 1, step c) (100.0 g, 1.0 eqg.) in THE (500 m), water (100 m)

and NaOH (50% Tdnh rﬁlxg.)reaﬂf canipeuné Déa (Baniysé we steptd) (5!110 g, A0Ce nal IDMM’ added

a solutio 0 THE The
reaction E%Ag{) g%ﬁ%@] ﬁ@fﬁ'ﬁggﬁ )(a% tﬁg&)ei’éltgr%ge n e dig ggg ure was
cool ed t o sy afidéd arsammowtse@wmsbg/\at@éq ynﬂc%cmwo(ﬁm a‘FHé'F@éHﬁ@ﬁ at 65
to 75C for, about 24 Alig gro(a roduct was obtai ned g Mass

spect r um DY wWog ref@pqﬁpj/ﬁpr( reactianyasgopled t925° Hgndﬂ()%s (m 1

'3‘0 567 ( r1n8 Nﬁbﬂsbﬁmo@ 5@) hmwaﬂ;"adgdéa@ tranQ]u(eﬁbh ihe"%g ?m?%ﬁ?‘bagéfp\ga%ﬂﬁé%% AN

(m 2H). wa"p‘ edw«ia ers@mi diier A vaﬁuunagveﬁaetrﬁ@&sw“ltb@m abﬂut:%huﬁdlghbn with
the speci p}éé’rP ?ﬁ&%ﬁ%éln?ﬁt( équ% above, many alternatives, nodifications

and vari a fent to those of ordlnary skill in the
art. Al $Masks spectromaiMvies504. HI\NRQDMG&) aha87 ey ld),i 0h8 (bs,e2H)t7ediéd, t 0

17 A procdby P3RS Bh ety BYp BnBEuRZO Ry 1B TR b Tl St kg gy
NNLN} - R N2H), 3.37 (s, 3H), 2.90 (m, 4H), 2.80 (m, 2H), 2.55 (m, 4H), 2.45 (m, 2H).

f )
l !

N Example 3
-N

1)
. ."'N O

I\

N N =

n/

HsCO

To a mixiure of compound 1Xa (Example 1, step ¢) (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 (30.0 g, 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).

(5 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.



Z-Y-X-N N 5 or a pharmaceutically acceptable salt thereof, wherein Ris
R1-furanyl, Rl-thienyl, Rl-pyridyl, Rl-pyridyl N-oxide, Rl-oxazolyl,

. R10- phenyl, Rl-pyrrolyl or cycloal kenyl; X is C2-C6 al kyl ene; (CHZ)m X -Q

"N Y is -N(R2)CHCH2N(R3) -, - OCH2CH2N(R2)-, - (CH2)2-NH, or (CH2]'n R4 10

and,Z is_R5-phenyl, R5-phenylal kyl, R5- het eroaryl, di phenyl met hyl, R5-C(O) -
HN WN -C R6-SQ2-, 0 or phenyl-CH(OH) - or when leH Zis also
phenyl am no or pyrl dyl ami no; or 15 Z and Y together are R %\ N H Rlo

MO\ / N or N - N ; RLis | to 3 S'u&tltuents i ndependently sel ected

. from hydrogen, alkyl, -CF3. halogen, -NO2, -NR12R13, al koxy, alkylthio,
~al kylsul finyl, and ai kylsulfonyl; 20 R2 and R3 are i ndependently sel ected
" fromthe g %ﬁ%nm sting of hydrogen and alkyl; mand n are independently

. 2-3; Qis WD 2005/ 044819 PCT/ us2004/ 035472 -17- p I 111 -N -CG -C -C
or -CHCN, O—l -2 substituents nd ende | ected from
th e group consi Stprﬂ%esgffor prepanng cgmpounésuhavmg éhe c uralr}toerulaq

NH,
NZ NN SR
z- Y—-X—N)T(\
N™ |
5 ora pharmaceutlcaliy acceptable salt - thereof, wherem

R is R'-furanyl, R'-thienyl, R'-pyndyl 'R'-pyridyl N-oxide, R’ ~oxazoly!
R'"-phenyi, R'-pyrrolyl or cycloalkenyl;
X is C»-Cg alkylene;

’(CHz)m\
—Qq \’N_..
Y is =N(RYCH2CH;N(R®)-, -OCH,CHoN(R?)-, -(CH2)e-NH-, or  (CHZRRE
10 and
Z is R%-phenyl, R*-phenylalkyl, R® -heteroaryl, diphenylmethyl, R°-C(O)-,
O
HN N— __(:;_.
R%-80,-, O or phenyl-CH(OH}-; orwhen Qis H , Zis also phenylamino or
pyridylamino;
or
15 Z and Y together are

