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|  PYRAZOLES USEFUL | N THE TREATMENT OF | NFLAMVATI ON
Field of the Invention 5 This invention relates to
conmpounds for use as pharnmaceuticals, sone of which
conmpounds are novel and sonme of which are known. The
invention further rel ates to t he use of such
conpounds in the inhibition of the activity of

{ PN a h '
b RS ey R AR AR A KIS R IR AT
i nflanmmati on generally. The invention also relates to
fﬁylconpounds_that are 10 useful in that inhibition
igldpfthedreeRtioral conpositions contai ni ng such
conmpounds, and to synthetic routes for their
producti on. Background of the Invention 15 There are
s ynwentea sdates ks oomdpounds Hat user & plnfhacowicsls,ysome sthehich
nature. One of ahe na'ohkﬁrob ens associated with
QUROPRISATE navg! apd same of whi a%’i?rk?%’i’% Thewyeatioararther rglates
tbabk usd ohid i ity
LB ol eI Qm A o B R ENPLCRES L L BBt
suph & Adaipox ygedasse ave thafsfiadhé hrgatBmt of B¥aminadtdry dsbasds and
|ation of the ipdustrialized rld. In children,
A0 i SenerellVe i Wiiop <fs0uelais thinguceaimponds it are
ekl ROURT isbitids! HEBphambbeitidRIS tcoﬁl%[mﬁﬁnsc ARBiMhg such
hospi talization for children under the age of fifteen.
compprids; pichio syadietie ruitdsdpr tsiripredustienbased on t he
severity of the condition. MId cases are either
untreated or are only treated with inhal ed
Backgpmitidséfthe Badéngiohs Wi th nore severe asthma are
typically treated with anti-inflamratory conpounds on
a regular basis. 0 There is a considerable
A : k ' : | t i
g ey s ARttt P ol Bl el Bk Bre of
thhemajoy prohlemisy dssduvidted! withr tiistsg et@idents ohe®@@ammatory

i ncl.ude.risks o ow h retardation in children and

P e S P e TSl it oF e et o
pereRegpsary norbidity and nortality. As an

alternative to steroids, |eukotriene receptor
antagoni sts (LT Ras) have been developed. These drugs
A(E I% gll% Igalo\é Bnid fanlda}éimg%g}y &rsgas%og}?écglelé aé?’k)ytol g(%s 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.

Treatment regimens for asthma are based on the severity of the condition. Mild
cases are either untreated or are only treated with inhaled B-agonists. Patients with
more severe asthma are typically treated with anti-inflammatory compounds on a

regular basis.

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). These include risks of growth retardation in children and loss of
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than inhaled steroids and usually do not contro
airway intlanunation 5 satisfactorily. This

conbi nation of factors has led to at | east 50% of all
asthma patients being inadequately treated. 10 A
simlar pattern of under tréatnment exists in relation
to aller i sord where drugs are available to

't%al?m&rfﬁ tﬂ%%t > &S Btﬁwﬁlnu%ﬁ%ﬁsmotﬁ@rb&}ty atde Mor@lityus Ad an
diRrnative WMoOkstcARRAr %ﬂgoﬂegg.r‘éééﬁ&l %nﬁgi%&'st LSTli_'ﬁs?e have been
may rg

COﬂJUﬂCthltlS an ermatiti ve an
dﬁyntopnré nifhesb lsiltugmlya)atbesgivm bﬁtﬁyj buttahecaikiernbey kefs efﬁcacwus

nder | | l.ergy., Ind non-al |l ergi c. conditjons
g‘ ché N % §§ eg‘i‘dn WAYY CQQ e JOhp PR £ pirwaY ¢ Infpmmation
&megannghronlc obstructive pul nonary di sease (COPD) is

a common di sease affecting 6% to 8%of the world
popul ati on. The disease is potentially lethal, and the

5Bl hin ¢ ARES kbh Arh B05 0P i gns b
inhtﬁquaemtmtsaal treat ment capabl e of changing the

course of COPD. Other inflanmatory di sorders which
maybe mentioned include: (a) pul monary fibrosis (this

A%l 1‘?a'§'spaﬁ?t?‘[§ql Hgla{}ea%g:’ﬁ% (5 #é)ld ?Cl@% 0?1%0 a ?rgé(i %g?@ers where

a ve prOgnOSlS Cura
dmgsars Javailbld to) tréanfal rwpatet OF Yoranioal coﬂdﬁ@ﬁé; Buf( dte @hO&HRsl in

di sorders w t gh nmorbidity .rate. 'T oday only
VS GRRATERE St‘r%%f Bharltle (FERIVEFEG e and dergnagiia imaybilayy an

a@l@fklé Q:))m? SH‘E,HI)QH glag ¢ sflm Iahgé iR fle %%E&g@rMI#cfe%lﬁmg allergy.

(common l1ng I ammatory disorders o
Ihddedt son-Thege amditioms rodrihisyclase aceiimtiave cagssdnorel diffical to
erEer ately effective synptomatic, treatnents avail abl e
the managenent of such conditions). Inflammtion
is also a comon cause of pain. Inflamatory pain may
arise for nunerous reasons, such as infection,

Cé@@@é oPstorctive helmanagiudiscasd/frE@BRRis, a mveomlisease affecting 6%

b Ci have i a y onent.s
G5t SHRP SR bGP s ittt Gy b rneE TRy wif BB SRRy
add meovtaing fiom BetRbBRbLVE camtiderhtl! HTRERNY thér8ad BB thown
woul d be of benefit to all of the above-nentioned

phagmasalogifabliprimentcapahle o€ chaagingthe peurssoCOBRI  and

Other inflammatory disorders which may be 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);

(b) inflammatory bowel disease (a group of disorders with a high morbidity
rate. Today 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
moderately effective symptomatic, treatments available for the

management of such conditions).
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substantial unmet clinical need for an effective
anti-inflanmatory drug capable of treating

i nflammat ory di sorders, such as asthma, with no rea
or perceived side 10 effects. The mamual i an

| i poxygenases are a family &f structurally-rel ated

£ which catalyze the oxygenation of inter ilia
HPaalbR oI5 A oM gsg GESTBY IRREAtoY PeRy Hen ases for
A eréilO\Rson¥NueR a§ A BLYAE s %gry' SSGhd tﬂ@lnpaf {RLEGY %vgral

oxygen into 15 arachidonic acrd at carbon positions b,
malignancies . ard Heosn orebBawar enflamrsatogmedniponentd 2addand to the
xygen ectively, Araehidonic acid
#gFgﬁgﬁP$g¥ fﬁﬁ@aéﬁégforned following the action of

| i poxygenases are known to have pronounced

hophysi ol ogi cal activity 20 including
15% 3 REW andfar teynaém@@tlsnﬂmmammpatment Weulprbermfrbpneﬁt to

r t Qn 5-11po enase on, arachi do
o B oSBT B BioyhE RS dhF e ol e
submm&taj/ unhetpdlinsdadhogl foalah \effeaingd di@lﬁhﬂﬁl'ﬁ?/rﬁﬂt&}' @glig3é’dplabfle of
t netabolites, The nost inportant t hese,
t’Eeﬁ n&?ﬁ AMEOD Serdersa sechsey anlimpr with mecsak or perceived side
cidge efforts have been devoted towards the
devel opnent of drugs that inhibit the action of these
net abol i tes as wel | as the biological processes that
Ofﬁ]th gs t hat have Eeen devel oped to this end
T TR SO PEASEC A AP D bHSIckirR Siltted Grismes afich

chialyve thé—'oﬂ%%gﬁ'&@%? il 'aYEt Ar3&hi Fe %lé'a) T‘E{'& ta/?gs of human

ment i oned previously, otriene
lipaxygsoades nge mﬁpﬁasyhlch\nata}yee tied Asartiofi of mqumﬂart&@gen into

hldonlc ar cycl ooxygenases,
SRR R SR RSt GeD e Geiriar i eV iresadrationganed &-
1Qraﬁpsﬁhp¢gygaug@I@ﬁﬁ@ﬁ@gyandlns t hr omboxanes and
prostacyclin, all whi ch possess physi ol ogical or

pat hophysi ol ogi cal act|V|ty In particular, the

ABLTR. 04815 Bt Sy SHO BRI o o

ﬁoxpgeammt by, kaowHnher hofe Protpanbea | ﬁ@l\s i apeftil;
.bit the formatign of %EEZ nlncﬁﬁg?%gy NS%C iRy

1 Prery ﬁaFmHﬁYFfPﬁflannatory drugs) and "coxi bs"
(selectlve cycl ooxygenase 2 inhibitors). These cl asses
of conpounds act predom nantly by way of inhibition

Fof exomeplerths exienat poydattoniiigac@sest 5-1iBoxygenase 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
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

receptor antagonists (LTRas).
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Thus, in general, agents that are capable of bl ocking
the formati on of arachidonic acid netabolites are
likely to be of benefit in the treatnent of
inflammation. Prior Art 15 Certain pyrazol e conpounds
that are structurally relat®d to those descri bed

erein .are comrercially availabl e. However, to. the
“Q‘f%ﬁﬁreoﬁ@sofOft HEZEPpY i Eléﬁt ,m‘tt‘fh?i‘ée @Eﬂ‘fg@@ﬂ’&s i gare the

g8k di ' ikt ' '
GENBRyRAGLST USERRTH A4 URILAUER o BlddEld (PRl Bk
igghude prostaplandinsc |thwasonandsoars! Iprostavgclbst all taft which possess

trjffl tLivi lLe-b d . hem cal s. .. T
ol e bR AL s RaCuterEans rosardie POE:
isren tstrone hroQifl Suafest eakdiadr, AVhRE 0hiSs Nadeds CRUBOYAY Spain.
have been disclosed in several publications. For

Consegyeatly.i menbratof dnegs hose been dgyplopeditd pmibiahe TopBv0Ra of

isCl Vv af;t » pyrazoles thatsare useful in .. . .
RS LS USRI B afur LR fhRaldRs el fna “coxivs
(bedtctivaatydo@lygesb2C ahhibitss )0 ABEL2 QPkdesandl Wehpounds act
01/58869., and US Patent No, 2004/0192667 di scl ose
W%ii%ﬂ%ntm hyr Byl isbibttanminge pe seieed prilaexygemseudi ng 30
pyrazol es, that are useful as nodul ators of
cannabi noid receptors; international patent
Tapp! inEahéral) agent® thaP Bi2hpabls of bRekingthafah@toh bAkraakidonic
useful,in the treatnepnt-, of cystic fibrosis; .

PR BeAavir likisto bao! prreinnBbareteabe anaaistes. 5
anti -tubercul osis conpounds that include pyrazoles; US
pat ent no. 200310091116 and international patent
PappiAdat i ons WO 01/19798, WO 99/ 32454 and WO

2004/ 055815 di sclose inter alia pyrazoles that may be
useful as Factor Xa inhibitors; and WO 01/ 21160

Qe BFesl@bsthydundb 1160 AROMARRIAIRAeldtE tolBseddescribed herein
pyrazol es. There is no disclosure in any of these

afpeqmmatosallyr aveilpbly- -Hemevghstoi thetkadwidgeaiod dhy ppplisiaets these

' i infl amuation d/ or. as_ i nhibi rs
QPR Hale hERZLEOPL 0TI BRp ARG Blicsfipp bl P Sictilsve
nB pei3DRa udiigcdsosks tvakérous pyrazoles for the 10
treatment of skin related di seases and further

nmentions the use of such conpounds
JP 2-129171 discloses various N-unsubstituted 5-trifluoromethylpyrazole-based

agrochemicals. The use of these compounds as pharmaceuticals is neither

mentioned nor suggested.

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 sodium channels;
international applications WO 03/020217 and WO 01/58869, and US Patent No.
2004/0192667 disclose various nitrogen-containing heterocycles, including
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
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in the treatnent of various inflanmatory di seases,
However, this docunent does not nention or suggest

anni do pyrazoles that are substituted at the 4- and/or
5- position of the pyrazole ring with a halo or
trifluoromethyl group. 15 lhternational patent

appl jication WO 2004/ 096795, di scl gses vari qus
aflﬁ-étﬂarf}e%? ELMPOYTE (g u‘&yﬁ’%%ﬁ% USaRatet Hiop 2% Q0% 16
aR8 Ol et V510 B Kg@&%ﬁénsa'%' 01425798 I WitRlog/PasLNn WO
appl i cation 01/55115 di scl oses various aromatic
280400281 5t dastlosmynere alias pfmakolas thatt maptlsr sisefhl eadiratesXa

RHRCLGE LT pAMR Lot RS
phf8lesBNtTiRke 118t 86 - didfoduré ainC _@Hﬁ ebt tHdier Bodutndd® of 1(N)-

di scl osure or suggestion in either of these docunents
ugsubstiedsdemadopytazhles o fso upel sina dreptity bhflanmaen and/or as

- 1. ROX ses. lnternational patent application WO
uﬂbﬁ@?%??ﬁ%§9gimﬁf%closes pyrazol es that nmay be useful
in the inhibition of 113 nhydroxysteroid

dehydrogenase-| (and therefore 25 useful in the

Integigtipplpatont prplisation MO G7619802 djscloppeyasious paepzoles for the

1Rk B? slgh Ic'éi!itg& H{sga%gg alg(i1 hﬁ‘th%? FIARSs tﬁé ufY 5%% g&nﬁ&ﬁltds

are substituted rnthe 3-position wth an aronaficC

imthedbeanontpof vaebtainflapyiadg deasdsoXidweae, ttlis document does

hydrazi des, structurally unrelated to the, 3

neﬁm&aﬂwa ST HRELER LU R ERFPleRgars sBbstiiied |abgr@a4-ef§d/or 5
ha | i o j , Eur..J

L R A SR 6 ST Tl

(Joel et al, J. Chem Inf Conput. Set 1995, 35, 510.

6 Vert i et al,, J I . tical
ipmifed Falgaf seiipating WG PaBs PO EHERI TS bfhis hesgroeveles.
iR BEL 5Pazb R8B! ad FFIBSTs I proteit kEdstho AiRisYs 8l international
anal gesic activities. There is no nention or

peigghernlicatonn WV @ \Wlad Il & glisdeses apdousudyematicipwddesrthd mae be
le.ring itself with a.chlorg, fluoro qr .
PEAR PTBR,of SRstns™ ol Bk ol gpopliBln, Nooordingly, the

campbirtitdisulodd®if) IS dddfmelits elagIRsuseill i@ Use RyHtAERH ESinter
that may be useful in treating inflamuatory pain,

afificenceie dhETF 18 ROVBILRSUER OURERS g InSHReTLOR thpwrfinspments of
Thi PYAR I | es that
e o G ol L S B Rbp aBE BZ01 B8 S e

substituted by an am do group in the 4- position.
I nt [ I t ent licati 3/ 053767 al
Il?tgmg{ig@i Itpgtnegh@ b 1c§|ri]qna\%%§ glgé:@p I565)8%7\{}(1)50?0363 pyrazolesath?lto may be

useful in the inhibition of 11B-hydroxysteroid dehydrogenase-1 (and therefore
useful in the treatment of inter alia diabetes). There is no specific disclosure in
this document of pyrazoles that are substituted in the 3-position with an aromatic

amido group.

Certain pyrazolecarboxylic acid hydrazides, structurally unrelated to the
compounds described herein, have been disclosed as anti-inflammatory agents in
Tihanyi et al, Eur. J. Med. Chem. - Chim. Ther., 1984, 19, 433 and Goel et al, J.
Chem. Inf. Comput. Sci. 1995, 35, 510.
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cont ai ni ng conmpounds that may be useful in treating
inflammatory pain by 15 opening potassiumion

channel s. However, this docunment relates specifically
to pyrimdinyl anrldo conmpounds. International patent
appl i cati ons WD 2004/ 080999 and WD 2005/ 032852 bot h

di scl ose various 3-am dopyrazoles for use in the
treatnment of inflammtion. 20 However, there is no

\ﬁgrﬁl‘ﬁhio eHE . Obusl® g)gsﬁ”tcg‘gtgc&tﬁ:gy Ifen&?e%l d 9gURRNte ISPJSS)

unsubsiltuted al ni dopyrazol es use in suc
dusclmt:srevmwub npgranalts othat pateat anapiflanahatory \WAd  analgesic
51 .di scl oses various 3- an1d azol es, for

006/ 03
aﬁ@eg% fﬁ%fetl% B {MFOHEN GF SPgECPtihek mﬁzq tiw ¥F Spbrgituted on
lﬁé"%}qﬁzcﬂé AHP itsdPwith a%HRw’i& | ok WithBrndth il gg%l}:pCosur e or

erocyclrc group. However, there is no
suggesti on of correspondi ng 3-am dopyrazoi es in which

t.h ' i.S.. ] by. ni onocyclic
0 Pl Bl ST b Pt oh AR pyfcotes thar
Ry WheAd it Redting 1hfﬂe\4ﬁ1ﬁbio@ﬁp£1ﬁ eWRBich %d@hﬂﬁérﬂ &brRs by blocking

compound of forrmula I, z r R~ RLy N H wherein,

sgdipm ghpangz. |Tﬂaép1@ﬁmmtl Vlatt@pplé@@ﬁ]b’ th pyapzoles thaHrm abe)-
stubstitutBd 9 %fd gﬁg >{5 Bﬁtaz&%s h% ﬁlte suﬁgﬁatu% argldo 2rou op(:“‘i'sh QY.

represen e resen

po§ifith.) 2N(R4' ) R'; 10 X' represents halo R3 - CN,
-C(OW, -C(OOR C(o)N(R4a)R a, -N(R41l, )R5b,
N(R3s)C(O R 4c, -N(R ~C(0) N(R4d) R5 - N(R3) C(0) oR e,

Int[%ﬁr tCl,% %tfél %‘ﬂﬁc&)o&‘s‘?ﬁg 9@63?@5%53 fﬁ%& to inter alia pyrazole-

ceﬂ@ﬁ)@\l(cﬁ&hj)bm that Bf4) ba-i,lseﬁﬂl(iﬁSkreatB{gO)nf%miatory pain by
op%g p§3s51u (I)Sn cgannels Hongg 9 £h1s d))cgument relat%s specifically to

pyrimidinyl amido compounds.

International patent applications WO 2004/080999 and WO 2006/032852 both
disclose various 3-amidopyrazoles for use in the treatment of inflammation.
However, there is no disclosure or suggestion in any of these documents of N-

unsubstituted 3-amidopyrazoles 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
is substituted with a bicyclic heterocyclic group. However, there is no disclosure
or suggestion of corresponding 3-amidopyrazoles in which the amido group is

substituted by a monocyclic aromatic group.
Disclosure of the Invention

According to the invention there is provided a compound of formula I,
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n represents 0, 1, 2, 3 or 4, mrepresents 0, 1 or 2
20 R " represents, on each occasi on when used herein,
C .b alkyl optionally substituted by one or nore
substituents sel ected fron1F A, -N(R"b 5b )R -Ng3,
-C3 and -OR3h: R 3h to R3h7(in the case of R3h on
each occasion when used hereip), Rix R, R34 25 Rda
to R4i (in the case of K Rach occasi on where used
herein), R RS" (on e casi on when used herein),
Rsa and R F to R5j 0 nde extly represent F hydrogen
or C, 6 alkyl qption llN substituted by one or nore
substituents lected gfromF, 4, -0C-13, -OCI2C

., _OC-1F" and - 3; or any of the pairs|R''" and
R'"a, Rs and, i~ and Rd, R4f and Ri R4 and Rss
Rah and RSH? a and R', may be |inked together

to forma 3- to &t nmenbered ring, 5 which ring
optionally contains a further heteroatom (such as
nitrogen or oxygen) in addition to the nitrogen atom
mhlch t hese substituents are necessarily attached,
Whi ch ring is optionally substituted by -0 and/or
Cl 5 alkyl, which alkyl group is optionally
eubstlguted by one or nore F atom R3i, Ri, R3'n and
Rramdj iy diedeprindpatly repegsertsBn€l, & GHED ¢ayCFoprovided thyt at least

i ) nmore substituents sel ected
?gﬁwkpgl‘% dg%?@figep%&%’u 13, -OCHF2, and -QCF3, or
a pharmaceutical |l y-acceptable salt thereof, for use as
phar nace tlcal 15 Compounds, of. formula 1, or
)gﬁﬁ?rﬁs i-Rab T@Rgé’ée%kﬂl@ JQEFJt s thereof, may be in
isolated (i.e. ex vivo) form

Pharnaceutlcally acceptable salts include acid
Xaddpresants lsad.t-8 5 rdND a3©)RAY |-C(®)®R3§,aC(G)N(&ﬁ‘l)R5"$ aNEREOR™,

RGN 20 Btk PRSP, S o @l o aor a0

_ggtép)geogmf{“ﬁ(ﬂf mul@r? wi_pl gﬁe(lge)Rr-mr e (ﬁqﬁy) xal entszoffst

ropriate acid or base opt i'onal | a solv

%GO)EN Ry WREYi u&ﬁO)MHmMR”t)a@)s&?“t l-@C((BnﬁﬁT ubDE(O)OR*® or

) yi.renoval of said solvent, or said medium
%@bkgﬂsﬂg ard techni ques (e.g. in vacua, by
freeze-drying or by

whe

nrepresents 0, 1, 2, 3 or 4;
m represents 0, 1 or 2;

R™ represents, on each occasion when used herein, Cj. alkyl optionally
substituted by one or more substituents selected from F, Cl, -N(R4b)R5b, -N;, =O
and -OR’";

3b 3h : .
R to R™ (in the case of R*" on each occasion when used herein), R*, R*", R?Y,
4 4 4 . .
R* to RY (in the case of R*® on each occasion where used herein), R* R® (on

each occasion when used herein), R’ and R to R” independently represent
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filtration). Salts may al so be prepared by exchangi ng
a counter-ion of a 25 conpound of formula | in the
formof a salt with another counter-ion, for exanple
using a suitable ion exchange resin. Conmpounds of
formula | may contain doubl® bonds and may thus exi st
as E (entgeﬂén) and_Z (zusanarni en) geonetric isoners

hydengen &r thsizhai opdrnally gabsiteied By ope ge moxg pubstisents selected
' ) ni I t fargqmcl.uded within the
Pgoglgggégféteﬁié’ qénll\;zenﬁ’odg.e u a&?n%glljﬁ’d% of fornula | may

aal 96 thextaibiR** sralR BUR Brahd ®*°, R andRIpRE Rhé RFORABaraRre, R
m xtsiir eg t.hereof are included within the scope of the

PR wnlgéqﬂ%beo rifcg REALACTIO AR APsE CoICFdRE
vHicHTRRg oPAYIIIB! ddnaif2d AR h&Ratom gggfré? gﬁ]%itwé%ﬁ%fr%%en)

exhi bit optical and/or diastereolso
1Dj aslditeme tn slmmitsogeneatoinetes eyjueha tlede Umbstguos \aen tricossadrily

hni .e.g. ch t h f ' I :
WFRa 1 hichafhie SheR0RnRonE iy <BHR? Ky o, which
all§ P RfuBds bticiRNR s@stiffled Bf ofe 6AREMRIH fof Ot her m xture

t.he .,conpounds usi ng conventional, e.g, fractional

R?‘r, ot &T'iand (R B indspendentty repsesent Gueslkyhppteanally isvlestijutedby
i i i 1 b d ti f
ol 3 2fche bl SAITLE b TV 2B TR CoR,CE8C At and

-Oadgr conditions which will not cause racernisation or
epinerisation (i.e. a chiral pool' nethod), by
reaction of the appropriate starting material with a

o i AL R ool SRR SR DS
resol ution, including a dynam c resolution), for

xanpl Lth a honochiral 15 acid foll owed by .
@é‘wﬁ%ﬁ% gﬁ ulaﬂle o PaETRreiralY-@ccrelaP ivﬁ%lgeraﬁ may be in
iSRVEAL Qﬁﬁk,o)pggﬁns such as chromat ography, or by
reaction wth an appropriate chiral reagent or chiral

catal yst all under conditions known to the skilled
Phemsawautidlllly-acedpeatdo isslsmrctudangtidriadditiv e Ssatth eané Has@raddition

i,ncluded within the scope of the inventjon. 20 Unl ess
S8t ﬁ%ﬁs%i'tvé i ameEt GoRfeRYPY prEPR tgr Plartale Dyspetion
oflaMrde Rid bPg RIS fornfEf i RELpBGI LN ofTN1aPCWith one or more

straight-chain or, when there is a sufficient nunber
equivelents of anjapproptiateatidt dirtmed, optionalybiora wiems or e a medium

. br anched- chai.n,. and/.or cli.c. (so formng,.  in the .

‘%@H&bﬁ}q%s%ll? 1_85‘%?‘21& iorisd k@yre@P%pﬁﬁgﬁiﬁrﬁoﬂ@P& Rhgaid
niddQfg, uSing Sthhdar€i @BniquINRES. fi +Beu B9 NtdBARfing BH by
of carbon atoms, such groups may al so be part

filtration). Salts may also be prepared by exchanging a counter-ion of a
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 (zusammen) geometric isomers about each individual double
bond. All such isomers and mixtures thereof are included within the scope of the

invention.
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25 cyclicl/acyclic. Further, unless otherw se
speci fied, such al kyl groups nay also be saturated
or, when there is a sufficient nunber (i.e. a mninmm
of two) of carbon atons and unl ess ot herw se
speC|f|ed be unsaturated (?orn1ng, for exampl e, a
Qﬁé’ or a C2 %1 group). 30 The term
Gqﬁla?%mds Anpeddnasleq ﬁ"hl‘i’lh UERIe s} ué}léam%‘ﬁ%‘i fprms and
t he
"R Sot @S helnden vilhuf BRRGUGLAL i BEES  T ot caent s
one to four optional (given that n nay represent 0)
ubstiaue S. t he . case,. where represents 3
ouBds Ghiring e Bl Zomainghe ot By RV BTRGIC cabon atoms
AU ALY tHeShRe BXIAER @mlcﬁlhﬁﬁﬁoﬁéﬂl}a%feb%%ﬂfeﬁsrﬁr ®idster8RsMts
i nt erdependent, i.e. case when n represents
n@y thse scpmatxt @&xqunuermcmahayclmqnee,s@rg thromséngeaphy or

kP SRS i Vartol o SRR By oY P ign
ofta |r£cehﬂc UNERESTNOAGeY thd@® uhﬂﬁdmﬂg E&Rnfi¢hallRAS) fi3eSenal
R', R', R, 10 R k an usi vely. For the

craxmlleﬁaﬁe@ s fHRlbGhtechpiguesas ddternatinplycthet drsiredi eptical ysqmers
TR RS, O] RLYEC P e SRR Y ki

uhéaneatitivas stbdit willuen tesuserecondibation @ypimeysation (i.e. a ‘chiral
|nterd;E§ndent For gxanple i.n the 15 situation in
PRAY chretked)ay seactiprs opdhey amrapnrlw sipitiag materiplswith “ggral

aﬁJulﬁ)ﬂ’y th éh?%an s'ﬂﬁseqﬁ@tﬁ %ﬁ%v vﬁtyé sudhbld @ﬁlgémrﬁ/ d%?ivﬁtli]s%tlon

sane erent en groups
(s tasrcsctlumm;i nluyudmg e dlyh:amca'amhsmmm forr grahiplasvited howadchiral
her ein, e identjties of those i.ndjvidua
o0 Bl Pl s SSiEtiotn Of (o UeH SR amaEE bGPy conventional
mdah€ sdepandesthato gﬂghy,@fadmjeﬁctldm@ﬁh %n ahBRHASE %ﬁaﬁeaéen‘[

al kyl substitute OR"3h and X2 represents 2
or . ¢R3hi catdipst alheund@emomdghom krjpevrt wo the) pkilded gletmps All

il ens SO IR RS ndR wgﬁlnﬁédgéﬁ?fﬁﬂ@anvemwn

i nclude those in which: Xr represents -
LFreferably, halo or -R3'; and./or 25 R and R2
iese pEhrraiel Syew‘és@ eSentlkyl (Wigre qrs ghe @pper it 0f dhe range),

ﬁ%&fﬁhﬁé}/ {)Q @tralg%t%f% O&‘ thh%h tHE¥ 1? g sgﬁﬁsén? ﬂSl%ber (ie a
minimum of three) of carbon atoms, be branched-chain, and/or cyclic (so forming,
in the case of alkyl, a Csq cycloalkyl group). Further, when there is a sufficient
number (i.e. a minimum of four) of carbon atoms, such groups may also be part
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 C,

alkenyl or a Cy_q alkynyl group).

