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WD 2007/ 045868 PCT/ GB2006/ 003876 1 PYRAZCOLES USEFUL
IN THE TREATMENT OF | NFLAMVATION Field of the

woOnvevusss® 5 This invention relates to conpoun@eTiaB2006/003876

use as pharmaceuticals, sonme of which conpounds are
novel and sonme of which arz known. The invention
further relates to the use of such conpounds in the

PYRAALES G IR R AT RO SRR g HHON

i nflammatory di seases and of inflammation generally.

The invention also relates to new conpounds that are
FieBl efstee dnveniiophat i nhi bition, to pharmaceuti cal

conposi tions containing such conpounds, and to

synthetic routes for their production. Background of
Thibéntenvientrelates 1o caﬂnpmmdarfer tmnge phissmasestads, sontesSwhich

that are infla toryln nat u One, of he
cw%mgﬁﬂrs P aSBE ARG F O sfh%@vm‘c@gtfﬁ%ﬁ?rsrela?es
to' £ LA PR corREES kPR 1h§1bﬁ1olna&fkth9fac§$1%' sﬁﬁyoﬁ%éﬁ;ges
e preval ence of side effects (real or “percei Vel
suzb) aAd tHimexj genase; And thiws intlid tieateent gyf mﬂwmamrafdﬁEMQS razgd

%.to 8% of the adylt t|o
o RHSEEGR oo | i oy B BRiaTa BRI oo fomsheds that ae
uBHEN i ghe ﬁnhlbﬂ%hnqocbma&éaué&l"/%bﬂlpaﬁﬁbnsc QdHafri€S - such
Asthma is the nost common cause of " hospitalization
cofneproundl, laud tnsynthgtie revies fagdeoréductiemn. 25 Treat nent
regi nens for asthma are based on the severity of the
condition. MId cases are either untreated or are
BaddoYoin®at dd Db drdtionnhal ed [ 3-agoni sts. Patients with
nore severe asthma are typically treated with
anti-inflammatory conpounds on a regular basis. 30

Tk\llégggﬁ &%ﬁdﬁ&@?i@%ﬁ?ﬂs%&%@@ﬁ a(rr)rﬁﬁétm 4ls d%ﬁ{u? One of

thed tiajoreyretiémy asgooiited awctb ehemagaytre(amfaemtlsyof ruhﬂhmthatory
cortlcoster0|ds These |nclude risks of

copditignidt forack © aﬁﬁ?a&we«'ﬁd&ﬁ& f JEEVAFICHOT, z%%@ﬁgta@@éseal or
é%§¥ 32006/ 003876 2 bone mineral density, resulting
In unnhecessary norbidity and nortality. As an
alternative to steroids, Ieukotrlene recept or

As%]mag(smell Sciars ng L-Ilﬁ?algmegg%/ye diRSsse affecting 6% to 8% of the adult

population of the industrialized world. In children, the incidence is even higher,

being close to 10% in most countries. Asthma is the most common cause of

hospitalization for children under the age of fifteen.

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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devel oped. These drugs may be given orally, but are

considerably | ess efficacious than inhaled steroids
weand7nasssBl y do not control airway inflamrati oRCT&B2006/003876

satisfactorily. This conbination of factors has led to

at least 50% of all asthma patients being

i nadequately treated. 10 2A sinmilar pattern of

under-treatment exists in relation to allergic
bong; e (ensityngssalting g Jemegessagy, sraraidite ang fﬂ?‘%%lttYa As an

r,O [ | : dq.i Vi ew

o Y SRl sRB it TRAS phle D)
devdiepedat Theiss dvgy nfax\be given ahlle bgt are congideretiy leds efficamious

al s rise i.n the absence, of under]ying allergy. .
tha R R |aé1ﬁgi‘@U§Bfn Qi Wi GRS Arviayasatgmeation
satifB&Yyrigases nore difficult to 15 treat. Chronic

obstructive pul nonary di sease (COPD) is a comon

di sease affecting 6% to 8%of the world popul ation.

.The di sg i Lal ly,l , d t.h - bi dj t.
g SRR 1 oPORE b T ol Ot kel Pares bidhe
inadegegeRtzeatebere is no known 20 phar macol ogi cal

treat ment capabl e of changi ng the course of COPD.
O her inflanmmatory di sorders which may be nentioned

A s Vi P BGRB9S0 R
drugy avgRosilable thlareatis atinber &ff @@in®N toreditiGisHut aRbudddlused in
i nfl ammat ory howel _dj sease (a group of disorders with

Vievg of JRT GRS S iegts- Raipdis, qdenetigHisyand fiepaiia mey have an

, alle%%cgg&ng?%ﬁegefblﬁ%gb .%S%O%t%%rﬁi s st%f.xéeaplg %%g%rrlﬁgg eﬁfe}gy

arthritis a osteoarthrit
Indegtd smdpl-elieggic rbhditinmd of this diassoarden snafy tdses mraidsfficihese
are currently no curative, and only 30 noderately
reaht fecti ve synptomatic, treatnents available for the
managenent of such conditions). W 2007/ 045868
PCT/ GB2006/ 003876 3 Inflammtion is also a common
Chrerde sbsturttiyraubmonary Idiseawt(©OPID4s a comynoardisesd afifecting 6%

to P RN aR RN, Sbdidhe Rartptidhvebel SR e bnbidey
and havrRlityfrbia ARt 6P PRSI SbRAANBrek &t f8re is no known

synpt omat ol ogy of the patients.
pharmacological treatment capable of changing the course of COPD.

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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5 Thus, a new and/or alternative anti-inflamuatory
treatnent woul d be of benefit to all of the

weaehov@4smsat i oned patient groups. In particul ar pCTioB2e06/003876

is areal and substantial unnmet clinical need for an
effective anti-inflannato&y drug capable of treating
i nfl ammatory di sorders ch as asthma, with no real
Inﬁgm&%{lgr? Hsvﬁgo glcgr%mo;l aﬁg f&c}%a?n ;Ir m Ina arése for
poxygenases are a fAm 1 r &t &
nugiezyrasasondisath acmlfekiya, esutgeey @XXbﬂﬁfl &tmmn Morem'zeer severah
rachi.doni c .acid. Three types of human i poxygenas
B ARATIMT WROER éoaﬂw %t% e P?fPB?PeE%S ﬁéa ultodrtfle
Mgﬁg gr e gﬁéﬁhldonlc acid at carbon positions 5,
Sy%% an Q§ The enzynes are thus nanmed 5-, 12- and
15-11i poxygenase respectively. Arachi don| c aC| d
at are fornmed follow n the g%
€0 eneﬁtto

t b it
T AN R LR R b T R
allPgf H%pﬁ%iie%@ﬁﬂoﬁ@d aGdnk \Br bl)lép 26n igaglcuthr Nehere is a real and
or

ro-inflamatory effects. exanp Ie t he pri mary
@m@b tmmf:t Cthms pedddar ot e@eqtli\fp @nygeﬂmeaf@rw élﬁ)@cqamﬂdﬁ iof
nver t
trea@?% BT G GRS R et SRR Bp A S R e
eﬂhmgortant nmet abol i tes. The nost i nportant of these,
the 25 | eukotrienes, are strong bronchoconstrictors.
Huge efforts have been devoted towards the

T R PR oo et ind Ry OF bk RER B k)
cafabizenthé @ﬁyge@ﬁ@@ﬁ of vatr by erdehelonitexdt oPede typest bf humad

,|nclude - poxygen se |nh| itors, inhibitors of FLAP
1P€W&P8aseﬁl é’ﬁéc E%t? V| gmw’é@rép jnoéﬁ%‘{ar &£Xygen into

R L C b RN Honi 1500 o B R e 0Bt sty
124antht-hpoxygbass, redpegnzlyres t hat netabollze arachldonlc

acid are the cyclooxygenases. Arachidonic acid
nmetabolites that are produced by this process include

AridA&AC! 8 RRtabblfeoMaRXaRRS BAHedT RHOAGHE! 1B Rkibn Ot
whi ch possess physi ol ogi cal or pathoppéylologlca

lipaxygepasey . aten kpewni tullave premoprasdt pgtbapliysivlpgieal Sctivity
i PR el B huent 1y, nunber of drugs have
been developed to inhibit the formati on of

For example, the primary product of the action of 5-lipoxygenase on arachidonic
acid is further converted by a number of enzymes to a variety of physiologically
and pathophysiologically important metabolites. The most important of these, the
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 S5-lipoxygenase inhibitors, inhibitors of FLAP (Five
Lipoxygenase Activating Protein) and, as mentioned previously, leukotriene

receptor antagonists (LTRas).
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PGE2, including "NSAI Ds" (non-steroidal
antiinflamuatory drugs) and "coxi bs" (selective

woyelimazssgenase- 2 i nhibitors). These cl asses oPCT/GB2006/003876

conmpounds act predom nantly by way of inhibition of
one or several cyclooxygenases. 10 Thus, in general,
agents that are capable of* bl ocki ng the formation of
rachi [ ' tabol jt re lj .f o _be, of
ARRE 8P 5 Bt R o EBoiPleS e il PR ey e

cyllhoGeehaes) Aydchiding: fidmetabelsies that arrgodided Gylthd I{JMCess
related to those described herein are comercially

inglydg prasteglantigse fgpmbpxanes and neraptaeseinorally gk wipigh i Rdssess
. __canpeunds.: A j I [

o 8 TR AR RAE R 06! BES A

is Wt istrofgy pasorfiabedatbry tivdimor2Gvhidh 21sb?2 @iditedifswdrosed pain.

vari ous N-unsubst.i.tuted e .
Cq P 3 AR OF BUAES D61 c9sa detelonggh it dap formpfign of
e; 3 i i i & s
R B T e B R L
(sdlentize beystpodyygeass-ddinhibitey)er alhgsabtliaswgs i ohsonfmunds act

exanpl i nt ernati.onal patent a ication WO 01/57024
e SR b s B e SDR S BhEl e RER! S BhSmires n

bl ockadi ng vol t age- dependent sodi um channel s;

i nternational applications WO 03/020217 and WD S
Thyy./iB geB9al, agratUbatare sapabiool bloging thedPesatia elcireglidonic

var i . N - C I i et I i.ncl udi ng 30
=Tl o P Bty B R R O

cannabi noi d receptors; international patent .

application WO 99/ 20294 di scl oses pyrazoles that are
Priggderil in the treatment of cystic fibrosis;

i nternational application WO 2005/007625 di scl oses WO

2007/ 045868 PCT/ GB2006/ 003876 5 anti-tubercul osis
Ceetoimpyurdi dopgioundcthatere pruamalip selatds tp aicatdesaibed herein

2003/ 0091116 . and ipternati gnal] patent plications WO
ﬂ@&%@f@l@ﬁyv@@m%ﬂegﬁ@ o lesbir ol BR prdiege these
comPbiflds BhvePn¥f B Bs1dsRatn JRY _rﬁﬁedlﬁﬁfliébﬁ&? arfc?&it QchtBve

Inhibrtors; and WO 01/21160 "di scl oses antivira

no percpivedhuislity astriied¢d theen. 5 pyrazol es. There is no
di scl osure in any of these docunents of 1(N)-

Oog

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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unsubsti t ut ed- 3- am dopyrazol es for use in treating
inflammation and/or as inhibitors of |ipoxygenases.
woOnvevaasdsg onal patent application WO 97/ 19062 @CTEIB28@303876

vari ous pyrazoles for the 10 treatnent of skin
rel ated di seases and furtyer mentions the use of such
conpounds in the treatnent of various inflammtory

of i | 0 . i r
S S sy A TR, SRSt PR AP
and4intemeticmel Hatepospplicationd WOe0 Y9 EBoI WO i99B2464 hard IvaDO

r | £l .uoronmet hyl group. 15 ]I nternational. patent
2003@&55@@% Swtzécﬁ{ 08Byt a&|@§1ésbw§f?fah§_s Factor Xa
inhfD@6AL OENCIWPO, 01/NE601IHYoRUS BEAIET . o@Rp oS PiHeP! Sroflae

protein tyrosine kinases and I'Nt er nat1ona pat en
pyragopgsi calhesn @ 14i58as8e dins ehpses theae i dorsmeantaratfi ¢ (N)-

S O e e

inhiBit6&| B Ep6kyigBndsBese docunents may be useful in the
treatnent of inter 20 alia cancer. There is no

di scl osure or suggestion in either of these docunents

. f. such i nhi bi f
oncPlaiob i3l RGPS (3P Pl s e
treaBf}i5 /003168 Felateld 8i3ER8E s PHFBEOMSHIdR e BRYoRACh B&EHstndsN

. the inhibition of 11f3-hydroxysteroid dehydrogenase-1
in the;weptmpatrdvarieus Elampasatery dissatese Hovesxendhis dopuinantedoes

mot B o e o7 oy s YRR LR BhER BTt e
posiBiepoSiteipgrazuletringavittos hatator eiflvwpdrtethgl @upp. Certai n

pyrazol ecarboxylic acid hydrazi des, structurally
unrelated to the 30 conpounds described herein, have

: . h h e . i
Lote ROy AR TN, SO ORI (B0 St fperby gAY
inchudiBg pychz@es| asetnhiliitors) of Enatain fynfsineChimagest andSoriterndOSm]
3 10. 45868 PCT/ GB2006/ 003876, , 6 Vert uani
peteg; apﬁl.@?’ﬂ%“@#ﬁﬁ%? P AR s prosaticreraides Yt masy be
usefiNO as AchivkBB)of HhSBEEORRS MAIRUST Eﬁ!&ﬁéﬁ&.e_sAEaﬁH'ng >SheS
anti-inflammatory and anal gesic activities. There 1s
compeungs wisclnsedin hasgyesuimsntsahayphe agafileln thhdteatment of inter
. ituted on .5 the pyrazol.e ring itself wth a
atia 3 o TR e B0 isplob P P SBRERATH S b Bsndbriiaciio Ak
the usabeRichapRbb@ilsia® M R36PBA dedis&C| 0ses vari ous
pyrazoles that may be useful I'n treating inflammtory

pai n, whi ch nechani sm wor ks by bl ocki ng
International patent application WO 2005/016877 discloses pyrazoles that may be

useful in the inhibition of 11P-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 ef 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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sodi um channel s. This docunent relates primarily to
pyrazoles that are 1(N) 10 substituted and also to

woyeo@aassss t hat are substituted by an am do gr 8ap/GB2006/003876

the 4- position. International patent application WO
03/068767 also relates toznter alia pyrazol e-
cont ai ni ng conpounds that may be useful in treating
i nflammatory pain by 15 opening potassiumion
channel s. However, this docunment relates specifically
memm@wmwwm MMMMWMWMWMW)
Ilcatlons MD 80999 and WD.2006/ 03285
R Bolh Rt ShitadBy RS GrUSTTBRIREEY | Ad paTalgesic

activigéd MEtre @fnd MEPIANGL du@Bestior @f WM\QM% that BRY ibsBtuRQ on
di scl osure or suggestion in any of these docunents of

thenpyrageda mrg itselftveith 8 chiptod Spgroz @1ﬂ1sorompthmlsgroup such
treatnment. International patent application WO
2006/ 032851 di scl oses various 3- am dopyrazol es for
Intersietional tphaent agdicatat Wb 03r0Banhdiscobes Varidtis Giyréties that

oup .25.is substituted with_a bicyclic
maﬁgﬁ %%LH fegtigg Qi Whicdyraeqhanige Wprke by hlpeking
SO0 S RRARENNLA0 RoAP 0P AALE S uI).

sutstitmet axl gsootoppyrilobas| tha re suifstitulee] bynme amdMWgroaﬁ in the 4-
ccordlng to the invention there is provided a
LMpound of fornmula I, WD 2007/ 045868

PCT/ GB2006/ 003876 7 Ox RNH R2 N\N H wherein,
5 Rl and R2 |ndependently represent H d, F, CHF2 or

Intggrgiongt paterd @Qphwénon VO 8406676 D Also oflated taimderRiliacipeszalet

conrte {5 ent jiX]thr et%reu? Sbenageﬁrﬁa treatllQnt 1nﬂamm%tory pain by

opening potass1um ion channels. However, this document relates specifically to

pyrimidiny! 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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10 X2 represents halo, -R3a, -CN, -C(OW, -C(O OR3a,
-C(O) N(R4a) R5a, -N(R4b) R5b, -N(R3d)C(O R4o,

wo(RAe3g6eE O) N( R4d) R5d, - N(R3) C(O) OR4e, - N3, - NERT/GB2006/003876

N( R3g) S(O) 2N( R4f ) Rsf, -OW, -OC(O) N(04)R5, -0OS(O) 2R3,
-S(O nMR33, -S(0O 2N(R4h) F;Sh - S( O 20H,
-N(R3k) S(O) 2R3m -OC(O R3, -0OC(O OR3 D or
-P(O(CR4i)(OR); 15 n repregsents 0, 1, 2, 3 or 4, m
represents 0, 1 or 2 A nrepresents, on each
occasi on when used hé 1C1_6 al kyl optionally
substituted by o i Jsubstituents sel ected from
F, d, -N(R4b)Rsbl)» -N30 =0 and -OR?'; R b to Rah (in
the case o h eldch occasi on when used her ei n),
Ri k, Ran, RSq/ 5 R4a to R44 (in the cade of R4b on
each occasinoA wheNe used herein), Rsa, RSb (on each
occasi on en Bbed herein), R5d and Rf to Rb5
i ndependent |y fepresent WD 2007/ 045868
PCT/ GB2006/ 003876 8 hydrogen or Cl.6 al kyl optionally
substituted by one or nore substituents selected from
whéfeind , - OCH3, -OCH2CH3, -OCHF2, and -OCF3; or any of
the’ pairs R4a and R3a, R4b and Rsb, R4a and Rya, R4f
and RS Rog and R g, RAh and R5h, and O and Rye, may

R B b DB OO8 Rk et B TSR TAR L B

. one(o?@@@n@&" Bbdsdg edpréeni®tygen) in addition to the

nitrogen atomto which these substituents are
necessarily attached and which ring is optionally

%1 fégg?éﬂt%ﬁhlgdg .G 3qaor11dé(<gjg%1\ﬁ# al kyl, which al kyl
R3

|y su uted by one or nore F atom
', 0, R3"" and Rap independently represent Cl_6

X A B s et et QDR b 0)CR ™, ORI R R ™,
N(R cand fN(Rfcﬁgg@I@(w pihar 12@(@@;{4';/ ac_ggpt al}h@2

sal t efeo use a a’ phar eut’ cal

NEREROWMNE RS orerl™ |- ow)mﬁéﬂﬁéreumé@bzm ao@é@brdbﬁ’ e
SEENETRE" oS NRMs " Seldyl:, BAOIG or
-P(O)(OR*)(OR™;

nrepresents 0, 1,2, 3 or 4;

m represents 0, 1 or 2;

R* represents, on each occasion when used herein, Ci¢ alkyl optionally

substituted by one or more substituents selected from F, Cl, —N(R‘“’)R5 b N, =0

- and -OR?,

. . . c 3
R® o R (in the case of R3® on each occasion when used herein), R R R3Y
. ) . 5a 155b
R* to R¥ (in the case of R* on each occasion where used herein), R*%, R*® (on

each occasion when used herein), R* and R* to RY independently represent
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Phar maceuti cal | y-acceptabl e salts include acid
addition salts and base addition salts. Such salts

woryoTmasdeer ned by conventional neans, for exanpC®/dBroo6/003876

reaction 20 of a free acid or a free base formof a
conpound of fornmula | with one or nore equival ents of
an appropriate acid or base, optionally in a solvent,

AR S ol e
frams iIFNGl, s@é?ﬁij,aOtﬂleél‘éh MHQ(LEE,, ad @CFpovacuo,

TR 0 Rkl B PR
an@RF Qhaw 4Bl R rﬂa@’%eflﬁik@@l %%ﬁ‘ﬁ?’ﬁ)’ fortia 1 18 'E%Qﬁbered ring,

counter-ion, for exa using a suitable ion
whigle g ggtlcvr@liy 1G0T ntl:lgr legferbapmm(sach amyrog@noapmygen)

ds_and may thus ge and., Z
in(GHICR RO pRel At MowEh s s i RBlsP Ry Mrsiu
attel€hed)] ghd WRicheing.is Abfiorkl¢ RubssiQred by adamt/xt Of £8lidherigeh

are included wthin the scope of the invention. WO

119@@@945%@n¢b’ﬂ1@2@t¢@/k0’0®8%m09€ Espsunds of fornul a
3 sal ex t
R, PRS0 R B L BRLLET b B AR 10y
ont hog nhcmd embs*uomnts@ela@tbdrﬁi@ncﬁ, dlotd0Hg JOCMCHY, SOCHM| ahd
ne or nore asymretric carbon atonms 5 and nay
érefore exhibit optical and/or diastereoisonerism
D astereoi sonmers may be separated using conventiona
techni ques, e.g. chromatography or fractional
or e phatmbtiticaly-acceptible selatliopd, fot escasiagiaemscertyalbe
i sol ated by separation of a racem c or other m xture
of the conpounds using conventional, e.g. fractiona

Co‘ﬁfp\bﬁﬁ&l df f%ﬁﬁdlé?']? &rpﬁéﬁh&euﬁms}mceaﬁ@ole AhtEhBAbE MRy be 'ﬂ’?

désired optical isoners 10 made by reaction of
isoldtesl dpprrofivo) &aren.opt i cal |y act | ve st arting materials
under conditions which will not cause raceni sation or

hira

PO A P HE Ao R b s BRI P oRLpayh adion

. saltsC tEu"cﬁ|sa1ts,<'7‘h’lé(}’ bé ?Jﬂrhed%' SRv&ARB3nSURSEYURR tk¥m] 91% Hﬁf@ﬁ?‘!@(ﬂl

at a suitabl’e stage, by derivatisation (I.e
of pdesolagid @y frcmbaaqcfpng od ad;enmmund o foinydd bmalth cﬁrmr or more

cof TR Bt B imbr R R0 of Brser SRyt oY S0 e@ip,p medium

in @Kt lels in¥BlRABR, SYERVAS b§ NeRIFRAIOBT 3RIAY s0106ntbY¥r said
reaction with an aﬁ@lroprl ate chiral reagent or chiral
mediy| Ysing Standyddiachreignesi (6-8né kigewn by Freazesiyingedr by

ﬁltl%ﬁ()ﬁ)qn' Sdﬂsl 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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stereoi soners and ni xtures thereof are included within
the scope of the invention. 20 Unl ess ot herw se

wepewikssss, ClL_gq al kyl (where q is the upper | PaTiGB2006/003876

the range), defined herein may be straight-chain or,
when there is a sufficient,nunber (i.e. a mninmm of
three) of carbon atoms, be branched-chain, and/or

C&M}%dnﬁs 6§R>nfnﬁfari‘ 1?% E'l__l ﬁ? Ld\%omcr aAfT ¥Autorger?3foq%ns aﬁg

cycl oal kyl group hére i's a su
mixtireethelenf @e na:ludedrwrﬂm ﬂfe sbﬁperof thé incathoan at oms, such

groups may al so be part 25 cyclic/acyclic. Further,

unl ess ot herw se specified, such al kyl groups may al so

Cdigpords bf ﬁﬁﬁdlaqrma}y\’ﬁ'l‘é‘@ c&ﬁ’r@iheonesor "i‘nocrl‘:'fa

H#Ee
é . €. a mnimm of” two) car bon ns an doms
angtipey Wheselorpexhibit epticdd eanqlrmadxastaweomemm Dgasterrmsomers

D G e LA 58 LT ey

fractibred orystallaasora Mhhd Reious Wee3A8heA4BA68 isolated by separation
PCT/ G32006/ 003876 10 In conpounds of fornula’l, "the
of g kaqemegy ORRPIRINIE of BissoBpioHREs skt con(v@«:zydnal ) rﬁ@s’rewnai
r iv rese
crERPioh S IRy R BRelphol? T TR sy

may, bé meade \ityereattiver ef dfeeappropdiald oftiGlipadctive sedting materials
ent, these substituents are in no wa

ubst i, t.uent re
ungercopdiipeny é‘ﬁg will nat cause rapgmesagiqn er epiBeTIAAIG és@ pebgr
& S e
pod| I%%?%?%g?%ﬁ%fs& Eléf()EHét ﬁﬁer’?aé%%asnc fgg?{%eghagem V\,hen jral
awgharys whishehn a@sg:@&:hﬂy be Rahdveldsit e sutabjeedagehdy defivatishiion
(lw@raﬁgﬁmﬂﬁﬁs ood! é tggﬁg |IIe W@frson to nmean %ﬂ;&
aciaVIBI16REE By OepAQAHEE of ithe ‘H?a%?e?edn%ri@qﬂé\rﬁ/a t;gs b? %Fnlv%ﬁ‘uq%

two or nore " substituents in a conpoun
meﬁ@yﬂ@b af l[ghrogwingrantye omby vealctiom svithi ani @m}fmatd tieral reagent

S bstltuent are.not in
'ﬁ? gabyg%e { Ingegy < Ipisekn ?WmtﬁegT :@gFﬁaPﬁﬁﬁlinﬁdl
stemhisﬁﬂne%]an& ﬁdxﬁi?es&h&e&%@m@ﬁﬂed kythWihe RedR v ritse y #Ql
al kyl group, the respective al kyl groups may
same or different. Simlarly, when groups are
e e sub i tuent..as i ned
UnfDShtHhE bR BT (it SR POt of the M),
defmnd dbiciumay He ataighothdi ol &vﬁdﬁﬁ:ﬂ&@qg a&8MeR Sumber 8 e.a
.Lnterqgﬁggf%n For exanple, when X1 represents
mingpjegy o cathen aiyms. brbrnsherl-shain, apd/es evelic (20 formag,

in thé‘ efketdre eanb!; X}fﬁgalf{ﬁegr&}ﬁﬁ I'%%Iar HiUABR"iE 2 1ct:18nt

be regarded as
number (i.e. a minimum of four) of carbon atoms, such groups may also be part

2

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 Cyq

alkenyl or a Cy.q alkynyl group).

