
I  PYRAZOLES USEFUL IN THE TREATMENT OF INFLAMMATION
Field of the Invention 5 This invention relates to
compounds for use as pharmaceuticals, some of which
compounds are novel and some of which are known. The
invention further relates  to the use of such
compounds in the inhibition of the activity of
lipoxygenases,  such as I5-lipoxygenase, and thus in
the treatment of inflammatory diseases and  of
inflammation generally. The invention also relates to
new compounds that are 10 useful in that inhibition,
to pharmaceutical compositions containing such
compounds, and to synthetic routes for their
production. Background of the Invention 15 There are
many diseases/disorders that are inflammatory in their
nature. One of  the major problems associated with
existing treatments of inflammatory  conditions is a
lack of efficacy and/or the prevalence of side effects
(real or  perceived). 20 Asthma is a chronic
inflammatory disease affecting 6% to 8% of the adult
population of the industrialized world. In children,
the incidence is even higher,  being close to 10% in
most countries. Asthma is the most common cause of
hospitalization for children under the age of fifteen.
25 Treatment regimens for asthma are based on the
severity of the condition. Mild  cases are either
untreated or are only treated with inhaled
ji-agonists. Patients with  more severe asthma are
typically treated with anti-inflammatory compounds on
a  regular basis. 0 There is a considerable
under-treatment of asthma, which is due at least in
part to  perceived risks with existing maintenance
therapy (mainly inhaled  corticosteroids). 'hese
include risks of growth retardation in children and
loss of 7 bone mineral density, resulting in
unnecessary morbidity and mortality. As an
alternative to steroids, leukotriene receptor
antagonists (LT'Ras) have been  developed. These drugs
may be given orally, but are considerably less
efficacious  



than inhaled steroids and usually do not control
airway intlanunation  5 satisfactorily. This
combination of factors has led to at least 50% of all
asthma patients being  inadequately treated. 10 A
similar pattern of under-treatment exists in relation
to allergic disorders, where  drugs are available to
treat a number of common conditions but are underused
in  view of apparent side effects. Rhinitis,
conjunctivitis and dermatitis may have an  allergic
component, but may also arise in the absence of
underlying allergy.  Indeed, non-allergic conditions
of this class are in many cases more difficult to  15
treat. Chronic obstructive pulmonary disease (COPD) is
a common disease affecting 6%  to 8% of the world
population. The disease is potentially lethal, and the
morbidity  and mortality from the condition is
considerable. At present, there is no known  20
pharmacological treatment capable of changing the
course of COPD. Other inflammatory disorders which
maybe mentioned include: (a) pulmonary fibrosis (this
is less common than COPD, but is a serious  disorder
with a very bad prognosis. No curative treatment
exists); 25 (b) inflammatory bowel disease (a group of
disorders with a high morbidity  rate. 'T'oday only
symptomatic treatment of such disorders is available);
and (c) rheumatoid arthritis and osteoarthritis
(common disabling inflammatory  disorders of the
joints. There are currently no curative, and only  30
moderately effective symptomatic, treatments available
for the  management of such conditions). Inflammation
is also a common cause of pain. Inflammatory pain may
arise for  numerous reasons, such as infection,
surgery or other trauma. Moreover, several
malignancies are known to have inflammatory components
adding to the  s} rnptomatology of the patients. Thus,
a new and/or alternative anti-inflammatory treatment
would be of benefit to  all of the above-mentioned
patient groups. In particular, there is a real and  



substantial unmet clinical need for an effective
anti-inflammatory drug capable of  treating
inflammatory disorders, such as asthma, with no real
or perceived side  10 effects. The mammalian
lipoxygenases are a family of structurally-related
enzymes, which  catalyze the oxygenation of inter ilia
arachidonic acid. Three types of human  lipoxygenases
are known, which catalyze the insertion of molecular
oxygen into 15 arachidonic acid at carbon positions 5,
12 and 15. The enzymes are thus named 5-,  12- and
15-lipoxygenase, respectively, Araehidonic acid
metabolites that are formed following the action of
lipoxygenases are known to have pronounced
pathophysiological activity  20 including
pro-inflammatory effects. For example, the primary
product of the action of 5-lipoxygenase on arachidonic
acid is further converted by a number of enzymes to a
variety of physiologically  and pathophysiologically
important metabolites, The most important of these,
the 25 leukotrienes, are strong bronchoconstrictors.
Huge efforts have been devoted  towards the
development of drugs that inhibit the action of these
metabolites as  well as the biological processes that
form them. Drugs that have been developed  to this end
include 5-lipoxygenase inhibitors, inhibitors of FLAP
(Five  Lipoxygenase Activating Protein) and, as
mentioned previously, leukotriene  30 receptor
antagonists (LTRas). Another class of enzymes that
metabolize arachidonic acid are the  cyclooxygenases.
Arachidonic acid rnetabohtes that are produced by this
process  include prostaglandins, thromboxanes and
prostacyclin, all of which possess  physiological or
pathophysiological activity. In particular, the
prostaglandin PGE2 5 is a strong pro-inflammatory
mediator, which also induces fever and pain.
Consequently, a number of drugs have been developed to
inhibit the formation of  PGE2, including "NSAIDs"
(non-steroidal antiiirflammatory drugs) and "coxibs"
(selective cyclooxygenase 2 inhibitors). These classes
of compounds act  predominantly by way of inhibition
of one or several cyclooxygenases. 10 



Thus, in general, agents that are capable of blocking
the formation of arachidonic  acid metabolites are
likely to be of benefit in the treatment of
inflammation. Prior Art  15 Certain pyrazole compounds
that are structurally related to those described
herein  are commercially available. However, to the
knowledge of the applicant, these  compounds have
never been disclosed in any printed publication and as
such have  no perceived utility ascribed to them. 20
JP 2-129171 discloses various h'-unsubstiituted
Sntriffluorometlivipyrazole-based  agrochemicals. The
use of these compounds as pharmaceuticals is neither
mentioned nor suggested. 25 Pyrazole-based compounds
have been disclosed in several publications. For
example, international patent application WO 01/57024
discloses various  pyrazoles that are useful in
blockading voltage-dependent sod'itni channels;
international applications WO 03/020217 and WO
01/58869., and US Patent No,  2004/0192667 disclose
various nitrogen-containing heterocycles, including 30
pyrazoles, that are useful as modulators of
cannabinoid receptors; international  patent
application wo 99/20294 discloses pyrazoles that are
useful in the  treatment-, of cystic fibrosis;
international application WO 2005/007625 discloses 5
anti-tuberculosis compounds that include pyrazoles; US
patent no. 200310091116  and international patent
applications WO 01/19798, WO 99/32454 and WO
2004/055815 disclose inter alia pyrazoles that may be
useful as Factor Xa  inhibitors; and WO 01/21160
discloses antiviral compounds that include 5
pyrazoles. There is no disclosure in any of these
documents of 1{l )-- unsuhstituted-3-amidopyrazoles
for use in treating inflammation and/or as  inhibitors
of lipoxygenases. International patent application WO
97/19052 discloses various pyrazoles for the  10
treatment of skin related diseases and further
mentions the use of such compounds  



in the treatment of various inflammatory diseases,
However, this document does  not mention or suggest
annido pyrazoles that are substituted at the 4- and/or
5- position of the pyrazole ring with a halo or
trifluoromethyl group. 15 International patent
application WO 2004/096795 discloses various
lieterocycles,  including pyrazoles, as inhibitors of
protein tyrosine kinases and international  patent
application WO 01/55115 discloses various aromatic
arnides that may be  useful as activators of caspases
and inducers of apoptosis. Accordingly, the  compounds
disclosed in these documents may be useful in the
treatment of inter. 20 ilia cancer. There is no
disclosure or suggestion in either of these documents
of  the use of such compounds as inhibitors of
lipoxygenases. International patent application WO
2005,/()1687'1 discloses pyrazoles that may be  useful
in the inhibition of 113 nhydroxysteroid
dehydrogenase-I (and therefore  25 useful in the
treatment of inter ilia diabetes). There is no
specific disclosure in this document of pyrazoles that
are substituted in the 3-position with an aromatic
arido group. Certain pyrazolecarboxyhc acid
hydrazides, structurally unrelated to the  30
compounds described herein, have been disclosed as
anti-inflanmlatory agents in  Tihanyi et al, Eur..J
.11fed. Cheri. - Chirp. ih.er., 1984, 19, 433 and
(Joel et al, J.  Chem. Inf Comput. Set 1995, 35, 510.
6  Vertuani et al,, Journal of Pharmaceutical
Sciences, Vol. 74, No. 9 (1985)  discloses various
pyrazoles that possess anti-inflzaurnatory and
analgesic  activities. There is no mention or
suggestion of pyrazoles that are substituted on 5 the
pyrazole ring itself with a chloro, fluoro or
tri#luoromethyl group. International patent
application WO 03/037274 discloses various pyrazoles
that  may be useful in treating inflammatory pain,
which mechanism works by blocking  sodium channels.
This document relates primarily to pyrazoles that are
I(N) 10 substituted and also to pyrazoles that are
substituted by an amido group in the 4- position.
International patent application WO 03/053767 also
relates to inter alia pyrazole- 



containing compounds that may be useful in treating
inflammatory pain by  15 opening potassium ion
channels. However, this document relates specifically
to  pyrimidinyl anrido compounds. International patent
applications WO 2004/080999 and WO 2005/032852 both
disclose various 3-amidopyrazoles for use in the
treatment of inflammation.  20 However, there is no
disclosure or suggestion in any of these documents of
Ar  unsubstituted 3-ainidopyrazoles for use in such
treatment. International patent application WO
2006/032851 discloses various 3- amidopyrazoles for
use in the treatment of inflammation in which the
amido group  25 is substituted with a bicyclic
heterocyclic group. However, there is no disclosure or
suggestion of corresponding 3-amidopyrazoies in which
the amido group is  substituted by a nionocyclic
aromatic group. Disclosure of the Invention  30
According to the invention there is provided a
compound of formula I, z  c, r R~  R Ly N' H  wherein,
5 RF and RZ independently represent H, Cl, F, CHF2 or
CF3, provided that at least  one of Ri and R2 does not
represent H; X' represents halo, -R-"OR3" or
-S(C))2N(R4')R"; 10 x' represents halo, -R3,. -CN,
-C(O)W", -C(O)0R' C(o)N(R4a)R'a, -N(R41, )R5b,
_N(R3s)C(O)R.4c, -N(R'~C(o)N(R4d)R5 -N(R3)C(o)oR'e,
-N3, -NO2;  -N(R'9)S(0)2N(R4t)R5 , -OR"',
-OC(C3)N(R49)R'9, -0S(O)2R3`, S(C)) l$'',
-S(O)2N(R41')R5', -S(O)2OH, -N(R3k )S(O),R3m,
-OC(O)R', -OC(O)0R3" or  -p(0)(0e')(OR' ); 15 



n represents 0, 1, 2, 3 or 4;  m represents 0, 1 or 2;
20 R'" represents, on each occasion when used herein,
Ci.b alkyl optionally  substituted by one or more
substituents selected from F, Cl, -N(R:'b 5b )R, -N3,
-C3  and -OR3h: R 3h to R3h (in the case of R3h on
each occasion when used herein), Rix R"', R34  25 R4a
to R4i (in the case of R4b on each occasion where used
herein), R' RS" (on  each occasion when used herein),
Rsa and R'F to R5j independently represent F  hydrogen
or C,6 alkyl optionally substituted by one or more
substituents selected  from F, Cl, -0CI-13, -OCII2CII
:, _OCI-IF" and -CCF3; or any of the pairs R"'" and
R"`a, R's and RM, R`i` and R'd, R4f and R'i R4 and Rss
Rah  and RSh, and R4 and R`', may be linked together
to form a 3- to 6-membered ring,  5 which ring
optionally contains a further heteroatom (such as
nitrogen or oxygen) in addition to the nitrogen atom
to which these substituents are necessarily  attached,
and which ring is optionally substituted by -0 and/or
C1.5 alkyl, which  alkyl group is optionally
substituted by one or more F atom; R3i, R'i, R3'n and
R32 independently represent C1_6 alkyl optionally
substituted by  10 one or more substituents selected
from F, Cl, -0C113, -OCH2CI-I3, -OCHF2, and  -OCF3, or
a pharmaceutically-acceptable salt thereof, for use as
a pharmaceutical. 15 Compounds of formula 1, or
pharn-maceutically-acceptable salts thereof, may be in
isolated (i.e. ex vivo) form.
Pharmaceutically-acceptable salts include acid
addition salts and base addition  salts. Such salts
may be formed by conventional means, for example by
reaction  20 of a free acid or a free base form of a
compound of formula 1 with one or more equivalents of
an appropriate acid or base, optionally in a solvent,
or in a medium  in which the salt is insoluble,
followed by removal of said solvent, or said  medium,
using standard techniques (e.g. in vacua, by
freeze-drying or by  



filtration). Salts may also be prepared by exchanging
a counter-ion of a 25 compound of formula I in the
form of a salt with another counter-ion, for example
using a suitable ion exchange resin. Compounds of
formula I may contain double bonds and may thus exist
as E  (entgegen) and Z (zusanarnien) geometric isomers
about each individual double  30 bond. All such
isomers and mixtures thereof are included within the
scope of the  invention. 9  Compounds of formula I may
also exhibit tautourerism. All tautomerie forms and
mixtures thereof are included within the scope of the
invention. Compounds of formula I may also contain one
or more asymmetric carbon atoms  5 and may therefore
exhibit optical and/or diastereoisomerism.
Diastereoisomers  may be separated using conventional
techniques, e.g. chromatography or  fractional
crystallisation. The various stereoisomers may be
isolated by separation  of a racenric or other mixture
of the compounds using conventional, e.g. fractional
crystallisation or HPLC, techniques. Alternatively the
desired optical isomers 10 may be made by reaction of
the appropriate optically active starting materials
under conditions which will not cause racernisation or
epimerisation (i.e. a `chiral  pool' method), by
reaction of the appropriate starting material with a
'chiral  auxiliary' which can subsequently be removed
at a suitable stage, by derivatisation  (i.e. a
resolution, including a dynamic resolution), for
example with a homochiral 15 acid followed by
separation of the diastercomeric derivatives by
conventional  means such as chromatography, or by
reaction with an appropriate chiral reagent  or chiral
catalyst all under conditions known to the skilled
person, All  stereoisomers and mixtures thereof are
included within the scope of the invention. 20 Unless
otherwise specified, Ci.q alkyl (where q is the upper
limit of the range),  defined herein may be
straight-chain or, when there is a sufficient number
(i.e. a  u ininmux of three) of carbon atoms, be
branched-chain, and/or cyclic (so forming,  in the
case of alkyl, a Cr-q cycloalkyl group). Further, when
there is a sufficient  number (i.e. a minimum of four)
of carbon atoms, such groups may also be part 



25 cyclic/acyclic. Further, unless otherwise
specified, such alkyl groups may also be  saturated
or, when there is a sufficient number (i.e. a minimum
of two) of carbon  atoms and unless otherwise
specified, be unsaturated (forming, for example, a
C2-,,  alkenyl or a C2_q alkynyl group). 30 The term
"halo", when used' erein, includes fluoro, ehloro,
bromo and iodo. :C  In compounds of formula 1, the
skilled person will appreciate that -(.X2)  represents
one to four optional (given that n may represent 0)
substituents. In the  case, where n represents 2, 3 or
4, i.e. when there are 2, 3 or 4 separate X2
substituents present, these substituents are in no way
interdependent, i.e. in the 5 case when n represents
2, the two X2 substituents may represent the same or
different groups. For the avoidance of doubt, when a
phrase such as "R'3i' to R", is employed  herein, this
will be understood by the skilled person to mean Ras,
R", R", R", R",  10 Rik and R3" inclusively. For the
avoidance of doubt, in cases in which the identity of
two or more  substituents in a compound of formula I
may be the same, the actual identities of  the
respective substituents are not in any way
interdependent. For example, in the 15 situation in
which XE and X2 are both R3a, in which R3' is a C;_66
alkyl group, the  respective alkyl groups may be the
same or different. Similarly, when groups are
substituted by more than one substituent as defined
herein, the identities of those  individual
substituents are not to be regarded as being
interdependent. For  example, when X' represents Cl-(,
alkyl substituted by -OR 3h and X2 represents 20
..OR3hi then the identity of the two -C)lt3" groups
are not to be regarded as being  interdependent.
Compounds of the invention that may be mentioned
include those in which:  Xr represents -OR'' or,
preferably, halo or -R3'; and./or 25 R' and R2
independently represent II, Cl, F or CF3. Further
compounds of the invention that may be mentioned
include those in  which: 



