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WD 2004/ 037794 PCT/ JP2003/ 013507 1 DESCRI PTI ON

PROCESS FOR MAKI NG PYRAZOLE COVWOUNDS 5 Technica
woiel4h3Tiee present invention provides a procesBCTAP2003/013507

prepari ng conpounds of structural formula | H2ZN N N

Xa~ Rl R 21 10 The processlinvolves converting an

unsubstituted or substituted phenyl hydrazine salt,

or an unsubstituted or substituted pyridine hydrazine

salt, of formula Ill, such as the _hydrochloride salt
II1A into the free phenPESSIFEIERe 111", or the
free pyridyl hydrazine Ill, wth a base.

Al ternatively, the 15 process may start with the free

s ol aakgd |1JYRAZSJ’ MPORRDSPYr i dyl hydrazine
(I The free phenyl razi ne III', or the free

pyridyl hydrazine Ill, is then reacted with an
acrylonitrile to formthe unsubstituted or

Tadiwiicalt #dedidenyl pyrazol e, or unsubstituted or
substituted pyridyl pyrazole, of fornmula |I. The 20

pyr aZ&ee RFeSRLAVeNERgn hprovadesd an ProeesaicEdrt preparing

formt zol salt of eneral fornula IC, wherein
CRABC, "%ﬁ "@Flefat il I WD 2004/ 037794

PCT/ JP2003/ 013507 2

The process involves converting an unsubstituted or
substituted phenyl hydrazine salt, or an unsubstituted or
substituted pyridine hydrazine salt, of formula III, such as the
hydrochloride salt IIIA, into the free phenyl hydrazine III’', or
the free pyridyl hydrazine III, with a base. Alternatively, the
bprocess may start with the free phenyl hydré.zine IIT', or the free
pyridyl hydrazine III. The free phenyl hydrazine III', or the
free pyridyl hydrazine III, is then reacted with an acrylonitrile
to form the unsubstituted or substituted phenyl pyrazole, or
unsubstituted or substituted pyridyl pyrazole, of formula I. The
pyrazole of formula I may be treated with an acid to form the

pyrazole salt of general formula IC, wherein X& is CH, CR1, cr2

I

or nitrogen.



Schenme Aillustrates the preparation of pyrazol es of

formula |, and salts thereof as exenplified by IC,
wohewn@3mXa is CH CRL, CR2 or nitrogen. ScheReTAPidaMI13507

H2N NHNH2Acid NHNH2 Nb NV Aci,d 11 2 R~ R2 ~a~/R

all RLR\J\J salt of Il 1A\ 22 RR 51 IC

salt of | Reacting the pyrazole |, or the pyrazole

salt I1C, with a spirolactone of fornula IV gives

spir g Hi f neral structural forrmula II.

Lo SRS Rt e o Rorr b e guids Buraales R FormuLa
pr &s&Hai [ r t-Q ess for the __ .

Ipr epar a%%tz)yn%gfhh:t% %ef %%/?égg%fpellﬁ e?j;)rgﬁufé |W3'1%1n Xa is CH, CR1,
CRGO4£081T24gRET/ JP2003/ 013507

Scheme A
HN HoN
NHNH,-Acid NHNH, N>/j N Adid
/)@§ . /an\X _. N N
1
KON pr N s R >
Torrew JU
salt of Il M X , K\Rz
R
- | IC, salt of |

Reacting the pyrazole I, or the pyrazole salt IC, with a
spirolactone of formula IV gives spirolactone amides of general

structural formula IT.

COH

10 Iv

Background Art

The present invention relates to a bprocess £for the

preparation of the pyrazole of formula I.
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3 HN NN1 Xa R\ R2 | The conpounds of formula I
are internedi ates useful for the preparation of the

wepbugBaot one conpounds of formula I1. OH N PETAIP200M13507
R UY Xa 5 W(CH2>n OR2 11l _ The conpounds of
formula Il, along wth their dse as NPY5 ant agoni st s

for treating bulima, obesity or diabetes, were

di sclosed in U S. Patent No. 6,335,345, which is
incorporated by 10 reference hereinin its entirety,
and in WD 01/14376 (publi&lBd on 3/02/01) . The
conpounds of fornmula Il are o useful as agents for
the treatnent of various diﬁéa s related to NPY,
including, but not limted tgs cardi ovascul ar

di sorders, such as hypertensjon 1nephropathy, heart
di sease, vasospasm 15 art Eﬁ%§g rosis and the |iKke,
central nervous system di sdtder|s, such as bulimnm a,
depression, anxiety, seizur il epsy, denenti a,
pai n, al coholism drug mﬁthdréw@ and the like,

met abol i c R

I
The compounds of formula I are intermediates useful for the

preparation of the spirolactone compounds of formula II.

\N R1
U~ >/‘ A
J Y N \>
\VV (CHQ:Q%) \::;x\Rz

IT

The compounds of formula II, along with their use as NPY5
antagonists for treating bulimia, obesity or diabetes, were
disclosed in U.S. Patent No. 6,335,345, which is incorporated by
reference herein in its entirety, and in WO 01/14376 (published
on3/02/01). ThecompoundsofformuLaIIarealsousefulasagents
for the treatment of various diseases related to NPY, including,
but not 1limited +to, cardiovascular disorders, such as
hypertension, nephropathy, heart disease, vasospasm,
arteriosclerosis and the like, central nervous system disorders,
sudhasbulimia,depression,anxiety,seizure,epilepsy,dementia,

pain, alcoholism, drug withdrawal and the like, metabolic
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WD 2004/ 037794 PCT/ JP2003/ 013507 4 di seases such as

obesity, diabetes, hornone abnormality,
waypparsholest erol em a, hyperli pi dem a and the PCEEP2003/013507

sexual and reproductive dysfunction, gastrointestina

di sorder, respiratory disordér, inflanmmtion or

gl aucoma, and the like. 5 U S. Patent No. 6,335, 345,

which is incorporated by reference hereininits

iirety, and WD 01/14376, describe a process for ]
dggésggﬁngsPﬁg cBip PRI Y - 1 SHIARSESS. Bosewasesabpprmality,

hﬁrB%er%ﬁ.@%%%Egﬁfﬁfﬁ.ﬁl' gg}ﬁ%éll\%_é{iﬁéﬂ&é3h%ﬁi ri]:geinkclac,) sexual and

reacting a | dr . C
répebhaceiger Y| oriiringt i_olﬁ', ch Io ? 583¢¥iARkEE e disorder,

2, 3-di chl oro-propanenitrile,

rgspidaiomyodicpadet,t Gnlfeanmatdeacbirbgdatibohe daHr 88k 1ike.
of Heterocyclic Chem stry, vol. 19, pp.1265 and 1267
(1982). However, for the reactions utilizing
2-chioroacrylonitrile, 15 2, 3-dichl oropropanenitrile,

and J:8-di BAbaBEr dRaneki-B8B11. 845 hewh§fh| disf imgerporated by

- | | - 3- ani is. | ow. Addi ti Ly,
PG, Sante LF vy Lot ol
. . 0._D | ti B
o RreSEheor PreBaEiAbe cne®cbhBSLagY SeobolER bor, Y
pr epai-atesBesffor ¢ABRMEYL 1 t 191 HetWHed Wi 01-3-amine by

or a salt, hydrate or pol ynorph thereof,
r2e04i0877% PEhedp20§3L823h87 Wi #H2N 2MNthloro-acrylonitrile,
3-chloroacrylonitrile, 2,3-dichloro-propanenitrile, or
2,3-dibromopropanenitrile are described in the Journal of
Heterocyclic Chemistry, vol. 19, pp.1265 and 1267 ( 1982).
However, for the reactions utilizing 2-chloroacrylonitrile,
2,3-dichloropropanenitrile, and 2,3 -~dibromopropanenitrile, the
yield of the l-phenylpyrazol-3-amine is very low. Additionally,

the 3-chloroacrylonitrile starting material is very difficult to

prepare.

Disclosure of Invention

By this invention, there is provided a process for the
preparation of a compound of structural formula. I', or a salt,

hydrate or polymorph thereof,



~NRL J R I, wherein RL and R2 are both

i ndependently selected fromthe group consisting of 5
wO2yodloptmegen, (2) halogen, (3) nitro, (4) | 8ceaP2003/013507

al kyl, (5) hal o(l ower)al kyl, 510 (6)

hydr oxy(l ower)al kyl, (7) cyclo(l ower)al kyl, (8)

| oner al kenyl, (9) |ower al koxy, (10)

hal o(l ower) al koxy, 15 (11) lower alkylthio, (12)

carboxyl, (13) |ower al kanoyl, (14) | ower

al koxycar bonyl, (15) IomeHgélkylene optionally

substituted with oxo, 20 an 6) -QAr2, wherein Q

is selected fromthe group Kod isting of a single

bond and a carbonyl, and m“ in Art is selected from

the group consisting of WO 2004/037794

R
PCT/ JP2003/ 013507 6 //ijf
AN
o

I'

wherein R! and R? are both independently selected from the group

consisting of

(1) hydrogen,

(2) halogen,

(3) nitro,

(4) lower alkyl,

(5) halo(lower)alkyl,

(6) hydroxy(lower)alkyl,

(7) cyclo(lower)alkyl,

(8) lower alkenyl,

(9) 1lower alkoxy,

(10) halo(lower)alkoxy,

(11) lower alkylthio,

(12) carboxyl,

(13) lower alkanoyl,

(14) lower alkoxycarbonyl,

(15) lower alkylene optionally substituted with oxo,
and

(16) -0-Ar2, wherein Q is selected from the group
consisting of a single bond and a carbonyl, and

wherein Ar2 is selected from the group consisting of



(1) aryl, and (2) heteroaryl, wherein Art is

unsubstituted or substituted with a substituent
weebaase4from t he group consisting of 5 (a) haCogewes/ni3se7

(b) cyano, (c) lower alkyl, (d) halo(lower)al kyl, (e)

hydr oxy(l ower)al kyl, 10 (f) ﬁydroxy, (9) | ower

al koxy, (h) halo(l ower)al koxy, (i) |ower alkylam no,

(j) di-lower alkylamno, 15 (k) |ower al kanoyl, and

(1) aryl; caonprising the steps of: (a) formng a

hydr azi ne (431 ufF8f> 38§ (b) adding a conpound of

formula V erein R3is selected fromthe
group coné?gyiﬁgggfg?fyaromer al kyl, 25 (2) aryl, and

whakeigHR2RYh s WREHOA L34 PEpRAA0 L3R, a7substituent

selected from the group consisting of
5 (a) halogen,
(b) Cyano,
(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
10 (£) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,
15 (k) lower alkanoyl, and

(1) aryl;

comprising the steps of:
(a) forming a hydrazine solution;

20 (b) adding a compound of formula V

e
Ro”

\%
wherein R3 is selected from the group consisting of
(1) lower alkyl,

25 (2) aryl, and
(3) -CHzaryl,
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to the hydrazine solution of step (a) to forma

m xture; and (c) heating the m xture of step (b) to a
woenp@saur e bet ween about 50C to about 100C; PCD/JP2003/013507

afford the conpound I', or a galt, hydrate or 5

pol ynor ph thereof. In one enbodi nent of the present

i nvention, the hydrazine solution of step (a) is

formed by dissolving a conmpound of formula 111, Rl

H JLI' cin.a solvent. In one c¢lass of this
tgnggéi%gﬁf%gﬁhg E81LyLAom 9fsSitel: &8) FPo%PFﬂeagwéﬁﬁure? and
consicshi n (a) 4 alcohal;. 15.(b) toluene; (c
Cetr ARyar Sprind etidnt e B u e St S HoR R i o et between
m xture t hebaef 50P® pHeaseRe! Pgeeaf this class, the
solvent is ethanol. In 20 another subclass, the
sol vent i ot eFfiend- ehbasehpolindanot her enbadinenyaehte or
the present invention, the hydrazine solution of step

(a) is foPRe¥mpypPhréheragfa salt of a conpound of
formula 111" WO 2004/ 037794 PCT/JP2003/013507 8 R1

In one embodiment of the present invention, the hydrazine
solution of step (a) is formed by dissolving a compound of formula

ITT’

in a solvent.
In one class of this embodiment, the solvent is selected
from the group consisting of
(a) Ci.4 alcohol;
(b) toluene;
(c) tetrahydrofuran: and
(d) dimethylformamide,
or a mixture thereof.
In one subclass of this class, the solvent is ethanol. In

another subclass, the solvent is toluene-ethanol.

In another embodiment of the present invention, the
hydrazine solution of step (a) is formed by treating a salt of

a compound of formula III'
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C NHNH2 Acid R2 salt of IIl' wth a base in a
solvent. I n one class of this enbodi nent, the sol vent
wooe@Bedted from the group consisting of 5 (&LTaAR2043/013507

al cohol; (b) toluene; (c) tetrahydrofuran; and (d)
di met hyl f ormam de, or a mxtre thereof. 10 In a
subcl ass of this class, the solvent is ethanol. In
anot her subclass of this class, the solvent is

t ol uene-ethanol or t { butanol I n anot her cl ass of
thi s enbodi nent, the of the conpound of fornmula
11" is selected fron1t roup consisting of 15

hydrochl ori de salt, hy brlom de salt, dihydrobrom de

salt, mesylate salt, togyrataNdbHAdidsyl ate salt and
sulfate salt. In a suylzlass of this class, the salt

of the conpound of fornula Il '|ris a hydrochl ori de

salt. 20 In another class &@HQEé enbodi nent, the base

is selected fromthe group consisting of (a) sodium
wathori Base {b) asedilvenfiret hoxi de, (c) | ower

al kyl am ne, .25 (d) 1, 8- d|azablcycIoL5.4.0]undec-7-ene,

WO zéezgr{ﬁg?i}zggs }:ypgmngw the solvent is selected from

the group consisting of

(a) Ci-s alcohol;

(b) toluene;

(c) tetrahydrofuran; and

(d) dimethylformamide,
or a mixture thereof.

In a subclass of this class, the solvent is ethanol. 1In
another subclass of this class, the solvent is toluene-ethanol
or tert-butanol.

In another class of this embodiment, the salt of the compound
of formula III' is selected from the group consisting of
hydrochloride salt, hydrobromide salt, dihydrobromide salt,
mesylate salt, tosylate salt, besylate salt and sulfate salt. In
a subclass of this class, the salt of the compound of formula III’

is a hydrochloride salt.

In another class of this embodiment, the base is selected
from the group consisting of

(a) sodium ethoxide,

(b) sodium methoxide,

(c) lower alkylamine,

(d) 1,8-diazabicyclo[5.4.0]undec-7-ene,
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9 (e) potassiumt-butoxide, and (f) sodi um hydroxi de.
In a subclass of this class, the base is sodi um

webkhasdmws 5 | n anot her enbodi nent, R3 is sel ectapr2003/013507

fromthe group consisting ofglomer alkyl. In a class
of this enbodinent, R3 is sel’ected fromthe group
consisting of : -CH3, -CH2CH3, - (CH2) 2CH3, -CH
(CH3) 2, - (C}Q) 3C}B and C (CH3) 3. In asubclass of

this class, I n _anot her enbodi nent
of tﬁg)prQgéﬁﬁsﬁﬁvbﬁFbBﬁoxﬂﬁevh@ngtep (b) the anmount
of tg% )COR % formula Vrelative to that of
a hy ra2|ne |s pr era Pﬁ about 0.8 to 1.8 in terns of

nolar ratio. 15 In another enbodi nent of the present
i nvention, step (c) is aged for a period of about 2

hour nt a éﬂbhﬂ)ass ofr eh s adll gsfPpaiie PhIOUrSS sb@id® ethoxide.
hours. In a class of this enbodinment, step (c) is

aged for a period of about 2 to 30 hours preferably
about 10 to 20 30 hours. In another enbodi ment  of
t hi sIPnVEERAE embogimenss fRit her selaprédesromepthe group

ol B B ST R, Bt b rioen . 25 12
s?rll)aaﬁsg%ﬂ ihé%xecﬁdaﬁgggﬁ%‘cm? o %chgﬂi :cﬁi%% O (cHz)acHs,
-REQCHEIZ 7 9A ATy 3120 08n@18%CH3)3. In a subclass of this class,
R3 is -CHpCH3.

In another embodiment of the present invention, in the step

(b) the amount of the compound of the formula V relative to that

of a hydrazine is preferably about 0.8 to 1.8 in terms of molar

ratio.

In another embodiment of the present invention, step (c¢) is
aged for a period of about 2 hours to 48 hours, preferably about
4 hours to 48 hours. In a class of this embodiment, step (c) is

aged for a period of about 2 to 30 hours, preferably about 10 to

30 hours.

Inanotherembodimentofthisinvention,theprocessfurther

comprises step (d) of isolating the compound of formula I’

In another embodiment of this invention, R! and Rzare
independently selected from the group consisting of
(1) hydrogen,
(2) halogen,

(3) lower alkyl,
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10 (4) halo(lower)al kyl, (5) |lower alkenyl, (6)
| oner al kanoyl, (7) |ower alkylene optionally

weubeBtvied with oxo, 5 and (8) -Q Ar2, wher eCIJIB0M03013507

sel ected fromthe group consisting of a single bond
and a carbonyl, and wherein 2 is selected fromthe
group consisting of (1) aryl, and 10 (2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a
from.the group consisting of (a)

bstit
hal ig'en“e'?(la) S’gﬁjﬁdi%’@r(@ kydwer al kyl, (d)

hal o( | ower,)al kyl droxy(lomer)alkyl ()
hydr oxy, %? |éﬁ@?r(%kk 20 (h) halo(lomer)alkoxy,

(i) |ower @bkym@wegoal {L¥Q|-Iomer al kyl am no, (k)
| ower alkanoy , and 25 In a class of this

enbodi ment(,7)R1 1|o$zeliyamgganar@pf€on§11§eé@&é@tdﬂéﬁnwlth oxo0,
the group consisting of
and

(8) -Q-Ar2, wherein Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a substituent
selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and
(1) arvyl.

In a class of this embodiment, Rl is hydrogen and R2 is
selected from the group consisting of
(1) hydrogen,

(2) 2-fluoro,
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(1) hydrogen, (2) 2-fluoro, WD 2004/037794

PCT/ JP2003/ 013507 11 (3) 3-fluoro, (4) 4-fluoro,
wO3po4B3fioworo, (6) 2-chloro, 5 (7) 3-chloro, PC8IP2003/013507

“4-chloro, (9) 2-dif|uoronethoi%, (10) _

3-difluoronethoxy, (11) 2-nethyl, 10 (12) 2-pyridyl,

(13) 2-quinolyl, and (14) 3-quinolyl. In a subclass

of this class, Rl is hydrogen and Rﬁ i's seleggﬁd 15

fromthe gr,Qup,cansisting of (1) hydrogen,

2-f|uoro,q3?3$3§%ﬁP85Po, and (4)b4-LI§gro.d ég I n

anot her s | ags is class, bot an are

hydrogen.qgg a%o$%gfkgdbclass of this class, Rl is

hydrogen @8d RB-fihgozofl uoro. 25 In yet another

subcl ass of this class, Rl is hydrogen and

(6) 2-chloro,

(7) 3-chloro,

(8) 4-chloro,

(9) 2-difluoromethoxy,
(10) 3-difluoromethoxy,
(11) 2-methyl,

(12) 2-pyridyl,

(13) 2-quinolyl, and
(14) 3-quinolyl.

In a subclass of this class, Rl is hydrogen and R2 is selected

from the group consisting of
(1) hydrogen,
(2) 2-fluoro,
(3) 3-fluoro, and
(4) 4-fluoro.

In another subclass of this class, both Rl and R2 are

hydrogen.

In another subclass of this class, Rl is hydrogen and R2

is 2-fluoro.

In yet another subclass of this class, Rl is hydrogen and

R2 is 4-fluoro.

Inanotherembodimentofthisinvention,theprocessfurther

comprises the step (e) of treating the compound of formula I’
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R2 is 4-fluoro. In another enbodi nent of this

i nvention, the process further conprises the step (e)
wofhodrezmding t he conpound of fornula | WO 2002C037X%03/013507

PCT/ JP2003/ 013507 12 H2N hk'2~hl Il RL R |I' with

an acid to forma salt. 5 In &he class of this

enbodi nent, the acid of step (e) is selected fromthe

group consisting of acetic acid, oxalic acid,

hydr obrom ¢ acid, hydrochloric acid, anhydrous

p-tol uene- sulfonic acid, p-toluenesulfonic acid

hydrate, p-tol uene- squoHi% aci d nonohydrat e,

benzenesul fonic acid, and''2 nmet hanesul foni c acid, or

a mxture thereof. In one su ss of this class, the

acid of step (e) is selectNd ﬂ om the group

consi sting of acetic acid, oxatic acid, hydrochloric

aci d, anhydrous p-toluenesulfpnicqacid,

p-tol uenesul fonic acid hydrafe>—~p-tol uenesul fonic acid

15 nonohydrate, and benzenesulgﬁnic acid or mxture

thereof. In another subcl as this class, the acid

of step (e) is hydrochloric agdd. In yet another

subcl ass of this class, the acid of step (e) is

p-tol uenesul fonic acid nonohygrate. 20

with an acid to form a salt.

In one class of this embodiment, the acid of step (e) is
selected from the group consisting of acetic acid, oxalic acid,
hydrobromic acid, hydrochloric acid, anhydrous p-toluene-
sulfonic acid, p-toluenesulfonic acid hydrate, p-toluene-
sulfonic acid monohydrate, benzenesulfonic acid, and
methanesulfonic acid, or a mixture thereof.