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.
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I nt erdependent. Conpounds of the invention that may be

nmentioned include those in which: Xl represents -OR39
wongoipusdeer abl y, hal o or -R3a; and/or 25 Rl an@CRZB2006/003876

i ndependently represent H, C, F or CF3. Further

conpounds of the invention t hat may be nenti oned

include those in which: ®4b and Rsb are not |inked

1o CHEAGs Tt PRSI 08 SR Do R lele TR TE

represdn@caiead fadr optibealqpivee 1120 sirhdyorepfdsaltal) isvigstiteeritdi €n the
poi nt - of attachmsnt of the hen£h ring to the
casqN(H)ER @) LCPEPD 206 Ohé: bonYBthHSF Formil & ﬂ)sep@q%enX

: I 4

B A S ﬂ%z%é’ S aedens i in the
casecCHOENORER)BSHs 2; NBe twiOF, sub@Ruents GRGOrirE4RE the same or
dff@e%kgrzm' -S(O nR3j , -S(O)2N(R4h) RSb, -S(0O 20H,

1L BN, -0C(O OR3p or -P(O) (OR4i)(OR'); when X1
represents an ortho substituent and/or (when n is 1,

2, 3 or 4) thereis a 5 X2 substltuegg Ioc ted at an
FO@)rthﬁ@V@d@lCmerﬂC(ubél whénve pheast FachaisitR ofte &t't"ath meptoyed

e By L0 NS Sl e
R S{dR2NRIH)IRRS or, preferably, halo and/or X2

represents halo, -CN, -C(OR3b, -C(O OR3c,
-C(O) N(R4a) Rsa, -N(R4b)R5', N(R3d) (O R4,

For %g%g}@%%egﬁi ég%tﬁ? S&tqh&!:(s%f )vv%?o%?gg&?&gbf WNFPor more
subsBE{eB)sARA compB(e) BN{dRA) RS May HEHED 2td, 1N RV SIS AREHF
OC( O) OR3P or PO Oor4') OR51 Preferred

- (x:( k
fhec@ﬁ@?@%mw‘béffm@&? FAF T [ arrycweﬁdél %rﬁ%i%eél ‘?Iﬁ r exarpleaidhe

n 2
Slt%%e er ?Hg&g%n%%&/u%{d ?%0? Cﬁgor ﬁuFWhFChlo%izl tude 1f6h ose ‘c’r‘rroup > the
resphétoe:alkyh gro&anmmy be the samge o2Jifferent. nSineilgetye fxéiea yryupstare
s B A PORSEESLRIER B Fesh DeraR i egics gF Hie
m&ﬁualaﬁﬁstﬁﬂéh@r&ge %%5 to Hef régaﬂiéﬁ dad 8ERE hfﬁferd rﬁ%ﬁ%{e tOr o

mbered ring, “which ringopti
exmpit%awhsn X frcprt:mrs Get elkyhsubstifusedchy aOR"

-OR®, then the identity of the two -OR* groups are not to be regarded as being

and X* represents

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:

R* 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

ni trogen or oxygen) and is optionally substituted by
met hyl, -CHF2 or CF3 (so formng, for exanple, a

woeorioussgs nyl , pi peridinyl, norpholinyl or a PCT/GB2006/003876

pi perazinyl (e.g. 4-methyl piperazinyl) ring); R3a
represents Cl_6 al kyl optjyonally substituted by one or
nore substi t uents 25 selected fromF and - OR3h

cﬂfu b&?ﬁ{% RERD cfé@;f@gw)fw a&;, heoaubrt, -om(bgld@ﬂmfée

re rese CF3 or, nore fera

-OSCD)ﬁf‘ FS((BRRY ,erS(@aélﬁRs )ldm(@azomnpé:( % ea\rﬁaﬁl(@ﬁlélﬁf4 @
when Rl represents O, then R2 represents
"P(%@%E:}%@]%%o .more preferably, H or d; when R1
whéER? ?ﬁﬁé&%ﬁts'ﬂn 09#2@"’5115’&11:[1&@ 8&6N {wheal n erl O 3; onetherel is a
,represents F, then R2 regresents H WO 20%#/ 045868

X* posticrroDeited 380 the Pateen Relatien it moint Gt pitachpantrel

e SBRI3G0E LSR5 T ol o oo, B

repfe@ite SSIHsN@ )R ¥ henpiefersispr baenind/oH piois re@kqsenﬂs dral(RZ-CN
.esent s

SR {Hoa i S R R
NG IR S CRoR s A MO

-OCC(S))NIOR‘ﬁ?ill €1- ez«ctez@a mcgaN(a W (é(@)ooa%lt Ay @’ DS DR

iqQna i or nore uoro atons

Q@B Rf orlit @%%f%?f i’?fé}é&%?f@ﬁ“gmpz or CF3 group)); X2
represents F, d, Br, -R3a, -CN, -C(OR3'", -C(OOR3",
-C(O N(R4a)RSa, 10 -N(R4)R', - N(R3 0 R4cz

Prefdi:(eﬂ&e)r@@@)dsl(oﬁmi‘)rmaﬂ 1ncN@R§)o@§ 0 @Righ R and R indgrendently

N( R4f) Rsf, - OR3h, O N(R”4) Rs,
l’epreéé't% ?F@)C?l SS(ognrst or -9 O)OS(N()R4§1) R)Sh; R3a

represents Cl.4 alkyl (e.g. ethyl, isopropyl, t-butyl,

cycl opropyl, cycl obutyl, cyclopropylnethyl or,
Moessprefsirestlcompnsida pf Yoraya binglufy thosepat ¥iighked by one or

=2 o) o AT PRIB R e 1 RATP0® e TS ©

~ whaaﬁghy 55the tair R @ﬂd{’ﬂas“buandi aé% Ritand R° ﬂ?ébmhﬁ?ﬁ R* and

ogen or Cl-4 alk net hyl r e relevan
R%p q%@g@l £ BIFMB- " 5@16 %Foé%@ze‘étbﬁ Y 198 aar?dvt%é\

meﬁ%grear}%mc}&ﬁnga&ﬂw%aﬂy RAktaf 0 BRxther %t@r@gtoﬁff (such as

nitrogen or oxygen) and is optionally substituted by methyl, -CHF; or CF3 (so
forming, for example, a pyrrolidinyl, piperidinyl, morpholinyl or a piperazinyl
(e.g. 4-methylpiperazinyl) ring);

R* represents Cp¢ 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 CI;
when R’ represents H, then R? represents Cl or CFs;

when R! represents F, then R? représents H;
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and R4h and Rsh) may be |inked together as

her ei nbefore defined; 20 R3d to R3 i ndependently
woem7aassss Cl. 2 al kyl (e.g. nethyl) or, nore PCT/GB2006/003876

particul arly, hydrogen; R3' and R33 independently

represent Cl-4 (e.g. Cl_2),,alkyl (e.g. nethyl)

optionally substituted by one or nore F atons (so

Wflégmi ﬁges&@gc@ﬁmh@@ &étgﬂ%y%ﬁ% represents Cl-4
(e.g. nmethyl), which alkyl group is

Wh@l %rﬂ@m@s@n’fa Ht@dn Br represeets Site opmadre preferablyy Ci ot Bd by
or__nmr 1at ons rmng, for exanple, a
%%Zregresen%:é )repfﬁ/%eﬁlgfg%{: rred conpounds of

wh@m‘weprebemmmm R'hesesdnts TEDor, ¥boré SRIQESIHT B
OCF3 OCHF2 (O) H)CH3a S(O)2N( )2 or, rmre

W@@%rrép@ﬁ%ﬁflg}HFFt @F3; X2 represents -

P s i D P e
(sudR3a @3 (e GRBN3) A1 209 7MetSBEBptRCEIEBANMAHE0BY B8e ol 3nore
R3a repre nt s L)):soopr opyl (V\:hl ch group is preferably

g eesi(y » & k20 ﬂ(SE&}lPP)s optionally
5 t ed @s dier. r ane feor b\ 52
Xh;I/l r%éegﬁ gr C%llj;fL a Q?\P EC@QR d)oigro @%ﬁ%&i" )i

NERBRV -wcb@c@ﬁﬁ“yl -N(W&@MW%R cydﬂ@ﬁ)@p@m%yms,

A SR SR TR DRSBTS BB, ki or

SRR ORCF3) ; Rda, R4b, Rdc, R4ah, Rya R5b and R5h
|ndependently repr esent hydrogen nmet hyl or ethyl, or

Rt reoresenisvGmt 2lldi g (cthyd. isRarapdn drbmaqycmbomdd cRBbbuyl
oy iR R b s LR G B RSl G ape or more
atm(byfd@hmeg Bt ¥ lel achFme@f%% R55 may be |inked

as hergei npef gre ;desgr| .. to forma
yl%g»o lequtO |>p%r=| Bi'niy"> Bror Bhdloi ylartﬁrRa' independently

rep%es'gﬁgll;y ec}:]aﬁ% Mi(yl n(;) %)me%esflgao\f tPé ?eq%‘%gp g g l R4J and

J eprese
R*freddyferbly, tFti‘é anqokﬁf Rf%ed be §:0[0) mas‘bR‘*ffammﬂf az‘# and R*

glu ];hose |n which X1 is sel ected 15 from - OCF3,
and %qug?# ileetegetiena gy Rpsiorrefngd: mor e

R*PoSREN (2%éh
et n%ﬁ?lﬂa {ircBAl COF Tl (RN, B0 Shnty,
hydre@nesents a single substituent sel ect ed from

R¥ ar 18 dHEP Pn%ep dent?orepré?sgrt CUJ 3 'é{ 2) alkyl (¢'g. methyl) optionally
substituted by one or more F atoms (so forming, for example a CF3 group)

R represents Ciy (e.g. Cio) 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(0)N(H)CH;, -S(0),N(CHj3), or, more
preferably, F, Cl, CH; or CFs;

X represents -CN, -C(ONR*™R®, NR™R®, -NE)C(O)R*, -S(0),CH;,
-S(0),CF;3, —S(O);;,N(RA'h)RSh or, more preferably F, Cl, -R* or -OR?"
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CF3, nethyl and nethoxy. 20 Yet nore preferred

conpounds of fornmula | include those in which: X1 is
wonodveses or, nore preferably, 3- or, particulPariGB2006/003876

4-position relative to the point of attachnent of the

phenyl ring to the rest ofj;the conpound of fornula I

and/ or preferably represents -0OCF3, -QOCHF2,

R3aS(e@)egé‘1<l¢§'|156bE’0py} JeRAA )id [REferablip ﬁjﬁsﬂs{"l{u@é’cﬁ by mefhyl

C; 25 X2 is either present ‘or,
“ﬁ%ﬁht grewn Jappyonafﬂéfpwb@ém@ a$ hfapmb@fyre @fmeq@; ef erably, F

B ARE AT T 0 B SESRYE cioprn

cybhmbmyl &yd:lopmpylmkﬁhﬁl e s@oRf prefReabe) mﬁﬁﬁ opt‘i’&x%ﬂﬁr ' sﬁ@gltuted
her ei naft 30 Conp ounds of formulal be” made 1 n

DY PO u%P@FPI?Se@ﬁ APTELRS Torermples - @Hﬂ or @Fuas/\/n to

i3 skiptl ek b scrlbe
L % P e Bl P38 B o
eﬂAd,c@lrtihlerrglvet pafrar(.beR’ asqdelﬁ" Rrf® MeR?bnmnRﬁhoand Rél?)eare
rocess for. the aration of a
1“%‘8%5{8 %ﬂl 2 a |2 PYTTO th blpsréiggx L coapobegl @ @i ¥-

mdt @gﬁgﬁymﬁgof formula | in which R2 represents
Cl, F or CF3, reaction of a corresponding

éwi)’ Trohap fbef bulend) @gbthmn awtheembebre eleseitedt @.g. to form a

th te b t f
R0 ot PR AR 0P SO ey iy imonemay
indepetidelpiepfdsérit eyt Thor¥ }Feraslg, hy%l?@%éﬂ'ﬁr%[é% fide,

potassium tert-butoxide or an organolithium ase such
as n-BuLi, s- BULI t- BULI 10 lithium diisopropyl am de

Fu@?g r{%ﬂ%ﬁ%‘ n"% PALR Oltfgg E%‘flﬁéﬁo Isgh’geyy&iggn cesdected,
froade[D(EF3\/ eocﬂ% &am(ﬁ)cm, lS((DHN((DH%Q 208, 0hBat pﬁ%ﬁﬂgﬂh

O IS il s st
rep%seﬂts sﬁﬁ%%‘%hﬁé‘t TQ’E%?}%?& %i}égqu i ez%lgtﬁ) ;}%’X rdi%l}%: Pg Eﬂe

CFamlfzﬂyjprambmeﬁtoe:yel ect r ophi I e such as: (a) for conpounds
of formula I in which R2 represents CHF2 or CF3, a

conmpound of forrmula Il, RcLta I
Yet more preferred compounds 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 ~OCFs, -OCHF;, -S(0),N(H)CHs, -S(0)N(CH;s), or,
more preferably, F or CI;

X is either not present or, more particularly, represents isopropyl or, preferably, F

or Cl and/or is in the 4- or, preferably, the 2-position.

Particularly preferred compounds of 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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wherein R represents CHF2 or CF3, Lla represents a

suitable 20 |eaving group such as halo (e.g. iodo or
woneomyusss8 a sul fonate group (such as - OSO2CF3pCcOE@2@HA03876

and -0S02-aryl (e.g. -0- tosyl)). Wen the conpound of

formula I'l is a trifluorgpethylating agent, it may be

a di benzot hi ophenium tetrafluoroborate (e.g. 5-

(trifluoromethyl)-di benzot hi opheni um

tetrafluoroborate); 25 (b) for conpounds of fornula I
Acéordingitela fR2her rgpack 98 titesin@intion there anprowidsetar prphesseor Hust

rovi des a source.pf t e, atons. For e le, for
preirpen 6ee rantnd Se BT R et i e
chlorine, iodine nonochloride and hexachl or oet hane

and for fluorine atons reagegts include xenon
(1) ot lcomprals SEorayr Uarwhick R1 rgpresents CHE, Cl, F or CFs,

chl graonet hyl ) -4-fl uoro- i, 4-4] N abi.cy: 2.
reasfp, RE YRGB pordtoe e Bindof QSR LI HERE el
hydrbgr vileh, arF2pprostiatadasey (drypofitturer ofibased)DsAED 74 PoEBEGAm

- PCT/ GB2006/ 003876 _. 15 The ski ]l e er.son w || .
bisgpmetysiydanidat i‘}‘i]éuféortfl%(g%ﬁ Ylﬁ%'lgaéﬁqa%u ntpigr  figideidea
- . 0 I- C e
ol A PSR LG8, LR Mol o
lithie niisomgeyaaiiemcf lithempy pRzob-¢etramethydyipendine  (which

BB e S Lol e P 1 B,
h%%%ﬁstiﬁ%%nﬂ§&}i Ris G é%heEQMg( Hirfeth@yethane) or an amine

)3) group. The reaction ma

be
(e.p ecttamatedethylendiéamine SENTD AT, (gspanicingtirel ,Q&/hvéﬁhﬂ- 3

.0t | t . 0.4, L1 hvdr, of
tongrufpntArmaRidhafe HRIET o ind b B, RAVER Yo oot
with @n af&Epritb BiREtrcihile BEEH asat NDsphere fol I owed (as

appropriate) by deprotection of the N-protective

gr of@ unfbecompardard fatws t inowkich & geprogeats GHE: or CFs, a
benzenesuy| f on [ is enployed, by hydrolysis
or, mhenmgﬂgﬁ%éaﬂgﬁ%u%gﬁenployed by reaction in the
presence of HCl i RELOH). (ii) For corfpounds of
formula | in which R2 represents CF3, reaction of a

conpoundvbseineBpsrResEtY & 2coimSdian & ofemEseni & puitpble

i n which S S b I [
wht b ucies il BREEEEhCas 1o UToR or REGHE] 80 ) culk e
pr esencegrofip kivieA @andOPOFCFTHeSQICH ead pOSSararyii (d.g. -O-

apprect a%ogylg)h%{mctnh e E:oer% gI?I}d 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[2.2.2Joctane bis-
(tetrafluoroborate)]), CFiOF, perchloryl fluoride, F. and
acetylhypofluoride.
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CuCF3 may not be isolated as such, and may be prepared
in accordance with the procedures described in Burton

w028 7704568erners D.M; J Am Chem Soc., 1985, PCT@#2006/003876

5014-5015 and Mawson S.D.; Neavers R T.; Tetrahedron
Letters., 1993, Vol. 20 34, No. 19, 3139-3140 (for
exanple, by the reaction of zinc and e.g. CF2Br2 in

adihhebepbindsalfl fonrdlald
Th%lecﬂg% n%n%ﬂ%péﬁh@ﬁ%e {naf th%s%ﬁb's"p@ ? @binds ally

with . (iii) Reaction of a
in wmnhﬁumepree‘enfsdrydIHgan (an whichsghgabare reaqtipn g periquney) Rpas

neegépi%\%&t?tg (ﬁ {h glft?cg]:‘%ﬁga?ong o?&ﬁe éﬁ%fo‘i’ef_élﬁ%ggst&ﬁt Bfe¥erably

withe] gkd%&ﬁlfver gsefﬂham ad, a3 b hligctagmpeataithtioh dronpn(bechl ¥5 a
007/ 04586

WO PCT/ GB2006/ 00387
benxendsulfesish gpoup oxa SEM re- areHaQC Cridrsulises ghebacktigerion
may %%%e{fénnégd LS g%h&ébigflﬁ 'sklfte?d'le sélv@ﬁ%amheasai EQTaQ WREbtic

era UI' ove

solGd: i(@p Alelryhydiofutdneorpdiethghetaen)f atas@tarmla@ﬁdemg@h(res e
sodi um hydri de, sodi um bi

b
0°Q:m-88?%)tléldemnrlﬁl@qt aamﬁawrs? ey mraptiits) by deprotection
of @]]r :]PE %)(eicﬁx? op & grusttéﬂdgl[& &%dﬁm'ﬁg K&%Wén@b&%mesulfonyl

|ne i soprop
gro@p |1§&ﬁ151@536/d %@hwﬂrolﬁiﬂ srewhen a SEM group is employed by reaction
8- di azabi cycl o[ 5. 4. 0] undec- 7- ene, sodi um hydr oxi de,
mﬂhemsmym Y | ani ne,
N- (et hyl pol ystyrene) - 4- (et hyl am no) pyri di ne,
butyllithium(e.g. n-, s- or t- butyl [ithium or
(i)t usrapounde rcefofo)muhnl apprluiph iRit eepresenty G, (agfion of a

A g e SR s Ly B S S
brdfd &L E%ék&&l&lg QX8 6ith VRIS {&ra {duk@tdndun:Ne) f@rstagmple, the

sui tabl e coupling agent (e
prekerte of ZiNGRAEndIDMF d dhe sk, lempwson will appreciate that the reagent

CuCF; may not be isolated as such, and may be prepared in accordance with the
procedures described in Burton D.G.; Wiemers D.M.; J Am. Chem. Soc., 1985,
107, 5014-5015 and Mawson S.D.; Weavers R.T.; Teirahedron Letters., 1993, Vol.
34, No. 19, 3139-3140 (for example, by the reaction of zinc and e.g. CF2Bry in
DMF so forming ZnCF; (or a source thereof) followed by treatment with CuBr in

HMPA).
(iii) Reaction of a compound of formula III,

O
R! OH

]\ 1l
R2 N/N
H

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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15 di cycl ohexyl car bodi i m de,
1- (' I -di met hyl am no- propyl)-'D-ethyl carbodiim de (or

woydroabdesri de thereof), N, N -di succi ni m dyl cacbwBos/ 003876

benzotri azol -1- yl oxytris(di net hyl am no) phosphoni um

hexaf | uor o- phosphate, 2-(1f benzotriazol -
-yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophos- phat e,

benzotri azol - 1-yl oxytri spyrrol i di nophosphoni um
hexaf | uor ophosphate, brono 20

tris-pyrrolidi nophgspan hexaf | uor ophosphat e,
2- (1 H benzot Hyag 1,1, 3, 3-tetrgpet hyl uroni um
tetrafl uorocarbonats ];(1cycl ohexyl car bodi i m de- 3-

propyloxynethyl pol yst yr ene,
0- (7-azabenzotriazol -1-yl)-N,N,N ; N -
tetr hyl uroni um hexaf | uoro hosphate or
W}@%%’E% %’&‘};Bﬁrq ag perinQelqre fe fKL)H émdﬁhé@trp}mg rcondlitions, for
e
exérﬁﬁ fﬁrﬁ%@ﬁ%ﬁ?{e eg@t!uje ok %@Me a]? & dﬂgqgmag%o%ﬂy in

formula 111 Irst
thepipréserces of taabltlIEbﬂﬁe dgent(ege. sgdlum( Eﬂyylhd@,hb@iiuﬁe bicarbonate,

o N LT R TS R s
trlrhé)ﬂh @gheOr dﬁﬁ‘éiﬁﬁﬁﬁﬁno?gﬁdﬁe SUi & ?@gfa?ﬁ].ﬁé y Scﬁus()grog)i‘y{/eéhyl-

, resultin format i € resp
amat,eyl chS@wzdecy Pl5gt.Qondeget-ee, i nscelivradi ahgdm;det henn-

d th f f
et ISR R e oo« one LR neieREsE ety b sapsrdine,
buﬂjﬂﬁhlainl lelgedh-per 8P MbwIIithRRDI 6iC hitkt@res NBEreoNER e%pﬁrcgmate

mpounds of fornula’lV are liquid in nature,
SOlEQH (6. 2a s By roNaR0 07idiasS3 BSu@@T/ChBQ@tOﬁieﬂﬁlﬁ&7 6hlotdform,

t
aceﬁﬂllﬂﬁl?é‘lhl (??%}rn%&hgu{l%&lgl ﬁ{,‘o&b €, ¥ ge[rlj)a él‘l tE&lg{rp%% a@ﬁ a
suitahleO- plcom;ﬂmged deeitvat ive. (e. g1’ @eﬁb&h@dﬁmﬁlﬁ&ﬁé) of yay.
Mo #1 T?f fornulalll with a conpound of fornul'a
dlcYG@D SpcatRoql eGhiioratey lsmipornreryl)-3tsthyleasheditnidet Iﬁor
hyd@GLhBRRIE OP iileBld?), r eﬁgﬁnﬁls?&lﬁnﬁnyl ta%\{)kgtl um i ué%]élﬁ

exanple in 5 anl inért a |n’the
ylomlddsmnthﬁhhmoiol vldeplﬁc&?xg? dhf:;thlﬂ&bﬂﬂpﬁd&pﬁ&é (v 1H-0

Reactl £0 u 0 ormula V, RV_ R N'NH1
bengp ey rp I—'&% Ben%? g}yéurgglu%r ei nbef orkexgBrenephos-phate
ben@otﬁh!idlﬂ@h&x}‘@@sﬁﬁnoﬁﬂﬁﬁpﬁ?spﬁ&ﬁum hexafluorophosphate, bromo-

tris-pyrrolidinophosponium  hexafluorophosphate, 2-(1H—benzbtriazol—1-y1)-

<

1,1,3,3-tetramethyluronium  tetrafluorocarbonate, I-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 I'V 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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described in process step (i) above, followed by
reaction with a conpound of formula VI, 15 O=C=N (x
wonoofio4sgéswherein X1, X2 and n are as her ei nbePaT&B2006/003876
defined, followed by quenching with a suitable proton
source (e.g. water or saty;, ag. NH4Cl sol ution).
Thi s-reaction may 20 be perforned under simlar
sl Shli kQRBE B thﬁ%&u@ﬁs gﬂteﬁ%v@ RV s Bf Fa@ﬁbﬁmlo gakis step
process step (i). The skilled person wi therefore
inchylprexitiat ef mlnél—pnom@tqdydeamwe (er- AR SHBM ety Heesrmposl

r ot Far SwPf
of Regr B i e Ryhrbount SR U7 auh B PHeE ol TEY
be %£tbﬂ %@hh 5L Hriaed rda%@lt(,‘(é gumﬂethﬂ@lmmﬁm@mpmn rmkaniple 111
formula VI I 2007/ 045868 PCT/GBZOOG/O gg 18
an ninext apnpsphieny [and] iy (e HPTESRES ePh @ PEfbEs efplvent (e 2
&qqg eé Or -Sn(RZ)3 (in which each Rt independently
r it a Cl1 6 alkyl (e.g. a nmethyl or isopropyl)
group or an aryl (e.g. phenyl) 5 group and each RZ
i ndependent |y represent 1 6 alkyl (e.g. nethyl or
(ivhReaatipp of éﬁ@ﬁpﬂ&@‘ii nd n are as hereinbefore
defined. Wien J represents -Si(R)3, the reaction my
be perforned in the presence of an appropriate reagent
for the renovalgbf the silyl group, such as a source
. of halide anions . t et rabut yl ammoni um fl uori de,
t et ranmet hyl ammoni u uori de, hydroggn fluoride 10 or
pot assi um f | uogi INiH exanple, in the presence of a
suitabl e solvent (eNy. tetrahydrofuran) at room
tenperature. Wien J represents -Sn(RZ)3, the reaction
may be a standard hydrolysis, for exanple reaction