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.
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R4:, and R5" are not |inked together as hereinbefore
defined; 30 when n represents |, 2, 3 or 4 and at

| east one of the X substituents is located at the
ortho position (relative to the point of attachnent of
the phenyl ring to the -N!?)C(O- group of the
corrpound of faoarmula |), then X2 represents :h

In pepmpquinds _eénforgwala 3y the Sé(leﬁcaesou\@l apnreﬂaseRﬂgt -(X*)n

rffl(}%eg g@f to fgfé(ba%%f(@en @%%%éfmseé(@s%ﬁ&%&n& Ry the

cade{ GYH{eOR4) (cPRBEts \/Slhe“snorXJl fi. epmhsm rthere aane Qg t3hor 4 separate X2
substi t uent an&gor 3.0r h is
sbsisucnts,RRE ¢ HEsq &bar@antatar%w 8P nw w&eﬂ? cgfient, Le. in the

chdee ki \ﬁerépi’esteﬁ‘t@ ?QhE‘ttWQfXafsﬁl%ﬁHﬁﬁﬁt maf reﬁr@&np tﬂ%‘)ﬁme or
ring toth YC(O) - group of the corrpound

dif&rnmﬂgiour)s then X1 represents -S(O,N(R'"')R5] or,
preferably, halo and/or K represents halo, -CN,
C(ORs, -C(0)CR3", -C(0)N(R4.a)R5a, N(e)R5

Foi alld B3alsAdd) ﬁ"r&bubt Nﬁgﬁ)acﬁl@li‘é( Rﬂ:hr AFERY 10 R is employed
- N(Rst ) C(C) oR4e, ~(11")s( )z\( )Rsxq:'L I

hemay, iy mﬂ(l lbe ugslrreltogd by @(S@)Im persos(tp FepR E?bRNS Re%, R*, R,
35 KYS(O2R ', -OC(OR3". -0OC(O) OR3r or

CRY Eoe et

Preferred corrpounds of formula I
i nclude those in V\/ni ch Rt and 1d2 i ndependently
represent. H F o Mor e preferred conmpaunds of
Fop rthe)| ayo1dangge of dﬂ@ubh oeecqsr%s Whiveleh the jidengity, of 3woe gy more

e B o RRENURL iy P i spghy DM Res of
tianatsiRstive RaBtiardts aR fRdhn anyl wﬁ‘yhnteaie;ierﬂ@ht alft eR51’npbr & the

SR AR R A 0Dy B RAM § BB ARl L naky! Sroup, the

r&@tanali ér&&tﬁ%&;sb@{h%rs%% Q)r ‘a'iffé%éﬁ{tg e:‘ﬁ}mlﬁﬂ? \Jv1§en groups are
optional I'y substi t'ut ed - CHF2 3 (so

stilbatittited) by fraere é]xanrpneesubaltpgrrtragldeﬁncry hereymi Fi@rudgntttyals of those

RIS, st hus el £S5 B hEdreeafift Fa helng, fpterdegengens  fior
eRithpenalhky xluﬁgfdséﬂrg €Y WcANbSIRBIE SO tdnk Uehdpresets

selected fro (]?Sc g Further preferred
-@Bp dagrdbe dderttisy el fhee thvoi €81 Ui @EoupR G ntrfowisi iemarded as being

interdependent.

Compounds of the invention that may be mentioned include those in which:
X' represents -OR? or, preferably, halo or -R**; and/or
R' and R? independently represent H, Cl, F or CFs.

Further compounds of the invention that may be mentioned include those in
which:

* and R™ are not linked together as hereinbefore defined;
when n represents 1, 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(H)C(O)- group of the compound of formula I), then X* represents halo, -R*,



10

15

20

25

30

R represents CF3 or, nore preferably, H d or F, R2
represents CIF2 or, nore preferably, H d or CF3; 30
when Rl represents C, then R 2 represents C.|-1F2,
CF3 or, nore preferably, Hor C; when R represents
H, then R represents C orllCF3; when R' represents

5a RL CE 5g
NerCIORe oo 6 5 TGN EAR wHin W02r Y B O OR™,
0 (s o s, S0
-Rt(e)lﬁORﬁ)(Oaéll),esents CF3, then R represents . CF3 or

TPRSELEC S0 I AR St BLSSENE O e
X?rﬁlfbﬁ'itﬁl%t}locat% efh &’rrtho 1ﬁ‘orp(r€1faﬁ{/@m he }E)mtgf a@hctRPent of

(such as Cl - e.g. al (e.g. net

tbfpplil@whnng tes th@sN (HOE@QD lgyo tb¢ compeund M%rmulatlbrtben x!

BN OPRYIS o Sy 55 ol o Tebplpgfibl, €K

-CEOR’I,N( R/G(DEE)R“ 10 -CRORARI BRI, - Ngme')’)@(so) RAN(R4)C(O)R™,

-N&é N%mé‘%ﬁ R?Id 3#)(%9@ . C(cﬁz? E%eoz,( mﬁﬂis)é?gz NR*R,

'r gé@{ent !@(q)?( I (e ?N(ﬁf"% bBr oFinZN(Rt )E{R))%]I{m
RY

OM(O)OR&H (ﬁbB(Qj(O ﬂﬂsbpr opyl met hyl or,

espeC| ally, nmethyl) optionally substituted by one or
nore F 15 atons (so formng, for exanple, a -CHF2 or

PQRt':;t%rrg([ Rgct‘lﬁ%%un@ d?glg a ﬁﬁ@lu Efhosd th \Br“éh RRand R%?depgﬁgnﬂy

, ependen represent
regyraseogEnFor CCI - 4 al kyl (e.g met hyl ), or the rel evant
pairs (i.e. Rds arid. R', and preferably, Rd4a and R a
R4' and RS, R hd and Rsd, R4r and Rsr, R49 and Rog

N6 p%ﬁr&ﬂébtﬁf)o&ldﬁﬁyfo@ﬂuia' Irihaddé 9964 iﬁe\x/hlaﬁ
her ei nbef ore defi ned; 20 to Rag i ndependently

nrig gros ddag. Bior, o Myferé(téy,g) orrﬂe&ekglll) or, nor e

AT PR 10 ld REERI

Oft R8nald R sanlaskY tasder ¥ pyireongkedr togefter, Fth cmn (as s- to 6-
formn for exanpl e a CF - | group) R represents

npegnbgredCring) whighy Fing congiona ﬁymymsmfewwm hejgroggpmatsych @s
nitrogen or oxygen) and is optionally substituted by methyl, -CHF, or CF; (so
forming, for example, a pyrrolidinyl, piperidinyl, morpholinyl or a piperazinyl
(e.g. 4-methylpiperazinyl) ring);

R* represents C.¢ alkyl optionally substituted by one or more substituents
selected from F and -OR*",

Further preferred compounds of formula I include those in which:

R! represents CF3 or, more preferably, H, Cl or F;

R” represents CHF, or, more preferably, H, Cl or CFs;

when R' represents Cl, then R represents CHF,, CF; or, more preferably, H or ClI;
when R! represents H, then R® represents Cl or CF3;

when R! represents F, then R? represents H;
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25 u substituted or, nore preferably, substituted by
one or nore fluoro atons (so fbnning, for exanple, a
-CHF2 or -CF3 group). More preferred conpounds of
fornul a |l includes those in which: X1 represents

- OCHF2, -S(0) 2N(H) C1'#3, -S(O) 7N(CH3)2 or, nore

ferabl X2 ts d
318(%‘6 RIS G Ao R g RN YL ) Rie. 2?%?233
wl%@zzx%%semssﬁ%g @1 G‘&ﬂéégﬁ& CH'or, ABcSroebs), @by FF
d, -Raor -OR'; R3a represents | sopropyl (\/\7n|ch

el rpsremehdmrgl{ uaptgbrsts i or €3) gr met Byl (whi ch
| | ubst it
BPE 5 SRLEPEL L PO B2 Mg bty

vﬁtdﬁm2 repﬁmwmh, therPRIt pebres&dsCOPr opyl , cycl obut:yl,
cycl opropyi met| i nore preferably, nethyl)

ey o5 ORI IR dirciiobty, RS o nves erkimeiof lomk

m f R R
3R 20 | SLRINTR s T i i B By o o
ﬂupcb ag/n (smﬁhh}dg, €or exexpll g -OHF1 (ISIECIFgegrsl\t‘[:@mt pairs
)?gl e. Rd4a and 12sa, Rpb and RSb_an and @?) are .
i FRsEFeRSgEt Her Bo Wb m(a‘l’py?@IRi di T@)(p)oﬁ petG(ENGR R™,

bi n A 3 %= a
mg(ﬁang bezlklf }{?&Cg))fﬁ; mﬁye)g@ﬁq%l%éf oNgﬁd)eés(@PBged rﬁ“
-NOGNRF)BENR” )Bygr(aﬂ cGIQ)NGR B3R i), R F UDRRY lor

égﬁ et hyl pi perazinyl ring) or may independently
$@a§ ethyl or, nore preferably, hydrogen or

mtrémésenﬁm;mkyp (e,eg eétﬁ% ieprpUNdsutdf ¢ %%54’?‘?*5% [%%gb%tyl,

i nclude those in is selected

cyqigpqnpylmegqxbpzMsppglﬂﬂig metlgdDypprivinally Sytxstisutel] byroneor more F

r b . .4 and a X is either not
a%r“@%@ ?orrr}{n% ﬂ)ﬁ ‘f"%’@? 33?@%% Of)?gbtg”muh‘gre preferably,
R'8pRES Rﬁ'l R tsi pY) RUSBHSIRPURM PEke®EAnd I'I{)smlnde%)endently
|soprog or, nore [Jal‘tl cul arl F, d, CF3i hy|
repieserehrdiggen onCyelkyh(eg pnethy reﬂtmdmantdvlr@f(l e. R¥ and
50 ude thoges 4f & 24 Oftndg
e i e MR ey e S S
anéRAt andeRslh)JmhjnBe hpmmbgaﬁeraismafaﬁmmre elf:ﬁﬁdfaie phenyl
I3 ng Q0. the resty of the conpound of formula | and/or
Ror 8 By ﬁ?Pqnéﬁﬂt sERresentdoraalkyldegemetbyd) enymeagerpacisylarly,
hy%ggﬂ;ZN(C H3)2 or, nore preferably, F or d;

R* and R¥ independently represent Ci4 (e.g. C1.2) alkyl (e.g. methyl) optionally
substituted by one or more F atoms (so forming, for example a CF; group)

R* represents Ci4 (e.g. Ci2) alkyl (e.g. methyl), which alkyl group is
unsubstituted or, more preferably, substituted by one or more fluoro atoms (so

forming, for example, a -CHF, or -CF; group).

More preferred compounds of formula I includes those in which:

X' represents -OCFs;, -OCHF,, -S(O),N(H)CHj3, -S(O),N(CHj3); or, more
preferably, F, Cl, CH; or CF3;

X represents -CN, -C(O)NRR*R®, -NR™R®, -N(H)C(O)R*, -S(O),CH,
-S(0),CF;, -S(0),NR*™R" or, more preferably F, Cl, -R* or -OR"
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25 X is either not present or, nmore particularly,
represents isopropyl or, preferably, F or O and/or
isin the 4- or, preferably, the 2-position.
Particularly preferred conpounds of fonnula I include
those of the exanples desdfibed hereinafter.

n ac rdan e W t

Gpnmpounds of forpula | ma
R egRWF?fH?s 1SPH%9PYg?%(ﬁWbl FOXR rfévmegbaql‘% SOSuRSEYgdd o, PPCHWI

(%vhﬁ:h%%up ik OptiSneRYRLBstRSed 8S RS ReIGinkay; ter . . 14
Agcor ing to a further aspect of the |nvent|on there

R’S rfmrwnfd dydeogonoedss dlkyl (eige ethyl, épeprenylonbwyl, ayclopropyl,

f f 1, which
BB et P Bt oI PRI ) Bph G cloideed
b?lolﬂE%r nfoke ﬂEor@ratciﬁEsS(so 16990 \A%]If@fle)&% _COHFSSPCRE)E Ng

pund of fqrmy i ch represents

og%n’, Rwi 8RS éﬁq arrb Bé‘bmdapelds@berwseet nydregane mgthyl or

e U si( b yr i Bh
gg'gn & gt %P?r? a?rr%ﬁ? R n%“éi?nkdeh a5 ﬁyd#dgﬁﬂ% ) are
lmecasmgetmﬁ eat fdeni @(rpﬂ@rohdmgn prp@ﬁdﬁiylt ridzphddiase, orS Wc |-

as. n BuLi, s-BuLi, t-BuLi, 10 lithiumdiisopropyiam de
nesithylpipgiagimybring:s. 6-t et r anet hyl pi peri di ne (whi ch

AP r{é;/ure hAR& r%earer' rlf’é#lﬂbéfﬂret &&835&18 Fé‘g €t0%for@Na

B
ad Itive or exanpl I'um co-ordi nati ng agent
pyurohdiagl, apipeidieyl, (eorgholdiyireirhex4retdiaiigperaringh riag) we may
é}fep%ndg:tnﬁ; I'rr[%{rmf%e}qty ﬁ%}h%l Igcr)]reedplre era%?y, (th/r% ger)r or S'reghspar teine
tetraliydro-2(li7)-pyrimdinoue (DMFL) and the |ike))

foll owed by quenching 15 with an appropriate
Farther profsnic ecoswohndsof {oanutaok incbidodhergsinofhitl Uk aelected

fih i PO LSRRGy e RN B FEOR ISPl .

(TRdd dFzZ2andqRP R $eatifer dospieieabli®. n 26prbRAK 0)drahorDrefdbly,
as halo (e.g, iodo or bronp) or a sulfonate C=roup

repgeReRtsassinghsepstgientRtped frgmaspproobon- Imryrpa(t@u@rly, B.Cl
conpound of fornmula 11 is a

q Pi %F%%r o\réye}?%yﬁ’g’t?’i ng agent, it my be a

di benzot hi ophcnium tetratluoroborate (e.g. 5-

trrfluoronethyl)-drbenzothrophenrunz

b 1058 PLSEFTTSH d:,og){p@)m s of formula I include those in which:
X' 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 -OCF;, -OCHF,, -S(O),N(H)CHj3, -S(O),N(CHj3), or,
more preferably, F or Cl;
X2 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 formula I include those of the examples

described hereinafter.

Compounds of formula I may be made in accordance with techniques that are well

known to those skilled in the art, for example as described hereinafter.
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25 (b) for compounds of formula | in which .I1{'
represents C or F, an electrophile that provides a
source of these atons. For exanple, for chlorine

atons reagents include zN - chlorOSUCC|n|n1de

chlorine, iodine nonochlorifde and hexachi or oet hane

and for fluorine atons reagents include xenon

di fl uoride, SELECTFLUORC(r)) ([1 30

A&BIa%ORA Rrther 4sfdctOf ﬂlelné‘ﬁn@ﬁbﬁ%ﬁ’&é abhoyfded [azprgce%l; 96t tRe
ne bis- (tetrafl uoroborate)] CF3C0F,  perchl oryl
prenacitione! appmaaand effermilayipehich oricdss condristhe ski | | ed
person will appreciate that the correspondi ng

conpounds of formula I in which it2 represents
(hyBsroganpduads \Wfi fofimtlael abahehr RAGEpregentsS CPEYL 01 NEd) CF;,
may. need to be protected at the nitrogen aton1of t he
Eﬁf}/laﬁ otfea rqorrgsrapgingmeoppeynsy ablfprmylp thh i prieh &'t Fapeesents
hggﬁ%g%, %ﬁfl a'nS é)?k‘(?t?‘la@e Jclsre ' nlgmlmrte%g\ﬁseﬁn s1gcrhoeltlsD p(gtgé'é(i:um

enzen ony up ora

biCrin24IA il Y fain(id2, | 3@03)ungr Qﬁﬂ@tﬂﬂdﬂl@ﬁﬂl@&)ﬁhﬂw snjﬁﬁmbe hydrlde
performed in the presenc 3)SU|tabIe sol vent, such
1u1(1

PS?S%lu‘E‘dF’é{rbuéfBﬁ* QAN UG} age, sueh mpPMF-bFUREH, HBuLi,

L e g ey T NG

oawpbﬂmumtba;e By opteprally ec ttho presarfcet dfearNadditiod €ot iexample, a
t andar d dit g. .Wh .

R EsreOeuRy REED GrBap oh ey by S RYMRI G gngmine

(8k, te%ﬁ@th@leﬁ%eﬁ{aﬁﬁﬁe ’ﬁM@E?i)OYS%amém%Qﬁclt 3-9ﬁneth§?1 3,08 6-

presence of I'lCl in or conpounds of

t¢ttﬁhbrdm0a2(llﬁ‘|)~@ymml<bh01n EDP@M)e the k) fpﬁ@wcd by @fenching
“981 oalf)g)g p&ﬁ{egs gﬂ gu o a conpound of fornula | but
re% ¥

5 brorno or, preferably, iodo

VVI t h (&u CF:fm(aim;a)uaaybf:ﬁm@ma@u@mch R’ rdpRéseBX AR ,Lor CHEa
presence of HWPA and DMF. The skilled person wl|

appr eci at sompaend ofeforrselgdht  CuCF3 may not be isol at ed
as such, and may beég fepared in accordaqfe wWth the
procedures described I'n Burton .D.G; ff eaters D.M;
J: Am Chemhefsie.R° 1888sents1QHF, 5&14}}*‘5013 %}ﬁesMiMCzDrSmtable
5 D,; Wayers R T, Tetyahedron Letters., 1993, Vol

|0 34, NKaving eepBosush 45 halgle-gxindol ef beyme)her a sulfonate

LeRchion B T8 B FET e, B OSlBnn

CuBr in [EHyDR) When the compound of formula II is a trifluoromethylating
agent, it may be a dibenzothiophenium tetrafluoroborate (e.g. 5-
(trifluoromethyl)-dibenzothiophenium tetrafluoroborate);

(b) for compounds of formula I in which R? represents Cl or F, an
electrophile that provides a source of these atoms. For example,
for chlorine atoms reagents include N-chlorosuccinimide, chlorine,
iodine monochloride and hexachloroethane and for fluorine atoms
reagents include xenon difluoride, SELECTFLUOR® ([1-
(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane bis-
(tetrafluoroborate)]), CF3;OF, perchloryl fluoride, F, and
acetylhypofluoride.
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(iii1) Reaction of a compound of fornmula Ill, .a5 f3
/[t \I Iil NF~. ~ N H or a Nprotected and/or
O-protected (e.g. ester) derivative thereof, wherein
R and R2 are as herei nbefore defined, with a conpound
of formulalVv, t6 Al ~~ . HN...-- IV wherein X,
X2 and it are as hereinbefdPe defined tinder coupling

ondi.tions, far exanple at around room tenperature Qqr
TRl Seon GRS D SOTERaI P2 cHmBoRHS of formuta 1
iPWAS@NRE rPfestntS lli'{y&%'@lﬂ:r? (e Rich $hJabovR FdMMLR Ypdrimed) may
sodi um bi carbonate, = potassi um carbonat e,

ne9d tobé diotespsd atdhe@jtragen iathirmef ther pyeazo¢ ding sgstem, preferably

t.ri huty|l amne, trini.ethyl am.ne,. .

VHF}’n@t l?%i(?{e ﬁ]Y"rw&E‘iPﬂ i}TaﬁéS, agﬁgi LSPFERe atgjlation group (such as a
Héhie&@ﬁﬂfbﬁ 1 &b br a8FMB.e. a -CH,OC,H4Si(CHj3)3) group. The reaction
1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- enc, sodi um hydroxi de,
may be pemgnmad] iadpe dpssrrgeneine suitable solvent, such as a polar aprotic

i gt I ) | at i '

Bl e SRR R e dng Eh, & bOREK iferadfes e
MTxb UT8eE) Uh@srealiert @tﬁlogﬂibi'@ﬂﬂio%ﬁ (aS®pY&tatd) ®yTleprotection
t etrahydrot' uran, pyridine, toluene, é)i chl or onet hane,
of thoMNafeieehive greep vndar standarddiongditings {wos.riviem aleenzenesulfonyl

' f;oxi ¢de ter o [ ' -
%«%Jll{ffl{gl %@T@g&%ﬁ){ ﬁﬁdrgwglﬁ, tor,( \gﬁ%& b S%&\JP Qo%rp% %r%l)lo%&i b"}J} reaction
id the' presehboefld] ingtdapol c, i, 1cT-
di cycl ohexvi car bodi i m de,
1- (3-di n-teth)Fl anni no- propyl ) - 3-ethyl carbodii m de (or
. : o i v .
(R FRY NRRLAG OF GBEOEN fn wMich 3F RUFGHIL G reaction of a
cpimpephd corraspoingfd woompphmisehtar@ylad-ut i brhich R* represents

l%ggég%, l?ﬂi%é%hb’ls i%iqg\iniﬂl %uéng (otreats%%[é%to?gu%?)nilny bor :example, the
PPRBAQL & BR@IA Andy DR T ThS BT &PhrdhDRRAD 9%;998%11}1&@%6 reagent
hexaf | uor ophosphate, brono- tris-pyrrobdi nopliosponi um
(wéatrhayongfredsplhtties sgel(, anéinnboprepacedlin atcorgdrce 20th the
SRR A AL oS B3] YOIRCRIBINE: 1985,
107, 5014-5015 and Mawson S.D.; Weavers R.T.; Tetrahedron Letters., 1993, Vol.
34, No. 19, 3139-3140 (for example, by the reaction of zinc and e.g. CF,Br; in

DMEF so forming ZnCF; (or a source thereof) followed by treatment with CuBr in
HMPA).

(ii1) Reaction of a compound of formula III,

or a N-protected and/or O-protected (e.g. ester) derivative thereof, wherein R' and

R? are as hereinbefore defined, with a compound of formula IV,
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propyl oxyanet hyl polystyrene, O

(7-azabenzotriazol-1-yl) .c,>y' N ,N -

t et rant et hyl ur oni um hexaf | uor ophosphat e or
C~-benzotriazol -l -yl-y,:ti tai' tetranethyluronium
tetral l uorohorate). Alterndaéively, conmpounds of
formula Il may first be activated by treatnent with
a suitable reagent (e.g. oxalyl chloride, 25 thionyl

chloride, etc) optian

IIy Jn t he presence of an
appropriate sol vent

g(X")di chi or onet hane, THF,
tol uene or behiztine a, suitabl e cat alyyst (e.q.
DVF) , resulti ng i n\t=¢ Xormati on of the respective
aryl. chl ot Iaw? This activated _interpedi ate may

p

“ﬁlér%afct &d A orarg ag Sisaihstpre defipghpder PWA@@eqondltlons for

1
<HHAPLH FrufRai eyl 45,4 Iap oyl ot jsbad, by i
theo ppsemats obfa fsuttahlb abdsv @re stadqun dhydmdaatsudiam bivaybomate,
serve as both |l vent ..and actant, i.n fhi

PPRSHEM 5Tkt PP{’&P Owgt%sp M5e .tl?eéliw}?lﬁgwt H?@t%‘f“aﬁle
tﬁlﬂ@ﬂh?ﬁﬁnﬁ@ aczﬁﬂnemyefmlﬁ(sb}%dmeot %ﬁﬁ&ﬁoﬁ;ﬁﬁrhﬁét I Hﬁso%?opgfletﬁﬁ

et hyl ester) mpound ~of formila 111
ammaounbl,%haﬂabmmlth W]unldﬁ@ﬁ ehat t ersodiompourhydresydef i r siV-

o IER PRt " PETE Rl b SR e gminoppricine

batylERAE (€gand s rort figy t?l'hﬁﬁ@lﬁ ®r Ghix@ursd tHeaddIfE a'ilohpiﬂﬁﬁnate
(e.g. dic | or onet han (iv) Reaction of a conpound

selvertofe tetrehydrofuran, pyridjne, Holuengy fjghlorgmeihaticei dhlqroform,

gerﬂgmgﬁe aJlﬁleﬂlillflaﬁﬁﬁh e(ﬁlg{egnégﬁflfogﬁfg wmel’ Hr ér?i?le)eand a

ase, suc one Scr rocess s
sabible, falupbned bygd’neact (eog] W tlbl &aﬂﬁiﬁpﬁh&ﬁddaﬂole N,N'-

| wh
d{?%g W%é%%‘?@l Tgielen éd(%r%%rl}ymnwrw&wn%%thg@awoeﬁmade (or
h &Hot:l"flgh& pr ﬂ‘nﬁ )3 OURCAP_ &lgu&lnlfg%ﬁﬁ Fe gﬁrb ¥nz -1-

ol uti on feacfion may per or rred under
ykxmtris@mﬁrwhrmlm)ws tphospleaaind e s chéxa8dombghosphare, r es pdtH-

bgr];zotriazol- 1-y)-1,1,3,3-tetramethyluronium hexafluorophos-phate,

benzotriazol-1-yloxytrispyrrolidinophosphonium hexafluorophosphate, bromo-
tris-pyrrolidinophosponium  hexafluorophosphate,  2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium tetrafluorocarbonate, 1-cyclohexylcarbodiimide-3-
propyloxymethyl polystyrene, O-(7-azabenzotriazol-1-yl)-N,N,N',N -
tetramethyluronium hexafluorophosphate or O-benzotriazol-1-yl-N,N,N’,N’-
tetramethyluronium tetrafluoroborate). Alternatively, compounds of formula III
may first be activated by treatment with a suitable reagent (e.g. oxalyl chloride,
thionyl chloride, etc) optionally in the presence of an appropriate solvent (e.g.
dichloromethane, THF, toluene or benzene) and a suitable catalyst (e.g. DMF),
resulting in the formation of the respective acyl chloride. This activated
intermediate may then be reacted with a compound of formula IV under standard
conditions, such as those described above. The skilled person will appreciate that

when compounds of formula IV are liquid in nature, they may serve as both
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process step (i). The skilled person will therefore
appreci ate that the pyrazole nitrogen may need to be
protected. (v') For conpounds of forrmula | in which R2
represents hydrogen and R is as 25 hereinhefore
defined, renoval of the graap J froma conpound of
formJIaVII s 0r RRy..... N HVII ~N d. ' H
sehveneaml I:Eacrtaprm $leintrsactiGi. ( RltpRratve nSt{ody 3 pelrﬁomhng this step

Pr‘g‘(‘ﬁiﬁeafﬂ &ent g‘%{jfi &%B(’%%% Sga?lg} %gl“(yé aer %}f@n%ﬂn%:ound

ot FoShaspII a«ﬁ% @@mPB{md SURPANMHEIV, |Whikie RI@S 6ithSousl. fay first
alkyl (e.g. methyl or butyl)), and R, X, X2 and a are

l&strequewnb an mperqwetaterr@dgenma tgineshylelymyinigm), Sor Rxgreple in
t he ma e r c n
3ppr%r%r ?ﬁossfr?eerggéﬂg fIP { é)ngs‘rgrelgf?ovéflh §1§%§fés ieslog{enfa (e.g.
dichoorpmethaad). as a source of halide anions (e.g.
tctrabutyl anmoni uni fluoride, tetranethylanrnoniur
fluoride, hydrogen fluoride 10 or potassium fluoride),

h sl of a suitable sol vent
E@Reﬁ& tetf?‘aﬁ?y roiil 88?gﬁ§iﬁﬂo\?r oom tenperature. Wen J
represents -Sn(R)3, the reaction nmay be a standard
hydrol ysis, for exgnple reaction with water or an
aqueous acid (e. &\ hydrochloric acid) in the presence

of an appropriate so t (e.g. dioxane,

t et rahydrof uran, McQH ot Et OH (or m xt Mr es thererof)).
15 (vi) Reacti oR? Nc«c')‘ljfbound of formula VIIl, R a
N

wherein R! and R? are as hereinbefore defined, with a suitable base, such as one

described in process step (i) above, followed by reaction with a compound of

o X3,
O=C=N ] VI
X

wherein X', X* and n are as hereinbefore defined, followed by quenching with a

formula VI,

suitable proton source (e.g. water or sat., aq. NH4Cl solution). This reaction may
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 R” represents hydrogen and R' is as

hereinbefore defined, removal of the group J from a compound of formula VII,



R2 Vill t NRs 0 20 wherein RI and R2 are as

her ei nbefore defined, with a conpound of forrmula IV as

her ehmhef ore defined, for exanple under coupling

condi tions such as those described herein-before in

respect of process step (iilB,) above. Preferred

conditions 19 include reaction in the presence of

base, solvent but no coupling+e gﬁnt. In this case,

t he compound of formula |V ffayXal'so"be enpl oyed in

excess. (vii) For conpounds “armul a | in which one

of R or R representsOCHF2)—CFE3,” S O or F and the

ot her representspli, pjjon of 'a conpound

correspondi ng toa ound of formula I but in which

one of R or Rz repfesgnts brorno or Vibdo and the

ot her represents asNappropriate.) with a suitable

organol ithi um bake (®&g. t- BuLi, s-BuLi or n-BulLi)

optionally in the pré%ence of an additive (such as one

her ei nbef ore described in respect of process step

(i)), followed by quenching with 10 a conpound of

Wik B rbprescdss PSIRHNRAT WiRRYST (i 8fhicT cath SRUKERp&dently

chlorine or fluorine atons, such as one described in

refuegsatsta 6f-c pikobesg 4 inpthybov sopppyl grewnet drodryhis/e. tdienyl)

erforned ia.the esence of suj¢.abl v

S A e S S R C O T AT

RSt 8P, &P )andtn kevas RemRbatous asfifed. gWheh8l rdpBesetts 281(R));, the

under an inert _atnpsphere. 15 (viiii) Reaction of a

reasHEB URY 6F Resiorupd 1y the nrgseney of jan” apppymsiateyreggentofos the

r%nM/a'l PLPT Bt esﬁ?ll( e?%u ,atsugﬁ]ea%yz{ ag(glrge Nyt rh%ﬁﬁg) anions (e.g.

erivative thereof, erein an
tetrabutylammonium fluoride, tetramethylammonium fluoride, hydrogen fluoride

10 or potassium fluoride), for example, in the presence of a suitable solvent (e.g.
tetrahydrofuran) at room temperature. When J represents -Sn(R”);, 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, MeOH or EtOH (or mixtures thererof)).