In one subclass of this class, the acid of step (e) is
selected from the group consisting of acetic acid, oxalic acid,
hydrochloric acid, anhydrous pb-toluenesulfonic acid,
p-toluenesulfonic acid hydrate, p-toluenesulfonic acid
monohydrate, and benzenesulfonic acid or mixture thereof.

In another subclass of this class, the acid of step (e) is
hydrochloric acid.

In yet another subclass of this class, the acid of step (e)

is p-toluenesulfonic acid monohydrate.

In another class of this embodiment, the salt formed is the
p-toluenesulfonic acid salt of formula IA’, or a hydrate or

polymorph thereof,
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In another class of this enbodinent, the salt forned
is the p-toluenesulfonic acid salt of formula A, or

wa 2macszve or  pol ynor ph t hereof, WO 2004/ 037794T/3P2003/013507

PCT/ JP2003/ 013507 13 H2N N -TsCH NR1L R2 IA
wherein R1 and R2 are both iné%pendently sel ected from
the group consisting of 5 (1) hydrogen, (2) hal ogen,
(3). nitro, (4) lower alkyl, (5) halo(lower)al kyl, 10
(6) hydroxy(lower)al kyl, (7) cyclo(lower)alkyl, (8)

| ower al kenyl, (9) |oweHsN koxy, (10)

hal o(1 ower) al koxy, 15 (11) omer aIkyIthio, (12)
carboxyl, (13) lower al kag@ylll ( Iomer
alkoxycarbonyl (15) | ower R ylene optlonally

substi t ut ed mnth 0XO, [:f\

IA’

wherein Rl and R? are both independently selected from the group

consisting of
(1) hydrogen,
(2) halogen,
(3). nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
(8) lower alkenyl,
(9) lower alkoxy,
(10) halo(lower)alkoxy,
(11) lower alkylthio,
(12) carboxyl,
(13) lower alkanoyl,

(14) lower alkoxycarbonyl,

(15) lower alkylene optionally substituted with oxo,

and

(16) -Q-Ar2., wherein Q is selected from the group

consisting of a single bond and a carbonyl,

wherein Ar2 is selected from the group consisting of

and



20 and (16) -Q Ar2, wherein Qis selected fromthe

group consisting of a single bond and a carbonyl, and
wohew@3ToAr 2 is sel ected fromthe group consi sPCIgPIN3/013507

WO 2004/ 037794 PCT/JP2003/013£§7 14 (1) aryl, and

(2) '"heteroaryl, wherein Art

unsubstituted or

substituted with a substituent selected fromthe
group consisting of 5 (a) halogen, (b) cyano, (c)

| ower al kyl_,

ower)al kyl, (e)

I l o(l
hydroxy(lé\%ér)(g?‘&’;?, %fo (f) hydroxy, (g) |ower
al koxy, (332hathbgng | koxy, (i) |ower alkylam no,

(j) di-lo

al kylam nd, "15 (k) | ower al kanoyl, and

whékeahyhr2! Ds y&ssmb@at&%ﬁfi%{biﬁﬁgaf%g;ﬂf@ Supg%ituent

salt fornmed is the hydroc

ormu

seBected &rbmdthtegopup2@opeligmphghofhereof, H2ZN N

5 -HCl N (a)
(b)
(c)
(d)
(e)
10 (£)
(g9)
(h)
(1)
(3)
15 (k)

(1)

halogen,

cyano,

lower alkyl,
halo(lower)alkyl,
hydroxy(lower)alkyl,
hydroxy,

lower alkoxy,
halo(lower)alkoxy,
lower alkylamino,
di-lower alkylamino,
lower alkanoyl, and

aryl.

In yet another class of this embodiment, the salt formed

is the hydrochloric acid salt of formula IB', or a hydrate or

20 polymorph thereof,

H,N

J>tD ‘HCI

N

|
™
\R2 IB’

wherein R and R? are both independently selected from the group

consisting of
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Rl R2 IB wherein RL and R2 are both independently
sel ected fromthe group consisting of WO 2004/ 037794

weCHi4B2003/ 013507 15 (1) hydrogen, (2) hal ogemwgr2003913507

nitro, (4) lower alkyl, 5 (5) %alo(lomer)alkyl, (6)
hydr oxy( | ower)al kyl, (7) cyc} (lower)al kyl, (8)

| oner al kenyl, (9) |ower al koxy, 10 (10)
halo(lomer)alkoxy, (11) lower alkylthio, (12)

car boxyl , g wer al kanoyl, (14) | ower

alkoxycar O@f@y | ower al kyl ene optionally
substi t ut Q)MA El% and (16) -Q Ar2, wherein Qis
sel ect ed ron1t é&odp consi sting of a single bond
and a carhenyl nigpd, wherein Art is selected fromthe
group consisting of 20 (1) aryl, and (2) heteroaryl,
wherei n A(#)i s lokerballikiut,ed or substituted with a
substit uent

(5) halo(lower)alkyl,

(6) hydroxy(lower)alkyl,

(7) cyclo(lower)alkyl,

(8) 1lower alkenyl,

(9) lower alkoxy,

(10) halo(lower)alkoxy,

(11) lower alkylthio,

(12) carboxyl,

(13) lower alkanoyl,

(14) lower alkoxycarbonyl,

(15) lower alkylene optionally substituted with oxo,
and

(16) -0-Ar2, wherein Q is selected from the group

consisting of a single bond and a carbonyl, and

wherein Ar2 is selected from the group consisting of

(1) aryl, and

(2) heteroaryl,

wherein ArZ2 is unsubstituted or substituted with a substituent

selected from the group consisting of

(a) halogen,

(b) cyano,

(c) lower alkyl,

(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,

(f) hydroxy,
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20

selected fromthe group consisting of (a) halogen, 25
(b) cyano, (c) lower alkyl, (d) halo(lower)al kyl, (e)
waypdrumsyok ower ) al kyl , (f) hydroxy, WO 2004/ 03PZ94P2003/013507

PCT/ JP2003/ 013507 16 (g) lo al koxy, (h)

hal o(l ower) al koxy, (i) |ower™al kylam no, (j)

di -1 ower al kylam no, 5 (k) |ower al kanoyl, and (1)
aryl. By this i nvention, there is al so provided a

compound of r oul %A‘ Hig | -TsOH NRlL 10 R2
| A wherein Rl gﬁd ar e266PHYr ndependent |y sel ect ed

fromthe group ong [ drogen, (2)
hal ogen, 15 (é?snltﬁgb(?gyg%&éé%ogﬁkyl,

(i) lower alkylamino,

(j) di-lower alkylamino,

(k) lower alkanoyl, and

(1) aryl.

By this invention, there is also provided a compound of

formula IA’

H2N

“TsOH

\

J

wherein R1 and R2 are both independently selected from the group

consisting of
(1) hydrogen,
(2) halogen,
(3) nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
(8) lower alkenyl,
(9) 1lower alkoxy,
(10) halo(lower)alkoxy,

(11) lower alkylthio,
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(5) halo(lower)al kyl, (6) hydroxy(lower)alkyl, (7)
cyclo(l ower)al kyl, 20 (8) |ower al kenyl, (9) |ower

wabkbwwp779¢ 10) hal o(l ower) al koxy, (11) | ower abP&ylbpriws913507

WO 2004/ 037794 PCT/JP2003/ 013507 17 (12) carboxyl,
(13) I ower al kanoyl, (14) |ower al koxycarbonyl, (15)

| oner al kyl ene optionally substituted wwth oxo, 5 and
(16) -Q Ar2, wherein 'Qis selected fromthe group
consi stin f a singl e bond and a carbonyl, and
wherein Ar qi&ls & %?gd fromthe group consisting of

(1) aryl, ly@e&Zglehgggaryl, wherein Ar2 is

unsubstltute or substitut "wWith a substituent

sel ected f(nam tlages aqnzoﬁ?eahssbhw of (a) hal ogen,
(b) cyano, 15 (c) | ower (d) hal o(l ower) al kyl ,
(e) hydroXﬂ@DOﬂﬁM%aihlkyleﬁé op ek OX Yy idﬁsﬂiﬂﬁﬂéd.w1th 0x0,

al koxy,
and

(16) -0-Ar2, wherein‘Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a substituent
selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and
(1) aryl,

or a hydrate or polymorph thereof.

By this invention, there is also provided a compound of

formula IB’
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20

20 (h) hal o(l

ower)al koxy, (i) lower alkylam no, (j)

di -1 ower al kylam no, (k) lower al kanoyl, and (1)
wanyi4/032840r a hydrate or pol ynorph t hereof. BpCrhPm03/013507

invention, there is also proviged a conpound of

formula 1B WD 2004/ 037794 PCIT/ JP2003/ 013507 18 H2N

N HO NR1L

R2 B wherein RL and R2 are both

i ndependently selected fromthe group consisting of

(1) hydrogen,

al kyl, (5) hal o(l owe

, 3 itro, (4) |ower
: (2)#£§,E3F? (g))h;aroxy(lomer)alkyl,

9)
10 (7) cyclo(lower)alkyl;—~8) lower alkenyl, (
| ower al koxy, (10) hal &(| ojerhiel koxy, (11) I ower

al kyl t hi o,

N
|
NN
\R2 T

B'

wherein Rl ang R2 are both independently selected from the group

consisting of
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

(16)

hydrogen,

halogen,

nitro,

lower alkyl,
halo(lower)alkyl,
hydroxy(lower)alkyl,
cyclo(lower)alkyl,
lower alkenyl,
lower alkoxy,
halo(lower)alkoxy,
lower alkylthio,
carboxyl,

lower alkanoyl,

lower alkoxycarbonyl,

lower alkylene optionally substituted with oxo,

and

-Q-Ar2, wherein Q is selected from the group

consisting of a single bond and a carbonyl,

wherein Ar2 is selected from the group consisting of

(1)

aryl, and

and



15 (12) carboxyl, (13) |ower al kanoyl, (14) | ower

al koxycarbonyl, (15) | ower al kyl ene optionally
weubstBtvied wi th oxo, and 20 (16) -Q Ar2, wWheCeir20Qs/013507

is selected fromthe group S|sting of a single

bond and a carbonyl, and mhe e|n Ar2 is selected from

the group consisting of (1) aryl, and WO 2004/ 037794

PCT/ JP2003/ 013507 19 (2) heteroaryl, wherein Art is

unsubstituted or substi uted with a substituent

sel ect ed flRdm TF&ES PBE g-consi sting of (a) hal ogen,

ARhARTES ) AL A S GEMAT lBh s

s@ﬂé@t\éd EPomh @h@( lg%ﬁb) @bh@ﬂetm@ f' ower al kyl ami no,

(j) di-lower alkylam no, | ower al kanoyl, and 15

(1) aryl, or a(bydraheogénpolynorph thereof. By this

invention, there is also provided a process for the
(b) cyano,

(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£) hydroxy,
10 (g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino;
(k) lower alkanoyl, and
15 (1) aryl,

or a hydrate or polymorph thereof.

By this invention, there is also provided a process for the
preparation of a compound of structural formula I, or a salt,

20 hydrate or polymorph thereof,

H,N
s

N
aJ\/ R1

0

pza

X

J

wherein

X® is CH, CR', CR? or nitrogen;:



reparation of a conpound of structural fornula I,'or
g sglt, 20 hydrate or pol ynorph thereof, HZN N N
W 2004/03784R 2 |  wherein Xa is CH CR1l, CR2 or PCT/JP2003/013507
ni trogen; WO 2004/ 037794 PCT/%?2003/013507 20 R1 and
R2 are both independently selected fromthe group
consisting of (1) hydrogen, (2) halogen, 5 (3)
nitro, (4) |ower alkyl, (5) haloflome;)?kal,lo(Gé)
7) .cyclo(l ower)a :
voR SFEEN SESPoBushaabRadentiTopeLebted fron the group
hal ocopwisrahkoryy, (11) lower alkylthio, (12)
carboxyl, 15 (13) | ower al kanoyl,

(1) hydrogen,
(2) halogen,
(3) nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
(8) 1lower alkenyl,
(9) lower alkoxy,
(10) halo(lower)alkoxy,
(11) lower alkylthio,
(12) carboxyl,
(13) lower alkanoyl,
(14) lower alkoxycarbonyl,
(15) lower alkylene optionally substituted with oxo,
and
(16) -0-Ar2., wyherein Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a substituent
selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,

(d) halo(lower)alkyl,
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(14)

| ower al koxycarbonyl, (15) |ower alkyl ene

optionally substituted with oxo, and (16) -Q Ar2,
wohernasTrIQ i s sel ected fromthe group 20 consPeTARLYOD13507

a single bond and a carbonyl nd wherein Ar2 is

sel ect ed fron1the group consi % ing of (1) aryl, and

(2) heteroaryl, wherein Ar2 is unsubstituted or

substituted with a substituent 25 selected fromthe

f hal , (c) |ower
o ovr. S0 hat ebdowstRkeRyi 1 ohBraskiasy T0q

al kyl ,

PCT/JPZOOS/Ong%é %EQ &Yhydroxy(lomer)alkyl ()
r a

hydroxy, (9)

| ower aIkykazlngoweg|hlﬂbx&omer al kyl am no, (k)
| ower al kanoyl nd

(a) form ngn3 hhd&al&ﬁﬁeﬁqukbﬁ?y (b) adding a
CN

(1)

of :

oxy; "(h) halo(lomer)alkoxy, 5

aryl; 10 conprising the steps

conpound of formula V

(i) Jlower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and

(1) aryl;

comprising the steps of:

(a) forming a hydrazine solution;

(b) adding a compound of formula V

___ON

R%0 V, wherein
R3 is selected from the group consisting of
(1) lower alkyl,
(2) aryl, and
(3) -CHzaryl,
to the hydrazine solution of step (a) to form a mixture;

and

(c) heating the mixture of step (b) to a temperature between

about 50°C to about 100°C;

to afford the compound I, or a salt, hydrate or polymorph
thereof.

In one embodiment of the present invention, the hydrazine

solution of step (a) is formed by dissolving a compound of formula

ITT
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R30 V, wherein R3 is selected fromthe group
consisting of 15 (1) lower alkyl, (2) aryl, and (3)

wWOCHRaBY194 to the hydrazine solution of step (&LTUP2003/013507

forma mxture; and 20 (c) hggtlng the m xture of
step (b) to a tenperature bet about 50C to about
100C;, to afford the conpound |, or a salt, hydrate or
pol ynmor ph thereof. In one enbodi nent of the present

i nvention, the hydrazine 25 solution of step (a) is
formed by dissolving a gghpound of formula 111 WO
2004/ 037794 PCT/ JP2003/ 01 a 22 RL \M Xa NHNH2 R2
[1l in a solvent. In on s of this enbodi nment,
the solvent is selected the roup consisting of
5 (a) Cl_4 al cohol; (b) ol uemtd e) t et rahydr of ur an;
and (d) dlnethylfornam

in a solvent.

In one class of this embodiment, the solvent is selected

from the group consisting of
(a) C1-4 alcohol;
(b) toluene;
(c) tetrahydrofuran; and
(d) dimethylformamide,
or a mixture thereof.

In one subclass of this class, the solvent is ethanol.

another subclass, the solvent is fert-butanol or toluene-ethanol.

In another embodiment of the present invention, the

hydrazine solution of step (a) is formed by treating a salt of

a compound of formula III,

R1
E\/%Xa
J/F NHNH,yAcid
R2

salt of Il

with a base in a solvent.

In one class of this embodiment, the solvent is selected

from the group consisting of

(a) Ci1-4 alcohol;
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or a mxture thereof. 10 In one subclass of this
class, the solvent is ethanol. In another subcl ass,

wohea4aotent i s tert-butanol or tol uene-ethanoPCT/JPI003/013507

anot her enbodi nent of the present invention, the

hydr azi ne sol ution of step (a§3is formed by treating a
salt of 15 a conmpound of fornmula Ill, RL \* Xa
NHNH2Acid R2 salt of I I I wth a base in a sol vent.
In one class of this enbodi nent, the solvent is
seleé@@d tolgRPerie group conS|st|ng of 20 (a) C%b?
alco /037794 PCT/ 1P2003/ 013507 23

tolu 03 xgk Pﬁﬁf dr6fdr 7Y and (d)

di nmet Fortand glxture thereof. 51n a
subcﬁass o# th| cPasg' thé solvent is ethanpl. In
o @l hgktawac haeseofs t hi s cl ass, the sol vent i's
tert-butanol. |In another class of this enbodi nent,

t he baseai subelastedf thbm ¢hesgy otlpe covBy et Nk AftHaol. In
sodi um et hoxi de, 10 (b) sodi um net hoxi de, (c) |ower
agothleaistibclass of this class, the solvent is tert-butanol.

In another class of this embodiment, the base is selected
from the group consisting of

(a) sodium ethoxide,

(b) sodium methoxide,

(c) lower alkylamine,

(d) 1l,8-diazabicyclo[5.4.0]undec-7-ene,

(e) potassium #-butoxide, and

(f) sodium hydroxide.

In a subclass of this class, the base is potassium
tert-butoxide.

In another class of this embodiment, the salt of the compound
of formula III is selected from the group consisting of
hydrochloride salt, hydrobromide salt, dihydrobromide salt,
mesylate salt, tosylate salt, besylate salt and sulfate salt. In
a subclass of this class, the salt of the compound of formula III

is a hydrochloride salt.

In another embodiment, R3 is selected from the group

consisting of lower alkyl. 1In a class of this embodiment, R3 is

selected from the group consisting of: ~CH3, -CH2CH3, -(CHp)2CH3,
-CH(CH3)2, -(CH2)3CH3, and -C(CH3)3. Inasubclass of this class,

R3 is -CH2CH3.
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(d) 1, 8-diazabicyclo[5.4.0]undec-7-ene, (e) potassium

t - butoxi de, and (f) sodium hydroxide. 15 1In a
weoeubwaz®4of this class, the base is potassi unPCT/JP2003/013507

tert-butoxide. In another claig of this enbodi nment,

the salt of the conmpound of rmula 111 is selected

fromthe group consisting of 20 hydrochloride salt,

hydr obrom de salt, dihydrobrom de salt, nesylate salt,

tosylate salt, besylate salt and sulfate salt. In a
subclBs3netheRiamkqdiment; pE the prssanfe invepding. ofn the step
r i i d al t.. _25_1n_anot her
(b e rautdin g, 2B/ BOR60UR0 457 I ForBe orat ety vy to that
o%f al 54l [ dj iy '
sel ec eda?%%%1%%éﬂgggﬁgﬁgékg%gpﬁng'3??8-%£§?u}5§§Eﬁ§9f molar
ratfok2) 2CH3, -CH (CH3) 2, - (CH2) 3CH3, and -C (CH3
3. In asubclass of this class, R3 is -CH2CH3. WO
2004/ 037794 PCT/ JP2003/ 013507 24 |In anot her
enbodi ment of the present invention, in the step (Db)
t he &Ro¥Rether ambodimenihafothe presentulinventébatiskep (c) is
to tgat of a_hédrgzige is preferably about 0.8 to 1.8
2959 EPRs2oPeRbPYr O APPRE 3 HONLH Gttt 1A neAR 8f class of
3 Al LaveptLon te [ aged f.or. a petio
thiS BhE3aThehty COEB (CT B A00q Ror M Bengbe B E00RE 2 to 5
hegkadi nent, step (c) is aged for a period of about 2
to 5 hours.
In another embodiment of this invention, the process further

comprises step (d) of isolating the compound of formula I.
In another embodiment of this invention, Rl and R2 are
independently selected from the group consisting of
(1) hydrogen,
(2) halogen,
(3) lower alkyl,
(4) halo(lower)alkyl,
(5) lower alkenyl,
(6) lower alkanoyl,
(7) lower alkylene optionally substituted with oxo,
and
(8) -Q-Ar2, wherein Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar? is unsubstituted or substituted with a substituent
selected from the group consisting of

(a) halogen,
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10 I n anot her

enbodi nent of this invention, the

process further conprises step (d) of isolating the

woanpearnd4 of f

ormula |. In anot her enbodi nent e€Ttht083/013507

invention, Rl and R2 are in@gpendently sel ected from
the group consisting of (1) hydrogen, 15 (2) hal ogen,
(3) lower alkyl, (4) halo(lower)al kyl, (5) |ower

al kenyl, (6)

| ower al kanoyl, 20 (7) |ower alkylene

optionally subztituted with oxo, and (8) -Q Ar2,

wherein Qis

séPdct &§9PPom the group consisting of a

si ngl e bond an?ﬁg caphepyligpd wherein Ar2 is

sel ected from

group consisting of 25 (1) aryl, and

(2) heteroaryl (qyhengi8(MbRetFatRybstituted or
substituted with'a substituent selécted fromthe

group consi st

i pg)of hfajrokal vewer ) ¥k¢004/ 037794

PCT/ JP2003/ 013507 .25 (b) cyano, (c) lower alkyl, (d)

hal o( | ower) al
hydroxy, (9)

In a class of this embodiment, Rl is hydrogen and R2 is

selected from
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

In a subclass of this class, Rl is hydrogen and R2 is selected

kyE) hedrowviroxy(lower)al kyl, 5 (f)
| ower al koxy,

(g) lower alkoxy,

(h) halo(lower)alkoxy,

(i) lower alkylamino,

(j) di-lower alkylamino,

(k) lower alkanoyl, and
(1) aryl.

the group consisting of

hydrogen,

2-fluoro,

3-fluoro,

4~fluoro,

5-fluoro,

2-chloro,

3-chloro,

4-chloro,
2-difluoromethoxy,
3-difluoromethoxy,
2-methyl,
2-pyridyl,
2-quinolyl, and

3-quinolyl.
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(h) hal o(l ower)al koxy, (1) lower alkylamno, (j)

di -1 ower al kylam no, 10 (k) [ower alkanoyl, and (1)
wanyl4/03t194a class of this embodinment, Rl is hy8COgRI03/013507

and R2 is selected fromthe oup consisting of 15

(1) hydrogen, (2) 2-fluoro, 3) 3-fluoro, (4)

4-fluoro, (5) 5-fluoro, 20 (6) 2-chioro, (7)

3-chl oro, (8) 4-chloro, (9) 2-difluoronethoxy, (10)

0 5 (11) 2-nmethyl, (12) 2-pyridyl,
%1gl)ft§H ganF ?éx ﬁ%l?§4?}3-quinolyl: In a subcl ass
of this classn nhydrogen and R2 is selected WO
2004/ 037794 PC%/JP%OO3/013507 26 fromthe group
consi sting2pf 2(#)ubydrogen, (2) 2-fluoro, (3) 3
-fluoro , and
(3) 3-fluoro, and
(4) 4-fluoro.
In another subclass of this class, both R1 and R2 are
hydrogen.
In another subclass of this class, Rl ig hydrogen and R2

is 2-fluoro.

