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Het erocycl i ¢ Conpounds The present invention rel ates

w0 e00aos®li1 het erocycl i ¢ conmpounds, to nethods fBCT/GBR@K001008

preparation, to conpositions containing them and to
met hods and use 5 for clinical treatnent of nedical
condi t i olmmunemedylatiagdieterecyshc COMPAYWRESI ati on,
e.g. autoi mmune di sease, rheunatoid arthritis,
multiple sclerosis, diabetes, asthma,
Thé praxept &Wteﬂf\l/gﬁ mela$ey§toemtrvel hE’FBHGC)&]iISZthBn'mJLUEiSS to enethods for
psori asi s re part.icul ar| ese inyention
thefr graparation, %%nm@@@%&%ﬁ% 0 \f‘a%é%?%d use

forsmeaﬁga%mm Sk PnfARARl CDgg%ns RHiGH me@g@ém frb@n

nteractions between 8, usef ul
imrionomodulatibhj &igoautoiBaukyr digaase, dheh@a!:@id@rﬂh%lﬁ mhyiple
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t
an(?ré hgﬁ%%ﬁgﬁﬁﬁﬁ&%gﬂhéﬁe% imegiioatrelated fo novel

after an i mmune response.
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the T-cel I s becone properly activated only in the
presence of addi t| onal co- stinulatory signals. In the
h cessory signals there is no 20

ThF %W % dé’s%'éggé's ﬁ‘[bdatﬁhtgtis rcof\tréF ﬁb%&ﬁe&é‘tﬁ@?s‘ !Séi\ﬂ/ben

t'er e erance i s Induced
theddctivation arnell |hacﬁ1/eﬁmoofﬂymahd)gytelstmwh ygrioap @@gtdgtogy

One such co-stinul atory signal invol t f

meghe seT s AnAdE 2P StesoRl SR eamong REF ereu

merhafisHi t a‘Egbbélflgéiﬂﬂln%mltsarfdléf‘@rn Bﬁsarpmﬂune response.
enonstra to be ‘essential for full T-cell

Thas whian imorantigeeris pheserded by . Mf(l@ggebecu]m;ﬁ@ theehrcell receptor,

| ., 14, 233-258 I d
they Bl RO PR kAL Wk RSP i B eqiional co-
stﬁ@ﬁﬂé%ﬁnél@t B fet Asencddf Bedsy é@és@@ﬁ;ﬁs;lgnéllsdhe:d istrive
I nventi on According to the present invention there is

Iyrpplmoymm dctivatiompauhéither 4 state Phf mcjlon@rlngctlvatlon termed
anﬁwr(gr?(g Ut?' §%|l|§ll%1pgl ed EohbaEI ¥ GRCHRbAP.IstEd by

apoptosis.

One such co-stimulatory signal involves interaction of CD80 on specialised
antigen-presenting cells with CD28 on T-cells, and this signal has been
demonstrated to be essential for full T-cell activation. (Lenschow et al. (1996)
Annu. Rev. Immunol., 14, 233-258). It would therefore be desirable to provide
compounds which inhibit this CD80/CD28 interaction.

Detailed Description of the Invention

According to the present invention there is provided a compound of formula (1)
or a pharmaceutically or veterinarily acceptable salt, hydrate or solvate

thereof:
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t hereof: WD 2004/081011 PCT/ GB2004/001008 2 X- R4 R3
HN-NO R 1\ NON (lI) wherein Rl and R3 i ndependently
woemresent H F, C; Sr; -NO2; -CN, Cl-C6 al kyPCT/GB2004/001008

optionally substituted by Ror C; or Cl-C6 al koxy

optionally substituted by F;, 5 R4 represents a

carboxylic acid group (-COON) er thereof, or

-C(=0O) NR6R7, -NR7C(=O) R6, - )026 - NHC( O)NR7R6

or - NHC(=S)NR7R6 wherein R6 yeprdsents H, or a

radi cal of fornmula - (A k)m Q/wherein 10 misOorl Ak

is an optionally substi tiiNed\di val ent strai ght or

branched Cl1- Cl12 al 2 C12 al kenyl ene, or

C2-C12 al kynyl ene i F

carbocyclic radi'ty y of! which radicals nay

contain one or norex-A = or -N(B3)- links wherein

R3 represents H or Cl- 4 al kyl, C3-C4 al kenyl, C3-C4
whekdsynyl, or C3- C6 cycl oal kyl , and 20 Q represents H;