15

(vi) Reaction of a compound of formula VIII,

Vi

20  wherein R! and R? are as hereinbefore defined, with a compound of formula IV as
hereinbefore defined, for example under coupling conditions such as those

described hereinbefore in respect of process step (iii) above. Preferred conditions
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R2 are as hereinbefore defined, with a conpound of
formula VI1IB, L VIIIH wherein L represents a
suitabl e | eaving group, such as halo (e.g. chloro,
prono 25 and iodo), -0OSO CF3, -B(OH) 2, -Sn(It')3
(wherein .12" is as hereinbefore defined),

-Pb(CC(O CFI3)39 -Bi (W2, -Bi (W2(0OC(0O CH3) 2,

indBide feadtion(i0 tF-BicRerme o Base; k¢IVHt(HBEAD,coaplihg/Veagent. In this

represents a | or_hetero I oup, both of which
caRe e GPEHA] ?@t%aﬁ]étli‘fra%ﬂs b9 SREIOSFS et oups
selected f om X2 as hereinbefore defined (e.g. W

represents the phenyl ring of the qonpound of formula
(vii)aor compeinds; efdbunda dét i) onearf®R X, R X2presentsiCHF s G,

erei nbefore,defined, for exanple S in the presence of
% BRI Sl ishrrys DrefRER: SubPaliCeHRGRGE &'
cBapBundsICirasla 100t ASwhidH0aE oSRULLRT mé)%semis @gomo or iodo and
pot assi um car bonate, potassiumtort-butoxi de and

the etheurepresentslith o mppiopriate) with acatitablesarganohistiupeipsy ee.g.
1t [ .
T SPUF RE AT qBNERRITN s mropsneeach gy aghes one

hefeiibeftay dberibedin aRestt bNplodels stepad)) uiviloaed bpguenching with
hgands that may be nmentioned include 2,2' 10 ,
A¢RAUBA Hy ORI ik ?ﬁqbsr-embﬁi%reo Bﬁérpﬂé» 19512 seacsef gelatiac or
udRhe TR SsuBARL 0¥ dfécﬁ%djgl? Pt BE- r§é§41 (ig ER614.ONbhis
may be pefforneg at elevated ternperature (e. g. at
redetioh 99 Che pedermer in tler prefencyg. ofar goimgblatsnbyspheune as one
Conpounds, of fornmula |1l (or derivatjves thereof) in
AR TE desiaibR Sb Reob proces Tt e IoBb cepanEn (e 78
16 EPPPEPILRE 2R Hahepf formula 1 X, R-OH Ix or an
eﬁ%@ efﬁ%r gqbiva en%ﬂ?e.g. a methyl enol ether or a
silyl (e.g. trinrethylsilyl) enol ether), or an
O.protected (e.g. a e car ylic acid) derivative

(v Reagtion B %@P@ﬁi%@%ﬂ%lar ts Hor CF3 and R is
as hereiribefore defined, wth hydrazine (or a hydrate
or derivative (e.g. henzyi hydrazine) thereof), for
exanple in the pre@ence of an al coholic solvent (e.g.
Et OH) at elevated te gture (e.g. at reflux). 2.5
Conpounds of fornmula IIT #n which either one of R or
R2 represents C//or\F and the other repggegsents CHF2,

H or CF3 or F?o R _MNnd R2 represent O or F, may be

N
H

or a N-protected (e.g. at the pyrazole nitrogen) derivative thereof, wherein R! and

R? are as hereinbefore defined, with a compound of formula VIIIB,
2
1 (X%,
L X! VIIIB

wherein L' represents a suitable leaving group, such as halo (e.g. chloro, bromo
and iodo), -OSO,CF;, -B(OH),, -Sn(R”); (wherein R” is as hereinbefore defined),
-Pb(OC(O)CHs)s, -Bi(W)2, -Bi(W):(OC(O)CHz)2, -Bi(W)(OC(O)CFs),  or
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prepared by reaction of a correspondi ng conpound of
formula Il 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 fluordbne atons, ,t such as one
descri bed hereinbefore in respect of preparation of
Wm,dsndﬂw represantsman afyr oc betsrostyd peroup, (wgh @fﬁo"@h are

d ti dit Kk t
opfly ST HG e e SERES el ) & bEFpbffere
d@ﬁncgi (é"@tW Yeprdd3Hs, the CEHeﬁYlaHh 4sthiak Qsonﬁto'ilﬁdl QfOformula 1 as

di hal o substltu razo es nmay prepared in 5

hsnwl’oeﬁ)rqdnﬁmd) @ﬂrﬁﬁo%d@ddf ammsm@r%\anfq)reud@ﬁm dor exaeple

11} gg: pégsgﬁ?e g\)tfi ﬁ%slygtsgoﬁ%mgg g‘g{e gl ﬁ]d IIdh § @15 8l a base, such as

phtabditih QR Yo @aRl 18/d80xiad, Pomysiing oaﬂiodat@[ pd&iassium tert—butox1de and
nltrop razoi e- 3- carboxylic acid (as appropr|

rdjisaproaplertds: i %Qtelwté&@émaym m%}twﬂ?@eméblﬁ@ Bzl
e R A P A
ctdiviar i deboiatt,et tigindsy| gaoonmay n bef | ummitldméd unisgade 2,2°-
DGR OBR RS it BRI S0 EhYGHe (BF: RaYopegemployed
1ﬁ<§1ﬂfeec§ﬁ1@ﬁ§ §hchde & oAl ﬁjna? r%)eili%rrﬁ&hﬁr elé\%ﬂardecéﬁfi&ﬁtuké te.g. at

be prepared ylreac

a conpound
abmtr%%@)mdiengntrmrte(e gcmgpm)mnhoqfhef@r mula 1l but in
which one of R or It' represents am no and the other
represents H (as appropriate; i.e. 4-

cgﬁﬂ)ﬂ haogy 'ﬁ(ﬁ;?—ﬁhhf I3 (GRHANEAYES tHRFd i in clhoﬂ%fiegpééents H or

ersi on e anno group to a di azonium
(e mpeychei prgparedelayg et soraeich eomuiund ofi oriombadX,t o t hose
skilled in the art, e.g. NNaNCl2 and HC 1 at 20 5QC)
and then the addition of an appropriate nucl eophile
for the conversiopmto @ Cd or F. Suitable
nucl eophi | es i ncl q e pot assium sodi um or copper
chlorides or UoMN : P&l nati vel y,Xfor the
i ntroduction of'the Iuor group, the appropriate
di azoniumsalt may bR'treated with a conpound that
provi des a source of fluoroborate (e.g
ot et eafdll eflwrcigoivates) (s@la mﬁthfybemé x:ehvp bea bglyli (ot miincthmlgil}d)
col d, 25 aqueoys sol ution o HBFa N114.1
<S5 PO A5 SR PAErEh PR 8t U0 SYBRK AT PERGRYS dicreo
wWiRr&n RAI |r%@§éhtéml e l0rahh@RALPY Rdreihbeohd EdtindBYwith 8Rdragine
heat ed. mpounds of formula Il in which R
(pepriedeie or derrative (e hanzyhydmgaipehthereot), for example in the

presence of an alcoholic solvent (e.g. EtOH) at elevated temperature (e.g. at

reflux).

Compounds of formula III in which either one of R! or R? represents Cl or F and
the other represents CHF», H or CF; or both R! and R? represent Cl or F, may be
prepared by reaction of a corresponding compound of formula III in which R' and
R? both represent H or one of R' or R? represents H and the other represents CHF,

or CF;, with an electrophile that provides a source of chlorine or fluorine atoms,
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30 prepared from correspondi ng conpounds of fornul a
ITT in which R represents H for exanple in
accordance with a procedure described in R Storer el
al ., Nucleoside's & Nucleotides 18, 203 (1999). The
appropriate reagents that nay be 22 enployed for the
i ntroduction of the CHF2, F, d or CF, group are
sdds as iobedlesdribeéiherdigfedore innrespesp of prephargpioe pafr atmmundd of
co nds of for rocess ste i).. above). 5
o aaRcte +61 bR Pt rayn et ah g Gl e
si@ﬂleg)ﬂl @ﬁ:tdrpﬁlcﬁfasaxn tROPROMRE 00k shRABIMkEIvEnt (%.g. Wageg) Thus,
wherein R and R2 are as herei nbefore defined, under
regyatatd-asio.c ohdiot poAS-dihdarsubstiuteR qeyeazokds| eyl bierprepraed in
Sant for exarrple mld or strong (e.g. enploying an
‘ah% “I'sol ution of pot assi um per manganat e and

heati ng at retI ux) oxi dation conditions as
approprlate Conpounds of fornyla Il in which R2

mnﬁwfefpﬁb@lﬂ BH én aéichag O(f &' gr Rjrepreseats fhupro pragythpether

BRG] B2l ol SRS LM it oy -
n(tﬁ)fg/razetd-ﬁbérbdﬁflicvaﬁd 8 abpepaak) empeRignn appispriaBOrehfent

as her ei n%efbre defi ned. For conpounds of forrrul a
‘PII eicRnygEpien oRthe PFRrEeyhtsa @poggy grpup r(% tassad ey flperide,
phfaslludh Sﬂuoha@' GelahageRRkidik | fBoriGd! O | @k onium
uori nating) reagent” such as cesium fluoroxysultfate
flwride)aindesemidiimds khewe tnthefaskalléadnnitiesgect of process
step (i)(b), optionally in the presence of a suitable
sol vent (e.g. hexane, diethyl ether, tetrahydrofuran
RmpbuftdbPKRRE1LIIT %P wHich! SHLSE RNeF Réfré eSS C1 or F and the
conditions known: to those skilled in It)he art. For 23
offerpepuerdsts ¢f, nfiayraprapared by mammcbf 4 ¢ompoapd ggeptponding to a

h 2nd di
S EBRMAES; FRbual bl ipePBPE ShE of RGeS aGiLiplag PR the

other represents H (as appropriate; i.e. 4- or 5- amlnopyrazole 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. NaNO, and HCI at
5°C) 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
aqueous solution of NaBF4, HBF4; or NH4BF,, so forming the appropriate
diazonium fluoroborate (e.g. diazonium tetraflouorborate), which may then be

heated.

Compounds of formula III in which R represents CHF,, F, Cl or CF; may be
prepared from corresponding compounds of formula III in which R! represents H,
for example in accordance with a procedure described in R. Storer et al.,

Nucleosides & Nucleotides 18, 203 (1999). The appropriate reagents that may be
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preparation of conmpounds of formula | (process step
(v)). 5 Conpounds of formula Ill, in which R and R2
are as herei nbefore. defined, may be prepared by

oxi dation of a conpound of for uila XIA XA f,. RA
wherein R and R2 are as hetei nbefore defined, tinder
oxi dation conditions knowmn to those skilled in the
emplqued ufoh tlaes inttodsetiate st theb EHFREF e Ch lve f@f:egtionp raes desstibed

35 Gt ObPropBRAGE A 5ot 8F FbL Rektest ep

a{,g\réj_ul alll (or protected derivatives ther eof) in
which R2 represents I-1 and R is as herei nbef ore
defi ned (and preferably represents a or 15 and

repar react on_ of Qun
Rhpogad P PRIrg el FRS lspRefia d SRGER eperg? ‘efve ot affoh 3t
c@ﬁlbsﬁnd@ﬂmhnﬁg)@ C fi (e.g. ethyl) ester) thereof,
wherein It' is as hereinbefore defined (and preferably

represents Cl or F), with 20 diazonethane, or a
prot ected derivative thereof (e.g.

trizmetliyl si IFS/ di az .thane), for exanple tinder
condi ti ons known \those skilled in the art (such as
in the presenc R suitable sol vent (eXg. di et hyl

et her) and/ oR”at \IN)W tenperatures (e.g. O0C to room
tenperature)). 25 Honpounds of formula Il or X may be
prepared by reaction of a corresponding conmpound of
formula V with a suitable base, such as one descri bed

ther%g ea%!i Qfare2 g’s(h rel 89%9& Jle%eg fl%n%%pp}?lﬁgt?(ﬁl ggndft%ﬁl%gwn

rocess St

t@ KigRB akillediinitheSart, fiod ¢xange bl)’ldrc@&&bth(b & dnfibl@ying an aqueous
opriate el ectrophr | ee For  exa in the case of
seﬁlﬁ*ee @h BQtagium Gerpanganate and featingeat rerﬂ% Quatigncqditpns as
?ﬁf? lic acid group (or a protected derivative
e the electrophile nay be a

Compounds of formula III in which R’ is as hereinbefore defined (e.g. H, Cl or F)

may be prepared by reaction of a compound of formula XI,

R OH
IR XI

or a N-protected and/or O-protected (e.g. ester) derivative thereof, wherein J and
R! are as hereinbefore 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-dioxane or

mixtures thereof) under conditions known to those skilled in the art. For
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5 source of CO2 (e.g. CO2 gas), which addition is
followed by the addition of a suitable proton source
(e.g. TICl), or a conpound of formula XV as defined
hereinafter (e.g. nethyl or ethyl chiorofbrmate) or,

in the case of compounds ob3 fornula X. a conpound of
formula XVI as defined hereinafter (e.g. nethyl
comgowtels,of dsrntulelll inkehich & Gemseninds redctlbn mmyl ke with feagents

whi ch_ Xi represent - SO2N( | R and X2
apgj undep GRNAHINS] FHSSS 8F ef %‘l?é%ﬂ B%SCBB%‘deeECSB§/“ ot
&ﬁﬁﬁ C <(X }r x1lc 15
pg 1'P{ell%ﬁe<§<n21ﬁ‘%n gEPgJ?%ugagf(ﬁie({&gfgﬁlé%f(gre defined, with a
conpound of formula XD, IIzI*d(124 )1$. 5" Xl D ni

er ei : S ei nbefore in or
oond dhiseniiobt v RRABER" o8 FrbegnbRptd Emey hay
bE'ib?e Fdd HySdiGdntids of B chiBoiiEsaBaRuIRfXIA, sui t abl e base

e.g. triethylamne) and a suitable sol vent (e.q.
dlchloronleth , followed by hydrogenation of the
i solated nitrjo, iptermediate, for exanple under
condi tiops 235 .knoWn to those skilled in the axfa (such
as in tR “€sedce of a suitable catalyst (e.g. Pd on
carbon (10%)_gnd a suitable solvent (e.g. MeOH)),
Cbnpoundsﬁg formula \r nmay be prepared froma
conpound formula XIE, J.~ | CIE Hor a

N-protected,derivative thereof, wherein J and R are
vdgr@e&.anﬁ@f@reeaaj@mnb%fore dedingd, wdgheridatiomepnditions known

d 0 0se€ I 0.

B A A kOB UL R0 it et o

p&@ﬁﬁﬁ@h &f copipppadadt éamafa chrheuficls otompound af formula X)
process route (v)), or in respect of preparation of
BYfpounds of formula Il (the

Compounds of formula III (or protected derivatives thereof) in which R?
represents H and R! is as hereinbefore defined (and preferably represents Cl or F)

and may be prepared by reaction of a compound of formula XIB,

R1%< XIB

OH

or a protected derivative (e.g. an ester, such as a Cy (e.g. ethyl) ester) thereof,
wherein R! is as hereinbefore defined (and preferably represents Cl or F), with
diazomethane, or a protected derivative thereof (e.g. trimethylsilyldiazomethane),
for example under 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.

0°C to room temperature)).

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
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process involving reaction with a conpound of fornula
Xl). Conmpounds of forrmula VII may be prepared by
reaction of a conpound of 10 fornula I'i"' as

her ei nbefore defined with either: (1) a conpound of
formula X11, R 0 X11 152#vherein R and J are as
herei nhefore defined; or (11) a conpound of fornmula Xl
&@aﬂaﬁnmi afbedrapeandefdfnfedmibr Lapicessr sepdiethndndi qrartfrular,

ol RSt IBNSaT s RpeCoh ol L e “PIGPEF 5Pl ok

Bl ﬁﬁ%ehearselme&%&mua Jreepath of, m &B@ﬁﬂtfr(b(ﬁﬂtl@ﬁ of a
conpounds of formula | (process Sﬂéﬁ h|||
d

caboxdic. ac@oglpum (s wbtetisd rdﬁnadwﬂtlnqre e Plleptrmbyle b@?y bea
I
BRSPS R S OB el T Bubhde 7 SRS

SGRIE ProInts soliré (EXAHTIR b at ignoiu@s eofconablat lwa Ay ldefined
chloride or oxalyl chloride 26 (optionally |n t he

heeawdr - methy ft %tbyled%@p#émateéﬂa leaihwc?@to cpougds of
r res t
g Y EROEE P HRREH K1 BB Ther ORGSR £ 01
iciadd)pshithedikkes, such as 1, 3-di cycl ohexyl car bodi | mi de or
1-(3- danethylaninopropyl)-s-ethylcarb c)diinr:ide
(EDCI, or hydrochloride thereof) optionally in the
(&Eﬁﬁﬁﬁ@sﬁ ﬁﬂfonﬁuﬁuf\ﬁ ablaibpge réﬁe&nts -SO,NR®R¥ and X* n, RY
am nopyri dine).  Conpounds of formula X'in
amndh RharRag herepibefen dsfu@id, ny W@ prepared brESctiay obe compound
Eegazggg$r0|n a correspondi ng conpound of fornula X
0? ected derivative thereof) in which R7
represent H, for exanple under conditions and
enpl oying 10 reagents such as those described
herei nbef' ore in ‘ogfﬁ of preparation of conpounds

of formlag nOp X step (i) above). Alkﬁﬁnatlvely,
conpounds of for é % be prepared by
N- deal kyi ati on of a GEE und of forrmula. XIITA 15y

tl R

wherein X? and n are as hereinbefore defined, with a compound of formula XID,
H,NRYRY XID

wherein RY and R¥ 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. dichloromethane)), followed by
hydrogenation of the isolated nitro intermediate, for example under conditions
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 V may be prepared from a compound of formula XIE,
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)....r=\V INXIITA t wherein T represents optionally
substituted C 1-6 alkyl (e.g. nethyl) and R and R7
are as herei nbefore defined, under deal kyl ati on
conditions known to those skilled 20 in the art, for
exanpl e by reaction with a2suitable reagent (e.g.

p) Ti di ne hydrochl oride) at high tenperatures (e.gqg.
150'C to 0C)). Such a reaction may be carried out

in the presence of a suitable solvent, but preferably
no further /sol\ ent is present. 25 Alternatiyely,
conpound foNmla X may be prepared fro conpound
of formila XNIB, 27 XI1B )~..1.~:. N.. NH or a
N-protected derivative thereof, wherein J and R are
as hereinbefore defined, wusing reagents and
procedures known to those skilled in the art, for

0@ %Pl Rt ferivativd NRERfheR&EIRTEiNANE' #8398 hbRabefdle defined,
respect of preparation of conpounds of fornula 5 |

ugipg geagsstsrand peodediies kopwi tto thespeldtledin the apafatexamplsfsuch

C ounds,;of formula, lli (th rocess d nvol vi

of DRRE PO Relons SR hBinreerst For PRy Sl forgpta
If(proaess @outk (V)Prordn Nespe@tof pterating o codp Pl ¢ t@ehul £110 (the
ester) derivative thereof) in which R is as

PResess innely eacydion vath asmprusd of Ssmpla XDo represents H
or CP" nmaybe prepared by reaction of a conmpound of
formula VI, J --- Re X 111 wherein R represents R
Gasnpoands ofiebonda défli may wngrepaet esyabdagtiod bofoa cGRipoatd of
J i 15 as herei nhefore defined, with a conpound of
f?‘?ﬁ"ﬁfﬂ\éa% V?lrﬁgﬁﬁ%ﬁt‘éq Wfdé(l%ﬁhe%v or a O-protected
(e.g. ester) derivative thereof, for exanple at

el evated 20 tenperature (e.g. at between 80 and 120C)
(Darcobgpovednf formnkk Blldays, optionally in the presence
of an inert gas and preferably w thout the presence of
solvent. Conpounds of forrmula XI (or a '-protected
and/ or O-protlsct ed (®.9g. ester)

N—N

Xl

wherein R! and J are as hereinbefore defined; or

(II) a compound of formula XI as hereinbefore defined (or a N-protected and/or O-
protected (e.g. ester) derivative thereof), for example under coupling conditions
similar to those described hereinbefore in respect of preparation of compounds of

formula I (process step (iii) or (vi) above).

Compounds of formulae VIII and XII may be prepared from compounds of
formula III, and compounds of formula XI, respectively, under dimerising

conditions, for example in the presence of thionyl chloride or oxalyl chloride
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derivative thereof) in which R and J are as

her ei nbefore defined nay be prepared 25 by oxidation

of a conpound of formula XTIB as hereiribefore

defi ned, under oxidation conditions known to those
skilled in the art, for exaéple such as those

her ei nbefore described in respect of preparation of
(owivpelinds f presamaé 2ofl bl suftable scgivmteami catelyktyi sugh as one

rea 'on L.th a co d of for o 28, ..

W FF el PEran R Ergess SFRIL. Sthsh, dimgrising pagents

n’{&l‘lﬁfee eRBbdifRiabe, @uckn%s pljgt(ﬁ %&&eﬁﬁ@é&ﬁdl%ﬂfem&m eq3-
ester) derivative thereof and are

dasetlgmla Irmveﬁm'ﬂ)e3-§élb'lqaé:wdnayddoe(EfQCéIpatprediyldyOdlbmﬂlel dlrerestf)
f def.i ned,
iR DsaPosrrare: Buededard® o fuPaslgifultuy s

such as those listed in process (i) above, followed by
guenching with an ap ropr%ate el ectrophil e such as:

C@aapovaﬁis ebfrauaX i whishnBf aentesents GHlir el ot 00ER: raaygbe
phep ?edq«g?ﬁ}qabﬁva@eg&o@ﬂ% dolaffuh of B RNER, (Y5 REC AL Allve

toopefp i avhidh RO EdpubsantXM, foroexanG(lOualisr coi(kﬁtwhe raﬁd remipléying

represents & 5 al kyl presents a suitable

I¢ageRts nﬂl"ér Bl piess cﬁesag ?fgqv&r%b%ore. B &esPetioRb Mepparation of
formula XHB, a

cC o h‘gﬁrﬁi)s gf %né.l%% I n@?&ce@ﬁ&p{i&%v@f

oun a XVl 3L1" XVI 15 or the |like
anot her suitable methylating reagent), wherein

ad re resents i.tabl e | eavi hal o
Akf@n@aﬂv Plya6SiBpSungs S SoRiF X, Hohrafld By A orufi Ot o

cofpbdrof folAniB &y and - OSQ2-aryl (e.g. -Otosyl)). 20
Cbnpounds of formula XIA nmay be prepared by reaction
of I-am nopyridinium iodide with a conpound of
formula XVI1 (R )(C)CC(C)(R2) XVII 25 wherein R
and IL2 are 8 her e nbef ore defined and the geonetry
of the double d may be cis or trans, for exanple
under condlglo 5 Rhown to those skilled i the art
(such as i Rthe~gresence of a suitable base (e.aqg.

pot assi um car bonate)) and a

T

wherein T represents optionally substituted C,.¢ alkyl (e.g. methyl) and R' and R’
are as hereinbefore defined, under dealkylation conditions known to those skilled
in the art, for example by reaction with a suitable reagent (e.g. pyridine
hydrochloride) at high temperatures (e.g. 150°C to 220°C)). Such a reaction may
be carried out in the presence of a suitable solvent, but preferably no further

solvent is present.

Alternatively, compounds of formula X may be prepared from a compound of

formula XIIB,
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sui table solvent (e.g. THF)). The skilled person wl|
appreci ate that the geonetry around the double bond
may effect the regioselectivity of the reaction. 30 29
Compounds of fornmula XIF, may be prepared by reaction
of a conpound of fornmula XVIll. J Ra XVi8 i wherein
R and J are as defined hereinbefore, wth

di azonet h@he under conditions known to those skilled
in the art,\for/exanple, in accordance with procedures
descri bed i T\\ Hananoto et at, Chem Cbnag%@ , 2041
(2005), ~_ | PNt he presence of a suitabl %Ivent
(e.g. hexane,Ndiethyl ether, tetrahydrofiaran or I, 4-
di oxane or nifttures thereof) and optionally in the

PO el P g SRR SR o o Betdea.
udthk lreagéhi¥, and Yroc¥¥lires ¥dwn & thodd/bltilledinetheiatthfyr example such

connerC|all%¥avaiLabLe, are known in the literature,
apthosaPergmbeloraiesedbed inespephofamenasgipnyif camppends of formula

SCr. r [
1R RERSERe (DT i PEectRl BhdbarsPlyn BF oSNNS P Ritnula 1 the
pieetingolemg rtaction axai d adshgoust af fornmlanEi)eri al s usi ng
appropriate reagents and reaction conditions. In this
respect, the skilled person may refer to inter alia
" . . Y , o o
R o e AP 1o g X R g g ot R R ton
detkvatived théreoff) fin pwsknR) s ahereedintefprer defiietli med praferdbdy
nodi f | e or nore times, after.or durin he
R reatsaber fBs HPHEPrREYLDY RoBLA CrTRSnG pf formula XIL
conmpounds of fornula | by way of nmethods that are well
known to those skilled in the art. Exanples of such
nmet hods i ncl udg—sabsti-RGti ons, reductiXHds, oxidations,
al kyl ati ons, acyl ations, hydrol yses, esterifications,
and etherifications. The 25 precursor groups can be

hanged to a difif erent .such 0 or to.th r .
BRI B ToRResEBi Rl 8 BT g b L Gl g i
a§ BEeaME Rre H&idcdewRR e RoMpBIRI offorAfilaR vV epresents a C. |

or F group, such groups may be inter-converted (or

converted from another halo group) one or nore tines,
after or dur'n%lzt-@&—l)-C(O)OH X1V

<D

or a O-protected (e.g. ester) derivative thereof, for example at elevated
temperature (e.g. at between 80 and 120°C) for between 1 and 3 days, optionally

in the presence of an inert gas and preferably without the presence of solvent.