9
L H . . N—
1
U - T =
A O

R'is 1 to 3 substituents independently selected from hydrogen, alkyl, -CF3,
halogen, —~NO,, ~NR'?R"®, alkoxy, alkylthio, alkylsulfinyl, and atkylsulfonyl;
20 R? and R? are independently selected from the group consisting of hydrogen
and alkyl;
m and n are independently 2-3;
Qis



hydrogen and al kyl, or two R4 substituents on the same carbon can form =0;

R5 is | to 5 substituents independently selected fromthe group consisting

of hydrogen, hal ogen, al kyl, hydroxy, alkoxy, -CN, dialkyl-am no, -CF3,
-OCF3, acetyl, -NO2, hydr oxyal koxy, al koxyal koxy, di al koxy-al kox

al koxy- al koxyOaNH4AP19 car boxy- al koxy, al koxycar bony! al k%f/US2004/0 5472

cycl oal kyl - al koxy, di al kyl -am no-al koxy7 -nor phol i nyl, al kyI SQ2-,

al kyl - S02- al koxy, tetrahydropyranyl oxy, alkyl car bonyI -al koxy, O

al koxycar bonyl , al kyl car bonyl oxy- al koxy, -SO2NH2, or phenoxy; or adjacent R5

substituents togethgr are}-0-CH2-O | -OCHZFI—IZ 0-, -OCF2-0- or -0O CF2CF2-0-

and forma ring vaN-t"he—Carb-o@r—atoﬁrs'tdp whe-eh they are attached; R6 is

al kyl , R5-phenyl, R5- phenml al k&ph -thenyI b@;@;qadyl cycl oal kyl ,
al kyI-d:(O)-NH—(Cl Cg) al kyl -, di al kyl -am norrethyl or -- alkyl-OHO R9 is

ﬁ |2 groups igﬂéﬁmanaﬁ.tﬂsﬁtmtﬂnumﬁdeﬂﬂybglét@@gmmghémmuﬁwgwgg ofll goxyi

al ogen, and a to 5 substituents independently
sel ect ed W&E@}gﬁpﬁ@d&'%ﬁréwﬁwqbﬁﬁsn § %ﬁ&eﬁ’@ﬂﬁ gPBé‘@H OENiG,  hydr oxy,
al koxy, -CN, g4 t@'o“é!lbéﬁh@ﬁbs Méﬂéﬁnbﬁﬂs} é@ecte@'fr%m th%%ﬁp%ﬁsmﬁ‘@io 2al kyl ;
R12 is Hor alkyl; and R13 is alk L. or alkyl-S ;. _conprising a)

react i ng hyH@gRpdhairgen.gllebhysirowy, B&kp&t,opél gialiyamme, -CF s, 1@0FCcreeto- X- N 11
with an a t ound of
o SRR, SRR RaROR e SO ARLBBAR BB
wher ei n  lalkoxyzatkexycarbgnylatioxy, eetbatiyliplkory disfkylesnipotalicxyf motheling, 111 wi th
2 OO NP5 0rRh 80, Vaky tebahloByte§ioRy IR b8y ikAGE O obtain a
™ alkoxycarbonyl, alkylcarbonyloxy-alkoxy, -SOzNHa, or phenoxy; or adjacent R
~ substituents together are —-0-CH,-0-, -O-CH,CH3-O-, ~O-CF»-O- or -O-CF,CF,-O-
and form a ring with the carbon atoms to which they are attached;
R® is alkyl, R>-phenyl, R®-phenylalky, thienyl, pyridyl, cycloalkyl,
alkyl-OC(O)-NH-(C4-Cg)alkyl-, dialkyl-aminomethyl, or

{ X

N
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, -CF3,

:-OCF;:, and -S(O)o.zalky|;

7
N R™is H or atkyl; and

R™ is alkyl-C(O)- or alkyl-SOx-;

comprising
a) reacting the hydroxyl group of a pyrazole of formula Ii
N en
HO"X—N\ )
N Il

