(12) PATENT (11) Application No. AU 199658736 B2

(19) AUSTRALIAN PATENT OFFICE (10) Patent No. 708964
(54) Title
Method of preparing 3-haloalkyl-1h-pyrazoles
(51)6  International Patent Classification(s)
CO7D 231/12
(21) Application No: 199558738 (22)  Application Date: 1996 05 23
(87)  WIPONo:  ywogs/37476
(30) Priority Data
(31) Number (32) Date (33) Country
08/449975 1995 05 25 s
(43) Publication Date : 1996 12 11
(43)  Publication Journal Date © 1997 01 30
(44) Accepted Journal Date : 1999 08 19
(71 Applicant(s)
G.D. Searle and Co.
(72) Inventor(s)
Benxin Zhi:; Murad NewazZ: John J Talley-r Stephen Bertenshaw
(74) Agent/Attorney
E F WELLINGTON and CO,312 St Kilda Road,MELBOURNE VIC 3004
(56) Related Art

AU 11714/95




T

roar oite sooirar ser-nivt rrusserosioe INNIE ROV AL NI
AQJP DATE 30/01/97 PCT NUMBER PCT/US96/07506
AU9EEBT36
. <
(51) International Patent Classification 6 : (11) International Publication Number: WO 96/37476
Co7D 23112 Al (43) International Publication Date: 28 November 1996 (28.11.96)
(21) International Application Number: PCT/USIGHTS06 (74) Agents: BULOCK, Joseph, W. et al; G.D. Searle & Co.,

(22) International Filing Date: 23 May 1996 (23.05.96)

(30) Pricrity Data:

08/449,975 25 May 1995 (25.05.95) Us

{60) Parent Application or Grant
(63) Related by Continuation
Us 08/449,975 (CIP)

Filed on 25 May 1995 (25.05.95)

(71) Applicant (for all designated States except US): G.D. SEARLE
& CO. [US/US]; Corporate Patent Dept., P.O. Box 5110,
Chicago, IL 60680-5110 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ZHI, Benxin [CN/US];
1310 Rock Cove Court, Hoffman Estatss, IL 60195 (US).
NEWAZ, Murad [BD/US]; 324 North Morris Drive, Pala-
tine, IL 60067 (US}. TALLEY, John, J, [US/US]; 8772 Pine
Avenue, Bremtwood, MO 63144 (US). BERTENSHAW,
Stephen [USAUS]; 8758 Pine Avenue, Brentwood, MO
63144 (US).

Corporate Patent Dept., P.O. Box 5110, Chicago, IL 60680-

5110 (US).
(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
CA, CH, CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU, IS,
JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD,
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
SE, SG, SI, SK, TI, T™, TR, TT, UA, UG, US, UZ, VN,
ARIPO patent (KE, LS, MW, SD, §Z, UG), Eurasian patent
(AM, AZ, BY, KG, KZ MD, RU, TJ, T™), European patent

(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE), OAPI patent (EF, Bl, CF, CG, CI, CM.
GA, GN, ML, MR, NE, SN, TD, TG).

Published
With imternational search repor:.

(54) Title: METHOD OF PREPARING 3-HALOALKYL-1H-PYRAZOLES

(57) Abstract

An efficient synthesis of 3-haloalkyl-1H-pyrazoles, suitable for adoption in a safe, large-scale process, has been developed.




£-2882

1

METHOD OF PREPARING 3-HALOALRKYL-1H-PYRAZOLES
Background

5 Pyrazoles have besn widely described as
pharmaceutical therapeutic agents, including
antiinflammatories, and antidiabetic agents, among
others. More recently, (3-haloalkyl-lH-pyrazole-1-
ylibenzenesulfonamide have been identified as potent

10 antiinflammateries without the side effects commonly-
associated with such antiinflammatory agents. It became
apparent that there was no known methed to prepare such
compounds, especially in a commercially viable one-pot
synthesis incorporating commen starting materials and

15 reagents.

The formation of halogenated l-aryl-butane-1,3-
dicnes has been described [K. Joshi et al., Pharmazie,
34, 68-9 (1979); X. Joshi et al., J. Ind. Chem. Soc.,
20 60, 1074-6 (1983); R. Yo and S. Livingstone, Aust. J.

R Chem., 21, 1781-7 {(1968); CA 2,041,134, ZA 7,104,221 and
N DE 2,429,674].
SR In addéizion, the preparation of pyrazoles from the

$.25 condensation of diketcones and hydrazines has been
described [EP 418,845, EP 554,829, T. Nishiwaki, Bull.

0 Chem. Soc. Japan, 42, 3024-26 (1969); J. Wright et al.,
J:F: J. Med. Chem., 7, 102-5 (1963); and R. Secliman and H.
Feid-Allah, J. Pharm. Sci., 70, 602-5 (1980}]
St
st However, these preparations de not provide a
_::S scaleable commercial process. In addition, they require
n isolation of the intermediate diketone, which adds to
the cost and complexity of the synthesis.
35
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Summary of Inventicn

2 scaleable procedure for the preparation of
1,3,4,5-substituted pyrazoles has not been previously

described. Such pyrazcles have been indicated as having
pharmaceutical activity including hypoglycemic activity

and antiinflammatory activity.

This invention provides an efficient synthesis of
3-haloalkyl-1H-pyrazoles, suitable for adeption in a
safe, large-scale process, and particularly for a one-

pot synthesis.