Wh\é\%egrlﬂ Rma}u? 'R2 Ue AHSRUEIER &%ngd with a suitable base, such as one

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

formula VI,
NG
omomn—{ y
X

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

suitable proton source (e.g. water or sat., ag. NHyCl 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,



(e.g. hydrochloric acid) in the presence of an
appropriate solvent (e.g. dioxane, tetrahydrofuran,
wORWH/0as86&t OH (or m xtures thererof)). 15 (vi) PREAAB20@IN03ST6
of a conpound of formula VIII, RO YA~ NR2 \~ R2
VIl NN1 RO 20 whengin R and R2 are as
her ei nbefore defined, with a conpound of forrmula IV as
her ei nbef ore defined, for exa under coupling
conditions such as those SXI't b8d hereinbefore in
respect of process step ( abeve. Preferred
condi ti ons WD 2007/ 045868 7/ 82006/ 003876 19
[ [ [ esence of base, solvent but
case, the conpound of
e enpl oyed in gxcess. (vii) For
conpounds of for N in which one of Rl or R2
represents CHF, 5 d or F and the other
represents H, reacﬁion of a conpound corresponding to
a ‘conpound of formula | but in which one of R or R2
represents brono or iodo and the other represents H

whie FPRLARIHA Sl 4t SRHALAR SALOAOh RO ARGy

i onal
repREGIE A CH_¢ Alkyle. 808l riethad of mpfbpgs gw@ ohﬁi’( e:ryﬂ] e g opleenyl)

described in res& ect of process step ? g Yﬁd téy
5 grogpemkeachR vindspenderdly ceprpsdCof alkwﬁﬁr e hyl op butyl)), an.
Rl,hflrj%tmﬁl%f 0 Q?‘ille}%ﬁﬂyefo% RESQUT SPn 7 Qe ReSAIRY);

orine ato oné described in respec T
reaifoaC@e$ Hel perfdamed. inTthie spreseaac b cin womat@etzfgmwé@lr ihe

the presence of a suitaple solvent
reriqirle bdior Sy BRMPhEtioh n o o8 pSatcior S BUaE s SBPap (7§
tetrg’tgu IFIWH BH&@ Ste&%\n/&hylm%ﬁxonﬁxﬁn e, M’@g@genaﬂuonde

at Reacti on of 'a conpound
10 or f)@lﬁsmmlnﬁ ﬂ\lfbil(ﬁd), for example, in the presence of a suitable solvent (e g

PC

no coupling re
formula IV may al

tetrahydrofuran) at room temperature. When J represents -Sn(R”)s, 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,

R! 9

—

S NT\-R? Wil

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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O RNH2 R ~NVIIITA N H 20 or a NNprotected (e.aqg.

at the pyrazole nitrogen) derivative thereof, wherein
we&bomndsse®R2 are as herei nbefore defined, w th RCT/GB2006/003876

conpound of forrmula VIIIB, L (X2) n X1 VIIIB 25

wherein L' represents a syptable |eaving group, such

as halo (e.g. chloro, broino and iodo), -0OSQ2CF3,

inelB©tdation iBrihdip)e3efcshdtaid) sEiZzelhtSbu@io RetslinpbRhBER. In this

def.i ned -P ). CH3) 3 -Bi (
casg;t EWOE% %Ela VBl wwl@»@) ip eFeespD
2007/ 045868 PCT/GBZOOG/003876 20 -1 (W(BF4), and W
represents an aryl or heteroaryl roup, bot h of which
(V&Y Eor C@ptplODM| dfyfosuns f it wheth dug of oorR‘rerSIES@ItsOGBHr“z, CF3,
CF gﬂ% m X2 as _h elnbefore deflna W
‘F{eresﬁeéﬁ%}i* iTRFUSR of HecQuRRYE r@rr@ﬁPMrnmt%a

cotnpaﬁnd brefopinbeber & Wekh Bedds RH&CR%%pre%%t@Bf&n{b 8 8d8%nd

her ei nbefore_defined, for exanple 5 1n the presence 0
they othgt @pgﬁgqnttﬁrﬁaauappmgnatp} with eatuitghle I@cgamohfﬁnumanasb €e.g. -

S u ass r sodi um ydr
Blgeent i A0 PN e SRATEYT N8 e o one
hefdlﬁH&fdiéfdééchbéﬂ in&@@fe@py d@ﬁb@@ stegqi)ﬁlfmﬁvsed BebudmRYinRwith
menti oned include Pd2(

a gqmnogndiop derzula db r?éalzeé%brém grdineddona(sopce dfasderinhat
uRe %H{EE T El?don'e”c?é 6. Pnegésg%co %’)r%@é"stseo) b 9N dS i

be nent1oned i ncl
redahm( dmaghl&n pérfdrasdhinnip - prestned bN aphititale @Mbn$ OsuEBNES one

be enpl oyed include toluene. Such reactions
ﬁ‘?ﬁﬁ’e@ée éf‘éFWEﬁdn‘élore%He%‘P%WQ?f‘ééi st et s tempesatyresde.g. -78

g t t h
o e o el (o7 e [ Vatives thereof) in

which R2 represents H or 15 CF3 may be prepared by

cti.on of a compound of forrmula IX, 0 0O Rd Y OHIX
(V111) eaction of a compound of formula VIIIA

o
R NH
, / \N VIIA
R 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,

X,
1
L@ 1 VIIIB
X

wherein L! represents a suitable leaving group, such as halo (e.g. chloro, bromo
and iodo), -OS0,CF3, -B(OH),, -Sn(R"); (wherein R is as hereinbefore defined),
-Pb(OC(O)CHz)3, -Bi(W);, -Bi(W),(OC(O)CHa),, -Bi(W)2(OC(O)CFs), or
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R~ O or an enol ether equivalent (e.g. a nmethyl eno
ether or a silyl (e.g. trinmethylsilyl) 20 enol

webtherossedr an O protected (e.g. at the car boxptT&B2006/003876

acid) derivative thereof, wherein Rd represents H or
CF3 and Rl is as hereinbehgre defined, w th hydrazi ne
(or a hydrate or derivative (e.g. benzyl hydrazi ne)
-I(tWiﬁBEQf )md Wrre@&%ﬂ@é anidylt &ehetefoalsﬁrg@supfb&ﬂ @fi @%ﬁ'
ol vent 9 at el evated tenperatur .
OPP@FEN}’X §Ub5t2@ eéotﬁfb@% @5 myire fespuns| seleptefl fromwRi @h herenrﬁmfore

h
derﬁfeigc} %m‘?%g_l%n{sﬁ%e&%ﬂgls I’l% tﬁg FS%H’%) H.{ﬁ(gé)fo %é)g?]rggaei[]tas
he@inteforE defimed) band Xit, 8fFaarech bxys as eﬁﬁeﬁm&for@fdeﬁned for example

ound of formula Il1l in whi ch RL and

dj
in @5 BEvRCr Bt CUEHE! FIBERIBRETETARD, 30 T PR dcirie SR as
po?a@ﬂuhrtﬁ sQ&hﬁrh}fd%iﬁ@eg BBt dsuﬁ;h":c%rb%gat@ epogcfsg e'} Pb@tgmde and

el ectrophile that provides a sourc ne or
Lithipgoy, i\h@sapmpﬂamv@ 20071y §i4 BR6BaPEF hEBH60OG] mamaa B d,@ba);

o PR e e R B Rt T oy (oo Pet s ddielyde
cediith( brarBbQNE) , ligthder fheacthgn %@ndhkhﬂ&ﬁadkn%mu&eo 2.

those skilled in the art such as in the presence of a

bis¢diphetylnhosphinedrit, 1 (lan@ohﬂ%ét end .solfeuts, thatetmayahe dmhhiyod
t tut e b

B, ROtk SR LI YRR Silbr e ¢ o

abd)ui%PE)?thd@ﬁﬁlﬁfart@-%l%gd?g afBfdpasents fluoro and the

ot her represents be prepared from
4- nltropyrazole 3- carboxyllc acid or 5-

Cole RS AT duf Bt esBhfied 35 PR e Bib &1 o

CFgnalyhbe gmptafea byTreAtRioh @f @ chideRl ETremils $MCh as sodi um
fluori pot assi um fl uori de, tetranmethyl amoni um

fluoride or tetrabutylamonium fluoride) under
condi ti ons knownnt o ose skilled in the art.
Conpounds of for I'l in which one of RL or R2
represents C_Q H15 ot her |xepresents H, may
be prepared readti onfljof a conpound corresponding to

a conpound of formila Kl I but in which one of Rl or
R2 represents anmino and the other represents H (as
appropriate; i.e. 4- or 5-am nopyrazol e-3-carboxylic

acid foll owed by conversion of the anmino group to a
Or & §o ﬁﬁhgmcglavader(t éwg; Qc_,meﬁgfl enol ether or a silyl (e.g. trimethylsilyl)

enol ether), or an O-protected (e.g. at the carboxylic acid) derivative thereof,
wherein R¢ represents H or CF; and R! is as hereinbefore defined, with hydrazine
(or a hydrate or derivative (e.g. benzylhydrazine) thereof), 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;3 or both R! and R? represent Cl or F, may be
prepared by reaction of a corresponding compound of formula IIT in which R! and
R? both represent H or one of R or R represents H and the other represents CHF,

or CF3, with an electrophile that provides a source of chlorine or fluorine atoms,
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reagents and conditions known to those skilled in the
art, e.g. NaNO2 and HO at 20 5C) and then the

waddi7ioussss of an appropri ate nucl eophil e for theCcT/GB2006/003876

conversion to a G or F. Suitable nucl eophiles

i ncl ude potassium sodi umyer copper chlorides or
fluorides. Alternatively, for the introduction of the

sﬁchmr@egds@umbedt eciabebRPH Alfect Gf 3% akHEnSH éorHﬁé‘mﬂ@ of
treated with a coggound that provides a source of

formylg lofsrogssester (Y(b) ebeyers mads émlan epnditipnss | lkmf\ml to those
I t ol utio
QU B L STUBLOR B RPN 0L Y B
rethivatotrhain) Sihaty Ob@[Sacﬁlhal()ambstltdtedZ}WﬂaMS may be prepared in
ueEtraflouorborate) whi ch may then be heated.

@s of fornula 111 in which RL represents CHF2,
F, CI or CF3 may be 30 prepared from corresponding
conmpounds of formula Il in whi ch Rl represents H,

Cfpropowdanfbﬁoemula IHdu wvhitname ofiRt lor &7 peppeseis fote st ihbether

d I d 18,
et ShaiS #R PRt RS ERTRGRRrE T Rsborly B S

Q@?ﬁz@ﬁﬁ@&b@@ﬂc@?@%ﬂ g&%ﬁﬁﬁel&%pl%@g%eaggfdbrnaﬁéﬁeeagent

i ntroduction of the or
foy g wenyrssion g fﬂlﬂ nibefaee fona Iﬂssmem)u}m (sqgh @p aodanurm fluofide,

roCRMRRLR PSR R SRR, é?ﬁ%%xw

fidoyidexindat aocnamhs Bnowdtp@bRGkafedfintmida X, R\ X
NON H 10 wherein R and R2 are as herei nbefore

defi ned, under oxidation conditions known to those

oluh&‘sdoi* fbntnnﬁ B L wfn%ﬁ %)éac!ﬂ ornkk g%pgésgﬁ% L@n& ﬁ ea'ng'the

I"oyi ng an aqueous it on Of " p
ot}pae rapessgats &, enagrbd plﬁ@ﬁtddﬁgf ﬁ&ctfo@fdf lakbn@&hﬁcﬁ&dr%épondmg toa

dit S r.opri ate. unds of fornula
COR PP PIATEH 2 A 16 TR etk bPLRASAITshects asig 4 oy

oﬂﬁf ré@reseﬁ'@ﬂ '@% HpeRALed iRy 4T 62§ tahﬁﬂopglfraz%lecg) %E%%Q?hc acid)

f or nul
followed by conversmn 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 NaBFs,, HBF, or NH,BFs, so forming the appropriate
diazonium fluoroborate (e.g. diazonium tetraflouorborate), which may then be

heated.

Compounds of formula IIT in which R! represents CHF,, F, Cl or CF3; may be
prepared from corresponding compounds of formula IIT 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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ROANX NNH 20 or a Nprotected and/ or
O protected (e.g. ester) derivative thereof, wherein J

wand7/0Rksear e as herei nbefore defined. For conpedneB20d6/003876

formula I'll in which R represents  or F, reaction
may be with a suitable hakhegenating (i.e. chlorinating
or fluorinating) reagent such as cesium

erfipl oypdofoy sh fmrtoducuomaﬁmegﬂﬂ,bledd Berca; r%?&qu)ra% tBscribed
, optlonal y in the

h ?&E% ct .of rocgss step (i) (b)

SFHRReNTE o BEpest 9 P%eaﬁlia%m ef summaspds pefogmulad arasess step (i)
abdi@t hyl ether, tetrahydrofuran or 1,4-di oxane or

m Xtures thereof) under conditions known to those

ski Il ed in the art. For WD 2007/ 045868

PCT/ conmpaounds_of fornula 1] in
Wﬁ’oélﬁ 9?‘/8 ‘gé §1%54 alieth gybﬁa@r%aég%be/homag@m@ a
ﬁ@ﬁumpaﬁmnﬁgggytlons such as those herei nbefore

descri bed in respect of preparation of conmpounds of
formula | (process step (v)). 5 Conpounds of fornula
[11, in whichyRL and R2 are as herei nbefore defined,
may be prepB d by oxidation of a conmpound of formula
XIA /1 RL N X N R2 wherein RL and R2 are as

her ei nbefore d , under oxidation cofiditi ons known
to those ski? i the art, such as those descri bed
her ei nbefore in Hespect of 10 preparati on of conpounds
of formula I'll (i.e. froma conpound of formula X)
above. Conpounds of fornula I'll (or protected

d th f t d
A K o B o & P it i b v g gondipraes:
to fBosEkilfdd in ke ﬁ‘ﬂdfof'@ﬂarﬁ’ﬁe E’ﬁlﬁpﬁr ﬁ%n%(e Eeafblofhe % #ueous

conpound of formula XiB
solution of potassium permanganate and heatlng at reflux) oxidation conditions as

appropriate.

Compounds of formula IIT in which R2 is as hereinbefore defined (e.g. H, Cl or F)

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

0
R! OH
/ \N X
J N/
H

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 IIT 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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OH or a protected derivative (e.g. an ester, such as a

ClL 6 (e.g. ethyl) ester) thereof, 20 wherein Rl is as
woeowioakssg or e defined (and preferably represenPeT@B2006/003876

F), with diazonethane, or a protected derivative

thereof (e.g. trinethylsilyldi azonethane), for

exanpl e under conditions known to those skilled in the

ccmm;touﬁe‘»ﬂmfrfom.ﬂa I it@hich REgemesntf H desdtioh 3AyebSHN e&oents

Emécug %ﬁpg et her) and/or_ at Iom1tenperatures (e.g.
dery B VR &F efpse 2@r@@bq§@r@ndgsc@foed oinmukspedt lof

prpardidHf BERPEFRIF Skl f GAGLEON Dy cor T espondi ng

compound o Uit e base, such as

one described in respect of WO 2007/045868

CT/ GB2006/ 00 on of co ounds of
COmRRiHIFS o) Lo dn Sl Sad knare rhopambelom datined. may
beQirgsanad Byt Jidl&ﬁi'i’é)l of 8bapeschdyr 1HRAQL QA Wi th an -

appropriate el ectrophile. For exanple, in the case of

conmpounds of pula 11, for the introduction of a

carboxylic roup (or a protected derivative

t hereof), ctrophile may be a 5 sourc f Cco2

(e.q. as)N” which addition is foll owed he

addi tion of_a,/ suitable proton source (e.g. HCl), or a

conpound formula XV as defined hereinafter (e.g.

nmet hyl oR ethyI chl oroformate) or, in the case of

conpounds _of formula X, a conpound of formula XVl as
wheesin Reﬁndlgr élierﬁéfheeqml(eéorg deﬁmd;yahderl Ormtiarﬂle)l conditibheknown

I u f IV i N, whi
to k- sl RBEIIE SRl ob FhERE Bestatbe et SnblinTosm ramsciagt
prépafagion b)éfc@m ofhefsi d’fe@rmﬁlﬁYIIp &P rﬁ%@@%%n@buﬁ@ S e lbg
compound of fornula Xl C X n 2N Xl 15 - S02C1
abQierein X2 and n are as herel nbefore defined, with a
compound of forrmula XID, H2N(R4)R55 XID 20

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,

0
1 —_—
R——‘—< XIB

OH

or a protected derivative (e.g. an ester, such as a Ci.¢ (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. trimethylsilyldiazomethéne),
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 ITI 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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wherein R44 and R55 are as hereinbefore defined, for
exanpl e under conditions known to those skilled in

woOher7amsseg such as in the presence of a suitabl eC&@s2006/003876

(e.g. triethylam ne) and a suitable solvent (e.gqg.
di chl oronet hane)), followed by hydrogenation of the
isolated nitro internedi ate, for exanpl e under

pepardiidn of cofpolmiywnf tfarntfiode psddekd ettpi @) tiel, aint prsivalar,

inth f a suitable catalyst (e.g. . Pd
R L S R R T e e S T

X URde Qfasd OF Mubpoad¥Byr REmRILPR! &4 e RtrBd&RRoNNd
of formula XIE, WO 2007/045868 PCT/ GB2006/ 003876 25 R

carbpxyiiE acid ghouH (ona protédiqst derieetiedtherepf)ythe ieleetroptelecmty be a

erei nJ ,and are _as ;herei.nbef ore def.i ned, sin
So\rﬂgcaeg%n?gz &5t 85%(%%9” el ﬁ% ot & f%lg’yggs% ﬁ’leeadidhont ﬁ%a
siitable frofoneoargel @.5UdlN)D 0% thpscmdesre iRl On®/ as defined

described in respect of preparation of conpounds of

harejpafiar {¢-g| mewbersidyt sewiqrnaje) asy in fhe caggpelceompounds of
at i GO f I 0
o R e AR PRI, R0T &1 i horeini, (G BRES1
io@mepoutiddikef formula VI1I nay be prepared by reaction
of a conpound of 10 formula IV as herei nbefore
defined with either: (1) a conpound of formula XiI, R

C &?ﬁéﬁf Sty i B PSS SONRE Al s i

andR hereaisibefidretord dtfinel nfayrbeaprdpgredbe cteetoand Aaontbound
ot ec (e.g. ester) derivative thereof), for
Ofgr%%‘ﬂ'g?g?gﬂder coupl i ng conditions

X3, |
O,N XIC
SO,Cl

wherein X and n are as hereinbefore defined, with a compound of formula XID,
H,N(R*)RY XID

wherein R¥ 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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20 simlar to those described hereinbefore in respect
of preparation of conpounds of forrmula | (process

webtep/ogsdes) or (vi) above). Conpounds of fornubPa®/GH20d6/003876

and XIl may be prepared from -conpounds of fornula
11, and conpounds of formsla Xl, respectively, under
dinmerising 25 conditions, for exanple in the presence
of thionyh! chloride or oxalyl chloride WO 2007/ 045868
PCT/ GB200 03876 26 (optionally in the presence of a
sui t abl e sofjvent and catal yst, such as one

her ei nbef deNi ned in respect of process)ggep
(iii)). élhewqdinErising reagents include

car bodi i mi dedl such as 1, 3-dicycl ohexyl carbodiinide or
1- (3- di met hyl am nopropyl) - 3-et hyl carbodi i m de (EDCI,
or hydrochloride thereof) 5 optionally in the

oPh 563&ReA devat e tRBEST, BASRIA $ath R! are as hereinbefore defined,
4- di et hyl am nopyri di ne). Conpounds of formula X in
ugihg cdag@its aefproseires kDieR2, to Ghgse Bkidled GF therraty fiyeexample such

epared froma correspondi ng conpound. of formul a X

o PSPPIt SESHE LIRS O WEPUGRO o oupRoRRdrg Tortnula
I (126¢c88 Ritke (H%?, HOm @ﬁﬁp&@rw&[oncdi%@h%}b@m_cﬁ@&mula III (the
enpl oyi ng 10 reagents such as those descri bed
prosessiipinefiog wastipn with a compeunsraffemmaitle §A)- of  conpounds

of formula | (process step (i) above). Alternatively,
conmpounds of fornula X may be prepared by

Chinglealds ybfatfonanlaoVIlamagobe prspdred§ b aeantiba ofl 4 Aondoufkl of
R2 \NXI IA T wherein T represents optionally

forpyle Vi astherpinbelage defad wigh gjtheet hyl ) and RL and R2
are as hereinbefore defined, under deal kyl ati on
conditions known to those skilled 20 in the art, for

(Ipx aomppeindyof feeranmid BH, W t h a. sui t abl e reagent (e.qg.
pyridi ne hydrochl ori de) at high tenperatures (e.qg.
150C to 220C)). Such a reaction may be carried out in
the presence_of a gyitable solvent, but preferably no

further sol\ent ig|present. 25 Alternatively,
compounds of f l§/rmy be prepared froma conpound
of for m,l|j:l \y—d X1l
N/N =
1
o R

wherein R! and J are as hereinbefore defined; or

(II) a compound of formula XTI 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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WD 2007/ 045868 PCT/ GB2006/ 003876 27 R\N XIIB J NH
or a N-protected derivative thereof, wherein J and Rl

waner7agsdeer ei nbef ore defined, using reagents RaW/GB2006/003876

procedures known to those skilled in the art, for
exanpl e such 5 as those hgrei nbefore described in
respect of preparation of conpounds of fornula I
(dppipnadys $n o tpeesende) of ar suitebice spleett efid prepat,atuchn anfone
compound f formula 111 (the r.ocess. i nyol vi.n
heEBIERE PSR 12 TEBRRI U RIOGFS FiGP bk RRYer SBARnN deagspts
ineRIdAU] @rbldiifidesa Rhdl 0§§Ct19d?i@ya61%ﬁ&aﬁfo%1ﬁﬁﬁa@d ok € - B(3-
in iC

ester) 10 derivative thereof) is as

dimethsilarbiappropylité tathiderrboingdef B, y or rleyiredidoride Hheneof)
OBt Y g Bre B BRE St GBS [ £ e P TRRPRBERD. r

as herei nbefore defined and preferably, Hor CF3 and J
as herei nbef ore defined, with a conpound of

Cifﬂglpwda oXiformp HoimyviigboROmeREseBOCHF2.aCh - hpo (bt may be
pigfruds SEH ERr BN LotABR Rl £ @ BTRER gpyigative

thexenf)ietwideln RE raprdscdit dhyfs:r exapiplo natidryconditidnbempressiogag
of an inert gas and %nfferably wi t hout the _presence of
reagante §tic Surgictiged rhsrepeiony) iny gespgeined rserasiaen of

cd ?SC%‘QMIQT:EI&QC&%’%%(iﬁéﬁo‘%@, 25 derivative thereof)

Rl and™J are erei nbef ore defi ned may be
prepared by oxidation of a conmpound of formula Xl IB

s herei nbef ore, def,j ned, .under, oxi dation.condi.tions
Afatie, W Sutisith tpBae 1 PRS s et e ienEvihensse
cofpR8Rd ohRbBlRbafr e described in respect of

preparation of conmpounds of formula IIl (the process
i nvol ving reaction with a conpound of fornmula X). WO
2007/ 045868 RCT/ GB2006/ 003876 28 Alternatively,
conpounds oR a XI and XIIB (or, where
applicable, a rotected and/or O-protected (e.qg.
ester) dergva./véhfhereof) in which R1 QAJ are as
her ei nbef & ¥hed may be prepared by reaction of a
conpound of forﬁula

T

wherein T represents optionally substituted Cy.¢ 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 temperatureé (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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5 XIE, as hereinbefore defined, with an appropriate
base (or a m xtures of bases), such as those listed

wonogroasssss (i) above, followed by quenchi ng wWetCi/GB2006/003876

appropriate el ectrophile such as: (a) for compounds of
formula XI, a source of C& (e.g. CO2 gas; which
addition is followed by the addition of a suitable

pr ot on source (e.g. HCl)), or a conmpound of

formul a REZ(OOL"'c XV wherein RR represents CL_6
al kyl and ngpresents a suitable IeaV|n%‘%#oup such
as halo N(mbdo brono or chloro); or

compounds of Nfor mul a X'l B, a conpound of fornula XVI ,
15 CH3LId X1 or the like (i.e. another suitable

met hyl ati ng reagent), wherein L1 represents a

sui tabl e | eaving group such as halo (e.g. iodo or

01b£ wrmte@trad aeﬁwufve rﬂ@etr@of%ﬁe&eu{ﬁmRaére AR o DHIAGES

-0S02-ary 0-tosy 20 Conpounds of

uﬂfﬂ@& mg@tm magedbeesgmewarte cﬂhdsy skifla¢ i1 the agf, for example such

i, no r|d| odi de a _conpaund of for a
Ty etbed el PreSuS R dR R g Tepula
I @ﬁ&e@lﬁrobt%r(e)) n&eﬁl(}éﬁ)e@kﬁff‘pﬂﬁﬁra@i@ﬂ dffasmgs@m@,tdffoﬂula M (the
double bond may be cis or trans, for exanple under
PIOBHE VP Bk Tepdigs Wish & pespowkiof fergnuln Xk he art (such as
in the presence of a suitable base (e.g. potassium
carbonate) and a suitable solvent (e.g. THF)). The
Ceikpéunesl qfefosmnlawXil| (o8 ppnNesiotdctedt Bed/ort Wep@eeest (g, 3&er)
around the doubl e bond may effect the regioselectivity

degpvaivee theaeat} i18nWhigh Roow s Swegnimeciolins) eodsymieragy

BRRECEL o A AL PN AR g

J—R" Xl

wherein R® represents R' as hereinbefore defined and preferably, H or CF; and J is

as hereinbefore defined, with a compound of formula XIV,
N,-C(H)-C(O)OH XV

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, fof example such as those
hereinbefore described in respect of preparation of compounds of formula IIT (the

process involving reaction with a compound of formula X).
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wherein R and J are as defined hereinbefore, with

di azonet hane under conditions known to those skilled
wonod7vessagt, for exanple, in accordance wth pPOTEB20@®Y03L76

described in T. Hananoto et al., Chem Comrun., 2041

(2005), e.g. in the presegce of a suitable solvent

(e.g. hexane, diethyl ether, tetrahydrofuran or 1, 4-

10 di oxane or m xtures thereof) and optionally in the

ARG comppYIde S orEls Kk SRS P, WhTE, SR RIS, 2 M-
prétebled aflMr Ozﬁfotegt_\éh’(e.xvéslter{’ag&i\{émlé 'the?éo?% ﬁ'ﬂe&fﬁ%ﬁ R' and J are

commerci al 'y avai l ablfe, a nown 1 n terature,
asoergiplyeftve debined map bei prapared Py aeemtionpl s ddmpdned of formula