R4:, and R5" are not linked together as hereinbefore
defined; 30 when n represents I, 2, 3 or 4 and at
least one of the X` substituents is located at  the
ortho position (relative to the point of attachment of
the phenyl ring to the  -N(I)C(O)- group of the
compound of formula I), then X2 represents :halo,
-R3s, ii  -CN. sC(t3)R'b C(C)CR3 -C(O)-.\T(Ra)R'a,
-N3, -NO,, -OR 0S(O)2R3'. -S(O)mR3i, _S(O)2N(R4t,)Rs,>
u(C)2f3F1, -C)C(())R-13 -)C(f3)OR31 or
-F(0)(OR4)(OR5); when X1 represents an ortho
substituent andhor (when n is 1, 2, 3 or 4) there is a
5 X2 substitutnt located at an ornho position
(relative to the point of attachment of  the phenyl
ring to the -N(II)C(O)- group of the compound of
formula 1), then X1  represents -S(O),N(R"')R5j or,
preferably, halo and/or K` represents halo, -CN,
C(C)R's, -C(o)CR3`, -C(o)N(R4.a)R5a, N(e)R5
-1a1(R3a)C(O)R4U,  -N(R3)C(O)N(R4~r)R5',
-N(Rst)C(C)oR4e, N3, -NO2, ~(ll')S( )z\(Rar)Rsx 10
(3C(E))bf(L' s)Id 5, -CS(0)2R , _S((r))<N(R4")R5",
-S(0)20H, -N(R'k)S(O)2R'',  -OC(O)R3". -OC(O)OR3r or
-F(O)(OR4i)(OR5'). Preferred compounds of formula I
include those in which Rt and 1d2 independently
represent H, F or C1. 15 More preferred compounds of
formula I include those in which:  n is 2 or 3 (eeg.
2) or, more preferably, 0 or 1 (e.g. 1); when any of
the pairs R4, and R5'a, R4b and R$, RL4 and R54, Rot
and R5', R49 and  R"R4h and R'h, and R4' and R5' are
linked together, they form a 5- to 6- 20 membered
ring, which ring optionally contains a farther
heteroatom (such as nitrogen or oxygen) and is
optionally substituted by methyl, -CHF2 or CF3 (so
forming, for example, a pyrrolidinyl, piperidinyl,
morpholinyl or a piperazinyl  (e.g.
4-rnethylpiperazinyl) ring)' R3a represents C1_6 alkyl
optionally substituted by one or more substituents  25
selected from F and -OR.3c: Further preferred
compounds of formula I include those in which:  



R' represents CF3 or, more preferably, H, Cl or F; R2
represents ClIF2 or, more preferably, H, Cl or CF3; 30
when R1 represents Cl, then R.2 represents C.l-IF2,
CF3 or, more preferably, H or Cl;  when R' represents
H, then R` represents Cl or CF3; when R,' represents
F, then R2 represents H; 12  when R1 represents CF3,
then R2 represents H or CF3; when R2 represents H,
then R' represents CF3 or, more. preferably, Cl or F;
when R2 represents Cl, then RI represents 1-1 or Cl;
when R2 represents CF3, then Rl represents Cl. CF3 or,
more preferably, H;  5 when R2 represents CHF2, then
Rl represents C l; X' represents -S(O)2N(R4j)Rs',
preferably, -OR3'4 or, more preferably, F, Cl or R3'
(such as CI-3 (e.g. C1.2) alkyl (e.g. methyl),
optionally substituted by one or more  fluoro atoms
(so forarming, for example, a -CHF2 or CF3 group)); X2
represents F, Cl, Br, -R'a -CN, -C(O)R", -C(O)OR'e,
_C(C))N(R4a)R5a  10 _N(R4b)Rsn -N(R36)C(O)R4c,
-N(R3DC(C)N(R4d)R5d, -N(R3')C(C)oR4e, -N3,  -NO2,
-N(R3,)S(0)2N(R4`)Rsr, CR'h, C1C(C3) `(R4)Rsg;
-OS(O)2R'' -S(O),,,R3' or  -S(O)21'p(I ')R'4; R'a
represents CI-4 alkyl (e.g. ethyl, isopropyl, t-butyl,
cyclopropyl, cyclobutyl,  cvclopropyimethyl or,
especially, methyl) optionally substituted by one or
more F  15 atoms (so forming, for example, a -CHF2 or
CF3 group); R3b, R3C, Rah, R4' to R4H, R'', R$a, Rsb,
R5 , Rst to Rsh and RS' independently  represent
hydrogen or CI-4 alkyl (e.g. methyl), or the relevant
pairs (i.e. R4s arid.  R", and preferably, R4a and R`a
R4' and RS, R`hd and Rsd, R4r and Rsr, R49 and Rog
and R4h and R"') may be linked together as
hereinbefore defined; 20 R3d to Rag independently
represent C1..2 alkyl (e.g. methyl) or, more
particularly,  hydrogen; R3` and R3j independently
represent C1.4 (e.g. C1") alkyl (e.g. methyl)
optionally  substituted by one or more F atoms (so
forming, for example a CF -I group) R" represents Cl_4
(e.g. C1.2) alkyl (e.g. methyl), which alkyl groans is



25 u substituted or, more preferably, substituted by
one or more fluoro atoms (so  fbnning, for example, a
-CHF2 or -CF3 group). More preferred compounds of
formula I includes those in which: X1 represents
-OCF3, -OCHF2, -S(O)2N(H)C113, -S(O)7N(CH3)2 or, more
30 preferably., F, Cl, CH3 or CF3; X2 represents Cl ,
-C(O)i4(ea)R'1, 2T(I24b)R3h N(YI)C(C)R4e -S(O)2CH3,
-S(O)2CF3, -S(C3)201(R4)Rsk` or, more preferably F,
Cl, -R'a or -OR"; 13  R3a represents isopropyl (which
group is preferably unsubstituted) or methyl  (which
group is optionally substituted as hereinbefore
defined); R 3h represents hydrogen or C1.4 alkyl (e.g.
ethyl, isopropyl, t-butyl, cyciopropyl,  cyclobut:yl,
cyclopropyimetliyl or, more preferably, methyl)
optionally substituted  5 by one or more fluoro atoms
(so forming, for example, -CHF,. or CF,); Rua, R , R
,- 141,, Rya, R55 and R5:: independently represent
hydrogen, methyl or  ethyl, or the relevant pairs
(i.e. R4a and 12sa, Rob and RSb and R4" and Rah) are
linked together to fbrm a pyrrolidinyl, piperidinyl,
morpholinyf or a 4- methylpiperaziuyl ring; 10 R4= and
R5 may be linked together as hereinbefore described
(e.g, to form a  pyrrolidinyl, piperidinyl, morphohnyl
or a 4-rnethylpiperazinyl ring) or may  independently
represent ethyl or, more preferably, hydrogen or
methyl. Further preferred compounds of formula I
include those in which Xl is selected  15 from -OCa 3,
-OCHF2, -S(O)2N(ll)CH3, -S(0)2N(CI13)2 and, more
preferably, F,  Cl and CF3, and (X`)a is either not
present (i.e. ii represents 0) or, more preferably,
represents a single substituent selected from
isopropyl or, more particularly, F, Cl,  CF3i methyl
and methoxy. 20 Yet more preferred compounds of
formula 1 include those in which: X1 is in the 2- or,
more preferably, 3- or, particularly, 4-position
relative to the  point of attachment of the phenyl
ring to the rest of the compound of formula I  and/or
preferably represents -OCF3, -OCHF2, -S(C3)2N(H)CH3,
-S(C112N(C:H3)2 or,  more preferably, F or Cl; 



25 X` is either not present or, more particularly,
represents isopropyl or, preferably, F  or Cl and/or
is in the 4- or, preferably, the 2-position.
Particularly preferred compounds of fonnula I include
those of the examples  described hereinafter. 30
Compounds of formula I may be made in accordance with
techniques that are well  known to these skilled in
the art, for example as described hereinafter.. 14
According to a further aspect of the invention there
is provided a process for the  preparation of a
compound of formula 1, which process comprises: 5 (i)
For compounds of formula I in which R2 represents
CIHF2, Cl, F or CF3,  reaction of a corresponding
compound of formula I in which l 2 represents
hydrogen, with an appropriate base (or a mixture of
bases), such as potassium  bis(trimethylsilyllamide,
sodium bis(trimethylsilyl)amide, sodium hydride,
potassium teat-butoxide or an organolithium base, such
as n BuLi, s-BuLi, t-BuLi, 10 lithium diisopropyiamide
or lithium 2,2,6,6-tetramethylpiperidine (which
organolithium base is optionally in the presence of an
additive (for example, a  lithium co-ordinating agent
such as an ether (e.g. dimethoxyethane) or an amine
(e.g. tetramethylethylenediamine (TMEDA), (-)sparteine
or 1,3-dimethyl-3,4,5,6-
tetraliydro-2(li7)-pyrimidinoue (DMFL) and the like))
followed by quenching  15 with an appropriate
electrophile such as: (a) for compounds of formula I
in which R2 represents CI-IF2 or CF3, a  compound of
formula 11, F."L1a 11  wherein W represents CHF2 or
CF3, Lza represents a suitable  20 leaving group such
as halo (e.g, iodo or bromo) or a sulfonate C=roup
(such as -OSO2CF3, OSO2CI-I3 and -OS02-aryl (e.g. -O-
tosyl)). When the compound of formula 11 is a
trifluoromethylating  agent, it may be a
dibenzothiophcnium tetratluoroborate (e.g. 5-
(trifluoromethyl)-dibenzothiopheniumz
tetrafluoroborate); 



25 (b) for compounds of formula I in which .I{'
represents Cl or F, an  electrophile that provides a
source of these atoms. For example,  for chlorine
atoms reagents include zN'-chiorosuccinimide,
chlorine,  iodine monochloride and hexachioroethane
and for fluorine atoms  reagents include xenon
difluoride, SELECTFLUORC(r)) ([1 30
(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2]octa
ne bis- (tetrafluoroborate)]), CF3OF, perchloryl
fluoride, F2 and  acetylhypot]uoride. [5  The skilled
person will appreciate that the corresponding
compounds of formula I  in which it2 represents
hydrogen (on which the above reaction is performed)
may  need to be protected at the nitrogen atom of the
pyrazole ring system, preferably  with a protective
group that is also a directing metallation group (such
as a 5 benzenesulfonyl group or a SEM (i.e. a
-CII2OC2II4Si(ClI3)3) group. The reaction  may be
performed in the presence of a suitable solvent, such
as a polar aprotrc  solvent (e.g. tetrahydrofuran or
diethyl ether), at sub-ambient temperatures (e.g.  t1C
to -8C) under an inert atmosphere followed (as
appropriate) by deprotection  of the N'-protective
group under standard conditions (e.g. when a
benzenesuifonyl 10 group is employed, by hydrolysis
or, when a SERA group is employed by reaction  in the
presence of IICI in EIOH). (ii) For compounds of
formula l in which R.2 represents CF3, reaction of 0
compound corresponding to a compound of formula I but
in which R2 represents  15 brorno or, preferably, iodo
with CuCF3 (or a source of CuCF3) in, for example, the
presence of HMPA and DMF. The skilled person will
appreciate that the reagent  CuCF3 may not be isolated
as such, and may be prepared in accordance with the
procedures described in Burton .D.G.; ff eaters D.M.;
J: Am Chem. Soc., 1985,  107, 5014-5015 and Mawcon
5,D,; Weavers R.T; Tetrahedron Letters., 1993, Vol,
..0 34, No. 19, 3139-3140 (for example, by the
reaction of zinc and e.g. CF2Br2 in  DMF so forming
ZnCF3 (or a source thereof) followed by treatment with
CuBr in  FHMPA), 



(iii) Reaction of a compound of formula Ill,  .a5 f3
/t \l lil  N F~ . ~. N  H  or a N-protected and/or
0-protected (e.g. ester) derivative thereof, wherein
R' and R2 are as hereinbefore defined, with a compound
of formula IV, t6  All ~~. . H2N....-- IV  wherein Xi,
X2 and it are as hereinbefore defined tinder coupling
conditions, for  example at around room temperature or
above (e,& up to 40-180C), optionally in 5 the
presence of a suitable base (e.g. sodium hydride,
sodium bicarbonate,  potassium carbonate,
pyrrolidinopyridine, pyridine, triethylamine,
trihutylamine,  triniethylamine,
dimethylaminopyridine, diisopropylamine,
diisopropylethyl- amine,
1,8-diazabicyclo[5.4.0]undec-7-enc, sodium hydroxide,
?v'- ethyldiisopropylatnine,
N-(niethylpolystyTene)-4-(methylatnino)pyrdine, 10
hutyllithiuni (e.g. n--, s- or t-butyliithiuxn) or
mixtures thereof), an appropriate  solvent (e.g.
tetrahydrot'uran, pyridine, toluene, dichloromethane,
chloroform,  acetonitrile, dimethylforniamide,
dimethylsulfoxide, water or triethylarnine) and a
suitable coupling agent (e.g.
1,1'-carbony1diimidazolc, li,IcT-
dicyclohexvicarbodiimide,
1-(3-din-teth)Flannino-propyl)-3-ethylcarbodiimide (or
15 hydrochloride thereof), N, '-disuccinimidyl
carbonate, henzotriazol-l- yloxytris(dimethylamino)
phospliunium hexafluoro-phosphate, 2-(11-1-
benzotriazol-l-yl)-1,1,3,3-tetramethyiuroniuir:
hexafluorophos-phate,
benzotriazol-l-yloxytrispytaolidinophosphoni`,am
hexafluorophosphate, bromo- tris-pyrrobdinopliosponium
hexatluorophosphate, 2-(1 H-benzotriazol- I -yl) 20
1,1,3,3-tetraniethyluroniuixi tetrafluorocarbonate,
1-cyclohexylcarbodihnide-3- 



propyloxyanethyl polystyrene, O
(7-azabenzotriazol-l-yl) .c,>y'N',N'-
tetrantethyluronium hexafluorophosphate or
C~-benzotriazol-l-yl-y,:ti tai'  tetramethyluronium
tetralluorohorate). Alternatively, compounds of
formula III  may first be activated by treatment with
a suitable reagent (e.g. oxalyl chloride, 25 thionyl
chloride, etc) optionally in the presence of an
appropriate solvent (e.g.  dichioromethane, THF,
toluene or benzene) and a suitable catalyst (e.g.
DMF),  resulting in the formation of the respective
aryl chloride. This activated  intermediate may then
be reacted with a compound of formula IV wader
standard  conditions, such as those described above.
The skilled person will appreciate that 30 when
compounds of formula IV are liquid in nature, they may
serve as both 17  solvent and reactant in this
reaction. Alternative methods of performing this stop
include reaction of an O-protected derivative (e.g. an
ethyl ester) of a compound  of formula III with a
compound of formula W, which latter compound may first
be treated with an appropriate reagent (e.g.
trimethylaluminium), for example in  an inert
atmosphere and in the presence of a suitable solvent
(e.g.  dichloromethane). (iv) Reaction of a compound
of formula V,  I  ... j v' R--- N_NH  10 wherein R'
and R2 are as hereinbefore defined, with a suitable
base, such as one  described in process step (i)
above, followed by reaction with a compound of
formula VI, 15 X  wherein XE, X2 and n are as
hereinbefore defined, followed by quenching with a
suitable proton source (e.g. water or sat., aq. XH4CI
solution). This reaction may 20 be performed under
similar conditions to those described above in respect
of  



process step (i). The skilled person will therefore
appreciate that the pyrazole  nitrogen may need to be
protected. (v') For compounds of formula I in which R2
represents hydrogen and R' is as  25 hereinhefore
defined, removal of the group J from a compound of
formula VII, s  0 r R= y.....N  H VII  ~ N   d. '  H
wherein J represents -Si(R`)3 or -Sn(R)3 (in which
each Rt independently  represents a C14, alkyl (e.g. a
methyl or isopropyl) group or an aryl (e.g. phenyl)
.5 group and each R' independently represents C1.6
alkyl (e.g. methyl or butyl)), and Ri,X', X2 and a are
as hereinbefore defined. When J represents -Si(R`)3,
the  reaction may be performed in the presence of an
appropriate reagent for the  removal of the silyl
group, such as a source of halide anions (e.g.
tctrabutylanmmoniuni fluoride, tetramethylamrnoniur
fluoride, hydrogen fluoride 10 or potassium fluoride),
for example, in the presence of a suitable solvent
(e.g.  tetrahydrof,eran) at room temperature. When J
represents -Sn(R)3, the reaction  may be a standard
hydrolysis, for example reaction with water or an
aqueous acid  (e.g. hydrochloric acid) in the presence
of an appropriate solvent (e.g. dioxane,
tetrahydrofuran, McOH or EtOH (or mixtures thererof)).
15 (vi) Reaction of a compound of formula VIII,  R, a
N 



R2 Vill  t N Rs  0 20 wherein RI and R2 are as
hereinbefore defined, with a compound of formula IV as
herehmhefore defined, for example under coupling
conditions such as those  described herein-before in
respect of process step (iii,) above. Preferred
conditions 19  include reaction in the presence of
base, solvent but no coupling reagent. In this  case,
the compound of formula IV may also be employed in
excess. (vii) For compounds of formula I in which one
of R' or R' represents CHF2, CF3,  S Cl or F and the
other represents Ii, reaction of 'a compound
corresponding toa  compound of formula I but in which
one of R' or Rz represents brorno or iodo and  the
other represents H (as appropriate.) with a suitable
organolithium base (e.g. t- BuLi, s-BuLi or n-BuLi)
optionally in the presence of an additive (such as one
hereinbefore described in respect of process step
(i)), followed by quenching with 10 a compound of
formula II, as hereinbefore defined, or a source of
chlorine or  fluorine atoms, such as one described in
respect of process (i) above. This  reaction may be
performed in the presence of a suitable solvent, such
as one  hereinbefore described in respect of process
step (i) at low temperatures (e.g. -78  to -I 20'C)
under an inert atmosphere. 15 (viii) Reaction of a
compound of formula VI IIIA  0  IIJ VWWWA  N H  20 or
a M -protected (e.g. at the pyrazole nitrogen)
derivative thereof, wherein R' and  