Detailed Description of the Invention

In accordance with the invention, thers is provided a

process for preparing compounds of Formula II:

_\\
N
=z

- TT
S

=0
Hp

O::?

N

rocess comprising forming a diketone of Formula III :
o 0

RPN III

the p
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0]

A

by treating 2 ketone of the formula R® with a base and a

Q
lCl
155 o5
haloalkylester R OR®, and treating the diketone with 4-

(aminosulfonyl)phenylhydrazine, or a salt therecf, in a suitable

aqueous selvent;

5 wherein R is halecalkyl: wherein R} is selected
from cycloalkyl, cycloalkenyl, aryl and heteroaryl;
wherein R® is optionally substituted at a substitutable
position with one or more radicals gelected from halo,
alkylthio, alkylsulfonyl, cyana, nitre, haloalkyl,

10 alkyl, hydroxyl, alkenyl, hydroxyalkyl, carboxyl,
cycloalkyl, alkylaminoc, dialkylamine, alkoxycarbonyl,
aminocarbonyl, alkoxy, haloalkoxy. aminosulfonyl,
heterocyclo and amino; and wherein R® is lower alkyl.

preferably, compounds of Formula II can be
prepared wherein rl is selected from lower haloalkyl;
wherein R} ig selected from lower cycloalkyl, lower
cycloalkenyl, aryl and 5- oT 6-membered hetercaryl;
wherein R is optionally substituted at & substitutable
position with one or more radicals selected from halo,
cyano, nitro, hydroxyl, carboxyl, cycloalkyl,
aminocarbonyl, aminosulfonyl, lower alkylchio, lower
alkyl, lower alkenyl, lower alkylsulfonyl, lower
alkoxycarbonyl, lower haloalkyl, lower alkoxy, lower
hydroxyalkyl, lower haloalkoxy, lower N-alkylamino,
lower N,N-dialkylamine, 5- or 6-membered heterocyclo and

amino; and wherein RS is lower alkyl.

Gk
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More preferébly, the process can be used to prepare
compounds wherain B! is selected from fluorcmethyl,
difluoromethyl, trifluoromethyl, chleromethyl,
dichloromethyl, trichloromethyl, pentafluoroethyl,
heptaflucropropyl, difluorochloromethyl,
dichlerofluoromethyl, difluorcethyl, diflucropropyl,
dichleroethyl, and dichloropropyl; whersin R3 is
selected from phenyl, naphthyl, biphenyl, cyclchexyl,
cyclopentyl, cyclcheptyl, 1-cyclohexenyl, 2-
cyclohexenyl, 3-cyclohexenyl, 4-cyclohexenyl, 1-
cyclopentenyl, 4-cyclopentenyl, benzofuryl, 2,3-
dihydrobenzofuryl, 1,2,3,4-tetrahydronapnthyl,
benzothienyl, indenyl, indanyl, indolyl, dihydroindolyl,
chromanyl, benzopvran, thiochromanyl, benzothiopyran,
benzodioxolyl, benzodioxanyl, pyridyl, thienyl,
thiazolyl, oxazolyl, furyl and pyrazinyl; wherein R3 is
optionally substituted at a substitutable position with
one or more radicals selected from fluocro, chloro,
bromo, methylthio, methyl, ethyl. propyl, iscproovl,
tert-butyl, isobutyl, hexyl, ethenyl, propenyl,
mechylsulfonyl, cyano, carboxyl, methoxycarbonyl,
ethoxvcarbonyl, iscpropoxycarbonyl, tert-butoxycarbonyl,
propoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
pentoxycarbonyl, aminocarbonyl, fluorcmethyl,
difluoromethyl, triflucromethyl, <h methyl,
dichloromathyl, trichloromethyl, pentafluoroethyl,
heptafluoropropyl, bromodiflucromethyl,
difluorochicromethyl, dichlorofluoromethyl,
difluorcethyl, difluoropropyl, dichloroethyl,
dichloropropyl, hydroxyl, methoxy, methylenedioxy,

i




10

»

WO 96/37476 PCT/USS6/07506

ethoxy, propoxy, n-butoxy, aminosul fonyl, hydroxyprepyl,
hydroxyisopropyl, hydroxymethyl, hydroxyethyl,
trifluorcmethoxy, amino, N-methylamino, N-ethylamino, N-
ethyl-N-methylamino, N,N-dimethylamino, N,N-
diethylaminoe, piperidinyl, piperazinyl, morpholing,
cyclohexyl, eyclopropyl, cyclobutyl, and nitro; and
wherein R° is selected from methyl and ethyl.

More preferably, theprocess can be used to prepare
compounds wherein r! is selected from trifiucromethyl,
4ifluorcmethyl, pentafluoroethyl and heptafluoropropyl;
wherein R® iz phenyl optionally substituted at a
substitutable position with one or more substituents
selecred from fluoro, chloro, bremo, methyl, ethyl,

methexy, ethoxy, methylthio and hydroxyl.