- NROR10 wherein RO and R10 |nde endent | represents
R1@nddls icdenergentlyappoasentics iy Cl; N@zal'é Mafa

orfifay bkl BT TR Fec B P P RIAR Rl %@ﬁ@%&?@%

a ring when taken

R4 represents a carboxylic acid group (-COOH) or an ester thereof, or
—C(=0)NRsR7, -NR7C(=0)Rs, -NR7C(=0)ORg, -NHC(=O)NR7Rs or —
NHC(=S)NR;Rs wherein

Re represents H, or a radical of formula —(Alk)n-Q wherein

misO0or1

Alk is an optionally substituted divalent straight or branched C+-
C+2 alkylene, or Co-C12 alkenylene, or C-C12 alkynylene radical
or a divalent C3-C12 carbocyclic radical, any of which radicals
may contain one or more —O-, -S- or —N(Rg)- links wherein Rg
represents H or C4-C4 alkyl, C3-C4 alkenyl, C3-C4 alkynyl, or Cs-
Cs cycloalkyl, and

Q represents H; -NRgR1o wherein Rg and Rqg independently
represents H; C4-C4 alkyl; C3-C4 alkenyl; C3-C4 alkynyl; C3-Ce
cycloalkyl; an ester group; an optionally substituted carbocyclic
or heterocyclic group; or Rg and R+ form a ring when taken
together with the nitrogen to which they are attached, which ring

is optionally substituted; and

Ry represents H or C1-Cg alkyl; or when taken together with the atom or

atoms to which they are attached Rg and Ry form an optionally
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together with the nitrogen to which they are attached,
which ring 25 is optionally substituted; and R7

woemaeswnt s H or Cl-C6 al kyl; or when taken toREL/B8r004/001008

with the atomor atons to 3hich they are attached R6
and R7 forman optionally WO 2004/ 081011 ) )
PC3UIGBR0E4/ 1000008 ic Betamsyelicuinahayne Sy 81T ring atoms;
het erocyclic ring having 5, 6 or 7 ring atons; and X
refPdsents a bond or a divalent radical of formula
-(2),-(Ak)- or 5 -(AIk)-(2),- wherein Z represents
-0-, -S- or -NH, AN is as defined i relation to R6
X regresants @ pngroria diggland lg@@gal(qf)fo;mvlae—!l@,r &Sfl “he form
aut ey | ). (N2 - APK dfe R3
—(A'&&K%nwﬁg%'ﬁ% %5?%‘%%8 me |;bq TN I?\nlglligéﬁl)&ﬁﬁﬁ 0 X Ra
relafBn tNRN 20d n B dlof 12) 10 Hereafter, the conpounds of

the invention may be represented and referred to in
any tautonmeric form(l), and it is to be understood

CorhP&indY) A it in the form of tautomers, such as (I"y and (1?):

—_ RS RS
HN—N .
SN @)
R R
1 N//N M 1 N/N )
\ .
RS
N—N
/ ~0H
R1
N (12)

Hereafter, the compounds of the invention may be represented and referred to
in any tautomeric form (1), and it is to be understood that any and all
tautomeric forms of structure (1), in particuiar (I") and (1%), are included in the

invention.

Compounds of general formula (1) are CD80 antagonists. They inhibit the
interaction between CD80 and CD28 and thus the activation of T cells,

thereby modulating the immune response.
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tautoneric fornms of structure (I), in particular (11)

and (12), are included in the invention. 15 Conpounds
wotoogeswial formula (1) are CD80 antagoni sts. HEEEB2004/001008

inhibit the interaction between CD80 and CD28 and

thus the activation of T cells, thereby nodul ating
Accohdinglyrthe énvesionraleo inAdEs04/ 081011 PCT/ GB2004/ 001008

4 Accordingly the invention also includes: (i) a

compound of formula (1) or a pharmaceutically or

(i) VEsrapbmad of foraate () abbehasmbtettiellyal vieteringsity ascapiable
treatment of conditions i ch benef

Sal AR BR TS hOpE L TphicgBEhent from
|mn W?@ul?%ﬁ éﬁd)f?\d%édlbl)la”&ﬁ lMﬁﬂJer indigigepound of

armaceutically or veterinarily
accept able salt thereof in the manufacture of a

() 5rkt O 7 RRAQHAERS A0 A1) o & Al e bLPRR i Enary

acc%%m thé}lébblﬁ fh@makifatluré ofetiedicaiment for the treatment
normuatlon and in particul ar |rmun0|nh|b|¥|on

of domditivmsrahish hameflmﬁomgmmwmmod@ah@w Gy particular Tor
adm ni,stration to a mamual in need of such treatnent