Compounds of formula XI (or a N-protected and/or O-protected (e.g. ester)
derivative thereof) in which R! and J are as hereinbefore defined may be prepared
by oxidation of a compound of formula XIIB as hereinbefore 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).
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processes descri bed above for the preparation of
conpounds of fornula 1. 30 Appropriate reagents
include NNCl (for the conversion to a chloro group).
The skilled person may al so refer to " Conprehensive
Organi c- Functional Goup 3® Transforrna:aons" by A
R Katritzky, 0. Meth-Cohn and C. W Rees, Perganon
Attepsgivelly9 @bmptusroft foamsfoKiand dﬁHBt(batwhmy applicable, a N-

menti oned i ncl ude e conversion of rnou
e Rl Otiseit oy foanyg diieadf vy A 1 are
a8 ﬂl@#élihtfeﬁ)rg defded ﬁﬁweog}epa%d By de£PIOR V¥ Aomothd 0% fdrmula
source of cyan ani ons e. . sodi unm pOt assli um

PHEpp%her(elryae e defiede yl ajveypmopmtc hasgg (or aank(}lnﬁseof bases),

h
SPRE ol e 15 dieb i FRK s, PG TR o gl iy B
appﬂobﬂ@kbld:[ﬁctrapldle@hcﬁla§Opper based catal yst) and a

sui tabl e base (e.g. a tri al kyl )yam ne 10 such
as t(®et h)fPfaPWﬁ‘@mdﬁ rqthPMea gpuice of CO, (e.g. COy gas;

et hyl dii S%ﬁ&f%h@ﬁo qg)fo L4 86 the ARG & £YUBFaA Aroton
UC C} W

hydroxy groups may e |n accor dance
standard soaoe(d. g.GIGS]))Yyst ugompalgﬁm&okmda\mv o t hose

skilled in the art. nds of the inventi may be
iy e

isolated fromtheir Ton m xtures using

convent i oRalerdif ot ts! €, M lbﬁdaﬂpf kQERY PYuitabl
t hose ski W{eé In th rnst hé ? |yn the procCesses bt

descri be d learrpvgroam shcbeus éa}ma(fetgerodot lbrerrfoum @hiom)abr
grou i nt er medi at S

ot ot 82 ed (DY FHBLBE TG TaMBHLE P eV
pyrazol e nitrogen nmmﬂéd 20 to be pr ot ect eqk\/I

Sui tabl e nitrogen- prot oct | ng groups include those iy
whi ch f or ior the 31«) (lmmhmsletagkduptbyl(dtm@ reagpiihxyherein L

aryl oxy-c

S o1 or SRR, PR P AL U] 5, o o
SENT gr oupﬁsamo) (nr u)sumoﬁatbfg@@w (@kmu@sdse)zg&,uosozcm and
aryl sul fon groups); 25 (v; N. phosphi nyl and
N-phosphoréFs 'ra@d §g(—‘9 E}’Syld aryl phosphi nyl and

di aryl phosphoryl groups); or (vi) N silyl group (e.ag.

a Al trinmethylsiiy] group). Further, the skilled
(redondswt forapfr BEA atey bdatepated Hyh&actameoﬂhemmdplyﬁdmlum

s o BorRPu Ry o RE B gt onp of e

(RHYCHC=C(CH(R?) XVII

wherein R' and R? 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.
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30 the compound of formula Ill is an ester and the.
pyrazole nitrogen is protected with a benzenesul f onyl
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 nethyl group, which nethyl group
Gm;pobadsd efrfotnada XIEuNgr bes peapdaddby oerdiion eiss cempburals of
a pyridine hydrochloride salt at elevated
ﬂﬂgﬁﬁ%%éﬂﬂr for exanple using mcrowave 5
|rrad|at|on in a seal ed vessel at 200C. The protection
and deprotection of functional groups nay take place
before ory—after R'reaction in the above- nanti oned
schenes. 10 Protecting groups nay be renoved in

vaREH RARGE ] wid & deﬁﬁémmemseﬁmtwmrceamathanle nader doaditions
hose skilled in the art and as descrlbeg herei nafter.
kpewn dg athﬁffeeSkﬂl‘iﬁ bt et g8 196 r%é‘@ﬁlfs i e £ ayith §r°°edures

d9GSHEL %drh@faﬁarﬂoﬁagt e %%QMeréo%meggﬂfl ioos '0g. in the

unprot ect ed conpounds Using standard tec

pteseinrei (n:fuesultabﬁe sBlment ype. hﬂxaneh dnthyquxhernmhﬁhoﬁmﬂ or 1,4-
dictate the n rotectln s as
disane GEmprieres Bitroncm rebaMbomsbe Bimsie phen E5thes: <.
The use of protectlng groups is fully described in
"Protective Goups in Organic Chemstry", edited by J
Qanponb @np e for@ubae U IF; 85 sV, M3, )V IIBadX; FiBt &t ¥ B, UA,

G0 R, v Byt Sl FEisE oty dnfbinate

kabwhhe theoTifkrare] oﬁﬁqy paldbsaitddesieef b}’vlfaﬁalo bi @il thb PEISRS
t hey possess har macol ogi cal activit Such
@9’%’@@ Aseinsel by wheentivaglesytleticnproe , &% acgngdance with

s&g@ e tgcglﬁllf(ideg a}fﬁm %ﬁ!ﬁﬁé gtaﬁg{%fé%%gﬁlsqshﬁ{w&géﬁa% l‘ea%[ﬂ?ts
a6 r@etUoa somfitibar Multhis |re@30th elmeskﬂlﬁfpusam rﬁﬁy cbdéri toetenaiia
al so be presented as fol]l wherejn the

“§QUPEAIeySive (eSS SHBVIEHY PheB anar r?sé Fﬂ“ésle Aleninge Prgpmen
pefssafdachment  of

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
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 R? represents a Cl 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 I.
Appropriate reagents include NiCl, (for the conversion to a chloro group). The

skilled person may also refer to “Comprehensive Organic Functional Group
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t he phenyl group to the rest of the conpound 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 inveation, there is provided a
conpound of fornmula I, as defined above, or a
Tphrafarecéons dal Ay Ra&esptlghl@® MethtColinearslof. W1 Rees,Reirghaabon
that gA) when R represents C, R represents H and:

&@ , X and X7 all represent H then X5 does not
represent Br, I or -C(O)CH3; (2) X3, X5, X and X al
r epr esent I-I then X4 does not represent 15

QtigroysBrmetiynsxtbat 1By redmgntioet! inglpde deneorversion pen hup

eft SRRyt 5082 S beshig) 105y of ERERETRORTL Ly Herion

wathda Xofh@omed WhadHis & 8piies Tt cyan&ablonOCEg. e6dium, potassium,
-C(0)0- |sopropyl 20 (5) X4, X and X7 all represent .
cppper KB 9T XEICEFREdRr Willh? dsdamerasgnpropxate)r dpe &dishregction

Ly,
ol fierfohlld frihe RrShelbr SohaBIEBEAARE colebyst (9Fh gy
ad@onnctofpereipsed eatlysty, antd hee suidébldbess (Btgt arteipiCe g eatityl)amine
i sopropyl when 5 X3 I epres met hyl ;. (8) X3, X5 .
stghy b3 ety TR U o oryet RS OBORAHBE ) bEpher, amino
n ( r e
gfl_cfiﬁtﬁ ﬁaglg P)l(}édrgg% Isynots ?l)edp?%es ér%ttﬁ)dﬁg%@ggya?écoﬁﬁﬁce )@Ptﬁ §§1{Hard
comptiesantng rehgenRAknowprte derse skile@in tig artX6 and X aI I

represent H, then X3 does not represent chloro or CF3
when X5 represents -NO2. 5 According to a stil

Cowigolifds esRGhv&kiohhfa f‘ BY eRldt@N frofN@ER rbsctioh QXikEeek dsing
compound of formula I, as defined above, or a

cpieentiaesd tachoialiby - accept abl e salt tthereof, with the
addi ti onal provisos that, when Pc' represents CF3 and:

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
to be protected. Suitable nitrogen-protecting groups include those which form:

(i) carbamate groups (i.e. alkoxy- or aryloxy-carbonyl groups);

(i1) amide groups (e.g. acetyl groups);

(iii) N-alkyl groups (e.g. benzyl or SEM groups);

(iv) N-sulfonyl groups (e.g. N-arylsulfonyl groups);

(v) N-phosphinyl and N-phosphoryl groups (e.g. diarylphosphinyl and
diarylphosphoryl groups); or

(vi) N-silyl group (e.g. a N-trimethylsilyl 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
the compound of formula I1I 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).
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(1) R represents 11 or A, X' represents f | 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 pronmo when X5 represents -NO2;
(e) X4 and X both represensiH, then .X5 does not
represent chloro when X' represents CrFy; 15 (d) X

represents 1-1, then X3 does not represent chloro when
5 represents - and X represents.chl oro; (11
Pgb? gifPUngEgpPY{or thayRyfasele higpeen sacludg afethyd St ﬁ&hwh

n"f’étlllyl rﬁ&ﬁpﬁﬁfi‘ 'be Rep roﬁacted]unﬁérléhﬁrd EGRAEERRNRK G AR

r epr esent H, then X3 does not r epr esen
pcrhdmle dnydrocméadwhdh atxgevatqor tewppmire, NOR ex APl ustng microwave

resents X3 re ts Cd, then: (i) X4, X5, X
SR Ry oled KRpstrRRBRET e 1 5a (i) Xa dves not

represent G when X5 and X represent Hor d and X7
represents H ('iii) X5 does not represent C or Br
Tl gmrotedtiorXanda deprkicadn of dprotionalt gIprS( imay tke7pldoebetoot or

epresent d n X5 repr nts H, or -NO2 and X4
ﬁ reﬁc%%lclﬂt?‘\’eﬂfoé’ge’ﬁ?mﬂﬁ (g%ge’f’\‘?ﬁ X5 does not represent
G when x represents G and X4 and A both represent

H 34 (V) | ' represents H and X3 represents Br, then
Prajeelings2iabps mpirt@s@movefmFacwéanceMlth seshaigaesxthatpte well

e £P[8s
khg&flqg tﬁgse %ﬁ%ﬂ Xn ra{élgr %sgé(?] cﬁbﬁ%%?é?’r]salﬁ Vﬁ %?33&%}2516
padtected cc&hﬂ)odnﬁ@’irﬂ&ﬁf&haiés dekdritejl hBrein g1y &8 @b ertdd @hemally
represents -NO2, then X' does not represent d or CF3
tQuARoiRgted gemppendepsing standpidelepratedtion feshpigpes. ) R
represents H, X3 represents CF3, then X5 does not
represent -NO2 when
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
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
pharmaceuticals.

Certain compounds of formula I are novel per se.

The X'- and X*-bearing phenyl group in compounds of formula I as hereinbefore

defined may also be presented as follows:
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Y' and X both represent Il and' represents O: (IX)
2' represents H X3 represents CF3, then X5 does not
represent Cl, when X', X6 and X all represent H 15
Al t hough compounds of formula | and salts thereof may
possess pharmacol ogi cal activity as such, certain
phar maceutical |l y-acceptable (e.g. "protected")
derivatives of conpoungd of the invention may exist
or be prepared which may xot /possess such activity,
but may be adm nistered parenteraglly or orally and
thereafter be 20 net abo igeQ/' Xhe body to form
conpounds of the inventiop—Such conpounds (which may
possess some pharmacol ogi'cal 'getivity, provided that
such activity is appreciably lower than that of the
"active" conpounds to which they are netabolised),
may therefore be described as "prodrugs" of conpounds

vdferdip the fauigely, ling dissseldesy g Sond repsessols tespant digitaehmeent of

' 1.t hi o) 5 ] ii s By6
PP B 5 b Mo PR PRR A R T ph YR e X
a00 Hqup@sentdt af derindefoeodpfnedchndfthé othatsl @prbsent M anX’ as

experinmental | y-detectabl e anount, within a

hereehetfae desd ti ne (e.g. about 1 hour), follow ng oral
or parenteral 30 admnistration. 35 Conpounds of
formula | and salts thereof are useful because, in
Axaotdingitoaa furthee yaspavayt thehinleritionh éheae tsi potvidedfa compound of

LD NS e T T IR
pgm@é(p%a@f whi ch the 15- |ipoxygenase enzynme forns a

part anQ/or may eligit a 15-1i poxygenase nodul ating 5
(&) tvben R fepreseriarl) B” wprasenyts Beagbnonstrated in the test

e, adbr B X% e oAl R onty a8 U ERab P Rpfenypt T or

whi ch i miohcHyon of a |ipoxygenase, and particularly
15- |ipoxygenase, is reguired. 10 Conpounds of fornula
| ar é2k Kus Xexpectred X0 abercpeasenf| Hy nthemeXt degt mehtrepresent

i nfl amr_%('b%Hs;

(3) X°, X% and X’ all represent H, then X* does not represent Cl when X’

represents methyl or methoxy;

4) X3, X® and X’ all represent H, then X* and X® do not both represent
-C(0O)OCHj; or -C(0O)O-isopropyl;

(5) X*, X® and X7 all represent H, then X> does not represent F when X°
represents methyl;

(6) X?, X® and X’ all represent H, then X’ does not represent F when X*
represents -NOy;

(7) X*, X° and X represents H, then X’ does not represent isopropyl when
X? represents methyl;

(8) X°, X° and X' represents H, then X* and X° do not both represent
methoxy;

(9) X*, X°, X® and X" all represent H, then X° does not represent methoxy.
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The term "inflammation" will be understood by those
skilled in the art to include any condition
characterised by a localised or a system c protective
response, 15 which may be elicited by physica
trauma, infection, chroniczagi seases, such as those
menti oned herei nbefore, and/or chem cal and; it
physi ol ogi cal reactions to external stimuli (e.g. as

art of ;an allergic,response such response,
ﬁhWélﬁn Rrrawrgwﬁelgt B’ erosseusy C)Fm %9@6 ad %L%}Eé@f“é?nt%t then
3 t ue, in ay be
X o} Blnteh B, BAGRS octoF) Wik X NebiicBtyy INORU . o ™
redness, dilatlon of 20 bl ood vessel s and/ or |ncreased

bl oo rom; si on of e.affected area b ite

Afcaring 9 4 %“1 T 6$Pef"iﬁ1f[c¥F SR eaf 6€°r8h§/1’f8f’ ﬁ@% compound

oEYSRIPATE ak ReRRed £HARE, &%ﬁlﬁhﬁ&@eﬁhcé&lyt&cbﬁﬂ%l@mﬂﬁfébf with
conditions. The terra "inflanmati on" t hus al so be

theaitsitsmebiprovisos fret, den&iyreprestBtsi G aadmat or y di sease,

di sorder or condition per se, any condition that has
an inflammtory conponent associated with it, and/or
b)rR«‘ r@paegantsmrcjn@(a@p@eerﬁ@ﬂaw inflammation as a

nk. Iud| inter alia acute, chronic,

rat Xuef a hieereswtlfbrﬂgqncX ~6a$s meticpresent CFs;
a b 6 f 5

tofﬁehz“;% SIES Qé‘tﬂ rBbie R P IR o Eh AR Pron 9 X

incIudeﬁpnkaﬁsuhebpurposes of 30 this i nventi on,

I nf | anmag in and/or fever.,, 36 According]y,

co%ounﬁsa ?W%rewnaﬁd theg X «loen BeldgpPresgy) C }H@rwe%?((’

in the §<%ghg@pg of asthma, chronic obstructive

pul nonar I seaseé (COPD), pulnonary fibrosis,

al (®r gi X" dipsevents s, therhKn dodssyot lrep’rémmrdﬂmoywlhmn/ﬁ? represents

di sease,, Ul cer infl ammat ory pain, fever,

at her OS(N@?%@I% reRESEHAFY % t ery di sease, vasculitis,

5 pancreatitis, arthritis. osteoarthritis, rheunmatoid

arthritis, conjunctiviti iritis, sclerltls

(UVBi tdpecsents her Gle dienng, ﬁexnai janfl &’ deewé plhzepresent F;

psoriasis, stroke, diabetes, autoininmne diseases,

Al zhei ner' s di sease, nultlple scl erosi s, sar00|d05|s

(HodtkdepreSenth SEzilfIzle)(4<3ll’)di At DEralirrapregm@ BG k1e5, X afvds adttepresent

other disease with an inflamrratoiy conponent. 10

chiorp oURHsWhen Kof%@’sﬁmﬁ MR salts thereof may al so have

effects that are not linked to inflammtory

mechani sms, such as in the reduction of bone loss in a

(Bl 'eepresents H, X represents Cl, then:

) x*, X%, X® and X’ do not all represent H;

dd

(i)  X* does not represent Cl when X° and X° represent H or Cl and X’
represents H;

(iii) X does not represent Cl or Br when X*, X% and X7 all represent H;

(iv) X’ does not represent Cl when X’ represents H, Cl or -NO, and X* and
X® both represent H;

W) X’ does not represent Cl when X® represents Cl and X* and X’ both

represent H;
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Conditions that may he nentioned in this regard

i ncl ude osteoporosis, osteoarthritis, Paget's disease

and/ or periodontal diseases. Conpounds of fornula 15 1

and pharmaceutically acceptable salts thereof may thus

al so be useful in increasdng bone mneral density, as

wel |l as the reducti on in incidence and/or healing of

(V) B trepressntsiH asdilf eqresentS@rpende doks hotrmpdesent -@@H; when

)ga&aﬁ%é%?r of are ndi cated both. in the therapeutic
@F%W? tic treatnment of the

above- nenti oned condltl ons, According to a thither

aspect of the pres i nventi on, therse is provided a
(Wit Rotepresents e andréiwtreplfesqltsjl*‘mds thenhX c Hodssnad geedeat €O

ich cal be nodul ated by inhibition of,
“\éﬂefl%ogs ‘ﬁgs\épf%pﬁ%sﬁnng | 5-1i poxygenase), and/or a
nmet hod of 25 treatnent of a disease in which
i nhi hition of the activity of a |ipoxygenase, and

(¥&b tfgcrapr&ﬁws H &d XpsstyerentasdlOz §heae>§| e nobagrgesent Cl or
dpe%ﬂeﬁ kea&xvglﬁké%?%%ﬁf ©n), which rmethod conprises

mnrstratron o erapeutically effective anount
of a compound of formula 1, as hereinbefore defined,

or phar maceutical | y-acce tapl e ssalt thereof &8
(Y R pePsHFRathnG TePEAOE T s 8ebH: ABFenatgepetiah-40: When

)ﬁo%al)?l% Roserdtaf bk reprdichid@g. mammal i an (i ncl udi ng
u

n pat| nts. 37 The tern "effective amunt"”
refers to an anount of a conpound, which confers a

a eutic f.act on the treated . pati The ffect
BOSR BPHaa vt Tepeients it 458 E dirreseBrs gyts X,
Xramlel)allepedit ect i ve (i.e. the subJ ect gives an
i ndication of or feels an effect). Conpounds of

formula | and salts thereof will normally be

AR YRRVt B BRI HOSLRERY Gt

2B AR @bh,ycenammhaﬁgw@hhyanycaccqﬂyblet(é]g r“rpdteesd’y rdahvatwes
route or via inhalation, in phar maceutically
of cemppunsiseofdhe dyention maywls@@mbé weRsarest Whishripangt Rossess

[
LS TSClY, SRR S ol
ni@dbualised ert}ﬁ boidg o Udinm gompaﬂnidstdf the ap&ntms Sncle torapaumds
gr oral adm nistration, supPosl tories rectal
(which may possess some pharmacological activity, provi ed 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

I. All prodrugs of compounds of formula I are included within the scope of the

invention.

By “prodrug of a compound of formula I”, we include compounds that form a
compound of formula I, in an experimentally-detectable amount, within a
predetermined time (e.g. about 1 hour), following oral or parenteral

administration.
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adm ni stration, sterile solutions or suspensions for
parenteral or intranmuscular 15 adm nistration, and
the like. Such formul ati ons nay be prepared in
accordance with standard and/ or accepted

pharmaceutical practice. 285According to a further
aspect of the invention there is thus provided a
Cohgronadeof formblaf oambsadts ithereo fnark wdéfnhbecaosmy o padicolar, they

h bef ) )
P RERChE Paayit L ibaveaire Catrimuieh Bipowssmehie

ti¥yt BredentPhRr ARRAUST A8lIipsxPsmant abl£ céﬂ']blé&an whEdH wents-
of carrier. 25 The invention further provides a

hpmomsasefeozymh ‘éorms epartanidon nofy eéucn hdSriérsygéngs¢ modulating
b d d
clBprPEROBPIH P rges nio demegtTe | s RohgsEitoRr Selow

Joafptdhds bf age Navaitioaemay ethdﬁf‘denﬁ;%ﬁlloln dhe treatment of those
phar maceutically acceptable salt thereof with a

cgmfatlﬂ@c dot ivdaeh yinhihitépn apfil @ brfjxygensse. @nf uepdticelarly 15-
11§§£yy%ﬁ‘r‘se %frg%ug%ngpounds of formula |I and sa! ts thereof

ned with other therapeutic agents
that are useful in the treatnent of inflanmmati on as

def i ne her ei n (e.g. NSAI COX

C@mnquefg%pgr formgda lapts) @@é‘z,.f‘e@ect%ﬁ? tet Wiﬂlom Hie treatment of
dRguyggnase, inhibitors of FLAP (5-1ipoxygenase
activating protein), and |eukotriene receptor
antagonists (L' T'Ras), and/or other therapeutic agents

hat a usef.ul reat nent, of jnfla tion). .1
The dte g gaLon uiihbe Saddsaaed BY s skillstr Mo Dliaelhde
ahy dBh&iYibH eGhatickpiIt MRt b QBcaliBEPVHGL s ys@émwdﬁof&nvé RdspBnse,

conmpound of fbrtnula’l, as hereinhefore fined, or a

viticlr may et elécitetl yby playséqat alshas difectione Flrohic disehsas) spa) as

th th hat | f
P s S PaRRPHeferatton rofisel ErdiSEate ekl Tusion o
ekt®ina@ 8EmGB)e. FSaJ parfuf ad elerigit R6{Hn¥E)U f&ny\fsﬁdﬁl ®@spadse, which
| ar maceuti call y-accept abl e adj uvant, diluent or

e Ser ey to dsgleny. ol pratedBestgsrhad thesinirions aent gpd theeinjured
ti@é:uy, Hfa?tbe%én?féstolgy, %pp;&me,q{ea{ Q%elhng, pain, redness, dilation of

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 term “inflammation” will thus also be understood to include any
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

this invention, inflammatory pain and/or fever.
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15 invention in conjunction with the other therapeutic
agent, and may thus be presented either as separate
formul ati ons, wherein at |east one of those

formul ati ons conpri ses conmpound of formula 1 or a.

salt thereof and at | east ome conprises the other

t herapeutic agent, or may be presented (i.e.
Awcorlihgly,ecimpminds of divhiuled! pndepatsatlieosof (maye be prsefignn eble

as, a single formulation includi ng coppoun of . the

AR 0 A, PHENG Jraus R BBt e §COR, i lary
fih6i€ iafedotty tNSSrdBSOVILEEHS, (AllarBmBPR&) MBEWHL | Gdhase, ulcers,
formul ati on i ncluding a conpound of fornula. 1, as 25

inidareinalosy pam, dist ¢m edherosclegosih acarecaryt drtaay | disease epasablites,

salt thereof... anot her ..t herapeut.i,c nt that j.s,. ...
PREGERSY THlSy PRSSHHIRIE S, PRSI a i, Coninglivitis, iriis
splRafisTaeRits) Gauhy -1REGER @metitad | ed¥enid, , psdHhdi€ NtroRE, diabetes,

cagier; and (2) a kit of parts conprising conponents:
agyingung  plsedshbc Alehedmpr’s odiseasat inoHtiplsc Iselgrasts, asarcoidosis,

. , i fi :
HERRRED St Y Re o fIEC PRHRL AR URERgo Rl en

imimxbtoryecomhpdnent. phar maceut i cal | y' - accept abl e
adjuvant, diluent or carrier; and (b) a
phar maceuti cal formulation including another

ARFIRREVSH BrPS rltagH bats thé‘reof‘rtﬁﬁ}fr glko gé‘vet dfects BATBRS: 1fked

i nflammation 1n adm xture w
t zftaverogoty mathapisacss epthadd @ tadjredumhion oflibbue s @ a subject.

PG ot Sy o RRSRR Sh 3, bobef " 5uSaE Posicoporsis
08QOh RIS PAdeOB disBadeQiidon GbiiSdbntil ldisehdes. bhoundsT formula
i nvention further provides a t%r ocess for the

Iparsh ahamageutishlly asseablat sais theGopmodjudhusaglso be useful in

-her ei nbef or e .defi ned,. whi ch,.progess conprises.bringin
PRI B Pl B il P SRS oGP b Gt L U

hbglig stitefcaires, dedibjes. or a pharnaceutically
acceptable salt thereof wwth the other therapeutic

agent that is wuseful in the treatment of
AR Wy A0 8 RS ARG ALY s
ahdior piphglactit tocanasimiaifalid above-metioeahcdnditionkhe t wo
conmponents are rendered
According to a further 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 15-lipoxygenase), and/or a method of
treatment of a disease in which inhibition of the activity of a lipoxygenase, and
particularly 15-lipoxygenase, is desired and/or required (e.g. inflammation), which
method comprises administration of a therapeutically effective amount of a

compound of formula I, as hereinbefore defined, or a pharmaceutically-acceptable

salt thereof, to a patient suffering from, or susceptible to, such a condition.

“Patients” include mammalian (including human) patients.
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suitable for adm nistration in conjunction wi th each
other. Thus, in relation to the process for the
preparation of a kit of parts as |iereinbefore. 20
defined, by bringing the two conponents "into
associ ation with" each other, we include that the two
conponents of the kit of parts Way he: (i) provided
Tas taep&fiitevd ansudtatdfanso Gh amountnefepemadeuhl ywbich corfers a
anot her), which _ are sybseguent| ought together for
thesapertic cdfetinet fhsn it RAGH olPR re?%'reff T rrgie (<
o] [ t
SRR Y SEe fei & BRELARYY GRRAETAS B8 ARRE! Wi
indicationjofincfeelbranwitiebt)each ot her i n conbi nati on therapy.
Compounds of formula | and phannaceutical |l y_accept ab]
e salts thereof nmay be admnistered at varying doses.
COnHoun®UbNMRRALN PR §1QRKERbS FIIS a88SIEYe h@dn@eterd® orally,

from between about 0.01 nﬁrkg of body wei ght Fer day
intreyehaqyslyel sspbeuteneabdit bagwlipgraectpllyadermalbs arasdlyy tedsbenlly,

0. 0l1. t.0 ahout / kald r r I a -aboyt
beprihif 0, et TS, pRReR o Fla o R
phstMaRbicany beRptablealcsorefosht i ons 40 typically contain

bet ween about 0.01 ng to about 500 ng, and preferably

between about | ng to about 100 tug, of the active

: r
CoRFREAERE ryhfl] FYSEUR Yoor A 1S unfifRRed bibhe. 'R 4R,
pmfémté]@zrﬁd_ miﬁibme(;ii tyf way ofi kndev ghe_tr&g:ej ?Rbyfognohﬁo?]ﬂa dimlmh’ygl

adm ni stered_in a_single dai ose, ar the tota

“’g’i‘?t?ay copsuls e O ise fog o sftd_é?‘%’&%;f‘tﬁmdi RHPaesiiogiss er ofectal
allifhisttdioRe sRfile §QMfiods PR SuGRhtdns Td?. }]?&‘i'éht@r\ép Bt intkdHuscular
physician, or the skilled person, will be able to
adeirestrdtios, ardghe Hk¢.ual dosage which will be nost
suitable for an individual patient, which is |ikely

10 to vary with the route of adnministration, the type
SaBE fSaMedtiohY ntly BsrepsBdiid hddrddnat with dtahdafl hhdat &depted
as well as the species, age, weight, sex, rena
phemeacewiral prepiasaci ¢ function and response of the

particul ar patient to be treated. The above-nenti oned
dosages are exenplary of the average case; there can,
Aoy g€, a bRirthedi aépelyabf thoisihastea vees eshibgbeproovided a

| oner dosage ranges, are nerited, and such are wthin
pharmagguticah atioR; igclufipgrit PERPOUBSrRIcaFALIads af gerrinbatore
dBRYed) e at PRarAANARTABR aLdBlablc) St Ah&e6f T HChANAARIWRE a

pharmaceutically acceptable adjuvant, diluent or carrier.

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.