8RBT v 8B 5% A BB BT R SraRUar foses)
subl CAAN e Listellr BMpaddkd ah! Bbvkeafbil Ve By HhchindS Wi an

appropri ate reagents and reaction conditions. In this
appeoppigteteleciraphilelqurh 84 per son may refer to inter alia

" Co eh LV ' n i s" by B. Tr os nd
R b elrS et 88 o ol B 204 (18 IGGores
X1 and XavifiiH a@ditieens Yolaswdiebgitbafidition AgTd RethHIRYr&i8n
nodified one or nore tinmes, after or during the

pr ocesse$OHE (5§ BHd))apbe eompeung as permila &Y., of

compounds of for rruﬁ’acgj)@iwvay of nmethods th are wel |
known to those skilled 1 n the art. Exanpl e$ of such
met hods  iwheteird R 's tepsdsitut Conalkyt @eddchi®ofepresentk datsustie
25 al kyl gt i ons, acyl ations, hydrolyses,

esterifi CEVINGHEOURTHGR &8 Ralpi(s-Bdade.dramo prehlopeelur sor
gro c haasd: i f r to
the%gfouggxggg?ined i%ﬁ?g?§%1éaﬁﬁﬁgﬁuéﬁgh?%%g&ggygng
the reaction sequefdBL'In the case where RX\Ir R2

represents .a r F group, .such _groups may be i
inter- cor%g)retl% @'Sr ar_mg}b’ﬂ\ﬁg‘ii‘?@ﬁ et tH%p‘ieﬁ%gnt)méﬁl@rem LY
group) ORGr@EntEDS QuitdHIB Seavitld GFoudr sl b Gald ?e.g.o iodo or
processes described above for thée preparation of

conpoundérasfo) fasranghlonate gippr(opth at eOPQAFENtASOAEH 1 ded

Ni C12 (f95 éhe nveﬁﬁgoa to a chloro group). The

skilled pe§ oR ey a 288 er to " Conpr ehensi ve

Organi ¢ Functional G oup WO 2007/ 045868

PCT/ GB2006/ 003876 30 Transformations" by A R
Corgpoppds,qéyformayla NElhmegthe riprpred byvearties of Peangianapyridinium

iﬁ&ﬁﬁha%%‘%?%“g%ﬁgﬁl%ﬁﬁlw mations that my be

ment1 one conversion of a halo

RHCHC=C(CHR? 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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5 group (preferably iodo or bronp) to a cyano or
1-al kynyl group (e.g. by reaction wth a conpound

wohov4ssss a source of cyano anions (e.g. sodi URCT/GB2006/003876

pot assi um copper (I) or zinc cyanide) or with a

1-al kyne, as appropriate).29The |atter reaction may be
performed in the presence of a suitable coupling
Compaihydst of érgulea X3B| hadibenprepared by @actippef abesesbund of
s&at I hﬁ and a suitable base (e.g. atri-(Cl_6
5?%%%%62 i’ne 10 such as triethylamne, tributylam ne or
et hyl di i sopropyl am ne). Further, amno groups and
hydr oxy groups may, be introduced in accordance with

st andar d J-egmei-+iRhs usi ng reagents knowny{/ t hose
skilled in the art. Conpounds of the invention may be
isolated fron1their reaction m xtures using 15

ony h e It wil] be appreciated by
e SRRl e el Bareinhefiat, vith CpRan R SRRcges conditions
erﬁbﬁP td ﬁﬁ)@e sRIMBY §n ARd JHefG &@rﬁr?g intf2Eordi t%vﬁﬂ&lrocedures

groups of intermedi ate’ conpourids may nee
deserthedcired. Bjanpmote et iahg Efreou pSomion., @ﬁamﬂZ@Oi)he g. in the

azaol.e nitro ed 20 .t rote
pRERBERY 8 O gRe b entting Grubahin hudohess or L4
divkdreldr hakiites thdrdof§ %@é}ﬁﬁﬁﬁﬂﬁ {110&19 E}re(sénc@ of &h y 5asOr
aryl oxy-carbonyl groups); de groups (e.g.
acetyl groups) (i) N—alkyl groups (e.g. benzyl or

OB BRSSP Tt o Vi ke, SR T el ig am, x1a,
XN, pms,pjwr WVRrovpsadde Xy 11 kar sitheh %ﬁﬁhé&l&amlﬂ%ﬂable are
di aryl phosphoryl groups); or (vi) Nsilyl group (e.g.
“Nlprfﬁ?rbtem@: Plymagrbé@b}alnerdufnﬁm by antlegy kiithl thd ppmesms

th
Sy PRI LE Shtkeidhl LARGESRES, LS dhgel i

standerdctacmiouet,i Somcdveilghlo s@rtify maRribl erstRMEMEE reagents
formula Il]) .is an ester and the p razole nitrogen i's

and reackion gendiiqng. 4nihis sesnextuthe skified persap mashesferdotitter alia

“COPRHISITRY phesLe n e
y%rolGS|s sgep k oﬁhﬁ%og#ﬁggg SE% Ied(I Fg?ﬁgghr??mn%b

Preg0iA9045868 PCT/ GB2006/ 003876 31 Further protecting
groups for the pyrazole nitrogen include a nethyl
group, which nethyl group nay be deprotected under

The tsabdricht 0ONGigt o p? préé&ﬁﬁ afRe2BLRY] BYfkd IBX# g M&dified
hydrochl oride salt at elevated tenperature,

one REmRplectimes, alfermir ciuongthe 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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5 irradiation in a seal ed vessel at 200C. The
protection and deprotection of functional groups may

woab®/pismge before or after a reaction in therPCT/GB2006/003876

above-nenti oned schenmes. 10 Protecting groups may be
removed i n accordance Wt gt echni ques that are well
known to those skilled in the art and as descri bed

Treispirmafidat by Z0rR eXamipdke, O. pedii-€ohf@nd C. W. Rees, Pergamon
conmpqunds/ i nt er medi at es descri bed herein may be
Pgﬁﬁdggied chemically to unprotected conpounds using
standard deprotection techni ques. 15 The type of
chem stry involved will dictate the need, and type, of
Opiren tteosfongatiogs dbggsmays baehdntiased heligieqhe noavdrsion of a halo

SRR Rt Y fifto, Pt eSiP! Dot no b ot By B (s by Hection
with G2 BbrporEdeWhish 1Y s sRelid 66 c%ogaorwéfs MO HoBiunt! ST um,

Press (1973), and "Protective oups in O’ganic
cappat Beet Zine camnelee df withr, 1-alkyye, & epprepidats), G latitrzaction

' - J nter.sci 1999) .. ds of, the f la |
mih b€ Seri R Pheoeepte REX Pt BIRRHERE pelalyo)f e Loftadtum
i@ Ar86eP Bhsed! cabd ity hiid/ a sOHEHIe GASPQL deﬁfrﬁ@@%ialﬁgfﬁamine

therefore indicated as 25 Egarnaceutlcals. rtain

sucs s Jtipd¥lagtng, Srhviylming e efuldsisoprepylemineTh dFuxther, samino

- ' ' f l.a |
T e
cdnditlonwasiny¥0a2€7 ka8 a3hE BkIBBA A0 HeCRB3876 32 x3 X, 4

X5 X7 X6 wherein the squiggly line dissecting the
bond represents the point of attachment of the phenyl

COLBRAL Of &ﬁlﬁmg&%t orf é§r ;'bg iGRP Rt &Ie;zfl%g@%%ﬂm%‘ﬁsi%

X3, X4, X5, X an represents er ei nbefor
cadetintived techtiques ot hers represent H or X2 as

her ei nbef ore defined. According to a further aspect of

the invention, there is provided a conpound of

It h@ll B B pleciaftdl BAETHOIE dkiBBP YL theQlrt that, in the processes describe
phar maceuti cal I'y- accept abl e salt thereof, f% prOV|§%%

abpm@end 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);

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

(iit) 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 grouias protected (e.g. in the case where the carboxylic acid group of

the compound of formula ITI 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).



10

15

20

25

30

(A) when R represents G, R2 represents H, and: (1)
X3, X4, X6 and X7 all represent H, then X5 does not

woem7agssss Br, | or -C(OCH3; (2) X3, X5, X6 aau/GB2006/003876

all represent H, then X4 does not represent 15
-C(OCH3; (3) X3, X6 and X4 all represent H then X4
does not represent C when X5 represents nethyl or
nmet hoxy; (4) X3, X5 and X7 all represent H, then X4

d X6 d not both epresent
m@f‘@p@r BreEpips fortge priazelg ni Céﬁ%c?g@“gaamptheféa%ew@ch
migkh Efephf
P o Rt bR SRhdr SORTUSE, PR an iyine o
Pyféstine hﬁtrwhéqnde%h tat Flewttedh texaperatapy fos exdrsple NEdg niitjowide
nd.x6 r rese ts then X7 does not represent
HT%@%PBEJ’%/?S 2‘52300 Gpresents nethyl: (8) X3, X5
and X7 represents H then X4 and X6 do not both
represent methoxy; (9) X4, X5, X6 and X7 all
The progestinn apd dteple)mecx@n dbefanctivnalr groups enty ke pbecy befe or
4 e007/ 045868, PCT/ GB2006/ 003876 33 (B) when R1
I8 G BRY I the apoyermarntongd Siedes xa ' x6 and X7 al |
represent H, then X3 does not represent chloro or CF3
when X5 represents -NO2. According to a still further
Prgtqsting ofups menyi bestamavsd, intageqrdarics itlotactieiques thatpruwdll

f ned_above
it 1o, Bl sRubg R 3nCals A5 a® ¥ Ford beRipater o emnte.
prad:dtetl Icmnpbmﬂls/ﬁme&@&hdt&bades cr\ﬂhﬁfhefﬁn fRp be et arte@icBedndlly
() R1 represents H or ,. X7 represents H and: (a)
toyamprofesteg fgmpaunds uswmtaé@érﬁdeprot@qﬁ@ﬁ tochnighes not
represent CF3; 10 (b) X4 and X6 both represent H, then
X3 does not represent bronmo when X5 represents -NO2;
Tf(ec JypXdofasiedmirypatvblved pwils distatdHthet hedd, X3d d9gs d¥Oprotecting

resent chl oro when X6 resents CF3;
grou s as well as the sequence ?or accompl?s%m tﬁe 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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(d) X4 represents H, then X3 does not represent chloro
when X5 represents 15 -NO2 and X6 represents chl oro;

wOhkb)7/0RI868 epresents H or C, then X3, X4, X5, K6T&B100%H03876

do not all represent F; (I1l) R represents C and X4,
X6 and X7 all represent Hj32then X3 does not represent
20 chloro or CF3 when X5 represents -NO2; (1V) R
represents H X3 represgnts @4, then: (i) X4, X5, X6
and X7 do not all represant H (ii) X4 does not
represent G when X5:and/X6 \ epresent Hor C and X7
25 represents H;, (iii X8 dogs—Xot represent O or Br
when X4, X6 and X7 al'l gsent H, (iv) X7 does not
represent G when X5 rgp pbs H, G or -NO2 and X4
and X6 both represent H, (v) X5 does not represent C
when X6 represents C and X4 and X7 both 30 represent
H, WO 2007/ 045868 PCT/ GB2006/ 003876 34 (V) R1

whepindbe prusgaly Hneldikseoiing thedwnd semaentsrtﬁwpoist efstachment of
- X7 X
the @Fi Pt Bine Smpli ANToRRNAL hEPF R 2 3

ard Q€ Srepeesentepil’ @s bateinbbidRe dofinvddemdtte oersaepreXdhtal br X2 as

represent H _(VII) Rl represents H and X3 represents
erqppefonelefingds  does not represent O or CF3 Wen X4,
X6 and X7 all represent H 10 (MI11) Rl represents H,
X3 represents CF3, then X5 does not represent -NO2

-Aguoeting 36t a dmdheXGishast bf tepneasion, theantd Pfdvided nesemiosndlof
I represents H, X3 represents CF3, then X5 does
fof%B‘l)I%r Erlﬁse §& lT?edCIa,EOW’] &M 4Ph C%Wﬁalkﬁa‘%ﬂeptag]@p ek dhereef,

C

prévdé& thheugh conpounds of formula | and salts thereof

may possess pharmacol ogical activity as such, certain

(Aﬁﬁdhenﬁze@meamﬂﬂ@;]&%mgmsam H, ¢wl:g. "protected")

deri | of unds of -the igvention may exjs
or LB ebara i o H ot g Sadioms eheReer iy o
but maycecagm ni stered parenterally or orally and

thereafter .be . . 4
2) X5, X°, X* and X' all represent H, then X" does not represent

-C(O)CHs;

(3) X3, 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(0)OCHj or -C(0)O-isopropyl; '

(5) X%, X6 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*, X5 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*, X3, X6 and X all represent H, then X> does not represent methoxy.



20 nmetabolised in the body to form conpounds of the
i nvention. Such conpounds (which may possess sone

woheor7masseB ogi cal activity, provided that such RCTiGB2006/003876

is appreciably lower than that of the "active"
conmpounds to which they args netabolised), my
therefore be described as "prodrugs" of conpounds of
(Bowirest B' répreséhis HurRidengsennd CEQifolAdad of aflaeprebant I, i

jIancl uded within.the scope of ;,the 25 jnvention. By
X pfﬁ’%?%éefﬁfseﬁt gﬁﬂtﬁd’& 38‘%‘3?‘ AERTESERts -Nis- i ncl ude
conpounds that forma conpound of fornmula I, in an

experinmental | y-detectabl e anount, within a
Apcerdodp @ sﬁléld{tthweasp@:t of thebioutntibnhthere) is ptolidai ngmpeald
r ent er, 30 administratiaon. WD 2007/ 045868 .
5 Bl otifinsa o Tod Rahisbialtan Fennis ol dhgredarid
thidwidriohalairevistsethat] whaeRUfePresbrts P&; bagul ar, they may
inhibit the activity of |1 poxygenases (and
particul arly 15-1i poxygenase), i.e. they prevent the
ul P 1 conpl ex of which the
(1?2{ &%?%Sg%ﬁ}—g%ﬂagg%zﬁ%ﬁgn%ﬁggf%ns‘fa part and/or may elicit
a (4p- | iﬁoxgg@mxé all nErdedent H @b X Hb&alot rdppesep@Pp! e as

may, be demonstrated in the tesy described bel ow.
10 odﬁvbou angeX thoth TeRtespRti ﬁhwf dofs gobeepresertbrome vibies X

treat nq%eéggtst_ﬁ@e conditions in which inhibition of
g

a | i poxygenase, ahd particularly 15- |ipoxygenase, is
r dqui r 8¢ and (X Conttprepredentdd, ther Xilldes hoafeprdshitshRxd @gie Kk
to be useful in the treatnent of inflammtion. The

term "% on" wi |l be understood by those
ski) | edcdi Byt et th|E19 X Ql%l:é'ﬁgcﬁ reftB¥nf ORGLd R X3 Lepresents

characteri'sed ty a localised or a system c prot

15 responsiO; anbXwhdpedsemayhloso;el i ci t ed by physi ca
trauma, infection, chronic di seases, such as those
nmenti oned herei nbefore, and/or chem cal and/or

(IDIR/ sépbRaisFbr CEA PNKX IR’ 3Exhe T, ot bW iredcfir 8 aS
part of an allergic response). Any such response,
which may serve to destroy, dilute or sequester both

110LWL ntyéand <t7he i nj ur tissue, may be

(Ifg_gﬁi #eggegéﬂg§ é%:ga?ﬁ ax r?ﬁg g£ aﬁlgg;el{eseﬁgq, Fb[eﬁéé c%gf, plc’)tyrepresent

20 chi®dness; wied A represehits2ROp] ood vessel s and/ or increased
bl ood flow, invasion of the affected area by white

bl ood cells, loss of function and/or any other

(VY RPLBBECAI A (9 BEnRTI LA €d

@) X*, X°, X5 and X7 do not all represent H;

(i)  X* does not represent C1 when X° and X° represent H or Cl and X’
25 ‘represents Hj

(i) X does not represent C1 or Br when X*, X6 and X’ all represent H;

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

XS both represent H; |

(v) X does not represent Cl when X° represents Cl and X* and X’ both

30 represent H;
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with inflammatory conditions. The term"inflammtion"
Wi Il thus al so be understood to include any 25

wonbtd7aammg ory di sease, disorder or condition peCTAB2006/003876

any condition that has an inflammatory conponent
associated with it, and/orszany condition characterised
by inflammation as a synmptom including inter alia
(VcRt epresfiitoHiand Xil represdnitay/Br, theageTddes @ot ﬁpfe@érﬁi-gm &hen
pegyotic inflammation, and other forms of inflammtion
ovidts alhieresekl ed in the art. The termthus al so
i ncl udes, for the purposes of 30 this invention,
i nflammat ory pain and/or fever. WO 2007/ 045868
(HCR' GBReHOBRT6EK. Rprodente Fdomylthen Eddpaunsisembsent -NO,
or pul g | d,salts thereof may be useful in the
W%P%%ER?ﬁPd§?aQ§ﬂﬂﬁ§?ﬁ Aroni ¢ obstructive-pul nonary
di sease (COPD), pulnmonary fibrosis, allergic
diso[ders, rhiniti§, i nfl ammat ory bowel disease,
(\UDcRr sepresents [Haamch X0 ryprpseints, -NQy éhen Xt Heesowt Irepressns Cl or
orpnayy <artery di sease,..vasculitis, 5 pancreatitis,
C %Wﬁ?ﬁ?r@&a8§$é8gFﬂﬁF$?T§f rheumatoid arthritis,
conjunctivitis, iritis, scleritis, uveitis, wound

heal ing, dernatifis, eczemm, psoLiasis, stroke,
(il Be tremyesents H.oX mieprrsents §dastben XAldpprnotsepresatf S¥@savhen

X LP S SELAEAY 9na S2TERLARRIY,  Hodgkin's disease

Ignanci es, ~and any’ ot her di sease with an
i nfl ammat ory conponent. 10 Conpounds of fornmula | and
s thereof Xrgay al so have effects that are not
f

sal
e R}i EFPTesentsith A dnmiseaiy Che dheinis Aees najappreseni Gl trhen X,
XﬁgﬂygthpgﬁggaQ@pe_loss in a subject. Conditions that

may be nentionéd in this regard include osteoporosis,
osteoarthritis, Paget's disease and/or peri odontal

%@S@P%@%ﬁ%ﬁ%&&ﬂéﬁ@éﬁﬁ% lélﬁpgg%é?ssrp@?n{lmgogical
Bl BPaDRick SEin b AGHEASLRGeRATE (L NSFAbrlPN S RS

as the reduction in rncidence INg O
offqoapoundssof the irsghfiet ey oBosmoo be geepafeds whichi lnaeyl natnsbssess

alts .thereof are indicated both.in the therapeutjc
515 ae i U BB HEDPI PO REFOIToLlf Of ALY hnd Baher be
meRERed B tHe AoEH t6 Pt LbRAPSunddF W iRBndih. aShel Ed¥Founds
aspect of the present invention, there is provided a
wikihioay pessess see phatmasplogicd] aesiily, mioivigdad itkat sueoadtivitgds
ap%e%ﬂblya ﬁ]c%fe%r th%' t%lr}c %?‘nthg Cedl 1999 / %tcn%%ounds 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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by inhibition of, a |ipoxygenase (such as
15-1i poxygenase), and/or a nethod of 25 treatnent of a

wdizemagsses n whi ch i nhibition of the activity oPC&GB2006/003876

| i poxygenase, and particularly 15-1ipoxygenase, is
desired and/or required (eszg. inflammtion), which
nmet hod conprises admnistration of a therapeutically

Geirfreahdy ef fomaulat ] eﬁfd dlts md usdfulf becatbeqin parBiSular, they
her.ej nbef ore, defi pharnaceutlcally accept abl e

n%?é(l e GFIVIERO 1&9&%@%@%@?@ &articylarly Jprlipgygenase), ie.
?ﬁﬁéﬂltbjt}@ Etﬁonsé!fCITS-@i gggéh&ioer 30mpiat '(ﬁ%\lﬁ% the 15-
i NC I

ude manmmal i an I nc uman pati ents
llzmommmzmﬁ/aﬁmwﬁy eBait m é-lmexygemefm@dulaxmg

refers to _an ,angunt ound, whi
H I SERBES AL Tobl B AP Pbedia G e e dthenied dlow.
Cohpoahdseot thaynRetioR) Bt g bk - @eful RIS ﬁ@itﬁleﬁ’ty of AHEse
test or marker) or _subjective (i.e. the subject gives

cepilitionsdiie afihish drhibitioneelf s aadipexygsoes, SdCormpbunatly of5-

Its thereof will normally be

hg%grﬁghésﬂsteelfq'e qg?% ly, intravenously, subcutaneously,
buccal ly, rectally, dermally, nasally, tracheally,
bronch aII subl i ngual Iy, by any other parentera

§formuin Al a¢ it cxneced ishhe rsefaliin dhg Itygatment of
1@&&%@ !e dosage form 10 Conpounds of fornmula I and
alts thereof may be adm nistered al one, but are
preferably adm ni stered by may of known pharnmaceutica

1 R R ST B
m@dﬁbr{ﬂlﬁéﬂ 3harfferiSH kY |aelo§8 sdf | d}né %‘celﬁi’&s Pleo@éb'tlggsre#g)%se

arenteral or intranuscul ar nistration
isb rhaskbe eBal(cetd bjz)rphmwahtmmmanmyfemmrchm[cedlsenes, such as
accor danc t and d d/ or a

d. . .
ths% Pl Tt il JEmiE sPdon g edlagicel eagions to
exB&RACHinafli eerge ab HI@'@)"f'aQ AlIkRES Fes#élséﬁ UgnP e ﬁ%@e which

phar maceuti cal formulation includi'ng a conpo
MAY) Pe1i¢ #0 flesirgy, Cﬁéﬁ% ph E%lﬂ@i’ﬁ@ bafle theniaijrions dgent and the injured

R R et BtEE R P el ol Bt Sl ot

blosd eexkéls @hnd/or 1ncreased 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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25 The invention further provides a process for the
preparation of a pharmaceutical formnulation, as

woeowioakssg or e defi ned, which process conpri sesPOTIGBZ006()03876

into association a conpound of formula I as
her ei nbef ore defined, or a6 pharmaceutically

acceptable salt-thereof with a
Agberdmglye woinpaiuhds- aft teptuéd [ end adjtsthertof dhialy dentisedil in the

' 0 Conpounds of .formula | and s her eof
e R b Bk 3180 Brf ey
fibfoals, adlRr&is e Hitbrders, t RgntisCatfBRAmAry! BolRMBLRL0 afcers,
_defined 2007/ 045868 PCT/ GB2006/ 003876 38 herein

inflamgnatougApaie,, fevexi atberosdenosisosownaiydsiteryndisepssi wssculitis,
1 nhi.hi-t o 5- i enase,. inhibi.t.ors of ELAP ...

P Ea?%%x%xerﬁi;ss &SR flllggl\%/)r gt%lslg nrg‘e%‘P%tPﬁ ﬁf(gnéﬁ dCONHRFRSHS; e‘ﬁ‘ES’

sdetspuositianvagenhalisg( bdttas)is, anehar pRiiRgs, thieaBRBEleS,
agents that are useful in the treatment_ of o

NS 1GISSA%ES, SALRREBICH S ngiseaea Tuliplfersclesqsisst saypoitpsis,
' [ re . ' L.hat J . produc

HOBERS Pkt (0% i B, SRLARI 8] Gith NG an

inflemeiatdye tampordat.i ned, or a pharnaceutical | y-

acceptable salt thereof; and 10 (B) another
t herapeutic agent that is useful in the treatnent of

ChRbb@REBE fRRula WAG gsﬁs%@ésh%ag afsg RRONERLSs thad arf 08t filled

is fornmulated in adm xture
toph&ameetony imsehdnysnas segt abirethadpdicginh of dioheiéods iora subject.

carrier., Such conbi nat.i on, products provide for the
¢ 'lcﬁ’isstﬂ?ait ¥ %F EHRHERTY B Hfere ilﬁglt‘—:‘ﬁ?i BffeeRprosis,

osEVRIRHNEY, POSEWdid3ade® ARl BRFioddhed1 AR@MLL C c%g%ghnds?&f@‘oﬁﬁma

thus be presented either as separate fo ['at1 ons,
I whé rpbiprmageuticalls t acopptalle saffs stherebHrmayl dltisorlso clenpiséfsibsin
or a,salt_thereof and at | east

. u of .formyl a.l

inG AR B Pl MRt B PO e RS mcfens o

hepligsefttReréd, irtsubjtgrul ated) as a conbi ned preparation
(i.e. presented as a single fornrmulation including

conpound 20 of the invention and the other Hed
o ordl - t her. provi ded: .
CHIAREHE FmBACTd ST e PIEE plafeclalt SR i BEQ Wie i

andfor priphyibetic tread@ent of the above-mentioned conditions.