In particular, therefore, the invention provides a

process of preparing compounds of Formula 1l:

rt

=
=
2

N

B3]

N

W TT

VAR

Q= =0

5
|
NH2
s selected from trifluorcmethyl, difluoro-

wherein RY i

methyl, pentafluoromethyl and heptafluoropreopyl; and

i
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wherein R? is phenyl optionally gubstituted at a
substitutable position with one or more substituents
selected from fluoro, chloro, bromo, wmethyl, ethyl,
methoxy, ethoxy, methylthioc and hydroxyl;

the process comprising the steps of mixing in methyl
tert-butyl ether, a substituted acetophenone, an alkyl
haloacetate and sodium methoxide, and treating the mixture
with a solution of 4-{aminsulfonyl)phenyl hydrazine, or a

salt thereof, in acidified ethanol.

and the inventiocn still further provides a process for

preparing compounds of Formula IT:

Rl

=z

II

o=?=o
NH;

the process comprising adjusting the pH of a solution
h k

mula

(1]
r
Q
3
0]
(o]
=
o
o]
=

comprising an agqueous alcohol and a

IIT:

P NG IIX

to a pH below 7, and treating caid solution with

4-{aminosul fonyl) phenylhydrazine or a salt thereof;
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wherein B! is haloalkyl; and wherein R® is
azlected from cycloalkyl, cycloalkenyl, aryl and
hetercaryl; wherein rR3 is optionally substituted at a
substitutable position with one or more radicals selected
from halo, alkylthio, alkylsulfonyl, cyano, nitro,
haloalkyl, alkyl, hydroxyl, alkenyl, hydroxyalkyl,
carboxyl, cycloalkyl, alkylamino, dialkylamino,
alkoxycarbonyl, aminocarbonyl, alkexy, halcalkoxy,

aminosulfonyl, heterocyclo and amino.

The term "hydrido" when used herein, denoctes a gingle
hydrogen atom (H}. This hydrido radical may be attached,
for example, Lo an oXygen atom to form a hydroxyl radical

or two hydrido radicals may be attached to a carbon atom to

form a methylene (-CH2-) radical. Where the Cerm

"alkyl" is used, either alone or within other terms such
as "haloalkyl" and valkylsulfenyl®, it embraces linear
or branched radicals having one to about twenty carbon
atoms or, preferably, one Lo about twelve carbon atoms.
More preferred alkyl radicals are "lower alkyl® radicals
having one to about ten carbon atoms. Most preferred
are lower alkyl radicals having cne to about six carhon
atcms. Exeamples of such radicals include methyl, ethyl,
n-propyl, isopropyl. n-butyl, iscbutyl, sec-butyl, tert-
butyl, pentyl, igo-amyl, hexyl and the like. The term
"alkenyl" embraces linear or branched radicals having at
least one carbon-carbon double bond of two to about
twenty carbon atoms OI, preferably, two to about twelve
carbon atoms. More preferred alkyl radicals are "lower
alkenyl® radicals having two to about six carbon atoms.
Examples -of such radicals include ethenyl, n-propemnyl,
butenyl, and the like. The term "halco" means halogens

ik
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such as fluorine, chlorine, bromine or iedine atoms. The
term *haloalkyl" embraces radicals wherein any one or
more of the alkyl carbon atoms is substituted with halo
as defined above. Specifically embraced are
monchaloalkyl, dihalcalkyl and polyhaloalkyl radicals. &
monchaloalkyl radical, for one example, may have either
an iodo, bromo, chlorc or fluoro atom within the
radical. Pihalo and polyhaloalkyl radicals may have two
or more of the same halo atoms or a combination of
different halo radicals. "Lower haloalkyl" embraces
radicals having 1-6 carbon atoms, Examples of haloalkyl
radicals include fluoramethyl, difluorcmethyl,
trifluoromethyl, chlorcmethyl, dichloromethyl,
trichloromethyl, trichloromethyl, pentafluoroethyl,
heptafluoropropyl, difluorochloromethyl,
dichlorofluoromethyl, difluorcethyl, difluoropropyl,
dichloroethyl and dichlorcpropyl. The term
"hydroxyalkyl" embraces linear or branched alkyl
radicals having one to about ten carbon atoms any one of
which may be substituted with one or more hydroxyl
radicals. More preferred hydroxyalkyl radicals are
"lower hydroxyalkyl® radicals having one to six carbon
atoms and one or more hydroxyl radicals. Examples of
such radicals include hydroxymethyl, hydroxyethyl,
hydroxypropyl, hydroxybutyl and hydroxyhexyl. The term
"alkoxy" embraces linear or branched oxy-containing
radicals each having alkyl portions of one to about ten
carbon atoms. More preferred alkoxy radicals are "lower
alkoxy" radicals having one to six carbon atoms.
Examples of such radicals include methoxy, ethoxy,
propoxy, butoxy and tert-butoxy. The "alkoxy" radicals
may be further substituted with one or more halo atoms,
such as fluoro, chloro or bromo, to provide "haloalkoxy"
radicalg. Examples of such radicals include
fluoromethoxy, chloromethoxy, trifluorcomethoxy,
trifluoroethoxy, flucroethoxy and fluocropropoxy. The
term ‘aryl®, alone or in combination, means a