In yet another subclass of this class, Rl is hydrogen and

R2 is 4-fluoro.

In another embodiment of this invention, the process

further comprises the step (e) of treating the compound of formula

I
H,N
s

N
AR

J

=z

Xa

J
R

with an acid to form a salt.

In one class of this embodiment, the acid of step (e) is
selected from the group consisting of acetic acid, oxalic acid,
hydrobromic acid, hydrochloric acid, anhydrous p-toluene-
sulfonic acid, p-toluenesulfonic acid hydrate, p-toluene-
sulfonic acid monohydrate, benzenesulfonic acid, and methane
sulfonic acid, or a mixture thereof.

In one subclass of this class, the acid of step (e) is
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5 (4) 4-fluoro. In another subclass of this class,
both RlL and R2 are hydrogen. In another subcl ass of

wohbwi/stass, RL is hydrogen and R2 is 2-fl uor 8CT/AB2003/013507

In yet another subclass of this class, Rl is hydrogen

and R2 is 4-fluoro. In anoth enbodi nent of this

i nvention, the process further conprises the step (e)

of treating t he conpound of fornula 15 I H2N N " N
with an aci.d.to forma s I n one

sélgégedf ffrﬁm Jc%nt%ff%ﬁt nsf'-ﬁé:lgéﬁ af ‘—f‘cgﬂ—:ﬁ ?ceyd Oxalic acid,
h§%&%%hﬂ@r& Q&%%?ﬁﬁ%&Hg¥%§$§Lﬁ&iggngggffgﬁigﬁfgﬂgcPatoluene-

oxal i ¢ aci acl roc

saﬂﬁbﬁ&@uﬁcﬂdtQ&ﬁ&ﬁ%esUthBHQeﬁ%bqlanﬁelHéﬁasgbggﬂbﬁrate and
acid hydrate, p-toluene- sulfonic acid nonohydrat

beazeeessilifoadicc aadidd, oand neikhame thukbemi.c acid, or a

m xture thereof. I n one subclass of this class, the

aci d &P areph¢r)subclAes2004L0383 7@UaRCT/EHR2863A04BMep (e) is
27 se%icted fromthe group consisting of acetic acid,

hgdzrrelacig, acid.

In yet another subclass of this class, the acid of step (e)
is p-toluene sulfonic acid monohydrate.
In another class of this embodiment, the salt formed is the

p-toluenesulfonic acid salt of formula IA, or a hydrate or

HoN
/
N%j TsOH

N
AR

J

polymorph thereof,

Xa

J
2

IA

wherein
X* is CH, CR', CR? or nitrogen;
Rl ang r2 are both independently selected from the group
consisting of
(1) hydrogen,
(2) halogen,
(3) nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,

(7) cyclo(lower)alkyl,



hydrochl ori c acid, anhydrous p-toluenesul fonic acid,

p-tol uene- sulfonic acid hydrate, p-toluenesulfonic
weachd/msorehydr ate and benzenesul fonic acid, oOPC&JP2003/013507

m xture thereof. 5 In another_subclass of this class,

the acid of step (e) is hydr%%hloric acid. In yet

anot her subclass of this class, the acid of step (e)

is p-toluene sulfonic acid nonohydrate. In another

class of this enbodinent, the salt fornmed is the 10

p-t ol uened®f ofP¥eZcPAREML .of formula IA or a

hydr at e or,,.pol hereof, HZN N? | TsOH N 1
TR SR R AT CH, CRL, CR2 or

nitrogen;(a@)RﬁaggqlB%e§5%1§%§?iindependently sel ected

fromthe group consisting o ) hydrogen, (2)
hal ogen, ((13)) nioke®, ad®kyli4hilower al kyl, (5)

hal o(l ower) al kyl, (6) hydroxy(lower)al kyl, (7)
5 cycl o( | owdripdl keplrboxyl,
(13) lower alkanoyl,
(14) lower alkoxycarbonyl,
(15) lower alkylene optionally substituted with oxo,
and
10 (16) -Q-Ar2., wherein Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
15 wherein Ar2 is unsubstituted or substituted with a substituent
selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
20 (d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(f) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
25 (i) lower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and
(1) aryl.

In yet another class of this embodiment, the salt formed



WD 2004/ 037794 PCT/ JP2003/ 013507 28 (8) I|ower
al kenyl, (9) |ower al koxy, (10) hal o(l ower) al koxy,
wO2ap/Bomer al kylthio, 5 (12) carboxyl, (13) | 8sceaP2003/013507
al kanoyl, (14) | ower alkoxyca%ponyl (15) | ower
al kyl ene optionally substitutéd with oxo, and 10 (16)
-Q Ar2, wherein Qis selected fromthe group
consi sting of a single bond and a carbonyl, and

i%h$hgiﬂ?éE gio% heter gﬁﬁ% Q§§%&ﬁéf COﬂSIfé%gg g;drate or

pBl§bsbht thedegE, substi t ut ed Mﬁth a substituent
sel ected fromthe group consisting of (a) hal ogen,

(b) cyano, (c) lower alkyl, 20 (d) hal o(lower)alkyl,
(e) hydroxy(lomer)alkyH N (f) hydroxy, (g) | ower

al koxy, (h) halo(lomer)al oxy, 25 (i) |ower
al kyl am no, (j) dl-|0MﬁG/ \kyliﬂhno

N

aék/

X
x\J
IB
wherein
5 X* is CH, CR', CR? or nitrogen;

rl and R? are both independently selected from the group
consisting of
(1) hydrogen,
(2) halogen,
10 (3) nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
15 (8) lower alkenyl,
(9) lower alkoxy,
(10) halo(lower)alkoxy,
(11) lower alkylthio,
(12) carboxyl,
20 (13) lower alkanoyl,

(14) lower alkoxycarbonyl,
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(k) lower alkanoyl, and (1) aryl. In yet another
class of this enbodi nent, the salt formed WO

waQo/d3p¥94 PCT/ JP2003/ 013507 29 is the hydr echlproos013507

acid salt of fornmula IB, or q%pydrate or pol ynor ph
thereof, HZN N HC N1 Xa~7/ R R2 IB wherein 5 Xa
is CH CR1, CR2 or nitrogen; RL and R2 are both

i ndependently selected fromthe group consisting of

1) hyd 2) h , 10 (3 jtro, (4
(1™ S8R 3 Psch kP e ARl A s ipaen o
(7) cyclo(l owe % | kyl, 15 (8) |ower alkenyl, (9)
| ower al koxy, % g) hal o(l ower) al koxy, (11) | ower

al kylthiog16) -0-ar2, wherein Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a substituent
selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
(a) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and

(1) aryl.

By this invention, there is also provided a compound of

formula IA



5

10

15

20

(12) carboxyl, 20 (13) |ower al kanoyl, (14) | ower
al koxycar bonyl, WO 2004/ 037794 PCT/JP2003/013507 30

wO2e)/Bomer al kyl ene optionally substituted w POTORIMO3/013507

and (16) -Q Ar2, wherein Qis_selected fromthe group
consi sting of a single bond ahd a carbonyl, and 5
wherein Art is selected fromthe group consisting of
(1) aryl, and (2) heteroaryl, wherein Art is
unsubstituted or substi ed wth a substituent

sel ected fromthe grouﬁi nsi sting of 10 (a) hal ogen,
(b) cyano, (c) |ower alkyl d) hal o(lower)al kyl, (e)
hydr oxy (| ower) al kyl , hyts@My, (g) | ower

al koxy, (h) hal o(l ower)al kgxy, (i) |ower al kylam no,
(j) di-lower alkylam no, ﬁ%\( | ower al kanoyl, and
(1) aryl. By this inventy lere is also provided a

compound of fornmula I A L\V/J

IA
wherein

X* is CH, CR', CR? or nitrogen;

Rl and R? are both independently selected from the group

consisting of
(1) hydrogen,
(2) halogen,
(3) nitro,
(4) 1lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
(8) lower alkenyl,
(9) lower alkoxy,
(10) halo(lower)alkoxy,
(11) lower alkylthio,
(12) carboxyl,
(13) lower alkanoyl,

(14) lower alkoxycarbonyl,

(15) lower alkylene optionally substituted with oxo,

and

(16) -Q-Ar2. wherein Q is selected from the group

consisting of a single bond and a carbonyl, and
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WO 2004/ 037794 PCT/JP2003/013507 31 H2N N | -TsCOH
N~ Xa" / RL RR A wherein Xais CH CRl, CR2 or

waizbwmgend RL and R2 are both i ndependently sePettirmo3/013507

fromthe group 5 consisting §§ (1) hydrogen, (2)
hal ogen, (3) nitro, (4) lower alkyl, 10 (5)

hal o(1 ower) al kyl, (6) hydroxy(lower)al kyl, (7)
cyclo(lomer)alkyl (8) Iomer al kenyl, (9) |ower

Ikox 1 a r 11 | ower
Warkyl %hﬁ&é gf q@&%% ?&9 g? O5Re SPR&ﬁayPnQ(Qﬁ)
Iomer alkqﬁxcarbq@y 1, é15) | ower al kyl ene
optionally substituted wth oxo, and (16) -Q Ar2,

wherein Q(i2g sel egdeshr-dd®m f he group

wherein Ar2 jis unsubstituted or substituted with a substituent

selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and
(1) aryl,

or a hydrate or polymorph thereof.

By this invention, there is also provided a compound of

formula IB

=
X

HoN
s

N

7

Xa/i:f

J
2

IB

wherein
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consi sting of a single bond and a carbonyl, and WO
2004/ 037794 PCT/ JP2003/ 013507 32 wherein Art is

weebaase4from t he group consisting of (1) aryCT/JIRwwd3/013507

(2) heteroaryl, wherein Art i 3unsubstituted or

substituted with a substituen 5 selected fromthe

group consisting of (a) halogen, (b) cyano, (c) |ower

al kyl, (d) bhal o(lower)al kyl, 10 (e% - .

h drox (Jower)al kyl, ,(f) hydroxy, (g ower al koxy,

(K) h§¥o%$d§%r)%$%o§§z % RLEBREPD Al kyl amino, 15 (j)

di -1 owgr _al k %an1no d# Iomer alkanoyl and (1)

aryl , Roraﬁdhé rafe RetihotiARR Heheofelegtadifgom the group

9 here is al so prOV|ded a compound of 20
BB o N N THE Nk R R2 B

(1) hydrogen,
(2) halogen,
(3) nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
(8) lower alkenyl,
(9) lower alkoxy,
(10) halo(lower)alkoxy,
(11) lower alkylthio,
(12) carboxyl,
(13) lower alkanoyl,
(14) lower alkoxycarbonyl,
(15) lower alkylene optionally substituted with oxo,
and
(16) -Q-Ar2., wherein Q is selected from the group
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a substituent
selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,



wherei n WO 2004/ 037794 PCT/ JP2003/013507 33 Xa is CH

CR1, CR2 or nitrogen; RL and R2 are both independently
weebamse4from t he group consisting of (1) hy#Cogrmwe3/013507

5 (2) halogen, (3) nitro, (4), | ower alkyl, (5)

hal o(l ower)al kyl, - (6) hydroxy(l ower)al kyl, 10 (7)

cyclo(l ower)al kyl, (8) |ower alkenyl, (9) |ower

al koxy, (10) hal o(l ower)al koxy, (11) | ower alkylthio,

15 (12 b I 3) | I [, (14) |

aIkgxy%a?ggn§r¥da1g§aﬁ8&g$géFi9ig§i¥optfonélIsmer

substituted mﬁzh OXfvargy gg &}.L - Ar2, wherein Q
) navarans (utferio)

is selected fr t he” grou cons "of a single
bond and a car?g?ylhyaggx wherein Ar2 is selected from
the group consisting of (Xf aryl, and (2) heteroaryl,
25 wherein Ar2 gy ubswbst atkbeg,or substituted with a
substit uent

5 (h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,
(k) lower alkanoyl, and
(1) aryl,
10 or a hydrate or polymorph thereof.
By this invention, there is also provided a compound of

formula 1-3

15 or a hydrate or polymorph thereof.

By this invention, there is also provided a compound of

formula 1-4



sel ected fromthe group consisting of (a) hal ogen,
(b) cyano, (c) lower alkyl, WO 2004/037794
weCTi4B2003/ 013507 34 (d) hal o(l ower) al kyl,  ¢€Y/JP2003/013507
hydr oxy( | ower)al kyl, (f) hyd§§xy, (g) lower al koxy, 5
(h) hal o(l ower)al koxy, (i) l[ower alkylamno, (j)
di -1 ower al kyl am no, (k) |ower al kanoyl, and (1)
aryl, 10 or a hydrate or polynorph thereof. By this
invention, there is algp prOV|ded a conmpound of
formula 1-3 HZN/ N | 1-3 15 or a hydrate or
pol ynor ph thereof. By th| ventlon there is also
provi ded a conpound of

or a hydrate or polymorph thereof.

By this invention, there is also provided a crystalline form

5 < of the tosylate salt of compound 1-4

By this invention, there is also provided a compound of 2-1

=
AN

N

10 or a hydrate or polymorph thereof.

By this invention, there is also brovided a compound which

is a crystalline form of the hydrochloride salt of compound 2-1



10

15

20

WD 2004/ 037794 PCT/ JP2003/013507 35 H2N' N -TsCH
N F 1-4 or a hydrate or polynorph thereof. By this

wOonvans7om, there is also provided a crystalli reTfiBIN3/013507

5 of the tosylate salt of con%?und 1-4 2N ' N |
-TsOH NF 1-4 By this invention, there is al so
provided a conmpound of 2-1 H2N' N-HO NF 2-1 10
or a hydrate or polynorph thereof. By this invention,
there is also provided npound which is a
crystalline form of the?ﬁy rochl oride salt of conpound
2-1 WD 2004/ 037794 PCT/ JP2 013507

N, ‘HCI

N

2-1

The compounds in the processes of the present invention
include stereoisomers, such as optical isomers, diastereomers and
geometrical isomers, or tautomers depending on the mode of
substitution. The present invention is meant to comprehend all
such isomeric forms of the compounds in the compositions of the
present invention, and their mixtures. All hydrates, solvates
and polymorphic crystalline forms of the above-described
compounds and their use, including their use in the processes of
the instant invention, are encompassed within scope of the instant
invention.

"Halogen” refers to fluorine atom, chlorine atom, bromine
atom and iodine atom.

“Ci.4 alcohol” refers to methanol, ethanol, n-propanol,
isopropanol, n-butanol, isobutanol, sec-butanol and
tert-butanol, and the like.

"Lower alkyl” refers to a straight- or branched-chain alkyl
group of C1 to Cg, for example, methyl, ethyl, propyl, isopropyl,
butyl,isobutyl,sec—butyl,tert—butyl,pentyl,isopentyl,hexyl,
isohexyl, and the like.

"Halo(lower)alkyl” refers to the aforesaid lower alkyl
substituted with 1 or more than 2, preferably 1 to 3 aforesaid

halogen atoms identically or differently at the substitutable,
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36 HZNN-HCO NF 2-1 The conpounds in the

processes of the present invention include
weten@dTmoner s, such as optical isoners, di asteCEOPBNS013507

and 5 geonetrical isoners, Oé tautomers depending on

the node of substitution. present invention is

nmeant to conprehend all such isoneric forns of the

conpounds in the conpositions of the present
[ m Xt u rates, sol vates

%F 5%$;3¥31Fgﬁ@pigrﬁ%iQﬂgaqﬁ;hy , difluoromethyl,

d 10 comp eir use
t§g§?§°&§§%ﬁﬁgghe procesgggﬂ%?ﬁgﬂﬁ% i nst ant 4 %véﬁ#&&ﬁgoethyl

chiloromeehpassed oM idide diane PfoLlHech ISt Eny1 | promomethyl,
|nvent|oﬁpg"Halogen" refers to fluorine atoﬁ¥ chlo ¥

istdomethydni aed ahemlard.i odi ne atom 15 "Cl.4 aIcohoI"

refers to methanol, ethanol, n-propanol, isopropano

n butaﬂwﬂroxybbgwanbalkséé trfermlitcahtle 48otedut @Nwer alkyl
he "Lower alkyl" refers to a straight- or

Sb‘Péﬁ&i’ié‘&'reéthLﬁhaﬂkW mergushen @1 Pee€erapdy dxamplZe, hydroxy

20 butyl but yl ,
oL e udei P copdtt bt 20 s
L e e P -
1t hasiBlydposiecabhy 3- h9d§oﬁ§9£8 gid aHé'@EénlﬁkQUB

identically or differently at the substi tutab

"Cyclo(lower)alkyl” refers to a cycloalkyl group of C3 to
Cs. for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like.

"Lower alkenyl” refers to a straight- or branched-chain
alkenyl group of Cz to Cg, for example, wvinyl, 1-propenyl,
2-propenyl, isopropenyl, 3-butenyl, 2-butenyl, 1l-butenyl,
l-methyl-2-propenyl, l-methyl-1-propenyl, l-ethyl-1l-ethenyl,
2-methyl-2-propenyl, 2-methyl-1-propenyl, 3-methyl-2-butenyl,
4-pentenyl, and the like.

"Lower alkoxy” refers to a straight- or branched-chain
alkoxy group of Cj to Cg, for example, methoxy, ethoxy, propoxy,
isopropoxy, butoxy, sec-butoxy, isobutoxy, tert-butoxy,
pentyloxy, isopentyloxy, hexyloxy, isohexyloxy, and the like.

"Halo(lower)alkoxy"” refers to the aforesaid lower alkoxy

substituted with 1 or more than 2, preferably 1 to 3 aforesaid

halogen atoms identically or differently at the substitutable,

arbitrary positions, for example, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy,
1,2-difluoroethoxy, chloromethoxy, 2-chloroethoxy,

1,2-dichloroethoxy, bromomethoxy, iodomethoxy, and the like.
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WD 2004/ 037794 PCT/JP2003/013507 37 arbitrary
positions, for exanple, f luoronethyl, difluoronethyl,
wonrbddoaowenet hyl , 2-fl uoroet hyl, 1, 2-difl uor oePlylpP2003/013507

chl oronet hyl , 2-chl oroet hyl, % 2-di chl or oet hyl ,

bromonet hyl, iodonethyl, and §he like. 5 " Hydr oxy

(lower) alkyl" refers to the aforesaid | ower alkyl

substituted with 1 or nore than 2, prefegably 1 or 2
arbitrar

osi ¢ bRESETRTRERERbPE SeTRh Gy ek FALORT - o branched-chain
A - - yl . .
DRSO SR e tna e, ctprense.
" g .al " t roup.o .
P T AP IRt opr oy Y LS E bt yPed blEyLtnto,

iepouegathib, CyerebBu¥yi1tRIM, I NGddke thiPWer jsopentylthio,
al kenyl" refers to a straight- or branched-chain

hatdydrhliogr dsphefkyC2hiio ,Candf aheeldkel.e, vinyl,

1-propenyl, 15 2-propenyl, isopropenyl, 3-butenyl,

2- but ehgWeriabky bayine | -refiend -t pnopwipe, which is mono-, di-

1-pet hyl -] - propenyl,, 1-ethyl-I|-ethenyl, _

°3. EE{-F@?S’% ‘FB%% th 3 sEFdight- gropEAPFhed-chain alkyl group
thyle2- e - . and like. "Lower .

og[ggxy'cﬁéfggg ?%Lgpééfgﬁgﬁﬁiw%ﬂl r%u%ﬁﬁ?%ﬁﬂ%ﬂ%1 pigbylamine,

i3blePepyaaayaeOf g%t&@aﬁ@netors@éaggk91aﬁghggxyisobutylamine,
et hoxy, propoxy, iSopropoxy, butoxy; sec-butoxy,

tiestbbutyy amtiaet, -Dithobtyyl apefby | ©Xime t1HPPARAEYEOYiethyl amine,
hexyl oxy, 1sohexyl oxy, and the |ike. .
trigitbyfloaminel k dstyisopebpydetbylhemafer, eaaidd thewkike .

al koxy substituted with 1 or nore than 2, preferably

1 to 3laveF&ddianroviy refegertuaanmlkananl eapup eantaining the

a?%%ggégﬁékéwg%l%ggggg?ﬁ%éé?{gPléh éfﬁgﬁéff3§ éﬁ%‘ngQZ'to C7,
for example acetyl, propionyl, butyryl, isobutyryl, wvaleryl,
isovaleryl, pivaloyl, and the like.