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 modﬁlated
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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25 hereinbefore defined, or a
phar maceuti cal | y-acceptabl e salt thereof, another

woOher7apsssgi ¢ agent that is useful in the treat PEDiGB2006/003876

i nflammati on, and a pharnmaceutically-acceptable
adj uvant, diluent or carri®gr; and (2) a kit of parts
conprising conponents: 30 (a) a pharmaceutica
Theterm ffeotive amodumti m@ratccmmimmmt obt coampnuhd whiclasonfers a
her ei nbef.ore defi ned, uticall tabl e
thEAREUTR GG OB freviEresh Beh R e
n@gmrmw iy Worhd tébt pd}aﬁﬁﬁ&g%f GabjeXiRCGRPHRD s ﬁﬁ;;@gd BMRE Lan
di luent or carrier; (b) a pharnaceutlca
Hﬁ@wﬁgnafpbhdﬁﬁnbﬁdﬁhg another therapeutic agent that
is wuseful in the treatnent of inflammtion in
adm xture with a 5 pharmaceutically-acceptable
Cadip'd‘uﬁfst of fBirhtle Mtandrsaka Her@t, willhhdEihallp BB QaLIHiStefed) oraNy
b) are each provided in a formthat 1s suitable for
sk auby P‘Pilsl‘)b rh%ﬁ@bi, oRctally.ndermallpt neselly, Tiacheally,
0 My
beE*éﬁ%%l%t elHEpE, bPlen| SR S BRERGE 8 i Sbatation, in o
p]ﬂzenﬁbminﬁﬁldzr&ce{ﬂﬁbmddsagmmmh process conpri ses bri ngi ng
into association a conpound of formula I as
her ei nbefore defined, or a pharmaceutically
b . [
C@ﬁl@@ﬁ&t@ (gf?fo?xgblﬁ it 5}? Fe@'{s Ifﬁgf H& al%t ngcﬁf?lngs?ﬁéfaﬁ)%e, But are
pnefa‘rhldymrdlmms‘tereé by vety dfd@stmqﬂmnmmnnﬁm écutriMohy, including
eptable adj vant di lyent or carrier.
D5 DAY (i o0 T M s cHROSR PG fs rocta
adiRRRRREM, Sst@1e sbﬁaﬁgﬁi %9' suSdtinbiBRd %F g&eﬁéﬂm e Sthfrtal @l
in conjunctlon wi th each ot her. Inrelation to
adhisispridore 9sd fhedikehe preparati on of a kit of parts as
here|nbefore 20 defined, by bringing the two
conmponents "into association wi th" each other, we
Slhdhcﬂobtﬁﬁlah&@t miNBe hMParel T ABIM shcefwitth§ardatd Qﬁd/ BRhd®pted
may be: @é provi ded as separate fornulations (i.e.
Phapaassatied praciicef one another), which are subsequently
brought together for use in conjunction with each
other in conbination therapy; or 25 (ii) packaged and
Aggoediept £ at ﬁgﬂieh efspéd SERBE anSertivAPEENtiS Husaprovided a

‘conbi nat i o
pharmaceutical formulatlon including a compound of formula I, as hereinbefore

defined, or a pharmaceutically-acceptable salt thereof, in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.

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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pack"™ for use in conjunction with each other in
conbi nation therapy. Conpounds of fornula I and

woheo7assssit i cal | y- accept abl e salts thereof mayPO®GB2006/003876

adm ni stered at varying doses. Oral, pul nonary and

topi cal dosages may range 3830 from between about 0.01
ng/ kg of body wei ght per day (ng/kg/day) to about 100
hengirk gk gayNSpiles, e cakiby, abdicosterofds, t mabdesias, Ifhibitors of 5-

Rty inBBros ¢ BrEp hapdieriat: etiviite pro, ind
I&ﬂlﬂi@féﬁé tdcep®r W20t UDIBGS ﬁ@ﬂr%&@@l@&%ﬁﬁ& ﬁgen@that are

typically contain between about to about 50
upgyul inflee peathent o inflapsnsiean about 1 ng to about 100
ng, of the active ingredient. Intravenously, preferred
doses w Il range fromabout 0.001 to about 10
Avgéidiighoud fithel BghecOBS tiRNhvéaiog, tHeR LiSprotided a combination
Advant ageously, conpounds nmay be administered in a
PEQdHef OIS dose, 5 or the total daily dosage may be

m Ri, i.de t -

(f ol GREpEM (b 100 (SERRls dfied, {1 £l Mtily-
ski | h@:dptyabksmllnthemotf,laﬂde able to determ ne the actual
osa e which wll st sujtable for an i vi dual
( e dhetaeuic agan %18 up al%watweflhofi Hfgammf@mof

w%gmm lesdH 8F icBfpodda®s § Fipt '
that is to ige P(r)eat egXP C@I) s étegpec%%%&ﬁggﬁﬂﬂp%

phaingbruticaléscacceptabie aﬂpuwamtl «hﬁuenhezpairm&r function and
response of the particular patient to be treated. The
above-nmentioned dosages are exenplary of the average

SE@S CombiRgidh FRAuct®fpr&AYE $& theeadniFisithithhabs cérﬂﬁ&ﬁﬁc@tsthe
where higher or |ower dosage ranges are nerited, and

inygatipnafre canjuhétion wht the efbepshendperhc sagenty endimay thus be

of fo have_t he. adyant age th
RO Rt e PR oG ebriGa b grt O those
forinpRXYPELEREREes F&ﬁfdt dfcfabnila)l dSr bdlPOXBEL ARS8t ledd one
Conmpounds of formula | may al so have the advant age
CQIp{Escs ﬂ@yothwh@rép%neeage@tf Pr By bsuyesentsd, (L @)efoﬂ@§1§teﬂb)%$ e

e AP et ed POV sl BB RE R Bhpound

ofaths divbetibr didnhe Gthdr/t(héraba)te agelpt ter phar nracokl netic
profile (e.g. higher oral bioavailability and/or |ower
cl earance) than, and/or have other useful

ngﬂlgpcqgmg[jepgllwdgaym cal, or chem cal properties 25

over, conpounds known in the prior art, whether for
use in the stated indications or otherwse.

(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 pharmaceutical formulation including a compound of formula I, as

hereinbefore defined, or a pharmaceutically-acceptable salt thereof, in
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Bi ol ogi cal Test 30 The assay enpl oyed takes advant age
of the ability of |ipoxygenases to oxidize

woabynmassag ur at ed fatty acids, containing a PCT/GB2006/003876

1, 4-ci s-pentadi ene configuration, to their

correspondi ng hydroperoxy ™ hydroxyl derivatives. In
this particular assay, the WO 2007/ 045868

PCT/ @Bai06r 00887 hartibcditioatky gesapiablevedgivantp dilidrited carrier;
human_15-1i poxygenase and the fatty acid was

ar acfA"oni ¢ acid. The assay is performed at room

(benperptabhe(Zddt 2amulae hbRdinkOinotieh Meerafeatiaddest thet is
each well in a 96-well mcrotiter plate: a) 35 L

phos perfte Bufther &gatqwent nel (pEgogsion7 in) admigyre with a

i nhi bj o _ - vehi 5 | DMBO; c)

10 L Bkl SRERAI i Shat AL defic

whitel tqopongengarand (HBGe chtte ppivadedsin afemi A hatsethbl® for
m.nutes. at roomtenperature; d) 51 of 0.125 nmM

agqngaéqqaggwrbco%neu@rhw e othe- pl ate is then incubated

for 10 mnutes at roomtenperature; 10 e) the

enzymatic reaction is ternmnated by the addition of

The Gn¥entibDHrtlan goryideshe paoaessitforothe preparation of a combination

15- hydr oper oxy: ei ¢ tetraenoi c acid or 15-hydroxy- .
qu%&lg%/dﬂﬁe Frggﬁéﬁoaé a‘gﬁiﬁeg’.s V%&% uPegeBy PEvESe 1nto
a B%igeion_-rh§ EHMBAIHIO b Sfohﬁx!dHStItr ﬁage%iééy%ﬁg’lﬁlife ofietiR&, or a

fol l owi ng exanples, in which oW ng
phismeesritigeliyo mseptalle relt shpreofywith the othey sy utiBuigent that is

n--but vl it hi.um P.4-di net hyl i nopyridine 20 DMF
uffut e i, Y R SReRE Cl B PR 16 et eally-
a@kepiible agpbvaitedife@bratahanol MeOH net hanol 25 M5 nmass
spectrum NVR nucl ear magnetic resonance rt room

t enperature
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

(11) 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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sat. saturated TBTU _
O benzotriazol -1-yl-N, N, N, N-tetranet hyl uronium 30

woetr7aksseer obor at e THE t et rahydr of uran WO 2007P02633806/003876

PCT/ GB2006/ 003876 42 Starting materials and cheni cal
reagents specified in the gyntheses descri bed bel ow
are coomercially available from e.g. Sigma-Aldrich
tFbinalyCirewdic bbtsieen dniue 1 ahper atioseSG mpethd pirélfiérdblty PEten
aut oneric for of ¢ ounds of the 5_exanpl es
AR R B ro?ﬁ_ﬁ? WPEpRgIFAIEl IHrayPRQpskynreferred
dos@d BtIEchngAliflom btk VW1 © {RLIE0 %g/g%?/ﬂge&%ﬁlﬁlco §°éoggﬂaﬁt rate

.exanpl es descri bed herei nafter shou orisi dered
ipfysioa. ilvantagseisly, Symphesissnaf be adnenisetidainessing]d aily dose,

o BRI o I Rk (il B K e o
fotul tonestiilg8. 55 nl, 67 mmol) and triethylamne (9.3

m., 67 mmol) in acetonitrile was heated at reflux for
2 h, allowed to cool and concentrated. EtOAc (300 ni)

d H. th | Wtk on .4 ter n .
Ry SR Rty 6 58 Sulnelh, oing By B Gotgmnine e
actugbdabid whidh fxild be EidSAuitablegby gn ldividial b&icpORRAUNE [a&ly
an off-white pogder, (Yield: 7.92 (g 58 % . 1H NWR

9 MG itsihe Teutg obadmigistraiign, the ype andseveriy ofithe condrgon that
: 7 6. ; 7 . 3H) . ..
158 be Bt eOfell by ikeict 42, Wikt i, fepdiubBiion Hepari
funmtiph phyaspast ef the pprtBular patlend b botr&ited. , TiR. #bbvermntioned
was added under argon to a sol ytion of

doseh JEn ST BR -3 AUPRET F3a IR SRS Gagrseq bs indigidual
5eR ok vBERBEHRY 81 (dwer @%Qg’@l)an%& %@%&rﬁ&},%g cf%%]% h?rﬁf‘%itm

The m xture was stirred for approxi mte

thyefcopacoiiibisanishtioroet hane (3.7 g, 15.8 nmmol) was added.
After stirring at -78C for 18 h, NH4Cl (aq, sat, 50
m.) was added and the m xture was allowed to cone to

Coinpotidsest oaBulall)m¥@sarddRbdvihesd BYElRySRPRFRLEA afiPo:

t he, aqueous phase _ .
selective inhibitors of lipoxygenases, and particularly 15-lipoxygenase.

Compounds of formula I may also have the advantage that they may be more
efficacious than, be less toxic than, be longer acting than, be more potent than,
produce fewer side effects than, be more easily 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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weuoi7iussas i on by chromat ography (1:4

extracted wth EtQAc (2 x 100 nlL). The conbi ned
organi c phases were dried (Na2SO4) and concentrat ed.

foll owed by recrystallisation from Et QAc/ hept ane, gave
the title conmpound as whige crystals (Yield: 1.1 g,

84% . 1H NWVR (DVMSO-d6): 6 8.17 (dd, 1H), 7.87-7.67 (m
lipbhygeRast5whs a BidifiedRRABH 7/ 0K BG BerRAET /26BARO 6/209 3RIS was

43, 5- Chl oro - et hyl pyrazole (111) Sodi um et hoxi de
ayashigppic pgidy The assey 13 PRifeImed i Joum demparaiuse @8r4% CoanGthe

- I t hyl I
f%%&@*l%%@%??*@iﬁ’ﬁﬁf o Pt MR o 2 ey 7 €
ayl? 5 pbiptesphata bEffé]dd@ﬂﬁmertEBS)@iNggxl ution was stirred

30 t rt 0 dded, th
iﬁ%@@éaﬁg%g’ﬂ@rwlﬁ}ﬁ g%fl%é gﬁ%&ﬁg\&?agqu:ous, . gl\/p and
c)el(d) acses 1 wixt nEri fed(B1utichQ? Bhpo 9%&&%15{ BBE OOt ates

conbi ned organi c phases resu téd in precipitation
a@rln@l’oated f@@mﬂmﬁ% ag plonetemperatwoyal . The precipitate

fi.l.t d.the,f trat
B3 Be et B BESITE: MRk SRR %o
nfinted @krbdrd @dhpparseandi ng (Yield: 1.0 g, 33% which
was used without further gurlfl cation. 'H NMR

GXWWIC rg:ction Beerriipated by the)addisiond! (@) niMeOR.226 (s,
yng Ll giﬂ OO BRI YL 8ROl Srobidid G Mo M iroxy-

eiboszitatmit add i medstinel by ravepbeeptade LG, 54 mmol ) and
pyridine hydrochloride (37.0 g, 320 nmmol ) was heat ed

at 200C for 18 h. Hydrochl oric acid (aq , 2M 200 )

TSt A SRRl 08,10 YO RO BT IS e

foblogany abbeeviatiant maypbe emphshéd w th Nad (sat aq.

150 mL), dried (Na2SO4) and concentrated in vacuo to
give 20 the product as vvhite crystals (Yield 4.03 g,
a4 N . M %LH) rn/z 117. 'H NVR (DMSO- d6, 400 MHz) 6

2.66 (s, , 6.02 (s, 1H), 2.20 (s, 3H).
BELiChI or opfybdzbiﬂaum carboxylic acid (1V) 25 A solution

in water (120 nL) was added
ort| o‘ﬁl 6@@?1“]30%}4‘%% of 5 h at 70C to a solution
Dpﬂ: 5- chl ofigedviFBidaphigyr azole (1.0 g, 8.8 mol; see
| nt er medi at e z'lll) above) in water (50 nlL) and

DiP&A - but #hisppronylathylantihge

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

Et QAc/ hepPamn&B20@d03876
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m xture was stirred at 70C overnight and filtered
through Celiteo. The colourless filtrate was

woanr@asgeat ed and acidified wwth HO (aq., 2M PCT/GB2006/003876

Filtration gave the title 30 conpound as a white
powder which was used w thgut further purification.
(Yield: 913 ng, 80%. 'H-NWR (DVMBO-d6): 6 6.80 (s,

Staring fadBia(sh anc}s ],Cchélhil}:al V@g&lﬁﬁ) M%ﬁ&ﬁ&l lﬁ’ﬁﬁ’/s@ﬁ@%ﬁ/ QS8R
4 1-Benzenes onyl pyrazole (V) A solution of .

b F’ﬁ%?%n@ercglﬁw@al ér?mb%&z%a@glﬁl%ﬁwme ihgmiepds. (8. 5
mL, 67 mmol), and triethylarine (6.8 nL, 67 nmmol) in
acetonitrile (250 nL) was stirred 5 for 30 mn at

Unksss wiherWise stated, iome evasiocod edusameniad férindst eff eonpdingls of the

filtrate S, concentrated, to a Il ow residue tha
IS Gerobh, PRt Gy gnge PIePHedERONY RagPhayaed. Al
taR@eier Rt fBlrhd §BEIABLUNS BT EeQAGhpRRt REG A Rrdiiidr ishb@ld be
conpound  as colourless platesS (Yield: 11.99 g, 86 %.
COppS to brBclgesd S 8.48 (d, 1H), 7.97 (d, 2H), 7.90
(d, 1H), 7.79 (t, 1H), 7.67 10 (t, 2H), 7.61-7.60 (m
1H). 5-Chl oropyrazole (VI) BuLi (1.6M 3.4 nL, 5.4
Synthds)s ofdsteactdiédeginder argon to a sol ution of

1- benzenesul f onyl pyrazole (750 ng, 3.6 muol; see
Internmedi ate (V) above) in 15 THE (50 nL) at -78C

1_ﬁg§%gﬂe§}l%5§1g@&®ﬁlé:5%q1 ;I?r 45 min before hexachl oro

. N was added in one portion.
Aahixtre sf Brméthgpptzold 8Cgf 60.9 Himolyj enzédesulfonsll thRrideS8.55
| Lowed to s 0 .10-15C over 75 nin. The m xture was
o7 B h o SSEPAEICS (13 s ooty i Fegiopyle aeheated ot
ref18Y $6rD, NRNIBwE@ RACY GA BSHbeh a’?t?ﬁl_. aﬂf{f}ﬁ&@ 0B E;g]?)ﬁ\gggﬁded and

extracted with EtOAc (2 x 5 ). e co organi c
the Goluhias ees BteeeddaridechnChizt 2B Jo prostidecn slitt reaidmd . whible was

sem.-solid i due. wgs . dissolved in OH.(30 nL) .
cry Gt Dy R Fh T O HOEH B B SRRt (Yield:
7.9ELH8%)6 nL, 7.2 mmol). Stirring at rt for 45 mn,
1addition of NaHCO3 (sat., aqg., 1 nL) followed by
Fe MR ¢PMHO-dQoadet (ditlithn 7687-1.9k (mx RHACT.7&utd, 1H), 7.66 (t,

ugi fi jon. of e residue by chromatography (1:1
2}& é&é/&a@tgﬁ&s’ag&e the title conmpound as a 25 white
solid (Yield: 78 ng, 21%.

1- Benzenesul f onyl - 3- chl or opyrazole (VII)
5-Chloro-1-(2-chlorobenzenesulfonyl)-3-methylpyrazole (I)

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
(NazSOs) 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).



10

15

20

25

30

A sol ution of 5-chloropyrazole (35 ng, 0.34 mmol; see
Internmedi ate (VI) above), benzene sulfonylchloride

wOQo@ddsssk, 0.34 mol ), and triethylam ne (0. O0RZTMB2006/003876

30 0.34 mml ) in acetonitrile (250 nL) was stirred for
4 h at 60C. The m xture wes cool ed and concentr at ed.
Purification by chromatography (1:4 Et QAc/ hept ane)
gave the title conmpound as col ourl ess needl es (Yield:
5. o, 51% . rV\D 2007/ 045868 PCT/ GB2006/ 003876 45
€8l8.61 (d, 1H), 8.01 (d, 2H), 7.84
Soium EHfoxidé. @15MIt 162HInL., 74079 mbfd)) %dal%-addec\ll ltlol’jl 55c>1ution of

4. 5-Di chl oropyrazol e- 3-carboxyli'c acid (
5-cbiirerir @echipsebanaenasulieryels-sietullyyretlo UG @, s27 rmewl; see

ot ST P B R A I O TR S8y s Tor
30 (2nGit k), wasdr (100 @Mgrwas ddded e S@iktiie Qas Wastralisedl iBfhef HCI

18 h in an gpen flask and then concentrated in vacuo.
<aqﬁH@qSe%M%taPE §X§PQIF$ Witk EtQAG (het KW ml)hCerengatiox phche

corfibibed ek B RS rSAIRRTYE OSRGOS 5 (5t IAd ol

rerrmy\lj;}éI élﬂteqmd\:(cﬁgdfaiém\gug gheretl gé@d%dethé ﬁﬁt{ﬁ Qﬁ)ls Qbm/a&tl??g.ﬂotl%ve
r e ) .0, 9-... -H) nz/z .

thepitis C%’BWB%‘ %a h@@mml@shascrx%.a%agf Q@ stanging (el 1cQ g, 339%)

whibh vhasRrséll withdut frhitos QRERMhPY T azol e- 3- car boxylic acid
I a) 2,3-Bis(trifluoronethyl)pyrazol oll

)
'H HD+de): A 1Ri66t(br & 160, A0R, nBRY2.2e{snBHN i odi de
(3.00 g, 13.51 nmmol),, K2C03 (3.73 g, 27.02 nmmol) and
2,3-dichloro-1,1,1, 4, 4, 4- hexaf | uor o- but - 2-ene (m xture

5-Cbfor6i3Smet@QIpgRdolel(AMSaiteaMSsynfhedi§) 9. 39. 41 nmmol) were
stirred in THE (100 nL) at ri for 24 h. The m xture

A m@ur@apg i5tqhﬁﬁ@d>3oém]®ﬁpﬂm (T D00g.b¥ , mumd e end 1f@idine
' g _(2M 5 :

O Lo B M Wbl SRR o

acidrgq., 2V 200 mI)Na@SkHted aifier 6QUIERMNo-23RE drdl 8 GHBeturENPas

resi due was dissolved in MeOH (25 nL) and filtered
extragied g KiE1Aa S PO nihe Fhel qombtieedo® gonis estade meraashad

el it C u Soshightl | | aw needl es .
wit i1 (OF, b 0L SOTPERI RSSO Dlliselasttild o e s v
the pebddct at Mhite erykald OheldUD3 g, 6432).(ddd, 1H), 7.02
MS (M*+H) m/z 117.

"H NMR (DMSO-ds, 400 MHz) 5 12.66 (s, 1H), 6.02 (s, 1H), 2.20 (s, 3H).

5-Chloropyrazole-3-carboxylic acid (IV)
A solution of KMnO, (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 zerz-butanol (1 mL). The
mixture was stirred at 70°C overnight and filtered through Celite®. The colourless
filtrate was concentrated and acidified with HCI (ag., 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).