carbocyclic aromatic system containing one, two or three
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rings wherein such rings may be attached together in a
pendent manner or may be fused. The term 'aryl’
embraces aromatic radicals such as phenyl, naphthyl,
tetrahydronaphthyl, indane and biphenyl. The term
"heterocyclo' embraces saturated, partially saturated
and unsaturated hetercatom-containing ring-shaped
radicals, where the hetercatoms may be selected from
nitrogen, sulfur and oxygen. Examples of saturated
heterocyclic radicals include saturated 3 to &-membered
heteromonocylic group containing 1 to 4 nitrogen
atoms{e.g. pyrrolidinyl, imidazolidinyl, piperidino,
piperazinyl, etc.]; saturated 3 to 6-membered
heteromcnocyclic group containing 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoms [e.g. morpholinyl, ete.l;
saturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms and 1 to 3 aitrogen atoms
[e.g., thiazolidinyl, etc.]. Examples of partially
saturated heterocyclic radicals include
dihydrothiophene, dihydropyran, dihydrofuran and
dihydrothiazole. The term *hetercaryl® embraces
unsaturated heterocyclic radicals. Examples of
unsaturated heterocyclic radicals, also termed
"hetercaryl" radicals include unsaturated 5 to 6
membered heteromonocyclic group containing 1 to 4
nitrogen atoms, for example, pyrrelyl, pyrrolinyl,
imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl.
pyrimidyl, pyrazinyl, pyridazinyl, triazeolyl [e.g., 4H-
1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl,
etc.) tetrazolyl [e.g. lH-tetrazolyl, 2H-tetrazolyl,
etc.], etc.; unsaturated condensed heterocyclic group
containing 1 to 5 nitrogen atoms, for example, indolyl,
isoindolyl, indolizinyl, benzimidazolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl,
tetrazolopyridazinyl [e.g., tetrazolo [1,5-
blpyridazinyl, etc.], etc.; unsaturated 3 to é-membered
heteromonocyclic group containing an oxygen atom, for
example, pyranyl, 2-furyl, 3-furyl, etc.; unsaturated 5
to 6-membered heteromonocyclic group containing a sulfur

A 1
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atom, for example, 2-thienyl, 3-thienyl, etc.;
unsaturated 5- to 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl
[e.g., 1,2,4-oxadiazeclyl, 1,3,4-oxadiazolyl, 1,2,5-
oxadiazolyl, etc.] etc.; unsaturated condensed
heterocyclic group containing 1 to 2 oxygen atoms and 1
to 3 nitrogen atoms [e.g. benzoxazolyl, benzoxadiazolyl,
etec.]; unsaturated 5 to 6-membered heteromonocyclic
group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen
atoms, for example, thiazolyl, thiadiazelyl fe.qg.,
1,2,4- thiadiazelyl, 1,3,4-thiadiazolyl, 1,2,5-
thiadiazolyl, etc.] etc.; unsaturated condensed
heterocyclic group containing 1 to 2 sulfur atoms and 1
to 3 nitrogen atoms [e.g., benzothiazolyl,
benzothiadiazolyl, etc.] and the like. The term also
embraces radicals where heterocyclic radicals are fused
with aryl radicals. Examples of such fused bicyclic
radicals include benzofuran, benzothiophene, and the
like. Said "heterocyclic group” may have 1 to 3
substituents such as lower alkyl, hydroxy, oxo, amino
and lower alkylamino. Preferred heterocyclic radicals
include five to ten membered fused or unfused radicals.
More preferred examples of heteroaryl radicals include
benzofuryl, 2,3-dihydrobenzofuryl, benzothienyl,
indolyl, dihydroindolyl, chromanyl, benzopyran,
thiochromanyl, benzothiopyran, benzodibxolyl,
benzodioxanyl, pyridyl, thienyl, thiazolyl, oxazolyl,
furyl, and pyrazinyl. The term "sulfonyl", whether used
alone or linked to other terms such as alkylsulfonyl,
denotes respectively divalent radicals -503-.
"Alkylsulfonyl" embraces alkyl radicals attached to a
sulfonyl radical, where alkyl is defined as above. More
preferred alkylsulfonyl radicals are "lower
alkylsulfonyl" radicals having one to six carbon atoms.
Examples of such lower alkylsulfonyl radicals incliude
methylsulfonyl, ethylsulfonyl and propylsulfonyl. The
term "arylsulfonyl" embraces aryl radicals as defined
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above, attached to a sulfonyl radical. Examples of such
radicals include phenylsulfonyl. The terms “"sulfamyl, "
vaminosulfonyl" and "sulfonamidyl,* whether alcne or
used with terms such as "N-alkylaminosulfonyl®, "N-
arylaminosulfonyl", "N,N-dialkylamincsulfonyl® and "N-
alkyl-N-arylaminosulfonyl", denotes a sulfonyl radical
substituted with an amine radical, forming a sulfonamide
(-802NH2) . The terms ‘'carboxy' or "carboxyl", whether
used alone or with other terms, such as "carboxyalkyl",
denotes -CO2H. The terms *alkanoyl" or “carboxyalkyl"
embrace radicals having a carboxy radical as defined
above, attached to an alkyl radical. The alkanoyl
radicals may be substituted or unsubstituted, such as
formyl, acetyl, propionyl (propanocyl), butanoyl
{butyryl}, isobutanoyl {iscbutyryl)}, valeryl
(pentanoyl), isovaleryl, pivaloyl, hexanoyl or the like.
The term "carbonyl®, whether used alone or with other
terms, such as "alkylcarbonyl", denctes -{C=0)-. The
term "alkylcarbonyl" embraces radicals having a carbonyl
radical substituted with an alkyl radical. More
preferred alkylcarbonyl radicals are "lower
alkylcarbonyl* radicals having one to six carbon atoms.
Examples of such radicals include methylcarbonyl and
ethylcarbonyl. The term "alkylcarbonylalkyl®", denotes
an alkyl radical substituted with an "alkylcarbonyl®
radical. The term *alkoxycarbonyl" means a radical
containing an alkoxy radical, as defined above, attached
via an oxygen atom to a carbonyl radical. Preferably,
*lower alkoxycarbonyl" embraces alkoxy radicals having
one to six carbon atoms. Examples of such "lower
alkoxycarbonyl" ester radicals include substituted ecr
unsubstituted methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl and hexyloxycarbonyl.
The term "aminocarbonyl® when used by itself or with
other terms such as "aminocarbonylalkyl', “N-
alkylaminocarbonyl", “N-arylaminocarbonyl®, "N,N-
dialkylaminoccarbonyl®, *N-alkyl-N-arylaminocarbonyl",
"N-alkyl-N-hydroxyaminocarbonyl" and 'N-alkyl-N-