ImmpNG, Fﬂmkﬁh%dul atory effective dose of a conpound of 15
formula (1) or a pharrmceuti cally or veterinarily

acceptable salt thereof. (iv maceuti c.ab. or .
(nl)\aeltn@thlqdaﬁfylnamm)@lir,"wfllutﬁ'ﬂiloeoﬂ'ﬁﬁl irkPﬂg' 3 JRpbitea" foition, in

ma&ﬁ’ég%lt MI‘L&IQQHJH’} égﬁﬁﬁghgcﬁi@pls\%ﬁat%ﬁt@ I3 Makdrhyl in need

of SULH th@sEErit el |hynMOMG¢ILelato1r§uelffeytl\aa: degr abheosxuumideaft
or carrier. 20 Conditions, which benefift, fr

form b8 BharTaRCY B A6 Vel AT LY AR R el ghereof.
encephal onyelitis Adrenal insufficiency Allergic

angiitis and granul omatosis 25 Anyl odosi s
(iv) a pharmaceutical or veterinary composition comprising a compound of

formula (1) or a pharmaceutically or veterinarily acceptable salt thereof

together with a pharmaceutically or veterinarily acceptable excipient or carrier.

Conditions which benefit from immunomodulation include:

Acute disseminated encephalomyelitis
Adrenal insufficiency

Allergic angiitis and granulomatosis
Amylodosis

Ankylosing spondylitis

Asthma

Autoimmune Addison’s disease
Autoimmune alopecia

Autoimmune chronic active hepatitis
Autoimmune haemolytic anaemia
Autoimmune Neutrogena
Autoimmune thrombocytopenic purpura

Behget's disease



10

15

20

25

30

Ankyl osi ng spondylitis Asthma Autoi nmune Addi son's

di sease Autoi mmune al opecia 30 Autoi nmune chronic
wa@edoseglohepat i ti s  Aut oi nmune haenol yti ¢ anaenP@r/GB2004/001008

Aut oi mune Neut r ogena Aut oi¥mune t hronbocyt openi c

pur pur Behget's di sease WO 2004/ 081011
Cﬁ%&%ﬁ%@@ﬁ?@%ﬁ@% 5 Cerebel | ar degeneration Chronic
Chaghit ket Paphtifi$ Chronic inflammtory denyelinating

pol yr adi cul oneur opat hy =~ Chroni ¢ neur opat h%/ Wi th
Chremio dnfamamatemyrasraydlipangpabysadicyongtrarathy i s nodosa

CHEDRTRL ot T g Y RER R S Por LS ' T st hemi ¢
Clsasisipolyerickiic apbesonyel i tis Epidernol ysis bul | osa

acquisita Erythema nodosa d uten-sensitive
Cosgepitapdrapal Nyamplsdisast ure' s syndrome  Guillain-Barre

Cr?é(;%j(ﬁ%ge Hashi moto's thyroiditis Hyperthyroidism
Dermatitis herpetiformis

Diabetes

Eaton-Lambert myasthenic syndrome
Encephalomyelitis

Epidermolysis bullosa acquisita

Erythema nodosa

Gluten-sensitive enteropathy

Goodpasture’s syndrome

Guillain-Barre syndrome

Hashimoto’s thyroiditis

Hyperthyroidism

Idiopathic hemachromatosis

Idiopathic membranous glomerulonephritis
Isolated vasculitis of the central nervous system
Kawasaki's disease

Minimal change renal disease

Miscellaneous vasculitides

Mixed connective tissue disease

Multifocal motor neuropathy with conduction block
Multiple sclerosis

Myasthenia gravis

Opsoclonus-myoclonus syndrome

Pemphigoid

Pemphigus

pernicious anaemia
Polymyositis/dermatomyositis

Post-infective arthritides
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| di opat hi ¢ hemachromat osi s 20 Idiopathic nmenbranous
gl omerul onephritis |Isolated vasculitis of the central

woeinos®1syst em Kawasaki's di sease M ni nal che€yéB2004/001008

renal disease M scellaneous vasculitides 25 M xed
connective tissue disease Miltifocal notor neuropathy
Primanhbitanfetarosis bl ock Ml tiple sclerosis Mast henia

Psc%ba%ﬁj Opsocl onus-nyocl onus syndrone 30 Penphigoid
i gus pernicious anaem a

Reﬁﬁlvﬁwg"ﬁes/ der mat omyositis Post-infective
arthritides WO 2004/ 081011 PCT/ GB2004/ 001008 6
Reitgris@ipGa38 | i ary sclerosis Psoriasis Reactive

Refitddyihy i des Reiter’'s disease 5 Retinopathy
%e%[rra}%m d arthritis Sclerosing cholangitis