R2 are as hereinbefore defined, with a compound of
formula VIIIB, L VIIIH  wherein L` represents a
suitable leaving group, such as halo (e.g. chloro,
promo  25 and iodo), -OSO_CF3, -B(OH)2, -Sn(It')3
(wherein .l2' is as hereinbefore defined),
-Pb(CC(O)CFI3)39 -Bi(W)2, -Bi(W)2(OC(O)CH3)2,
-Bi(')~(OC(0)CF3)2 or 20  -I("W)(BF4), and W
represents an aryl or heteroaryl group, both of which
are  optionally substituted by one or more groups
selected f om X2 as hereinbefore  defined (e.g. W
represents the phenyl ring of the compound of formula
I as  hereiri:aefore defined), and X1, X2 and n are as
hereinbefore defined, for example S in the presence of
a catalyst containing, preferably, Pd or Cu, and a
base, such as  potassium or sodium hydroxide,
potassium carbonate, potassium tort-butoxide and
lithium A,N-diisopropylamide. Catalysts that may be
mentioned include Pd2(dba)3
(tris((Iihea.zylideneacetone)dipalladium(O)), bases
that may be mentioned include  cesium carbonate,
hgands that may be mentioned include 2,2' 10
bis(diphenyiphosphiino)-i,l'-binaphthyl and solvents
that may be employed  include toluene. Such reactions
may be performed at elevated temperature (e.g. at
about 90C) under an inert (e.g. argon) atmosphere.
Compounds of formula III (or derivatives thereof) in
which It' represents H or  15 CF3 may be prepared by
reaction of a compound of formula IX, R -OH Ix or an
enol ether equivalent (e.g. a methyl enol ether or a
silyl (e.g. trinrethylsilyl)  enol ether), or an
0-protected (e.g. at the carboxylic acid) derivative
thereof,  20 wherein Rd represents H or CF3 and R' is
as hereiribefore defined, with hydrazine (or a hydrate
or derivative (e.g. henzyihydrazine) thereof), for
example in the  presence of an alcoholic solvent (e.g.
EtOH) at elevated temperature (e.g. at  reflux). 2.5
Compounds of formula III in which either one of R' or
R2 represents Cl or F and  the other represents CHF2,
H or CF3 or both R' and R2 represent Cl or F, may be  



prepared by reaction of a corresponding compound of
formula III in which R' and  R2 both represent H or
one of P  or R2 represents H and the other represents
CHF2  or CF3, with an electrophile that provides a
source of chlorine or fluorine atoms, ,t  such as one
described hereinbefore in respect of preparation of
compounds of  formula I (process step (i)(b) above),
under reaction conditions known to those  skilled in
the art such as in the presence of a suitable solvent
(e.g. water). Thus,  relevant 4-halo, 5-halo or
4,5-dihalo substituted pyrazoles may be prepared in  5
such a manner. Compounds of formula III in which one
of k,' or RL represents fluoro and the other
represents H may be prepared from
4-nitropyrazole-3-carboxylic acid or 5-
nitropyrazoie-3-carboxylic acid (as appropriate)
employing an appropriate reagent 10 for the conversion
of the nitro group to it fluoro group (such as sodium
fluoride.  potassium fluoride, tetramiethylammonium
fluoride or tetrahutylammoniu n  fluoride) under
conditions known to those skilled in the art.
Compounds of formula III in which one of R' or R?
represents Cl or F and the  15 other represents II,
may be prepared by reaction of a compound
corresponding to a  compound of formula III but in
which one of R' or It' represents amino and the  other
represents H (as appropriate; i.e. 4- or
5-anninopyrazole-3-carboxylic acid)  followed by
conversion of the amino group to a diazonium salt
(employing  reagents and conditions known to those
skilled in the art, e.g. NlaNC12 and HC'1 at 20 5C)
and then the addition of an appropriate nucleophile
for the conversion to a Cl  or F. Suitable
nucleophiles include potassium, sodium or copper
chlorides or  fluorides. Alternatively, for the
introduction of the fluoro group, the appropriate
diazonium salt may be treated with a compound that
provides a source of  fluoroborate (e.g.
tetrafluoroborate) salts, for example by introducing a
cold 25 aqueous solution of NaBF4, HBFa or N11413F4,
so forming the appropriate  diazonium fluoroborate
(e.g. diazonium tetrafiouorborate), which may then be
heated. Compounds of formula Ill in which R'
represents CHF2, F, Cl or CF, may be  



30 prepared from corresponding compounds of formula
ITT in which R' represents H,  for example in
accordance with a procedure described in R. Storer el
al.,  Nucleoside's & Nucleotides 18, 203 (1999). The
appropriate reagents that may be 22  employed for the
introduction of the CHF2, F, Cl or CF, group are
described  hereiribefore in respect of preparation of
compounds of formula 1 (process step (i)  above). 5
Compounds of formula I11 may alternatively be prepared
by oxidation of a  compound of formula X, x  H 10
wherein R' and R2 are as hereinbefore defined, under
oxidation conditions known  to those skilled in the
art, for example mild or strong (e.g. employing an
aqueous  solution of potassium permanganate and
heating at retlux) oxidation conditions as
appropriate. 15 Compounds of formula III in which R2
is as hereinbetbre defined (e.g. H, Cl or F)  may be
prepared by reaction of a compound of formula X1, '..
1-OH Al 1E xI  H or a N-protected and/or 0-protected
(e.g. ester) derivative thereof; wherein l and  20 R'
are as hereinbefbre defined. For compounds of formula
III in which R`  represents Cl or F, reaction may be
with a suitable halogenating (i.e. chlorinating  or
fluorinating) reagent such as cesium fluoroxysulfate
or one described  hereinbefore in respect of process
step (i)(b), optionally in the presence of a  suitable
solvent (e.g. hexane, diethyl ether, tetrahydrofuran
or 1,4-dioxanc or 25 mixtures thereof) under
conditions known: to those skilled in the art. For 23
compounds of formula III in Which It2 represents H,
reaction may be with reagents  and tinder conditions
such as those hereinbefore described in respect of  



preparation of compounds of formula I (process step
(v)). 5 Compounds of formula III, in which R' and R2
are as hereinbefore. defined, may  be prepared by
oxidation of a compound of for uila XIA, XA  f,. RA
wherein R' and R2 are as hereinbefore defined, tinder
oxidation conditions known  to those skilled in the
ark, such as those described hereinbefore in respect
of 10 preparation of compounds of formula III (i.e.
from a compound of formula X)  above. Compounds of
formula III (or protected derivatives thereof) in
which R2  represents I-I and R' is as hereinbefore
defined (and preferably represents Cl or F)  15 and
may be prepared by reaction of a compound of formula
XIB, 0  F: XIB  OH or a protected derivative (e.g. an
ester, such as a C:_fi (e.g. ethyl) ester) thereof,
wherein It' is as hereinbefore defined (and preferably
represents CI or F), with  20 diazomethane, or a
protected derivative thereof (e.g.
trizmetliylsilyldiazome.thane), for example tinder
conditions known to those skilled in the art (such as
in the  presence of a suitable solvent (e.g. diethyl
ether) and/or at low temperatures (e.g.  0C to room
temperature)). 25 Compounds of formula III or X may be
prepared by reaction of a corresponding  compound of
formula V with a suitable base, such as one described
in respect of 24  preparation of compounds of formula
I, process step (i) (and, in particular,
organolithiuurs) followed by reaction with an
appropriate electrophilee For  example, in the case of
compounds of formula III, for the introduction of a
carboxylic acid group (or a protected derivative
thereof), the electrophile may be a 



5 source of CO2 (e.g. CO2 gas), which addition is
followed by the addition of a  suitable proton source
(e.g. TIC!), or a compound of formula XV as defined
hereinafter (e.g. methyl or ethyl chiorofbrmate) or,
in the case of compounds of  formula X. a compound of
formula XVI as defined hereinafter (e.g. methyl
iodide), or the like. 10 Compounds of formula IV in
which Xi represents -SO2N(IC4')R and X2, n, R"  and
R5j are as hereinbefore defined, may be prepared by
reaction of a compound  of formula XIC, <(X }r x1c  15
2 wherein X2 and n are as hereinbefore defined, with a
compound of formula XID,  llzl*d(124')1$.5' XID nil
wherein R4' and Ras' are as hereinbefore defined, for
example under conditions  known to those skilled in
the art (such as in the presence of a suitable base
(e.g.  triethylamine) and a suitable solvent (e.g.
dichloroniethane)), followed by  hydrogenation of the
isolated nitro, intermediate, for example under
conditions 25 known to those skilled in the art (such
as in the presence of a suitable catalyst (e.g.  Pd on
carbon (10%)) and a suitable solvent (e.g. MeOH)),
Compounds of formula \r may be prepared from a
compound of formula XIE, J.~  I CIE  H or a
N-protected derivative thereof, wherein J and R' are
as hereinhefore defined,  using reagents and
procedures known to those skilled in the art, for
example such  5 as those hereinbefore described in
respect of preparation of compounds of formula I
(process route (v)), or in respect of preparation of
compounds of formula III (the  



process involving reaction with a compound of formula
XI). Compounds of formula VII may be prepared by
reaction of a compound of  10 formula I'i' as
hereinbefore defined with either: (I) a compound of
formula X11,  R! 0 X11  15 wherein R' and J are as
hereinhefore defined; or (11) a compound of formula XI
as hereinbefore defined (or a N -protected and/or 0-
protected (e.g. ester) derivative thereof), fhr
example under coupling conditions  20 similar to those
described hereinhetbre in respect of preparation of
compounds of  formula I (process step (iii) or (vi)
above). Compounds of formulae VIII and 'III may be
prepared from compounds of  formula 111, and compounds
of formula XI, respectively, under dim eerising  25
conditions, for example in the presence of thionyl
chloride or oxalyl chloride 26  (optionally in the
presence of a suitable solvent and catalyst, such as
one  hereinbefore defined in respect of process step
(iii)). Other dimerising reagents  include
carbodiimidcs, such as 1,3-dicyclohexylcarbodilmide or
1-(3- damethylaminopropyl)-3-ethylcarb c)diimr:ide
(EDCI, or hydrochloride thereof)  optionally in the
presence of a suitable base (e.g.
4-dimethvlaminopyridine).  Compounds of formula X in
which R 2 represents CHI 2, Cl, F or CF3 may be
prepared froin a corresponding compound of formula X
(or a protected derivative  thereof) in which R7
represent H, for example under conditions and
employing 10 reagents such as those described
hereinbef'ore in respect of preparation of  compounds
of formula I (process step (i) above). Alternatively,
compounds of formula X may be prepared by
N-dealkyiation of a  compound of formula. XIIA, 15 y
tl R  



)....r~;\ lN XIIA  t wherein T represents optionally
substituted C'1-6 alkyl (e.g. methyl) and R' and R7
are as hereinbefore defined, under dealkylation
conditions known to those skilled  20 in the art, for
example by reaction with a suitable reagent (e.g.
p)Tidine hydrochloride) at high temperatures (e.g.
150'C to 220C)). Such a reaction may  be carried out
in the presence of a suitable solvent, but preferably
no further  solvent is present. 25 Alternatively,
compounds of formula X may be prepared from a compound
of  formula XIIB, 27 XI1B  )~..1.~:. N.. N H  or a
N-protected derivative thereof, wherein J and R' are
as hereinbefore defined,  using reagents and
procedures known to those skilled in the art, for
example such  as those hereinhethre described in
respect of preparation of compounds of formula 5 I
(process route (v)), or in respect of preparation of
compounds of formula Ili (the  process involving
reaction with a compound of formula XI). Compounds of
formula XI (or a N-protected and/or 0-protected (e.g.
ester)  derivative thereof) in which R' is as
hereinbefore defined and preferably.  10 represents H
or CP" maybe prepared by reaction of a compound of
formula VIII,  J --- Re X'111 wherein R` represents R'
as hereinhefore defined and preferably, 11 or CF3 and
J is  15 as hereinhefore defined, with a compound of
formula XIV, i~r C(IA)-C(O)OH XIv or a 0-protected
(e.g. ester) derivative thereof, for example at
elevated  20 temperature (e.g. at between 80 and 120C)
for between I and 3 days, optionally  in the presence
of an inert gas and preferably without the presence of
solvent.  Compounds of formula XI (or a '-protected
and/or 0-protected (e.g. ester)  



derivative thereof) in which R' and J are as
hereinbefore defined may be prepared 25 by oxidation
of a compound of formula XTIB as hereiribefore
defined, under  oxidation conditions known to those
skilled in the art, for example such as those
hereinbefore described in respect of preparation of
compounds of formula III (the  process involving
reaction with a compound of formula X). 28
Alternatively, compounds of formula Xl and XIIB (or,
where applicable, a ?n%  protected and/or 0-protected
(e.g. ester) derivative thereof) in which R' and J are
as hereinhefore defined may be prepared by reaction of
a compound of formula  XIE, as hereinbefore defined,
with an appropriate base (or a mixtures of bases), 5
such as those listed in process (i) above, followed by
quenching with an  appropriate electrophile such as:
(a) for compounds of formula Xl, a source of CO2 (e.g.
t 02 gas;  which addition is followed by the addition
of a suitable proton  source (e.g;. HCI)), or a
compound of formula XV, to .{C(O)OL'  XV wherein i f
represents Ct_5 alkyl and L" represents a suitable
leaving group such as halo (e.g. iodo, bromo or
chloro), or (b) for compounds of formula XHB, a
compound of formula XVI,  CII3L1' XVI  15 or the like
(i.e. another suitable methylating reagent), wherein
Lad represents a suitable leaving; group such as halo
(e.g. iodo or  brotno) or a sulfonate group (such as
-OSO2CF;, OSO2CH3 and  -OSO2-aryl (e.g. -O-tosyl)). 20
Compounds of formula XIA may be prepared by reaction
of I-aminopyridinium  iodide with a compound of
formula XVII, (R')(Cl)C=C(CI)(R2) XVII  25 wherein R'
and IL2 are as hereinbefore defined and the geometry
of the double  bond may be cis or trans, for example
under conditions known to those skilled in  the art
(such as in the presence of a suitable base (e.g.
potassium carbonate)) and a  



suitable solvent (e.g. THF)). The skilled person will
appreciate that the geometry  around the double bond
may effect the regioselectivity of the reaction. 30 29
Compounds of formula XIF, may be prepared by reaction
of a compound of  formula XVIII. J Ra XVi8 i wherein
R' and J are as defined hereinbefore, with
diazomethane under conditions  known to those skilled
in the art, for example, in accordance with procedures
described in T. Hanamoto et at, Chem. Conamun., 2041
(2005), e.g. in the  presence of a suitable solvent
(e.g. hexane, diethyl ether, tetrahydrofiaran or I,4-
dioxane or mixtures thereof) and optionally in the
presence of an inert gas. 10 Compounds of tbrmulae II.
IV, V, VI1 VIII A, VIIIB, IX, A1B, XIC, XID, XIIA,
XIII, XIV, XV, XVI, XVII and XVIII are either
commercially available, are  known in the literature,
or may be obtained either by analogy with the
processes  described herein, or by conventional
synthetic procedures, in accordance with 15 standard
techniques, from available starting materials using
appropriate reagents  and reaction conditions. In this
respect, the skilled person may refer to inter alia
"Comprehensive Organic Synthesis" by B. Ni. Trost and
I. Fleming, Pergamon  Press, 1991. 20 The substituent
.X' and X` (if present) as hereinbefore defined may be
modified  one or more times, after or during the
processes described above for preparation of
compounds of formula I by way of methods that are well
known to those skilled in  the art. Examples of such
methods include substitutions, reductions, oxidations,
alkylations, acylations, hydrolyses, esterifications,
and etherifications. The 25 precursor groups can be
changed to a different such group, or to the groups
defined in formula I, at any time during the reaction
sequence. In the case where  R' or R2 represents a C.l
or F group, such groups may be inter-converted (or
converted from another halo group) one or more times,
after or during the  



processes described above for the preparation of
compounds of formula 1. 30 Appropriate reagents
include NiCI (for the conversion to a chloro group).
The  skilled person may also refer to "Comprehensive
Organic- Functional Group 30  Transforrna:aons" by A.
R. Katritzky, 0. Meth-Cohn and C. W. Rees, Pergamon
Press, 1995. Other transformations that may be
mentioned include the conversion of a halo  5 group
(preferably iodo or bromo) to a cyano or 1-alkynyl
group (e.g. by reaction  with a compound which is a
source of cyan anions (e.g. sodiunm, potassium,
copper (I) or zinc cyanide) or with a 'I-alk}nie, as
appropriate). The latter reaction  may be performed in
the presence of a suitable coupling catalyst (e.g. a
palladium  and/or a copper based catalyst) and a
suitable base (e.g. a tri-(Cj_(, alkyl)amine 10 such
as triethylarmine, trihutylamine or
ethyldiisopropylan:ine). Further, amino  groups and
hydroxy groups may be introduced in accordance with
standard  conditions using reagents known to those
skilled in the art. Compounds of the invention may be
isolated from their reaction mixtures using  15
conventional techniques. It will be appreciated by
those skilled in the art that, in the processes
described  above and hereinafter, the functional
groups of intermediate compounds may need  to be
protected by protecting groups. For example the
pyrazole nitrogen may need 20 to be protected.
Suitable nitrogen-protecting groups include those
which form..  (i) carbanmate groups (i.e. alkoxy- or
aryloxy-carbonyl groups); (ii) amide groups (e.g.
acetyl groups); (iii) N-alkyl groups (e.g. btnzyl or
SENT groups);  (iv) N-sulfonyl groups (e.g.:u'
arylsulfonyl groups); 25 (v) N.phosphinyl and
N-phosphoryl groups (e.g. diarylphosphinyl and
diarylphosphoryl groups); or (vi) N silyl group (e.g.
a Al trinmethylsiiy] group). Further, the skilled
person will appreciate that, in the case where there
are two  functional groups protected (e.g, in the case
where the carboxylic acid group of  