-
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hydroxyaminocarbonylalkyl”, denotes an amide group of
the formula -C(=0)NHz. The term "aminoalkyl" embraces
alkyl radicals substituted with amino radicals. The term
"alkylaminoalkyl" embraces aminoalkyl radicals having
the nitrogen atom substituted with an alkyl radical. The
term "aralkyl" embraces aryl-substituted alkyl radicals.
Preferable aralkyl radicals are "lower aralkyl’ radicals
having aryl radicals attached to alkyl radicals having
one to six carbon atoms. Examples of such radicals
include benzyl, diphenylmethyl, triphenylmethyl,
phenylethyl and diphenylethyl. The aryl in said aralkyl
May be additionally substituted with halo, alkyl,

alkoxy, halkoalkyl and haloalkoxy. The terms benzyl and
phenylmethyl are interchangeable. The term *eycloalkyl”
embraces radicals having three to ten carbon atoms.

More preferred cycloalkyl radicals are "lower
cycloalkyl" radicals having three tc seven carbon atoms.
Examples include radicals such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

The term "cycloalkenyl® embraces unsaturated cyclic
radicals having three to ten carbon atoms, such as
cyclobutenyl, cyclopentenyl, c¢yclohexenyl and
cycloheptenyl. The term "alkylthio" embraces radicals
containing a linear or branched alkyl radical, of one to
ten carbon atoms, attached to a divalent sulfur atom.
An example of "alkylthic" is methylthio, (CH3-8-). The
term "alkylsulfinyl" embraces radicals contalning a
linear or branched alkyl radical, of one to ten carbon
atoms, attached to a divalent -5(=0)- atom. The terms
"N-alkylamino" and '"N,N-dialkylamino" denote amino
groups which have been substituted with one alkyl
radical and with two alkyl radicals, respectively. More
preferred alkylamine radicals are lower alkylamino"
radicals having one or two alkyl radicals of one to six
carbon atoms, attached to a nitrogen atom. Suitable
"alkylamino® may be mono or dialkylamino such as N-
methylamino, N-ethylamino, N,N-dimethylamino, N,N-
diethylaminc or the like. The term "arylamino" denotes

i
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amino groups which have been substituted with one or
two aryl radicals, such as N-phenylamino. The
"arylamino' radicals may be further substituted on the
aryl ring portion of the radical. The term
"aralkylamino" denotes aminc groups which have been
substituted with one or two aralkyl radicals, such as
N-benzylamino. The term "acyl®”, whether used alone, or
within a term such as "acylamino", denctes a radical
provided by the residue after removal of hydroxyl from
an organic acid. The term "ester' includes alkylated
carboxylic acids or their equivalents, such as (RCO-

imidazole) .

GENERAL SYNTHETIC PROCEDURES

% general Scheme for the preparation of

antiinflammatory pyrazoles of Formulas I-IT are shown
in the following Schemes where RI-R® are as previously

defined.
Scheme I
o ﬁ o) ] . Rz R
R*-NHNH;
R3J\/ R? + Rl C-ORS base R3)\)\Rl —_— 2/ \N
R? R ?I
1 2 R4
2 4

Synthetic Scheme I shows the two steps of the
present method. In step one, the diketone 3 is formed,
such as by treatment of ketone 1 with base and ester 2
in a suitable solvent. 1In step 2, the diketone 3 is

condensed with the hydrazine to form pyrazole 4.

Suitable bases include alkali metal alcoholates
and alkaline earth metal alcoholates. Examples of
alkali metal alcoholates include lithium methoxide,
sodium methoxide, potassium methoxide, lithium
ethoxide, sodium ethoxide, potassium ethoxide, lithium
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propoxide, sodium propoxide, potassium propoxide,
lithium isopropoxide, sodium isopropoxide, potassium
isopropoxide, lithium butoxide, sodium butoxide,
potassium butoxide, lithium isobutoxide, sodium
isobutoxide, potassium iscbutoxide, lithium tert-
butoxide, sodium tert-butoxide, pcotassium tert-
butoxide, lithium pentoxide, sodium pentoxide, and
potassium pentoxide. Examples of alkaline earth metal
alkoxides include calcium dimethoxide, magnesium
dimethoxide, calcium diethoxide, magnesium diethoxide,
calcium dipropoxide, magnesium dipropoxide, calcium
di (isopropoxide), magnesium di(isopropoxide), calcium
dibutoxide, magnesium dibutoxide, calcium

di (isobutoxide), and magnesium di(ischutoxide).