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
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sel ective inhibitors of |ipoxygenases, and
particularly 15-1ipoxygenase. 20 Conpounds of fornula

I may al so have the advantage that they may be nore
efficacious than, be less toxic than, be |onger acting
t han, be Sore potent than, 38produce fewer side effects
than, be nore easily absorbed than, and/or have a

hbeid efe.g. pNSAIDBC alokibe] | @rtixosferdiés, ( engdgeshisghiahibitosl of 5-
bloavallabl ity and/ | ower, cl earance) .. than, and/or
lipgyeesttiert nh@&?{ﬂ ﬁkﬁgcgg&gpweﬂaﬁh ysiang afotem{ and
l%me‘ﬁélre&b&ﬁ’ %ﬁfag&ﬁsté JLOKES); aPOPAHANRIBAME ddintsHBat are
prior art her for use’in the stated indications
usﬂhbmhhcuﬁﬁmmeﬁbhﬂ@nmmhmmest 30 The assay enpl oyed

t akes advantage of the ability of Iipoxygenases to
oxi di ze polyunsaturated fatty acids, containing a
Alecrd®i S 1P 8 FHudithr @R3fet VT fthd Uivahiid) thér® i§ Pedvided a combination
correspondi ng hydroper oxy or hydroxyl derivatives. In
pﬂtht%Hmnﬂﬂnﬂ ar assay, the 41 |[|ipoxygenase was a

(R>J QCL: cg)d H@ gf go%‘n.].l:lzp P)% %%&%’fbefoq‘n %Fﬁggd 89tatﬁﬁaﬂﬁzllc%ut\{\&§ly-

t enpa&@dpwb& s(a&Qh&E&}) aﬁkﬂd t he f oI | owi ng are added to
each well in a 96-well micraotiter plate: %ﬁfS 1t L
(Bhos ;ana&hér BePPetdesE thafds prebd)in e%reatmelﬁ)of inflgymation,

“;f%p%{l etg?lq o 6)?11)?0918&9 dQnd0 ?ﬁh T&‘ln%lét@% %0 AaRRLR) with) a

conce rate utiron o
phambdcpatioat paasptabie RpSanT kiduphtal esrriear e 1 ncubat ed f or
5 mnutes at roonF tenperature; d) 5 fil of 0.125 nM
arachidonic acid in PBS. The plate is then incubated

Sheh cbRibidBibHRSIREs pRHBe! HINEL aliMiBstrakBn S dddpound of the
enzymatic reaction Is termnated by the addition of

i@t i in MoDfnction Wwith tthe ogimoutherapgutic agent, and may thus be
er oxy-ei co atetnﬁ%n0|c cid or ydr

h
PEREORR: BRRhohD] BPaara T HENGer Ry r gy R Y those

ok atiohd @olipyisel éddipdunid IdfIfosiul 2l @d alytWayre®f add& least one
foll ow ng exanples, in which the 15 foll ow ng

cambrlé@su the iodes theagpebtic aapitoyemay 2§ Presquied ise. fmnlll_lated) as a
comli’ﬁ'l rép%nz{tllij)‘ﬁr(l.e.%nﬁeddés M}g’ll %@nﬂﬁ&}ﬁd ﬁjl fl]ﬁlng compound

of the invention and the other therapeutic agent).
Thus, there is further provided:

(1) a pharmaceutical formulation including a compound of formula I, as
hereinbefore 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 carrier; and

(2) akit of parts comprising components:
(a) a pharmaceutical formulation including a compound of formula I, as

hereinbefore defined, or a pharmaceutically-acceptable salt thereof, in
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20 DMF di met hyl ormam de DI PEA dii sopropyl et hyl am ne
Et OAc ethyl acetate EtOH ethanol MAI| nethanol 25
M5 mass spectrum NVR nucl ear magnetic resonance it
roomtenperature sat. saturated TBTLT
fJ-benzotriazol-1-yl-:3r,1%i~7", F -tetra
tetkiyluronium 30 tetrafluoroborate THE

t et r abiméktofeuridina $RarmSicantidalig-avedpeableabdjueand diluent @adarrier;
reagents specified in the syntheses descri bed bel ow
are @fmercially available from e.g. Signma-Aldrich

&) N GighsRlfical tg?h@lﬁﬁorp ﬁr{bﬁ{dﬂlgﬁ ﬁrtl(itféélis ﬁgrapeﬁlﬁ:egenfrﬁ{a? is

taut omeri c forns compounds o exanp

descubsdfed ter thendfeptmentayfbenfianepatied im ainigtandioth a
isolated. All _tauto i c,.forps.of conpounds of the
exa L@gaagg&a}lg-gacqqgﬁlq f.}ﬂ&‘i“fa E%&H%‘HP& “HECconsi der ed
wHicH 8oflhSifch@s@f -andYBY ARSbhYrolidbe iRdioahedat islfitable for
1-1ienzenesul fonyi-3-n~etlavlla}x zolc (1) A mxture
admirgstrationhy cgrywectioneviflethg othg0. 9 nmol ), benzencsul f onyl
chloride (8.55 nL. 67 mmol) and triethylamnc (9.3

nm., 67 nurrol) in aeetonitrile was heated at reflux

Therindedtion @kthewsvides Goplocadidfog ahe prdpasdiiet . ofEl CARbIn3A6h
m.) was added and 15 the solution was filtered and .
Pé@.&z\’@'é nasr dieeantedorsr @ofinrd, a Whighi (PIPREST dERIMRIICE hbTiRgIng  into

allise E iye,th ' 0 d
oS0, o FRrlpbO PP Rorpf! °gh "erkiohir OTRRE & o
phaBihoehtita)ly adcdptae fali tHekhof Witld Therothdr {hrerap2ufic agent Bhat is
ugéf{ﬂ )1& l_tq{e tZéa?n?erStt of ir% émkglétio%, 4:31d( gt’ lelastI _olnz: ’ph%hr]ichel(.ltsléally-

acceptable adjuvant, diluent or carrier.

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 hereinbefore
defined, by bringing the two components “into association with” each other, we
include that the two components of the kit of parts may be:

(1) 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

(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 pharmaceutically-acceptable salts thereof may be
administered at varying doses. Oral, pulmonary and topical dosages may range
from between about 0.01 mg/kg 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 mg/kg/day. For e.g. oral administration, the compositions
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20 5-CMbro-1| - (2-ehl orohennzenaesul f onyl

-3-nmet hyl pyrazole 11) BuLi (i.6M 5.9 nL, 9.45 mmol)
was added under argon to a sol ution of

1- benzenesul f onyl - 3- ni et hyl ' pyxazole (940 ng, 4.5
anzaol ; see internediate (34) above) in TI-I1F (50 niL)
at -78C. The m xture was stirred for approxi mately 30
t)&ﬁcalrﬁyrcohmirobcﬁwhﬁxagm 000 emngnfbo(lBS(IO Igg, difdl. (Beferably batasen

dded After s 78C for ,

Ui Vi ol Ieadd et iangredictt me%?qS&n&aef%ed

dS&ngﬂlorahEe fMﬁ{ Shouk PDOTLth Mgt &9 %?Qk%/ﬁ \#MR Sonstant rate

separat ed, and the aqueous phase act ed wi th Et QAc
irf2sign. mamagec)uslyThernpomﬁsm@ bﬂ@mmstepehiam%sméc daidly ilesg,

2 d. .
of WO R RIS LT F GARFHEBTAr G 4Bt F8Y ldrop e or
f(ﬁ@(iﬁf{@t(ﬁiwl sation from Et CAci hept ane, gave the title

conpound as white crystals (Yield: 1.1 g, 84%.
-H NWR (13MS0-d5): 8 8.17 (dd, IH), 7.87-7.67 (m

b ey e ryaition) o A, skaned B T DS B Sbnige the

aanalaio)sagwhlad aell be (in(ﬁt suitabld fonawindividual patient, which is hkely
5- chi oro I -(2-chl henzerresulfc ~iiyl)- 36{% hé/%gz’

tq gary gvidh the rwe RE) ml%r@aon ghe mps PRe 8FETiEY of thy ¢

1519%05‘59 gr\é&gd Ly FEiPEs Q}%) ?é}ft't $eRNr égﬁ? flﬁIcEBﬁ erﬁﬂ:pahc

mn at rt, % 0 nr was ad
furickiboaed vaponse of fhad pastadllarqjanglt teH6d tre:(tadq qUkosisveaMntianed
ext racted w th EtOAc x 100 entrati on ,of

dpgages asi ara;r%faﬁw swgg £855; éﬁﬂ?ﬂ a9 Cofri ibsi ndpidg!

iREdrneEs WReRHIBhEIR 16QLY &htage FAITRY @te mERNRIPARE SR AE Qvithin
was filtered off and the ?lltrate was concentrated to

thyi seepd of thisanvdntion. conpound as a brown oil that
crystallised on standing (Yield: 1.0 g, 33% which
was used without further purification. "I-1-N14"11t

do@hﬁhhdsﬂ@ formulall ﬁﬁg(lﬁfve She Advhhtagh tRd thély adeldffectize 2Rd/or

5-Chl oro met hyi zvr azol e glll) (alternative
S@?{ﬁt\ﬁégljllb)torf of Kperyeengses,@hd particularly 15-lipoxygenase.

5-chl oro--1, 3-di nret hyl pyrazole (7.00 g, 54 mmol ) and
pyridine hydrochloride (37.0 g, 320 rnnol) was heated
CainpdQAds bt formub [ mayHylds dahé oid advaataigel tﬁﬂq:hcy 2My BOthore
ni) was added after coolln% to -60C %1 he m xture
e@%@cwém@c & despitoxc thanade(lanarsarching thapy e fagrsinekt than,

pRIGIRD b & e 3 Sts \fﬁaﬁl?bé“’ﬁﬁ)pégasﬂy absorbed than, and/or have a better

pharmacokinetic profile (e.g. higher oral bioavailability and/or lower clearance)
than, and/or have other useful pharmacological, physical, or chemical properties
over, compounds known in the prior art, whether for use in the stated indications

or otherwise.
Biological Test
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
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with NaCd (sat., ag., 150 nlL), dried (Na)SO»4) and
concentrated in vacuo to give 20 the product as white
crystals (Yield 4.03 g, 64 M5 (141" +l1) rniz 117. 'H
NMR (D141 S3-d5, 400 ML1z) 6 12.66 (s, 1H), 6.02 (s,
111), 2.20 (s, 3H). saChlerip ra plc -e rIIq,

ylie acid-(l ' 25 A solution of 11n»4 (3.5 g, 22
llpmehaSenwmmepulﬁﬂétD hnhn)anvvhfshpoi@gdnasn Pdr theofrty acidrwas
peri od. of at 70Ctoasdolut|o

a@cbm@mastdn&hﬁﬁsw igAsriermpad pf rgomste@lpemrs (20-2€) and the

UPFLEELAUR i) R el St 20

m xture was stirred at 70C
apy & phiphbiphatechuffclddesabae (FBYYpH 7Bt i te' 5. The

bGP Gro caPOUTSRPT VA RIE (O NGRS t he 1116 30
? Uﬂﬁ}mﬂa 48 )@gdﬁﬁbﬁt&té@!ﬁﬁﬁo%f @glhg@)?ygéﬁﬁs‘é 1WFHE)llthe plates

er purification. (Yiel "H N?vI R
ateDVBMacks]) for  nBn@es Qtsrpoml-ﬁﬁmpetawoe (hr s, IH) 44

df 570, Ot Aol RoBEROE Aeuia e P th aRUbREE 10
mihfel it rosmdet élgtubéfl arnine (6.8 nL 67 niiciol) in
acetonitrile (250 nlL) was stirred S for 30 mn at

e) thiel coxymativercpgtionis aerma@tqddm the addition pf t Q) il dMe@PHg and

trat due t
hubit ool of dRaPBiRE Ry Pulatiurll ] RIAT UE Saas-
cRRedtysdenbici asit ik maﬁuredrbﬂ@e\mélpﬁme&mgave the title

conpound as colourless plates (Yield: 11.99 g, 86
0/0), "HHNWR (DVMSO-d,): 6 848 (d, 111), 7,97 (d, 2H),

9 1 H) : :

oty 1 tufils Sy o nd. Sllowhh bamgdfh ip wiigh the
f3lleving labbravidtiommoay bevarsplagedd under argon to a
solution of 1-benzenesul fonyl pyrazoe (750 ny, 3.6
nmol ; see Internediate (V) above) in 15 THE (50 nl)

a8t - 78C. Thgedikxture was stirred for 45 mn before

exachl oro ethane (1.70 g, 7.2 rnol) was added in one
Bodiit i on. Afbwylligtiimring at - 78C for 10 nmm the
ﬂﬂ‘}é‘ ure vvahsdallo dto v&rmto 10-15' C over 75 mn,

mi xt ure T ‘B‘&‘E}P%H‘ Mo 112 ,,NF14C1 (1:1, aq,

b, 50 MdipethyiTemlaayiges were separated and the

DIPEA diisopropylethylamine

EtOAc ethyl acetate

EtOH ethanol

MeOH methanol

MS mass spectrum

NMR nuclear magnetic resonance

rt room temperature

sat. saturated

TBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
tetrafluoroborate

THF tetrahydrofuran
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aqueous phase was extracted with EtOAc (2 x 50 rnL).
The conbi ned organi ¢ 20 phases were dried (Na2SO(0a)

and concentrated. The sem -solid residue was

di ssolved in MeCH (30 niL) followed by addition of

sodi um et hoxi de (30%in WNgOL1l, 1.6 nL, 7.2 mol).
Stirring at rt for 45 rain, addition of NaHCO3 (sat.,
Saayting Imaterdijls faokl mmﬂcdbwemtsaspdctﬁe,d oo feesyntiase deatibed

t extract an ur.i ation t he. resi.due. by.
b@ﬂ%ﬁﬁﬁsﬁmﬂm ?3( gvaia F%& %ﬁ%&@?llﬁ%@hﬁwl@-
conpound as a 25 white soli d (Yield: 78 ing, 21 %.

1- Benzenesul fonvl - 3-chi orop,, Tazole (VI1) A solution
ofless - gthérwriggp ytated o loge (08 5mong, ta@tdsrzlerimfﬂnnseﬁ" ¢omyumdsiioditthe

abpv benze e suif.on chI 0.
%1”?8?’565 ‘g?ﬁﬂh{ef‘ léecr?fi}f‘ ¢t may (%, f?arﬁ |_ln St ‘899 1%%‘?%& )“é11
thitod6i®é @thdsrdfl @n(pdBRdy sitthy cwasipRt ides@®ed BErethaliteAthRMCoe
The m xture was cool ed and concentrated. Purification

coysideredihoyipdpiegd- (1: 4 Et OAcJheptand gave the title

conpound as col ourless needles (Yield: 42 3ng, 511,0).

45 "1-1-N141le' ((17M80-do): 8 8.61 (d, 11-1), 8.01

Syethed b intehndiabds; 111), 7.71 7.79 (d, 11-1).

4, 5-13i chi oropyrazol e- 3-carboxylic acid (MIl) 5

Chl orine gas was bubbled slowy through a stirred

lsﬁégé%héﬂlfﬁ?ﬂgél% ﬁlla{hgﬁlﬁﬁ %@ e-3- carboxylic acid (3.00
ate (1V) above) in water

X mlﬁtutﬁ) of '&tnathylm&tezolé% (hg, dhe nsmbll)ltbanlaenmdfcstyil chleddé ¢8.55

ri bR 5 LY o eSO B s o o
Bkl fok P&, %ﬁH@bdﬂ ?djcd?)‘l Qﬁ’&'b&m@ﬂ@é@@ PRI £c @@hﬁﬂ) \Waé had¥aGhd
(sat., act. O m.), 10 dried (Na2SO4) and

tho nalatior mediltemdvat;imrlcmtgawbtq provpleotsdid wesidaewhiiicte was

R E0n 18 0 o M Sy L
589,
7?25g 13|{°,)(t rifluoronxethylLl)tpvrazol e-3-carboxvhe acid

{‘II-NMR EPMBO-dp; §(8-3% (d,udDe Tet7-V:P4 Xy &2 ol 3B 1§51 H).p7-66 (t,
n u am nopyridinimiodide (3.00 g,
2%*2 éiﬁﬁ‘g]&ﬁ))ﬁkgﬁéh()s 73 SY 27,02 mol ) asld °

2,3-dichioro-1,1,1, 4, 4,4-hexaf|uoro-but-2-one (m xture

(0] Cl S-
5-Chloro-1-(2-chlorobenzenesulfonyl)-3-methylpyrazole (II)

BuLi (1.6M, 5.9 mL, 9.45 mmol) was added under argon to a solution of
1-benzenesulfonyl-3-methylpyrazole (940 mg, 4.5 mmol; see intermediate (I)
above) in THF (50 mL) at -78°C. The mixture was stirred for approximately 30
min before hexachloroethane (3.7 g, 15.8 mmol) was added. After stirring at
-78°C for 18 h, NH4Cl (aq, sat, 50 mL) was added and the mixture was allowed to
come to rt. 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
(Na,;S0O,4) and concentrated. Purification by chromatography (1:4 EtOAc/heptane),
followed by recrystallisation from EtOAc/heptane, gave the title compound as
white crystals (Yield: 1.1 g, 84%).

'H-NMR (DMSO-dg): § 8.17 (dd, 1H), 7.87-7.67 (m, 4H), 2.15 (s, 3H).
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20 and trans-isoners, 9.18 g, 39.41 mmol) were stirred
in THE (100 nL) at rt for 24 h. The m xture was
partitioned between EtOAc (100 ni), water (100 ni,)
and hydrochloric acid (2M 5 rnL), the phases were
separated, the organic phage washed with Nad (50
rnL), dried (Na2SO4) and concentrated in vacuo. The
resi due was dissolved in hfeC11(25 nL) and filtered
through Oel he. The filtrate 25 was concentrated to

efs 1 nd as slightly yellow needl es

S%Xiu% ciatdhcf)é(gdeg ’{5:% ?M Tt nzla d4bl3i&h§%}({1%953?%§g?m%[z$%h?don of

57cHIX2‘0 ¢ (ihchloﬁbb&nzeﬁ@u(fhl)yl) -3-methylpyrazole (6.9 g, 27 mmol; see

t t.7.uororr, e car tic ac
estigy (i e e oP T LS B G dh o wlfedor
3@ HinX4tUf, Swbr (100 mL) was added, the mixture was neutralised usm HCl
2, 3- hls(trltluoroznethyl) vrazol of | ridine 49
(@qqugolaao 2Manwid) extracRd Mt mOA@ (3%)1oamLM@memmzon of the
C| Ibi Aftgr Stlrrs'?%ﬂ 1n re %ao the Xéolfln%e sovent
PPl etre Pifir isH b p Sipgatych ppgr o elinlekh
r¥h bVl CHZCGArécip A8 Qvdsifllterdd off haa tﬁdﬁﬁltﬂi‘é wﬂ@&r@émtthﬁé&‘d) i0e
1 with concentrated hydrochloric acid {

the e panpepd s atreawegilithat wastpalited ogi seaéldalgs(a) igld: ! W&, 34
vé/iﬁ %%ﬁs%ﬁtvﬁﬂm\éﬁu‘&h tié8X20 5 mi.). The conbi ned

racts werée concentrated and the residue
1HFNMIG(DMSG‘)Jd@).r&m.6$1§birspl:lﬂj, or03o(datiy 2(2aqs, 3H). 104; 2.5
m.). The solid was coll ected, washed with water
(2x0.5 nL) and dried in vacuo to give the title

SCORBANDG, ARyIBy AL BT %uesinat{v@s%tﬂemsh 63 9, 67% . E3C

NN R (CD; OD, 100 MHz) 8 159.7 (s), 141.3 (q), 137.7
X Sl)ll,xtlIrQZ)f45-(chI)or0 121digettylpytapo)e 11204g q§4 n'ﬁmo])l atd~pyridine

9SOy 0 7lre PPy vy Pt rbPAdi, B e, B4 Rtaionc

a@ide(taﬁ)[ I2Met FRY m( 8 vPhsMdddd 8fibilcoodin® toMPOPY adthe@siRehre was

w'y under argon at 0 Cto a stirred solution of
eetrhgted with HOATS 3t G mILC)r Ohe-doutbymeslt @rgdroc S8trapts werenwashpd

ol S LI 0 S Batioalo T abeciielie et B gt

tid profied adtwhitd BRISBIN (YiSlaREs RS Waepf.or 2 h. The m xture
was concentrated and the residue purified by flash

NS (MhHE o el ogr aphy  ( Et OAci hept ane) to give the
BQICIDE80-d5, 400 MHZ) 5 12.66 (s, 1H), 6.02 (s, 1H), 2.20 (s, 3H).

5-Chloropyrazole-3-carboxylic acid (IV)

A solution of KMnOy (3.5 g, 22 mmol) in water (120 mL) was added in portions
over a period of 5 h at 70°C to a solution of 5-chloro-3-methylpyrazole (1.0 g, 8.8
mmol; see Intermediate (III) above) in water (50 mL) and tert-butanol (1 mL). The
mixture was stirred at 70°C overnight and filtered through Celite®. The colourless
filtrate was concentrated and acidified with HCI (aq., 2M). Filtration gave the title
compound as a white powder which was used without further purification. (Yield:
913 mg, 80%).

'H-NMR (DMSO-dg): & 6.80 (s, 1H), 4.40 (br s, 1H).
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a white powder (Yield: 465 ng, 75 %. 20 'U NWR
(DVMBO-d6, 400 MHz) S 14.1 (br. s, lit), 8.44 (s, 1H),
4.30 (q, 2H), 1.28 (t, 3H).
4-Chlorrs-5-trifluoromethvl pyrazol g- 3- carboxylic acid
(XI) KMW\O4 (10.7 g, 67.7 mael ) was added portion-w se
to a mxture of 5-trifluoronethyl-4-c.1
or o- 3- et hyl pyrazole (5.0 g, 27.1 nmol), t-BuOH (50
) 25 dlvvater 650 n.). The m xture was stirred
15 fter cooling to rt the

ATSERkiBA LA R R (4 |gI eBegn@l) vangnbdgfohil EHisti& YBS mL, 67

concentrated in vacua. Concentrated hydrochl oric aci d
niragl), antiotripthiy)anvins (@8 ddd @numhenmp&tpm@leé%(} B efchs stirred

e R RIS e o Bl ARG, TG wos
Bhekneatd et raayaﬂ)w e @& tﬂmtmsg uﬂﬁ&mebypbmfdmtoga@t@ (1:4

white 30 solid (Yield . M5 (Ut-H m Z=213.
B@Actheptapih alenm@dlmtlb@rﬁ@éhgglhﬁﬁ/ﬂlwta%@%\@ethe e (titlg1goppoxnd

I n §Qnaniide 5
%ﬂgﬁ}t{aﬁos F};{z{éstn 1Q]l% gﬁg?g %%/?I de (2.22 g, 10 mmol) was
'adRR pOMSIORE;) WS S@8t(@, BH), Tioxtay ERT.98ret 11y), armong 1H), 7.67
hydrochl oride (810 ng, 12 mmol) and trietlyl am ne
(1, 2H347.61A160 (2y 1ol ) in CH2A 2 (100 nL) at O C. The
m xture was allowed to warns to it, stirred for 1 h
and then McOH (20 ral) was added. The mixture was
sChior@sriote (Vgldi tional 1.5 h at rt and then C112Cl12

50 nL) was added. The m xture 0 washed wit
éﬁ}dr OetMori-¢ mbi ¢4 a0gol) Weg 2 ﬂé@v}lia ;ieraﬁf:goﬂla@ 3 §‘gfm°n of
12 9enze1§&uff3n})1%yraﬂ{li: éls(( h%zs_p)a')mrﬂ&d sCONGEMIBEE VY Bbove) in

vacuo to giv ow neédl es 1 ecrystallisation
THB fd Codl)24F1- ZBME(Thegmwetutehwas stirad fdr éSmmnpbeﬁonb lagxachloro-

[ dl Yield 9
el e, ¥ 2o mRnD e Bt st A shzar, ek R 10
rﬁfﬂ) theZmBdurk ‘i’vas aliBwallo wakhh té 10-15°C over 75 min. The mixture was

Aari no-, N% n- i e#hyl henzenesul f onani de |
polistchipto. P @INHLEB dihde ngsual,fOnab). |T:k@ leieraavege sgpargredyamsl the

3{‘1@6‘6'\}/1:504 39 ml rav¥aﬁ% vsélm/ % (Z%,Bg? g{t o e JP combn‘rfledbgr%anlc

phases were drled (NaySO4) and concentrated. The semi-solid residue was
dissolved in MeOH (30 mL) followed by addition of sodium methoxide (30% in
MeOH, 1.6 mL, 7.2 mmol). Stirring at rt for 45 min, addition of NaHCO; (sat.,

aq., 1 mL) followed by extraction, concentration of the extract and purification of
the residue by chromatography (1:1 EtOAc/ heptane) gave the title compound as a
white solid (Yield: 78 mg, 21%).

1-Benzenesulfonyl-3-chloropyrazole (VII)

A solution of 5-chloropyrazole (35 mg, 0.34 mmol; see Intermediate (VI) above),
benzene sulfonylchloride (0.044 mL, 0.34 mmol), and triethylamine (0.047 mL,
0.34 mmol) in acetonitrile (250 mL) was stirred for 4 h at 60°C. The mixture was
cooled and concentrated. Purification by chromatography (1:4 EtOAc/heptane)

gave the title compound as colourless needles (Yield: 42 mg, 51%).
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20 pressure for 2.5 h. The m xture was filtered
through Celite(r) and the filtrate concentrated in
vacua. The residue was purified by col um

chromat ogr aphy (Et QAci heptane) to give the title
conmpound (11.10 g, 91% as4a colourless oil. "H:AWR
(DVMBSO-d(,, 400 MHz) 3 7.46 (dd, 1H), 7.33 (g, 1H),
'A-9BIR (SOLAD) § 8.66.(811H)dd,01Xd3)H), 6.832t,(1dBd7.71 I, H), 7.79
5.90 (s, 211), 236 (d. 3H). 25 2-"Amino-; N,

(fvidDret hvl benzenesuf onani de. (X1rr) (a)

1V:Birtl cthytn2-al atsc ca3zenpsgl f o-nanii eg Prepared
by a procedure anal ogous to that descri bed above for
43-Dichbirhyyrazole-33Artnixyliobad 2€HEs ul f bnam de usi ng

. met hyl am ne._ hydrochl gride (978 12 n
R 3 abhIFH i QBTG R uioR bRl drogsgagple-3-
cﬁ%%ﬁ@iei%.t)@ gneesihgsol, séd i%@%@dﬁabo@@?in%ﬁ (X0 L)
8.00-7.83 (in, 413), 2.82 (s, 6H). 48 "(b) 2 :5sixiiio
at vt over3gjihe i AhebdolBioviuwhn stmed Iferr &8 Pr epan epenyflagk and then
rocedur.e anal ogaus to . that, descri bed ove, f
BEGHGN i ety 5 OHESE PRGN aNPUETrID Tgh FIDAC (3¢100
mi, 16 EQRbinbY brgnlt pH80eRERNG Al ARl Wade ({al; 3§, 180 GnL),
5.0 mmol) instead of 1V-methy
deied i(Nai§ &) 20t esndenivatadrie vgcuiyi tel give 88Prodyct @89 Mhitsfpoarder
| colLoyrl ess solid. 'H NWVR (DVMSO d6, 400 VEz): 8
@.‘%@*8&: %gfﬂ), 7,31 (ddd, IH), 6.87 (dd. IH), 6.65
NS@O-HY )z 16905 (s, 21-1), 2.64 (s, 6H). 10
oD dl  uoroi net h; 11-4 chl oropyr azoi e- 3- car boxylic
HOVMR (DMAOyds, 40 MELZDOTIA G (e h§ 0By s 410
-3-carboxylic acid KMMO4 (2.74 g, 9.45 inriol) was
added in portions to a m xture of
45-8is trifRb RITRItI iy BaARE ek By k AZOlced (INQO0 rug, 3,78
mol ), t$3uCH (10 nL) and 15 seater (100 ni). The
m xture was stirred at 75 C for 18 h. After cooling to

B2 BIEL SRR G CII0R sdRbupLered of f and the
Avasixagiel efl 1aisinbpygidihininuiodidsaS . @X S 88.5ednmbHHKETOAEC3.73 g,
51, 20 nijl 3 The combi ned extracts were washed w th

2&4@ Aep-dic

mpoA} _ar:l b rq111_,)1’,1,4.bf11-4e1"¢pxeﬂ5g8@1}-2-egﬁ Q(mlxture of cis-
a‘gﬁ %%Q—tisro?ﬁe?r% '9( ]éhpg, f'g;lﬁ iAW S HREE i TRE (Y60 RL.)BUSHS 84

ase col u
h. The mixture was partitioned between EtOAc (100 mL), water (100 mL) and

hydrochloric acid (2M, 5 mL), the phases were separated, the organic phase
washed with NaCl (50 mL), dried (Na;SO,) and concentrated in vacuo. The
residue was dissolved in MeOH (25 mL) and filtered through Celite®. The filtrate
was concentrated to give the title compound as slightly yellow needles (Yield:
2.95 g, 86%).

'H NMR (CDCl3, 400 MHz) & 8.45 (ddd, 1H), 7.75 (dd, 1H), 7.39 (ddd, 1H), 7.02
(ddd, 1H).