30 the compound of formula III is an ester and the.
pyrazole nitrogen is protected with a benzenesulfonyl
group, then both groups may be deprotected in one step
(e.g. a  hydrolysis step known to those skilled in the
art). 31  Further protecting groups for the pyrazole
nitrogen include a methyl group, which  methyl group
may be deprotected under standard conditions, such as
employing a  pyridine hydrochloride salt at elevated
temperature, for example using microwave  5
irradiation in a sealed vessel at 200C. The protection
and deprotection of functional groups may take place
before or  after a reaction in the above-mentioned
schemes. 10 Protecting groups may be removed in
accordance with techniques that are well  known to
hose skilled in the art and as described hereinafter.
For example,  protected compoundsiintermediate.s
described herein may be converted chemically  to
unprotected compounds using standard deprotection
techniques. 15 The type of chemistry involved will
dictate the need, and type, of protecting  groups as
well as the sequence for accomplishing the synthesis.
The use of protecting groups is fully described in
"Protective Groups in Organic  Chemistry", edited by J
W F McOmie, Plenum Press (1973.), and "Protective  20
Groups in Organic Synthesis", 3rd edition, T.W. Greene
&.. P.G.M. Wutz, Wiley- Interscience (1999). Compounds
of the formula I and salts thereof are. useful because
they possess  pharmacological activity. Such
compounds./salts are therefore indicated as  25
phanrraceuticals. Certain compounds of for mnula I are
novel per se. The X1- and X2-bearing phenyl group in
compounds of formula I as hereinbefore  30 defined may
also be presented as follows: 3?  yi # Xs  wherein the
squiggly line dissecting the bond represents the point
of attachment of  



the phenyl group to the rest of the compound of
formula I, one of X3, X4, x5 -fir, 5 and X7 represents
X1 as h4 oin efore defined and the others represent H
or X' as  herein before defined. According to a
further aspect of the invention, there is provided a
compound of  formula I, as defined above, or a
pharmaceutically-acceptable salt thereof  10 provided
that: (A) when R' represents Cl, R' represents H, and:
(1) X3, X`, X and X7 all represent H. then X5 does not
represent Br, I or  -C(0)CH3; (2) X3, X5, X and X' all
represent I-I, then X4 does not represent  15
-C(0)CH3; (3) X3, X6 and X' all represent I-1, then X4
does not represent Cl when X5  represents methyl or
methoxy; (4) X~, X5 and X' all represent H, then X4
and X do not both. represent  -C(CI)OCH3 or
-C(0)0-isopropyl; 20 (5) X4, X' and X7 all represent
H, then X5 does not represent F when X3  represents
methyl; (6) X3, X and X' all represent 11, then X5
does not represent F when X4  represents -N02; (7) X4,
X5 and X represents H, then X7 does not represent
isopropyl when  25 X3 represents methyl; (8) X3, X5
and X` represents H, then X' and X6 do not both
represent  methoxy (9) X4, X5, X and X' all represent
H, then X3 does not represent methoxy, 33  (B) when R'
represents fl, R2 represents CF3, X4, X6 and X' all
represent H, then  X3 does not represent chloro or CF3
when X5 represents -NO2. 5 According to a still
further aspect of the invention, there is provided a
compound  of formula 1, as defined above, or a
pharmaceutically-acceptable salt tthereof, with  the
additional provisos that, when Pc' represents CF3 and:



(I) R' represents 11 or Cl, X'' represents f I and: to
(a) X`, X5 and X6 all represent H. then X3 does not
represent CF3; (h) X4 and X6 both represent 1-1, then
X3 does not represent promo when X5  represents -NO2;
(e) X4 and X both represent H, then .X5 does not
represent chloro when X"  represents CFy; 15 (d) X'
represents 1-I, then X3 does not represent chloro when
X5 represents  -NO2 and X'represents chloro; (11) R
represents H or Cl, then X3, X4 , X', X and X' do not
all represent F;  6 ..1 (111) R' represents Cl and X4,
X6 and .X' all represent H, then X3 does not represent
chloro or CF3 when X5 represents -NO2; (IV) R'
represents H, X3 represents Cl, then: (i) X4, X5, X'
and X' do not all represent H; '?5 (ii) X4 does not
represent Cl when X5 and X represent H or Cl and X7
represents H; ('iii) X5 does not represent Cl or Br
when X4, X' and X7 all represent H; (iv) X 7 does not
represent Cl when X5 represents H, Cl or -NO2 and X4
and  X both represent H; 343 (v) X5 does not represent
Cl when x represents Cl and X4 and A' both  represent
H, 34  (V) l ' represents H and X3 represents Br, then
x5 does not represent -OCF3 when  A', X6 and X7 all
represent H; (VI) R' represents H and X3 represents F
or I, then X5 does not represent -NO-2  5 when )d, X6
and X' all represent fl; (VII) R' represents H and X3
represents -NO2, then X' does not represent Cl or  CF3
when X4. X6 and X7 all represent H; 10 (VIII) R'
represents H, X3 represents CF3, then X5 does not
represent -NO2 when  



Y" and X` both represent Il and' represents Cl: (IX)
2' represents H, X3 represents CF3, then X5 does not
represent Cl, when X",  X6 and X' all represent H. 15
Although compounds of formula I and salts thereof may
possess pharmacological  activity as such, certain
pharmaceutically-acceptable (e.g. "protected")
derivatives  of compounds of the invention may exist
or be prepared which may not possess  such activity,
but may be administered parenterally or orally and
thereafter be 20 metabolised in the body to form
compounds of the invention. Such compounds  (which may
possess some pharmacological activity, provided that
such activity is  appreciably lower than that of the
"active" compounds to which they are  metabolised),
may therefore be described as "prodrugs" of compounds
of formula  1. All prodrugs of compounds of formula I
are included within the scope of the  25 invention. By
"prodnig of a compound of formula 1 we include
compounds that form a  compound of formula 1, in an
experimentally-detectable amount, within a
predetermined time (e.g. about 1 hour), following oral
or parenteral  30 administration. 35  Compounds of
formula I and salts thereof are useful because, in
particular, they  may inhibit the activity of
lipoxygenases (and particularly 15-lipoxygenase), i.e.
they prevent the action of 15-lipoxygenase or a
complex of which the 15- lipoxygenase enzyme forms a
part and/or may elicit a 15-lipoxygenase modulating 5
effect, for example as may be demonstrated in the test
described below.  Compounds of the invention may thus
be useful in the treatment of those  conditions in
which inhibition of a lipoxygenase, and particularly
15- lipoxygenase, is required. 10 Compounds of formula
I are thus expected to be useful in the treatment of
inflammation. 



The term "inflammation" will be understood by those
skilled in the art to include  any condition
characterised by a localised or a systemic protective
response,  15 which may be elicited by physical
trauma, infection, chronic diseases, such as those
mentioned hereinbefore, and/or chemical and; it
physiological reactions to  external stimuli (e.g. as
part of an allergic response). Any such response,
which  may serve to destroy, dilute or sequester both
the injurious agent and the injured  tissue, in ay be
manifest by, for example, heat, swelling, pain,
redness, dilation of 20 blood vessels and/or increased
blood flow, invasion of the affected area by white
blood cells, loss of function and/or any other
symptoms known to be associated  with inflammatory
conditions. The terra "inflammation" will thus also be
understood to include any.  25 inflammatory disease,
disorder or condition per se, any condition that has
an  inflammatory component associated with it, and/or
any condition characterised by  inflammation as a
symptom, including inter alia acute, chronic,
ulcerative,  specific, allergic and necrotic
inflammation, and other forms of inflammation  known
to those skilled in the art. The term thus also
includes, for the purposes of  30 this invention,
inflammatory pain and/or fever. 36  Accordingly,
compounds of formula I and salts thereof may be useful
in the  treatment of asthma, chronic obstructive
pulmonary disease (COPD), pulmonary  fibrosis,
allergic disorders, rhinitis, inflammatory bowel
disease, ulcers,  inflammatory pain, fever,
atherosclerosis, coronary artery disease, vasculitis,
5 pancreatitis, arthritis. osteoarthritis, rheumatoid
arthritis, conjunctivitis, iritis,  scleritis,
uveitis, wound healing, dermatitis, eezeina,
psoriasis, stroke, diabetes,  autoinimune diseases,
Alzheimer's disease, multiple sclerosis, sarcoidosis,
Hodgkin's disease and other malignancies, and any
other disease with an  inflammrratoiy component. 10
Compounds of formula I and salts thereof may also have
effects that are not linked  to inflammatory
mechanisms, such as in the reduction of bone loss in a
subject.  



Conditions that may he mentioned in this regard
include osteoporosis,  osteoarthritis, Paget's disease
and/or periodontal diseases. Compounds of formula 15 1
and pharmaceutically acceptable salts thereof may thus
also be useful in  increasing bone mineral density, as
well as the reduction in incidence and/or  healing of
fractures, in subjects. Compounds of formula I and
salts thereof are indicated both. in the therapeutic
20 and/or prophylactic treatment of the
above-mentioned conditions, According to a thither
aspect of the present invention, there is provided a
method  of treatment of a disease which is associated
with, and/or which can be modulated  by inhibition of,
a lipoxygenase (such as I5-lipoxygenase), and/or a
method of 25 treatment of a disease in which
inhibition of the activity of a lipoxygenase, and
particularly i S-lipoxygenase, is desired and/or
required (e.g. inflammation), which  method comprises
administration of a therapeutically effective amount
of a  compound of formula 1, as hereinbefore defined,
or a pharmaceutically-acceptable  salt thereof, to a
patient suffering from, or susceptible to, such a
condition. .0 "Patients" include mammalian (including
human) patients. 37  The tern "effective amount"
refers to an amount of a compound, which confers a
therapeutic effect on the treated patient. The effect
may be objective (i.e.  measurable by some test or
marker) or subjective (i.e. the subject gives an
indication of or feels an effect). Compounds of
formula I and salts thereof will normally be
administered orally,  intravenously, subcutaneously,
buccally, rectally, dermally, nasally, tracheally,
bronchially, sublingually, by any other parenteral
route or via inhalation, in a  pharmaceutically
acceptable dosage form. 1d Compounds of formula I and
salts thereof may be administered alone, but are
preferably administered by way of known pharmaceutical
formulations, including  tablets, capsules or elixirs
for oral administration, suppositories for rectal  



administration, sterile solutions or suspensions for
parenteral or intramuscular  15 administration, and
the like. Such formulations may be prepared in
accordance with standard and/or accepted
pharmaceutical practice. 20 According to a further
aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of
formula I, as hereinbefore  defined, or a
pharmaceutically-acceptable salt thereof, in admixture
with a  pharmaceutically acceptable adjuvant, diluent
or carrier. 25 The invention further provides a
process for the preparation of a pharmaceutical
formulation, as hereinbefore defined, which process
comprises bringing into  association a compound of
formula I as hereinbefore defined. or a
pharmaceutically acceptable salt thereof with a
pharmaceutically-acceptable  adjuvant, diluent or
carrier. if) Compounds of formula I and salts thereof
may also be combined with other  therapeutic agents
that are useful in the treatment of inflammation as
defined 38  herein (e.g. NSAIDs, coxibs,
corticosteroids, analgesics, inhibitors of 5-
lipoxygenase, inhibitors of FLAP (5-lipoxygenase
activating protein), and  leukotriene receptor
antagonists (L'T'Ras), and/or other therapeutic agents
that are  useful in the treatment of inflammation). 1
According to a further aspect of the invention, there
is provided a combination  product comprising: (A) a
compound of fbrtnula I, as hereinhefore defined, or a
pharmaceutically- acceptable salt thereof; and 10 (B)
another therapeutic agent that is useful in the
treatment of inflammation,  wherein each of components
(A) and (B) is formulated in admixture with a  p
larmaceutically-acceptable adjuvant, diluent or
carrier. Such combination products provide for the
administration of compound of the  



15 invention in conjunction with the other therapeutic
agent, and may thus be  presented either as separate
formulations, wherein at least one of those
formulations comprises compound of formula 1 or a.
salt thereof and at least one  comprises the other
therapeutic agent, or may be presented (i.e.
formulated) as a  combined preparation (i.e, presented
as a single formulation including compound  20 of the
invention and the other therapeutic agent). Thus,
there is further provided: (1) a pharmaceutical
formulation including a compound of formula. 1, as  25
hereinbeibre defined, or a pharmaceutically-acceptable
salt thereof, another  therapeutic agent that is
useful in the treatment of inflammation, and a
pharmaceutically-acceptable adjuvant, diluent or
cagier; and (2) a kit of parts comprising components:
30 (a) a pharmaceutical formulation including a
compound of formula 1, as  hereinbefore defined, or a
phar~aaa eutically-acceptable salt thereof, in 39
admixture with a pharmaceutically'-acceptable
adjuvant, diluent or carrier;  and (b) a
pharmaceutical formulation including another
therapeutic agent that is  useful in the treatment of
inflammation in admixture with a  5
pharmaceutically-acceptable adjuvant, diluent or
carrier, which components (a) and (b) are each
provided in a form that is suitable for
administration in conjunction with the other. The
invention further provides a process for the
preparation of a combination  10 product as
hereinbefore defined, which process comprises bringing
into  association a compound of formula I as
hereinhefore defined, or a  pharmaceutically
acceptable salt thereof with the other therapeutic
agent that is  useful in the treatment of
inflammation, and at least one pharmaceutically-
acceptable adjuvant, diluent or carrier. 15 By
"bringing into association", we mean that the two
components are rendered  



suitable for administration in conjunction with each
other. Thus, in relation to the process for the
preparation of a kit of parts as liereinbefore.  20
defined, by bringing the two components "into
association with" each other, we  include that the two
components of the kit of parts Wray he: (i) provided
as separate formulations (i.e. independently of one
another), which  are subsequently brought together for
use in conjunction with each other in  combination
therapy; or 25 (ii) packaged and presented together as
separate components of a "combination  pack" for use
in conjunction with each other in combination therapy.
Compounds of formula I and phannaceutically_acceptab]
e salts thereof may be  administered at varying doses.
Oral. pulmonary and tropical dosages may range  30
from between about 0.01 mgrkg of body weight per day
(mg/kg;/day) to about 100 mg/kg/day, preferably about
0.01 to about 10 mg/kg/day, and more preferably  about
0.1 to about 5.0 ingikg day. For e.g. oral
administration, the compositions 40  typically contain
between about 0.01 mg to about 500 mg, and preferably
between  about I mg to about 100 tug, of the active
ingredient. Intravenously, preferred  doses will range
from about 0.001 to about 10 mg/kg/hour during
constant rate  infusion. Advantageously, compounds may
be administered in a single daily dose, 5 or the total
daily dosage may be administered in divided doses of
two, three or  four times daisy. In any event, the
physician, or the skilled person, will be able to
determine the  actual dosage which will be most
suitable for an individual patient, which is likely
10 to vary with the route of administration, the type
and severity of the condition that is to be treated,
as well as the species, age, weight, sex, renal
function, hepatic  function and response of the
particular patient to be treated. The above-mentioned
dosages are exemplary of the average case; there can,
of course, be individual  instances where higher or
lower dosage ranges are merited, and such are within
15 the scope of this invention. Compounds of formula I
may have the advantage that they are effective and/or



selective inhibitors of lipoxygenases, and
particularly 15-lipoxygenase. 20 Compounds of formula
I may also have the advantage that they may be more
efficacious than, be less toxic than, be longer acting
than, be Sore potent than,  produce fewer side effects
than, be more easily absorbed than, and/or have a
better  pharnmacokinetic profile (e.g. higher oral
bioavailability and/or lower clearance)  than, and/or
have other useful pharmacological, physical, or
chemical properties 15 over, compounds known in the
prior art, whether for use in the stated indications
or otherwise. Biological Test 30 The assay employed
takes advantage of the ability of lipoxygenases to
oxidize  polyunsaturated fatty acids, containing a
1,4-cis-pentadiene configuration, to their
corresponding hydroperoxy or hydroxyl derivatives. In
this particular assay, the 41  lipoxygenase was a
purified human I5-lipoxygenase and the fatty acid was
arachidonic acid. The assay is performed at room
temperature (20-22C) and the  following are added to
each well in a 96-well mnicrotiter plate: a) 35 1tL
phosphate buffered saline (PBS) (pHI ",.4); 5 h)
inhibitor (i.e. compound) or vehicle (0.5 d DMSi3); c)
10 pL of a 10 x concentrated solution of
15-lipoxygenase in PBS. The plates  are incubated for
5 minutes at room= temperature; d) 5 fil of 0.125 mM
arachidonic acid in PBS. The plate is then incubated
for 10  minutes at room temperature; 10 e) the
enzymatic reaction is terminated by the addition of
100 1ti McOH; and f) the amount of
15-hydroperoxy-eicosatetraenoic acid or 15-hydroxy-
eicosatetraenoic acid is measured by reverse phase
HPLC. The invention is illustrated by way of the
following examples, in which the  15 following
abbreviations may be employed: aq. aqueous  T3uLi
n-butyllidniutr  DMAP 4-dimethylaminopyridine 



20 DMF dimethyl ormamide  DIPEA diisopropylethylamine
EtOAc ethyl acetate EtOH ethanol  McOll methanol  25
MS mass spectrum NMR nuclear magnetic resonance  it
room temperature sat. saturated TBTLT
fJ-benzotriazol-l-yl-:3r,11;i~7', F'-tetra
tetkiyluronium  30 tetrafluoroborate THE
tetrahydrofuran 42  Starting materials and chemical
reagents specified in the syntheses described  below
are commercially available from, e.g. Sigma-Aldrich
Fine Chemicals.  Unless otherwise stated, one or more,
tautomeric forms of compounds of the 5 examples
described hereinafter may be prepared in situ and/or
isolated. All  tautomeric forms of compounds of the
examples described hereinafter should he  considered
to be disclosed. Synthesis of intermediates:  10
1-lienzenesulfonyi-3-n~etlavlla}x zolc (I) A mixture
of 3-nlethylpyrazole (5 g, 60.9 mmol), benzencsulfonyl
chloride (8.55  mL. 67 mmol) and triethylaminc (9.3
mL, 67 nurrol) in aeetonitrile was heated at  reflux
for 2 It, allowed to cool and concentrated. EtOAc (300
mL) was added and 15 the solution was filtered and
concentrated to provide a solid residue which was
crystallised from EtOAc to give the title compound as
an off-white powder (Yield:  7.92 g, 58 %). 'H-NMR
(13iSO-d6): 8 8.35 (d, IH), 7.97-7.94 (m, 2H), 7.78
(tt, 1H), 7.66 (t,  2I-H), 6.43 (d, I I-i), 2.17 (s,
3I-I). 