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

formula lll
HoN
J—X—N,_
NS

CN



H2ZN CN Z-Y-X-N NV b) treating the compound of formula V with trial kyl
orthoformate in the presence of a catalytic amount of an acid to obtain a
conmpound of forrmula VI N/-~-OR7 CN Z-Y-X-N,N VI wherein R7 is al kyl; c)
condensi ng the cons'pound of formula VI with a hydrazide of fornmula VI
H2NHN- C( O) - R WI2095P4481@ presence of an acid to obtain a cOGFRME4E8547Dr nul a
VIII Ny RNN N ZY XNoNVIII and f8drol yzi ng the conpound of formula
VIIl to obtain a conpound of forrmula I X NR HN HzZNN Z-Y-X-N N | X d)
cyclizing the conpound of fornmula I X with a cyanating agent selected from

the group consykdreid ifa Rxeingigeusnd cyanogen halides in the presence of a
base. 2. The process of claim!]l f(gr re&%ri ng conpounds_of formula |
ffform

wherein: R is anthcquplingihe compeyn ] IByiihct gompeund of foadia 1V R1 i s
hydrogen or hal ogen; X is WO 2005/ 04481P PCT/ USRP04/035472 -19- CH)m -Q N-
~ | ethylene; Y is (CH)' R4 wherein Qls -N- or Z is R5-phenyl, R5
het eroaryl , Rendpepresgnceef shase tapbitaieaiconpoupt ehfdrmuli VThe process of
claim2 wherein Ris Rl-furanyl; Rl is pydrogen or halogen; Q is -N; mand
n are each 2; R4 is H Z is R5-phenyl; anyt_iECTI‘s one substituent

.

Z—Y-—X—N
N \'

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 V|

N/\ORT

C __ON
Z-—Y-—X-—N):j
N

wherein R’ is alkyl;

Vi

¢) condensing the compound of formula Vi with a hydrazide of formula VIl
H2NHN-C{O)-R Vi
in the presence of an acid to obtain a compound of formuta Vi
N. R

N

Z—Y—X~N,_
NZ Vil

and hydrolyzing the compound of formula VIli o obtain a compound of
formula 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.

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; Xis



selected fromthe group consisting of al koxy and al koxyal koxy. 4. The
process of claim2 wherein L is an optionally substituted al kyl sul fonyl - or
aryl sul fonyl - group. 5. The process of claim4 wherein L is a al kyl sul fonyl -
or arylsulfonyl- group, selected fromthe group consisting of

met hanesul fon%'P,z"(gF’i“‘fsll%or onet hanesul fonyl, et hanesul f ony|PCTHSa04M3IA f onyl ,
p-tol uenesul fonyl, p-bronobenzenesul fomd-and m nitrobenzenesul fonyl. 6.
The process of claim5 wherein L is nmethanesul fony). 7. The process of claim
1, step b, wherein the trialkyl orthoformate is trinethyl orthoformate. L8.
The process of claim1 wHyein the cyanating agent in step d is a cyanate.

9. The process of claj‘é 8 V\ﬂgrei n the cyanate is selected fromthe group
consi sting of 2-met hoxy&g@qyl cyanat e, 4-ret hoxyphenyl cyanate,

4- phenyi phthyldne; dgsnat e'“artl Bl syieeinlQ & THanere-CHO; ZeR eyl R%f claim 9
wherein the, cyanate 4,5.2- yphepyk . cyanate. 11. The process of claiml
for prepa Pﬁég%{yﬁwgﬂamﬁé ?’g);mﬁ'}{]% Jﬁc%\oo / 044819 PCT/ US2004/ 035472

-20 NH2 NKN-N N O f- N N--"INJ H3COI-A conprising a) reacting the

hydr oxyl group of a pyrazole of fornula I} H2N CN HOX-N NIl wth

met hanesuPf onyThe RIasese ef pliain Bavhipreindn issR ofuranyia & is bydieoan A halegemwddnd  of
formula Ilia)]HZN ICN N MsO-/- "N llia; apd coupling the conpound of formnula
I1ia withiss—Sonpoend nadrefeachi2; R iwdd; Zis R -phenyl; and R® is one substituent

selected from the group consisting of alkoxy and alkoxyalkoxy.

o 4.  The process of claim 2 wherein L is an optionally substituted alkylsulfonyl- or
arylsulfonyl~ group.

5. The process of claim 4 wherein L is a alkylsulfonyl- or arylsulfonyl- group ,
selected from the group consisting of methanesulfonyl, trifluoromethanesulfonyl,
sthanesuifonyl, benzenesuifonyl, p-toluenesulfonyl, p-bromobenzenesulfonyl and m-
nitrobenzenesulfonyl.