(b) 4,5-Bis(trifluoromethyl)pyrazole-3-carboxylic acid

KMnO4 (7.74 g, 49.0 mmol) was added portion-wise to a mixture of
2,3-bis(trifluoromethyl)pyrazolo[ 1,5-a]pyridine (2.49 g, 9.80 mmol), +-BuOH (30
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20 and CHICN water (1:2) as eluent (Yield: 250 ng, 41
%W. M5 (M-H m/z = 161. 'H NVMR (17M50 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-Difiuoronzet hyl -4-chl orepyrazol e-3-car +oxyliqg acid
Chl orine gas was bubbled slowy through a stirred
nslg)l antdi waten{128- ol Loftes-stimetgh gl pyfon2é | heth®-rokturoxydsi feltered
aci 1004 0.62 mmol) in water O.dnk) at it
0ugh SeNE TR BFF Vasregr vk S or Ced0im P, i Gpaf
wias s?&ij 16 ON R T Bh&GtrattdChydbé1ENc MRRI fa ). acTRd nffictule
éit %u 3x20 m.), the crgrrbi n}éd or gacni c pﬁags);s were 30
comsheatedib habaClo givata solal).whi@b wak Jextreleted avithNa26@¢)(3x20
and concentrated in vacuo to give the product as a.
i + EnepromRRined stectd vieie chgeeniigtcdgand e zemdersiswﬁ?e& iR
h¥IRchibRE -acht (agEXR TR, €55 RBMPiTfie. s81idRER! Rlicted, washed with
}%%?Jhﬁofgi4?$Fﬁ2roﬁhen5§?pyra§glé-s-carboigfn?g%e 5
wWasgr (Ax@hlmkpand3diet myiapys t@golephdryide oommpouriddes Awhite solid
stirred solution of 3-nrethyl pyrazole (50 nmrnol, 4.10
(g1eld: -@&83r0)t et rachl oride (50 nl) was saturated with

1 j t t [ 4l t
ik gereD. 3o MG & 16 2 GRRALI Wl a3 6P 2Rt a0
(§), unz.¥ (pas diluted with 10 pentane (50 i L) and
stirred for an additional 30 mn. The white

crystalline solid was filtered off, washed wth
4%1?&%@% Fﬂg&rgﬂ(&%g-%gg‘gg%%' lﬁ':%c;@etﬁg%feg % g he . S ;J g - t_' g_ |1$

A IsbINGMR off 1tBIVBHBAdly]di d@Mmelinhz )inddidByBethes (2.2 M| )1,8 hI6S.6

o o e Soy Bt aiongit G g SRl O A 444
i ARTY OB RS (F 66 ?,Q?W Hirfolff MeyVethér 6%12.9 A ki€ was
of 4-chl or o- 3- nnet hyf pyrazoi e hydrochl ori de (20 i mol .
sBrred ah 0 ¥ éorst epin( Hie) icerbdthpwas semaned padnthia galvéive stised at

apnrl])ri]ern?ltém%é'rat%rg)forl 9 I\ll\.lat"ﬁ{e &?}%E)lre was concentrated and the residue

purified by flash column chromatography (EtOAc/heptane) to give the product as
a white powder (Yield: 465 mg, 75 %).

'H NMR (DMSO-dg, 400 MHz) & 14.1 (br. s, 1H), 8.49 (s, 1H), 4.30 (q, 2H), 1.28
(t, 3H).

4-Chloro-5-trifluoromethylpyrazole-3-carboxylic acid (XI)

KMnO,; (10.7 g, 67.7 mmol) was added portion-wise to a mixture of
5-trifluoromethyl-4-chloro-3-methylpyrazole (5.0 g, 27.1 mmol), -BuOH (50 mL)
and water (250 mL). 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 vacuo.
Concentrated hydrochloric acid (aq., 10 mL) was added and the mixture extracted
with EtOAc (5x30 mL). The combined extracts were washed with NaCl (sat., aq.;
50 mL), dried (Na,SO4) and concentrated in vacuo to give the product as a white
solid (Yield 4.90 g, 84%).

MS (M™-H) m/z =213.
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20 rnL) was stirred for 3 days at rt and then for 5 h
at 70C. The m xture was filtered and concentrat ed.
Hydrochloric acid (aq., 1M 50 rnL) was added and the
m xture was extracted with EtOAc (5x50 nmL). The
conbi ned extracts were washked with NaC (sat., al.),
dried (Na2SO4) and concentrated to give 640 ng (22%
of the sub-title conpound as a white solid. 25 'Fl
NNR.S C) 6 400 ) 6. 3 (br s, 2H), 7.92 (br s;
1110-(vg azol -0j1_5-a; P,5 -d
pyrazi ne- 4. 9- dlone A mxture of
4 chloropyrazole 3-carboxylic acid (2.0 mmi, 300 ny;
- M ethpl-1-bitrobaheenes wieonyl chloride (25 rnL) was

%ﬁ% Fendnghtiondh oo (= 7800 HnSY RS o gL ohisiioe o o

rﬁimlr@ysﬁﬂlethma&ﬁiﬁe hy&zs&hléﬁ@@(sxm qtz rmm) fah@ &tdﬂgmamﬁe (3.34
(d) llore _ U ~2 1llloro ‘a_oplzerls }p. a_a

mlg24 gurg&EntCl(I@lx AP mLpat® X@U}" lee wixture was allowed to warm to
sl 7808 950 I AR RE o g g e g g ped
additinelr 054h iat o aodnhdni 'C'HQCIZJ(.SO haniveds, addéd. Thegminmise was
heat ed .at, 120C for cooled to [

Washre FAn T 1 $id 4k Vi 198 fokhand ga'ﬁf%at The- 50 mL),
%gegc 'ngﬂat %dﬁy%ﬁ fédnk@l{tﬁ@ed()f fa ang.pasfe 1% t Qelwt A3&dles.

stallisation from EtOH wat (
Rmt;)staghsaaoﬂéfrmn CHA,/MeH gake the tshb—tltbnmmpuﬂlndsasashghtly

@ bg@d §&éﬁ rzg/z = 274. )10 rll ?NR
M- -8 (br s, 11-1), 9.65 (s, 1H),
R/n( V.4 Zto@@xméﬁ@'s 0bED.95 (m27HS,4995-2 86N m, FH%4.54 (d,
ddd, §F1). E’4ix11

H)Chl or o- N( 2- ehlorl) 4 quorophenyI)pyrazoIe 3-car boxa
m de 15 (a) 5-Chloro-3-nethvipvrazole A mxture of
5-chl oro-1, 3-di rnethyl pyrazole (2.6 nrrrol) and
(B)’QJAthﬁ% Iﬁﬁi@'ﬂﬁz‘lb&'zéﬂe@ﬁl‘f&%nﬁ&@ 1 mml) in a sealed 5

niil, process Vvi al was heat ed usi ng :m crowave
NMethiyled-nionbérzengsubfanareigle'( G40 Af 617 mmol)lln @/IQQH (3Q mL) was

}bE&tdf(%ﬁgegété or(%l)q P\’A’aétMacgll%ea(%L(? ’H%\é%% 29 rgt XEI: der) VYae@Pergglre and

b3S Hor 2.5 h. The mixture was ﬁltered through Celite® and the filtrate

concentrated in vacuo. The residue was purified by column chromatography
(EtOAc/heptane) to give the title compound (1.10 g, 91%) as a colourless oil.

'"H NMR (DMSO-ds, 400 MHz) & 7.46 (dd, 1H), 7.33 (q, 1H), 7.26 (ddd, 1H),
6.81 (dd, 1H), 6.62 (ddd, 1H), 5.90 (s, 2H), 2.36 (d, 3H).

2-Amino-N . N-dimethylbenzenesulfonamide (XIII)

(a) N.N-Dimethyl-2-nitrobenzenesulfonamide

Prepared by a procedure analogous to that described above for N-methyl-2-
nitrobenzenesulfonamide using dimethylamine hydrochloride (978 mg, 12 mmol)
instead of methylamine hydrochloride. Yield: 1.15 g (51%) of white needles.

'"H NMR (DMSO-dg, 400 MHzZ): § 8.00-7.83 (m, 4H), 2.82 (s, 6H).
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and concentrated to afford the sub-title conpound as a
white solid (Yield: 210 ng (67%9). M5S (M+H) nl/z =
117. 'H NWR (DWVSO d6, 400 MHz), 6 1166 (by s, 114),
6.03 (m 1H), 119 (s, 3H). 25 (b)
5- Chl oropyr azol e- 3-car boxyksc acid A m xture of
5-chl oro- 3-net hyl pyrazoie (3.6 nmmol; see step (a)
above), water (6 nlL) and test-butanol (1.2 rnL) was

f [ Kl\/h (1.4°2 9, 9 nmmol)

G ed at 75C over ni ght

P"i’éiﬁréd' 'bS/ei %ﬁoaﬂhre Iﬂeﬁ(r)r%&lssf?) kigh$ IBEfhedasthnd Wrt Mamino-N-

boiling"water. The co ned cooled filtrates were
nesthylbotzenkswifotmngd©fom dhy-dimsthybaisiinelnesacsd fmngmiges ke 45

a SO4 an 1.
S o P DR os Wy EPFEOGIERR Do BRe, iy p3ome
(@%)Eﬁrpaﬁggtrwﬂﬁwﬁmanc to give the sub- t| tle
conpound as white crystals (Yield: 350 ng, (67%).
'HINMRNWP M SO @00 8VHAD ¢ M&§dd JH)37 85 (dést 18D, 4.87)(dd, 1H),

%ﬁ@ﬂé’o@z 50#(?1?\}@;2’925% ;?aN, q) e- 3-c4rboxarni e A

m xture of 5-chl oropyrazol e- 3- carboxyl ic acid (I mol;
see step (b) above) and SoO was heat ed at
5eB gthyliR -‘ 2¥d. A portion of
t he resultlng V\/mte SO|Id(7O rrg) was m xed with DLAP
(0.27 mol ) and 2-chloro-4-fluoroaniline (0.27 mmol)
(h)5-Oif?esk@meth@lpykazobndlcabbx ylcthet 60C for 10 20 |t.
After coollngto rt, the soli s filtered off and

KMEte (g4 hE. oS Animpe Woliedd APEIBEvEy ¢ nereske of
Ic a a

38D DA IS8 D B0 )

venero@00 ndt)e@he ﬁil)ytsteath gatddat 75 (°Etiﬂ=v18vat After Eanlmigdhatithe

the tit

I Yield
rresauise (VsOREbemtliert i 130 35a TR wenocpeisaits HaloGa-
CMT@ 2. OQnﬂ-pwgg- a(ﬁ&ﬂ a|?_1|)d tllé()mxtﬁr&@as{ éigrac‘%ﬁbwuﬂEﬁyAJ (5320(AL).

mg_
The combmed extracts Wwere washed w1th NaCl (sat., aq.; 25 mL), dried (Na,;SO4)

and concentrated. The materialwas purified using reverse phase column (RP-18)
and CH;CN/water (1:2) as eluent (Yield: 250 mg, 41 %).

MS (M-H) m/z = 161.

'"H NMR (DMSO-ds, 400 MHz) & 14.27 (s, 1H), 13.60 (br. s, 1H), 7.03 (t, 1H),
6.97 (s, 1H).

(b) 5-Difluoromethyl-4-chloropyrazole-3-carboxylic 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 mL) at rt
over 3 h. 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
washed with NaCl (sat., aq., 25 mL), dried (Na,SO4) and concentrated in vacuo to
give the product as a white powder (Yield 106 mg, 87 %).

MS (M-H) m/z =195, 197.
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20 5-Chloro-, N 1(2, 4-di cl nl d)rophenyl ) pyrazol e- 3-car bo
xaexaide Bull (1.6M 0.11.6 nL, 0.19 mmol) was added
under argon to a sol ution of
1- benzenesut f onvi - 3- chl or opyrazol e (30 ng, 0.12 mol;
see Internediate (VIl) abewe) in THF (2 nil,) at
-78C, The m xture was allowed to stir for 30 mn
Bxefnpies 25 1. 4-di chl or ophenyl i socyanate (46 rng, 0.25
rnnoi ) was added. The m xture was stirred at -78C for
a further 18 In. after which N1I4Cl (aq, sat; 2 nl)
Bafo)Ac (20 nL) was added, The |ayers were
Tﬁﬁ%&ﬁted and the agueous phase extracted wi th Et QAc
g0 gltnghpaaiaie-piragwxaneédee dri ed
(NaZSCA) and concentrat ed. Purlflcatlon by
chromat ography (1:4 Et OAc/ heptane) gave a white 30
(@04 -1k @3S LMy I EhleWgarodhpsigb ved in MA | (10 rrL)
diuminethoxide (30%in laled-I, 0.024
Avstityedrsodutaeided3-arathyl pwazals (U @mels4. 40 i) ie saratm tqtrapblpﬂée

after
e e e R
&8 ctotlhemattﬁbl ¢ edas &l uoermiphe Hifcouy wes ldduedersh

extracted with EtOAc (3 x 50 and_t he, conbi n .
peRiape €1 mbe aad giifredy fqrmagaééktyonalaﬂgj iR nkhsnt hikt edstaﬁme solid

SRS PSR e e
cohtpmmww.id§198<»§))13 4 by s, 1H), 10.2 (s, '11H),
T10.(8 A 757 (5. 1K), 7,48 (dd, H 1), 7.10 (s,
hﬂSQM: H) jipk V- 3- Chl oro-, N, * - (2, 3- di chl or ophenyl ) p

@ﬁt@?é@@%&éﬂ%@s TR 308 G Ty 216 (5 3H)

%NMMQMS@@”U\SOMHW@BM 132.2,106.8, 9.3.
I-Benzenesulfonyl 3- chloropsrazole (O 41 not; see

Internedlate (Vll)) was dissolved in dry THh' (10 i)
argon t PULI (0.38 nL, 1.6Min 15
ded and the m xture was
AEtWéH-@tﬁref(Dfnu@tﬁrdTbﬂ 4-éfldror3-whittsApyrazole hydrochlorlde (20 mmol
dlchlorgshenyllsocyanate (116 qp I NNDI
%%weem( R0¢ patagiaen PSFNINLAEAte 6} lxlsﬂq% lalt4 oy w:ﬁter er (300

YL 5081 e A M U509 RS Y

s tcoacingraweds elydroohtbricNeRISE]., I M; 50 mL) was added and the mixture

was extracted with EtOAc (5x50 mL). The combined extracts were washed with
NaCl (sat., aq.), dried (Na,SO4) and concentrated to give 640 mg (22%) of the
sub-title compound as a white solid.

"H NMR (DMSO-dg, 400 MHz) § 13.47 (br s, 2H), 7.92 (br s, 1H).

(c) 3.8-Dichlorodipyrazolo[1.5-a;1',5'-d]pyrazine-4,9-dione

A mixture of 4-chloropyrazole-3-carboxylic acid (2.0 mmol, 300 mg; see step (b)
above) in thionyl chloride (25 mL) was heated at reflux for 3 days. The excess
thionyl chloride was removed in vacuo and the crude product employed in the

next step without purification.
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and concentrated. Purification by chromatography gave
the sub-title conmpound 20 (115 nrg, 65% as a white
powder. 'H NVR (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, |
H, 7.46 (t, 114), 7.13 (ss50111). (b)
5- Chl or opyr azol e- 3-carboxylic acid
(2, 3 di chl orophenvl ) am de 25

I I

Adhﬁ%%é/@ﬂs 8%1@(96’?\{})%&01'011 S-Qflt' §'[d;?ﬁ'a§ﬁes4@ﬂiéﬁé 0.20 mmol,

hydr oxi de '(aq. , rrnorol was added. The’
Stimgand 2netdotvehtlsdroaniling (10 ool 16 argj vai@rlncetnd piat #JC for

a t,., ... 10 m;
A5 g B o it femPaated 3Rq HHTE 3 bR fhREY The
pRécsittCwaxtit@ed 5IMRH SvagRediwite %&M&Q@%L) iOrdidrigion from
through C. elite(r) and concentrated. Purification by

ERHovweten it hpHy mdavaave t$é me (e Yeodipbgritle amnpaynd 39 a%)vhlte
ﬁda V\hlte powder. 53 'I1-NMR (DI SC)-d5): 14.1.2
? 10.29 (s, 111), 7.59 (d, 2H), 7.42 (t, 1I1),

MS@M}’H(I)Sm/zI BI74 Exanpl e5S
5- Chl or 0- N% 4-di fhi oroplietiyl)px, Tazol e-3 car boxat
H| MNMR YMS f&?O MHE® &11-8 (Br-scl ),55 63 (11194830 (Satl B)41.96

titxh Ouiat -1i hetrti 1| de Th
QD Te L A T WE e ca ' ccor dance with

s preépared in accordance with the
procedure described 10 in Exanple. 4(a) from
1- benzenesurl fonyl -3-clil oropyrazole (0.41 m nol; see
diate (VI1)), BuLi (0.38 ni, 1.6Min hexane,

: t 96 ,
Sgcglér(ﬁm-i Ibgghﬁﬂg 42ﬂ1f'or9bherr11§1’)ﬂﬁé&@§§réé¥ﬂo§;9@¥th_fe(n ate O( 0 g

10.93 (a, 111), 8.07 (d, 2H), 7.89-7.82 (m 2H),

7 , 2H), 7.42 (dt, 1H), 7.21-7.13 2H) .
@@@@é&ﬂ?&%razol e(3 car E?)xyl ic acid (m 2%
A “mtkndb fJUOARRE M- digiekriiIsiRaZNE (Rlot hBn AP HRAURFIANRS hydro-

prepared i n accordance vv| h the procedure described in
chboaudp (€3 .4 (iphol) iwmsealed 5 mL process vial was heated using microwave

EREIO P ot Ay Dy e Ra Y Beb 045 35 Fnars Rl e
nBRturé Gras #WR6HEd with HCI (aq., 2M; 10mL), NaCl (sat., aq) drled (MgSOy)
and concentrated to afford the sub-title compound as a white solid (Yield: 210 mg
(67%)).

MS (M™+H) m/z = 117.

'H-NMR (DMSO-dg, 400 MHz), 8 12.66 (br s, 1H), 6.03 (m, 1H), 2.19 (s, 3H).

(b) 5-Chloropyrazole-3-carboxylic acid

A mixture of 5-chloro-3-methylpyrazole (3.6 mmol; see step (a) above), water (6
mL) and fert-butanol (1.2 mL) was heated to 75°C, after which KMnO4 (1.42 g, 9
mmol) was added. The mixture was stirred at 75°C overnight and filtered hot. The
solids were washed with boiling water. The combined cooled filtrates were
extracted with EtOAc, and the combined extracts washed with NaCl (sat., aq.),

dried (MgSO4) and concentrated. The crude solid was recrystallised from
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20 "H NWVR (DVMSO-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). Exanple 6
Nf - (2- Chl or 0- 4-f | uor ophenv) - 4-fl i xor opvr azol e- 3- cat box
amde 25 (a} 4-Fluorop}2_azolc-3-c 1 _b~ acid cthvl
ester The sub-title conpound was prepared from
Elgbmaﬂm:kme&aenmnb ax \ive thecsubh-tettchydmpaindras whitacoetatha(icield:
erature procedure (R Storer, et al., :

3“% &35)?:)535 & Nucl eotides 18, 203 (1999).. mxture
HH-RMR (1915818 HO(‘} MHH 5P YR dhrN @H&W%t ﬁ‘i) 30
starting material was obtai ned and used w t hout
further purlflcatlon 54 (b) _7-Flip

2
(rt razo -ch caf €26\ | | A .xg?ea(aq ,

Aviniktdfeof - chl&oi))/ra%lé -3%41%%1111 raazlqh emﬁ&l- g M?(&J) |aBox&§ afld

et hyl ester andgg yrrazol c carboxylic aci

Sé%@e (1 md2 “gls heatgd pirgflux Sard 84, @901(?é)in<hb@1ﬁ§1)1tr¢t¢ﬂ di mrane of

2 B B BT, RGO L 0N g

Mhldrov’ﬁﬂu@ddlﬁﬂn@(@ZY eméi) X OHBONRE OShL)‘ Euﬁiﬁ stfn@éd zﬁtWﬂPUeﬂbr
The m. xture was acidified w

2191h ALt sreling foatelde selid waéélﬂﬁmdrpfﬁ %@wl@d WlﬁltFHaﬁaz The
it o] IOt MEY ofE DO R T Ot

(satoped.Ufhe org@rid phast wak drisdi liMlgSOhEmdmmpoelMtadn Orystallisation

oIe rboxylic acid as a white
(E@ﬁ l%ﬂsmﬁﬁhe U?f%%iyounﬁqﬂ%wmeup%wg §d @ﬁp?gééag
(3\99‘/ out further purification. 'H NVR (DVMSO d6):
13.

-13.1 (br s, 1.31-1), 7 9 7.7 (ni, 111), 7. 73 (d,
NIS (W) +H) &1/279274, 0. 31- 1)

LGRSO i P o8 §;¥(¢r 4 b H9rRPar 335 £7.335%,

14{)f’ygg(&|q;ym;col e- 3-carboxylic acid and pyrazol e:
3-carboxylic acid (85 ng, 0.69 ni ol), TBTU (242 ny,

0.75 nmoi ), 2-chloro-4-fluoro- phenylam ne (130 ng,
Hea 1(mnoi), and DI PEA (239 L. 137 mol) iti DWF ('15
—m%%—was stirred at rt for 3 days and at 85" for 1611.
STeHlord-86 2 dichlodphammpyrazol visarbdgadidand t he m xture
was stirred for 1 hour at 85C. The m xture was cool ed

BuLi (1.6M, 0.116 mL, 0.19 mmol) was added under argon to a solution of
1-benzenesulfonyl-3-chloropyrazole (30 mg, 0.12 mmol; see Intermediate (VII)
above) in THF (2 mL) at -78°C. The mixture was allowed to stir for 30 min before
2,4-dichlorophenylisocyanate (46 mg, 0.25 mmol) was added. The mixture was
stirred at -78°C for a further 18 h, after which NH4Cl (aq, sat; 2 mL) and EtOAc
(20 mL) was added. The layers were separated and the aqueous phase extracted
with EtOAc (10 mL). The combined organic phases were dried (Na,SO4) and
concentrated. Purification by chromatography (1:4 EtOAc/heptane) gave a white
solid residue which was dissolved in MeOH (10 mL). Sodium methoxide (30% in
MeOH, 0.024 mL, 0.1 mmol) was added and the mixture was stirred at rt for 3
days, after which NH4CI (sat., aq.; 20 mL) was added. The mixture was diluted
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and water (10 m-) and NaCd (sat., aq.; 10 nL) were
added. The m xture was extracted with EtOAc (5 x 20
ml). The conbi ned extracts were dried (Na2SQO. ),
concentrated and purified by chromat ography to give
the title conpound as a msxture (,..10:1) with

pyrazol e- 3-carboxylic acid

wWith elateo (3O 4lf)landrtbe EeOH eanovetein Abeuo H- THeRIquE@INI 18Gd g vas

h 13. 47, 9. 56
e((frﬁcted w_‘}n%tQAg 53 ecdi&) m&f_ﬂnd t%e ﬁ(?mgalag e)((tﬁ%ts ";’I)g?af"f’ﬁa ZNaz,S%
and %h&h&ate&’ @41?01:11&{8 ngbyegwh )EWAE/%éli% ) 3av€ BRI usd
30 BuLi (1 0. was added under
aargdntetsolid (‘éwld; i rngl (iﬁf %)).

1= . l.Qny-3-chl or r | e 0 4 I
GSRMEPRRhrar Y o W 3B REE W i e TPt TR,
7T4tge(dq1 My owesiiptirred for 10 mn before 4-fh;oro-
phenyl i sdeyranate (0.071 nL, 0.62 mol) was added.
Stirring was contlnued at -78C. for 18 h, after which
% £sat ag.; 6 nL), water and finaIIy Et OAc were
The phases wer e separated and the aqueous phase
RhlAsNed, 3 hloRgBey)pyFe1C oo gnidst r act s wer e
concentrated to provide a brown oil, which
cryst allised on standi ng. The solid was dissolved in

aahdert "for 20 mn before NI-I4C1 (sat aq ; 6 nL)
was added., The m xture was diluted with water

laRengepesuftonsl -FppEezely (gl anmek eseaq@é%@dla%i‘éﬂwaévas
AQoR%l A qu"l-ﬂ” 1'@) B 9uhe r| ed)(égrgén gp _JRag aﬂlgL @%8081@'1'@@ in

or gani c phases were SC34) an entfat ed
Hewand, D®atnmmol) twas (ahd@imtddgc anictyre(\&aszlstlﬁtew 4ﬁe1ptra|aﬁ¢r which

B Ruofopny VR B 062 Tt S pddda. Ty ThixhiTe g
S(lﬂ'ed ]fié_b' 13 ’:{1 ok -7 @ﬁh@l gsatz'z'i'}l:, 162&'@) (as adddd) and’ e imixkiire

. 15 Exam p loro-:fir
eqma@r:d Maih 1@}@4{0(1(13% ﬁ@ynLthhegccgnlmaccb oxteavisdwerealried (Na;SO,)

apgtqp)r(lv?nt%lF gi’ iPTup%lpa}t{onl Jb¥ tc I¢ nlia’t(iqa@% rag\/%atlile su[)gitle compound
(115 mg, 65%) as a white powder.

'H-NMR (DMSO-dg): 10.97 (s, 1H), 8.08 (d, 2H), 7.85 (t, 1H), 7.75-7.70 (m,
3H), 7.60 (d, 1H), 7.46 (t, 1H), 7.13 (s, 1H).

(b) 5-Chloropyrazole-3-carboxylic acid (2.3-dichlorophenyl)amide

2-Benzenesulfonyl-5-chloropyrazole-3-carboxylic  acid  (2,3-dichlorophenyl)-
amide (88 mg, 0.20 mmol) was dissolved in EtOH (5 mL), after which sodium
hydroxide (aq., 4M, 0.3 mmol; 77 pL) was added. The mixture was heated at
70°C for 2 h and concentrated. NaCl (sat., aq.; 10 mL) was added and the mixture
was extracted with EtOAc (3 x 10 mL). The combined organic extracts were
dried (Na,SO,), filtered through Celite® and concentrated. Purification by
chromatography gave the title compound (18 mg, 30 %) as a white powder.
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20 am de The sob-title conpound was prepared in
accordance with the procedure described in Exanple
4(a) from 1-benzenesuui fonyl - 3-chl oropyrazol e (100
trig, 0.41 mmol; see Internediate (VIF)), BuLi (0.38
m., 1.6Min hexane, 0.62 nrspol) and
4- chlorophenyllsocyanate (105 ng, 0.62 mmol ). 25
THENNINR (DDMEDAEI6 ) 14.12 (7 1), 10.29)(s, BINIE Q4 AHn 748)(f, 1H),
t, IH, 7.70 (t, 2.H), 7.56 (d, 2H), 6.98 (s,

%Q%.&f } 5- Chl or ooyrazol e- 3 _carboxylic acid
_(4-chl oropheny) am de The title conpound was prepared
in accordance with the procedure described in 30
Hxeampt & 4(b) from

- sul.fonyi - 5- chl or opyyazpi e- 3-.car boxylic acid
i@-@ﬁﬁ@@pﬁ@ﬁ%&mgjﬁﬁwﬁqm ). Yield: 12
nag (15% 56 1-1-NWR (DMSO-d,): 6 13.65 (s, 1H),

11.67 (s, IH, 7.77 (d, 211), 7.50 (d, 211). 7.00 (s,
(4)12-:[Benzmp,§glrtmwé55,hlmopwamlc«&carboxv!lc acid_(2.4-difluoro-phenyl)-
Tv! -(2 chl oro- 4-fl uor ophenyl )-5-(tritluoroniethyl)pyTa
—%%@% 3-carboxa ride (a)
Thelsub-titfer dobdpd@A® wis pﬁlpbfwyﬂ QBdordarB wAthome phodatinb ldi'éﬁ:rib%d

2- met hoxypr opene §7. 132 mrol) and ?yrldlne 9.7
ip| Exarpple” | fromia @@@ﬂdf@pﬂ-wcg@r@wrm ¢ | Qdr oaueql; csee

5 12 1
BRI (ol o4 W Betangs B SRR B Bh-ai
flaoxdphierylivasydnefet(96 aig, !D$2hn1abl)l Yiekd: 19 rmag,i(65Ponnd
1concentratlog gave a vyel | ow obg t hat was t

ken up in
Eﬁ%&&éDMﬁ% i kG e(Snd ) viadh el 2t K-8RcA8q a*a 2Hp 770
ried (Na2S®™) and
(ggﬁggﬁ%?%. d af? aﬁig&%éng of an orange oil which was
used in the following step wi thout any further

B b Pty A PR € 865, s, 110
ﬁrerfﬁléWd ﬁuhﬂ'&dé%r@ﬁ@&@ﬁl %ﬁizaﬁ&@ w}i'ﬂﬁCth@%kd&dﬁk‘éQTe%rﬁ)ed in

mrol ) was added dropwi se to a sol ution of

@ampie 4y frbma%emzenﬁ%ﬂﬁ@@xlyirehhor@yeaiot& Dagbeayicgacidd2,4-

SMicipRnEhFB OSSP Bmbl P omte @aler ana

IBIONE'ﬁIl(]DMSe]idG)TBQﬂr(ES]}Q)l,JG 904s, mkemt(d@ 1iH), 939 $@AMDPY.LS
(eHEDr6%8%sdrlfd (Na2SO4). Concentration gave
S

Example 6
N-(2-Chloro-4-fluorophenyl)-4-fluoropyrazole-3-carboxamide

(a) 4-Fluoropyrazole-3-carboxylic acid ethyl ester

The sub-title compound was prepared from pyrazole-3-carboxylic acid ethyl ester
in accordance with a literature procedure (R. Storer, et al., Nucleosides &
Nucleotides 18, 203 (1999). A mixture (~2:1) of sub-title compound and unreacted

starting material was obtained and used without further purification.
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the sub-title conmpound that was used in the foll ow ng

step without further purification. Yield: 7.0 ¢

(79% . 'H NWR (CDC13) 6 6.15 (a, 111), 2.29 (s, 3H).