20 5-CMoro-l-(2-ehlorohennzenaesulfonyl
-3-methylpyrazole II) BuLi (i.6M, 5.9 mL, 9.45 mmol)
was added under argon to a solution of
1-benzenesulfonyl-3-niethyl'pyxazole (940 mg, 4.5
amzaol; see intermediate (1)  above) in TI-IF (50 mL)
at -78C. The mixture was stirred for approximately 30
25 min before hexaehloroethane (3.7 g, 15.8 mmol) was
added. After stirring at  -78C for 18 h, NH4C1(aq,
sat, 50 niL) was added and the mixture was allowed to
come to it. Water (50 mL) was added, the layers
separated, and the aqueous phase  extracted with EtOAc
(2 x 100 ml-,). The combined organic phases were dried
(Na2SO4) and concentrated. Purification by
chromatography (1:4 EtOAc/heptane), 30 followed by
recrystallisation from EtOAciheptane, gave the title
compound as  white crystals (Yield: I.1 g, 84%).
-H-NMR (13MS0-d5): 8 8.17 (dd, IH), 7.87-7.67 (m,
411), 2.15 (s, 311). 43  5-Cldoro-3-methgyxazole
(111)( 1I1I Sodium ethoxide (1514'1, 16.1 rnI, 40.3
mniol) was added to a solution of
5-chioro-I-(2-chlorohenzerresulfc~iiyl)-36methylp)aazo
le (6.9 g, 27 nunol; see  5 Intermediate (II) above)
dissolved in EtOH (50 mL). The solution was stirred
for 30 min at rt, water ('00 nrL) was added, the
mixture was neutralised using. HC1  (aqqueous, 2M) and
extracted with EtOAc (3 x 100 niL). Concentration of
the  combined organic phases resulted in precipitation
prior to complete solvent  removal. The precipitate
was filtered off and the filtrate was concentrated to
give 10 the title compound as a brown oil that
crystallised on standing (Yield: 1.0 g, 33%)  which
was used without further purification. 'I-I-N14'IIt
(DMStl-d5). 3 12.66 (br s, 111), 6.03 (d, 111), 2.20
(s, 3H).  5-Chloro-3-methyizvrazole (111) (alternative
synthesis) 15 A mixture of
5-chloro--1,3-dinrethylpyrazole (7.00 g, 54 mmol) and
pyridine  hydrochloride (37.0 g, 320 rnmol) was heated
at 200C fir I S Ir. Hydrochloric  acid (aq., 2M, 200
mL) was added after cooling to -60C and the mixture
was  extracted with EtOAc (3x100 mL). The combined
organic extracts were washed  



with NaCl (sat., aq., 150 mL), dried (Na)SO4) and
concentrated in vacuo to give  20 the product as white
crystals (Yield 4.03 g, 64 MS (14I'+II) rniz 117. 'H
NMR (D14IS3-d5, 400 M11z) 6 12.66 (s, 1H), 6.02 (s,
111), 2.20 (s, 3H).  saChlorip ra plc -e rllq;
ylie_acid-(I ' 25 A solution of I1nO4 (3.5 g, 22
nnnol) in water (120 mL) was added in portions  over a
period of 5 h at 70C to a solution of
5-ch1om-3-methylpyrazole (1.0 g, 8.8  mulol; see
Intermediate (111) above) in water (50 mL) and
tert-butanol (I mL). The  mixture was stirred at 70C
overnight and filtered through Celite'5. The
colourless  filtrate was concentrated and acidified
with IIC1 (aq., 2M). Filtration gave the title 30
compound as a white powder which was used without
further purification. (Yield:  913 mg, 80%). 'H-N?vlR
(DMSO-d&): 6 6.80 (s, 1H), 4.40 (hr s, IH). 44
1-Benzenesulfonyipyrazoie (V) A solution of pyrazoie
(5 g, 73 rnmol), benzenesulfonyl chloride (8.5 mL, 67
nimol), and triethylarnine (6.8 mL, 67 niiciol) in
acetonitrile (250 niL) was stirred  S for 30 min at
reflux. The mixture was cooled and filtered. The
filtrate was concentrated to a yellow residue that was
purified by chromatography (1:4  EtOAc/heptane).
Reerystailisation from EtOAc/heptane gave the title
compound  as colourless plates (Yield: 11.99 g, 86
0/0), 'H-NMR (DMSO-d,): 6 848 (d, 111), 7,97 (d, 2H),
7.90 (d, IH), 7.79 (t, 111), 7.67  10 (t, 2H),
7.61-7.60 (m, IH). 5-Chloropyrazole (VI) BuLi (1.6M,
3.4 inL, 5.4 nnnoi) was added under argon to a
solution of  1-benzenesulfonylpyrazoe (750 mg, 3.6
mmol; see Intermediate (V) above) in  15 THE (50 mL)
at -78C. The mixture was stirred for 45 min before
hexachloro ethane (1.70 g, 7.2 rmol) was added in one
portion. After stirring at - 78C for 10  mm, the
mixture was allowed to warm to 10-15'C over 75 min,
The mixture was  poured into II2 ,,NF14C1 (1:1, aq,
sat, 50 ml.). The layers were separated and the  



aqueous phase was extracted with EtOAc (2 x 50 rnL).
The combined organic 20 phases were dried (Na2SOOa)
and concentrated. The semi-solid residue was
dissolved in MeOH (30 niL) followed by addition of
sodium methoxide (30% in  McO11, 1.6 mL, 7.2 mmol).
Stirring at rt for 45 rain, addition of NaHCO3 (sat.,
aq., 1 inL) followed by extraction, concentration of
the extract and purification of  the residue by
chromatography (1:1 EtOAc/ heptane) gave the title
compound as a  25 white solid (Yield: 78 ing, 21 %).
1-Benzenesulfonvl- 3-chiorop,,Tazole (VII) A solution
of 5-chloropyrazole (35 mg, 0.34 mmol see Intermediate
(VI) above),  benzene suifonylchloride (0.044 mL, 0.34
mmol), and triethylamine (0.047 niL,  30 0.34 nirnol)
in acetonitrile (250 rnL.) was stirred for 4 h at 60C.
The mixture was cooled and concentrated. Purification
by chromatography (1:4 EtOAcJheptand  gave the title
compound as colourless needles (Yield: 42 3ng, 511,0).
45  '1-I-N141Ie' ((17M80-do): 8 8.61 (d, 11-1), 8.01
(d, 211), 7.84 (t, 111), 7.71 7.79  (d, I1-I).
4,5-13ichioropyrazole-3-carboxylic acid (VIll) 5
Chlorine gas was bubbled slowly through a stirred
solution of 5-chloropyrazole-3- carboxylic acid (3.00
g, 20.5 nnnol; see intermediate (IV) above) in water
(2.0 L)  at it over 3 h. The solution was stirred for
18 h in an open flask and then  concentrated in vacuo.
The resulting slurry was extracted with EtOAc (3x100
mL), the combined organic phases were washed with NaCl
(sat., act., 100 mL), 10 dried (Na2SO4) and
concentrated in vacuo to give the product as a white
powder  (Yield 3.20 g, 86 %). MS (M--H) nuz 179. 'H
NMR (DMSO-rat;, 400 MHz) 5 14.74 (s, 1 H), 14.09 (s, l
H).  15
4.5-13is(trifluoronxethyLI)tpvrazole-3-carboxvhe acid
(IX) (a) 21'-Bid(tritluoromet yl.)pyrazolo[Ig5-alp.
dine A mixture of 1-aminopyridinim iodide (3.00 g,
13.51 nunol), K2C0 (3.73 g,  27,02 mmol) and
2,3-dichioro-1,1,1,4,4,4-hexafluoro-but-2-one (mixture
of cis- 



20 and trans-isomers, 9.18 g, 39.41 mmol) were stirred
in THE (100 mL) at rt for 24 h. The mixture was
partitioned between EtOAc (100 mL), water (100 mL,)
and  hydrochloric acid (2M, 5 rnL), the phases were
separated, the organic phase  washed with NaCl (50
rnL), dried (Na2SO4) and concentrated in vacuo. The
residue was dissolved in hfeC)11(25 mL) and filtered
through Celhe. The filtrate 25 was concentrated to
give the title compound as slightly yellow needles
(Yield:  2.95 g, 86%). 'H N AIR (CDCl3, 400 MHz) 5
8.45 (ddd, 1Ff), 7.75 (dd, lli), 7.39 (ddd, 1l-f),
7.02  (ddd, 1H). 30 (h)
4,5-Bis(trit7.uororr,ether)pyrazole-3-carhoxytic acid
KMnO4 (7,74 g, 49.0 nrnnol) was added portion-wise to
a mixture of
2,3-his(tritluoroznethyl)pvrazolo[I,5-a]pyridine (2.49
g, 9.80 namol), t-BuOH (30 46  mL) and water (120
inL). After stirring at rt for 24 h the mixture was
filtered  through Celite"~'. The filtrate was washed
with CH2C12 (2x50 lilt,), then the pH  was adjusted to
1 with concentrated hydrochloric acid {act.). The
mixture  concentrated in vacua to give a solid, which
was extracted with acetone (3x20 5 mi.). The combined
extracts were concentrated and the residue
crystallised from  hydrochloric acid (aq., 0.104; 2.5
mL). The solid was collected, washed with  water
(2x0.5 mL) and dried in vacuo to give the title
compound as a white solid  (Yield: 1.63 g, 67%). E3C
NNIR (CD;OD, 100 MHz) 8 159.2 (s), 141.3 (q), 137.7
(s), 122.4 (q), 121.6  10 (q), 112.4(q). Trillxt~r
snietYlylpractsle-g_-c_arlsosl(4_tcirl etlnyi ester
(X) A solution of triniethylsilyldiazomettiatie in
diethyl ether (2,0 M, 1.8 mL, 3.6  mmol) was added
slowly under argon at 0 C to a stirred solution of
ethyl 4,4,4- 15 trifluoro-2-butynate (0.50 g, 10 mmol)
in diethyl ether (10 mL). The mixture was stirred at 0
C for 5 min, the ice-bath was removed and the solution
stirred at  ambient temperature for 2 h. The mixture
was concentrated and the residue  purified by flash
column chromatography (EtOAciheptane) to give the
product as  



a white powder (Yield: 465 mg, 75 %). 20 'U NMR
(DMSO-d6, 400 MHz) S 14.1 (br. s, lit), 8.44 (s, 1H),
4.30 (q, 2H), 1.28  (t, 3H).
4-Chlorrs-5-trifluoromethvlpyrazolq-3-carboxylic acid
(XI) KMnO4 (10.7 g, 67.7 mnol) was added portion-wise
to a mixture of  5-trifluoromethyl-4-c.1
oro-3-methylpyrazole (5.0 g, 27.1 mmol), t-BuOH (50
mL)  25 and water (250 mt.). The mixture was stirred
at 75 C for 3 days. After cooling to rt the
precipitate was filtered off and the filtrate was
concentrated in vacua.  Concentrated hydrochloric acid
(aq., 10 niL) was added and the mixture extracted
with EtOAc (5x30 rnL). The combined extracts were
washed with NaCl (sat., aq.;  50 mL), dried (Na2SO4)
and concentrated in vacito to give the product as a
white  30 solid (Yield 4.90 g, 84%). MS (Ut-H)m!Z=213.
47  2-: mina-N methvlbenzenesultilfisEmide__(.41I] (a)
VMethyl-2-nitrobenzetiesulfonaniide 5
2-Nitrobenzenesulfonyl chloride (2.22 g, 10 mmol) was
added portion-wise to a  mixture of 3nethylamine
hydrochloride (810 mg, 12 mmol) and trietlylamine
(3.34  rnL. 24 mmol) in CH2Cl2 (100 mL) at 0 C. The
mixture was allowed to warns to  it, stirred for 1 h
and then McOH (20 raL) was added. The mixture was
stirred for  additional 1.5 h at rt and then C112C12
(50 mL) was added. The mixture was 10 washed with
hydrochloric acid (a.q., IM, 100 mL) and NaCI (sat.,
aq., 50 m1,),  dried (Na2SO4) and concentrated in
vacuo to give yellow needles.  I1_ecrystallisation
from C.112C12/MeOH gave the sub-title compound as
slightly  yellow needles (Yield 1.41 g, 65%). 'H NMR
(DMSC1-d5, 400 MHz) 6 8.00-7.95 (m, 2H), 7.95-7.86 (m,
3H), 2.54 (d,  15 3H). (b) 2
Aarino-,N%-n-ie#hylhenzenesulfonamide i
-Methyl-2-nitrobenzenesuifonanride (1.40 g, 6.47 mmol)
in McOH (30 m1,) was  hydrogenated over Pd on carbon
(10%, 300 mg) at ambient temperature and  



20 pressure for 2.5 h. The mixture was filtered
through Celite(r) and the filtrate concentrated in
vacua. The residue was purified by column
chromatography  (EtOAciheptane) to give the title
compound (11.10 g, 91%) as a colourless oil. 'H :AMR
(DMSO-d(,, 400 MHz) 3 7.46 (dd, 1H), 7.33 (q, 1H),
7.26 (ddd, 111),  6.81 (dd, 113), 6.62 (ddd, III),
5.90 (s, 211), 236 (d. 3H). 25 2-'Am.ino-;N;
W.dimethvlbenzenesufonamide. (XIII)  (a) '
1V:Birtlcthytn2-alatsc ca3zenpsglfo-naniieg Prepared
by a procedure analogous to that described above for
S'-:methyl-2- 330 nitrobenzenesulfbnamide using
dimethylamine hydrochloride (978 mg, 12 nunol)
instead ofinethylamine hydrochloride. Yield: 1.15 g
(51%) of white needles. 'H NMR (DMSO-d6, 400 MHz): 6
8.00-7.83 (in, 413), 2.82 (s, 6H). 48  (b) 2 :5sixiiio
:V__-c3girihv blu3,Yulfncaa;zlare Prepared by a
procedure analogous to that described above for
2-amino N  methylbcnzenesulfonamide from iV;
,N'-dirnetliyl-2-nitrobenzenesulfonainide (1.15  5 g,
5.0 mmol) instead of 1V-methy
2-nitrobenzenesulfonamide, Yield: 889 mg  (89%) of an
almost colourless solid. 'H NMR (DMSO-d6, 400 VEz): 8
7.39 (dd, 11H), 7,31 (ddd, IH), 6.87 (dd, IH),  6.65
(ddd, 1H), 6.05 (s, 21-1), 2.64 (s, 6H). 10
5:Didlluoroineth;11-4 chloropyrazoie-3-carboxylic
acid--{X14')  (a) 5-Difluoronxethylpysazol
-3-carboxylic acid KMnO4 (2.74 g, 9.45 imriol) was
added in portions to a mixture of
5-ditluoromethyl-3-methylpyrazole (500 rug, 3,78
mmol), t$3uOH (10 mL) and  15 seater (100 mL). The
mixture was stirred at 75 C for 18 h.After cooling to
rt the precipitate (Mn02) was filtered off and the
filtrate was concentrated. HO (aq.,  cone.; 2.0 mL)
was added and the mixture was extracted with EtOAc
(51,20 nil.).  The combined extracts were washed with
NaCl (sat., aq.; 25 mL), dried (Na2SO4)  and
concentrated. The ina.terialwas purified using reverse
phase column (RP-18)  