Rh&)ma)cgd arlhsitisyndrome Stiff-man syndrone 10 Subacute

ditis ' [
Sclergsmg ddibig %\ést em c | upus erythematosis

Sjogren’s syndrome

Stiff-man syndrome

Subacute thyroiditis

Systemic lupus erythematosis
Systemic necrotizing vasculitides
Systemic sclerosis (sclerodermay)
Takayasu’s arteritis

Temporal arteritis
Thromboangiitis obliterans

Type | and type Il autoimmune polyglandular syndrome
Ulcerative colitis

Uveitis

Wegener's granulomatosis

As used herein, the term “ester” refers to a group of the form —COOR, wherein
R is a radical notionally derived from the alcohol ROH. Examples of ester
groups include the physiologically hydrolysable esters such as the methyl,

ethyl, n- and iso-propyl, n-, sec- and tert-butyl, and benzyl esters.

As used herein the term “alkylene” refers to a straight or branched alkyl chain
having two unsatisfied valencies, for example —CHz-, -CH2CH>-,
—CH,CH,CH,-, —CH(CH3)CHa-, -CH(CH2CH3)CH>CH2CH2-, and —~C(CH3)s.

As used herein the term “alkenylene” refers to a straight or branched alkeny!
chain having two unsatisfied valencies, for example—CH=CH-,
—CH,CH=CH-, —C(CH3)=CH-, and -CH(CH2CH3)CH=CHCH2-.
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Systemi ¢ necrotizing vasculitides System c sclerosis

(scl eroderma) Takayasu's arteritis 15 Tenporal
wa@eadoaostois Thronboangiitis obliterans Type | BOGBY®a/001008

Il autoi mTune poI ygl andul ar7 syndrone U cerative

I !
Asiied igtetiBe e AR use iardn 3o ARt b riched 3w
cha.ﬁq{)a%mg/% ﬁhélansﬁekjsva?er{cﬁé’é G epphprenacy, deH,ved- fér‘i’dn
t he al cohol ROH. Exanpl es of ester groups nélude t

-CHIGH,OH9@I=GCHY-. hydr ol ysabl e esters such as the
met hyl, 25 ethyl, n- and iso-propyl, n-, sec- and
tert- butyl and benzyl esters. As used herein the term

Unlféské/th@ se sgé&?lédtn‘? tie éér?t@kgltﬁtwl‘%h br aReRednalidyh

V|n unsat i sfied val encies, for exanple
"subGHRted" SHAMPR to aIgHACHAZHRrein- r@l@l@b—ﬁl}lh&ﬂ@uted with at least

ong SHBFICERL el BPReh Siramoclarsoph Ertpgfienyy (=

bten@nﬁ)nqmo%isgaxﬂltutéd(@hmﬁgwﬂu@mmmwam@@e)a|keny|

val'encies, for exa

flueroe @umtmaad (Cafd) al@ﬂ@b@a%)@mmﬂuommnw@@@m

ol Ryryraning 1 Spedefat S afGh Pl iaRhiBe ap agisen

an"@b[brh@by Rk iawedicgasu s a§€hetajllén@d|wy of @thylenedloxy) (Cy-
exanpl e -G, -CH2C=C, and CH( CH2CH3) C=CCH2-
Colgik¥d ,dih%wwb%i)élpébﬁﬂpé)d henzyieY dorirexy. MATGaRie hamtno

flu8r%C %bﬁjrgé@@nﬁc?@bnosﬁ%t b&?’t %OﬁstﬁﬁgbﬁdCbNﬁ YSOQNHZ,

ans’ subs uted w

-Cs)wsta:omﬁ,,ssa@ ORY, e HOQRY, -NHS @RMNPIGONHRA GBmNHR

-Nﬁ%oﬁﬁﬁ%ﬁq%wé%@ﬂ&?ﬁﬁd wherein R* and R® are
inddgéPaeny BB, I ARG (E8)- B sARYky group or a monocyclic
carbocyclic or heterocyclic group of from 5-7 ring members, or R” and R® form
a ring when taken together with the nitrogen to which they are attached. In the
case where "substituted" means substituted by phenyl, benzyl, phenoxy, or
benzyloxy, the phenyl ring thereof may itself be substituted with any of the

foregoing, except phenyl, benzyl, phenoxy, or benzyloxy.

As used herein the term "aryl" refers to a mono-, bi- or tri-cyclic carbocyclic
aromatic radical, and to two such radicals covalently linked to each other,

lllustrative of such radicals are phenyl, biphenyl and napthyl.