"Lower alkoxycarbonyl” refers to an alkoxycarbonyl group
containing the aforesaid lower alkoxy, that is, an alkoxycarbonyl
group of C2 to C7, for example, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, and
the like.

"Lower alkylene optionally substituted with oxo” refers to
a straight- or branched-chain alkylene group of Cy to Cs which
may be substituted with 1 or more than 2, preferably 1 oxo group
at a substitutable, arbitrary position, for example, ethylene,
trimethylene, tetramethylene, pentamethylene, hexamethylene,
l1-oxoethylene, l-oxotrimethylene, 2-oxotrimethylene,
l-oxotetramethylene, 2-oxotetramethylene, and the like. The

above alkylene group is formed by combining R!' and R?, taken
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di f 1 uoronet hoxy, trifluoromethoxy, 2-fluoroethoxy,
1, 2-di fl uor oet hoxy, chl oronethoxy, 2-chl oroet hoxy,

wa 2004¢b3THl or oet hoxy, bronmomet hoxy, i odonet hoxypCcaaeobsrel3so7
l'i ke. WD 2004/ 037794 PCT/ JP2003/ 013507 38 "Lower
al kylthio" refers to a straigﬁ%- or branched- chain
al kyl thio group of A to C6, for exanple, nethylthio,
ethylthio, propylthio, isopropylthio, butylthio,
sec-butylthio, isobutylthio, tert-butylthio,

t i o, isopentylthio, 5 hexyl thio, isohexylthio,

i ne" f
aht oh 5V konbnerfEs BheXrlrl BRputEel! tand Bhef Tafgn:
or braﬁg@ggoﬁﬁ?iﬂ a£5¥grﬁr058 gL Chrlog préered monocylic

exanpl e am ne yl am ne, propyla

me?c@&b@whaﬁm&egr@@js WHIBH 8ont8En8Ul WAHLRE: than 2, preferably
i sobutyl amine, 10 tert-butyl am ne, di nethyl am ne,

1t to rehiefteramahems di @diyicaliyner diffeirbikt1§iéEected from the
di i sopropyl ethyl amine, and the |ike. "Lower alkanoyl"

greter §Otlélahiagkfaﬁoyiygyma¢omo nhatnoggnt &icom afrot esdifdir atom;
| ower _al k that is, an al kanoyl group of C2 to C7, ]

OfE GO hgé:@trﬂaromﬂ_lcomup b&mr)ﬂ ghpgﬁﬂﬁ%ﬁaﬂq monocylic

he |i ke,
nbfsEebomatis afddh i conBye Rt BhecRbenr bohg el oxoup,
o&rowﬁthcoﬂﬁé'ni&@hﬁifiéﬁoﬂﬁ§aﬁgff€g$h l%%é%es%ﬁ%ﬁ hgnocyllc
an al koxycar bonyl group of C2 exa

hﬁﬁbh@&!@ﬁabﬁﬁybroﬁbh&%m@&?@ﬂﬁﬁ',foﬂﬂéﬂamﬁﬂ%ﬁrggﬁﬁblyl furyl,
i sopropoxycar bonyl, butoxycarbonyl,

thsebuﬂoxycaﬂ@@mﬁLYH(Htpynﬂzmymhwboﬁwiazolyl isothiazolyl,
pentyl oxycarbonyl, and the |ike. "Lower alkylene _
°§BFPiﬁéhly §§B§PFP&Yéd wi Lth2eRotriagedslio &.2,4-triazolyl,

- C6
tﬁﬁg'ﬁ%% 'or bro%{rgc :Lazo‘fl.hz?l.I n al kyl ene %{fgglgéolcgl,t © 1,2,4-

thiadiazolyl, 1,3,4-thiadiazolyl, pyridyl, pyrazinyl,

pyrimidinyl, pyridazinyl, 1,2,4- triazinyl, 1,3,5~triazinyl,

indolyl, benzofuranvyl, benzothienyl, benzimidazolyl,

benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
indazolyl, purinyl, guinolyl, isoquinolyl, phthalazyl,

naphthylidinyl, guinoxalinyvl, quinazolinyl, cinnolinyl,

pteridinyl, pyrido[3,2-blpyridyl, and the like.

“Lower alkylamino” refers to an amino group
mono-substituted with the aforesaid lower alkyl, for example,
methylamino, ethylamino, propylamino, isopropylamino,
butylamino, sec-butylamino, tert-butylamino, and the like.

"Di-lower alkylamino” refers to an amino group
di—substitutedwithidenticalorcufferentaforesaidloweralkyl,
for example, dimethylamino, diethylamino, ethylmethylamino,
dipropylamino, methylpropylamino, diisopropylamino, and the

like.
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may be substituted with 1 or nore than 2, preferably 1

0X0 group 25 at a substitutable, arbitrary position,
woano4mszmpl e, et hyl ene, trinethyl ene, tetranmeroybrwes3ni3so7

pent anet hyl ene, hexanet hyl ene 1- oxoet hyl ene,

1- oxotri met hyl ene, 2-oxotrine%%ylene,

1- oxot etranet hyl ene, 2-oxotetranethyl ene, and the

i ke. The above al kylene group is fornmed by conbi ning

Rl and R2,  taken WO 2004/037794 PCT/JP2003/013507 39

t oget HBroTag¥ 1o disigtoRR ShenaRgres Ak aRRoungriof Hhe general
folritn I'éﬁérﬁé Qs 1 £he g%%ﬁoﬁ{sg%b%bgrﬁgg jn he formula

nonocyl | et eroarormndt i

IDFE ekB@Biﬁedpirg:rcnﬁ:@*Hé‘i:ﬁiyllg%th% hgs F‘a:f‘g?n@%%@red embodiments .

identically or er ent el ected gr oup

CONSi SRRy ObrOXNELErsdPYl MHiCmA} OBANGupEti¥uted, the
atom or condensed heteroaronmatic group, where the
sabsitésaled tibabny |ded edtride £oamottes igtoypoupns sstongessSadlogen,
with the aforesaid aryl group, or with the identified
nditrei.f f p¥Ar adbkvbai dadw{deper) allktet ehydroxygi(ilower)alkyl,

rqoup.each other, for exanple, pyrrolyl, furyl,

Cg’ﬁﬁeﬁylr’,‘”em?&ﬁ&vw . Pyl yI | ol keny Iyl Yower alkoxy,
[ [ Lyl azol yl, LSO olyl, 1.2 3-triazolyl

nplf Jofelybaword “18bs, anfPiehiay: sagppyi. 13%8x atianoy1,

l%w%riﬁit%%?ﬁ% : l %gfvfg‘y?fl{%%%?#ﬁﬂmf%ly substituted with

oy, i @indi RY|grdiy i EFtdBEnted b -£dFh@Zh NYE . -Q-AT2" refers to
1,3,5-triazinyl, indolyl, benzofuranyl, benzothienyl,
upsnpsirigatelylaforipemddx sayily qr befuresxad dhgteroaryl, or the
benzothiazolgl, benzi sot hi azol yl, indazolyl, purinyl,
aaﬁirﬁélaﬂ*p, ar¥odift ﬁ’(?lofle,saﬂlqt h%F%F.?PFYlrf'éi'p?ﬁlh)hasdﬁﬁysliltuent(S)
ui,noxal in qui nazol i nyl., cinnolinyl, 2Q )

abt & %‘5’;‘?%/{1)5#1?1%?%: 2SBPSSFREY! POiFiand T)ke, The aforesaid
substituent can be, identically or differently, one or more than
2, preferably 1 or 2 selected from the group consisting of halogen,
nitro, Jlower alkyl, halo(lower)alkyl, hydroxy(lower)alkyl,
cyclo(lower)alkyl, lower alkenyl, lower alkoxy,
halo(lower)alkoxy, lower alkylthio, carboxyl, lower alkanoyl,
lower alkoxycarbonyl, lower alkylene optionally substituted with
oxo, and a group of formula: -Q-Ar2.

Halogen atom as the aforesaid substituent includes,
preferably, fluorine atom, chlorine atom, and the like.

Lower alkyl as the aforesaid substituent includes,
preferably, methyl, ethyl, propyl, isopropyl, and the 1like.

Halo(lower)alkyl as the aforesaid substituent includes,
preferably, difluoromethyl, trifluoromethyl, and the like.

Hydroxy(lower)alkyl as the aforesaid substituent includes,

preferably, hydroxymethyl, 2-hydroxyethyl,
l-hydroxy-1l-methylethyl, and the like.
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"Lower al kyl am no" refers to an am no group
nmono- substituted with the aforesaid | ower al kyl, for

wexenpBe4 met hyl am no, et hyl am no, propyl am n8CT/JP2003/013507

i sopropyl am no, butyl am no, ifc-butylanino,
tert-butylam no, and the like’ 25 "Di -1 ower

al kyl am no" refers to an amno group di-substituted
with identical or different aforesaid | ower alkyl,

ot Lyfﬁ%ﬁaﬁ%ﬁmﬁ& TES&?% %g%%%ﬂhﬂgw?ﬁ% includes,
I ] i ke, 2004/ 03
SePIBbORY SRl Sy Syt aBtade fidke-
af or eggi,drcommaungs ak Phﬁagﬁ%%E%'aiEPf%&égkit £ includes,
g e Tornmul a |1

detail ed, the various synbols used int

pate el 181, Nedtinyll Mol epeebahl1hy Akt of- gHoedif1ed and the
enbodi ments. "Aryl or heteroaryl which may be

ldddestituted, the 5 substituent being selected from

the group consisting of halogen, nitro, |ower alkyl,

hal o( FE8WEE) afk§PXY h\af okhel oneeyesaifl, substituent includes,

cvcl o wer)al kyl , | ower al kenyl, |ower alkoxy,

Pﬁé&&{%’g@r) Qﬁ?g%r‘?ﬂ PXXI'k?PEyihitB‘? ddkBoxyl , | over

al kan Y. n | ower al kyl.ene .

bt oA Py eBE) PR AL one 4T Fp Y ffnts ncludes,

pireFeeadnyed siviolronethdx9, aREM@rom8ifbsyt Otrifiuor methoxy

unsubstituted aforesaid aryl or aforesar d heteroaryP, !

apd the lakeresaid aryl or aforesaid heteroaryl which

has substituent(s) at the substitutable, arbitrary

posi t -8yes) alkyd thfior @ésaitthe safstéesarnht sobhatbeuent includes,
one or nore than 15 2,

identically or_ differently,
PﬁFgFEFggwy TGGPYétQéPeCFEéYiFBﬁPthénér@bﬁ édksi sti ng
oo oLBFE R s ted e SR snctuces,
p2kk8PYbiy! OWBE 91 KO¥¥opionyl, and the like.
Lower alkoxycarbonyl as the aforesaid substituent includes ,
preferably, methoxycarbonyl, ethoxycarbonyl, and the like.
Lower alkylene optionally substituted with oxo as the
aforesaidsubstituentincludes,preferably,1—oxotetramethylene,
and the like.
In a group of formula: -Q-Ar2 as the aforesaid substituent,
Ar2 represents aryl or heteroaryl which may be substituted, the
substituent being selected from the group consisting of halogen,
cyano, lower alkyl, halo(lower)alkyl, hydroxy(lower)alkyl,
hydroxy, lower alkoxy, halo(lower)alkoxy, lower alkylamino,
di-lower alkylamino, lower alkanoyl and arvyl;
Q represents a single bond or carbonyl.
"Aryl or heteroaryl which may be substituted, the
substituent being selected from the group consisting of halogen,

cyano, lower alkyl, halo(lower)alkyl, hydroxy(lower)alkyl,
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I
’ Sgég opr op

hal o( | ower) al koxy, |ower al kylthio, carboxyl, |ower

al kanoyl, | ower al koxycarbonyl, |ower alkyl ene
wopbi@azdoky substituted with 20 oxo, and a gr eapJefo03/013507

formula: -Q Ar2. Hal ogen ato s the aforesaid

substituent includes, preferdbly, fluorine atom

chlorine atom and the |like. Lower alkyl as the

af oresai d substituent includes, preferably, methyl,

[ he |like. 25
WD onel iy P LRBRP P i Gl osier kG ckwer  alkylamino,
Lngl S, :ahly, - difl uorpnet hyl , "
dltl F?’]p I%%gr o%?ﬁ?%ﬁigﬁd t%‘g‘ﬂ%#ke‘{l %‘?%#y(q%%eﬁrgllkyl rgfers to
uhBenatienesal draHRshiiuentyl N Udesres Ef LA Yaryl, or the
hydr oxynet hyl , 2-hydr oxyethyl, _
afoltgdaaryatyheimylreryai gandtéhati kavh M6n 28@46084¥9¢uent (s)
PCT/ JP2003/ 013507 41 Cycl o(l ower)al kyl as the
asf dtesasdbsubbttaibat anblitdesy posdftdroal(ls)),. The aforesaid

|, cyclobutyl, and the |ike. Lower alkenyl
i‘:lirg‘JSP%r%%%iQPs&@@tﬁtﬂiﬁ-‘éﬂtlYi 0& ddéfereptdyererd or not less

R GEBESERRL . PR BE PR T consoncos o
rREShUEe,  PEEASSECL, BN, gy, endphbe bt aen,

h&ﬂ%bﬂ?@iowa@bﬁﬁﬁ&@bl%?dfé rQﬂﬁ&ﬂPéﬂko@&tlg £§F¥%P%fzglkoxy,

trifluoronethoxy, 10 and the Iike. Lower
loWerad bk gbanine uliki-loweit alreliufeno, DéwéeralMahoyl and aryl.
nmethylthio, ethylthio, and the |ike. Lower al kanoyl as

t he afategend aimmst esuehihei rafarksnid psebertdatugnt includes,

pgg E¥£bl§f°§iﬁg gheaggoé?eckigﬁine atom, and the like.

Lower alkyl as the aforesaid substituent includes,
preferably, methyl, ethyl, propyl, isopropyl, and the like.

Halo(lower)alkyl as the aforesaid substituent includes,
preferably, difluoromethyl, trifluoromethyl, and the like.

Hydroxy(lower)alkyl as the aforesaid substituent includes,
preferably, hydroxymethyl, 2-hydroxyethyl,
l-hydroxy-1l-methylethyl, and the like.

Lower alkoxy as the aforesaid substituent includes,
preferably, methoxy, ethoxy, and the like.

Halo(lower)alkoxy as the aforesaid substituent includes,
preferably, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
and the like.

Lower alkylamino as the aforesaid substituent includes,
preferably, methylamino, ethylamino, and the like.

Di-lower alkylamino as the aforesaid substituent includes,
preferably, dimethylamino, diethylamino, and the like.

Lower alkanoyl as the aforesaid substituent includes,



15 Lower al koxycarbonyl as the aforesaid substituent
i ncl udes, preferably, nethoxycarbonyl,
wethawptasbonyl , and the |ike. Lower alkyl enePCT/JP2003/013507
optionally substituted with oxo as the aforesaid
substituent includes, preferafily, 1-oxotetranethylene,
and the like. 20 In a group of fornmula: -QAr2 as the
af oresai d substituent, Ar2 represents aryl or
het eroaryl which_ may be substituted, the substituent
PBEERGDANe cREGF LonPFRRIGPEL EBAsEREI A4S hal ogen,

cyano hal of l.owe

| kyl | I kyl .
yar oG Eotk: PRy pEoReRanpoRTbbRukliphy) kpgjudes. preferably,
pﬂgbgﬁhoﬁﬁﬁ)@bgoixkelomer al kyl ani no, 25 di -1 ower
al Ky

_ am no, lower alkanoyl and aryl; Q represents a
si ngl @nB0BALYE 1 EALRLNYY - oFARYD thmﬁHQEOﬁfﬁkeggbggégﬁglogen,

be substituted, the substituent being select

cvheogr olipwepnsa¥tyng afalld|loyer,) alkydno, hiydwexydlisyer)alkyl,
hal o(l ower) al kyl , hydroxy(I ower)al kyl, WO 2004/ 037794
hpdrozp20b3L0{3882r)atknysr orpd tbeelikekoxy,

hal o(| ower) al kgxy, |ower al kyl am no, di-| ower

al kyl ARV holD AGtet NGl REASY | PEREPERRAY . Pheayd .t gnd the like and
ituted aforesaid aryl. or_aforesaid heteroaryl )
nRRRE LS TieE TR it el B R B i o o1y,

af'oresai
ah@s taebgtikkuent (s) 5 at the substitutable, arbitrary

position(s). The aforesaid substituent can be,

identt@ﬂbéﬁu@ﬁtﬂgffﬁr%&b NN : | 8§5Ar2 heRcPudes, for
preferably 1 or sel ected fromthe group consisting

eghmphel, emykyand lubvaphealylyl 3 - flalax{dphvearylal kyFluorophenyl,
hgdrqxi (lower) alkyl, hydroxy, |ower alkoxy,
2ha-SifHerPRhRBY Y, 18- fRoRdfluPkgpPhAnkd, dB-Poddéfluorophenyl,

al kyl am no go r aikan I d aryl.. | ogen at om as

2 GELFEPHERTY  TH STRHeRRE S daehiorophenyl) 2-Cyanophenyl,
3-cyanophenyl, 4-cyanophenyl, 2-methylphenyl, 3-methylphenyl,
4-methylphenyl, 2-fluoro-5-methylphenyl, 3-fluoromethylphenyl,
2-trifluoromethylphenyl, 3-trifluoromethylphenyl,

4-trifluoromethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,

4-methoxyphenyl, 3-fluoro-5-methoxyphenyl,
3-fluoromethoxyphenyl, 3-difluoromethoxyphenyl,
3-(2-hydroxyethyl)phenyl, 3-hydroxymethylphenyl,
3-(1-hydroxy-1l-methylethyl)phenyl, 3-hydroxyphenyl,
4-hydroxyphenyl, 2-imidazolyl, l-ethyl-2-imidazolyl,
l,2,4—thiadiazol-5;yl, 1,3.,4-thiadiaol-2-yl, 2-pyridyl,

3-pyridyl, 4-pyridyl, 2-ethyl-4-pyridyl, 4-pyrimidinyl,
5-pyrimidinyl, 4-benzo[b]lfuranyl, 5-benzo[b]furanyl,
7-benzo[b]lfuranyl, 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl, 6-quinolyl, 8-quinolyl, benzoyl, 2-pyridylcarbonyl,
and the like, and preferably, phenyl, 2-fluorophenyl,

3-fluorophenyl, 3,5-difluorophenyl, 3-chlorophenyl,



preferably, fluorine atom chlorine atom and the
i ke. Lower alkyl as the aforesaid substituent

wonedsodems preferably, nethyl et hyl , propyl, PCT/JP2003/013507
i sopropyl, and the I|ike. h?lo(lomer)alkyl as the
af oresai d substituent |nclude§ preferably,
di fl uor onet hyl , trifluoronethyl and the like.
Fydroxy(lomer)alkyl as the aforesaid substituent

l.udes refera . hydro met hyl . 2- hydr oxyet
g P;‘eln t hyl tﬁgﬂa ORRE e |7 ké- t;l_fefl}b‘wgpmat%a%phenyl

A AR R i
R %g?’?l%h?lsubﬁ '4LH%tro'>&‘bHéﬂ?§. Prefgrabhy, . J_mldgzolyl

fl uoro hoxy, difl uoronet hoxy, i"f | uor onet hoxy,

2t-pediidya., 25beane(baEKyhagl N2 aguinel vl Orﬁiﬁil%olyl benzoyl,

substituent includes, preferably, nethylam no,

2epiyylidyilcarbanylt hendi ikhe Diklkeower al kyl ami no as the

af oresai d substituent includes, preferably,

di meffhgl &A%, of campAdn, ofintormela i ke, inokeding, but not
i ncl udes,

f b t
S8R50 e ST BT bl P feger o ene
pBr a.%@(llt:l.c%ﬁggl Q céb{sgblé‘r ra%%%rr&nh gaff:gsa#]%r tqizg@\mple base

st tuent es, prefe phény

akiﬁ'i.@tloﬁh§a§’e|h§$ iy eBklS) gQBuﬁrvghéﬂ‘ Q:Ihléd@omﬁl')ﬁfmg Iﬁé’é Ya carboxyl

hal ogen, 5 cyano, |ower al kyl, hal o(l ower

girpaipo Xyt | anvied pdldiytlion baﬂtow,anhﬁioobkmi@bi@l@bo@&yl when
the like. Aryl in Ar2 includes, preferably, phenyl,

thgd compeunfkhaanan ¢m¢m¢cnw3basluﬂhﬁﬂarQQﬁqixmﬂgﬂoup, and the
p¥r|dyl benzof uranyl, quinolyl,

The base addition salts include salts with alkali metals
(including, but not limited to, sodium, potassium); alkaline
earth metals (including, but not limited to, calcium, magnesium);
ammonium or organic amines (including, but not limited to,
trimethylamine, triethylamine, dicyclohexylamine, ethanolamine
diethanolamine, triethanolamine, procaine,
N,N'-dibenzylethylenediamine), and the like.