Preferably, alkali metal alecoholates are used, and
more preferably, sodium methoxide.

Suitable solvents include organic solwvents which
are inert under the reaction conditions, ethers,
aliphatic or aromatic hydrocarbons, cyclic or linear
amides and alcchols, for exarmple. Examples of such
ethers include diethyl ether, diisopropyl ether,
dibutyl ether, ethylene glycol dimethyl ether,
diethylene glycol dimethyl ether, dioxane,
tetrahydrofuran, tetrahydropyran and methyl tert-butyl
ether (MTBE). Cyclic ethers and higher molecular
welght linear e erred, and MTBE ig more
preferred. Mixtures of these solvents may also be
used. Examples of such hydrocarbons include pentane,
hexane, heptane, petroleum ethers, benzene, toluene and
xylene. An example of a cyclic or linear amide is N-
methyl-pyrrolidone. Examples of such alcohols include

ethancl and isopropanol.

S -
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Excess amounts of the reagents, specifically
the ester and aryl hydrazine can be used, although
equimolar amounts are preferred.

The reaction takes place at relatively low
reaction temperatures. For example, the diketone can
be formed at a temperature range of about 15 to about
70 °C. Preferably it iz formed at a temperature of
about 20 to about 60 °C. The pyrazole is preferably
formed at reflux temperature, More preferably, it is
formed at a temperature of about 50 to about 60 °C.

Preferably., the pH of the reaction mixture is
below 7 before the hydrazine is added. More
preferably, agueous HCL is added before the hydrazine
ig added.

Scheme IIT

0
R3JL\ + A 1) base, MTBE /

Rl
3 o R? N/N
2) Hm:-m—@—g—mxg -HCl,
5 2 ! !
0=5=0

alcohol, acid
3y A

NH;

Synthetic Scheme II shows a method of forming 4-
[3-haloalkyl-1H-pyrazol-l-yl]lbenzenesulfonamides . In
step one, the diketone 3 is formed, such as by
treatment of ketone 5 with base and ester 2 in a
suitable solvent. The diketone 3 is condensed, without
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isolation or further purification, with the hydrazine

to form pyrazole 6.

Suitable bases include alkali metal alcoholates.
Examples of alkali metal alcoholates include lithium
methoxide, sodium methoxide, potassium methoxide,
lithium ethoxide, sodium ethoxide, potassium ethoxide,
and lithium propoxide. Preferably, sodium methoxide is

used.

Suitable solvents for the diketone formation step
include organic solvents which are inert under the
reaction conditions, ethers, for example . Examples of
such ethers include diethyl ether, diiscpropyl ether,
dibutyl ether, ethylene glycol dimethyl ether,
diethylene glycol dimethyl ether, dioxane,
tetrahydrofuran, tetrahydropyran and methyl tert-butyl
ether (MTBE). Cyclic ethers and higher molecular
weight linear ethers are preferred, and MTBE is more
preferred. Mixtures of these solvents may also be
used. Suitable solvents for the pyrézole—forming step
include aqueous-miscible solvents, such as alcohols and
organic acids. Examples of such alcchols include
ethanol and isopropanol.

Excess amounts of the reagents, specifically the
ester and aryl hydrazine can be used, although

AN re nreferred
ha re eq.

preLery

The reaction takes place at relatively low
reaction temperatures. For example, the diketone can
be formed at a temperature range of about 15 to about
70 °C. Preferably it is formed at a temperature of
about 20 to about 60 °C. The pyrazole is preferably
formed at reflux temperature. More preferably, it is
formed at a temperature of about 50 to about 60 °C.

PCT/US96/07506
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Preferably, the pH of the reaction mixture is
below 7 before the hydrazine is added. More
preferably, aqueocus HC1l is added before the hydrazine
is added.

A further advantage of the present process is that
materials can be carried through the above steps
without purification of the intermediate compounds.
However, if purification is desired, the intermediates

disclosed can be isolated.

The following examples contain detailed
descriptions of the methods of preparation of pyrazoles
of Formulas I-II. These detailed descriptions fall
within the scope, and serve to exemplify, the above
described General Synthetic Procedures which form part
of the invention. These detailed descriptions are
presented for illustrative purposes only and are not
intended as a restriction on the scope of the
invention. All parts are by weight and temperatures are

in Degrees centigrade unless cotherwise indicated.

Example 1

d-[5-(4-Methylphenyl)-3-trifluoromethyl-1H-

pyrazol-l-yllbenzenesulfonamide

To a solution of ethyl trifluorcacetate (1.90 ml,
16.0 mmol) in 7 ml of MTBE was added 25% NaQMe {3.62
ml, 16.8 mmol). Next 4'-methylacetophenone (2.08 ml,
16.0 mmol) in 2 ml of MTBE was added. The mixture was
stirred at room éemperature overnight. To above
solution was added 100 ml of 90% EtOH, followed by 4N
HCL (4.0 ml, 16 mmol) and 4-sulphonamidophenylhydrazine
hydrochloride (3.58 g, 16 mmol). The mixture was
heated to reflux for 3 hours. The mixture was
concentrated. When 30 ml of water was added, a solid
formed. The solid was filtered and washed with 20 ml
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of 60% EtOH to give 4.50 g of white solid. The

filtrate was evaporated and taken up in ethyl acetate
(100 ml), washed with sat. NaHCO,, and brine, dried

over MgSO4, and concentrated. Heptans was addad at

boiling point of the mixture. After cooling down to 0
°c, 1.01 g more product was cobtained. The combined
yvield of the first two crops was 86%.