20 and CH1CNlwater (1:2) as eluent (Yield: 250 mg, 41
%). MS (M--H) m /z = 161. 'H NMR. (17MSO-d5, 400 MHz)
6 14.27 (s, 111), 13,60 (br, s, 1H), 7.03 (t, IH),
6.97 (s; 11-1). 25 (h)
:5-Difiuoronzethyl-4-chloropyrazole-3-car +oxyliq acid
Chlorine gas was bubbled slowly through a stirred
solution of 5-difluoro- methylpyrazole-3-carboxylic
acid (100 mg, 0.62 mmol) in water (100 inL) at it
over 3 It The solution was stirred for 18 h in an open
flask and concentrated. The  slurry was extracted with
EtOAc (3x20 ml.), the combined organic phases were 30
washed with NaCl (sat., aq., 25 rL), dried (Na2SO4)
and concentrated in vacuo to  give the product as a.
white powder (Yield 106 mg, 87 %). MS (M--H) infz =
195, 197. 49  Examples Exampic_ z 4nchlpro-
'(2-chloro-4-fluorophenyi)pyrazole-3-carboxarnide  5
(a) 4-Chloro- 3-methyipyr_azolp hydrochloride A
stirred solution of 3-nrethylpyrazole (50 mrnol, 4.10
g) in carbon tetrachloride  (50 mL) was saturated with
chlorine gas at -78C. The temperature was allowed to
rise to at and the mixture was stirred overnight. The
slunry was diluted with 10 pentane (50 i L) and
stirred for an additional 30 min. The white
crystalline solid  was filtered off, washed with
pentane (2x50 mL) and dried to provide the sub-title
compound (Yield 7.50 g (98%)). MS (VI+TH) r /z = 117.
'H N MR (13MSt3-dh, 400 M11z) d 13.38 (s, 21-I), 7.68
(s, 1H), 2.16 (s, 31-1).  15 '3C NMR (17MSO-d6,100
MHz) h 139.1, 132.2, 106.8, 9.3. (b) 4_-C1xl
ro3svrgzole-3-carboxy1ic acid A well-starred mixture
of 4-chloro-3-nnethyfpyrazoie hydrochloride (20 imnol.
3.06 g; see step (a)) and potassium permanganate (50
nnnrol, 11.4 g) in water (500  



20 rnL) was stirred for 3 days at rt and then for 5 h
at 70C. The mixture was filtered and concentrated.
Hydrochloric acid (aq., 1M; 50 rnL) was added and the
mixture  was extracted with EtOAc (5x50 mL). The
combined extracts were washed with  NaCl (sat., al.),
dried (Na2SO4) and concentrated to give 640 mg (22%)
of the  sub-title compound as a white solid. 25 'Fl
NMR (DMSO-d6, 400 MHz) 6 13.47 (br s, 2H), 7.92 (br s;
1H).  (c) 3_$-Diclilor-o-dipyl_azol-oj1_5-a; P,5'-d
pyrazine-4.9-dione A mixture of
4-chloropyrazole-3-carboxylic acid (2.0 mmoi, 300 mg;
see step (b)  above) in thionyl chloride (25 rnL) was
heated at rcllux for 3 days. The excess  30 thionyl
chloride was removed in vacua and the crude product.
employed in the  next step without purification. 50
(d) 4_ llore__U__~2_ Illoro_ _tl "a_oplzerls _}p. a_a
olg _3-caE_t~(c)xanx e A mixture of
3,4-diehlorodipyraz.olo[1,5-a;
l',5'-d]pyrazine-4,9-dione (0.20 mmol,  51 mg) and
2-chloro-4-iiuoroaniliiie (1.0 raniol, 146 rng) was
heated at 120C for  S 1 h, cooled to ambient
temperature and diluted with pentane (5 mL). The
precipitate was filtered off and washed with pentane
(30 mL). Crystallisation from  EtOH:water (4:1, 20
nnL) gave 44 nng (77 %) of the title compound as a
white  solid. MS (M '+H) rra/z = 274. 10 rll NMR
(DMSO-d5, 400 MHz) 6 13.8 (br s, 11-1), 9.65 (s, 1H),
4.20 (s, 1H), 7.96  (dd, 1H), 7.57 (dd, 1 H), 7.24
(ddd, 1F1). El4ix11?le-2
5-Chloro-N(2-ehlori)-4-fluorophenyl)pyrazole-3-carboxa
mide  15 (a) 5-Chloro-3-methvipvrazole A. mixture of
5-chloro-1,3-dirnethylpyrazole (2.6 mrrrol) and
pyridine hydro- cliloride (13.1 mmol) in a sealed 5
nil, process vial was heated using :microwave
irradiation for 2 hat 200'C. After cooling to rt,
EtOAc (15 mL) was added and the 20 mixture was washed
with 11C1 (aq., 2M; lOmL), NaCl (sat., aq.), dried
(MgSO4)  



and concentrated to afford the sub-title compound as a
white solid (Yield: 210 mg  (67%)). MS (M'+H) nl/z =
117. 'H-NMR (DMSO-d6, 400 MHz), 6 1166 (by s, 114),
6.03 (m, 1H), 119 (s, 3H).  25 (b)
5-Chloropyrazole-3-carboxylic acid A mixture of
5-chloro-3-methylpyrazoie (3.6 mmol; see step (a)
above), water (6  mL) and test-butanol (1.2 rnL) was
heated to 75C, after which KMnO4 (1.4'2 g, 9  mmol)
was added. The mixture was stirred at 75C overnight
and filtered hot. The 30 solids were washed with
boiling water. The combined cooled filtrates were
extracted with EtOAc, and the combined extracts washed
with NaC1 (sat., aq.),  dried (MgSO4t) and
concentrated. The crude solid was recrystallised from
5 1 Etta Aclhexancipentanc to give the sub-title
compound as white crystals (Yield:  350 mg, (67%)).
'1-1-NNrR (DMSO-d6, 400 MHz), 3 13.65 (br s, 111),
6.80 (s, ili)  5 (c) 5-Chloro-N
(2-chloro-4-fluoroy?zenyl)RYra ,q)e-3-c4rboxarni e A
mixture of5-chloropyrazole-3-carboxylic acid (I mmol;
see step (b) above) and  SoCi, (1 mL) was heated at
reflux for 18 h, cooled and concentrated. A portion of
the resulting white solid (70 mg) was mixed with DLAP
(0.27 mmol) and  2-chloro-4-fluoroaniline (0.27 mmol)
in CH2C12 (10 mL) and stirred at 60C for 10 20 It.
After cooling to rt, the solid was filtered off and
washed with CH2C12. The  solid was dissolved in EtOAc
(15 ml,) and washed with HCI (aq., IM) and NaCI
(sat., aq.). The organic phase was dried (MgSO4) and
concentrated. Crystallisation  (EtOH/water) furnished
the title compound as a white powder (Yield: 28.9 nmg
(39%)). 15 MS (M'+-Fl)?n,z-274. 'F1 NM1f(DMSO-ds, 400
MHz), 6 10.21 (br s, 1K), 7.58 (dd, 2H), 7.27-7.32 (m,
1H), 7.09 (hr s, 1H). Examlg_3,  



20 5-Chloro-,N'1(2,4-diclnld)rophenyl)pyrazole-3-carbo
xaexaide Bull (1.6M, 0.11.6 mL, 0.19 mmol) was added
under argon to a solution of
1-benzenesutfonvi-3-chloropyrazole (30 mg, 0.12 mmol;
see Intermediate (VII)  above) in THF (2 nil,) at
-78C, The mixture was allowed to stir for 30 min
before 25 1.4-dichlorophenylisocyanate (46 rng, 0.25
rnmoi) was added. The mixture was  stirred at -78C for
a further 18 In. after which N1I4C1 (aq, sat; 2 mL)
and Et)Ac  (20 mL) was added, The layers were
separated and the aqueous phase extracted  with EtOAc
(10 niL), The combined organic phases were dried
(Na2SO4) and  concentrated. Purification by
chromatography (1:4 EtOAc/heptane) gave a white 30
solid residue which was dissolved in McOll (10 mL).
Sodium inethoxide (30% in  IaleOl-I, 0.024 mL, 0.1 m
mol) was added and the mixture was stirred at rt for 3
days, after which NI-14C1 (sat., aq.; 20 mL) was
added. The mixture was diluted 52 with water (30 n:L)
and the EtOH removed in racuo. The aqueous residue was
extracted with EtOAc (3 x 50 mL.) and the combined
extracts were dried (Na9SO4)  and concentrated.
Chromatography (1:4 EtOAc/heptaue) gave the title
compound  as a white solid (Yield: 7 mg (35 %)). 5
'H-NMR (DMS0-(16): 5 13.4 by s, 1H), 10.2 (s, '11H),
7.76 (s, 1H), 7.57 (s, IH),  7.48 (dd, H 1), 7.10 (s,
I H). L-NuRPkA  3-Chloro-,N,'-(2,3-dichlorophenyl)p
y}mule-5_carboxam de  10 (a) >:-
nzen5i11L1~F~}d~-~4-G1)1S57 e? k?E riiit)~, ac id (11-
ichk-sro-, 1C?IY  amide
I-Benzenesulfonyl-3-chloropsrazole (0.41 mot; see
Intermediate (V11)) was  dissolved in dry THh' (10 mL)
under argon at -78C. BuLi (0.38 mL, 1.6M in  15
hexane, 0.621n1no1) was added and the mixture was
stirred for 45 min, after which
2,3-dichlorophenylisocyanate (116 mg, 0.62 rnmoi) was
added. The mixture was  stirred for 18 h at -78'C.
NH4C1 (sat., aq., 10 mL) was added and the mixture
extracted with EtC?Aac (3 x 30 mL). The combined
extracts were dried (Na2SC3.)  



and concentrated. Purification by chromatography gave
the sub-title compound  20 (115 nrg, 65%) as a white
powder. 'H-NMR (DMSO-d6): 10.97 (s, IH), 8.08 (d,
21-1), 7.85 (t, 11-1), 7.75-7.70 (m,  3H), 7.60 (d, I
H), 7.46 (t, 114), 7.13 (s, 111). (b)
5-Chloropyrazole-3-carboxylic acid
(2,3-dichlorophenvl)amide 25
2-Benzenesulfonyl-5-chloropyrazole-3-carboxylic acid
(2,3-dichlorophenyl)- amidc (88 mg, 0.20 mmol) was
dissolved in EtOH (5 n;L), after which sodium
hydroxide (aq., 4M, 0.3 rrmrol; 77 tiL) was added. The
mixture was heated at  70C for 2 h and concentrated.
NaCi (sat., aq.; 10 mL:) was added and the mixture
was extracted with EtOAc (3 x 10 mL:). The combined
organic extracts were 30 dried (Na2SO4), filtered
through C.elite(r) and concentrated. Purification by
chromatography gave the title compound (18 mg, 30 %)
as a white powder. 53  'I1-NMR. (DISC)-d5): 14.1.2'
(s, 1H), 10.29 (s, 111), 7.59 (d, 2H), 7.42 (t, III),
7.0 7 (s, I H). Example 5 S
5-Chloro-N%-(2,4-difhioroplietiyl)px,Tazole-3_carboxat
nide (a) -I34~xr, ite a1t'ra~xul 5-41111}rt aviatO 4-
-ctt~hn~, 4 c..tt 4-di9uiat -1ihetrti`ll  amide The
sub-title compound was prepared in accordance with the
procedure described  10 in Example. 4(a) from
1-benzenesurlfonyl-3-cliloropyrazole (0.41 minol; see
Intermediate (VII)), BuLi (0.38 mL, 1.6M in hexane,
0.62 mmol) and 2,4-di- _iuoropherylisocyanate (96 mg,
0.62 mmol). Yield: 91 mg, (55%). 'H-NMtt (DMSO-d6):
10.93 (a, 111), 8.07 (d, 2H), 7.89-7.82 (m, 2H),
7.75-7.70  (rn, 2H), 7.42 (dt, 1H), 7.21-7.13 (m, 2H).
15 (b) 5-Chaor(c)rxyrazole-3-carboxylic acid
(2,4-difluorophenyl}axixide The title compound was
prepared in accordance with the procedure described in
Example 4(b) from
2-benzenesulfony'1-5-chloropy'razole-3-carboxylic acid
(2,4- difluorophenyl)amide (98 mg, 0,25 mmol). Yield:
36 ing, (56%). 



20 'H-NMR (DMSO-d6): 8.61 (s, IH), 7.90 (s, 1H), 7.53
(dd, 1H), 7.39 (d, IH), 7.25  (s, 11-1). 6.80 (s. 1
H). Example 6
Nf-(2-Chloro-4-fluorophenv)-4-flixoropvrazole-3-catbox
amide  25 (a} 4-Fluorop}2_azolc-3-c 1_b~ acid cthvl
ester The sub-title compound was prepared from
pyrazole-3-carboxylic acid ethyl ester  in accordance
with a literature procedure (R. Storer, et al., :
`icleosides &  Nucleotides 18, 203 (1999).. mixture
('2:1) of sub-title compound and unreacted  30
starting material was obtained and used without
further purification. 54  (b) _7-Flip
rt?lpvrazo1e.3-cafnoxyl e acid Sodium hydroxide (aq.,
2M, 18 nnnol; 9 mL) was added to a solution of a
mixture  (--2:1) of4-tluoropyrazole-31-caruoxylic acid
ethyl ester and pyrrazolc-3-carboxylic  acid ethyl
ester (12 g, --8 mmol; see step (a) above) in dioxane
(9 mL) at rt and 5 was stirred for 16 h. A second
portion of aqueous sodium hydroxide (2M, 18  mrnol, 9
mi.) was added and the mixture was stirred for another
4 h. The mixture  was acidified with HCl (aq., 2M. 20
ml,), concentrated, stirred with 31eOH (30  mL) and
filtered. The filtrate was concentrated and the
residue crystallised from  1-ICI (aq., 0.01M) to give
a mixture (-3:1) of the sub-title compound and
pyrazole 10 3-carboxylic acid as a white solid (Yield:
267 mg (--2 imnol, --25%)). This mixture  was employed
without further purification. 'H-NMR (DMSO-d6): d
13.7-13.1 (br s, 1.31-I), 7.9-7.7 (ni, 111), 7.73 (d,
0311),  6.70 (d, 0.31-1). 15
(c)16=(2-CMoro-4-iuorophenyl)-4-fluoropyrrazd)le-3-car
hoxamide A mixture (--3:1) of
4-fluoropyrazole-3-carboxylic acid and pyrazole:
3-carboxylic  acid (85 mg, 0.69 ni ol), TBTU (242 mg,
0.75 mmoi), 2-chloro-4-fluoro- phenylamine (130 mg,
0.89 mrnoi), and DIPEA (239 L. 137 mmol) iti DMF ('15
rnL) was stirred at rt for 3 days and at 85' for 1611.
TBTU (36 mg, 0.10 nmol) 20 was added and the mixture
was stirred for 1 hour at 85C. The mixture was cooled



and water (10 ml-) and NaCl (sat., aq.; 10 mL) were
added. The mixture was  extracted with EtOAc (5 x 20
m1). The combined extracts were dried (Na2SO.),
concentrated and purified by chromatography to give
the title compound as a  mixture (,..10:1) with
pyrazole-3-carboxylic acid
(2-chloro-4-tluorophenyl)amide. 25 'H-NMR. (DNISO-d6):
h 13.47 (s, lH), 9.56 (s, 1H), 8.00 (d, IH), 7.99-7.86
(in,  1H), 7.55 (dd, 1H), 7.27 (ddd, 1H). Example _7
5-Chloro-,V-(4n11uorophenyl)py'razole-3 -earboxamnid e
30 BuLi (1.6M, 0.38 mL, 0.62 m.,mol) was added under
argon to a solution of
1-bent.enesulony-3-chloropyrazole (100 mg, 0.41 mmol;
see Intermediate (VII)) 55  in TIIF (10 tnL) at -78C.
The mixture was stirred for 10 min before 4-fh;oro-
phenylisoeyranate (0.071 mL, 0.62 mmol) was added.
Stirring was continued at  -78C. for 18 h, after which
NH4CI (sat., aq.; 6 mL), water and finally EtOAc were
added. The phases were separated and the aqueous phase
extracted with EtOAc.  The combined extracts were
concentrated to provide a brown oil, which
crystallised on standing. The solid was dissolved in
EtOFI (10 inL:) and sodium  hydroxide (aq., 4M, 0.62
rc moi; 0.15 rnL.) was added. The mixture was stirred
at  rt for 20 min before NI-I4C'1 (sat., aq.; 6 mL)
was added. The mixture was diluted  with water (15 mL)
and the EtO11 removed in vacua. The aqueous phase was
10 extracted with EtO:Ac (3 x 50 mL) and the combined
organic phases were dried  (Na2SC34) and concentrated.
Purification by chromatography (1:4 EtOAc/heptane)
gave the title compound as a white solid (Yield: 49 mg
(50 %)). '11-NMR (DMSO-d6): 5 13.99 (br s, 1H), 10.26
(a, 11-1), 7.73-7.69 (rn, 2H), 7210 (t,  2H), 7.07 (hr
s, I H). 15 Exam pie 8 5-Chloro-:fir
(4-clilor_gphLnlyl)pyr_azole-3-carboxamide (a)
?-F34axr Er ~rut;vaxvl-5- ti oa, p rcaart Erg, e
rbt*xvl c cii..---t l ttlc 1,11 3 ena  