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

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

f,”_ N
ke :
NS

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
v 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



0-1 "' N~~NH Me/-/ IVa in the presence of a base to obtain a conpound of

formul a Va
trimethyl o
obtain a co
condensi ng
\' HZN,N O
formula Vi
conpound of
"N 5 Meo |
agent sel ec

HZN CN N Meo V a b) treating the conmpound of formula Va with
rthoformate in the presence of a catalytic amount of an acid to
%ggof formula Via OM NJ CN O~ ~ NNNN Mo Via c

t h&V& M of fornula Via with a hydrazi de ofPGTHISAMMA3SHTA a H |
0 \fla -21- in the presence4ff- an acid to obtain a conpound of

la NNNNN/ ( O ~ NONNW U MOVilla and hydrol yzing the
formula Villa to obtain a conpound of fornmula Na HZN HNN O N
Xa d) cyclizing the conpound of f Heula | Xa with a cyanating
ted fromthe group consisting of mes d cyanogen halides in

t he presence of a ‘#j)\
N N—/_
H3CO A
comprising
a) reacting the hydroxyl group of a pyrazole of formula 1l
HN
HO—X—N‘ o
N il

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

and coupling the compound of formula Ifla with a compound of formula IVa
0—< >—N NH
/_*/ \_/
20 IVa

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

)_:rCN
N N—-/— NF
_/

MeO Va
b) treating the compound of formula Va with trimethy! orthoformate in the

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

N
>jrCN
N e,
LT
RateTa
/_/ N/
le] Via

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

8 4\

Vila



base. 10 12. The process of claim 11l wherein the cyanating agent is a
cyanate selected fromthe group consisting of 2-methoxyphenyl cyanate,

4- met hoxyphenyl cyanate, 4-phenyi phenyl cyanate and bi sphenol A cyanate.
'13. A process for prepariing a conpound of fornmula I NH2 NNNX~- R N

i Z-Y-X-N 15 N | or a pharmaceutically acceptable salt thereof, wherein Ris

. R1- furanyl, R -thienyl, Rl-pyridyl, R -pyridyl " 'Noxide, R -oxazolyl,

. R10-phenyl, R -pyrrolyl or cycloalkenyl; Xis CrCe alkylene; (CH2)m \_ -Q
106 20 Y is -N(R2) CHR2CH2N( R3) -, - OCH2CH2ZNR2) -, -(CH2)rNH, or {CHy" Ra and
111 WD 2005/ 044819 PCT/ US2004/ 035472 -22- Z is R5-phenyl, R5-phenyl al kyl,

. R5-heteroaryl, diphenylmethyl, Rs-C(O-, HNNN-C R5-SX®2-, 0 or

. phenyl - CH( OH) - ; irothevgreseri@ei f arl acidtd GbtainspcdparEdn formara ViRgr i dyl ami no; or
Z and Y together are N %H N Rao \ Z2) Ra\/ N or

f ‘ B NﬁN’Nm
, — O
o~ N
; ™\ N,
| O—Q—‘N N—'/— N
MeQ Villa

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

 formula iXa o

i .N 74
™
! ' /\ N
| —areTa
| S~ \/
MeO 1Xa

: d) cyclizing the compound of formula 1Xa with a cyanating agent selected from

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

\ 10 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 bispheno! A cyanate.

| 13. A process for preparing a compound of formula !

: NH,
‘ .
| 10
l L SR
| z—Y-x—-N"b/L
] 15 N= l
f_ or a pharmaceutically acceptable salt - thereof, wherein
| R is R'-furanyl, R'-thienyl, R'-pyridyl, R'-pyridyl N-oxide, R'-oxazolyi,
' R™-pheny!, R'-pyrrolyl or cycloalkenyl;
X is C;-Cg alkylene;
(CHZ)m
/ \
-—-—-Q\ \h‘——
— 3 2 CHANH. (CHoI e
20 Y is -N(R*)CHCHaN(R™)-, -OCH2CHaN(R®)-, -(CHz)2 , or ,

and



'--CN- N R is 1 to 3 substituents independently sel ected from hydrogen,

al kyl, -CF3, halogen, -NO2, -NR12R13, al koxy, alkylthio, alkyisulfinyl, and
al kyl'sul fonyl ; R2 and R3 are independently selected fromthe group

COI’ISI sti ng of h and alkyl; mand n are independently 2-3; Qis | |

| , - 005‘8981 Or HCN ' OH COCH3; R4 is 1-2 subst i RGEWI204/035472

| ndependently sel ected fromthe group-2dnsisting of hydrogen and al kyl, or
two R4 substituents on the sane carbon can form=0; R5is | to 5
substituents independent :Q\E/\J sel ected fromthe group COI’ISI sting of hydrogen,

hal ogen, al kyE is Ryghenyl, RipkenylalkylORU-heterband,-diphergimefid, REO@BR, acetyl,
-N®2, hydroxyal koxy, al koxyal koxy, di al koxy- al koxy aI koxy- al koxy- al koxy,

car boxy- al koxy, koxycar bonyl al koxy, cycl oal kyl -al koxy,
di al kyl - am no- al Koxy, norpholinyl, alkyl-S02-, ;al kyl-SQ2-al koxy,
t et rahydropyranW y, al kyl car bonyl -al koxy, alk xycar bonyl ,

al kyl car xy-al ko r Vs uents
t oget her tsz’;lﬁr:alé(bé-lo- - 0)6{. ph‘eﬁg{%{g@Hp orFW 2180 or Zﬁ}gggoﬁgené%m% O?or m a
ring vmtri)WMa@&}Uﬁ)on atons to which they are attached; R6 is alkyl,