The acid addition salts include salts with inorganic acids
(including, but not limited to, hydrochloric acid, sulfuric acid,
nitric acid, phosphoric acid, perchloric acid), organic acids
(including, but not limited to, acetic acid, oxalic acid, maleic
acid, fumaric acid, tartaric acid, citric acid, ascorbic acid,
trifluoroacetic acid, acetic acid), sulfonic acids (including,
but not limited to, methanesulfonic acid, isethionic acid,
benzenesulfonic acid, p-toluenesulfonic acid, p-toluenesulfonic
acid monohydrate, p-toluenesulfonic acid hydrate, camphor

sulfonic acid), and the like.
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and the like. 10 Consequently, a group of formula:

-Q Ar2 includes, for exanple, phenyl, 2-fluorophenyl,
wa@-20d40070phenyl , 4-fl uorophenyl, 2, 3-difl uor opbeayiop3/o13s507

2, 4-di fl uor ophenyl , 3,5-dif|u?gophenyl

2-chl orophenyl , 3-chl or opheny chl or ophenyl ,

2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl,

2- nethylphenyl 3- nethylphenyl 15 4- nethylphenyl

2- qu pheny uor onet h heny

2 {1 UBORAIEh PR e STt PRSI L ot the same

cglehnlg.{c:fﬁlg.g%lz%ﬁéﬁaé H:E)egéé%xﬁg )%.rfrﬁ‘ig %?Qégh%né/rYStalllne structures.

T8l | H9EGeBeRt NQXY f | LOF ONEL NOXY,
difluorom&*thoxypheﬁglgjfwés é?% ﬁﬁ%ﬁoxyé?h&rfphen POEYmorphS’
pollyyorphy cehofi pheayions or forms. The p razole tosylate salt
3- (1- hydroxy-1 - et hyl et hyl ) phenyl , 3-hydr oxyphenyl
M_I”I}Qﬁ“ beeprawd iz-e'xﬁiajaimla;ﬂ ledsettvpl p&rymoxistzd )&bnsolvated
4-1hi adi azol -5-yl, 1,3, 4-thiadiaol-2-yl,
erB‘?m BoFm A?D&FP&FW B, 095k jafy Whizheeay| be frymiely by careful
L benzo[ b] f uranyl ,

cBIRLRL L Phb s tal Oy g penzol bl urany

3-quinolyl, 4-quinolyl, 5- qU|nonI 6- qui nol yI ,

8- qui nol yl, benzoyl, 2- pyridylcarbonyl and the ke,

and prefeiabohemeleayt et yl

3-fl uorophenyl, 3, 5- dlfluofggﬁggsﬁgaé %?F%ﬁ%ﬁ)ﬁg? entmfymbOls
apd0abbBEVaALREHAIRAOS3LAR356T Lowdng- rBhaLagbenyl ,

3- cyanaghenyl 3-trifluoronethyl phenyl,

3- di APABEoREt BER9Eheny lethyl( 2dejdtexyet hyl ) phenyl
3_hyg§OXéphenyl 4- hydro§yphenyl
1- et i m dazolyl, & &yMQ$ﬂnol7 benzol[ b] f uranyl,
ghgukﬁg£¥#ﬁoﬁ qU|nonIt I%n%%xl 2- pyrldylcarbonyl,
DBU: 1,8-diazabicyclo[5.4.0]undec-7-ene
EtOH: ethanol
g: grams
IPAC: isopropyl acetate
HCl: hydrochloric acid
HPLC: high pressure liquid chromatography
KOtBu: potassium tert-butoxide
NaCl: sodium chloride
NaHCO3: sodium bicarbonate
NaOEt: sodium ethoxide
NaOH: sodium hydroxide
mL: milliliter
mmol.: millimole
mol: moles/liter
MTBE: methyl t-butyl ether

THF : tetrahydrofuran
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The salts of conpounds of formula I, including, but
not limted to, conpounds of formula IA 1B, and IC
woebwro3tm4t he pharnmaceutically acceptabl e andPcoapPmni/o13507

salts, for exanple, base addiéion salt to carboxyl

group when the conpound has a“carboxyl 10 group, or

acid addition salt to am no or basic heterocyclyl when

t he conpound has an am no or basic heterocyclyl group,

and &hﬁ like. The base ﬂgﬁition alts include salts

with &PRAlT netals (i A RHURRCBAEMGC 139#H4 ed t o,

sodi gyl ssium; al kal. th neta

(inclu an%ebut not |i téﬁ?ﬁ%fgaﬁyﬁﬁ%ﬁﬁ ﬁﬁﬁﬁ;ﬁﬂﬁﬂﬁzdrate
amoni um or organi ¢ am nes (including, but not limted
to, trinmethylam ne, triethylamne, dicyclohexylam ne,

et hanmherld:@ﬁpouldagtd!almieaﬁkagentfiﬁ{rbﬁ’ﬁﬂbﬁr@é&?'bhe prepared by
t he

procai ne, N, N -di benzyl et hyl enedi am ne), and
eppiteying the foildowddot Genevalt Schamkydehseht shvivkhone
i norgani ¢ acids (including, but not limted to,
eﬂ?&PgEﬁPSrPE SBpdpregentir ievartdon wherednasi @-£luorophenyl-
201 C id erchioric_acid), organic acids
hg R e g B U® EIHHRY ST 08 EAT el At @ adaPFElonitrile
' i C [ [ ' tartaric acid,
o IR T, SAS P KonBElflust & Honil " apq sa1ts ana
paleinbepRsi €hersvkf 0are @EbﬂéréﬂnELHﬂ'Bgmmegeiaﬂfg available
limted to, nethanesulfonic acid, isethionic aci
sbenténgsuwhtenialaci duch- 48l pepesotbphefiydhydrazine
p-tol uenesul fonic acid nonohydrate, p-toluenesulfonic
hydrachjaride, lehnphnd eshokvacrybenifribadltde 4skshown in
EMD 2204#037 94 PCT/ JP2003/ 013507 45 Pol ynor phi sm can
B58MBEFi he@™s?the ability of the same chenica
substance to exist in different crystalline
structures.
Examples

The following examples are provided to illustrate the
invention and are not to be construed as limiting the scope of

the invention in any manner.



The different structures are referred to as

pol ynor phs, pol ynorphic nodifications or forns. The
wopoEnatm4t osyl ate salt 5 1-4 has been found i PCEAPEN3/013507

in at | east two pol ynorphi c. ngnsolvated fornms, FormA

and Form B, each of which can be forned by careful

control of the crystallization conditions. In the

schenmes and exanpl es bel ow, various reagent synbols

10 and abbreviations h ng meani ngs:

AcCOEt or Et OAc: ethyl %ﬁa‘%@ &ﬁ%—? tert-butanol

tert-BuOH tert-butanol

1, 8-di azabi cycl o[ 5. 4. 0] undec 7-ene 15 Et OH

g: grans RPAC: i sopropyl acetate : hyc,'r|

acid "l'%ém hi gh pr essurbg_?l_i/cmli\ld chr omat ogr aphy/

KO Bu: ap fumte BO oxi de Na®lasesodi um qil onli de

Na ) od| um bi car'bonaye NaOEt—sodi-um et hoxj-de

NaOH: s INEB@hy%lingI de 25 nmL: milliliter mmol:

mllinol I les/liter MIBE nethyl t-Kka

ether THF: tetrahydrofuran WO 2004/ 037794 J

PCT/ JP20%x8t 6fLIi507 46 K

t hanol
hloric

Acid

HoN
N>/j -Acid

N
xa/jw

X

IC, salt of |

7

EXAMPLE 1

Preparation of 1-(2-Fluorophenyl)-1H-Pyrazole-3-Amine Tosylate

1-4
HoN
____CN %
+ - NaOEt/ N>j
EtO ‘N
NHNH, - HCI 12 EtOH F

1-1
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TsOH p-tol uenesul fonic acid TsOHH20:

p-tol uenesul foni c aci d nonohydrate The conpounds of
woOheo4pBe®ent i nventi on can be prepared by 5 eRpiropiongo13s507

the follow ng General Schene, which shows one

enbodi nent of the present i nvEhtion wherein a

2-fl uorophenyl - hydrazine salt of conmpound Il is

reacted with an acrylonitrile of fornmula V. ghe

razol e conpounds of fornmula |, and salts an

g’-%@yﬁér ph TR, ;'-e-= PE _préparedOrpPs FUHFQ—HFBYF:J@ZOJ-G"L"‘

vail gble 10 starting materials, such as
~A-g-—fai‘iorﬁfﬁphenyIhydrazine hydrochl ori de 1-1, and
et hoxigcryl onid.rd - as,ssho in ,E .
Exanp?gs %5 T%géééhﬁ%g% ng%gianp Ss a%5§%$§%§%%%@fgh§draz1ne
hiydireghiaire dehe- 11 (et gpMend Bi&. Nahn Eeole( FOMH)UGEs added
as limting the scope of the invention in any nanner.
220 W04 R0NFCHEE PR/ JFARD3/(Q92507 ¢/ GENDRALSSHEFEME  The
R2 HZN CN Xa )7R + RSO~ base NN V NHNH2 Acid "
exhoryacgylongtrile L-R R53.76 g, Degussa) was then added at

ambient temperature. The reaction mixture was warmed to about

82°C and aged for 20 to 28 hours. The reaction mixture was cooled
to ambient temperature. To the batch was added water (250 mL,
5 volumes) and 6N HC1l to adjust the mixture to a pH between about
2.9 - 3.1. The resulting aqueous EtOH solution was stirred at
20°C to 25°C for 1 to 2 hours. After treatment with 5N NaOH to
adjust the solution to a pH of about 6.5 to 8.0, the reaction
mixture was concentrated to circa 600 mL (12 volumes), then IPAC
(750 mL) was added. The layers were separated and the organic
layer was washed with 10% agqueous NaCl (200 mL). Activated carbon
(Sirasagi P, 1.75g, 3.5 weigh % to 2-fluorophenylhydrazine HC1)
was added to the resulting solution at ambient temperature.
After 1 to 20 hours treatment of the activated carbon, the cake
was washed with IPAC (4 volumes to a weight % to
2-fluorophenylhydrazine HCl1l, 200mL). The combined organic
layers were concentrated to about 410 - 510 mL (10 - 12.5 volumes
to assay gram of pyrazole 1-3) to give

1-(2-fluorophenyl)-1H-pyrazole-3-amine 1-3.



Acid H2N N | Acid ,N1 Xa,/RR2 IC salt of
EXAMPLE 1 Preparation of

wa-20R/0B8790r ophenyl ) - 1H Pyrazol e- 3- Am ne Tosyl aPeT/JB2003/d13507
H2ZN CN + EtO NaCEt/ N N NHNH2 HC 12 EtOH F F
11=1 1-3 WO 2004/ 037794 PCT/ JP2003/ 013507 48 Step A
Preparation of 1-(2-Fl uorophenyl)-1H Pyrazol e-3- Anm ne
1-3 To a suspension of the 2-fluorophenyl hydrazi ne
hydrochloride 1-1 (50 g, JEMCO, Inc.) in EtCH (300 ni)
was added 5 20 weight % NaOEt in EtOH (292.97 g,

: i trile.l<2 {53.
R L RS Y C N N
1H93CHI. 9p gyl upes Vs Yo nid, 1O pboyizy (aga, g=11.1, 7.9, 1.7
Hz, 1H), 7.28-7.14 (m, 2H), 5.77 (d, J=2.6 Hz, 1H), 5.10 (brs,

5 2H).

Compound 1-3 is also characterized by differential scanning
calorimetry (DSC). The DSC curve for compound 1-3 is
characterized by an endotherm with a peak temperature of 46.98°C

10 + 2°C, when obtained under the following measurement conditions:
Appratus: DSC 2920(TA Instruments)
Sample cell: 60 microliter Hasteroy B closed cell
(KASEN Engineering Co., Ltd.)
Lamp: 10°C/min. (ambient - 300°C)

15 Atmosphere:
in cell: atomospheric pressure

out cell: atomospheric pressure.

Step B: Preparation of the Tosylate Salt 1-4

HaN HaN
) }j
- TsOH
N | TsOH/ Ny |
EtOH-IPAC
@F
20 13 14

Pyrazole tosylate (0.5 weight % to assay grams of pyrazole,
105 mg, form-II) was added to the reaction mixture as seed.

TsOH-H20 (27.07 g 142.32 mmol, 1.2 equivalents to assay % of



10

15

20

25

82C and aged for 20 to 28 hours. The reaction m xture

was cooled to anbient tenperature. To the batch was
wadadad3imater (250 nL, 10 5 volunmes) and 6N HCO PCO/JP2003/013507

adj ust the mxture to a pH be% en about 2.9 - 3.1.

The resulting aqueous EtOH sotution was stirred at

20C to 25C for 1 to 2 hours. After treatnment with 5N

NaOH to adjust the solution to a pH of about 6.5 to

RN B AT N
d i I

o 2 o DRER KL P D A e, ¥ Teac (2.5

VAR t6%§ﬁ5ﬁ%}r&?ns_ @af?'é_lgiaéo@e‘,’\’eézgrb % YOover 1 hour at room

2-f 1 uor ophenyThydr azi ne ) was added t'o the

teapdidierag usel. ut Tha ntilx At R8k 4 EiRe@ifoieabodt 19 td fPhours.
20 hours treatnment of the activated carbon, the cake

T2@ hatchaehedanldd HRACE 4 agHdifes Rohauneiaid tHdmOfiltered.
2-f1 uorophenyl hydrazi ne HC1, 200nL). The conbi ned
Thegsake Waayershemd vel tdp FEO-IRAEd (L6 9abBGtmK) 0 -TED (84 mL),

10 -. 12.5 volunes to assay gramof pyrazole 1-3
2B tFon e 1 A g0 T IR S tbrer bl aRpae sy Late salt
\V\ 03%7 P2003/ 013507 49 Sel ected Signal s
% ﬁl?/%%%bgg %?%Qd& : S7.84 (d, J=2.6 Hz, 1H),
7.72 (dd, J=8.2, 1.8 Hz, 1H), 7.34 (ddd, J=11.1, 7.9,
1.7 Hz, 1H), 7.28-7.14 (m 2H), 5.77 (d, J=2.6 Hz,
SeMpctBdlfighass: HINNR (CowpmuR] DMSOLGRtSY 9.68 (brs, 3H),
characterized by differential scanning calorinetry
8(-B4cfddthed 13S0 .c # v&. Hor tBhpodnd21{(8di,s J=8.0, 8.0 Hz, 1H),

an_endothermw th a peak tenperature

characterized b
705?42-&2@(5‘@ ABl fhéd - d8Cai n&dl’ ubder -thelliE ol 1180ing7-12. (d,
agugene copdi,tions: . ratus; . DSC_ 2 TA, . -
a5 rgr%én?g? BaiY! Q8S: 7-4PR BLYS1xPSC,23980L TAsy,
Instead of seeding form-II crystals, form-I crystal seeding
and the above treatment gave the form-I crystal of pyrazole

tosylate.

Crystal Form-I

The prepared 1-(2-fluorophenyl)-1H-pyrazole-3-amine
tosylate salt 1-4 (Form-II crystal, 1 g) was stirred in EtOH-MTBE
(1:4.5 mixture, 20.1 mL) at room temperature for 23 hours. The
crystal was filtered and washed with MTBE to give 1-(2-
fluorophenyl)-1H-pyrazole-3-amine tosylate salt 1-4 (Form-I

crystal, 95%).

Crystal Form-IT

To a solution of crude 1-(2-fluorophenyl)-lH-pyrazole-

3-amine 1-3 (3.42 g, 18.29 mmoL) in EtOH (13.7 mL) was added



10

15

20

25

Sanple cell: 60 mcroliter Hasteroy B cl osed cell

(KASEN Engi neering Co., Ltd.) Lanmp : 10C/ mn .
woOandioamm4 - 300C ) 15 Atnosphere: in cell: PCT/JP2003/013507

at onospheric pressure out ce# at onospheric

pressure. Step B: Preparation of the Tosylate Salt

1-4 2N H2N N | TsOH N TsOH N EtOHIPAC F F 20

11 3 11=4 Pyrazole tosyl ate (0.5 weight o to assay

seaitegesronie aetdoth 1 Eod @3’3%22%%%%}3 gélhf mL). and
oY) geopBFattes o s E3NRE 19 n T Bl deksbatre. The
s%% ?B?EQZBQet{@s DAL Oszg@ I Eﬁ}g@?éﬁ‘.d é: § ‘Iréa‘?&i’tlt?tﬁpto assay

A, over 3 hours, oI [ owed I PA umes

gRFRY o' P?Ea@f)l@)’rﬁé@ &£446&. tndit )adeElatl tlfﬂﬁty tdmpe?@Pure for
tenpdderature. The mi xture was stirred for about 14 to

01F bourTo Bhishes hatich wes abid®dddi ticnadgeTBor( 193 ml.) over
hours and then filtered. The cake was washed w th
3eohoumsC angt stigyrad )Lor phe heursi gt rapw tthm@eanait@c;re The

e 3 B SRS T o ) o

AR SRR s i i s e

(%05#-(114%,:9@“%) 58%£)37, (dd, J=7.6, 7.6 Hz,

The following powder X-ray diffraction analysis data in
Tables 1, 2 and 3 were measured by RINT1100 (manufactured by Rigaku
International Corporation) and analysis methods were as follows:
X-ray radiation source: Cu,
tube voltage: 40 KV,
tube current: 30 mA,
monochronomater: automatic monochromater
monoreceiving slit: 0.60 mm
goniometer: wide angle goniometer,
scan step: 0.02 degrees,
scan speed: 2.00 degrees/minute,
divergence slit (DS): 1 degree,
scattering slit: 1 degree,
receiving slit (RS): 0.15 millimeter,

measured temperature: ambient temperature.

Table 1. Powder X-ray diffraction:

1-(2-Fluorophenyl)-1H-Pyrazole-3-Amine Tosylate 1-4, Crystal

Form-I
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J=7.9,Hz, 2H), 6.44.(d, J=2.3 Hz, 1H), 2.28(s, 3H) 15
I nstead of seeding formll crystals, forml crystal

weeewdioay94and t he above treatment gave the for RET/IP2003/013507

crystal of pyrazole tosylate., Crystal Form 1l 20 The
prepared 1-(2-f|uorophenyl)-]ﬁ%pyrazole-3-an1ne
tosylate salt 1-4 (Formll crystal, 1 g) was stirred
in EEOHMBE (1:4.5 mxture, 20.1 nL) at room
enperature_for 23 hours. The crystal was filtered

2844 1Behad(dpPReRARE t olRtGRSHLY HCPS)
fl henyl ) - 1H pyrazol ez3;am ne tosylate salt 1-4
(ﬁ%gi} 25 crystal, 95@@§;%}ystal Formll To a
soj Wg@n of crude 1-(2-flyggophenyl)-1H pyrazol e-
3-amne 1-3 (3.42 g, 18.29 mmoL) in EtOH (13.7 nL) was
adgleghbOND 2004/ 037794 PCT/ ¢P2003/ 013507 51
p-tol uenesul fonic acid (4.41 g, 23.2 mmolL) in EtOH (11
m9,6&hd then dropwi se MIBE (8.6 nL) over 0.5 h at
roomtenperature. The seed (pyrazole tosylate, forml
ckYsiW, 0.25 weight %told&say grans of pyrazole)

ed then aged at this . tenperature for 5 0.5 h.
%gtﬁﬁg slurry was addedyé@%iti onal MIBE (103 niL) over

rs and stirred for hours at room
tenperature. The crystal was filtered and washed with
MBRsds OH (9:1, 27.4 nl)é@e give
1- (2-fl uorophenyl)-1H pyrazol e-3-am ne tosyl ate salt
n4.9ZForm 1| crystal, 58940 10 The foll owi ng powder
X-ray diffraction analysis data in Tables 1, 2 and 3
weF e4Gfbasured by RINT1100262mnuf actured by Ri gaku

15.900 2225
16.020 2582
17.140 198
19.180 805
19.460 1358
20.020 6311
21.360 476
21.680 1705
22.840 1142
23.000 1575
23.140 928
23.640 834
24.540 343
25.340 263
25.620 2769
25.700 3756
25.980 773

26.460 545
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I nternational Corporation) and anal ysis nethods were
as follows: X-ray radiation source: Cu, 15 tube
woabiager9440 KV, tube current: 30 mA, nonochr BADAR1083/013507
aut omati ¢ nonochromater nonoreceiving slit: 0.60 nmm
goni oneter: w de angle gonion@ier, 20 scan step: 0.02
degrees, scan speed: 2.00 degrees/m nute, divergence
slit (DS): 1 degree, scattering slit: 1 degree,
receiving slit (RS): 0.15 mllinmeter, 25 nmeasured
t29pfQt ure: anbient tenpBthture. Table 1. Powder
= iffraction:
;%{ggéfuorophenyl)-1H—Pyr3§%le-3-Anine Tosyl ate 1-4,
Q%y§1§§1 Form 1 WO 2004/ 034494 PCT/ JP2003/ 013507 52
20(2 theta)(degrees) Intensity(cps) 5.020 573 7.700
188.260 400 617 5 9. 600 6429413.300 116 14.240 2230
14.500 973 14.660 2589 10 14.920 140

28.740 123
29.460 450
30.020 256
30.580 124
31.240 2024
31.520 309
31.900 253
32.300 233
33.620 305
34.820 254
35.260 ‘ 343
35.860 163
36.300 159
37.260 123
37.680 219
38.220 204
38.700 231
39.060 173

Although Form I of 1-(2-fluorophenyl)-1lH-pyrazole-3-amine
tosylate 1-4 is characterized by the complete group of angle 2
theta values listed in Table 1, all the values are not required
for such indentification. Form I of 1-(2-fluorophenyl)-1H-
pyrazole-3-amine tosylate 1-4 can be identified by the angle theta

value in the range of 14.2 to 14.3°. Form I of 1-(2-



10

15

20

25

15.400 262 15.900 2225 16.020 2582 17.140 198 15

19.180 805 19.460 1358 20.020 6311 21.360 476
waro@d0877405 20 22. 840 1142 23.000 1575 23. 120TAPB03/013507

23.640 834 24.540 343 25 25.340 263 25.620 2769

25.700 3756 25.980 773 26.4 545 WO 2004/ 037794

PCT/ JP2003/ 013507 53 26.680 611 26.980 558 27.420

279 28.200 1494 5 28.740 123 29.460 450 30.020 256

fluorophenyl)-1H-pyrazole-3-amine tosylate 1-4 can be

identified by any one of the following angle theta values, or any

one of the following groups of angle theta wvalues:

a) 14.24°;

b) 14.2 - 14.3° and 21.6 - 21.7°%

c) 14.2 - 14.3°, 20.0 - 20.1°, and 21.6 - 21.7°

d) 14.2 - 14.3°, 20.0 - 20.1°, 21.6 - 21.7°, and 31.2 - 31.3°:

e) 14.24°, 14.6 - 14.7°, 15.9°, 16.0 - 16.1°, 19.4 - 19.5°, 20.0-
20.1°, 21.6 - 21.7°, 22.8 - 22.9°, 23°, 25.6 - 25.7°, 25.7°,
28.2° and 31.2-31.3°. Additionally, each of the angle 2 theta
values from Table 1 can be expressed to two decimal places as
follows: 14.24°, 14.66°, 15.90°, 16.02°, 19.46°, 20.02°,

21.68°, 22.84°, 23.00°, 25.62°, 25.70°, 28.20° and 31.24°.