20 amide The sob-title compound was prepared in
accordance with the procedure described  in Example
4(a) from 1-benzenesuuifonyl-3-chloropyrazole (100
trig, 0.41 mmol;  see Intermediate (VIF)), BuLi (0.38
mL, 1.6M in hexane, 0.62 nrmol) and
4-chlorophenylisocyanate (105 mg, 0.62 mmol). 25
'H-NMR (DMSO-d6): 12.7 (s, 111), 8.01-7.94 (m. 4H),
7.83 (t, IH), 7.70 (t, 2.H),  7.56 (d, 2H), 6.98 (s,
IH). (b) 5-Chlorooyrazole- 3 _carboxylic acid
_(4-chloropheny) amide The title compound was prepared
in accordance with the procedure described in  30
Example 4(b) from
2-benzenesulfonyi-5-chloropyrazoie-3-carboxylic acid
(4-chlorophenyl)anaide (123 mg, 0.30 mmol). Yield: 12
nag (15%) 56  1-1-NMR (DMSO-d,): 6 13.65 (s, 1H),
11.67 (s, IH), 7.77 (d, 211), 7.50 (d, 211).  7.00 (s,
11-1). lvxarnle 5
Tv'-(2-chloro-4-fluorophenyl)-5-(tritluoroniethyl)pyTa
zole-3-carboxa ride  (a)
1,1,1-`frifluoro-4-methoxypent-3-en-2-onc A mixture of
2-methoxypropene (7.7 g, 132 mnrol) and pyridine (9.7
mL, 120  mmol) was added drop-wise to tritluoroacetic
acid anhydride (25.2 g, 120 runrol)  10 while cooled
at -30C. Diethyl ether (50 mL) was added and the
mixture was left for 18 h at it Filtration and
concentration gave a yellow oil that was taken up in
C112C12. The mixture was washed with HC1 (aq., 0.IM;
50 ml.), water (50 ml,),  dried (Na2SO4) and
concentrated affording 23 g of an orange oil which was
used  in the following step without any further
purification. 15 il-1 NMR (CDC13) c 5.65 (s, 111),
3.80 (s, 311), 2.41 (s, 31-1).  (b)
3-methyl-5-trifuoromethy pyrazote Hydrazine hydrate
(4.0 g, 79 mnrol) was added dropwise to a solution of
1,1,1- tritluaro-4-rncthoxypent-3-en-2-one (10 g, 59
mmol; see step (a) above) in EtOH  20 (30 mL,). The
mixture was heated at reflex for 2 li, cooled and
concentrated. The residue was taken tip in diisopropyl
ether and dried (Na2SO4). Concentration gave  



the sub-title compound that was used in the following
step without further  purification. Yield: 7.0 g
(79%). 'H-NMR (CDC13) 6 6.15 (a, 111), 2.29 (s, 3H).
25 (c) ::Th1 i1gr 4P th 1fyi_<izt?1: -?c hQic %lis,
acid A mixture of 3-methyl-5-trifluoromethylpyrazole
(3.0 g, 20 rnmoi; see step (b)  above) and KMnO4 (3.0
g) in water (80 mL) was heated at 80C for 18 h. The
mixture was filtered through Ceiiter~". The filtrate
was acidified with HC1 (2M 30 aqueous) and extracted
with diethyl ether (3 x 50 rnL). The combined extracts
were dried (Na2SO4) and concentrated. The resulting
compound (yellow crystals)  was used without further
purification. Yield: 1.6 g (44%). it (d) '_(2
Chloro4-21n~~rtgahea.yl)- -[tntluoromethy y :azu1_e
",-s_sF7 x fnide A solution of
5--trfluoroa?aethylpyTazole-3-carboxylic acid (200 mg,
1.1 fnmol; see  step (c) above),
2-chloro-4fluoroanline (189 mg, 1.3 mmol) and DIPEA
(285  5 mg, 2.2 mmod) in DMF i:10 mL) was added TBTU
(417 mg, 1.3 mmol). The mixture was left at it for 18
h followed by addition of water (50 mL) and
extraction with EtOAc (3 x 30 mL). The combined
extracts were washed with  water (50 mL), dried
(Na2St3;) and concentrated. Purification by
chromatography  (EtOAc/flept 1:10 to 1:1) gave the
title compound as a colourless solid. Yield: 12  10 mg
(4%). 'H-NMR (DNISO-d l 6 14.50 (s, lll), 10.33 (s,
III), 7.5i1 (dd, 21l), 7.50 (fir s, III),  7-31 (dt,
21-1). Examples-16a-29  15 General-procedures  Method
A A mixture of the relevant substituted
pyrazole-3-carboxylic acid (intermediate  VIII, 12
mmoi) and SOC12 (10 nrL) was stirred at 80 C for 18 it
After cooling to  20 rt the mixture was concentrated
and the residue was dried. A mixture of the relevant
arylamine (3.6 mmoi) and CH2C12 (10 mL) was added to
the residue. The  



mixture was stirred at 60 'C for i 8 h. After cooling
to rt the mixture was  concentrated and t;'fe residue
acidified with HC1 (aq., IM; 10 mL). The mixture  was
extracted with EtOAc (4>> 10 mL), the combined organic
phases were thee: 25 washed with. NaCl (sat., aq.; 20
mL), dried (+'a7.S04) and concentrated in vacua.  The
residue was recrystallized from EtOH/water (1:1) and
EtOAc/hexane (2:1).  Method B A mixture of the
relevant substituted pyrazole-3-carboxylic acid
(intermediate XI  30 or XIS', 1.2 mmol) and St7Clc (10
mL) was stirred at 80 C for 18 h. After cooling  to rt
the mixture was concentrated and the residue was dried
in vacuo. A mixture  of the relevant arylamine (2.4
nmxml), D MAP (1.6 rnmol) and Cl-I2CI2 (10 mL) 58 was
added to the residue. The mixture was stirred at 60 C
for 18 h. After cooling  to rt the mixture was
concentrated and the residue acidified with HCl (aq.,
IM; 10  mL). The mixture was extracted with EtOAc
(4x10 mL), the combined organic  phases were washed
with -NaCl (sat,, aq.; 20 niL), dried (Na2SO4) and 5
concentrated. The residue was recrystalhsed from
Ett31I(water (1:1) and  EtOAc/hexane (2:1). Method C A
mixture of TBTU (642 nng. 2.0 mmol), the relevant
substituted pyrraz ole-3- 10 carboxylic acid
(intermediate IV, 1.0 mmol), the relevant arylamine
(1.0 mmol).  DIPEA (348 1iL, 2.0 mmol) and DMAP (12
mg, 0.1 mnmol) in dry DMF (5 niL)  was stirred at 80 C
for 3 days. After cooling to rt the mixture was
concentrated  and the residue acidified with HC",I
(aq., 1M; 10 m1_:). The mixture was extracted  with
EtOAc (4X10 mL), the combined organic phases were then
washed with 15 NaCl (sat., aq.; 20 mL), dried (Na2SO4)
and concentrated. The residue was  purified by column
chromatography (EtOAc,/heptane). Method 1) TrimethVial
unainium (0.63 ml,, 2.OM in hexanes. 1.25 rmol) was
added to a  20 solution of the relevant arylan-ine
(0.50 ramol) in CH2CI2 (2 mL) under argon at.  0C. A
solution of the relevant substituted
pyrazole-3-carboxylic acid ester  



(intermediate X. 0.25 nmaol) in CI-IZC12 (2 nsL) was
added and the mixture was  allowed to warns to rt. The
mixture was stirred at rt for 24 h and poured into
1ICI  (aq., 0.01M; 10 rrL). The pH was adjusted to -3
by dropwise addition of ItC1 25 (aq., 2M). The mixture
was extracted with EtOAc (3x25 mrI_:), the combined
organic phases were washed with NaCl (sat., aq.; 30
ml), dried (l a2S004) and  concentrated. The residue
was purified by chromatography (EtOAc./laeptane) and
recrystallised from ethyl acetete/heptane. 30 Method F
Sodium hydride (60% in mineral oil, 60 mg, 1.5 mmol)
was added to a solution of  the relevant arylasnine (I
mmol) in DMF (2 nil) at rte The mixture was starred
for 59  5 min, then a solution of the relevant
substituted pyrazolen3-carboxylic acid ester
(intermediate X, 0.5 nimol) in DMF (2 niL) was added
and the mixture was stirred  at it for 15 h. The
mixture was poured into Nal-ICO3 (sat., aq., 15 inL)
and  extracted with EtOAc (3x20 mL:). The combined
extracts were washed with NaC1  (sat., aq.; 20 mL),
dried (Na7S04) and concent:ated. The crude product was
purified by chromatography (EtOAciheptarie). Method F
A mixture of the relevant substituted
pyrazole-3-carboxylic acid (intermediate IV  10 or 1X,
1.0 inniol) and SOCK (10 mL) was stirred at 80 C for
18 h. After cooling  to rt the mixture was
concentrated and the residue dried in vacuo. A mixture
of the  relevant arylamine (1.0 nunol), DMAP (12. nug
0.10 mmol), DMF (0.5 niL) and  pyridine (I mL) was
added. The mixture was stirred at 80 C for 21 h and
concentrated in vacuo. The residue was pu ied by
chromatography  15 (EtOAc/heptane). Table 1 -
Exarriples-a-&.) --- 1-0--t-o--2-9  --------------
-------------------------------------------
----------------- Prepared from Yield  Ex. Chemical
name ....... method 



is  Intei aniline mediate  into.  17
(2-Chloro-4-tluoro 2-Chloro-4_  10
phenyl)-4,5-dichloro- VIII A $0  i tiuoroamlmc
pyrazole-3-carboxamide
------------------------------------ -----------
-------------------------------------- ----------
4,5-Dic.hloro-1R '4-fTuoro- i i  4 11
phenyl)pyrazale-3 Vill A 49  Fluoroaniline
carboxamide --------------
------------------------------------------------------
---------- ----- ------ ------------------------
------ 60  4 Dichloro .N--(2,4 12 difluoropi
henyl)pyraLOle V111 2,4 A 66  11 I)illuoroarn in e
3-carboxaniide ------------- ---- - --
tb-(4-ChIorophenyl) 4 5 L 13 a dichloropyrazole-3-
,'III A 38  Chloroaniline  



carboxarnide - - --------------- - ----
----------------- ---------------------
--------------------- - - ------- ---------
4,5-Dichloro-N-(2 2-Trifluo o 14
trilluoroniethoxyphenyl)- VIII A 56  inethoxyaniline
pyrazole-3-carboxanide :.... -------- ------ 1
Ciloro-N-(2-chloro-4 fluorophenyl)-5-trilluoro- 2-C
Toro-4 15 XI B 46  niethylpyrazoe-3- fluoroaniline
car6oxa3nirlc - _ .~-. -------------
4-Chloro-N-(4-fluoro 4- 16 phenyl)-5-trifiuororethyl-
XI B 72  l;luoroaniline  pyrazol e-3-earhoxarnide
4-Chloro-N-(2,4-dit1uoro n,4-Difluoro- l7 i
phenyl)-5-trifluorornethyi- Xl B 86  aniline
pyrazole-3-carboxarrnice -
---------------------------------
---------------------- -----------------
4-Chloro-N-(4-chloro 4- 18 phenyl)-5-trifluorornethyl-
xi B 135  Chioroaniline  



pyrazole-3 carboxaniide 5-Chloro-N-(2-difluoro
2-I3ifluoro- 19 niethox} ihenyl)pyrazole- IV C 42.
iriethoxyaniline i carboxarrride 61  -------
------------ ------------ - - - ------------- -
------------- ------------ 5-Chforo-N-(2-tri fl uoro 2
- Prifluoro 20 methoxyphenyf)pyrazoie- TV C 37
methoxyaniline  3-carboxamide F-------------
------------- --..........
..._............._.,,,,,..,,,,.... N
(2-Chioro-4-fluoro 2-Chloro-4- p tent' )-4-trio
aoronlethyl- X D 21  fl oroanilme. j
pyrazole.-3-c.arhoxan:ide  :.............
----------------- ---------------------- 1 4 Dichloro
22 trifluoronlethylpyrazole x f 48  aniline
3-carboxamide -------------- --------- --------------
iti-(4-Fiuoropheny1)-4 



- 23 trifluoromethylpyrazole- X E 15  Fluoroaniline
3-carhoxamide ------------- ------------
------------------ ------ - ----- - -
)V-(2-Chloro-4--fluoro phenyl)-4,5-uis(t iflooro-
2-C:hloro-4 24 13c F 49  ,nethyi)pyrazole-3-
fluoroaniline  carboxamide ...... ..........  2-C
hloro-4 25 isopropyiphenyi)pyrazole- iso- C 24
3-carboxainide propylaniline  - ----------------
...------------------
.................__..._.i.........._ - -----------
2-Amino_N 5-Chloro-<N'-(2-(,1V-rethy1- cnethylhenzene
26 sulfamoyl)phenyl)pyrazoi IV -sulfonamide F 58
e-3-carhoxamide (intennediate  ll'
...........-1___..... -------------------- j
.............................. 62 ------------------
-------- ---------- 2 Arnino-A',N 5-Chioro-N
(2-(:v'1?V- dimethylbenze 27 dimcthylsulfamoyl)phenyl
IV nesulfonamide F 10  )pyrazole-3-carboxaraide
(intermediate  XIII)  



4-Chloro-5 difluorornethyl N-(4- 4 28 XIV B 8
fluorophenyl)pyrazoie-3- = Fluoroaniline carboxanaide
4-Chloro-W-(2--chloro-4- fluorophenvl)-5- 2-Chioro-4
29 X1V B 7  difiuoromethyrlpyrazole-3- iluoroaniline.
carboxaanide ------------ ------- Table
2_Phv.5_icql_IIEgperli-es--o-f-the--coiin-o,~iuiids of
Examples-10-2-9 M8  Ex. A W. (M--H), 11 NMR (DMSO-d5,
400 MHz), d  ,riz --------- ------- -------- --------
-------- -------- --------- 14.54 (s, 1H), 9.73 (s,
1H), 7.87 (dd, 111), 7,59  10 310.54 306 (dd, IH),
7.30 (ddd, II-I) 14.38 (br. s, 1H), 10.35 (a, 111),
7.70-7.73 (rn, 2H),  I1 276.09 274 7.18-7.24 (ice, 2H)
....................... ................. --------
----- -------- ----..... :..._______......  14.47 (br.
s, 1H), 9.94 (s, Ili), 7.71-7,72 (3n, Ili),  12 194.08
292 7.36-7.41 (nr, 1H), 71.11-711.16 (n1, 1H)
_.._......-_-_`__...._
......................................................
......................................................
............................________..~: 14.40 (br. s,
1H), 10.43 (a, IH), 7,75-7.70 (n1, 2H),  13 292,55 288
7.41- 7.45 (in, 2H) 



-------- -------- -------- -------- 63  ------------
--- ---- --------------- 14.54 (ba, s, 133), 13.75 (s,
1H), 7.45 (, IH) 743- 14 342.10 338 7.49 {3n, 2H),
7,33-7.38 (zrx, 1 H) 15.06 (br. s, 1H), 9.93 (s, 1H),
7.81-7.84 (ra, 1H),  15 344.09 340 7e59-7.61 (dd, 1H),
7.2967.34 (na, 111) 14.95 (br, s, I H), 10.50 (s, 1
H), 77.69-7.713 (n, 2H),  16 309.65 306 7.21-7,26 (in,
2H)  ------------------- ----------------------
------- 15.01 (br. s, 1H), 9.96 (s, 1H), 7.73-7.78
(ra, 1H),  17 327.54 324 7.37-7.43 (na, 1H), 7.12-7.17
(in, 11-1) ---------- - --------- ---------------
-------- ---------------------- --------------------
----------- - ---------------------------- - --------
14.92 (br. s, 11-1), 10.60 (s, 1 H), 7,71 (d, 2H),
7,43- 18 324.09 322 7.47 (3n, 21-1)  ...._.....
................. 14.13-13.88 (br. s, 1H), 10.13-9.93
(br, s, 1H),  19 289.67 286  7.69-7.54 (m, 1H),
7.38-7,25 (m, 311), 7.15 (dd,  1H), 7.14-7.24 (n, 1H)
14.17-13.92 (br. s, 114), 10.37-10.19 (br. s, 111),  '
20 307.5(, 304 7 74 7.57 (na, 1H), 7.53-7.34 (rfx,
4H), 7.10 (s, 131)  - - - - - -- - ----------------- -
--- - ------------- -
---------------------------------------------- 14.13
(s, 1H), 9.83 (s, 113), 8.57 (s, 111), 7.91 (dd,  