Example 2

4-[5-{(3-Fluoro-4-methoxyphenyl)-3-
difluoromethyl-1H-pyrazol-1-

yllbenzenesulfonamide

To a solution of 4'-methoxy-3'-fluoroacetophencne
(21.5 ¢, 128 mmol) in 137 ml of methyl t-butyl ether
(MTBE} was added ethyl diflucrcacetate (16.6 ml, 166
mmol) at 25 °C. Sodium methoxide (25 wt%) in methancl
{35.0 ml, 154 nmol) was added. The mixture was heated
to reflux for 3 hours (pot temperature reached to 54 °C
in 15 minutes). Prepare a slurry of 4-
sulphonamidephenylhydrazine hydrochloride (28.6 g, 128
mmol) in 200 ml of ELOH. To above soluticn was added
water {246 ml), 37% HCl (12.8 ml, 154 mmol) and 4-
sulphonamidophenylhydrazine hydrochloride (3.58 g, 18
mmol) inm 200 ml EtCH. The mixture was heated to reflux
for 3 hours (pat temperature reached 62 °C). The
solution was cooled to 5+5 °C to precipitate the
product which was filtered and washed with water. The
product was recrystallized from ethyl acetate and water
to give a white ;olid {39.95 g, mp 162-152 °C).

From the foresgoing detailed description, one
skilled in the art can easily ascertain the essential
characteristics of this invention, and without
departing from the spirit and scope thereof, can make
various changes and modifications of the invention to

adapt it to various usages and conditions.
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The claims defining the invention are as follows:

1. A process for preparing compounds of Formula II:
R!
R® N/N
II
0= ? =0
NHz
the process comprising forming a diketone of Formula IIT :
0 0
g IIT
O
by treating a ketone of the formula R® with a base and a

o)
g
Pl ] 5 . f :
haloalkylester R SOR®, and treating the diketone with 4-

(aminosulfonyl)phenylhydrazine, or a salt therecf, in a suitable

agqueous solvent;
wherein Rl is haloalkyl: wherein R3 is selected from

cycloalkyl, cycloalkenyl, aryl and heteroaryl; wherein R3 is

optionally substituted at a substitutable pesition with cne or

more radicals selected from halo, alkylthio, alkylsulfonyl,

¢yano, nitro, halealkyl, alkvl, hydroxyl, alkenyl, hydroxyalkyl,

carboxyl, cycloalkyl, alkylamino, dialkylamino, alkoxycarbonyl,

aminocarbonyl, alkoxy, haloalkoXy . aminosulfonyl, heterocyclo

and amino; and wherein R% is lower alkyl.
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2. The process of Claim 1 wherein the 4-amino-
sulfonylphenyl hydrazine is 4 - {aminosulfonyl) -phenyl-
hydrazine, hydrochloride salt.

3. The process of Claim 1 wherein the haloalkylester
ig selected from ethyltriflucrcacetate, methyltriflucro-
acetate, methyldifluoroabetate, ethyldiflucroacetate, ethyl
pentafluoropropionate, ethyl heptaflucrobutyrate, and

methyl 2-chloro-2,2-difluorcacetate.

4. The process of Claim 1 wherein the base is an

aikali metal alcoholate.

5. The process of Claim 4 wherein the base is szodium

methoxide.

6. The process of Claim 1 whevein the solvent is

selected from ethers, alcchols and a mixture thereof.

7. The process of Claim 6 wherein the golvent

comprises an aqueous alcohol.

8. The process of Claim 6 wherein the solvent

comprises an aqueous mixture of alcohol and acid.

9. The process of Claim 7 or 8 wherein the alcohol is

ethanol.

10. The process of Claim 6 wherein the solvent is a

mixture of methyl tert-butyl ether and ethanol.

11. The process of Claim 1 wherein r! is Ty -Cg-
haloalkyl; wherein 83 is selected from C3—C7—cyclo-
alkyl, C3ac7-cycloalkenyl, aryl and 5- or &-membered
heteroaryl; wherein RS is optionally substituted at a
substitutable position with one or more radicals selected
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from halo, cyano, nitro, hydroxyl, carboxyl, c¢ycloalkyl,
aminocarbonyl, Cl—CG—alkylthio, Cy-Cyg-alkyl, Cy-Cp-
alkenyl, C-C;-alkoxycarbonyl, Cy-Cg-haloalkyl, C;-
Cg-alkoxy, Cl—Cs-hydroxyalkyl, Cy-Cg-haloalkoxy, Cy-
CG—N—alkylamino, Cl—CG-N,Nvdialkylamino, 5- or 6-membered
heterocyclo and amino; and wherein R® is Cl-clo—alkyl.