R5- phenyl.,. R5-phenyl al kyl, thienyl, pyridyl, cycloal kyI

al kyl - ) - NH ( C1- C5) al kyI -, dial kyI -am nonet hyl, or V\D 2005/ 044819

PCT/ US2004/ 0334%#@ ¥ RRjetlor amb kyl - O 110 ; RO is 1-2 groups independently

sel ect ed jgr om hydr ogen al kyl , hydroxy, al koxy, halogen, -CF3 and

al koxy- al Kgxy R1 0 ubstituents independently selected fromthe
group cons i Ng rog hal ogen, al kyl, hydroxy, al koxy, -CN, -NH2,
aI kyl am no, dial ky arﬂ - , N—QOCF3 and -S(0Oo.2alkyl; R12 is H or alkyl;

nglB is alkyl-C(O) - or al kyI so;o 0 conprising cyclizing a conpound of

| a Ib(_ R HN gt RRE
N7 N-— \_/
or
\CN_ Q—C Q—_CN_. :

R'is 1 to 3 substituents independently selected from hydrogen, alkyl, -CF3,
halogen, —NOj, -NR™R™, alkoxy, alkyithio, 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
| | l l |
N T o e
H CN ' OH COCH;.,
( 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 =Q;

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, diatkyl-amino-alkoxy, morpholinyl,
alkyl-S0,-, alkyl-SOz-alkoxy, tetrahydropyranyloxy, alkylcarbonyl-alkoxy,
alkoxycarbonyl, alkyicarbonyloxy-alkoxy, -SO2NH,, or phenoxy; or adjacent R®
substituents together are ~0-CH,-0-, -0-CH,CH2-O-, ~O-CF2-0- or ~O-CF,CF3-0-
and form a ring with the carbon atoms to which they are attached;

R® is alkyl, R®-phenyl, R>-phenylalkyl, thisnyl, pyridyl, cycloalkyl,
alkyl-OC(O)-NH-(C4-Ce)alkyi-, dialkyl-aminomethyl, or



H2ZNN Z-Y-X- gN' I X with a cyanating agent selected fromthe group

consi sting of cyanates and cyanogen halides in the presence of a base. 14.
The process of claim 13 wherein the cyanating agent is a cyanate sel ected
fromthe gro‘ﬁ consi sting of 2-nethoxyphenyl cyanate, 4-nethoxyphenyl

cyanat e, QAYSHHERYI cyanate and bi sphenol A cyanat e. PEA/US2008/035Te
process of cI aim 13 for preparing conmp@gnds of fornula | wherein Ris
R1-furanyl, Rl-thienyl, Rl-pyrrolyl or R10-phenyl; Rl is hydrogen or

hal ogen; X is CHZ)m-Q’/oN ethy-ene; Y Is (CH2)'n R4 wherein Qis -N O -CH
Zls R5- phen R heteroaryl, R6-C(O- or R6-SO2-; and R6 is R5-phenyl. 16.

The process aim15 wherein Ris Rl-furanyl; Rl is hydrogen or hal ogen;
Q - ‘éur{?nareeachz R4 is H Zis R5pheny| and R5 is one
substltuen'iy selected fromthe group consisting of al koxy and al koxyal koxy.

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

R' s 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, alkyl, hydroxy, alkoxy, -CN, -NH,, atkylamino, dialkylamino, -CF3,
~OCF3 and -S{O).2alkyl;

12 is H or alkyl; and

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

C compyising cyclizing a compound of formula IX

R
HN’N‘Y

HQN%':N
Z—Y~X—N,
N [X

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 cyanats.

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; X is
I(CHz)m\
T | |
ethylene; Yis (CH“R* wherein Qis —N— or -CH~; Zis R®-phenyl, R®-
heteroaryl, R®%-C(O)- or R®-805~; and R®is R®-phenyl.

7
7

o

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

is -—rld—; m and n are each 2: R*is H; Z is R-phenyl; and R® is one substituent
selected from the group consisting of alkoxy and alkoxyalkoxy.