21 304.55 306 1H), 7.58 (cld, 111), 7.28 (ddd, 1H)  .
............... ....................
...................... ................. _._._ 14.17
(s, 1H), 4.81 (s, 11-1), 8.59 (s, 1H), 8.04 (d,  22
325.10 322 111:), 7.75 (d, 111), 7.48 (dd, 13-3)
-------------- --._. """<........._  14.04 (s, 1H),
10,37 (s, 1H), 8.52 (s, 113), 7.81 (dd,  23 275.20 '
72 I 211), 7.17 (did, 211) - - --------
------------------------------------------------------
----------------- -------------- -------------------
15.64-14.88 (br. s, 1H), 10.89-10.61 (br. s, 111),  ?4
;77.65 374 7.67 (dd, 111), 7.60 (dd, 111), 7.32 (ddd,
11-1) ---- - ---------- -
------------------------------------------------------
------------------------------------------------ 64
14.06 (br. s, Ili), 10.04 (br. s, 111), 7.49 (br. s,
25 30018 296 1H), 7.44 (d, 111), 7.07 (s, IH),
3.00-2.82 (rn, 11-1),  1.24 (s, 31-1), 1.21 (s, 311)
14.26 (br. s, 114), 10.40 (br, s, iH), 8.40 (br. s,  i
26 317.77 313 11-1), 7.90-7.78 (in, 2H), 7.70 (dd,
111), 7.38 (br. s,  IN), 6,88 (s, 111), 2.45 (s, 311)
14.31 (hr. s, 111), 10.55 (br. s, 11I), 8.41 (br. s,
27 330.79 327 111), 7.73 (d, 111), 7.76 (dd, 111),
7.42 (dd, 111),  6.93 (s, 1 H), 2.66 (s, 6H) ------
--------------------------------
---------------------- ..........--------------------
[ 14.56 (br, s, IH), 10.39 (s, 111), 7.76-7.72 (rn,
2H),  28 28964 288 7.33-7.08 (m, 3M) 14.70 (hr. s,
1Ff), 9.8i? (s, 1H:), 7.86 (dd, 1H), 7.58  



29 '124.09 322 (dd, 1H), 7.32 (ddd, 1H), 7.21 (t, IH)
Title compounds of the Examples were tested in the
biological test described  above and were found to
exhibit an IC50 of 10 7g1 or below. for example, the
following representative compounds of the examples
exhibited tine following IC50  values: Example 1: 85
na1  Example 5: 265 nM  Example 6: 114 nM 10 Example
7: 182 nM  Example 8: 78 nM  Example 19: 69 nM 65
Claims I . A compound of forrnula 1,  R fi R2PI  H
wherein, R and R.2 independently represent H, Cl, F,
CHF2 or CF3, provided that at least  one of R1 and R2
does not represent H; 10 X1 represents halo, -R3 , -OR
33 or -S{C))ZN(R4j)R5 ; X2 represents halo, -R3:, -CN,
-C(O)R31, -C(O)OR 30, -C(O)N(R4a)R", -N(R`h)Rs1i,
-N(R3d)C(O)R4c N(R3:)C(O)N(R a)R5a, N(Rst)C(0)OR4,
-N3, -NO2,  -N(R")S(l3)2N{R')R't> CR3h, CC(O)N(R4 )R'
, -0S{())2R3'. -S(0)mR3',  -S(0)2N(R4h)R'I'.
-S(O)ZCPH, -N(R3)S(0)2R3"' -OC;{C))R3", -C)C(O)0R3r or
15 -l'(O)(CR4)(0R5 ); n represents (c), 1, 2, 3 or 4;
m represents 0, 1 or 2; 



R3a represents CI-6 alkyl optionally substituted by
one or more substitments  selected from F. Cl,
-N(Rh)Rsh, -N3, =0 and -OR 3h; 20 Rah to R`', R3",
R':', Ras, Rz to R4i R", R`i', R" and R5 to R5
independently  represent hydrogen or C:1-6 alkyl
optionally substituted by one or more substituents
selected from F, CI, -C)CH3, -C)CH2CH3, - OCHF2, and
-OCF3; or any of the pairs R4" and R'", 0' and R"',
R4' and R5 , R4 and R11, Re's and R59, R "  and R5h,
and R4 and R`', may be linked together to form: a 3-
to 6-membered ring,  25 which ring optionally contains
a further heteroatorn in addition to the nitrogen atom
to which these substituents are necessarily attached,
and which ring is 66  optionally substituted by =0
andlor Q-6 6 alkyl, which alkyl group is optionally
substituted by one or more F atom; 31. R3 , R'm and R3
independently represent C1_5 alkyl optionally
substituted by  one or more substituents selected from
F, Cl, -OCH3, -OCH2CH3, -OCHF2, and  5 -OCF3, or a
pharmaceutically-acceptable salt thereof, for use as a
phannaceutical. 2. A compound as claimed in Claim 1,
wherein X' represents halo or -R-a. 10 3. A compound
as claimed in Claim 1 or Claim 2. wherein R' and R`
independently represent H, F or Cl. 4. A compound as
claimed in any one of the preceding claims, wherein it
is 0  or 1. 15 A compound as claimed in Claim 4,
wherein n is 1 6. A compound as claimed in any one of
the preceding claims, wherein, when  any of the pair s
R and R``, R4 and IQ` s, R'' and R5d, R4r and R5 ; R4g
and R'g, Rs''  20 and R'h. and l:'' and RS', are
linked together, they form a 5- to 6-membered ring,
which ring optionally contains a further heteroatoni
and is optionally substituted  by methyl, -CHF2 Or
CF-3. 7. A. compound as claimed in any one of the
preceding claims, wherein X'  25 represents -CsR'G, F,
C or R'a. 



8. A compound as claimed in Claim 7 wherein X1
represents F, Cl or C1.3  alkyl optionally substituted
by one or more fluoro atoms. 30 9. A compound as
claimed in Claim 8, wherein X' represents F. Cl, CH3
or  CF3. 67 10. A compound as claimed in any one of
the preceding claims, wherein X2  represents F, Cl,
Br, R3a, -CN, -C(O)R3", -C(O)OR'' _c(O)N(R4a)R5a,
-N(f 4')R5r> N(R.3d)C'(O)R4c, -N(R31)C(O)N(r)R `d
N(R3r)C'(o)oR" e -N3,  _N02 -N(R39)S(O)2N(R4')R>t
-OR-F:, -CtC'(t3)N(R49)R'g, -OS(O)2R3', -S(O),n0or  5
-S(0)2N(R4h)R5h 11. A compound as claimed in Claim 10,
wherein X2 represents -CN,  -c(o)N(R4a)R5a -N(R4h)R5b,
_N(l )C(O)R4c. _S(O)2CH3, -S(O)2CF31  -S(O)2N(R4h)R5h,
F, Cl, -R'a or -OR". 10 12. A compound as claimed in
any one of the preceding claims, wherein R3a
represents C:1_5 alkyl optionally substituted by One
or more substituents selected  from F and -OR3F` 15 11
A compound as claimed in Claim 12, wherein R3a
represents CI-4 alkyl  optionally substituted by one
or more F atoms. 14. A compound as claimed in any one
of the preceding claims, wherein R'b,  R3" R3'" R4` to
R4', R4j, Rya, RSb, R'd, R51 to R5k` and R5
independently represent  2C1 hydrogen Or C1_4 alkyl,
or the relevant pairs are linked together. 15. A
compound as claimed in any one of Claims I to 10 or 12
to 14, wherein  Rsd 3 to R independently represent.
C_2 alkyl or hydrogen. 25 16. A compound as claimed in
any one of Claims i to 10 or 12 to 15, wherein  R3'
and R'3 independently represent C14 alkyl optionally
substituted by one or  more F atoms. 17. A compound as
claimed in any one of the preceding claims, wherein
R3h  30 represents hydrogen Or 'l_4 alkyl optionally
substituted by one or more fluoro  



atoms. 68  18. A compound as claimed in any one of the
preceding claims, wherein R4',  4b 4c 41, 5a sb 5h 11
, R , R " R R. and R independently represent hydrogen,
i eethyl or ethyl,  or the relevant pairs are linked
together to form a pyrrolidinyl, piperidinyl,
morpholinyl or a 4-methyipiperazinyl:ing. 19. A
pharmaceutical formulation including a compound as
defined in any one  of Claims I to 18, or a
pharmaceutically acceptable salt thereof, in admixture
with  a pharmaceutically acceptable adjuvant, diluent
or carrier. 10 20, A use of a compound as defined in
any one of Claims I to 18, or a  pharmaceutically
acceptable salt thereof, for the manufacture of a
medicament for  the treatment of a disease in which
inhibition of the activity of a lipoxygenase is
desired and/or required. 15 21. A use as claimed in
Claim 20 wherein the lipoxygenase is 15- lipoxygenase.
22, A use as claimed in Claim 20 or Claim 21, wherein
the disease is  inflammation and/or has an
inflammatory component. 20 23. A use as claimed in
Clain: 22 wherein the inflammatory disease is asthma,
chronic obstructive pulmonary disease, pulmonary
fibrosis, allergic disorders,  rhinitis, inflammatory
bowel disease, ulcer,., inflammatory pain, fever,
atherosclerosis, coronary artery disease, vasenhtis,
pancreatitis, arthritis, 25 osteoarthritis, rheumatoid
arthritis, conjunctivitis, iritis, sclerotis, uveitis,
wound  healing, dermatitis, eczema, psoriasis, stroke,
diabetes, autoimmune diseases,  Alzheimer's disease,
multiple sclerosis, sarcoidosis, Hodgkin's disease or
another  malignancy. 30 69  24. A compound of formula
la, 



4 c j{"  X X,3  0 x R\ la  H 2 = N I~p  H  wherein one
of X3, X4, X5, X' and X7 represents X' and the others
represent H or  X2, and X', X`, R' and R2 are as
defined in any one of Claims I to 18, or a
plramiacextieally--acceptable salt thereof, provided
that: (A) when R' represents Cl, R2 represents 11,
and: to (1) X3, X4, X' and Xr all represent H, then X'
does not represent far, I or  -C(O)CH3; (2) X3, X', X'
and X' all represent H, then X4 does not represent
-C(O)CHs; (3) X3, X' and .X' all represent H, then X4
does not represent Cl when X5  15 represents methyl or
roethoxy; (4) X3, X' and X' all represent H, then X4
and X6 do not both represent  -C(O)OCH3 or
-C(O)O-isopropyl; (5) X4, Xfi and X7 all represent 11,
then X5 does not represent F when X3  represents
methyl; 20 (6) X3, X6 and X7 all represent 1-1, then
X5 does not represent F when X4  represents -NO2; (7)
X4, X5 ` and X represents H, then X7 does not
represent isopropyl when  X3 represents methyl; (8)
X3, X5 and .X' represents H, then X4 and X' do not
both represent  25 methoxy; 70  



(9) X4, X5, X and X7 all represent H, then X3 does not
represent neethoxy;  or (B) when R' represents H, R2
represents CF3, X4, X6 and X' all represent H. then
X3 does not represent chloro or CF3 when X5 represents
NO3. 5 2.5. A compound or salt as claimed in Claim 24,
with the additional provisos  that, when R2 represents
CF3 and: (I) R1 represents H or Cl, X7 represents H
and: (a) X4, X5 and X6 all represent H, then X3 does
not represent CF3; 10 (b) X4 and X6 both represent H,
then X3 does not represent bronco when .X5  represents
-N02; (c) X' and X5 both represent H, then X3 does not
represent chloro when X  represents CF3; (d) X4
represents H, then X3 does not represent chloro when
X5 represents  15 -NO3 and X6 represents chloro; (II)
R' represents H or Cl, then X3, X4, X5, X6 and X7 do
not all represent F. (III) R' represents C;1 and X4,
X6 and X7 all represent H, then X3 does not represent
chloro or CF3 when X5 represents -NO2; (I'i')R1
represents H, X3 represents Cl, then: 20 (i) X4, X5,
X6 and X' do not all represent fl; (ii) X4 does not
represent Cl when X5 and X6 represent H or Cl and X'
represents H; (iii) X3 does not represent Cl or Br
when X4, X6 and X7 all represent 11; (iv) X7 does not
represent Cl when X5 represents H, Cl or -NO2 and X4
and X6  25 both represent H; (v) X5 does not represent
Cl when X6 represents Cl and X4 and X7 both  represent
H; (V) R' represents H and X3 represents Br, then X5
does not represent -OCF3 when  X4, X6 and X7 all
represent H; 30 (VI) R1 represents H and X3 represents
F or 1, then X5 does not represent -NO,- 



when X4, X6 and X' all represent H; (VII) R'
represents H and X3 represents -N02, then X' does not
represent Cl or  CF 1 when X4, X' and X' all represent
11; (VIII) R' represents H, X3 represents CF , then X5
does not represent -NO2 when  X4 and X6 both represent
II and X' represents Cl; or 5 (IX) R1 represents H, X'
represents CF;, then X5 does not represent Cl, when
X4,  X' and X7 all represent H. 26. A combination
product comprising: (A) a compound of formula 1, as
defined in any one of Claims 1 to 18, or a  10
pharmaceutically-acceptable salt thereof; and (B)
another therapeutic agent that is usetul in the
treatment of inflammation,  wherein each of components
(A) and (B) is formulated in admixture with a
pharmaceutically-acceptable adjuvant, diluent or
carrier. 15 27. A combination product as claimed in
Claim 26 which comprises a  pharmaceutical fbnnulation
including a compound of formula I as defined in any
one of Claims I to 18, or a
pharmaceutically-acceptable salt thereof, another
therapeutic agent that is useful in the treatment of
inflammation, and a  pharmaceutically-acceptable
adjuvant, diluent or carrier. 20 28. A combination
product as claimed in Claim 26 which comprises a kit
of  parts comprising components: (a) a pharmaceutical
formulation including a compound of formula I as
defined in any one of Claims I to 18, or a pharmaceu
tically-acceptable salt  25 thereof in admixture with
it pharmaceutically-acceptable adjuvant, diluent  or
carrier; and (b) a pharmaceutical formulation
including another therapeutic agent that is  useful in
the treatment of inflammation in admixture with a
pharmaceutically-acceptable adjuvant, diluent or
carrier, 30 which components (a) and (h) are each
provided in a form that is suitable for
administration in conjunction with the other. 



72 29, A process for the preparation of a compound of
formula la as defined in  Claim 24 or Claim 25, which
comprises: (i) for compounds of formula I in which It2
represents CHIF2, Ci, F or CF3,  reaction of a
corresponding compound of formula 1 in which I24
represents  5 hydrogen, with an appropriate base
followed by quenching with an appropriate
electrophile; (ii) for compounds of formula I in which
R' represents CF3, reaction of a  compound
corresponding to a compound of formula I but in which
W represents  bromo or iodo with CuCF3 (or a source of
CuCF3); 10 (iii) reaction of a compound of formula
111,  0  F2 ----- OH l \\ , III  R2' 'N'N H  or a N
protected and/or 0-protected derivative thereof,
wherein ft' and It` are as  defined in Claim 1, with a
compound of formula IV, H2N ------ IV  _ 2 15 wherein
X', X2 and n are as defined in Claim 1;  (iv) reaction
of a compound of formula V, i ......... \ V  R2_NH
wherein R' and I8` are as defined in Claim 1, with a
suitable base followed by,  reaction with a compound
of formula VI, XZ  20 X wherein X', X9 and n are as
defined in Claim 1, followed by quenching with a  



suitable proton source; 73  (v) for compounds of
formula I in which R2 represents hydrogen and R' is as
defined in Claim 1, removal of the group J from a
compound of formula VII, R\ vu  1 ,N H  wherein J
represents -Si(R)3 or -Sn(RZ)3 (in which each
independently  5 represents a C,_6 alkyl group or an
aryl group and each Rz independently represents Ci ,
alkyl), and R1, X', X2 and a are as defined in Claim
1, with an  appropriate reagent for the removal of the
silyl group (when J represents -Si(R')3)  or by
hydrolysis (when J represents -Sn(i')3); (vi) reaction
of a compound of tibranulaVil1,  Iii 0 r N"` \\ R2
Vill  R 2.1 10 wherein R' and R2 are as defined in
Claim 1, with a compound of formula Ii/ as  defined
above; (vii) for compounds of formula I in which one
of Rl or R2 represents CIIF CF3,  Cl or F and the
other represents H. reaction of a compound
corresponding to a  15 compound of formula I but in
which one of R' or R`' represents bromo or iodo and
the other represents 11 (as appropriate) with a
suitable organolithium base  optionally in the
presence of an additive, followed by quenching with an
appropriate electrophile; or (viii) reaction of a
compound of formula VIIIA 74  0 `111 VI I &,A  2 i 



R H  or a JV-protected derivative thereof, wherein R'
and R2 are as defined in Claim 1,  with a compound of
forinula VIIIB, /' ''/X)r VIIIB  5 wherein Z.'
represents a suitable leaving group and X', X2 and n
are as defined in  Claim 1. 30. A process for the
preparation of a pharmaceutical formulation as defined
in  Claim 19, which process comprises bringing into
association a compound of  11 formula I as defined in
any one of Claims 1 to 18, or a pharmaceutically
acceptable salt thereof with a
phiarr7aceutically-acceptable adjuvant, diluent or
carrier. 31. A process for the preparation of a
combination product as defined in any  15 one of
Claims 26 to 28, which process comprises bringing into
association a  compound of formula I as defined in any
one of Claims I to 18, or a  pharmaceutically
acceptable salt thereof with the other therapeutic
agent that is  useful in the treatment of
inflammation, and at least one pharmaceutically-
acceptable adjuvant, diluent or carder. 20 