12. The process ¢f ¢laim 11 wherein Rl is
selected from fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, pentafluoroethyl, heptafluoropropyl,
diflusrochioromethyvl, dichlorofluoromethyl,
diflucroethyl, diflucropropyl, dichloroethvl, and
dichloropropyl; wherein R3 is selected from phenyl,
naphthyl, biphenyl, cyclohexyl, cycleopentyl,
cycioheptyl, l-cyclohexenyl, 2-cyclohexenyl, 3-
cycilonaxenyl, 4-cyclchexenvyl, l-cyclopentenvl, ¢-
cyclopentenyl, benzofuryl, 2,3-dinyvdropenzoiuryl,

,2,3,4-tetranydronaphthyl, benzotaienyl, indenyl,

=

incdazavl, indolyl, dihydroindolyl, chromanyl,
menzopyran, thiochromanyl, benzothiopyran,
perzedioxolyl, benzodioxanyl, pyridyl, thienvl,
thiazolyl, oxazolyl, furyl and pyrazinyl; wherein &7
is ovotionally substituced at a substitutable position
with cne or mors radicazls selected Ifrom flucro,
chloro, breme, methylthio, methyl, ethyl, propyl,
isopropyl, tert-butyl, iscbutyl, nexyl, ethylenyl,
propenyl, methylsulfonyl, cyano, carboxyl,
rethoxvcarbonyl, ethoxycarbenyl, isopropoxvcarponvl,
terr-butexycarbonyl, propexycarbenvl, butoxvcarbonvl,
isobutoxycarzonyl, pentoxycarbonyl, aminocarbonyl,
fluoromethyl, difluoremethyl, triflusrometchyl,
czleoromethvl, dichloromethvl, trichloromethvl,
pentailuoroethyl, heptafluoropropyl,

bromodifluoromethyl, diflucrochloromethyl,
dichlorofluoromethyl, difluoroethyl, diflucropropyl,
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dichloroechyl, dichloropropyl, hydroxyl, methoxy.
methylenedioxy, ethoxy, propoxy, n-butoxy,
hvdroxyprepyl, hvdroxyisopropyl, hydroxymethyl,
hydroxyethyl, trifluoromethoxy, amino, N-methylamino,
N-ethvlaming, N-ethyl-N-nmethylamino, N,N-
dimecavlamine, N,N-diethylamino, plperidinyl,
piperazinyl, morpholino, cvcleohexvl, cvclepropyl,
cyclobutyl, and nitro; and wherein R5 is selected from

methvi and ethvl.

13. The process of Claim 11 or 12 wherein RY is
salacted from triflucoromethyl, difluoromethyl,
pentafluorcethyl and heptaflucrcpropyl; and wherein R is
phenyl optionally substituted at a substitutable position
with one or more substituents selected from fluoro, chloro,

bromo, methyl, ethyl, methoxy, ethoxy, methylthio and
hydroxyl.

14. The process of Claim 1 wherein the compound is
4-[5- [4-methylphenyl) -3-triflucromethyl-1H-pyrazol-1-yl] -

benzenesulfonamide.

15. The process of Claim 1 wherein the compound is
4-(5-(3-fluoro-4-methoxyphenyl) -3-difluoromethyl-1H~

pyrazol-1-yl]benzenesulfonamide.

16. A process of preparing compounds of Formula II:

rl

X

~
33 N

o
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wherein R is selected from trifluoromethyl, difluoro-

methyl, pentafluoromethyl and heptafluoropropyl; and

wherein R? is phenyl opticnally substituted at a
substitutable position with one or more substituents

selected from fluoro, chloro, bromo, methyl, ethyl,

methoxy, ethoxy, methylthio and hydroxyl;

the process comprising the steps of mixing in methyl

tert-butyl ether, a substituted acetophenone, an alkyl

haloacetate and sodium methoxide, and treating the mixture

with a solution of 4- (aminosulfenyl)phenyl hydrazine, or a
salt thereof, in acidified ethanol.

17. The process of Claim 16 wherein the substituted

acetophencne is selected from 4'-chloroacetophencne, 4-

methylaceteophenone, 3/ -fluorc-4’ -methoxyacetophencne and

4* -fluoroacetophenone.

18. A process for preparing compounds of Formula II:

\
N =
prd

N
.

[
O=?=O
NH;

the process comprising adjusting the pH of a solution

compriging an aquecus alcohol and a diketone of Formula

IIl:
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NN III

to a pH below 7, and treating said solution with
4-(aminosulfonyl)phenylhydrazine or a salt thereof;

wherein RY is halecalkyl; and wherein R is selected from
cycloalkyl, cycloalkenyl, aryl and hetercaryl; wherein R3 is
optionally substituted at a substitutable position with one or
more radicals selected from hale, alkylthio, alkylsulfonyl,
cyane, nitro, halealkyl, alkyl, hydroxyl, alkenyl, hydroxyalkyl,
carboxyl, cyecloalkyl, alkylaminc, dialkylamine, alkoxycarbonyil,
aminocarbonyl, alkoxy, haloalkoxy, aminosulfconyl, heterocyclo

and amino.

19. Compounds of Formula IT according to Claim 1, when
obtained by the process in accordance with any one of Claims
1 to 15; or Claim 16 or 17; or Claim 18.

DATED this l6th day of June 1999

G. D. SEARLE & CO.,

By its Patent Attorneys,

E. F. WELLINGION & CO.,
LBy ) . &

i

(Bruce Wellingteén)
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