25 (c) ::Thl ilgr 4P th 1fyi _<izt?l: -?c hQc %is,

acid A mxture of 3-nethyls5-trifluoronethyl pyrazol e

(3.0 g, 20 rnrml see step (b) above) and KMO4 (3.0
) p hcahidat ed at 80C for 18 h. The

‘ e h . £l
St Ydaﬁlﬁsiﬁ' i oS S ol o a b b o fifrre
(V21 NofO4-atib K&J&l@% -§aBboxyBi@ atidlethyl EhRr SIPIrARle-8Chitd& YIS

were dri ed SO4) and concentrated. The resulting

agigrgdiaxd regtet YeP 1Z2ows ém}agh ake ytep Whlsabezelinydiexawat(9 )k ﬁe? and
Y
B 304 101 Chond pog i sy e o, 18

mmolS 93h7) wad addde aAd St mibxtere vads stirred for another 4 h. The mixture
5--trfl uoroa?aet hyl %\{\%'azol e- 3-carboxylic acid (200

was pcidiiest Wltgé-éCI @fe 0 5oV ggncentrated stirred with MeOHm‘a’)‘O

rrsz) Agaldofgl?eréé "HRY ARld 0%, 8 bfiSnfied dndy t}i@%@uggg BURER fom

HAXAq. n@le) 3o pive Ia)rmxﬁhre (+#A: X} efitbe watstifl @Edmpdundtandl pyraz8le-

3&%@" BrGrid enneeenbd (el 367 g C2 B0l 5D e fhis mixture
ﬁ%{dgéd%ﬂl%um%&dpdﬂﬁéanoﬂ\m er (50 niL), dried

and concentrated. Purification by
HFNM%(DMS@&@ o (1IBt7ekE 1 f(bept 1.AHL 07.9-G.71(n,) 11gavie7X @e 0.3H),
% }61 gﬁsrpound as a colourless solid. Yield: 12 10 ny
oAy, O-SHINVR (DNISO-d | 6 14.50 (s, I11), 10.33 (s,
[11), 7.5i1 (dd, 21l), 7.50 (fir s, Il1), 7-31 (dt,
21 1). Exanpl es-16a-29 15 General - procedures Method
M&nglmmmﬂeﬂmmpmhdwtmmamlde

I t [, 1 .
4% TSR e e R T N T
abidt 35 @@gQI 0.89 ol 20rBTU [Pe2Mmingt U BS Wﬁﬁlol)OQC@lﬂéﬁ)&t-ﬁﬂoro-
and the residue was dried. A mxture of the rel evant

phenpilamingé13Bme, ORDmmelhdndPREA @39 1 § - 3armeld deBMBb(2.5
n]iLr}e\Ng Fstl rldeld at rt f&? 3 days and at 85°C for 16 h. TBTU (36 mg, 0.10 mmol)

was added and the mixture was stirred for 1 hour at 85°C. 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 mL). The combined extracts were dried (Na,SOy),
concentrated and purified by chromatography to give the title compound as a
mixture (~10:1) with pyrazole-3-carboxylic acid (2-chloro-4-fluorophenyl)amide.
'H-NMR (DMSO-de): & 13.47 (s, 1H), 9.56 (s, 1H), 8.00 (d, 1H), 7.99-7.86 (m,
1H), 7.55 (dd, 1H), 7.27 (ddd, 1H).

Example 7
5-Chloro-N-(4-fluorophenyl)pyrazole-3-carboxamide

BuLi (1.6M, 0.38 mL, 0.62 mmol) was added under argon to a solution of
1-benzenesulfonyl-3-chloropyrazole (100 mg, 0.41 mmol; see Intermediate (VII))
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m xture was stirred at 60 "C for i 8 h. After cooling
tort the mxture was concentrated and t;'fe residue
acidified with HC1 (aq., IM 10 nL). The m xture was
extracted with Et QAc (4>> 10 nlL), the conbi ned organic
phases were thee: 25 washedswith. NaCd (sat., aqg.; 20
m.), dried (+ a7.S04) and concentrated in vacua. The
i G nAd at e€8°¢s tThlel mixédde ﬁmasmtiﬁted}-ﬂbmt) enin(Yefdre 4afldoro-

QAc/ hexane (2.1 thod. B A of the .
PFendbannaa N UbkaO by raTeDers oSt Wey gontinued ot
fgd@ RE TR 84& wilich R @[ (4. qul 6Lm2), Rk ardEhafly DA c (Wele
was stirred at 80 C for 18 h. After cooling tort
adth@l ritet phaseswasre coprratnd aad ¢k mouswphaswm@réed/\mthoﬁtpw

vacuo. A ure of th I vant
RO W, &R oy R 1By eV OO S8 wich
a;cwaqﬂseu%d hendigsi ThesolilinRadTiiXéolv &l WaBtGH i(10 m)aand%dﬁm
for 18 h. After coolin tort the m xture was

hodreaédst (aas N &P mreLy 1;5 tue versiadred. e BhevmiFupayay digred at

0. ur

o e 28 i e SR 56 BT 8 B 1t bl s gitured
with RvatdNaCh rgIS)ahrF]d thiﬂEtOdI-ZGemb{Léd lrdvdzcetd W&g(ﬂ;@usmséwas

concentrated. The residue was recrystal hse rom .
cxiraged N’é‘t%ﬁop(cl@l} S8ral) e gresbingd preanip phiges e rigd
e Bnd et &) o e W IRGio D oHRclogrbt (13 BXO  heptanc)
g(avel t}&rtnbchoatpeulhd/as dwhitersaid) (Yielded® migdHaht)).ar yl am ne

1.0 mol). DIPEA (348 1lilL, 2.0 P.(1
‘i#gm@ @mﬁ@ 3 1.0 Joronia o, TReg 3T o7 b 4D 8306
j}g ,f‘fter cooling to rt the m xture was

hcentrat’e}d[ and the residue acidified wwth HC', I
(ag., 1M 10 nl_:). The m xture was extracted wth
Et OA §4X10 nm.), the conbined organi c phases were then
E&M‘E—V\Ath 15 Nad (sat., aq.; 20 nmL), dried (Na2SO4)
Saﬁﬂlo?&m&n@m&%ﬁﬁenvﬁg%aﬁﬁgﬂéﬁbde@ﬁud@ur' fied by colum

chromat ography (Ef OAc, / heptane). Method 1) TrinethVial
unai nium (0.63 m,, 2.OMin hexanes. 1.25 rnol) was

@ghytl on of t he reI evant subst [ t ut ed

pyrazol e-3-carboxylic acid ester
The sub-title compound was prepared in accordance with the procedure described

in Example 4(a) from 1-benzenesulfonyl-3-chloropyrazole (100 mg, 0.41 mmol;
see Intermediate (VII)), BuLi (0.38 mL, 1.6M in hexane, 0.62 mmol) and
4-chlorophenylisocyanate (105 mg, 0.62 mmol).

'"H-NMR (DMSO-dg): 12.7 (s, 1H), 8.01-7.94 (m, 4H), 7.83 (t, 1H), 7.70 (t, 2H),
7.56 (d, 2H), 6.98 (s, 1H).

(b) 5-Chloropyrazole-3-carboxylic acid (4-chlorophenyl)amide

The title compound was prepared in accordance with the procedure described in
Example 4(b) from 2-benzenesulfonyl-5-chloropyrazole-3-carboxylic acid
(4-chlorophenyl)amide (123 mg, 0.30 mmol). Yield: 12 mg (15%)
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(internmediate X. 0.25 nmaol) in C-1ZCl12 (2 nsL) was
added and the m xture was allowed to warns to rt. The
m xture was stirred at rt for 24 h and poured into
11 (ag., 0.01M 10 rrL). The pH was adjusted to -3
by dropwi se addition of 1t@G 25 (ag., 2M. The m xture
was extracted with Et OAc (3x25 nrl _:), the conbined
'HrgsaR Oplsasdy: hetBs3vashiey MAThsNBKD, 7 Fatd, 2Ha07.50 3d) 2H),
7\?66(3 ied (I a2S004) and concentrated. The residue
s(s 'fi ed by chromatography (EtQAc./I| aeptane) and
recrystallised fromethyl acetete/heptane. 30 Method F
Sodi um hydride (60%in mneral oil, 60 ng, 1.5 nmol)
Buasipbdtled to a solution of the relevant arylasnine (|

subst i tut ed pyr azol en3 car boxyl ic acid est er
(intermediate X, 0.5 ninmol) in DM (2 niL) was added
(a)nd1 ﬂﬁl“aiﬂnoxm-éﬁeethmnﬁ-}md-om it for 15 h. The

t d int | - {. " '
A ictieg ot onBRoTitropBe & palsommtal) aidp@iaisPAeae) 120
nBX61) SfFels LANET &I‘OWB@@O WittdrdREHc adi§ ahhydrde-(25.2Q, 120 mmol)

dried (Na7S04) and concent:ated. The cr ude product was
vrhikeicopled aby3 Ry dimathoethphip Ot Omes idstet and éhe mivsarie ochs eft

h b : .

18, P of B 5l ba AR bkl o v pin

Cle@H MhieGhik tad GvadWXatShéd QithLICIVeS)., 0.1V 6d nalt), htde (FOMmL),
After cooling to rt the m xture was

déléﬁ é@m&% aad sonsentreted atfprding &t Bed anrprongeil whicki wasuised

hféﬁﬁ‘ow{n% SRETRGE MG bRl Sl ) O, 42 1O
‘aNSR (CDELYVSLAaR (8, Vid)s 380i(s,r3a), 26418Q 3E&)f or 21 h and

concentrated in vacuo. The residue was pu ied by
chromat ography 15 (Et OAc/ heptane). Table 1 -

(YRR 8SHAuSromethylpyraghle t-0--2-9  --------------

Hydrazine hydrate-(4.0- g, Pr span pdva$ nddadYdrepeiseEr.a Ohaivincef 1,1,1-
trri]ﬁllgoe}o-'éf-fn'ethbi(ypne%{- 96?1—2-one (10 g, 59 mmol; see step (a) above) in EtOH

(30 mL). The mixture was heated at reflux for 2 h, cooled and concentrated. The
residue was taken up in diisopropyl ether and dried (Na;SO,4). Concentration gave
the sub-title compound that was used in the following step without further
purification. Yield: 7.0 g (79%).

"H-NMR (CDCl) § 6.15 (s, 1H), 2.29 (s, 3H).

(c) 5-Trifluoromethylpyrazole-3-carboxylic acid

A mixture of 3-methyl-5-trifluoromethylpyrazole (3.0 g, 20 mmol; see step (b)
above) and KMnO4 (3.0 g) in water (80 mL) was heated at 80°C for 18 h. The
mixture was filtered through Celite®. The filtrate was acidified with HCl 2M
aqueous) and extracted with diethyl ether (3 x 50 mL). The combined extracts
were dried (Na;SO4) and concentrated. The resulting compound (yellow crystals)

was used without further purification. Yield: 1.6 g (44%).
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is Intei aniline nediate into. 17
(2-Chloro-4-tluoro 2-Chloro-4_ 10

phenyl )-4,5-dichloro- VIII A $0 i tiuoroanint
pyr azol e- 3- car boxam de

4,5-Dic.hloro-1R "4-fTuoro- i i 4 11
enyl razale-3 Vi]l_ A .49 Flyoroanili
(5%@%@@- uorophen {_)—5-(triﬁuoromeﬁwli)nvrr;llzollege-carboxamide

step-(c) ab&@), 2-chiochil dhuwroaniling2(149 ]_Iﬁg,d}.ﬁlmmotjpand DIPEA (285
n&? %Igﬁéﬁh(]o[zl\/!}é}alb_ r_%_Lf' WAaSG:?dd_e(_:l' _ll:li'EllJ l_(lfﬁl? rn?ga,lrlrb Irrrllm((:i‘l). The

ntiReutd | RERORNANE) 184 hSfdHohdd by iagdition QiFywaP!(86 3nL) and
," 11l A 38 Chloroaniline

extraction with EtOAc (3 x 30 mL). The combined extracts were washed with
water (50 mL), dried (Na,SOy) and concentrated. Purification by chromatography
(EtOAc/Hept 1:10 to 1:1) gave the title compound as a colourless solid. Yield: 12
mg (4%).

"H-NMR (DMSO-dg) & 14.69 (s, 1H), 10.33 (s, 1H), 7.60 (dd, 2H), 7.50 (br s, 1H),
7.31 (dt, 2H).

Examples 10-29

General procedures

Method A

A mixture of the relevant substituted pyrazole-3-carboxylic acid (intermediate
VIII, 1.2 mmol) and SOCI; (10 mL) was stirred at 80 °C for 18 h. After cooling to
rt the mixture was concentrated and the residue was dried. A mixture of the
relevant arylamine (3.6 mmol) and CH,Cl, (10 mL) 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 HCI (aq., 1M; 10 mL). The mixture
was extracted with EtOAc (4x10 mL), the combined organic phases were then
washed with NaCl (sat., aq.; 20 mL), dried (Na,SO4) and concentrated in vacuo.
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
or XIV, 1.2 mmol) and SOCI, (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 mmol), DMAP (1.6 mmol) and CH,Cl, (10 mL)
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trilluoroniethoxyphenyl)- \MgIl A 56 inethoxyaniline
pyrazol e-3-carboxanide :.... -------- ------ 1
vizisl added - the résiduetr Théd nfixtumy washeitged)at 50 Cifbt U® hoA ftr €oling

Toro-4 15 XI B 46 niethy] pyrazoe-3-. fluoroaniline
tg grtgs%rg)‘gw;'q Was concentrate ar}/dt Be/resi ue_aciditied with HCI (aq., 1M; 10

Ar. ot H&Gﬁfﬁ%ﬂe Ao ds! 4@0tel wiltd ERHEBY A rPrdL ) ﬁie%hﬁﬁ@édh&lgamc
XI"B 72 ;luoroaniline pyrazol e-3-earhoxarnide
pha@lil orece NvdsBedi- @ith 1deCd (sat4- Birf | 2@rml),| dried (Na,SOs) and

%5?%19?@&5; ie]; lk}géiél% 2\?%2¥6i_:5rys)t(elﬂli58ed8 F%rorr? nlgltldf?/%vater (1:1) and
BtOAcHexane (2107 -~ - ----------------

4-Chl oro-N-(4-chloro 4- 18 phenyl)-5-trifluorornethyl -
l\)ﬁiethgd%% Chi oroani | i ne

A mixture of TBTU (642 mg, 2.0 mmol), the relevant substituted pyrazole-3-
carboxylic acid (intermediate IV, 1.0 mmol), the relevant arylamine (1.0 mmol),
DIPEA (348 pL, 2.0 mmol) and DMAP (12 mg, 0.1 mmol) in dry DMF (5 mL)
was stirred at 80 °C for 3 days. After cooling to rt the mixture was concentrated
and the residue acidified with HCl (aq., 1M; 10 mL). The mixture was extracted
with EtOAc (4x10 mL), the combined organic phases were then washed with
NaCl (sat., aq.; 20 mL), dried (Na,SO4) and concentrated. The residue was
purified by column chromatography (EtOAc/heptane).

Method D

Trimethylaluminium (0.63 mL, 2.0M in hexanes, 1.25 mmol) was added to a
solution of the relevant arylamine (0.50 mmol) in CH>Cl, (2 mL) under argon at
0°C. A solution of the relevant substituted pyrazole-3-carboxylic acid ester
(intermediate X, 0.25 mmol) in CH,Cl, (2 mL) was added and the mixture was
allowed to warm to rt. The mixture was stirred at rt for 24 h and poured into HCI
(aq., 0.01M; 10 mL). The pH was adjusted to ~3 by dropwise addition of HCI
(aq., 2M). The mixture was extracted with EtOAc (3%25 mL), the combined
organic phases were washed with NaCl (sat., aq.; 30 mL), dried (Na;SO4) and
concentrated. The residue was purified by chromatography (EtOAc/heptane) and

recrystallised from ethyl acetete/heptane.

Method E
Sodium hydride (60% in mineral oil, 60 mg, 1.5 mmol) was added to a solution of

the relevant arylamine (1 mmol) in DMF (2 mL) at rt. The mixture was stirred for
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pyrazol e-3 carboxaniide 5-Chloro-N-(2-difluoro
2-13ifluoro- 19 niethox} ihenyl)pyrazole- 1V C 42.
i ri ethoxyaniline i carboxarrride 61 -------

------------------------- 56 Chforo N-(2-tri fl uoro 2
- Prifluoro 20 net hoxyphenyf) pyrazoie- TV C 37
Snaain) dieylan:i;dlilti‘cm of3t-he aclbena puigétted pyrazole-3 -oarboxylic acid ester

......

a( %t' g}' P4 @ 4l‘hfeI MB&Qre w@bél.ﬁ&d‘}lntopraHJ@O3 kat?-4d.J @5 mL) and

aoronlethyl- X D or oani |
epiraciebiveh F3OAcdB hm(am) i 'Biee combined extracts, were washed w1th NaCl

(spb, taﬂl’f%%&@nld&eﬂy Nﬂ}‘?‘g‘k)oflréi gonceptrated The ﬁ:éude bo L& Qas
parifiad Bp &Mﬁ)%l;aph}"(EtOAc/heptane) ----------------------

iti-(4-Fiuorophenyl)

Method F

A mixture of the relevant substituted pyrazole-3-carboxylic acid (intermediate IV
or IX, 1.0 mmol) and SOCI, (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 mmol), DMAP (12 mg, 0.10 mmol), DMF (0.5 mL) and
pyridine (1 mL) was added. The mixture was stirred at 80 °C for 21 h and
concentrated in vacuo. The residue was purified by chromatography

(EtOAc/heptane).

Table 1 - Examples (Ex.) 10 to 29

Prepared from
Yield
Ex. Chemical name Method |
. Yo
Inter- aniline
mediate
No.
N-(2-Chloro-4-fluoro-
) 2-Chloro-4-
10 phenyl)-4,5-dichloro- VI ) A 80
] fluoroaniline
pyrazole-3-carboxamide
4,5-Dichloro-N-(4-fluoro- 1
11 phenyl)pyrazole-3- VIII A 49
) Fluoroaniline
carboxamide




)V-(2-Chloro-4--fluoro phenyl) 4, 5 U|s(t [

23 trifluoronethyl pyrazole- X E 15 Fluoroaniline
3- car hoxam de

fl ooro-

2-C hloro-4 24 13c F 49 |, met hyi ) pyr azol e- 3-
fluoroaniline carboXam de ...... .......... 2-C
hl or|o phenyi ) pyrfazol e- iso- |C 24
3-cdr bg‘xi.ﬁﬁ?hi"é%d?g%ﬁ anjline | ---gg-----------
.12 -|- diftuorophenyljpyrazote- VIII A 66
R | TR N I . Difluoroaniline-|- - - - - - - -
2- Afi no_ R-GuleraghdE <N - 2 (,1V-ret hyl- cnethyl henzene
26 sul f anoyl ) phenyl ) pyr azoi |V -sulfonam de F 58
e- 3] CW@%ﬁa}lo%ﬁewh%nn?‘_ﬂ[ ate | '_ '_ e i
.13, .|. . . dichloropyrazole-3-. .VII. .| 62 -------- ---A-----38
S CE 2 Arni no- thQ'IO@hhmc-N
(2- (: v 1?920eraRRitley | benze 27 di nct hyl sul f gnoyl ) phenyl
I\ _nesulfonanide F 10 pyraz - 3- carboxdrai de
(i nter nggigicRioreh (2}
2-Trifluoro-
14 | trifluoromethoxyphenyl)- VIII A 56
methoxyaniline
pyrazole-3-carboxamide
4-Chloro-N-(2-chloro-4-
fluorophenyl)-5-trifluoro- 2-Chloro-4-
15 XI B 46
methylpyrazole-3- fluoroaniline
carboxamide
4-Chloro-N-(4-fluoro- q
16 | phenyl)-5-trifluoromethyl- X1 B 72
Fluoroaniline
pyrazole-3-carboxamide
4-Chloro-N-(2,4-difluoro-
2,4-Difluoro-
17 | phenyl)-5-trifluoromethyl- XI B 86
aniline
pyrazole-3-carboxamide
4-Chloro-N-(4-chloro- 4
18 | phenyl)-5-trifluoromethyl- XI B 95
Chloroaniline
pyrazole-3-carboxamide
5-Chloro-N-(2-difluoro-
2-Difluoro-
19 | methoxyphenyl)pyrazole- v C 42
methoxyaniline
3-carboxamide




4-Chl oro-5 difl uorornethyl
f1 uorophenyl ) pyrazoi e- 3-
4- Chl oro- W (2--chl oro- 4-
29 X1V B 7 difiuoromnethyrl pyrazol e- 3-

N-(4- 4 28 XIV B 8
= Fl uoroaniline carboxanai de
fl uorophenvl)-5- 2-Chioro-4
il uoroaniline.

car boxaanide ------------ -61- - - - - Tabl e

2 _Phv.5 icqgl _IlEgperli-es--o-f-the--coiin-o,~iuiids of

Exanjrp S%hﬂ)p %’(r%-tlv%uoro- AW (M-H, 11 NMR (DvsQ d5,

400 \MAz), L Y2 ST o2 Trifldoro T[ LIl

- 20 - | methoxyphenybDpyrazole~ 1 - -Fv 14} 54 (s, 1H),| 9. @3 (|s, 37

1H),| 7.87 (dd, 111), 7,59 10 3ﬂ(et154yﬁﬁh‘m( dd, [|H)|,

7.30 (ddd-carboxamide’ 38 (br. s, |1H), 10.35 (a, 111),

7.70-7.73 (rn, 2H) [11276.09 274 7,.18-7.R24 (ice. 2H)
N_ 2 Chl.oro 4 ﬂuoro_ ....................

---- --(- ----- ---- ... _|_2-Chlero-4~ -| 14.47 (br.

s?1 1I—phen9l)-94tr1@$19rd1ﬂletl)yl- V. 7TX 7, 7211( 3n, LI i), D2 194208

71. 11- f1tudkearinie 1

292 _ _py_rqule-?;l-cér%oxamﬂe ¢ H)

- |- N=(2,4-Dichlorophenyl)-ds { - =+« b v ove ool
P IR pY) ... __| 2.4-Dichloro- 14 40 (br. s,
13 || tdflugomathylpslyazole-76- 7X70 (ni, 2{ﬁ, 13 2B2, 55 388

L ' aniline
7.41- 7. 435-ca(ri)g){an121|&g
N-(4-Fluorophenyl)-4- "
23 | trifluoromethylpyrazole- X E 15
Fluoroaniline
3-carboxamide
N-(2-Chloro-4-fluoro-
phenyl)-4,5-bis(trifluoro- 2-Chloro-4-
24 [X F 49
methyl)pyrazole-3- fluoroaniline
carboxamide
5-Chloro-N-(2-chloro-4- 2-Chloro-4-
25 | isopropylphenyl)pyrazole- v iso- C 24
3-carboxamide propylaniline
2-Amino-N-
5-Chloro-N-(2-(N-methyl- methylbenzene
26 | sulfamoyl)phenyl)pyrazol v -sulfonamide F 58
e-3-carboxamide (intermediate
XID)




________________________________ 63 cccmmmmmee-
g 14.54 (ba, s, 133), 13.75 (s,
1H), 7.45 (, |H 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 344209 340 7e59 7.61 (dd, 1H
7.2967.34 (na, 111) 14.95 (br, s, ., 10.50 (s, 1

H, |77.69-7.713 (n, 2H)| 16 309. }@Igm%%ﬂ 21-7,26 (in,

DH) | mmmmmmee e L
R -5 G:Eloﬁi-M(Qt(NJSG 1H), 9. 96dipsethyllbdnze 7. 73-7. 18

(ra, 17.327.54 324 7.37-[7.43 (na, 1H), 7.12-7.17
37n &x}ylsulfamoyl)phenyl_ __IV._ _| nesulfonamide .. _F__] 10

14.92 (br. s, 11-1), 10,60 (s,| 1 HXII}, 71 |(d, 2H),
7,43- 18 324.09 322 7.4 (3n, R1-1) .... |.....