10

15

20

25

30

(ddd, 1H). 30 (b) 4
5-Bis(trifluoronethyl)pyrazol e-3-carbox |ic acid KMO4

WO 200M4s86849. 0 nmol ) was added portion-w se t oPET/GB2006/003876

m xt ure of

2,3-bis(trifluoromethyl)pyrazol o[ 1, 5-a] pyri dine (2.49
, 9.80 mmol), t-BuCH (30 WD 2007/ 045868

PCT/ GB2006/ 003876 46 nlL) and water (120 nlL). After

{ tirri at rt Io 24 h the m xture was filtered

~ e filtrate was washed with CH2C 2
A §AuRch Hﬁbya&ae st he7P BimoIRShepdidsshiashyl @nhibridiet (8.5 mL, 67

concentrated hydrochloric acid (aqg.). The m xture

mne@h eef ttm@i]tlsé@mm © &mb 67) mgml}elraacgmnmle AP enLnevgs stirred

for:?ﬁ I’I%]%t dlil?gu}éh O%CG at e 29003 ({na}e)d r%%?e O‘Pﬁé qﬁgate was

corﬁ;emattad Ith s §ellwMesidyel rtagthkas llﬁuﬁreﬁdbs( athmﬁogMphgz G:4
e solid was col | ected, washed with water

Et%s(bemarrw) Regryptalfsasion; ffom fiQd cfhsrgng gays ghe fifle ¢ompound

(Yield: 1.63 g, 67%. 13C
asﬁng&%%é?(%y?@fﬁkﬁ%iz (s), 141.3 (q), 137.7
‘H(I\H\)IR,(DMs@-dé)%xm 6H), 7001 @) 2H1L T200Kd( 8dD), 7.79 (t, 1H), 7.67

- Trifluoromet hylpyrazol e- 3- carboxylic acid ethyl
@ %@1 droleng0 @.sldDut i on of trinmethyl silyl di azomet hane in
di ethyl ether (2.0 M 1.8 nL, 3.6 mmvol) was added
slowy under argon at 0 Cto a stirred solution of

SC&ﬂdsmbmﬂ_@é}eWIHS trifluoro-2-butynate (0.50 g, 3.0

in_diethyl ether (10 . The m xture was
Bukt |<} ﬁ%l 3 BLE 3Hrmmop) %JaSt )eqi c‘@%ﬁbtaﬁg%éo rerlEPa Al

gt Eﬁgﬁﬁ
- b%_{%&n?né?})l(fdwl \;\ag(glh E(Zﬁge T at e Cf eé ere %illé’dtﬁ g\f o%bﬁ%f@? él’l

THBY(5DI raEh atc- OB YO Tladh rmxmxeogfaa pﬂmyec( Eir@&cmhre ptfme )hexmch@me

th wd Yi el d: .46 0
ety (L o B, e ks bt Attspnm BB C gohp
mugisthe ﬂﬁﬂture%a%.qall()%ed 2 Dwarrk t€80-160¢C 038D 75 min. The mixture was

| oro-5-trifluoronethyl pyrazol e-3-carboxylic acid

pm(red )nt«Hz@N(I@ (1:1g 29,651, POnmb).) Thealeyersl deste penraraton anjl de

s PRI oMb eSS B 42 e S gy s o opgenic
phadds Ivei®irled (NBBOY) (8O EOnbentttel. Wekee lsefiZa8tidriesidhbewas

m xture was stirred at 75 C for 3 days. After coollng

disgodvedrip NMef@H (p@ anlpi fodlpweddy &Fiﬁlﬂloéroé@o flfn mgthopitte (3
Mebid 1 ALS,, WoS o G00E QiR §Fr £3r Y3SHY: addition of NaHCOs (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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Concentrated hydrochloric acid (ag., 10 nL) was added
and the mxture extracted wth EtOAc (5x30 nlL). The

woandrimassgsext ract s were washed with NaC (sat. PCREGB20BD03876

50 nL), dried (Na2SO4) and concentrated in vacuo to
give the product as a whiue solid (Yield 4.90 g,
84% . M5 (M-H) to/z = 213. WD 2007/ 045868
HPNMEGBZMI%? -0)38861 (4,71H), 8.01 (d, 2H), 7.84 (t, 1H) 7.71 (t, 2H), 7.79
ﬁn no- N- net hyl benzenesul fonam de (XI1) (a)
(At hvl - 2- ni t robenzenesul f onani de 5
2-Ni trobenzenesul fonyl chloride (2.22 g, 10 nmol) was

added portlon W|se to a mxture of nethylam ne
DI ) and triethyl am ne

g s P TR Bl 00k P B oo
cadddylihaid {6y (205 Hirﬁol\’\@e‘é @Qﬁﬁé&ar&f Pgﬂg?ét«ﬁf % (2,0L)

stirred for additional at rt
at (5QveR Y hwadhadabiion Twes mrmdufce 1#ad ibOanvaptre dlask tand then

S 18 Bl S Aot RS
mI)O i dmbifdd OManRaHa&S werbaFdsHad dlith ﬁﬂgl §§t ];%cf g%?? mL),

Cl12/ MeOH gave the sub-title conpoun
drig@ (NepyOapant] eancentiasddiinivatio g g65%e produdivR 4 @M:i@pdﬁvder
(Y%d&)_qulg) élﬁ 00-7.95 (m 2H), 7.95-7.86 (m 3H), 2.54
(b) 2- Ami no- N-net hyl benzenesul f onami de
MS\NgBHIYW)/z 279 t r obenzenesul fonam de (1.40 g, 6.47 mmol )
..bn MeOHd (30 nL) was hydrogenated over Pd on carbon
H NN By( e 0tMHERD) &hé4 (eibRridi@d @, HAd 20 pressure
for 2.5 h. The mixture was filtered through Celite(r)
and the filtrate concentrated in vacuo. The residue
4.5vmis (tRfndrbinethy Dy e e 09 TRE Qg BRhY  (Et OAc/ hept ane)
to give the t|tIe compound (I.1I0 g, 91% as a
colourless oil. "H NWR (DVSO- d6, 400 MHz) b 7.46 (dd,
A 26 £d , 6.81 (dd, 1H),
€36 (d, 3H). 25
A xﬁm@vmernf Nhindiop?ﬁlﬂmiuhﬂi&ﬁdkﬁ@ld)(f ?n@msdqnﬁﬁﬂ)l K,Cd:803.73 g,

6\& t hyl - 2- ni trobenzenesul f onani de
27. mmol and”2,3- dlchloro 1,1,1,4,4,4-hexafluoro-but-2-ene (mixture of cis-

and frans-isomers, 9.18 g, 39.41 mmol) were stirred in THF (100 mL) at rt for 24
h. The mixture was partitioned between EtOAc (100 mL), water (100 mL) and

hydrochloric acid (2M, 5 mlL), the phases were separated, the organic phase
washed with NaCl (50 mL), dried-(N2;SO;4) 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 8.45 (ddd, 1H), 7.75 (dd, 1H), 7.39 (ddd, 1H), 7.02
(ddd, 18). |

(b) 4.5-Bis( triﬂuorometh?l)pvrazole-3 ~carboxylic acid
KMnOg4 (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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Prepared by a procedure anal ogous to that described
above for N-nethyl-2- 30 nitrobenzenesul f onam de usi ng

wdi2oetoaydean ne hydrochl oride (978 ng, 12 mmol ) pCricB2emd03876

of met hyl am ne hydr ochloride. Yield: 1.15 g (51 % of
white needles. 'H NVR (DMBO d6, 400 MHz): 6 8.00-7.83
(m 4H), 2.82 (s, 6H). WD 2007/ 045868

mU?@ﬁﬂ Wﬁdﬁﬂ@@rﬁS)?GAﬁéB stiippg at rt for 24 h the mixture was filtered

reBcetr e R FDGIRS ™ VR VB el I 1 B the B

waﬁﬁ_ﬁgisﬁlﬁ ln%tlﬂly LBRBZENES Wy HRRRIHE Cadid ‘XH&} ). The mixture

net hyl - 2- ni t robenzenesul fonam de (1.15 5 g, 5.0
corgemttaked nstead tofgide aesphiy) whichiwasoberzier asith ovtans (20

YI gl dmgggna@ ex’g;( 9%50{]@? ?alégio e(-sngl& 0| ou&ue?csfgﬁgl?a%cgfmm
hyc%g%lﬁor?c §<,71%( ddl, 0]1'1‘!)1 2.56mB% (WdsoliliHhas Bolfotcds wadtd with

waﬁr KNOI ilﬁﬂl)mﬁﬂ hlyﬂeel 4n ohduor toptveathe [ tile3omaolok vk iacwhitd splid
qf 5-Di fluoroneth Il pyrazol e-3-carboxylic acid
(Y@k@h@)@(gﬂ h)- ‘g, 9.45 mol) was added in portions to a

13 ' r | +43- raz (

IR TR e 67 M TR RS IR AR

(q)mpgtzu(rqg was stirred at 75 Cfor 18 h. After coollng to
rt the precipitate (M02) was filtered off and t he

filtrate was concentrated. HC (aq., cone.; 2.0 nlL)
~ER %9&93, Bl aMB O X bR Ak d with EtOAc (5
41‘2@J0ﬁc laﬂgzézlgﬁncg%ied elx?r actg wer e washed with Nad

A fdiation, oﬁtmnetﬁﬂsﬂjd)hazmnethdne( Naﬂ@fhayj etlemd2doNeehBraled. 6

g e VAR PEPERPOAL O C (4 2 risd selBR ot Gl e+
trliixggo SBurhdte (.5 0¥53 (O'\fhm@) iR Me@hb}&‘ eﬁ@i‘-(lO]{ﬂ) N (Diibfe Wes

MHz) 6 1472 s, 1H, 7.03 (t,
stirtdd) at 0 6COfpr (Ssmlrﬂ, |-ﬂ)1¢ 1®5ba(t]b)vas removed and the solution stirred at

Dfl I
B FTHE e Wae BubBnBd ST ba s sortal 4 g bsldue
puSdity aholdn bﬁﬂoﬁ@f@rapmyt(mwh@meg 1@ gberthoyydduet as
acid (100 mmlg In water (100 rTL) at it over

aV@l‘EhpOWﬂ@(éfggdlt%ﬁrm&a@ %lirred for 18 h in an open

bR TRG SBN 1 TH  BELSI LIRS g, 30

(t, 3ED).

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 (5%30 mL). The combined extracts were washed with NaCl (sat., aq.;
50 mL), dried (Na,SO,) 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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30 washed with NaCl (sat., aqg., 25 nL), dried (Na2SO4)
and concentrated in vacuo to give the product as a
wohid/e4psesder (Yield 106 ng, 87 %9. MS (M -H) RaErGB2006/003876
195, 197. WO 2007/ 045868 PCT/ GB2006/ 003876 49
Exanpl es Exanple 1 5 47
4- Chl oro- N- (2-chl oro-4-fl uoropheny) pyr azol e- 3- car boxam
ide (a) 4-Chloro-3-net hyI pyrazol e hydrochl oride A
stjnr_r 2d but| on qfo pyrazole (50 mmol, 4.10 Q)
m.) was saturated Wi th
chlorine gas at -78C. The tenperature was allowed to
10 rise to rt and the m xture was stirred overni ght.
(a)T‘EMeﬂlVﬂnzrmm@&@i_ﬂQ@ém&h pent ane (50 nmL) and
2-1\?1 {n%?ﬁtefsﬁ’l%on ﬁgﬂﬁ%@ﬂ? & rrHigB}g \Jﬁeavdwflg& tg%mont \F]wse to a
muﬁt&fet of meetify2xbide mtydroa]ﬂdrtde (80 g Brompbhend tréetbylpming (13634

o AR ity ael: (Kemiaz) D201 gpeieatd 3] albfeio ddm &

rt, s;ltg%edlfgr %gzaﬁg the%omge%H](g@rMﬁﬂ%@ Ohe hBudviizas sﬁrred for

addﬁl‘aﬁaﬂ drohyataz @né-tBerc &Hh6ky EﬁOCméb i ‘MaSAadﬂl@ﬂl Thei | mpxgigre was

| w1th Qgcfi.rgdigérl?% gélg eéq gﬁ&éyf(@y Tﬂz & B\E%Cg (gaﬁ a%lr | ﬁ? mLZ))0

dri@fr @j@@g@)ﬁlt End S0or¥aRtated 1 i Shcion At give ( @Qﬂowﬁh)teem
stirred for 3 days at rt and then for 5 h at 70C.

Regrystellisationagomi CHeGk@MeQH dzavsnibe riupaitied corppeimslc At étlglét?y
cid . 0 was added and the m xture was
yel@%?%?@?%(@b#%‘@tg&))wx% nmL). The conbined extracts
T WRVIR MoV EIS ABRDS (magH), 7.98-7688 (GNSIHOR)54dd
H once%?ga?ed’ to give 640 ngy ((I;Z%mof t he <25 sub- tlf(le

3Hgonmpound as a white solid. 1H NVR (DVSO-d6, 400 MHz) 6
13.47 (br s, 2H), 7.92 (br s, 1H. (c) 3, 8-D
i chl orodi pyrazol 011 5-al', 5'-dl pyrazi ne-4, 9-di one A
(b)@AﬁMcﬁNQﬁetHﬂBéﬂz@ﬁ&ﬂMbmue 3-carboxylic acid (2 0

; see step. ( 30 aboveb in thi
N- Mmhak?@etrqbzszeﬁtaulfnﬁgmw@a(tlé’r@ g O-4/armg 1f1é\fie%Hoé§§nLWéS
hy%?% %%?ed 5\% qi?iytm b%&ll 8%%@%06 GHE Vit datﬁﬂet‘(tafe%e?&gret B&a

€ pro Gct enployed" |
pressure for 2.5 h. The mixture was filtered through Celite® and the filtrate

2-

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-dg, 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)

(2) 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.

I'H NMR (DMSO-ds, 400 MHz): & 8.00-7.83 (m, 4H), 2.82 (s, 6H).
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next step w thout purification. WO 2007/ 045868
PCT/ GB2006/ 003876 50 (d)

wo-207lassas N- ( 2- chl or o- 4-f | uor ophenyl ) pyr azol e- BeTaB2006803876

m de A m xture of 3,8-dichlorodipyrazol o[ 1, 5-a;
1',5 -d] pyrazine-4,9-dion (0.20 nmol, 51 ng) and
2-chloro-4-fluoroaniline (1.0 mvol, 146 ng) was heated
at 120C for 5 1 h, cooled to anbient tenperature and
| é ..The precipitate was
Wt H-pent ane (30 nl).

Pregai’e?lt 9;1; |d %)?Jc'e@lﬁ}ef &{Mﬁgoﬁé @51 that @escfiBedl abdte 1Ty 2avihoSAH-

(77 % "of the title compound as a white_ solid. M
me@hmbéﬂ)zentslzlfmamdb frog NiV- Mtbﬂ%@@éemwumwel@ <2

o, S sigol} Hond 85 Rreublhny oo ptolnide, HBgidy b9 me

(SWWm@ilhbs(tZOQhﬂws@ode | uor ophenyl ) pyr azol e- 3
-carboxam de 15 (a) 5-Chl oro-3-net é@pyrazo
a

ARATIMED 5, 4 BEEDLS 31 Bet W yeBh el s G5 i y1ED-

oA Zofll gl e (151 o) 0 o sealea s

irradiation for 2 h at 200C. After cooling to rt,

Et OAC (15 m_) vvas added and the 2 m.xture was washed
; Qe pdefXIVag ) dried
(I\/gSO4) and concentrated to afford the sub-title
conpound as a white solid (Yield: 210 ng (67%). M

(a)(%ﬂdbrdmahﬁﬂﬂrzzolea-mwwe&lde 400 MHz), 6 12.66

b 6. 1
M&U@wf@ﬂdpﬁs a%éllse msn%r g%%(y"llqdég gﬂ cpoﬁg_gl)’!‘i‘sxttﬁr @( 6‘%1}{”6 of
5-&@&&&;}‘%&%3 %&%bﬁﬁﬁ?@ gzkncg) fd; t@ mbut hamr?gs %&Bu.%i}@ 16 %L) and
walee 1 GlomiLp THe@nixafre evas whirehatkih @ for 1842 Agcter@oohmtq rt\ﬂae

added. m xt red.at 75C over
i PR CvesTiEcTed SE e Rl e P BB R g
colet £6 mIHReasGRARY e he aRikafle fiak bx@dcasl WRE EtOAC (5%20 mL).
The combined extracts were washed with NaCl (sat., aq.; 25 mL), dried (NaxSOy)

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

MS (M™-H) m/z = 161.

'H NMR (DMSO-dg, 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 1t
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 (NaSOy) 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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extracted with Et OAc, and the conbi ned extracts washed
wth NaCl (sat., aq.), dried (MJS™) and
woanaasgeat ed. The crude solid was recrystalli 8et/dB2006/003876
WD 2007/ 045868 PCT/ GB2006/ 003876 51
Et OAc/ hexane/ pentane to gi%e the sub-title conmpound as
white crystals (Yield: 350 ng (679 ). 'H NWR
(DVBSO-d6, 400 MHz), 8 13.65 (br s, 1H), 6.80 (s, 1H)
5
Exgn or o- N- (2-chl oro- 4-f | uor ophenyl ) pyrazol e- 3- car boxa
m de A m xture of 5-chloropyrazol e-3-carboxylic acid
(1 ; see step (b) above) and SOC12 (1 nL) was
Expagledd at reflux for 18 h, cool ed and concentrated. A
4-CRLLLAN, %fﬂon&tﬂmdpfép%w i £ 08 Bbkdnid0 MY) was
ed Wt DVAP IIILI) and
2 chI or o- 4- quoroanlllne (0.27 mmol ) in CH2C12 (10 L)
and sti 20 h. After cooling to rt,
(@)ahlor-p yrazolepydroghlenide,q washed with CH2C12. The
A &ﬁ%éddso\l\?cﬁmddf%ﬁﬂl@h%%aymo@ @qu&léﬁ Mo gppcareshedavilbide

g.). The organic phase
(50nvmd.) Was eatu:(awgsﬁﬂ) c}émnna:gas @éthSf’@t Ehie te@pprture Was gllpwad to

nségg\d”élm\ng;ﬁr) e Shﬁsg Ee Yt;é-r;llg}% g[%ﬁs&lérﬁj_%s 5‘1}#&“\%&1

pedde (soHnM\/B{M@ddf@r aft Q@ditbkal .305mik0 TR wihite cffystéllﬁle solid
7.58 (dd, 2H), 7.27-7.32 (m _1H), 7.09 (br_s,

WaE)‘ﬁ&npkie)fB v@sheﬁ vgith pergarg- @250 mL) and dried to provide ‘the sul_h!)-ntle
h azol e- 3-car boxam de BuLi (1.6M
CO’@Pﬁ elg%%@d?ﬁéﬁ was added under argon to a
BA§gMﬂngpﬂ&QIU71 benzenesul f onyl - 3- chl or opyrazol e (30
mol ; see Internediate (VI1) above) in THE

‘H(I\E\/IRL(j)MSO-dZS@O MHe) me&m 20Rs7.68 (soWHY 216 6t BH)-f or 30
mn before 25 2 4- oy anate (46 ng,
GNMﬁF’&aémbuﬁga% =ﬁ$ 1#Q§%&§é stirred at -78C

for a further 18 h, after which NH4Cl (aq, sat; 2 nl)

and EtQAc (20 nL) was added. The | ayers were
(b)sqeﬁhlb&tmdaza}eeB-tzhboﬂdmemids phase extracted w th EtOAc

iyl SRS L BB o
3, G%f]glt QEBL09 dolaséiubt ﬁé%ﬁ{aﬂga@lh@r@b n&ﬁéﬂe 1 @4%2111& &vad® (500

i d reS| ue whi ch was di ssol ved
mIGouasushirned fordxdaye af 8G%lithen for 5 h at 70°C The mixture was ﬁltered

and concentrated. Hydrochloric acid (aq., 1M; 50 mL) was added and the mixture

was extracted with EtOAc (5x50 mL). The combined extracts were washed with
NaCl (sat., aq.), dried (N2;SO;4) and concentrated to give 640 mg (22%) of the’
sub-title compound as a white solid.

I'H NMR (DMSO-ds, 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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MeOH, 0.024 nL, 0.1 mol) was added and the m xture

was stirred at rt for 3 days, after which NH4CL
woO2ead7/045%8. ; 20 nl) was added. The m xture wasPpdirigB2e/003876

WD 2007/ 045868 PCT/ GB2006/ 003876 52 with water (30

m.) and the EtOH renoved 30n vacuo. The aqueous residue

was extracted with EtQAc (3 x 50 nL) and the conbi ned

extracts were dri ed (Na2804) and concentr at ed.

Q the title
(d)%é& 7 (35 %). 5
A mﬁﬂﬂ%f@@@aﬂdﬁadlp}@az&om SGEIZ}I‘ ssd]p%'f@mnelmau(m (01201nmol,

1H), 48
51 m-g) an Sagh%ql;b@élzﬂuoroaml?ne (1'E?mmol 146 mg) was]hea’ced atjlgogé for

13 09?01 Of 95 NiiBert- R lRLOPARN M RY 3ER fenbme ar oxay He

predipBiete ZeRdiistddaty indwediled mathmentno (30 BL3-dPdysiellisatiombth
2 3-di chl qr o- hen‘%% n'{;go d hit
BtQH uier dAds 3Pf }/ga himsy Oy Phsbite 18e §3RAI 2 agvhite
soffgnternediate (VI1)) was dissolved in dry THE (10 n)
under argon at -78C. BuLi (0.38 nL, 1.6Min 15
Mh@xans, m@ =6Z4mol ) was added and the mixture was

stirred for. 45

30aRiBo Sogitemia s Har's B8 igs 1068 2o S
(dqﬂi&gd] 57TQ19 {ﬁy(bl@’qua@q )Stl rred for 18 h at -78C.

10 'nL) was added and the m xture
extracted W|th Et OAC (3 x 30 nL). The conbi ned
__&gﬂiacts were dried (Na2SO4) and concentrat ed.
Ex i cation by chromat ography gave the sub-titl e

Quslenigfd-4-er az@l%—ﬁc%bi&niﬁ@\gdgrs " 'H gw
7.75-7.70 (m 3H), 7.60 (d, IH), 7.46 (t, IH, 7.13

(SS IH., ( 5- Chl or opyrazol e- 3-carboxylic acid
(a)é—ﬁ@—@r'—%—gy&%%;%am de 25

A 2riBenZ epesiibenybdbnahlipyepyka2od endol o pytidimeakydio-
(2, 3-dichl orophenyl) amde (88 _ng, 0.20 nmol) was

chigfide G3viethniad) Bt op¢alesl hinl. praress rVIWW%SrbeeE?éu%iﬁg microwave

PR YR 5, P ), et

mitiafd whssthshed adth HLO (4d.) 2Mﬁ$01&ﬂ§1éda®1n(daﬁ Feey. )!Tﬂmt-ah :(Mgsvm
extracted with EtCAc (3 x 10 niL rﬁbcl do%m'c

andsanegerated geragford the sub-title compound as a W it6 SOl FS? teld: 2

(67%)).

MS (M™+H) m/z = 117.

"H-NMR (DMSO-dg, 400 MHz), & 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 stitred 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



10

15

25

30

30 dried (Na2SO™4), filtered through Celite(r) and
concentrated. Purification by chromatography gave the

woi20d7@4s888pound (18 ng, 30 %9 as a white powdePCTMB2006/003876

2007/ 045868 PCT/ GB2006/ 003876 53 ' H NVR ( DVBO- d6)
14 12 (s, 1H), 10.29 (s, H#), 7.59 (d, 2H), 7.42 (t,

D; 7.07 (s, 1H). Exanple 5 5 5-Chloro-N-(2
E /haxgee/ pytiansylo) gye drobub-13le aothpowand abewha crystals (Yield:

ZIggaﬁﬁﬂesulfonyl 5- chl oropyrazol e- 3-carboxylic acid
uor o- phenyl ) - am de The sub-title conpound
'HABISR (B VBB, 00 gD Hlanes ((MA s |DH§ fBGS(P(SOPH}jUV e
described 10 in Exanple 4(a) fr

1- benzenesulfonyl 3- chloropyrazole (0.41 mmol ; see
@j . . L N hexane

6M
y]'%%ate (96 ny,

Ams@rm&ﬂ ;chlompytadolegzlcan’goxy(la 584)1 (1 nynglﬁd@m) @6dve) and

SC%&? 2131?1(13 gvas gxﬁ?tegg.breﬂg ,’_E@ l@ch coq}pﬂ and;ccgmpelytrqgil_%mpomqp of
thd 56411‘?&1@5 wank QJOHHV(W@Z%%? V%e Cﬁf}&% X¥th COREAS! (é 37 mmol) and

4-di f I uor ophenyl) e compound ‘was prep
2-¢orgete BroransBnev Q. B7 mhmolhmoeﬂjﬂbe(ldes]b) ahedirted atbsREPIR

203 A g fodinthe solidFas Gheied o6f endswashed guith CELGk: dhe

o) wi |
okt dltusuenony o o S B g g

(sgt Saﬁ @he o7eBE plde ws—@ne&a\g@(@d and Iel))nceﬁtr%d @s_y,sta.’lllri)anon
2- ChI 4- f
ERPRelSE) Gy, TR ool it w988 gyt RIS b mg

(B%sPhuor opyr azol e- 3-carboxylic acid ethyl ester The

b:title compound was prepared from
Méa\daﬂa’éﬂf 4rboxyl ic acid ethyl ester in accordance

RS RS R By P ot g .

1H},-720910br of 1Eub-ti t| e conpound and unreacted 30
starting material was obtai ned and used w t hout

further purification.

Example 3
5-Chloro-N-(2.4-dichlorophenvl)pyrazole-3-carboxamide

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 NH,Cl (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;S04) 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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WD 2007/ 045868 PCT/ GB2006/ 003876 54 (b)
4- Fl uor opyr azol e- 3-carboxyl i ¢ acid Sodi um hydr oxi de

woOam7/04268 18 nmol; 9 nL) was added to a sol ut POT/GBR20@/003876

m xture (-2:1) of 4-fluoropyrazol e-3-carboxylic acid

ethyl ester and pyrazol e-3& carboxylic acid ethyl

ester (1.2 g, -8 mol; see step (a) above) in di oxane
wittowate) (3 mi) aad1d1€5EtAH§ redvaded vioo. 1Eh¢1 aqwosuecrg&idue was

e B BlARER D e R R et S e g s
and chncediiged @m@h&tomﬂqrm{w@m&%@a) thaditle cdMpodhd

mL), concentrated, stirred with 30 L) and
as piwhite seléd (Yipld: 7img B4t%)was concentrated and t he

R R S e R v G

7.qu3;1qgripggg§ ijgnacid as a white solid (Yield: 267 ng
(-2 mol, -25%). This nixture was enpl oyed wi t hout
Rirther purification. 1HNVR (DVSO-d6): 6 13.7-13.1
ExbRbies 1. 3H), 7.9-7.7 (m 1H), 7.73 (d, 0.3H), 6.70
4%“3—&3%0 15 (c)
3-Ghibzb- AR o tdicHorbbhiaivOphenyle)s-dnbdxaafidpyr azol e- 3- car boxa
mde A mxture (-3:1) of 4-fluoropyrazol e-3-carboxylic
acid and pyrazol e-3-carboxylic acid (85 ng, 0.69
(a)%leﬁ@g-s%%}(l?ﬁéﬂgﬂj—p&dé@— ety uxvl%‘f £k 98 8- dailibHOb R v1)-
Mg, 0. 89 mmbi ), and Dt PEA (239 L,
amldeS7 rmol) |n DI\/F (2.5 m_) vvas stirred at rt for 3

I%a@ ngwi\ﬁ&ifq;ez?%l& B @y F?ggntf’%?él‘ga%ﬁﬁt was
d1s§glged Ibsrtyrfrﬁﬁ Wi g :M%)Su&&?e&)'af‘g%n andsaat enr§ 10 381 aR¢M in

wer e added. The m xture was
hexsoer @162 Bhol) th Et@and Bzexnlzﬁlrcrmas stiiinegl foodbimmiedafter which

2 3SR Be e CHPBHRRbbh B Cemme oot | BURBENES
sti@&d for 19 KeHIBC: TAHIQT Whi,hagpy1@EQ) %ewﬁ adeled ke thé enigfird
2-chl oro-4-fl uor ophenyll)ham de. 1H NVR (DMSO-d6): 8

ext:(wteﬂm(ﬂs Etasy (3 ¢ Bbmlg., TheicomBirgd egtracty M)ere rﬁng@ (Fai$©4)
g Tonsedpiseds 2Tt Shngts peabtite s e s iicfbouge
(115Lﬂqg ds%)ﬁk/lav@m% offlder.0. 62 mml ) was added under argon
1H NMR (Dl\ldso de): 10.97 (s, 1H), 8.08 (d, 2H), 7.85 (t, 1H), 7.75-7.70 (m,
.‘)H), 7.60 (d, 1H), 7.46 (t, 1H), 7.13 (s, 1H).