Table 2. Powder X-ray diffraction:

1-(2-Fluorophenyl)-1H-Pyrazole-3-Amine Tosylate 1-4, Crystal

Form-IT

20(2 theta)(degrees) Intensity(cps)
2.220 384
8.680 4040
9.500 395
11.980 3610
14.560 276
15.340 1130
15.680 238
16.080 129
16.720 206

17.460 190
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30.580 124 31.240 2024 10 31.520 309 31.900 253
32. 300 233 33.620 305 34.820 254 15 35. 260 343

wG30@8037763 36. 300 159 37.260 123 37.680 219CRAP2003/013507

38.220 204 38.700 231 39.060 173 Although Form | of
1- (2-fl uorophenyl)-1H pyrazole-3-amne 25 tosylate
1-4 is characterized by the conplete group of angle 2
theta values listed in Table 1, all the values are not
rfﬂu}éfd for such indentjfication. Form]l of
I-(2-11 uor ophenyl ) - 1H py??ﬁol e-3-amne tosylate 1-4
) identified bythe%]gletheta value in the
range of 14.2 to 14.3. Form | of 1-(2 WD 2004/037794
R@/gi2003/ 013507 54
fl uorophenyl)-1H pyrazol e- 3-am ne tosylate 1-4 can be
ikestdd i ed by any one of 2hwe follow ng angle theta
val ues, or any one of the follow ng groups of angle
t4btl00al ues: a) 14.24; 565 14.2 - 14.3 and 21.6 -

21.7; ‘
20.520 3939
20.660 n 2817
22.500 1494
23.640 398
24.040 196
24.420 239
24.920 889
25.740 214
26.080 504
26.360 808
27.100 288
28.240 1106
29.320 234
29.880 581
30.280 310
30.920 267
32.940 376
34.280 159
34.700 358
35.420 146
37.140 161
37.440 199
38.360 248

38.940 398
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c) 14.2 - 14.3, 20.0 - 20.1, and 21.6 - 21.7; d) 14.2

- 14.3, 20.0 - 20.1, 21.6 - 21.7, and 31.2 - 31.3; e)
wo20R437704. 6- 14. 7, 15.9, 16 0 16. 1, 19.4-19.5, pe0/JP2003/013507

20.1, 21.6 - 21.7, 22.8 - ? 23, 25.6 - 25.7, 25.7,

10 28.2 and 31.2 - 31.3 . Add §|onally, each of the

angle 2 theta values from Table 1 can be expressed to

two decinmal places as follows: 14.24, 14.66, 15.90,

0 19. 46, 20. 020, 2% 98, 22.84, 23.00 , 25.62 ,
;g?7%$628.20 and 31. 24. 89Tabl e 2. Powder X-ray
diffraction: 1-(2-Fluorophenyl)-1H Pyrazol e-3-Am ne
Tosyl ate 1-4, Crystal Forn}llazgéé %heba)édeggees)

nt enaj 2.220 4 _
51t88§mgggggﬁi4pgg% 2%% gg 15340 %1%% pE! 8%8 ig pyrazole
316md8e 109yldfte 7204 206 chlaf At b N2 Qo %Z‘l 8 fogroup of

PCT/JPZOOS/ 013507 55 17.780 272 18.200 726
a theta values listed in Table 2, all the Values are not
3gds 2

required for such indentification. Form II of 1-(2-
fluorophenyl)-1H-pyrazole-3-amine tosylate 1-4 can be
identified by the angle theta value in the range of 8.6 to 8.7°.
Form II of 1-(2-fluorophenyl)-1H-pyrazole-3-amine tosylate 1-4
can be identified by any one of the following angle theta values,
or any one of the following groups of angle theta values:

a) 8.68°%;

b) 8.6 - 8.7° and 11.9 - 12.0°;

c) 8.6 - 8.7°, 11.9 - 12.0°, and 20.5 - 20.6°;
d) 8.6 - 8.7°, 11.9 - 12.0°, 20.5 - 20.6°, and 20.6 - 20.7°; and
e) 8.6 ~ 8.7°, 11.9 - 12.0°, 15.3 - 15.4°, 18.8 - 18.9°, 20.5 -

20.6°, 20.6 - 20.7°, and 22.5°. Additionally, each of the
angle 2 theta values from Table 1 can be expressed to two decimal
blaces as follows: 8.68°, 11.98° ., 15.34°, 18.82°, 20.52°,
20.66°, 22.50°, and 28.24° .

Compound 1-4 is also characterized by differential scanning
calorimetry (DSC). The DSC curve for compound 1-3 is
characterized by an endotherm with a peak temperature of 140.29°C
+ 2°C, when obtained under the same measurement conditions as for

compound 1-3, Example 1, Step A.

EXAMPLE 2
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19. 160 211 5 20.100 565 20.520 3939 20.660 2817
22.500 1494 23.640 398 10 24.040 196 24.420 239

wa408237889 25. 740 214 26.080 504 15 26. 360 808/JP2003/013507

27.100 288 28.240 1106 29.3 234 29.880 581 20

30. 280 310 30.920 267 32.940 376 34.280 159 34.700
358 25 35.420 146 37.140 161 37.440 199 38.360 248
38.940 398 WD 2004/ 037794 PCT/JP2003/ 013507 56

Preparation of 1-(2-Fluorophenyl)-1H-Pyrazole-3-Amine

Hydrochloride 2-1

Step A: Preparation of 1-(2-Fluorophenyl)-1H-Pyrazole-3-

Amine 1-3
HoN
____CN 4
¥ """ NaOEY N>j
EtO N
1-2
NHNH, - HCI — EtOH F
F
11
1-3

To a suspension of the 2-fluorophenylhydrazine
hydrochloride 1-1 (12.5 g, 76.9 mmol, JEMCO) in EtOH (75 mL, 6
volumes) was added 20 weight % NaOEt in EtOH (72.9 g) while keeping
the temperature less than 30°C. The ethoxyacrylonitrile 1-2
(13.4 g, Degussa) was then added at 25°C. The reaction mixture
was warmed to about 82°C over 30 minutes and then aged for 20 to
28 hours. The reaction mixture was cooled to ambient temperature.
Water (62.5 mL, 5 volumes) and 6N HCl, to adjust the mixture to
a pH between 2.9 to 3.1, were slowly added to the reaction mixture
while keeping the temperature below 30°C. The resulting aqueous
ethanol solution was stirred at a temperature of about 20°C to
25°C for 1 to 2 hours, then treated with 5N NaOH, to adjust the
pPH to between 6.5 to 8.0. The resulting solution was
concentrated to 150 mL (12 volumes) in vacuo at 40°C, and then

extracted with toluene (125 mL) two times.

The organic layer was washed with 10% aqueous NaCl (62.5
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39.680 209 Although Form Il of 1-(2-f
| uor ophenyl ) - 1H pyrazol e- 3-amne tosylate 1-4 is

woherast®ui zed by the conplete group of 5 angPeT/dpr2003/013507

theta values listed in Table % all the values are not

required for such indentification. Formll of 1-(2-

fl uorophenyl)-1H pyrazol e- 3- an1ne tosylate 1-4 can be

identified by the angle theta value in the range of
Form Il

m%' ?Et‘??ﬁ@g%%henﬁﬁtliﬁtﬁﬂr gagbens( ﬁh%f@ls?%y? at® S weipht %
R Dl VNGO 440 AT oot
I h

s%'i%t%oh) a8t aaﬂ(ﬁiéﬁ% t%p%r?@u:ig)alﬁi 65&12%%1 %%‘01'%)0%%515 to 20

hélrs..6 Thé.dakd I dbtivakdl é’a&*b%rr) %ﬁwa@ﬂ@cﬁ@l@h‘ toluene (4
20.7; and e) 86 - 8.7, 11.9 - : .4

vodudes 18.aksay?@rims &D.Wr2hie - 42097mL )and 'lﬂﬂa ﬁashlngs were
Additionally, each of the angle 2 theta values from
CP&@P@e@ can béidihr essedthe two dEdlgmBtepl aces tas give
1 32 %ws g }1 98, 15.34, 18.82, 20.52, 20 20. 66,

o3 256 1ugrgpPhgny) égwﬁgﬁﬁ601643l§mép§o~cﬁaracter|zed

by differential scanning calorinmetry (DSC). The DSC

curve for conpound 1-3 is characterized by an

sendetbar siyhhisa PEalkpienRYPMELe Blisd48:79G 25, "842% J=2.6
when obt ai hed under the same measurenment °éonditions

HEor LHo¢onpound(dd 3, JExazpl B. 8.4 apn)h. 7E¥AMRIdE 62 \ﬂ\Dll.l, 7.9,
2004/ 037794 PCT/ JP2003/ 013507 57 Preparation of

13 7(%z FILHQr.oph2®yT ) L4 HoPy RH2 0l %-B7 Adi,n&=2.6 Hz, 1H), 5.10 (brs,

2H).

Step B: Preparation of the Hydrochloride Salt 2-1

H2N H2N
/2
N | N - Hl
N HCl/ _ .
EtOH-AcOEt N
F F
1-3 2:1

A portion of the above organic layer containing
1-(2-fluorophenyl)-1H-pyrazole-3-amine 1-3 (115 mL, 51.0 mg/mL,
5.87 assay g (33.13 mmol)) was solvent-switched from toluene to
EtOH (29.4 mL, 5 volumes to pyrazole assay). To the solution was
added EtOAc (5.9 mL, 1 volume to assay grams of pyrazole), followed
by 4N HC1l in EtOAc (9.11 mL, 36.4 mmol, 1.1 equivalents) at room
temperature. Then the 1-(2-fluorophenyl)-1H-pyrazole-3-amine

HC1l salt (0.5 weight % to assay grams of pyrazole, 29.4mg) was



10

15

20

25

Hydrochl oride 2-1 Step A: Preparation of

1- (2- Fl uorophenyl)-1H Pyrazole-3- 5 Amine 1-3 HZN CN
wo 28i4@3NaOEt / NN NHNH2 HC 12 EtOH F F ~ | PCT/JR2023/B13507

To a suspension of the 2-fluosrophenylhydrazine

hydrochloride 1-1 (12.5 g, 7 99 mol , JEMCO in EtCOH

(75 m., 6 volunes) was added 20 wei ght % NaCEt in

EtOH (72.9 g) while keeping 10 the tenperature |ess

t han 30C. The ethoxyacrylonitrile 1-2 (13.4 g,
apdgtsas) SGBL - t hen added at 25C. The reaction m xture

was warmed to about 82C over 30 minutes and then aged

for 20 to 28 hours. The reaction m xture was cool ed

to anphent sLETRALA Hifry wiét edggx%omieékéf%ggﬁgégr1hour,

and 6N HCl, to adjust the mXxture to 15 a

a’d9thén 3Edoade(Es SO 15 aietd0 toh@yiraaehicOR sBh¥Y U8s added
whi |l e keeping the tenperature bel ow 30C. The resulting

daqpethse aét habdlentolteniperatas-es tavare dnate ath&UP2r Abure. The
of about 20C to 25C for 1 to 2 hours, then treated

resuhtipgNsGsPerdion was agrd giHambisatwdemperatugesfor 15 to
The resulting solution was 20 concentrated to 150 ni

2013095t umd S PATGRATRS £ 146ECdantasher Wihh EXOHsACRELN(1:10;
olLu ( iyres. -The .organi ¢ | ayer was

232 8hBES o TEOATo Lt R ol N (43R Sl Sambature under

vEGEGAP2003/93§507 585 hours to give the

1-(2-fluorophenyl)-1H-pyrazole-3-amine hydrochloride salt 2-1.

Selected Signals 1H NMR (500 MHz, DMSO-dg): 0 9.18 (brs, 3H),
8.20,(dd, J=2.4, 2.4 Hz, 1H), 7.73_ (ddd, J=8.0, 8.0, 1.6 Hz, 1H),
7.50-7.42 (m, 2H), 7.36 (ddd, J=8.0, 8.0, 1.5Hz, 1H), 6.40 (4,

J=2.5Hz, 1H)

Powder X-ray

diffraction:1-(2-Fluorophenyl)-1H-Pyrazole-3-Amine HC1 Salt 2-1

20(2 theta) (degrees) Intensity(cps)
10.580 242
10.920 ' 1187
11.740 489
14.880 377
17.660 874
19.020 192
19.400 1254
19.940 2149
22.080 1911

22.560 390
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m., 5 volunes). Activated carbon (Shirasagi P, 3.5
wei ght %to 2-fluorophenylhydrazine HCl, 473.5 ny)
woaso4adtdmd to the resulting solution at anbi eRCT/IP2003/013507

tenperature and stirred for ut 15 to 20 hours. The
cake (activated carbon) was washed wth toluene (4 5
volunmes to assay grans of pyrazole, 40.9 nL). The
washi ngs were conbined with the filtrate to give
1- (3»f kygr ophenyl ) - 14 pyr,?(éﬁ/se 3-am ne 1-3. Sel ected
Si gnal s: 1H NWR (300 Mz Od6): S 7.84 (d, J=2.6
10 bis, 110 . 772(dd J=8:29 1.8 Hz, 1H), 7.34 (ddd,
J=11.1, 7.9, 1. 7 Hz, I—S 7.28-7.14 (m 2H), 5.77
(d, 23886 Hz, 1H), 5.10 {dys, 2H). Step B:
Preparation of the Hydrochloride Salt 2-1 H2N H2N N
| HeHRLINOHCI N Et OH AcCEt406 F F 15 1-3 22=1 A
portlon of the above organic |ayer containing

(24§ P8Br ophenyl ) - 1H py2B9dl e- 3-anine 1-3 (115 ni,

8 n‘%én_ 5.87 assay g (33.13 mml)) was
soI & wi tched fromtol eto EtOH (29.4 nL, 5
vol ype E 0 pyrazole assay# To the solution was 20
added EtOAc (5.9 n, 1 vo Jtﬁns to assay granms of
pyrazoked, followed by ANGICL in EtOAc (9.11 nl, 36.4
mol, 1.1 equivalents) at room tenperature. Then t he
1- (28f2eaor ophenyl ) - 1H pyrzgel e-3-amine HCL salt (0.5
wei ght % to assay granms of pyrazole, 29.4ng) was WO

2004? 034994 PCT/ JP2003/ 018507 59 added as seed.

29.860 476
31.340 534
32.360 588
32.900 169
33.320 204
33.700 400
34.860 795
35.460 136
35.820 225
36.760 150
37.400 357
37.740 177
38.340 150
39.380 379

Above powder X-ray diffraction analysis data were measured by the
same conditions as Example 1 (Step B).

Although 1-(2-fluorophenyl)-1H-pyrazole-3-amine
hydrochloride salt 2-1 is characterized by the complete group of

angle 2 theta values listed in Table 3, all the values are not
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The resulting slurry was aged at roomtenperature for
1 hour, and then EtQAc (88 niL, 15 volunes to pyrazole

wazseEyp7mas added 5 dropwi se at anbi ent tenpePa@ruaPmo03/013507

over nore than 2 hours. The réﬁulting suspensi on was
aged at anbient tenperature f 15 to 20 hours. The
batch was filtered, washed with Et OH AcOEt (1:10;
23 5 rrL) Et OAc (11.7 nL), and dried at room

d f 15 hours t ive the 10
reGigre ugﬁgpﬁﬁﬂﬁhn PP o, oo 10 aled RospphgnyL) - 16-

Pl ES U s e o
gt i 0% o0 dipe 15 TR0 e 1-0o

fladrbphen¥h) -Rawpgt-a¥ollay 3-amine hydrochlorlde salt 2-1 can be
di ffraction: 1- (2-Fl uorophenyl) - 1H Pyrazol e- 3- Ami ne HCIL

iSentiZied RY(@Ehyt beeadf dbgr fets)lovinermidld ¢chekra2@alues, or any
10.580 242 10.920 1187 11.740 489 14.880 377
ong gf0thesfod loyipgoaronps19f4epnglesthetg. yapues49
22.080 1911 22.560 390 WD 2004/ 037794
J¥H003/ 013507 60 22.820 705

b) 10.9 - 11.0°, 19.9 - 20.0°, and 24.6 - 24.7°; and

c) 10.9 - 11.0°, 19.4°, 19.9 - 20.0°, 22.0 - 22.1°, 23.6 - 23.7°,
24.6 - 24.7° and 27.6°. Additionally, each of the angle 2 theta
values from Table 1 can be expressed to two decimal places as
follows: 10.92°, 19.40°, 19.94°, 22.08°, 23.68°, 24.68° and
27.60°.

Compound 2-1 is also characterized by differential scanning
calorimetry (DSC). The DSC curve for compound 1-3 is
characterized by an endotherm with a peak temperature of 145.65°C
+ 2°C, when obtained under the same measurement conditions as for

compound 1-3, Example 1, Step A.

EXAMPLE 3

Preparation of 1l-(2-Phenyl)-1H-Pyrazole-3-Amine 3-2

HN
___CN /
+ mo~ NaOEY N>j
EtO “
NHNH,-HCl 12 EtOH
3-1
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23.140 640 23.680 1771 24.160 405 5 24.680 2102

26.500 134 27.060 518 27.600 1539 28.260 286 10
wa20wad7844 29.860 476 31.340 534 32.360 588CTAER22098013507

169 15 33.320 204 33.700 400,, 34. 860 795 35.460 136

35.820 225 20 36.760 150 37.1300 357 37.740 177

38.340 150 39.380 379 25 Above powder X-ray

diffraction analysis data were neasured by the sane

L08R B b8, BheFlon b rapseoaasae 5
bt g7Her, SRR 410 el BAGRRTPLSL 18010 ey, an o
(r.e3n@ll.) while keeping the temperature less than 30°C. The
ethoxyacrylonitrile 1-2 (1.33mL, Acros) was then added at 25°C.
The reaction mixture was warmed to about 82°C over 30 minutes and
then aged for 20 hours. The reaction mixture was cooled to ambient
temperature. Water (10 mL) was slowly added to the reaction
mixture while keeping the temperature below 30°C. The resulting
agueous ethanol solution was extraced with MTBE (20 mL) then the
organic layer was washed with 10% NaCl aqueous solution (5 mL).
Activated carbon (Shirasagi P, 5 mg) was added to the resulting
solution at ambient temperature and stirred for about 1 hour.
Concentration of the filtrate and purification of the resulting
residue with flash chromatography (heptane/EtOAc = 2:1) gave
l—(2—Phenyl)—1H—Pyrazole;3—Amine 3-2.

1HNMR (500 MHz, DMSO-dg): 8 8.12 (4, J=2.5Hz, 1H), 7.63 (d, J=8.3
Hz, 2H), 7.38 (dd, J=7.9, 7.9 Hz, 2H), 7.11 (44, J=7.3, 7.3 Hz,

1H), 5.73 (d, J=2.5 Hz, 1lH), 5.06 (brs, 2H)

Alternatively, l-phenyl-1H-pyrazole-3-amine 3-2 may also
bepreparedaccordingtothesynthethicprocedureshowninﬁmample

4.