....... 14. 13} 13.88 (br. s, 1H),] 10.13-9.93

(br,| s, 1AChloigSo89 67 286 7] 69-7.54 (m| 1H),
7 38-7(12&& c@illea7. 15 (dd, | 1K), 47.14-7.24 (n] 119
1% 17-13. 92 (br. s, 114), X10. 37-10.19 (br.| s,B111), 8"

20 Soﬁu@@pheﬁ'h)pwaidle'& 57 (na, 1|-E)11,10r@'a1513ne7 34 (rfx,
an.| 7. 1oc§r%>bxam1:(llzs N I

(s, [1E)Ch18ro38-(¢%hlokdd) .| 8.57 (s, 111), 7.91 (dd,

fluorophenyl)-5- 2-Chloro-4-
29 _ X1V B 7
difluoromethylpyrazole-3- fluoroaniline
carboxamide

Table 2 - Physical properties of the compounds of Examples 10-29

MS
Ex. MW. | (M=-H), | 'HNMR (DMSO-dg, 400 MHz), &
m/z

14.54 (s, 1H), 9.73 (s, 1H), 7.87 (dd, 1H), 7.59

10 306
310.54 (dd, 1H), 7.30 (ddd, 1H)

14.38 (br. s, 1H), 10.35 (s, 1H), 7.70-7.73 (m, 2H),

11 276.09 | 274
7.18-7.24 (m, 2H)

14.47 (br. s, 1H), 9.94 (s, 1H), 7.71-7.72 (m, 1H),

12 294,08 | 292
7.36-7.41 (m, 1H), 7.11-7.16 (m, 1H)

14.40 (br. s, 1H), 10.43 (s, 1H), 7.75-7.70 (m, 2H),

13 202, 288
> 7.41-7.45 (m, 2H)




21 304.55 306 1H), 7.58 (cld, 111), 7.28 (ddd, 1H)
R . 14.17
(s, 1H), 4.81 (s, 11-1), 8.59 (s, 1H), 8.04 (d, 22
325.10 322 111:), 7.75 (d 6111), 7.48 (dd, 13-3)
-------------- .- ... 14.04 (s, 1H),
10,37](s, 1H), 8. 52 (1§54]( s, 100,374 811 ZPod (2138, 7.43-
12 1 211 17]33g(di g, "2LAPHS SERTIO B
-------------------- T-49-(r, 2H0); 7.337:38-(m, AH) - - - - - - - - - - -
15.64{14.88 (br. s, [1H), 10.89-10.61 (br. s, 111,
(768 974,71 87, (8, 2800 8D 1159, 741339 Gd £
- 1) [ 2FPT 7:59-7.61 (dd, 1H), 7.29-7.34 (m, 1H)
ig 06 %ggr 'Q@S’ ib!ﬁi ), |16.994by. 1y 1H) 105913, 1H), 209743, (ns 2H),
300369.696 | $1§, " 7. 11),., 7.07 (s, IH),
3.00-2.82 (rh, 11-1 47421 %ﬁ} ]%Hh 1), 121 (s, 311)
1426 (bi’ S 1.14), 1640 \UI, S; lrr), 840 (bi’ S; 1
i? 317. 77 313&} 1), 13 0QQbi..s7 8HY,i N96 AHIH),77.7D7(18dm, 1H),
1), | 32884 (hB24s, 111 311)
14.31|(hr. s] 111) ?{75%9%%& §2’7ﬂfr’2-17§?4§{)(br. s,
27 330.79 327 111}, 7. 73 (¢, 111}, 7. 76 (dd,111)
7.42 (dd, 111), 6. 93409.(bd sHH), 2088 (§,S.H)OY1 1d,2H); 7.43-
18---139409-1322---9------------
-------------------- TAT (@, 2H), e
[ 14.56 (br,|s, 1H) 10.39 (s, 111) 7.76-7.72 (rn,
OH), |28 28964 288 1.33-7
1Ff), |9.8i ? (s, 1H 1533 1630% f 48399@; ©s, 1H),
19~ | 28067 | 286 7.69-7.54 (m, 1H), 7 38-7.25 (m, 3H), 7.15 (dd,
1H), 7.14-7.24 (m, 1H)
14.17-13.92 (br. s, 1H), 10.37-10.19 (br. s, 1H),
20 307.66 | 304
7.74-7.57 (m, 1H), 7.53-7.34 (m, 4H), 7.10 (s, 1H)
14.13 (s, 1H), 9.83 (s, 1H), 8.57 (s, 1H), 7.91 (dd,
21 309.65 | 306
1H), 7.58 (dd, 1H), 7.28 (ddd, 1H)
14.17 (s, 1H), 9.81 (s, 1H), 8.59 (s, 1H), 8.04 (d,
22 326.10 | 322
1H), 7.75 (d, 1H), 7.48 (dd, 1H)
14.04 (s, 1H), 10.37 (s, 1H), 8.52 (s, 1H), 7.81 (dd,
23 27520 | 272
2H), 7.17 (dd, 2H)
15.64-14.88 (br. s, 1H), 10.89-10.61 (br. s, 1H),
24 377.65 | 374
7.67 (dd, 1H), 7.60 (dd, 1H), 7.32 (ddd, 1H)
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29 '124.09 322 (dd,
Titl e conpounds of the Exanples were tested in the

bi ol ogi ca

test descri bed
exhibit an 1C50 of 10 7g1 or below. for exanple,

1H), 7.32 (ddd,

1H), 7.21 (t,

I H)

above and were found to
t he

followi ng representative coApounds of the exanples

exhibited tine following | C50

values: Exanple 1: 85

nal

7: 18
Cbai m
wher e
CHF2

_does

Exanpl e

5300.18 A
Dr CF3,

not_rep
ot—Fep

5: 265

? nM  Exanpl e §

eopour

n, Rand R 2 i

provi de
esent |

g b U

NdHYS 7.40(d, n)a7.07 (s, RH)j 3.82RI82 (ht, 1H),
ndependen resent H d, F

I
dzt“rfét3P9tt1|2ie§§t3 Jone of RL and R2

10 X1 represents h

33 or

-C( O
28( R3

- O)
R31, - Cf

CoO-GHt

ZN(R4j ) |

0 OR 3

j);c(@) RA31N( R3:

R4 : r I
)?4 26>%r Ns?%lé{g)s%@t@ ﬁ"i‘ 9 11—-&5&440 (&Ns

)150@ N@ R 78)(R6 HONY I'-?Qt@d;(@)cﬁ?&S (br. s,

-N3,
, -0S

L O

IN(R')'S

())2R3 . -9(0 @26'\525( ﬁfﬁf‘ﬁﬁérﬁ CC(ON(R4 )R

bl AR /MY 2N ! - f f" \ (oLl f'\\ f'\l e \Wa P

Ry
AR g I N NI ) O \V) NI LI\ S™ 2 U YY) VINJII Ul

(O (CR:) (OR5 14mr(<bprsas1e{1); { 20(55) (brls, Bil), B.or (W, s,
1

oS ee S %7 OB, 775 @, 1H), 7.76 (dd, 1H), 7.42 (dd, 1H),

6.93 (s, 1H), 2.66 (s, 6H)

S(O)
15 -1

mre
27ID

14.56 (br. s, 1H), 10.39 (s, 1H), 7.76-7.72 (m, 2H),
7.33-7.08 (m, 3H)

28 288

289.64

14.70 (br. s, 1H), 9.80 (s, 1H), 7.86 (dd, 1H), 7.58
(dd, 1H), 7.32 (ddd, 1H), 7.21 (t, 1H)

29 322

324.09

Example 30

Title compounds of the Examples were tested in the biological test described
above and were found to exhibit an ICsy of 10 uM or below. For example, the

following representative compounds of the examples exhibited the following ICs,

values:

Example 1: 85nM
Example 5: 265 nM
Example 6: 114 nM
Example 7. 182 nM
Example 8: 78 nM
Example 19: 69 nM
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R3a represents Cl-6 al kyl optionally substituted by
one or nore substitnments selected fromF. d,

-N(Rh) Rsh, -N3, =0 and -OR 3h; 20 Rah to R', R3",
R:'", Ras, Rz to R4di R', Ri', R' and R5 to R5

i ndependently represent hy6rogen or C 1-6 al kyl
optionally substituted by one or nore substituents
(Jaimected fromF, C, -CCH3, -C) CH2CH3, - OCHF2, and
-OCF3; or any of the pairs R4" and R", 0 and R'",

R4' and R5 , R4 and R11l, Re's and R59, R " and RS5h,
l1and Rﬂc(ﬂﬂlgblﬁdo,fmeJp I|nked t oget her to form a 3-
to 6-nmenbered ring, 25 which ring optionally contains
a further heteroatorn in addition to the nitrogen atom
to which these substituents aje necessarily attached,
and which ring is 66 g I)l,y substituted by =0
andlor Q@6 6 al kyl, wh qul group is optionally
substituted by oneOor ng atom 31. R3, Rmand R3
I ndependent | y, repr ege Cl1 5 alkyl optionally
substituted orHnore substituents selected from
F, d, -0OCH3, CH3, -OCHF2, and 5 -OCF3, or a
pharmaceuti cgllly- apgeptabl e salt thereof, for use as a
phannaceut i &l . R A conmpound as clained in Caiml,
wherein X repreklents halo or -R-a. 10 3. A corrpound
as claimed in daiml or daim2. wherein R and R

i ndependently represent H F or C. 4. A conpound as
wheifred in any one of the preceding clainms, wherein it
is O or 1. 15 A conpound as claimed in Cla|m4
R\MaadeR nndepeadentr_s/ repres@nHUCI] FaSHR, airn@), provided thateatdéast
t he dglgi(%%clalns rein, when any of the pair s
Opf g saRtrepEssed Hip * and R5d, R4r and R5 ; R4g
XanehrBedis Hao, 'R3a2-Q)I@3"‘3r %(b)zl‘?(ﬁd])lk@” and RS, are

i nked togetheg they f t'o 6- menber ed ring
XmmrhsqntSrigilQ; R0 FAN] *ﬁ(@bh% ar(E(Q)@RP‘UrC(Q)I\I(Réablé?ﬁpa{(ﬁﬁ‘i)RSb

YOI B e R T IIRE o1 -k, N0,

'mcﬂéé)scbnm‘ff TS, -OW eLOCK)NESREDT EEBORRCSRS@), K.
-S(O)ZN(R‘”%RSI‘ -S(0),0H, -NR™S(0),R*™, -OC(O)R*, -OC(O)OR*’ or
-P(0)(OR*)(OR™);

nrepresents 0, 1, 2, 3 or 4;

m represents 0, 1 or 2;

R** represents Ci.g alkyl optionally substituted by one or more substituents
selected from F, Cl, -N(R4b)R5b, -N3, =0 and -OR’";

R*® to R™ R* R R3¢ R* to RY, R® R® R* and R* to R” independently
represent hydrogen or C; ¢ alkyl optionally substituted by one or more substituents
selected from F, Cl, -OCHj3;, -OCH,CHj3, -OCHF,, and -OCFs3; or

any of the pairs R* and R® R* and R®, R* and R*, R and R*, R*¢ and R’ g R
and R™ and RY and R¥, may be linked together to form a 3- to 6-membered ring,
which ring optionally contains a further heteroatom in addition to the nitrogen

atom to which these substituents are necessarily attached, and which ring is
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8. A conpound as clained in Claim7 wherein X1
represents F, Cd or CL.3 alkyl optionally substituted
by one or nore fluoro atons. 30 9. A conpound as
claimed in Claim8, wherein X represents F. O, CH3
or CF3. 67 10. A conpoundéas clained in any one of
the preceding clains, wherein X2 represents F, C
(mtionﬂgawbstim;ed- oy emaﬂd/op Ci-©atR1, whchQlkyl FQ‘al)l}REapptionally
é%w R5r> N(R. C (OR4c, -N(R31)C(ONTr)R d
SHPI tedbY oy B Mgte KAIom:, "Nno *L N R39) S(O) 2N( R4’ ) Rt
RORF, R4l R 1) ﬂfﬂ%ﬁﬂ r&preseBCO) 231 o t1c§fa 1Sﬁ@5@1|fute(5b
- S( O) 2N( R4h) R5h 1?‘: A c{(]? %,ound ag)z cilﬁgl rr% @3, Caiml Y
qmelrenwe@biitémvé% edleeed @Nm F, @(,omma@%bCHm( ARG tand
9&(13 JC(OR4c. _S(O2CH3, -S(0O2CF31 -S(0O 2N( R4h) R5h,
, , -Raor -OR'. 10 12. A conpound as clained in
axnyhareaceltidallg-aocepestdd st thb@bf for vabas eiphardi@@eutical.
represents C.1 5 al kyl optionally substituted by One
or nore substituents selected fromF and -OR3F 15 11

% cpr o enngot 4 oRietid Clab: Ehrtin X RpRsGs iR or R
or nore F atoms. 14. A conpound as cl ai ned |n'?ny one
o B Rrset) R T Ll i e Kund B

1hd’éi‘>@ﬂ@eﬁ‘1@@%ﬂr¥seﬁ?ﬁrﬁ%ﬁm 2C1 hydrogen O Cl1_4 al kyl,
or the rélevant pairs are linked together. 15. A

conmpound as clained in any one of Claims | to 10 or 12
to 14, wher ende resent..

422 b RYPR P sie i S s StARE BirpapglERE FRuin 0
oany one of Clains i to 10 or 12 to 15, mhereln R3

and R 3 independently represent Cl4 al kyl optionally
substituted by one or nore F atons. 17. A conpound as

2 T b U R RUCHRLR FL, her el
substltuted by one or nore fluoro

6. A compound as claimed in any one of the preceding claims, wherein, when
any of the pairs R* and R*, R*® and R®, R* and R*®, R*' and R*", R*¢ and R, R*™"
and R™ and RY and R are linked together, they form a 5- to 6-membered ring,
which ring optionally contains a further heteroatom and is optionally substituted

by methyl, -CHF, or CF;.

e A compound as claimed in any one of the preceding claims, wherein X'

represents -OR*% F, Cl or R*.

8. A compound as claimed in Claim 7 wherein X' represents F, Cl or C.3

alkyl optionally substituted by one or more fluoro atoms.

9. A compound as claimed in Claim 8, wherein X' represents F, Cl, CH; or

CFs.
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atons. 68 18. A compound as clainmed in any one of the
precedi ng clainms, wherein R4', 4b 4c 41, 5a sb 5h 11

, R, R" RR and R independently represent hydrogen,
i eethyl or ethyl, or the relevant pairs are |inked
together to forma pyrrolidinyl, piperidinyl,

nor phol i nyl or a 4- nethylplpera2|nyl ing. 19. A

I9har racemppenl as olpmddain oty onecoflidie rpgecadmmgmdwasrem X2

N Tl S G (0T S o el St
WRRA, NMR?’FB@ "%a' NYRM@@NWRSMJ -WRHIG(OJOREENLN;,

or carri.er use of as deflned in

-2, &KB%S(QEH(&@RF t@R18; OGGO)N( gh%rgn'&ﬁ{@zf%al FB)aR or
nsalt thereof, for the nanufacture of a

'ﬁggﬁggﬁggf'for t he treatnent of a disease in which

inhibition of the activity of a |ipoxygenase is

desired and/or required. 15 21. A use as chained in

1t ai rf 29THoRPS; 25 CFEmed pigx {iiRad 8, ivehergn X pspipgitaseN.

a (:I ’ V\Ih
éﬁﬁ’”ﬁﬁ e MR iR S it WNS(S)Lr:
-BEDLEGRBIRSE, F, ChrBShenOR*20 23. A use as clained in

Cain: 22 wherein the inflanmmtory di sease i s asthma,
chroni c obstructive pul nonary di sease, pul nonary

1hl br o8icem &desmaﬁmsedslwﬂszr&w offthé Bfécb@mg | i &P NRL YR
bowel dlsease ul cer, ., flammmatory pai h, fever,

ramlhs'ﬁntssel erlssi thlmlwmabgtltatﬁd Yyyor GemOLs suhat@nhis islected
fg at@hms arthritis, 25 osteoarthritis, rheunatoid

1R rP conjunctivitis, iritis, sclerotis, uveitis,
wound healing, dermatitis, eczemm, psoriasis, stroke,
di abet es, aut oi mune dlseases Alzhelngr s di sease,

1Ryl t idlcempernd: s ckimed i Silaims i S, WhisaigkRn: EpiseinSa-1 @ikyl
0@28£zhﬁirsubﬁﬁ'hﬂeg RGAEY or BR8P atord, A conpound of formula

14. A compound as claimed in any one of the preceding claims, wherein R*,
R¥* R™ R*to R RY R R® R* R to R*" and R independently represent
hydrogen or C,_4 alkyl, or the relevant pairs are linked together.

15. A compound as claimed in any one of Claims 1 to 10 or 12 to 14, wherein

R* to R*® independently represent C,_; alkyl or hydrogen.

16. A compound as claimed in any one of Claims 1 to 10 or 12 to 15, wherein
R* and R independently represent C;4 alkyl optionally substituted by one or

more F atoms.

17. A compound as claimed in any one of the preceding claims, wherein R*®
represents hydrogen or C,4 alkyl optionally substituted by one or more fluoro

atoms.
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4 cj{" XX,3 0O0xR la H2=NIl~p H wherein one
of X3, X4, X5, X and X7 represents X and the others
represent Hor X2, and X, X, R and R2 are as
defined in any one of Clainms | to 18, or a

pl ram acextieal | y--accept alsBe salt thereof, provided
that: (A) when R represents C, R2 represents 11,
la%nd A@omg)uﬁdsas c)(dime)i inaingl oXe odllthe prepedise olaint;, vieedin R“a

2) X3, X
PR Ry R RE et HdeppnEntiymioes! MotrosBpmelhor ety
orGhe) %ant( ﬁﬁlrsx%re ﬁnkém o geﬁler abl Pk eﬁﬁ-ﬂ}l1dg1|1yr1rf3 Pﬁ)@fla%?ll

does not represent when 15 represent
m@r@hﬂuﬂpréﬁmf)@ylpmeraamlﬁhgall represent H, then X4
and X6 do not both represent -C(O OCH3 or

-C(O Oisopropyl; (5) X4, Xfi and X7 all represent 11,
1vhen M@hﬂﬁﬁﬁeﬂlﬁﬁl foeRliRESH includien cofdpoundRis @AM Bin any one
met hyl; 20 (6) X3, X6 and X7 all represent 1-1, the
K& leiBBs 1908, pe@pb@en@elmcalﬂﬁeﬁccmiableep}t élseemfsm-ad@nxtu(e?\)nth

n X7. does not

et eui O o R b A B Tt byt (8

X3, X5 and . X represents H then X4 and X do not
2%oth represent 25 net hox 70

A use of a compound as de ned in any one of Claims 1 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.

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.

23. A use as claimed in Claim 22 wherein the inflammatory disease is asthma,
chronic obstructive pulmonary disease, pulmonary fibrosis, allergic disorders,
thinitis, inflammatory bowel disease, ulcers, inflammatory pain, fever,
atherosclerosis, coronary artery disease, vasculitis, pancreatitis, arthritis,
osteoarthritis, rheumatoid arthritis, conjunctivitis, iritis, scleritis, uveitis, wound
healing, dermatitis, eczema, psoriasis, stroke, diabetes, autoimmune diseases,
Alzheimer’s disease, multiple sclerosis, sarcoidosis, Hodgkin’s disease or another

malignancy.
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(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
NC3. 5 2.5. A conpound or salt as clainmed in daim 24,
vvith the additional proviso that, when R2 represents
a (e ents Hor O, X7 represents H
and ‘%g?m&éand%frﬂ@ *al | 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 bGth represent H, then X3 does not
represent chloro when X péepresents CF3; (d) X4
represents H, the9(3 3,do not represent chloro when
X5 represents B ang—X&®° represents chloro; (11)

R repr esent1s H

not all represent =N(II11}7R represents C 1 land X4,
X6 and X7 all r esidnt then X3 does not represent
chloro or CF/ n X5 represents-NOZ; (IR

r epr esentgg

X6 and X do n all represent fl; (ii) X4 does not
represent C en X5 and X6 represent Hor O and X
represents H, (iii) X3 does not represent C or Br
when X4, X6 and X7 all represent 11 (iv) X7 does not
represent C when X5 represents H, or -NO2 and X4

nd.x6 2 h J€epkes b represent

Ko ene X ok e 2{6§n%357gﬁare§er’tsa§da 56 T sthers Feaproesnor
X, ab))X'RXT @pregert sreth@Behingd hepfeseNbe Cﬁ%ﬁmstlh%‘l%Gor a
does not represent -OCF3 when X4, X6 and X7 al

phamassetifallpracaptablg Jaltthereeh r)esedﬁtdshat and X3 r epr esents
(E) Yhed R tréb?&e?ﬁ% (ﬂ?ﬁsrerppetser{tseﬁ;est?.nt -NG -

(1) X3, X* X% and X7 all represent H, then X° does not represent Br, I or

-C(O)CHs;

(2) X3, X°, X® and X’ all represent H, then X* does not represent

-C(O)CHs;

(3) X2, X® and X all represent H, then X* does not represent Cl when X°

,W%&Nfepresents a, then: 20 (i) X4, X5,

represents methyl or methoxy;
4) X?, X’ and X" all represent H, then X* and X® do not both represent
-C(O)OCHj3; or -C(O)O-isopropyl;
(5) X*, X® and X’ all represent H, then X’ does not represent F when X°
represents methyl;
(6) X°, X% and X’ all represent H, then X° does not represent F when X*
represents -NO»;
(7) X*, X° and X° represents H, then X’ does not represent isopropyl when
X3 represents methyl;
(8) X3, X° and X’ represents H, then X* and X® do not both represent

methoxy;
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when X4, X6 and X all represent H (V1) R
represents H and X3 represents -N02, then X does not
represent C or CF 1 when X4, X and X all represent
11; (MI1) R represents H X3 represents CF , then X5
does not represent -NO2 when X4 and X6 both represent
Il and X represents C: or’95 (I1X) Rl represents H, X

represenis £k then X5 does not represent G, when

X4, Y XKl 2l r%ﬁﬂg@éﬂ? H, theygX™ does giop repagse@rmethoxy;

product sgonprising: (A) a conpound of formula 1, as

def i ned 1in any one gf Clains 1 tg 153, or a 10

(Bhavhende uepresdnts HaBC eqpresohis Gl K t ¥eawbX’ almeprésht H, then
ther, therapeutic agent. that i s uset in the

)??‘gofts Hﬁ%rtepliﬁserﬁ r‘fﬁoé%%efﬂ@enh%h BPETSHtS é@hz of component s

(A) and (B) is fornmulated in adm xture with a

2(p:)har maceuti cal | y-accept abl e adlj uvant, diluent or _

Sar r i compgumpd7or wltcamnédpimed inrClpino ddcwith she pddiviend! iprovisos
' 2whi ch rises a pharmaceutical fbnnulation

t%@#ﬁ%ﬁgg%reggrﬁ%ouﬁan%f formula | as defined in any

(O reprefimi HeorlC1i X7 ABreséits &l and:
phar maceyti cal | y- accept abl e salt,thereof, another

t her dpkdfti t alf eareserd Hidhen X dopsmebrapresanttding  of
Nl on ) '

i ugant G SR BorcAFHTBRELL 55 bt AGRERI AR yhen X
product repsesehtatN®¢t i n Cl ai m 26 whi ch conprises a kit

For PRt G FnEp BFRG" CoROURCSh PPDRRIREER o when X'

defi ned dypesaity cge of Claims | to 18, or a pharmaceu
ticall y- accept able salt_ 25 thereof in admixture with
it pHd) Macenreseoam|H ythere ¥e doehe remtpsentohlpradivhere Kt repogsents

carrier;..and ( a pharnmaceutical formul ation

i ncl udi %Sﬁm)gée’ie_f’f%@%%g@fiﬂc agent that is useful in

(IIERI tapR@deiBH oOF], kil 2TXEL KOXY MdITHOAH AR r¥réReneF;
armaceutical | y- accept abl e adj uvant, diluent or

(HEYR'| iepresgs GhinshX G ofpod ftall repesem &1, (hen & des actrepresent

e L RN C
(IV) R represents H, X> represents Cl, then:
(i) X4, X3, X% and X7 do not all represent H;
(i) X* does not represent Cl when X° and X°® represent H or Cl and X’
represents H;
(iii) X° does not represent Cl or Br when X*, X® and X’ all represent H;
(iv) X’ does not represent Cl when X° represents H, Cl or -NO, and X* and X°
both represent H;
(v) X° does not represent Cl when X° represents Cl and X* and X’ both
represent H;
(V)R represents H and X° represents Br, then X’ does not represent -OCF3; when
X* X8 and X7 all represent H;
(VD) R' represents H and X° represents F or I, then X° does not represent -NO,

when X*, X® and X all represent H;
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72 29, A process for the preparation of a conmpound of
formula la as defined in Caim24 or daim?25, which
conprises: (i) for conpounds of formula | in which It2
represents CHF2, G, F or CF3, reaction of a
correspondi ng conpound of frormula 1 in which |24
represents 5 hydrogen, with an appr $r|ate base

(Vb IKiwepkehaaneath pN:stahts aNGpeaEx ddes not represent Cl or

eIe hil e, for conpounds of forrmula I in which
&‘é n?‘&d%F%l repEeseRtidn of a conpound

(?Hi)rﬁs R%bﬁ‘cg }{)9{3%&%5%?&1 f, Qﬁer{]ﬁ Hycéf%d{ %}H&seh{‘ N ‘v?/

Wr'epr e ents fono or OVVIt a source of
Xua6E 3’ bo]I}Ore()reseI)tHambK? mprcséntaC(t,mrpound of formul a

(‘éff}% PG renrs%eeafseéf% e Oingh r%@ﬁ@fo‘?l When X',

Xﬁlréﬁagfrglufrg reddddglt” are as defined in daimil1, with a
compound of formula IV, H2N ------ IV _ 2 15 wherein

X, X2 and n are as defined in Caim1l; (iv) reaction
0 u of la V., 1 ......... \' ' V R NH
&here n%% %aglanlpg’d%ﬁﬂgn&@m&gfl ned in daiml, with a
f)azb témpass dfobhaurd, BY defifddaigt an§ronél SfiCIAingP MO UBor a
ormula VI, XZ 20 X wherein X . X9 and n are as

defl reharmacegtigglhraccentable sole therspfopmdnching with a

(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

pharmaceutically-acceptable adjuvant, diluent or carrier.

27. A combination product as claimed in Claim 26 which comprises a
pharmaceutical formulation including a compound of formula I as defined in any
one of Claims 1 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.

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 1 to 18, or a pharmaceutically-acceptable salt
thereof in 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
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.
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suitabl e proton source; 73 (v) for conpounds of
formula | in which R2 represents hydrogen and R is as
defined in Aaim1, renoval of the group J froma
conmpound of formula VII, R vu 1 ,NH wherein J
represents -Si(R)3 or -Sn(RZ)3 (in which each

i ndependently 5 represents a C,_6 al kyl group or an
2yl Apesdesafed thaprephatibn d€ pesdagpuhy of épfesent s difined in
ail_kyl%, and RL, X, X2 and a are as defined in Caim
Glaing 24 gr GRImMZSppBishicameriF@agent for the renoval of the

(A &Brmiulh GPiE Sp2 S
(ﬁygirfoﬁog{sé& gﬁ(z%\hwgn J rlgegr %lsg'ﬁg% Rsﬁ%érg%b)g%) Cl{\?i;’) é%/’egcotri %1?13’
refctian cofivp oconcbspdndingd campband lof , fornhala Dim wliich \R? Rresents
Vill R 2 1 10 whereipn R _and are as defined in .
Kol Wil AT il Bse IO G | GpepFiing vitygh apeigpriate
e@&g}gﬁhﬂ&vii) for conpounds of fornula | in which one

of

0 or R2 represents CIIF CF3, O or F and the
(6) Her compprewisnes femuledcin ovhidf R woreenindCls, reaction of a

SHETEREPI P p SmFBRELR Sl CH M sins

Brégo of hRlo wiePCESEIof a kdurcasf eppFgpriate) with a
sui tabl e organolithium base optionally in the

(Bpaeastien obp campeund afifomnula 8ily owed by quenching with an
appropriate el ectrophile; 09 (viii) reaction of a

conpound of formula VILIA 7 O 111 M | &A 2
R OH

]\ T

or a N-protected and/or O-protected derivative thereof, wherein R' and R? are as

defined in Claim 1, with a compound of formula [V,

(X4,
H2N® 1 IV
X

wherein X', X? and n are as defined in Claim 1;

(iv) reaction of a compound of formula V,
1

R
l:\ Vv
R2 \\N/NH

wherein R' and R? are as defined in Claim 1, with a suitable base followed by

reaction with a compound of formula VI,

X2
ozczN%E}(1 h VI
X

wherein X', X* and n are as defined in Claim 1, followed by quenching with a

suitable proton source;
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RH or a JV-protected derivative thereof, wherein R
and R2 are as defined in Claiml, wth a conpound of
forinula VI1IB, /' """/ X)r VIIIB 5 wherein Z.'
represents a suitable |leaving group and X, X2 and n
are as defined in Caim1.7330. A process for the
preparation of a pharnmaceutical fornulation as defined
(W) forGlomipouh8s ofiibedulP 1 ds eslsicle ®ipleheesntd hyogad ahd RO is as
assocj ation a conpound of 11 formula | as defined in
defipedbineClam & wmpyahofithe gryup d drom pramaewnd afifempyly VII,
acceptable salt thereof with a 2

phi arr 7aceutical |l y-accept ab 3 'va)ant, di | uent or
carrier. 31. A process for @ eparation of a

conbi nati on product aspdefined-4inXany 15 one of
Cains 26 to 28, which Wrocéss conprises bringing into
association a c ound/of Normula | as defined in any
one of Clains | to ~tor le-ll phar maceyyi cal 'y
acceptable salt th eo\f with the other 'therapeutic
agent that is ugefuolin the treatnent of

i nflammati on, and at H east one pharnaceuti cally-

accept abl e adj uvant, diluent or carder. 20

wherein J represents -Si(R"); or -Sn(R®); (in which each R' independently

represents a Ci¢ alkyl group or an aryl group and each R* independently
represents Cp alkyl), and R', X', X* and n 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(R%)s);

(vi) reaction of a compound of formula VIII,

R] O

VI

wherein R' and R? are as defined in Claim 1, with a compound of formula IV as
defined above;

(vii) for compounds of formula I in which one of R' or R? represents CHF,, CFs,
Cl or F and the other represents H, reaction of a compound corresponding to a
compound of formula I but in which one of R! or R? represents bromo or iodo and
the other represents H (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
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/N VIIA

or a N-protected derivative thereof, wherein R' and R? are as defined in Claim 1,

with a compound of formula VIIIB,

1 X,
L@x1 VIIIB

wherein L' represents a suitable leaving group and X', X* 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
formula I as defined in any one of Claims 1 to 18, or a pharmaceutically
acceptable salt thereof with a pharmaceutically-acceptable adjuvant, diluent or

carrier.

31. A process for the preparation of a combination product as defined in any
one of Claims 26 to 28, which process comprises bringing into association a
compound of formula I as defined in any one of Claims 1 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 carrier.