(b) 5-Chloropyrazole-3-carboxylic acid (2,3-dichlorophenyl)amide

2-Benzenesulfonyl-S-chloropyrézole-B-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 extracfs were
dried (NapSQ,), filtered through Celite® and concentrated. Purification by
chromatography gave the tiﬁencompound (18 mg, 30 %) as a white powder.



10

15

20

25

30

1- benzenesul f onyl - 3- chl or opyrazol e (100 ng, 0.41 mol;
see Internediate (VII)) WO 2007/ 045868

WOCHI7@B06/ 003876 55 in THE (10 nL) at - 78C. PCAB2006/003876

m xture was stirred for 10 mn before 4-fl uoro-

phenyl i socyanate (0.071 n#3, 0.62 nmol) was added.

Stirring was continued at -78C for 18 h, after which
'HNMELDMSO-denq 14.18 (sL)H), Wat29r (sahll).f 1.5d. 2y M8 (i B,

sz The phases were separated and the aqueous phase
7.0&§¢ 150t ed with EtOAc. 5 The conbined extracts were
concentrated to provide a brown oil, which

crystallised on standing. The solid was dissolved in
_JEEQEL(lo nL) and sodi um hydroxide (ag., 4M 0.62

dded,_ Le was stirred at
I7eE) 3. %%Hkéhﬁb.; 6 m.) was

added The mxture was diluted with water (15 nlL) and
the EtOH %en%ved in vac%o The a ueou pha s- was 10

rganlcphases wer e dr| ed (Na2804) and concent rat ed.
Srification by chromat ography (1:4 Et OAc/ hept ane)
Th@awstifiheoriypdung v mppepard iasceordimdeevigothie précddeteddesdgbeary
. (50 9 1H NVR (DVSO- d6 13.99 (br s, 10, 26
in ‘Egmﬁq, 4@, Fromy lgberganesy RS rppyrazajgy (0. EEd 00y 5S¢
Tntdrnidl; ateng@amlL? § mehh @e il Hedake0.62 mmol) and 2,4-di-

am

orophe yrazol'e-3 -carboxam de (a)
flu@roBemytisteyetato(dfimg 06 mn@;b)yh(addlﬁ Iﬁgdéﬁ%bxyl ic acid

‘Héﬁ@gbé‘@é’&@%ci%%im?wﬁ Wt rstkhir ofadt Tasd

(m' T aﬂ?ﬁ@llﬂ @’)21“-7 8N\m, 2H

1- bénzenesul fonyl - 3- chioropyrazole (100 ng, 0.41 mol;
see Intermediate (VII)), BuLi (0.38 nL, 1.6Min
: 2 D d. . h.- £ anate (105

5. € IVR=(Dr ; s, 1H),
Th@ tlﬂé c@mﬁ&ﬂdﬁvaﬂﬁﬁepar@d 33 aédordallb& wifhs 0 p(rcbc;edﬁﬂ‘d) describ&bin

Exenpim églznb @@%2&6@2%&&1&?0@5&%1%r%w0é943@Hilbe?%l% 8rid (2.4

4 d
i e i o G SR e B o o From
lﬂmwmgﬁ cmcsal (~s51ﬁn|7c900@yr}a)g 6156-(3d,cCBDp 389! (Al HEi7R5
(s, 1H), 6.80 (s, 1 H).

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

) 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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(4-chl orophenyl)am de (123 ng, 0.30 mml ). Yield: 12
ng (15% WD 2007/ 045868 PCT/ GB2006/ 003876 56 1H NWVR

woDMBO4siBy: 6 13.68 (s, 1H), 11.67 (s, 1H), 7. PZT/GB2006/003876

2H), 7.50 (d, 2H), 7.00 (s, 1H). Exanple 9 5
N- (2-chl oro- 4-fl uor ophenyd4) -5-(tri fl uoronet hyl ) pyrazol
e-3-carboxamde (a) 1.1

(b)14-Fhiofdmyﬁerze}e43 sebboxicreit - 3- en- 2-one A mi xture of

ot b3 Aok 20 Eaatuo o s et Bt MpYgb b B e
(~za1§00g43@3£9¢\y T’i'z%l ﬁi%a?ooggwl&@d em?i dster Qd %fﬂz@le@@é&gxﬁic

m.) was added and the m xture
acitvethyl edter (ﬂcﬁr 218 mxml Bete. stdp (ad plavied in divetanotfomdo raat anl

wafaged Prol R treeo portoet i Bolifln Giftie GRE 48

m{o’v'z09 F)) wwas QHE&Tar{dNAR SR uraies earaent basthe Ahf Theinfiguas3
an oraﬁ%g oil which was used in the follown Hg(30

wasaelélfwdmdu 99-f 8M: RErmpl roonseairategn stirtssl WbNKRO

I i
HOY4 . @Mﬁto%lgs a Kﬁxﬂﬂﬂ’@d~)3 1%5t1ﬁ®dbd1tlércom{woﬁ@d tnd pyrazole-
sol ution of 1, - trifluoro-4-nethox penéﬁlﬁ en- 2-one

3-comhoxic i o iite sl 15 BB bVeR) Bigs prjgrure

L_EEZ]] d at reflux for 2 h, cooled
Wagqﬁ%plcgnceﬁbr ate %gh?%{qo?due was taken up in

'HONRaPNPPldspthes. 7and drised.3HR2SHY (mCARDEMYB 8] 053H),
ave the sub-title conpound that was used in the
6786<[1I003M)ng step without further purification. Yield:
7.0 g (799 . 'H-NWR (CDC13) 6 6.15 (s, 1H), 2.29 (s,
3H). 25 (c) 5-Trifluoronethyl-pyrazol e-3-carboxylic
(c) a/E(i?dC]ﬂofﬁ-x-&lubﬁ)pﬁéma}—nﬁmm;dwﬁaczbkeLa‘-barboxmmtihyI pyrazol e

X b b d
Ao Ui ot Bobrapy ol SHebaliapOoR PRl e
am&ﬂ df@gem H%hﬂg Q‘%[E/lﬁ é@@ hngeb 75 efmotf1e2 Lhloké atﬁuae@s

0 aquéous) and éxtracted wth

phedwkahhiyé (180 hey, 08D muod), and) DIPRAe (236, 16l mrtodpintISMEFngre

Lgr I ed[}%g?ZSO@ Oﬁﬂﬁ%ﬁ?@%&%ﬂdﬁ }I%fﬁ?% trrilglj%.lo 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-dg): & 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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was used w thout further purification. Yield: 1.6 g
(44% . WO 2007/ 045868 PCT/ GB2006/ 003876 57 (d)

wOR(®70dkd6sr 0- 4- f | uor ophenyl ) -5- (tri fl uor onet h) PCr@aBamm03876

| e- 3- car boxam de A sol ution of
5-trifluoromnethyl pyrazol e53-carboxylic acid (200 ny,
1.1 mol; see step (c) above),

in 'RHFf([lO)mLMatf I7 8T . GEirei fnnxtere(wwst[rg?,d for 30rmisl hetaredd Hluprox

pheelxliSPcWafeﬂoﬁmm' et acids ST 3 RhotR g

-788C gl 1508 @ebyYhRHAHLICD '@sa@f acy\’aG &H1)(whtehnd iamiﬂy EtOAc were
extraction wth EtOAc nm’). The conbi ned

addestt T}mp@sweweremph@ttd\mnﬁﬁhe \mwe@tus phwerfjractgd véth EtOAc.

d trated.  Pur
The EGRR PRR T COFEREE bR HdE ) Bloyin, i, vitich
crybtallis&l 68 rmﬁ&mf Whe aolccoway ﬂiseslse@m EnDH\(nelm{L) éﬁd sddusny
(4% . '"H NVR (DVSO-d6) S 14.69 (s 10.33 (s, 1
hydxozgde (a% AN 62 s @55 nal) wag) adde& g‘ @e (IH{(’CUI‘(?}A{?S sfirred at

X AR B AR RE o Ao Coner @l AR UHEE e Mok IRE visAditured

w1tﬁywa610{ 16- 31§ and thy Bt(OHa@mﬂ)v(acﬂ it enomdiTheeaqubbusl phebse Avas
and SCC12 sstlrre at 80.C for 18 h
extmf:teérw@bgr%@ €x:s 502 tan Fﬁ‘&‘?li}? ORIC IRV Pig Fipd
t t
G300 AR SRR B ALHEH py ARt Rl (LD S ORLRRh)
ga\tehbemksécdmuna”laeamwsuhé(%ki 49 mgr(éﬁ "/a)D 60 C for 18
er coolln to rt nce
1H~MR@M$%§W@.& 3 gbiter & 10 R4 EED. (-7 STk I P
5 Tbiﬁ]g x'Hs was extracted with Et OAc (4x10 nlL), the
ined organi c phases were then 25 washed with Nad
(sat., ag.; 20 nL), dried (Na2SO4) and concentrated in

vacug. The residue was recrystallized from Et OH wat er
Exqmple$ and Et OAc/ hexane (2:1). Method B A mixture of

s-dhmofz\@kcﬁ&ﬂ&topﬁéﬁ%biﬁa%l%@-@%@@aﬁh&e 3-carboxylic acid

(rnternedl ate X .2 mmol ) and SOC12 (10

nm.) was stirred at 80 Cfor 18 h. After cooling to rt

t he mxtur d & ] ed
(@ cnzen 1y AZQIE-23-Ca

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).

IH-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-chlorophenyDamide

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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WD 2007/ 045868 PCT/ GB2006/ 003876 58 was added to the
residue. The m xture was stirred at 60 C for 18 h.
wahv@vo4sss8l ing to rt the m xture was concent r aCeeB2N@/003876
the residue acidified with HJ (aq., 1M 10 nl). The
m xture was extracted wth Et OAc (4x10 nL), the
conbi ned organic phases were washed with NaC (sat.,
"HagMR @IMBO)e):d 1268 (Md2B01).6Artel 15])c B dit 2k deb0 [Thak),
resique was recrystallised fromE OH water (1:1) and
7.0 hexane (2:1). Method C A m xture of TBTU (642
nmg, 2.0 mol), the relevant substituted pyrazol e-3- 10
carboxylic acid (internmediate IV, 1.0 nmol), the
Exambkvvant arylamne (1.0 mmol), DIPEA (348 L, 2.0

Nl ety (e cromeliRobogfle Yt iantie 1)
the m xture was concentrated and the residue

acidified with HCG (aq., 1M 10 nlL). The m xture was
(a)elxt. i -detfudro-gmdtharyopai-cancionel ), the conbi ned organic

hases were then washed. w t ) ( : 2 520

A B o et R B adtrap e iidine, B im0

mlﬁé!? wfak @dddaydrephlsaockirlapkegicarhy arhitibe (A5 pAIE) mmol)
Met hod D Trinethylal um nium (0.63 nL, 2.OMin hexani?f,ﬂ

while zgolagret $0ias Diethelethes (50 mig veas|addedandoibe ppgtye vag

a 1.ne. . 50 LN, .

o ko bR ol Phoeobdigh B (LT b8 Sas i
CHY1,278k mlﬁt;meawb@magmd with cHC)és(ta@; O.I%mfg(bnﬂ:edivszﬁtw () mL),
0.25 nrno in CH2 2 m)_ was_added and the m xtur
righ ENao§OR P VERENTH, HTAE 2P Oh X PSS ARSVSEh P 155
. : ' Ha-(ag., 0.01M 10 nl).
o {h%ef&gﬁw\%gg@%%&%%&?gn f-léa}tpg?ﬁg’lﬁ%"éls« se addition of HC
'FPSMRAUCDCRM 5.68 e 18)x3.80 &, BHS, 24t (saskipd with Et OAc
(3x25 nmL), the conbined organic phases were washed

with NaCl (sat., aqg.; 30 nL), dried (Na2SO4) and

(b)CRRCHRL5 2k fthrodbeviRedAlke Was purified by

chromat ography (Et OAc/heptane) and recrystallised

Hyfiragimedtyidydte éfh@ltgeﬂél/m@pi) avas. adgied Idmmliide B sedivtiantfdsl.de
.L£60%,i ' ily, 6 , «d. 5 0 .
il BB DRk st ahd BT e TR RO R

(30MaL) athel hixturb Q¥ hehiel @t YeFRxSfot DML dodled and concentrated. The

residue was taken up in diisopropyl ether and dried (Na;SO,). Concentration gave

the sub-title compound that was used in the following step without further
purification. Yield: 7.0 g (79%).
"H-NMR (CDCl3) § 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 KMnOy (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 M
aqueous) and extracted with diethyl ether (3 x 50 mL). The combined extracts
were dried (Na;SOy) and concentrated. ‘The resulting compound (yellow crystals)
was used without further purification. Yield: 1.6 g (44%).
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WO 2007/ 045868 PCT/ GB2006/ 003876 59 5 mn, then a
solution of the rel evant substituted

woeoEaassss 3- car boxylic acid ester (internedi aPeTXB2006803876

mmol) in DM (2 nL) was.added and the m xture was

stirred at rt for 15 h. 3fhe m xture was poured into

NaHCO3 (sat., aq.; 15 nL) and extracted with Et OAc (3

x20 m.). The conbi ned extracts were washed with NaCl 5
; . gon entraed

137
A éoﬁxt@ﬁqfflserﬁﬂa&%}netﬂ\ﬁﬁﬁ%ﬁ%af&mw &1@(20‘0%% rel %ﬁ@lt see

substituted pyrazole-3-carboxylic acid ‘er medi af e

step \(c) at@ve), 2-ohlord- @ﬂmamllaﬁdlm 1(31011m_1) R PEEA (2%

mel g B L EL M 010 e AR TL 1 Al a ™ AL MRS

migtiret Was 16felae\arbr QBYK &UMdWed by Qadattin) of BMAN? (5D21dTY, and
0.10 nmol DVE ( nm.) and pyridine (1 nL) was
extirptien wi tQﬁ@(fwéQ@@ stThPrCQalbatedth@dﬁ overp Washggh gvith

walSp CSPRLL Al LSBT o BRlpd SRR o epiy
(EtOR¢c/Hept Q: 0ao0 291 ))Rraep dreetitlel conpoviné sl a cEourl€dveswiid alyieddn

Method % Inter- aniline nediate No.
mgN# - ch oro 4 fluoro 2-Chloro-4- 10

IH%I\?IS)Z(ON oxagﬁodHyll'OlBJg ,8%)0?{359?& aﬂpl Eg%brf Hl{

7.3 pliémIH). pyrazol e-3- VIII Fluoroaniline A 49

Examples 10-29

General procedures

Method A

A mixture of the relevant substituted pyrazole-3-carboxylic acid (intermediate
VIIL, 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 mlL), 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 CHyCl, (10 mL)
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car boxam de WO 2007/ 045868 PCT/ GB2006/ 003876 60
4,5-Dichloro-N- (2,4 2,4- 12 difluorophenyl)pyrazol e-

wolkbd7/ds8 Difluoroaniline 3-carboxam de PCT/GB2006/003876

N- (4- Chl orophenyl )-4, 5 4- 13 dichl oropyrazol e- 3-
VIIl A 38 Chloroaniline sscarboxam de
4,5-Dichloro-N-(2 2-Trifluoro- 14

wak mildddito tienesibox yihe emixiuire web btirredl 8650 Ygefon d8 yradifler seoling

to PP Ga Ry FOBERET do B T3S SReiat TBAICHeg 1M 10
mLT?tTHé’ 'nBXtﬁl?eZ%ﬁeﬁtracftédUQ[tH%DAcr@xwM@Oﬂﬁm:diﬁbmed organic
-Chloro-N-(4-fluoro 4- 16 phe yI)-5tr|quororrethyI-

phaes Bie. wbsdy ok INogd (9 o) 80 broloardisHafNaB0) and
cogﬁgﬁ%;%(%%hg Zﬁdsrﬁlg!? ];xlﬁzé%) ngfrysé{lg%{ gtggrﬁoEtéIZ{/water (1:1) and

EtOAc/hexane (2:1).

Method C

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 HCI (aq., IM; 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 CHCl, (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
(ag., 0.01M; 10 mL). The pH was adjusted to ~3 by dropwise addition of HCI
(ag., 2M). The mixture was extracted with EtOAc (3x25 mL), the combined
organic phases were washed with NaCl (sat., ag.; 30 mL), dried (NayS0Oy4) 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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aniline pyrazo le- 3 -carb oxam de
4- Chl oro-N-(4-chloro 4- 18 phenyl)-5-trifl uoronethyl -

wil20B/0@5868 Chl or oani | i ne pyrazol e-3 - car boxam 8e1T/GB2006/003876

5-Chloro-N (2-difluoro 2-Difluoro- 19
met hoxyphenyl ) pyrazol e- 13¢ C 42 nethoxyaniline
3- car boxam de WD 2007/ 045868 PCT/ GB2006/ 003876 61
5 hinChienncoNtipR of ithef deleya sRbSitirted pyragoleZocarboxylic acid ester

. et h le-. 1Y.C 37 t I
Rt R RS T 0 5 S G ST ool Bl W stimea
at RhﬁBWS)h“Thé infik t0d QB tdWed fﬁt(pl\?al—ICCb% Gat. oaqt |1|5nﬁlL) and

yrazol e-3 -carboxam de N-(2,4-Dichl orop
extpactedVighEtAe (220 tmlf [Tho pombinky Ie}styﬁcésmﬁré-waah@i/ #gih NaCl

(sa? niJ ' Q% mi) 8l ebc{) )fﬁ SQﬁ) an(g 4COIFI|CCUI’1?1'219€%h%ﬁ]I\é| c}ruée %)roduct was
purified by chromatography (EtOAc/heptane).

Method F

A mixture of the relevant substituted pyrazole-3-carboxylic acid (intermediate IV
or IX, 1.0 mmol) and SOCl, (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 |
- %o
Inter- aniline
mediate
No.
N-(2-Chloro-4-fluoro-
2-Chloro-4- :
10 phenyl)-4,5-dichloro- VIII . A 80
) fluoroaniline
pyrazole-3-carboxamide
4,5-Dichloro-N-(4-fluoro- 4
11 phenyl)pyrazole-3- VIII . A 49
Fluoroaniline
carboxamide




23 trifluoronethyl pyrazole- X E 15 Fl uoroanmhne 3
-car boxam de N-(2-Chloro-4-fluoro- 24

woheoryu3sed, 5- bi s(trifluoro- |1 X 2-Chloro-4- F 48CT/GB2006/003876
met hyl ) pyrazol e-3- fluoroaniline carboxam de
5-Chl oro-N-(2-chloro-4- ZyChloro-4 25
i sopropyl phenyl ) pyrazole- IV iso- C 24 3-carboxam de

pr opyl dine = Am no- N 5- Cnl or o- N- ( 2- (\N- et hy| -
me| hy‘ﬂﬁ‘@f%@ﬂ@' 240l f amoyl ) phenyl ) gyrazo] IV
128 Jl(ﬁﬂ]ﬁ@gﬁgﬁ 1§p}§§ml@- 3- qayibokami de (internedi ate 64 |
WO! 2007/ 458% PCT/ GB:?OOG/ 00BBtuoreailaeAni no- N, N-
5- Chl or deabeaniNe N-  dif et hyl benze 27
di et hyl sul f anoyl ) phenyl 1V pesulfonam de E 10
) pyrazoler 3-car boxaim de (internmediate X 11)
4- Eh’%‘? gi&“%ﬁ%@%?r?et hyl - N-(4- 4-4.28 XIV B 8
181 vor ephenypyroiazol e 3-VIH uproani | i ne carboxam d8
4- Chl or o- N-(2- chl oro- 4- f1 uor dpiderpphiling. | 2- Chl of o- 4-
29| XI v Bapogamidsor omed hyl pyr FIZO| e-3- fluproaniljne
4.5-Dichloro-N-(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 X1 . B 46
methylpyrazole-3- fluoroaniline
carboxamide
4-Chloro-N-(4-fluoro- 4
16 | phenyl)-5-trifluoromethyl- XI » B 72
. Fluoroaniline
pyrazole-3-carboxamide
4-Chloro-N-(2,4-difluoro- )
2,4-Difluoro-
17 | phenyl)-5-trifluoromethyl- X1 . B 86
aniline
pyrazole-3-carboxamide
4-Chloro-N-(4-chloro- s
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




car boxani de Table 2 -

Physi cal

properties of the

conpounds of Exanples 10-29 Ms Ex. MW (M-H), 1H
wWOIRR 7(0Bkd8®- d6, 400 MHz), 8 nlz 14.54 (s, 1H), PeT/GB2(®/003876
1H), 7.87 (dd, 1H), 7.59 10 310.54 306 (dd, 1H);, 7.30
(ddd, 1H) 14.3 8 (br. s, &1 H, 10.35 (s, | H),
7.70-7.73 (m 2H), 11 276.09 274 7.18- 7724 (WH12H)
14} 47 L br. S, ). 9194 (s,]111), 7.71-7.72 ( I H),
12 z%ﬁﬁ‘gjé"ﬁé@ ’%‘.@‘%@7.41 (M LHp. T b7 L6 (m [1H)
204} 4thdyphdnyl)pyhazold0| 431\(s, | 1H), 7. 75- 7, 70C(m | 2Hy,
13| 292.55 288 7.41-7.45 (m RhethpQy20it 045868
PCT/ GB290BboXm®ds 63| 14 342| 10 338 14.54 (br. |s, 1H),
Q.78 (s, 1H), 7.96 (d| 1H), 7 43- 7 49 (m 2H)
7. B3- _ﬁﬁw_ ] L5 B44.09 B40 15.06 (br. s, 1H),
9. 93%@, ,4#!79801-7. 4 (m 1H)z,(jh1$p0549-7{61 (dd, 1H),
27. PPhchyBM-{rifluoiddeti- 309X65 B06 14. 95 (b; |$,21
10/ 50 (s %_E%ﬂ) 7. 6.%—7 73 (m | 2fyoroailivel - 7 26 (m  2H)
17| 3%l P (br. s, LH), 9.96 (s| rﬂ,
7. 73-7.78 (m AH) 7.37-7. 483 (m 1H) 7 12-7 17 (m
1H) N8 43BAnorientiy. | s, 1H)| 10.60 (s, AH), 7.{71 (d,
23,%7? 43- .oéﬁ%ﬁ%. 47 (m  RH)4-DicHIBrol3| 88 (br| s,
22 tnﬂ@omameﬁamrm&e- 5, KH), | 19 289.67 P86E7. 69- A854
(n 1 38-7..25 (m 3H), 7.15a¥@%ﬁ 1H), 7.14-7.24
(nf %’6&71.“8 304|14.17-13.92 (br. s, | H,
10 Q7 1n 1Q,Lhr_ St k)
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-carquamide propylaniline
2-Amino-N-
5-Chloro-N-(2-(N-methyl- methylbenzene
26 | sulfamoylphenyl)pyrazol v -sulfonamide F 58
e-3-carboxamide (intermediate
X1I)




7.74-7.57 (m

I H),

7.53-7.34 (m 4H), 7.10 (s, 1H 21

309.65 306 14.13 (s, 1H), 9.83 (s, 1H), 8.57 (s, 1H),
wé.20/0uskdgs  1H), 7.58 (dd, 1H), 7.28 (ddd, 1H)pr22/GB20dkH03876
1H), 8.59 (s, 1H), 8.04 (d, 326.10

(s,
322

1H), 9.81 (s,
1H), 7.75 (d,

H, 7248 (dd, | H) 23 275.20 272

14.04 (s, 1H), 10.37 (s, 1H), 8.52 (s, 1H). 7.81 (dd,

2H]
1H] .
(dd,

7.17 (dd, 2H) 24(377.65 %7$ 15, ?@Vl .88 (br. s,
d

10. 89-10. 61 (br. |s, 1H)
3idhlorg-1222-(Mdd, 1H) WO >@Qﬁétﬁ9&8@ﬁ:
PCI/ GB2006/ 003876 64|14, 06 rgp
21 H) dimpethgsylfgmoyypherpd | 306V 18 msﬂﬁmm

1H), 7| 60

10.04 (br. s
4 fd, 1HL0

1I—F,

9.80 (s 7.86 (dd, |1H), 7.58 (dd, 1H, 7.32
(ddd 11°f§b<°’“}m§l§)(t { A ]

) l:yarml es were tested-ln he-biologi-cal—test
T T A~ 4 | v‘\.’l O AT O JU

82 (m , 3H),|1.21
(s Bg&i)%z‘?ﬂ%w"ér%é‘%l& 1H§ 1)_*@115(3?%?&&%’ 1H) H) 8| 40
(bf. s, 26 317.77 313 1H), 7.90-XIp8 (m 2H), .70
(dli, 1H), 7.38 (br. s, 1H),!|6,88 (s, IH, 2.45 (s,
3H) 14. 3] s, 1 H|, 10.55 (br. s, | H), 8.4 (br.
s,| 27 3 027 1H)| 7.75 (d, 1H), 7.7B (dd, LH),
7.42 glglqorog—@qhymﬁ(@s s, 1H| 2.66.(s, 6H 28 289.64
2888 14.56 (br. 1H) | 3Ov39|(s, 1H), 7.76-B.72| (n§
2H] ﬂuo?olﬁien}?/l)m&z(oitq 33H) 29 324Flperogaiting4| 70 (br| s,

1H) Exapple 30 Title conpounds of

ol I,

carboxamide

deFCJ{ﬁQQOAﬁ@pMﬁm@nd were found to exhibjt an I C50 of
10{ M or_bel ow. For exanple, the 5 follow ng
repr es&wmh@@’l):éﬂpound t h@-Earptes exhi bi  ed t he

cgnethc%yrazoeié-l"a‘(-e< anpl ﬁu(}r:om%?mg M

7

Table 2 - Physical properties of the compounds of Examples 10-29

MS
Ex. |MWw. |(M-H), | 'HNMR (DMSO-dg, 400 MHz), §
m/z

14.54 (s, 1H), 9.73 (s, 1H), 7.87 (dd, 1H), 7.59
10 310.54 | 306

(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),
12 204.08 {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),
13 292.55 | 288