EXAMPLE 4

Preparation of 1-Phenyl-1H-Pyrazole-3-Amine 3-2
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WO 2004/ 037794 PCT/ JP2003/ 013507 61 required for such

i ndentification. The 1-(2-fluorophenyl)-1H
wWOopoEnat4 3- ani ne hydrochl oride salt 2-1 can beCT/JP2003/013507

identified by the angle thetg%value in the range of

19.9 - 20.00. The 1-(2- _

fl uorophenyl ) - 1H pyrazol e- 3-am ne hydrochl oride salt

2-1 can be 5 identified by any one of the follow ng

angl e theta val ues, or any one of the follow ng

groups of angle theta values: a) 19.94; b) 10.1:N

11.0, 19.9 - 20.0, and 24.6 - 2655'1and c) 10.9 -

/
11.0, 1974x,19.9 - 20.0, - 23. \10
24.6 - nd 27% l\tla@itlonally, ac% of the a
2 theta & uggyfom Tabl e 84an be Xt “expressed to two

deci mal places as 2foll ows: 10. 92, 19! 19. 94,

22.08, 23.68, 24.68 and 27.60. Cbnpound 2-11is
characterlzeéiby differential scanning 15 cal or ry
(DSC). The DSC curve for conpound 1-3 is

characterized by an endothermw th a peak tenper@&re
of 145.65C + 2C, when obt ai ned under t he sane

d 1-3, Ex e
Tsagt'l eman onéxdl&wtl Egigz%rfei%qor %'tBl og(PlOO g, To]?gg Kasei) in
Y 4 VSR el s By . e
Kasel). After cooling to ambient temperature,

methoxyacrylonitrile 3-4 (33.57 mL, Tokyo Kasei) was added
dropwise and the mixture was refluxed for 15 hours. The reaction
mixture was cooled to ambient temperature and the solvent was
removed by evaporation. To the residue was added water (200 mL)
and EtOAc (500 mL). The layers were separated and the organic
layer was washed with brine (200 mL), dried over MgS0O4 and
concentrated. To the residue was added 5N HC1l (200 mL) and EtOAc
(500 mL) and the precipitated solids were removed by f£iltration.
The filtered layers were separated, and the organic layer was
extracted with 5N HC1 (100 mL). The aqueous layers were combined
and treated with 5N NaOH to adjust the solution to a PH of about
9, then the aqueous solution was extracted with EtOAc (400 mL +
200 mL). The organic layers were combined and washed with brine
(100 mL), dried over MgSO4 and concentrated. The resulting
residue was purified by flash chromatography on silica gel (Wako

gel C-300, Wako, EtOAc/hexane 1:9 to 1:1) to give compound 3-2.

lg NMR (300 MHz, DMSO-dg): & 8.11 (4, J=2.6 Hz, 1H), 7.62 (dd,

J=8.7, 1.1 Hz, 2H), 7.37 (dd, J=8.7, 7.4 Hz, 2H), 7.10 (at, J=7.4,
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3-2 WD 2004/ 037794 PCT/JP2003/ 013507 62 To a
suspensi on of the phenyl hydrazi ne hydrochl oride 3-1
wWO020@/097794Cl ) in EtOH (5 nL) was added 21 wei gRCTA®2003/013507
NaCEt in EtOH (7.23 nL) whilg keeping the tenperature
| ess than 30C. The ethoxyacr@ﬁonitrile 1-2 (1.33ni,
Acros) was then added at 25C. 5 The reaction m xture
was war med to about 82C over 30 minutes and then aged
for_20 rs e reaction mxtyre was cooled to
LadoHant gﬁ?ewﬁeggt (Re. Tuar r HElofh‘E) %le?BWsy 3Hded
to the reaction mxture while keeping the tenperature
bel ow 30C. The resulting aqueous ethanol solution was
extraced with MIBE (20 nL) then the 10 organic |ayer
was washed with 10% NaCl aqueous solution (5 nl).
AxaAMPaire G carbon (Shirasagi P, 5 ng) was added to the
resulting solution at anbient tenperature and stirred
fPorepayaition ledurd.- (2CPyedudiyldt-iléin Pyfratziod ef-Bl-Amidne srd
purification of the resulting residue with flash
chromat ogr aphy (heptane/ Et OAc = 2:1) gave 15
1- (2- Phenyl ) - 1H- Pyr azol e- 3- Ami ne 3-2. 1HNMR (6N VHz,
DVEO-d6) : 8 8.12 (d, J=2.5 Hz,oH), 7.63 (d, J=§.\
iz, 2H) ~R@8 (dd, P79 79148 2ipoter 11 (dd, /z}
3=7.3. .3tz 1+ MeQ (4 J=2. 518 {tl), 5.6\8,\,
(brs, 2 nativel y,3:-4
1- phenyl -1 H- pyrazd e- 3-am ne 3-2 nmay 'Blop be prepared

according to the synthethic procedure shown in a e
4. 25 EXAVPLE14 Preparation of X

1- Phenyl - 1H Pyrazol e- 3- Ami ne 3-2 WD 2004/ 037794

PCT/ JP2003/ 013507 53

To a hot solution of tert-BuOK (2.7 g, Tokyo Kasei) in
tert-BuOH (60 mL) was added 2-hydrazinopyridine 5-1 (2.18 g,
Aldrich). After cooling to ambient temperature, a solution of
methoxyacrylonitrile 3-4 (1.68 mL, Tokyo Kasei) in tert-BuOH (10
mL) was added and the reaction mixture was refluxed for 3 hours.
The reaction mixture was cooled to ambient temperature and the
solvent was removed by evaporation. To the residue was added
water and EtOAc. The layers were separated and the organic layer
was washed with brine, dried over Na»SO4 and concentrated. The
residue was purified by flash chromatography on silica gel (Wako

gel C-300, Wako, EtOAc/hexane 1:2 to 1:1) to give compound 5-3.

14 NMR (300 MHz, CDC13): § 8.35-8.29 (m, 2H), 7.75-7.68 (m, 2H),

7.09-7.01 (m, 1H), 5.88-5.83 (m, 1H), 3.89 (brs, 2H).

The following lH-pyrazole-3-amines were prepared by the same

procedure using corresponding hydrazine or its hydrochloride
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63 H2ZN _ CN + MeQ KO Bu/ N I N NHNH2 34 tBuCH
33=3 3-2 To a hot solution of tert-BuOK (100 g, Tokyo

wéas@iop7iom tent-BuOH (650 nL) was added PCT/JP2003/013507

phenyl hydrazine 3-3 (39.36 nL,_ Tokyo Kasei). After
cooling to ambient tenperatur@? 5 nmet hoxyacrylonitrile
3-4 (33.57 nL, Tokyo Kasei) was added dropw se and
the m xture was ref luxed for 15 hours. The reaction
n1xture was cool ed to anbi ent tegggrature and the

IPPdenRY TrkNoy Eassy 5@5§epaw R. Pyget fhepdspdge Kanto

d ter Et OAc (500 niL
Rhurelie, AlEisra ?ggm&ﬁ&lt RemBRQneE LanPapLRT Gynthesis) .
mashed with brine (200 nL), dried over MgSO4 and
concentrated. To the residue was added 5N HO (200 ni)

1angd, EL@&@n165@9h@h»1qndntb9ra&%q5pbtah§ﬁesolIds ver e

renoved by filtration. The filtered |ayers were
lgiemar 4300, M d DMS© -diggand c sl. aye(rs Wag) ,exig@gkedmy f h.70-7.55
5N HC1 (100 nmL) . The aqueous |ayers were conbined 15
(ind 2H)eade8Owni(Sh 3N)NadH2R0 (hijsuslH)he sol ution to a
pH of about 9, then the aqueous sol ution was
extracted mdth Et CAc (400 niL + 200 niL). The organic
brine . (100 ni),

d h
drleg%oggﬁe hgegHa§¥E§%§ Stg HRE resul ting

S ri flas
w“%&ﬁ%’%’éﬁéa bleSg 88 o G A A 1y 60 (m.
1H9 ,gi7V80c@NBOUNE, 338.) , SHgbVB . (73% Mitg) , D¥G98d®):, 8H)

8.11 (d, J=2.6 Hz, 1FD 7.62 (d
1-(2-Methylphenyl)-1H-Pyrazole-3-Amine
1 NMR (200 MHz, CDC1l3): & 7.35 (d, J=2.4 Hz, 1H), 7.22-7.19 (m,

4H), 5.81 (4, J=2.4 Hz, 1H), 3.9 (brs, 2H), 2.29 (s, 3H)

1-(3-Fluorophenyl)-1H-Pyrazole-3-Amine
14 NMR (200 MHz, CDC13): 8 7.68 (4, J=2.6 Hz, 1H), 7.39-7.28 (m,

3H), 6.91-6.79 (m, 1H), 5.86 (4, J=2.6 Hz, 1H), 3.82 (brs, 2H)

1-(4-Cyanophenyl)-1H-Pyrazole-3-Amine
1y NMR (300 MHz, DMSO-dg): & 8.28 (d, J=2.7 Hz, 1H), 7.85-7.75
(m, 4H), 5.84 (4, J=2.7 Hz, 1H), 5.31 (brs, 2H)

1-(4-Chlorophenyl)-1H-Pyrazole-3-Amine
1H NMR (300 MHz, CDC13): & 7.64 (d, J=2.7 Hz, 1H), 7.55-7.42 (m,

2H), 7.40-7.29 (m, 2H), 5.85 (d, J=2.7 Hz, 1H), 3.82 (brs, 2H)

1-(3-Chlorophenyl)-1H-Pyrazole-3-Amine
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J=8. 7, 1. 1 Hz, 2H) , 7.37 (dd, J=8.7, 7.4 Hz, 2H) ,

7.10 (dt, J=7.4, WD 2004/037794 PCT/JP2003/013507 64
wa2004k37794H) , 5.72 (d, J=2.6 Hz, 1H), 5.01 (brecTaArPho03/013507

EXAMPLE 5 5 Preparation of

1-(2-Pyridyl)-1H Pyrazol e-3- Afine 5-3 H2N N + MeQ' CN

K& Bu/ NN NHNH2 3-4 tBUOHN 5_11 6 5-3 To a hot

solution of tert-BuOK (2.7 g, Tokyo Kasei) in

ert-B 0 nm) was added 2- hydrazi nopyridine 5-1
w5l g%&ﬁﬁh L3Art 8r7 <obl nga-énﬁzen%H). 7.65-7.50 (m,
nper at ur e S i Qn af t yagr 9n|tr|Ie
BT e ) sy Tk B ?%iiﬂ"i‘f(ijg il o 1m0 500
dedagdyihe 1ggacti pur gyas refl uxed for
(ﬁ%u?E? %The'reggfign%%igrﬁ%é was cool ed to anbi ent
tenperature and the solvent was renpved by
evaporation. To the residue was added water and
1E(@Ad -Difid ubzrpphenydn) e 18e pgrakzedeaBd Aimi@eor gani ¢ | ayer
15 was washed with brine, dried over Na2SO4 and
THONMRN( 208 &z . TRBC1lpdsi & e 8had -1 i(fi, eAH Dy 71@135#161(87 (m, 2H),
chronat ogr aphy_on silica gel (Wako el C-300, Wako,
552& hega"ﬁeglﬂélt&flivlﬁ-gé é§>V‘é'c8 ound 5-3. 1H NMR
(300 MHz, CDC13) : b 8.35-8.29 (m 2H) , 7.75-7.68 (m
2H , 20 7.09-7.01 (m 1H), 5.88-5.83 (m 1H), 3.89

1@?8%5—55%1u0r0pheny1)—1H-Pyrazole—3-Amine
11 NMR (300 MHz, CDC1l3): 8 7.64 (d, J=2.6 Hz, 1H), 7.17-7.06 (m,
2H), 6.63-6.55 (m, 1H), 5.88 (d, J=2.6 Hz, 1H), 3.86 (brs, 2H)

1-(4-Fluorophenyl)-1H-Pyrazole-3-Amine
1H NMR (200 MHz, CDC13): 8 7.64-7.43 (m, 3H), 7.16-7.00 (m, 2H),

5.83 (d, J=2.5 Hz, 1H), 3.84 (brs, 2H).

Employing the procedure substantially as described in
Examples 1, 2, 3, 4 or 5, but substituting the appropriate amines
for the 2-fluorophenylhydrazine and phenyl hydrazine starting
materials used in these Examples, other substituted pyrazole

compounds of formula I may be prepared.

While the invention has been described and illustrated with
reference to certain particular embodiments thereof, those
skilled in the art will appreciate that various changes,
modifications and substitutions can be made therein without
departing from the spirit and scope of the invention. It is

intended, therefore, that the invention be defined by the scope



The f ol |l owi ng 1H pyrazol e-3-am nes were prepared by

the sane procedure using correspondi ng hydrazi ne or
wosodvptmechl ori de WO 2004/ 037794 PCT/ JP2003/ 02B8BAF2006613507

(supplied by Tokyo Kasei Kogyg, Wako Pure Chemi cal s,

Kanto Chemicals, A drich Chem cal Conpany or

Lancaster Synthesis).

1- (3, 4-Di chl or ophenyl ) - 1H-Pyrazo|e 3-Anine 5 1H NMR

o& %8 %Ig%lmqu‘éﬁg‘ f%féﬁw (%né 1ttlbat 5“12’?7@31%31(8 Fq)el_bin’i:erpreted
a%n%%%%% B e © 18 7 %0-7. 60 (m 10

7.50- 6. 80 (m 3H), 5.85-5.70(m 1H), 3.98 (s, 3H)
1 (2 Met hyl phenyl ) - 1H Pyrazol e- 3- Amine 1H NWVR (200
INdnstECDE13ppp18cdb3diks, J=2.4 Hz, 1H) , 7.22-7.19 (m
4H), 5.81 (d, J=2.4 Hz, 1H), 3.9 (brs, 2H), 2.29 (s,

5 3H) Thel-pBesenbr opiesgytorl Hrieades et3- Aai neroddsNMRor the

(200 MHz, CDClsg;: S 7.68 (d, J=2.6 Hz, 1H) ,
pyepgratign RE tie) pysagele. 96 farmulp I5. 86 (d, J=2.6
Hz, 1H), 3.82 (brs, 2H 20
1- (4- Cyanophenyl ) - 1H Pyrazol e- 3- Ami ne 1H NVR (300 MHz,
DVSO-d6): b 8.28 (d, J=2.WalNg, 1H), 7.85-7.75 (m
4H), 5.84 (d, J=2.7 Hz, 1H), »5.31 (brs, 2H)
1- (4- Chi orophenyl) - 1H Pyr aznl/e- -Am ne 25 1H NWR (300
MHz, CDCl1l3): 6 7.64 (d, J=2. , 1H), 7.55-7.42 (m

2H), 7.40-7.29 (m 2H), 585 =2.7 Hz, 1H), 3.82
(brs, 2H) 1-(3-Chiorophen a = razol e-3- Am ne WO
2004/ 037794 PCT/ JP2003/ 013

I
The compounds of formula I are intermediates useful for the

10 preparation of the spirolactone compounds of formula II.

o. M
}—N
X 7\]1/\>
\N R1
Uy xg/\ /\>
Vo S
(CHz):&O \\\Rz
II

The compounds of formula II are also useful as agents for

the treatment of various diseases related to NPY, including, but

15 not limited to, cardiovascular disorders, such as hypertension,
nephropathy, heart disease, vasospasm, arteriosclerosis and the

like, central nervous system disorders, such as bulimia,



1H NMR (300 MHz, CDCI13) : 8 7.67 (d, J=2.6 Hz, 1H) |,

7.65-7.50 (m 1H) , 7.46-7.39 (m 1H) , 7.33-7.24 (m
wa®o4/0377947-7. 11 (m 1H) , 5.84 (d, J=2.6 Hz, PCHIP2003/013507

3.82 (brs, 2H) 5

1-(2, 4- D'fluorophenyl) 1H—Pyr@§ole 3-Am ne 1H NWR (200

MHz, CDC13) : 8 7.84-7.69 (m 2H) , 7.00-6.87 (m 2H)

, 5.87 (d, J=2.6 Hz, 1%0 3.85 (brs, 2H)

Di f 1 uaroph razol e-3- Amine 10 1H NMR
d?E%gs%h? CDé{%‘D %é!y 7. @43 rey-) ePilepsy), dgemenyi®p pain,
(d, J=2.6 Hz, 1H),
4050t irn. %ﬂ;"g@#{iﬂ%a%?éﬂp B U4y B5Fabef £ llaages such
& R 7200 1 Mige t e SDG S :
27 16-7. oo (m 20, 15 “5'°%% Z’é’%ﬁ“a{zﬂ%y( nhyg%ch%l%itemlemla'
hybesligiflemEapin@yting 1tike , aaasdy ﬁﬁd&kégﬁt
described in Exanples 1, 2, 3, 4 or dﬁﬂdﬁidéh§§fun0tlon
gasbreinteshijnehedapproeri atespiraesryf @1sb£@er, inflammation
2- quorophenthydraZ|ne and phenyl hydrazine starting
o5094arerPar sapdetihenlikese Exanpl es, other substituted
pyrazol e conpounds of formula | nmay be prepared.

Wiil e the invention has been described and illustrated
with reference to certain particular enbodi nents
thereof, those 25 skilled in the art will appreciate

that various changes, nodifications and substitutions
can be made therein without departing fromthe spirit
and scope of the invention. It is intended,
therefore, that the invention be defined by the scope
WO 2004/ 037794 PCT/ JP2003/ 013507 67 of the O ains
which follow and that such Clains be interpreted as
broadly as is reasonable. Industrial Applicability



5 The present invention relates to a process for the

preparation of the pyrazole of fornula l. HZN N N
woae04/03R4 \ R 2 | The conpounds of formul a | ParaP2003/013507

i nternedi ates useful for the 10 preparation of the

spi rol act one conpounds of forfflla 11. 01 N x N, N R1

TU--YXaA cH)n 0 ~-~R2 |1 The conpounds of

formula Il are also useful as agents for the

treatment of various diseases related to NPY,

i ncluding, but 15 not |im%&ENSD, cardiovascul ar

di sorders, such as hypertension, nephropathy, heart

di sease, vasospasm arteriosclerosis and the Iike,

1GCM Ir@bo Aed Y A ' uld_od ,
3004/95555% P %2@0%/%%%%@@@5%&??&?°§*ﬁ'§98¥? , or a
sagt;uhgdrambla@s ol?ﬁﬁ?ﬁhieheﬂébﬁu alcoholisnl drug
wi t hdrawal and the ke, netabolic diseases such as

obesity, diabetes, hornone abnormality,
hyperchol esterol em a, H,N

> R
«
R2

wherein

Rl and R? are both independently selected from the group
consisting of
(1) hydrogen,
(2) halogen,
(3) nitro,
(4) lower alkyl,
(5) halo(lower)alkyl,
(6) hydroxy(lower)alkyl,
(7) cyclo(lower)alkyl,
(8) lower alkenyl,
(9) lower alkoxy,
(10) halo(lower)alkoxy,
(11) lower alkylthio,
(12) carboxyl,
(13) lower alkanoyl,

(14) lower alkoxycarbonyl,
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hyperlipidem a and the |ike, sexual and reproductive
dysfunction, 5 gastrointestinal disorder, respiratory

wdizemroded4 i nfl ammati on or gl auconm, and the PCEKEP20¥§D13507

2004/ 037794 PCT/ JP2003/013507_ 69 CLAIMS 1. A process

for preparing a conmpound of tHe formula I', or a

salt, hydrate or polynorph thereof, HZN NI ' ~N R1L

~~\ 5 R2 1. wherein Rl and R2 are both independently

sel ected fromthe grou consi sting of (1) hydrogen,

10 (2) hal(dgen loweé) aﬁﬁﬂéne(mtmwlﬁmahstwted with oxo,
hal o(l ower) al kyl ,. (6) hydroxy(lower)al kyl, 15 (7)

cycl o(l ower) al , (8) I ower alkenyl, (9) Iower

al koxy, (1Q),hal.g(hoger)al koxy, Q(JJ) WL o § £ N0 group

consisting of a single bond and a carbonyl, and

wherein ArZ2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a
substituent selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£f) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,

(k) lower alkanoyl, and

(1) aryl;

comprising the steps of:
(a) forming a hydrazine solution;

(b) adding a compound of formula V



20 (12) carboxyl, (13) |ower al kanoyl, (14) I|ower

al koxycar bonyl , WD 2004/ 037794 PCT/ JP2003/ 013507 70
wO2e)/Bomer al kyl ene optionally substituted w POTORIMO3/013507

and (16) -Q Ar2, wherein Qis_selected fromthe group

consi sting of a single bond ahd a carbonyl, and 5

wherein Art is selected fromthe group consisting of

(1) aryl, and (2) heteroaryl, wherein Art is

unsubstituted or substituted with a 10 substituent

sel ected fromthe group consist¢Mg of (a) hal ogen,

(b) cyano, (c) |ower ghkyt, (d) hal al kyl, 15
(e) hydroxy(lower)al kyl, (f) hydrb%ﬂ}gf(%%ﬁl ower

al koxy, (h) hal o(l ower)al koxy, (i) |ower alkylam no,
20 (j) di-lower alkylamno, y (k) lower alkanoyl, and

(1) aryl; conprising the steps of: ‘

R3 is selected from the group consisting of
(1) lower alkyl,
5 (2) aryl, and
(3) -CHzaryl,
to the hydrazine solution of step (a) to form a
mixture; and
(c) heating the mixture of step (b) to a temperature between
10 about 50°C to about 100°C;

to afford the compound I', or a salt, hydrate or polymorph thereof.

2. The process of Claim 1 wherein the hydrazine solution of step

(a) is formed by dissolving a compound of formula III’

R1
()L
7
Va NHNH,
R2
15 nr
in a solvent.
3. The process of Claim 2, wherein the solvent is selected from
the group consisting of
20 (a) Ci;.4 alcohol;

(b) toluene:;

(c) tetrahydrofuran; and
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25 (a) formng a hydrazine solution; (b) adding a
conpound of formula V WO 2004/ 037794 PCT/ JP2003/ 013507
W@2004/03C84 R30 , wherein V R3 is selected froRrCTAR2003/013507

group consisting of (1) Iome52alkyI3 5 (2) aryl, and
(3) -CHaryl, to the hydrazine solution of step (a) to
forma mxture; and (c) heating the m xture of step
(b) to a tenperature between 10 about 50C to about

or a salt, hydrate or

f.f nd
égP§%D:8h Pﬂg:gépe%hfgggﬁéaﬂFGEess of Claim1 wherein

h diazknenaekylri on of step (a) is formed by
o%l?S@FVl%gba%go%%ognd of formula Il1" RL NHNH2 R2 15

11" in a solvent. 3. The process of Caim2, wherein

the solvent is selected from the group consisting of

420 Tk Wlodess coficClairiby wisdtene, th€)solvent is ethanol.

t et rahydr of uran; and

5. The process of Claim 1 wherein the hydrazine solution of step

(a) is formed by treating a salt of a compound of formula III’

R1

X
@;;J\NHNHgAdd

R2
salt of liI'

with a base in a solvent.

6. The process of Claim 5 wherein the solvent is selected from
the group consisting of

(a) Ci.4 alcohol:

(b) toluene:;

(c) tetrahydrofuran; and

(d) dimethylformamide;

or a mixture thereof.
7. The process of Claim 6 wherein the solvent is ethanol.

8. The process of Claim 5 wherein the salt of the compound of
formula III’ is selected from the group consisting of acetic acid
salt, oxalic acid salt, hydrochloride salt, hydrobromide salt,
dihydrobromide salt, mesylate salt, tosylate salt, besylate salt

and sulfate salt.
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WD 2004/ 037794 PCT/ JP2003/ 013507 72 (d)

di methyl formam de; or a mxture thereof. 4. The
wonroe@szoef Claim 3 wherein the solvent is et haaobP2005013507

5. The process of Caim1l mhnéeln t he hydrazine

solution of step (a) is for Ry by treating a salt of

a conpound of formula Ill" R1L CX ~NHNI-12-Add R2

salt of Ill" wth a base in a solvent. 10 6. The

process of Claim5 wherein the solvent is selected

from the group consisting of (a) Cl1_4 alcohol; (b)

At L g T W S —

ornmani de; ~ or a

fRiraGess 19fr ' Cial i 6 B Br hyent is ethanol. 20
8. The proceéé of aimb5 m&gge%% %he salt of the

conpound of formula Ill" is selected fromthe group

consi sting of acetic acid salt, oxalic acid salt,

18y dr Beé Ipgrd abes s alft C1éaiaol robherbda slaétbaseiubygép@é@@a qerom the
salt, mesylate salt, tosylate salt, besylate salt

9ZRYPsGPPEEEtiAL: Of

(a) sodium ethoxide;

(b) sodium methoxide:

(c) lower alkylamine;

(a) 1,8-diazabicyclo[5.4.0]Jundec-7-ene;
(e) potassium #-butoxide; and

(f) sodium hydroxide.

11. The process of Claim 10 wherein the base is sodium ethoxide.

12. The process of Claim 1 wherein R! and R2 are both

independently selected from the group consisting of

(1) hydrogen,

(2) halogen,

(3) 1lower alkyl,

(4) halo(lower)alkyl,

(5) lower alkenyl,

(6) lower alkanoyl,

(7) lower alkylene, optionally substituted with oxo,
and

(8) -Q-Ar2, wherein Q is selected from the group
consisting of a single bond and a carbonyl, and

wherein Ar2 is selected from the group consisting of

(1) aryl, and
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WO 2004/ 037794 PCT/ JP2003/ 013507 73 9. The process of
Claim8 wherein the salt of the conpound of fornula

wORb04/03%379a& hydrochloride salt. 5 10. The proceBeTgP2003/013507

Claimb5 wherein the base is s§4ected fromthe group

consi sting of (a) sodium etho (b) sodi um

nmet hoxi de; (c) lower al kylam ne; 10 (d)

1,8-diazabicyc|o[5 4. 0]undec-7-ene; (e) potassium

t - but oxi de; g é sodi um hydroxi de. 11. The process

of Cla|n1iQ)mh PEPHOPREhase i s sodi um et hoxi de. 15
Locegs 5 0f and R2 are both

|ndeggﬁagﬁply §ele%?edu?$%Pﬁ%hﬁPEﬁQMu??xnﬁHQﬁq%ﬁf?ﬁd with
(1) EMQEQg%ﬁent(%kl @E%ﬁe@romzQEQBEFBQﬁEEfﬁ%§¥k1n§4%f

hal o( I ower) al kyl , I ower al

al kanoyl, (7) liayer nahkykane, optionally substituted
with oxo, 25 and (8) -QAr2, wherein Qis selected
fromthe group(pgonsiyshong of a single bond and a
carbonyl, and wherein Ar2 is selected fromthe group
consi sting of (€1) aeyer aafyl.

(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(f) hydroxy,

(g) lower alkoxy,

(h) halo(lower)alkoxy,
(i) Jlower alkylamino,
(3) di-lower alkylamino,
(k) lower alkanoyl, and

(1) aryl.

a

13. The process of Claim 12 wherein Rl is hydrogen and R2 is

selected from the group consisting of
(1) hydrogen,
(2) 2-fluoro,
(3) 3-fluoro,
(4) 4-fluoro,
(5) 5-fluoro,
(6) 2-chloro,
(7) 3-chloro,
(8) 4-chloro,
(9) 2-difluoromethoxy,
(10) 3-difluoromethoxy,

(11) 2-methyl,



5

10

15

20

25

WD 2004/ 037794 PCT/JP2003/ 013507 74 (2) heteroaryl,
wherein Art is unsubstituted or substituted with a
weubeiBtvent sel ected fromthe group consi sti ngCofiP{oa3/ 013507
hal ogen, 5 (b) cyano, (c) |ower alkyl, (d)
hal o(l ower)al kyl, (e) hydroxy(Il ower)al kyl, (f)
hydroxy, 10 (g) |ower al koxy, (h) hal o(l ower)al koxy,
(i) lower alkylamno, (j) di-lower alkylamno, (k)
| ower al kangyl, and, 15 (1) aryl. 13. The process of
daimi12 3&@5e?ﬁpﬁflp¥lhydrogen and R2 is sele?tﬁd
fromthe p,consisting of .(1) hydrogen, 20 (2
2-f|uoro,gﬁgg)zégFﬁﬂgrg?’ ?2? 4-fluoro, (5) 5-fluoro,

6) 2-chl )y 35 ehloro, (8) 4-chloro, (9)
g-éif|ﬁorg%ggh§x39150§yi'

14. The process of Claim 13 wherein Rl is hydrogen and R2 is
selected from the group consisting of

(1) hydrogen,

(2) 2-fluoro,

(3) 3-fluoro, and

(4) 4-fluoro.

15. The process of Claim 14 wherein both Rl and R2 are hydrogen.

16. The process of Claim 14 wherein Rl is hydrogen and R2 is

2-fluoro.

17. The process of Claim 14 wherein Rl is hydrogen and R2 is

4-fluoro.

18. The process of Claim 1 wherein R3 is selected from the group

consisting of lower alkyl.

19. The process of Claim 18 wherein R3 is selected from the group
consisting of: -CH3, -CHpCH3, -(CH2)2CH3, -CH(CH3)2, -(CHy)3CH3,

and -C(CH3)3.

20. The process of Claim 19 wherein R3 is -CH2CH3.
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(10) 3-difluoromethoxy, (11) 2-nmethyl, WO 2004/037794
PCT/ JP2003/ 013507 75 (12) 2-pyridyl, (13)
wa-2ongi0aoioyl , and (14) 3-quinolyl. 5 14. The pPOTEB®O®H13507
Claim13 wherein RL is hydrog;n and R2 is selected
fromthe group consisting of (ﬁ) hydrogen, (2)
2-fluoro, (3) 3-fluoro, and 10 (4) 4-fluoro. 15. The
process of Claim 14 wherein both Rl and R2 are
hydr ogen. 16. The(Process of Claim14 wherein RL is
Zﬁydr%%r%%ew 9% 11?51H23f|f@6rtéler1wommésam@cé§§ step (d) of
i gﬁ n hydrogen and R2 is 4-f luoro .
158 Tg¥n$h 8r888§§u89 Haim1l wherein R3 is sel ected

fromthe group consisting of [ower alkyl. 19. The
process of Claim 18 wherein R3 is selected fromthe

20 OUfhe GORSESE & 'F U1 a imCHB £urCH_EH3om &9@%%% e step (e) of
-CH(CH3) 2, -(CH2)3CH3, 25 and -C(CH3)3. 20

tpeaténg obm@Gbanth 19 whehean &E3idstoCERBGH3a §@lt.
2004/ 037794 PCT/ JP2003/ 013507 76 21. The process of
Claiml further conprising the step (d) of isolating

the conpound V.
T process of Claim 22 wherein the acid of step (e) is

selected from the group consisting of acetic acid, oxalic acid,
hydrobromic acid, hydrochloric acid, anhydrous pb-toluene-
sulfonic acid, p-toluenesulfonic acid hydrate, p-toluene-
sulfonic acid monohydrate, benzenesulfonic acid, and

methanesulfonic acid, or a mixture thereof.

24. The process of Claim 23 wherein the acid of step (e) is
selected from the group consisting of acetic acid, oxalic acid,
hydrochloric acid, anhydrous p-toluenesulfonic acid, p-toluene-
sulfonic acid hydrate, benzenesulfonic acid, and

p-toluenesulfonic acid monohydrate, or a mixture thereof.

25. The process of Claim 24 wherein the acid of step (e) is

p-toluenesulfonic acid monohydrate.

26. The process of Claim 24 wherein the acid of step (e) is

hydrochloric acid.

27. A compound of formula 1-4
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22. The process of CAaim1l further conprising the step
(e) of 5 treating conpound |I' with an acid to form a
weabi4/03284 The process of C aim22 wherein theratiyp00$/013507
step (e) is selected fron1tq§ group consi sting of
acetic acid, oxalic acid, hydrobromc acid,
hydr ochl ori c acid, anhydrous p-toluene 10 sulfonic
acid, p-toluenesul fonic acid hydrate, p-toluene-
sul foni ¢ aci d nonohydr ate,, benzenesul fonic acid, and
met hanesul fonic acid, o 2N nixture thereof. 24. The
process of C aim 23 wherei e acid of step (e) is
15 selected fromthe groupM cd Si0mMg of acetic acid,
oxal i ¢ acid, hydrochloric'qcid, anhydrous
p-tol uenesul fonic acid, p-tpluepe- sulfonic acid
hydrate, benzenesul fonic nd p-toluenesulfonic
aci d nonohydrate, or a m e thereof. 20 25. The
process of C aim 24 wherein e acid of step (e) is
p-t ol uenesul foni c aci d nonohydrate. 26. The process of
Claim24 wherein the acid of step (e) is hydrochloric
acid. 25 27. A conpound of forid4 1-4 WO 2004/ 037794

PCT/ JP2003/ 013507. 77 / NIl -TsOH ~NF 1-4
oF iy BYALELh, CRoP Ol BrGroR bheEeOE . | o

28. A compound which is a crystalline form of the tosylate salt

of compound 1-4

HoN
)
N?j TsOH
N
F
1-4

29. The compound of Claim 28 having an x-ray powder diffraction
pattern obtained using Cu radiation containing an angle 2 theta

value of 14.2 - 14.3°.

30. The compound of Claim 28 having an x-ray powder diffraction
pattern obtained using Cu radiation containing an angle 2 theta

value of 14.24°.

31. The compound of Claim 28 having an x-ray powder diffraction
pattern obtained using Cu radiation containing the following

angle 2 theta values: 14.2 - 14.3° and 21.6 - 21.7°.
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5 28. A conmpound which is a crystalline formof the
tosylate salt of conmpound 1-4 HZN N -TsOH NF 1-4
wa2oo4mperoeonpound of C aim 28 having an x-ray pOWdR2003/013507
diffraction 10 pattern obtalﬂsd using Cu radiation
containing an angle 2 theta alue of 14.2 - 14.3. 30.
The conpound of C aim 28 having an x-ray powder
diffraction pattern obtained using Cu radiation
containing an angle 2 theta 15 value of 14.24. 31.
The conpound of Clain128 havi ng an x-ray powder

i ffraction atte oht ai d usin Cu radlatlon
gOnt alllth ﬁé’mtpﬁ’engo? ovvla%m bg s A Phprddern gisfraction

p$§t§ ﬁ”@ﬁ%élﬁea 8& g Mﬂ’%QQ&%@%éﬁgéoﬁEaiﬂfﬁgoﬁﬁg1§§?wa1ng

e conpoun G arm avi ng an X

aflghbr 2akiedn vﬁﬁﬁé§”l4°t§ ai ﬁ@dsvswgoCu zbadpatalr@u 6 - 21.7°
containing the following angle 2 theta val ues: 14.2

14.3, 20.0 - 20.1, and 21.6 - 21.7. 5 33. The
conpound of C aim 28 having an x-ray powder
348i-f f The taampoyrst p&rGlabn & & davisigngn Cir vax ibevidex diffraction
containing an angle 2 theta value of 8,6 - 8.70.
Péﬁ.te?HeoEgﬂb%ﬁ B FF%%&\?%@%E%@%%% Eﬁb\ﬁd’@rle 2 theta
d'ffra%t on pgt grn obtai ned using Cu radiation
V@EHFaP an le 2 theta value of 8.68.

34. The compound of Claim 28 having an x-ray powder diffraction
pattern obtained using Cu radiation containing an angle 2 theta

value of 8.68°.

35. The compound of Claim 28 having an x-ray powder diffraction
pattern obtained using Cu radiation containing the following
angle 2 theta wvalues:

8.6 - 8.7° and 11.9 - 12.0°.

36. The compound of Claim 28 having an x-ray powder diffraction
pattern obtained using Cu radiation containing the following

angle 2 theta values:

8.6 - 8.7°, 11.9 - 12.0°, and 20.5 - 20.6 °.

37. A compound of formula 2-1
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35. The conpound of C aim 28 having an x-ray powder
diffraction 15 pattern obtained using Cu radiation

woanmi4amiong the following angle 2 theta val ueeCT8rPBH03/013507
8. 7 and 11.9 - 12.0. 36. The7conpound of Cl aim 28
havi ng an x-ray powder diffration 20 pattern
obt ai ned using Cu radiation containing the foll ow ng
angle 2 theta values: 8.6 - 8.7, 11.9 - 12.0, and 20.5
- 20.6 . 37. A conpo of formula 2-1 WD 2004/ 037794
PCT/ JP2003/ 013507 79 2HRN NHCI NF 2-1 or a
hydrate or pol ynorph thepgeof. 38. A conpound which is
a crystalline formof the hydrcotRlloride 5 salt of
compound 2-1 HZN N HC N'F 2-1 39. The conpound of
Cl ai m 38 having an x-ray pomdgg diffraction pattern
obt ai ned using Cu radi ati ontai ning the foll ow ng
10 angle 2 theta val ue: ) - 20.0.

2-1

or a hydrate or polymorph thereof.

38. A compound which is a crystalline form of the hydrochloride

salt of compound 2-1

HoN
7
N 1| Hel
N
F
2-1
39. The compound of Claim 38 having an x-ray powder diffraction

pattern obtained using Cu radiation containing the following
angle 2 theta wvalue:

19.9 - 20.0°.

40. The compound of Claim 38 having an x-ray powder diffraction
pattern obtained using Cu radiation containing the following
angle 2 theta wvalue:

19.94°.

41. The compound of Claim 38 having an x-ray powder diffraction



40. The conpound of C aim 38 having an x-ray powder

diffraction pattern obtained using Cu radiation
woanmi4amiong the following 15 angle 2 theta vaPQeJpr2003/013507

19.94. 41. The conpound of i m38 having an x-ray

powder diffraction WO 2004/0 94 PCT/ JP2003/ 013507

80 pattern obtained using Cu radiation containing the

following angle 2 theta values 10.9 - 11.00, 19.9 -
oS rRsInd s ieRd ril £ Fen{aflan Sontginthe she Tollowing
ME2§Q?LEH§EEFEQ%EESE%T QRZ'oanrﬁgogeE glzaLd R2 are
Egggl;??ﬁgeggf?g%yhigéggie%ndr%glEhfo%;ggp (%g nitro,

(4) lower alkyl, 15 (5) hal o(l ower)al kyl, (6)
Egdroxy(lomer)alkyl, (7) cyclo(lomer)alkyl,

5 A process for preparing a compound of the formula I, or a

salt, hydrate or polymorph thereof,

X* is CH, CR?!,

I: wherein

CR? or nitrogen;

Rl ana r? are both independently selected from the group

10

(1)
(2)
(3)
(4)
15 (5)
(6)
(7)
(8)
(9)
20 (10)
(11)
(12)

(13)

consisting of

hydrogen,

halogen,

nitro,

lower alkyl,
halo(lower)alkyl,
hydroxy(lower)alkyl,
cyclo(lower)alkyl,
lower alkenyl,
lower alkoxy,
halo(lower)alkoxy,
lower alkylthio,
carboxyl,

lower alkanoyl,



10

15

20

25

(8) lower alkenyl, (9) |lower alkoxy, 20 (10)
hal o(1 ower) al koxy, (11) lower alkylthio, (12)

woaodamsyios (13) | ower al kanoyl, WD 2004/ 037794 PCT/JP2003/013507

PCT/ JP2003/ 013507 81 (14) Igﬁfr al koxycar bonyl , (15)
| ower al kyl ene optionally substituted with oxo, and
(16) -QAr2, wherein Qis selected fromthe group 5
consi sting of a single bond and a carbonyl, and

sel ect fromthe group consisting of

wher ei
(1$rZL;IA%%4 %deﬁe?gg8§¥9Frbﬂﬂ¥ ein Ar2 is
unsubsti trlgggi PhwsHbsit pﬁgr%l ﬁ%ﬁlhod%b]fllo S st it u%rgit with oxo.

sel ect ed ron1t e group consi

(b) cyano, (c)ahgwer alkyl, (d) halo(lomer)alkyl 15

(e) hydroxy(l ower)al kyl, (f) hydroxy, (g) | ower

al koxy, (blehal aplmw®r) sevenn of i luRicrald LA 19, group

20 (J) di-lower alkylam no,
consisting of a single bond and a carbonyl, and
wherein Ar2 is selected from the group consisting of
(1) aryl, and
(2) heteroaryl,
wherein Ar2 is unsubstituted or substituted with a
substituent selected from the group consisting of
(a) halogen,
(b) cyano,
(c) lower alkyl,
(d) halo(lower)alkyl,
(e) hydroxy(lower)alkyl,
(£) hydroxy,
(g) lower alkoxy,
(h) halo(lower)alkoxy,
(i) lower alkylamino,
(j) di-lower alkylamino,

(k) lower alkanoyl, and

(1) aryl;

comprising the steps of:

(a) forming a hydrazine solution;
(b) adding a compound of formula V
CN

3
R°0 \' , wWherein



(k) lower alkanoyl, and (1) aryl; conprising the

steps of: 25 (a) form ng a hydrazine solution; (b)
wadai4rg74 conpound of formula V. CN R3O0V, wheCer0un13s07

2004/ 037794 PC.’I'/JP2003/0135072 82 R3 is selected from

t he group consisting of (1) %omer_alkyl, (2) aryl,

and (3) -CHaryl, 5 to the hydrazine solution of step

(a) to forma mxture; and (c) heating the m xture of

step (b) to,@ fenperature between about 50C to about

100C, to affortf t$RICTRbARPH the greup tconsidting mt

pol ynorph 10 &qirgggWeé3a%ﬁgflprocess of Claim42
r |

wherein the hy zine solu n‘of step (a) is forned
by treating a goypogpdof5glt of formula Il Rl Xa
NHNH2- Acid R2 salt of [Il 15 with a base in a
sol vent . (3) -CHzaryl,
5 to the hydrazine solution of step (a) to form a
mixture; and
(c) heating the mixture of step (b) to a temperature
between about 50°C to about 100°C;
to afford the compound I, or a salt, hydrate or polymorph
10 thereof.

43. The process of Claim 42 wherein the hydrazine solution of

step (a) is formed by treating a compound of salt of formula IIT
R1

A

S xa

[

Vo NHNH,Acid

RZ
salt of llI
15 with a base in a solvent.
44 . The process of Claim 43 wherein the base is potassium

tert-butoxide, and the solvent is tert-butanol.

20 45, The process of Claim 42 further comprising the step (e) of

treating the compound of formula T



44. The process of Caim43 wherein the base is

potassium tert-butoxide, and the solvent is
woend/Bumanol . 20 45. The process of Caim42 ParuhmEn3/013507

conprising the step (e) of treating the conpound of

formula | WD 2004/ 037794 PCT/$P2003/013507 83 H2N N

I ~NXa, Rl R21 wth an acid to forma salt.

with an acid to form a salt.