7.41-7.45 (m, 2H)




Exanple 5: 265 nM Exanple 6: 114 nM 10 Exanple 7: 182

nM Exanple 8: 78 nM Exanple 19: 69 nM WO 2007/ 045868
WOCH7EB06/ 003876 65 Clainms 1. A conmpound oPCT@BING6A03876

I, 2)n OXRN HI R2'" NN 5H werein, RL and

R2 i ndependently representsH, C, F, CHF2 or CF3,

provided that at |least one of Rl and R2 does not

t H 10 X1 ts~hal-9. . - -0
oS o PR AR TR0
A 0) OR3c| 746 ) MIRAERRY .38 (mN(HRAD) RS,
-N(RBd)C(O) Ric, - N(R3e) C(O) N(R4d) R5d, - N( R3f) C(O) OR4e,

légé(’oo N &2)1 %Zé?s) g ‘R“Eﬁ% %g%%) 7.81-7.84 (m, 1H),
o R OC(oi OR?%Qg?@_{?d Mﬁ%%?om. g“?Fﬁ?) "

~TEpPrESEnts or 4T T Tepresents o1 or

16R3a Lf %&?e é(iﬁo 61%195<Qbr %rlﬁ)o Q s, éﬂbgtﬁ%ﬂﬁénﬂmb%l)
ne e stl el.egted fromF, d,

_N( Réb) R51, %?3526@ ﬁéo R3b to R3h, R3k, R3",

Da DAao + -~ DL f PN o | sl
nay, nNFa TU U, r\ua I( D r\ou O.II'U MNJT l.U NJJ

1iz)nd_ependent r epf €seh(brhy,dithgemeas, &), 6.7a8+ky8 (m, 1H),
pti psei.é4 5 ti tu;/gg b% onelH?r7 {ri)r7el7s(lrjnbslﬁ)t uent s

14.92 (br. s, 1H), 10.60 (s, 1H), 7.71 (d, 2H), 7.43-

18 3 322
324.09 747 (m, 2HD)

14.13-13.88 (br. s, 1H), 10.13-9.93 (br. 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, 1ED), 8.57 (s, 1H), 7.91 (dd,

21 306
309.65 1H), 7.58 (dd, 1H), 7.28 (ddd, 1H)

14.17 (s, 1H), 9.81 (s, 1H), 8.59 (s, 1H), 8.04 (d,

326.10 1H), 7.75 (d, 1H), 7.48 (dd, 1H)

14.04 (s, 1H), 10.37 (s, 1H), 8.52 (s, 1H), 7.81 (dd,

23 272
275.20 2H), 7.17 (dd, 2H)

15.64-14.88 (br. s, 1H), 10.89-10.61 (br. s, 1H),

24 374
377.65 7.67 (4d, 1H), 7.60 (dd, 1H), 7.32 (ddd, 1H)
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a fu

rther

may

a, -OCH3, -OCH2CH3, -OCHF2, and
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be |inked together to forma 3-
25 whi ch ring optionally contains
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and R41 a

?88- men i ng ich ring optionally
furtherbﬁ%fg#@éFbﬁﬁﬁﬂd is optionally

dRsaRAf—and R fRR—and—R—FRon—206

nick. oGy sl B), 10088e@, 110 Et76eT.72 (inePH),
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cl ai

cl ai
al kyl
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225 riepare
nmed in
opt |

any one

ntx&2- OR3a,
Claim 7

; fhul’

A r-nnpgunrl as

f‘I_IE') oF
pn‘7d¢be szorlﬁgesds@g qHz)l 786 (AheEDi n.5X1
conmpound as

(@ﬁ:e%&ﬁﬂddql%dﬁés%mg d or Cl_3

ally

ubstituted by one or nore fluara

atons. 30 9. A conpound as cl ai med in daim8, wherein

Ekmnle%eresents F,

G ’

CH3 or CF3.

Title compounds of the Examples were tested in the biological test described

above and were found to exhibit an ICso of 10 uM or below. For example, the

following representative compounds of the examples exhibited the following ICs

values:

Example 1:
Example 5:
Example 6:
Example 7:
Example 8:

Example 19:

85 1M
265 iM
114 1M
182 1M
78 1M
69 oM
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WD 2007/ 045868 PCT/ GB2006/ 003876 67 10. A conpound as
clainmed in any one of the preceding clains, wherein X2

woem7aasssgs F, Cl, Br, -R3a, -CN, -C(O R3b, -CpOr@®2e6/003876

-C(O N(R4a) R5a, - N(R4h)R5b, -N(R3d)C(O) Rd4c,
_N(R3e) C(O) N(R4r1)R5d, -N@ER3f)C(O CR4e, -N3. -NO2,
-N(R3g) S(0) 2N(R4) RS , -OR3h, --OC(O N(R4)R5 ,
Clapg§ O) 2R3', -S(O)nR3j or 5 -S(O 2N(R4h)R5h 11. A
conpound as clainmed in Claim210, wherein X2 represents
-CN, -C(O N(R4a) Rba, -N(R4b)Rsb, -N(H) C(O Rd4c,

1.- S( QA 6BoundAr@yrafdtadr, -S(O 2N(R4h)RSh, F, d, _Wa or
-OR'. 10 12. A conpound as clainmed in any one of the
precedi ng clainms, wherein R3a represents Cl_6 al kyl
optional ly substituted by ong or nore substituents

selected fromF and - ﬁ@ign 13. A conpound as

claimed in Caim12, i n R3a represents Cl-4 alkyl
optionally substi®utedy de or nore F atons. 14. A
conpound as_¢l ai med iyt any one of the preceding
clai ms, wheRein , HRao, R', Rd4a to e, R44, Rya,
R5b, R5d, R5f \R5h and R55 independently represent
20 hydrogen.,aon/ Cl1 al kyl, or the relevant pairs are
i nked togéiherN 15. A conpound as clained in any one
of Clains 1 to HO or 12 to 14, wherein Rid to R3
i ndependently represent Cl.2 al kyl or hydrogen. 25 16.
A conpound as clainmed in any one of Clainms 1 to 10 or
whieid 0 15, wherein R3' and R3J independently represent
1C1_42qlkyl optional |y substituted by one or nore F
R’ andks .independendyp mpmesedt Hs Ct) Bi OHE, b CENYproiGe@thd: Be least
recedi | ai m8, wherein Rah 30 represents hydrogen
OnHe f?dggk§FsBﬁFﬂﬁﬁ%PF§3substituted by one or nore

1 a
N e 58 clat ke 8 IRt one of the pr ecedi ng
X" etpagsants baloerRT' R4 aC(OXRAh -CRAIOR RAUT(ORS@ *RSY -Rwt*RE6h
NEROJERSAEN" L BRI BRI O TR S v,
NR*®)SORNRRY, -OR™, -OCONR®R® -0S(O),RY -S(0)mR,
-S(0)NR™R™, -S(0%0H, -NER¥™SORR™ -OCO)R™, -OC(O)OR*® or
-P(0)(OR*)(OR™);

nrepresents 0, 1, 2, 3 or 4;

m represents 0, 1 or 2;

R* represents Cig alkyl optionally substituted by one or more substituents
selected from F, CI, -N(R"™)R*®, -N3, =0 and -OR?":

R® to R™, R R™ R R% 10 RY, R® R® R¥ and R¥ 1o R independently
represent hydrogen or Cy.6 alkyl optionally substituted by one or more substituents
selected from F, Cl, -OCHj3, -OCH,CHs, -OCHF,, and -OCF3; or

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, 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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or the relevant pairs are |linked together to forma
pyrrolidinyl, piperidinyl, norpholinyl or a

wo-20aydepi per azi nyl ring. 5 19. A pharmaceut i eair/GB2006/003876

formul ation including a conpound as defined in any one
of Cainms 1 to 18, or a phlarmaceutically acceptable
salt thereof, in adm xture with a pharmaceutically
opivuealft athstitlm;ﬂj by &t andlod Gentlkgt, wibch iattyl gldhp2R. opiomsley
Su'ﬁ.atg npoun gefrned in any one of Clains 1 to 18,
%Eg?e %ﬁsPﬁﬁ%%ﬂﬁﬁ drmy acceptable salt thereof, for
R e eyl a e ieiepéndd
a di'sease in mhlgh iﬁ%?%?%%gﬁng ?ng%ﬁ?nﬁhﬁﬁﬁﬁ?ﬁﬁeé%y
one Qangigevbgduens salested Gomandllo FOCqu@@rdzcrﬁ -OCHR, ase
q@%‘clarned in Caim20 wherein the |ipoxygenase is 15-
oxygenase 22. A use as clained in Caim20 or
or@ phimalduticatiplaetdptabliesatlits@asterdr ise asH prapmaddugpaiand/ or
has an inflammatory conponent. 20 23." A use as cl ai ned
in Claim22 wherein the inflanmatory di sease is

2.ast By, cﬁ\?rﬁ qg 'cﬁurﬁgffnr Gl Y%}geyésﬂ%q‘gﬁ/res% sﬁr}aaiqe% -&13 2

pul nonar I br osi's, erglc or ders
i nfl ammat ory bowel dlsease ul cers, inflammtory pain,
fever at he osc ero coronary artery di seaseg,

3. vas b IcPIpauUnd, a5, Claime tlp SC 2igp {1 o1 1Glaim 25 wherein R’ and R*

1n&é‘§,&§ﬁﬁﬂ§%kgsk§tl{rﬁﬂ&l@at oid arthritis, conjunctivitis,
iritis,”  scleritis, uveitis, wound heallng,

dernatltls eczemn, psoriasis, stroke, dlabetes
nmune ses Al zhei per' s di.sease, nultiple
scl gr%oﬁ%oun ar g%’r%slpfny 9B @E’?’ﬁ ‘PLecqling sleams, Whgtsines 0
oral i gnancy. 30 24. A nethod of treatnent of a di sease
in which inhibition of the activity of a |ipoxygenase

is desired and/or required whi ch net hod conpri ses
adm a erapeuytically effective anount
> énéggr} oun%Sn l?lmfegrl lagm =, 16%%???1%% in any WO
2007/045868 PCT/ GB2006/ 003876 69 one of Clains 1 to
I'S, or a pharmaceutically-acceptable salt thereof, to
- a phtorpeundys ¢laimeddn pribere erth%pr@@@pmg triens, whersimg twhen

an;ﬁmﬂé bdiR= a4 RA REPARTS (0 ,f PRIULE LARST Ris 4nd RS 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 CFs.

7. 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 Cy;

alkyl optionally substituted by one or more fluoro atoms.

9. A compound as claimed in Claim 8, wherein X represents F, ClI, CHj or

CFs.



10

15

20

25

30

5X4 X5 x 370 RHXrla R ~\ NN H wherein

one of X3, X4, X5, X6 and X7 represents X1 and the
wobhevmesgeepr esent H or 10 X2, and X', X2, R ardTKRB2006803876

as defined in any one of Clains 1 to 18, or a

phar maceuti cal | y-acceptabd7e salt thereof, provided

that: (A when R represents O, R2 represents H, and

10(1) AXBomp(Amd %6 caamded(in ahy onepf d&em‘ecddrngt Hemvitods X

repggﬁtﬁm;‘(s &ﬁr éﬁr e?\ent o{liN %% 4 dcég))ﬁgic’ r e%@@é%%%a

5 4c X6 3 4d ﬁf f X
MR S e g e sl

-N@e,tmR%)S(o;QN(R@)R%O&%d -RT(QN (R BB e EHO Rt ﬁéfa)nxij or

-S@&%@g" e not both represent 20 -C(O) OCH3 or ,
opropyl; (5) X4, X6 and X7 all represent H,

then X5 does not represent F when X3 represents
met hyl; (6) X3, X6 and X7 all represent K, then X5
11doed romppiesr @& etleimredwiierClaan hOepW}éfé@ﬁt§ ropssents (Y,

ORI w35 epr NSO, 1 80 B607) GREEE

-SeGIM@BIRTEEA038P6 or AWRTB) X3, X5 and X7 represents H,
then X4 and X6 do not both represent met hoxy; (9) X4,

X, X6 and X7 all represent H, then X3 does not

2l ephe uﬂ%‘é i%’a %i‘“ﬁﬁ@ &Lai Fb'ﬁﬁ?n%n% Rz

repr eé&lﬁt&% g% ed %m@ él@x I}Jrr epr sent H, 3 m
represents Ci.g alkyl optlonally substituted by one or more substltuents selected

from F and -OR™",

13. A compound as claimed in Claim 12, wherein R*® represents Ci4 alkyl

optionally substituted by one or more F atoms.

14. A compound as claimed in any one of the preceding claims, wherein R,
R R™ R® 10 R™ RY R R®, R R¥t0 R™ and R¥ independently represent
hydrogen or Cy.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 Cy., alkyl or hydrogen.

16. A comipound as claimed in any one of Claims 1 to 10 or 12 to 15, wherein
R¥ and R¥ independently represent Ci4 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 Ci4 alkyl optionally substituted by one or more fluoro

atoms.
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X3 does not represent chloro or CF3 when X5 represents
-NQ2. 26. A conpound or salt as clainmed in Caim 25,
woi2odr/ubsss addi ti onal provisos that, when R2 repr&as2oic03876
CF3 and: 10 (1) Rl represents Hor O, X7 represents H
and: (a) X4, X5 and X6 alds represent H, then X3 does
not represent CF3; (b) X4 and X6 both represent H,
18.t heA cé@pdond amdalrmaelpmemgmne o dleo preheting<Blain e priesen (R,

4 al 4 ot h r resent t hen X3 does.n
R BT BUCRE & SRR oo iR g prbs Kot tp pr 3400
HRPEESRAE afth ot €S tgge%ﬁe N@t fdrBP b el d&tL.0 bheyh
o X5 represz)rarts -NO2 and X6 represents chl g{ryo EDi(bll)ﬁlgl
morpdpliey enad-ketbylp@lerazit@mnX3, X4, X5, X6 and X7 do not
all represent F; (I1l) R1 represents a and X4, X6 and

X7 all represent H then X3 does not represent 20

19.chl arhagfaceit@alieiuébioh eil@EeNs SomPORid & ld¥fin&lin any one
represents H X3 represents then: (i), X4, X5, X6

of Glatmsxy tiks, o pbmrnare@mcéﬂﬁ Aeceptable sait ﬂxzre olasadigture with

I t Hor d and X7
2 phERREI AR o Wy K PR SR OB ERRE ecent G or Br
when X4, X6 and X7 aII represent H, (iv) X7 does not

represent G when X5 re ents H C NO2 an
20.andAXEe Yot KORRRIES ghde ed(s W axg Oatsefif ﬁ%tmr éproeégnpr @

A ;
P PREERBIL 3 Coept, 2ottt b s
the dwesnanod bf aelinemeinhwhi@ﬁﬁﬂlibiﬁem of ¥, acK@itmnfla Xipoaygenase is
re&Jr ent WO 2007/ 045868 PCT/ GB2006/ 003876 71 (VI)
des ?l?éjz?rergelﬁfeél H and X3 represents F or |, then X5 does
not represent -NO2 when X4, X6 and X7 all represent
H (V1) Rl represents H and X3 represents -NQ2, then
21.X5 Moese reot clhiapedesenClaiin @0 vhRBinhtw Huoxygnaged iX715-

hpoxlygen epr esent H
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,

rhinitis, 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.

24. A method of treatment of a disease in which inhibition of the activity of a
lipoxygenase is desired and/or required, which method comprises administration

of a therapeutically effective amount of a compound of formula I as defined in any



5 (MIl) R represents H X3 represents CF3, then X5
does not represent -NO2 when X4 and X6 both represent
wol2e0mh43868r epresents C; or (1 X) RL represent sPET/GE2006/003876
represents CF3, then X5 does not represent C, when
X4, X6 and X7 all represgnt H 10 27. A conbination
product conprising: (A) a conpound of forrmula I, as
ondlef Chégls ilnody ooa@hainaChwicaBy-hcdeptabR, salirthereof, to a patient
har maceuti cal | y-acceptabl e salt thereof; and (B)
SUESRBEHETNL 5 SRSRRIRLT £, (bR conA®IOn; s useful in the
treatnment of inflammtion, wherein each of conponents
(A and (B) is fornulated in adm xture with a 15
25 phaAnaceound af foymakdept abl e adj uvant, diluent or
carrier. 28. A conbination product as clainmed in Claim
27 which conprises a pharmaceutical fornulation
i ncluding a corrpourbgh of formula I as defined in any
one of Claims 1 to oX a
phar maceuti cal | y-;acc abl e salt thereof, another 20
t her apeutic age eful in the treatnent of
i nflanmati on, @nd a )phd eutical |l y-acceptabl e
adj uvant ' caxrier. 29. A conbi najg on
pr oduct X J n OXai m 27 which conprises a kit
of parts c i sing conmponents: 25 (a) a
phar maceyt igal fornmul ati on i ncludi ng a conpound of
formul aRl as*Ndefined in any one of Clainms 1 to 18, or
a pharmaceutildal | y-acceptable salt thereof in
adm xture with a pharmaceuti cal |l y-accept abl e adj uvant,
diluent or carrier; and (b) a pharmaceuti cal
formul ati on i ncludi ng anot her therapeutic agent that
is 30 useful in the treatnent of "inflammation in
whaehi selo XWX Xhhat Xhcsprdsteta X' yand cleqthers|represent H or

,adj uvant , djl uent i ey, WD 2007/.045868
7] o 056R08%E K 0925 GRFEH HbAPLABHES (A ahdo () %At

ph%gh"z‘i@elﬂfctgl‘f};-g&g%‘ﬂ.aﬂle%alft HeRJirNabvisd &iat:t abl e for

mnistration 1n _conjunction wth the other. 30. A
(ApwboeR reposenth €1, Reppresenisdh, anfl: a conpound of formul a

| a sned i ;5.0 aim ai.m 26, whi ch
conpDites & P 3 RGRBURAL ofer S Rt -l B B
represeqpsciF2, A, F or CR3,
(2) X3, X°, X® and X’ all represent H, then X* does not represent
-C(O)CHj;
(3) X3, X® and X all represent H, then X* does not represent Cl when X’

represents methy! or methoxy;

(4) X3, X5 and X" all represent H, then X* and X° do not both represent
-C(0)OCH; or -C(0O)O-isopropyl;

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

(6) X3, X® and X7 all represent H, then X° does not represent F when x*
represents -NOp;

(7) X*, X° and X° represents H, then X" does not represent isopropyl when

X3 represents methyl;



reacti on of a correspondi ng conmpound of formula I in

which R2 represents hydrogen, with an appropriate
woas@/dfssdeB owed by quenching with an appropri at €CT/GB2006/003876

el ectrophile; 10 (ii) for conmpounds of fornmula I in

whi ch R2 represents CF3, rgaction of a conmpound

corresponding to a conpound of fornmula I but in which

R2 r)rsent and HY oemresnts Hyltheni X afli GP3dd @bt BothOldpeent

of CuCFBQ' ’84”) reaction of a conpound of fornmula

I, &RO%H\ 111 R2 NONH 15 or a N- pr ot ect ed

d/ p ' j €2 ' .
R o PSR e ot bl ¥ K P oes b b BpetO
formularlv, 2 HZN/ (X >" IV x wherein X, X2 and n

5 CROTAR eI HoFa s g2, 1 XSS AL Farient Hofhan

XReo@npt aprédafticAReo bNCE whéh 35 reﬁ{-és&l@_ﬁ@%_t abl e base

followed by reaction with a conpound of fornula VI,
X2 O=C=N--c (~ )" VI X WD 2007/045868

26T STRPTEIN R e 5 ST A oD
that, when R represents CF; and:
10 () R' represents Hor Cl, X’ represents H and:
(a) X*, X° and X8 all represent H, then X> does not represent CFs;
(b) X* and X° both represent H, then X° does not represent bromo when X°
ﬂ represents -NO,;
(c) X* and X’ both represent H, then X° does not represent chloro when X°
15 represents CFj;
@ x* represents H, then X° does not represent chloro when X’ represents
-NO, and X6 represents chloro;
InRr! represents H or Cl, then X°, X*, X°, X% and X’ do not all represent F;
(I R represents Cl and X*, X% and X' all represent H, then X does not represent
20 chloro or CF; when X’ represents -NO;
(IV) R represents H, X° represents C, then:
1) x4, X°, X® and X’ do not all represent H;
(i) X* does not represent Cl when X° and X° represent H or Cl and X’
represents H;
25 (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;
(v) X° does not represent Cl when X6 represents Cl and X* and X’ both
represent H;
30 (V)R represents H and X° represents Br, then X’ does not represent -OCF; when
X4, X® and X7 all represent H;
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suitabl e proton source; (v) for conpounds of formula I
in which R2 represents hydrogen and R1L is as defined

wono@loassss 1, renoval of the group J from a conmpouwmB20d6/003876

formula VI, (X2) n Ox RHWVII J NON5 H wherein J
represents -Si(Rt)3 or -Sm(RZ)3 (in which each Rt
i ndependently represents a Cl1_6 al kyl group or an

(V@rw Eééblxﬁts @I]Qnd?Xé hegR&ehfide pendest [ docepoeserdssntGN®G,
Rl, X1, X2 and n are as defined in Claim

thn EW abpresentdbe reagent for the rempval of the
¥l 2 Y

V) Y apSteRilR 8 e pERERSEN0S, i) B i no RpRsaliCl or
cr@fzvhanczém%m@doéu ﬁeprem.ﬁta{ VIIl, RO, N R2 \ N\ RZ
erein re as defined in

hﬁimerreswtf R E?Ir‘?ﬁ%ﬁc%%f 9@85@‘ S P st Nebghen
X@Q@‘ﬁ@ bo@l@r gl‘ébén)r Hf £id xeoepesagscRir f ormul a 1 in V\'hi ch

one of represents CHF2 CF3, d or F and the

(D@tIhleHEpreeqmtEHeKP $epﬂ;‘sen’fe &Fti than of dwes onfprspresent Cl, when X,

§ ondi n conpound of formula | but in which
é&gf'ﬁ‘ﬂ prssreg%g represents bronmo or iodo and the

other represents H (as appropriate) with a suitable
organol i t hium base optionally in the presence of an
27addi Aicpmbirfatiph preductippmguisinghi ng with an

PRI il A B €% .o

PCT/ (HB2QARA 088 ABceptable salt thereof; and
(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.

28. A combination product as claimed in Claim 27 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.

29. A combination product as claimed in Claim 27 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,
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740 RNH2 R \NVIIITA N-H or a Nprotected
derivative thereof, wherein RL and R2 are as defined
wono@lassssl, w th a conpound of fornmula VIII BPCKZB2006/003876
L~ XI VIIIB 5 wherein L1 represents a suitable |eaving
group and X1, X2 and n are as defined in Caim1. 31.
A process for the preparation of a pharnmaceuti cal
wiigl bathpdredn (@p agef(bne@e dadh prddded kOa fodm chnt[ds coistde for
conprlses bri ngi.ng |nto associ ation a conpound of 10
a Wﬁﬂtlﬁnlm%ﬂ‘&é"fﬂpﬁé"dt hithe ¢fh¢™-one of Claims 1 to 18, or
a pharmaceutically acceptable salt thereof with a
phar maceuti cal | y-accept abl e adj uvant, diluent or
30car A proces8 Xor memrepmﬁkmfmﬁa tihreppmepzriathdn Iafas alefined in

co i on ct as.defined in any 15 one of
Cl@ggn%raéz‘ %82’&“%9%3’?38? ‘ocess conprises bringing into
(i) 3B BRbIRR & fiRAROURE Wiick FMshbRsnt@TIHES iMed bp @My

one of Clainms 1 to 18, or a pharnaceutlcafl
reagtior mfalwnwmdmg@Wowitﬁ tmubst hep Wh@ha%e Uepigsents

i S usef he tr 1
v REh L oo ot Qe AR B it gp, gppropriate
eled@§sileabl e adj uvant, diluent or carri er. 20

(ii) for compounds of formula I in which R? represents CFj, reaction of a
compound corresponding to a compound of formula I but in which R? represents
bromo or iodo with CuCF; (or a source of CuCFj3);

(iii) reaction of a compound of formula IIJ,

0
R1 OH
\ 1
RZ /N/N
H

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 IV,

x2
HZN—®(1 ) v
X

wherein X', X? and n are as defined in Claim 1;
(iv) reaction of a compound of formula V,
R!
T V
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,

XZ
ozczm‘{:j}(1 4 VI
X
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wherein X', X* and n are as defined in Claim 1, followed by quenching with a

suitable proton source;
(v) for compounds of formula I in which R? represents hydrogen and R! is as

defined in Claim 1, removal of the group J from a compound of formula VII,

2
X7,
0 X'
)
N
R H
/R Vil
N
J N
H

wherein J represents -Si(RY); or -Sn(R®; (in which each R' independently
represents a Cis alkyl group or an aryl group and each R* independently
represents Ci.¢ alkyl), and Rl, Xl, 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%)3);

(vi) reaction of a compound of formula VIII,

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 CHFa, 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 VIIIA

or a N-protected derivative thereof, wherein R! and R? are as defined in Claim 1,

with a compound of formula VIIIB,
2
(X,
x! VIlIB

r_'—L

wherein L' represents a suitable leaving group and X!, X* and n are as defined in

Claim 1.

31. 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.

32. A process for the preparation of a combination product as defined in any
one of Claims 27 to 29, 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.