As used herein the unqualified term "carbocycly!l" or "carbocyclic" includes
aryl, cycloalkyl and cycloalkenyl and refers to a ring system (monocyclic,

bicyclic, tricyclic or bridged) whose ring atoms are all carbon.

As used herein the unqualified term "cycloalkyl" refers to a carbocyclic ring

system which contains only single bonds between ring carbons.
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fl uoro-substituted(C2-C6)al kynyl, (Cl-C6)al koxy and
fluoro-substituted(Cl 10 C6) al koxy (i ncluding the

w@p@agiosdoicase where a ring is substituted on aP{EHCBRM04/001008

ring C atons by al kyl enedi oky such as net hyl enedi oxy
or ethyl enedioxy), (Cl- C6)alkylthio, phenyl
As ysieenuargin thenaryuatified fran Wloqub’érfteéerséﬁ]%%rboﬂ"é%rr@g

o 550 A AN 46 o 0 R
Carde§$O2RA, -CONHRA, - SO2NHRA, 15 - NHRA - NR ARB,
- CONRARB or -S02NRARB wherein RA and RB are

independently a (Cl-06)al kyl or (C2- C6)al koxy group
As l?geo?hgﬁégﬁ)ﬁyec e "h%?éregﬁﬁcﬂe'fé?rs% aﬂﬁbﬁbo%\r%ﬂ 16i-@fcaup of

form a ring whe
aroinakie macﬂloglentdlﬂalnmg dm bemure h@@‘nat&ﬁnwe@ﬁlqdqfégmﬁ@! and

o. i ebyagicayrre P per bl LY, ogFAIRI
yrn%ﬁgsl}%&éﬁb%lt B@nﬂﬁﬂ&é@zol?l' ﬂﬂaidhﬂr BehztArizoIV Sieda’ﬂhlatm|yl

fute any foregoi ng, “except
benziwntlyibzolph @lym@olylomxai@lw,yb%ﬁ@xal@yu deqrarehdi k?ﬁrizi‘%gﬁaéPM

ol 8180 P et B B,
pyrlﬂéglnglmp%/rlﬁﬂdﬁh'}/? iykazimyl nikedink/f nﬁﬁﬂw ehddémdazohd.

t'rative of such radical's are phenyl, biphenyl and
napthyl. As used herein the unqualified term

As H§%{ig ) tP{%Haagallf 1? ¥ fe?o cﬂﬂ" Yh8sste@®cytlic” includes

eny referstoarlng
"hefBRA/M éﬁaéﬁ@e’@ lab0ve afndcmqjarhculalr inepok iacmoenoh rtideyeldly

wh
cywngvﬁiruhbgam%ﬁwga@eﬁa&f&agékaa Somanindpoe s BoE MR Eena®
sel%&tgg from 2. 4% o o%}b[]?s %Bhé’lsegg’f 8 chehoren

I'ng carbadns. 1 PCT/ 004/ 001008 8 As
arowstit fagliczil cohtaining gueldrfmers sushrhetesagtomsiigh is ceyaipatly

toacarboc clic rin stemvvh ch

inkoRdoBINY St HBEAEEH & TRAMo G PRl BidtagRel S5
|||ugé§ﬁi/é“8|f §J6h Féaﬁ‘catlé%éfe DRI, ARy, tétﬁér@/fdfﬁoﬁmawmlbmnyl

or tri-cyclic aromatic radi cal cont ai ni ng one ?
piperidinyh émédazaiydnexazelybdsexazohdnth&zolyl giiéadiazolyl, pyrazo yl,
pyridinyl, pyrrolidinyl, pyrimidinyl, morpholinyl, piperazinyl, indolyl, morpholinyl,
benzfuranyl, pyranyl, tetrahydropyranyl, quinuclidinyl, isoxazolyl,
benzimidazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, maleimido and

succinimido groups.

Some compounds of the invention contain one or more chiral centres because
of the presence of asymmetric carbon atoms. The presence of asymmetric
carbon atoms gives rise to stereoisomers or diastereoisomers with Ror S
stereochemistry at each chiral centre. The invention includes all such

stereoisomers and diastereoisomers and mixtures thereof.

Salts of salt forming compounds of the invention include physiologically
acceptable acid addition salts and base salts Suitable acid addition salts are

formed from acids which form non-toxic salts. Examples include the acetate,
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0. Illustrative of such radicals are thienyl,

benzt hi enyl, furyl, benzfuryl, pyrrolyl, imdazolyl,
whewziosdiodazol yl , thiazolyl, benzthiazolyl, PCT/GB2004/001008
i sot hi azolyl, benzi sot hi azol yl , yrazolyl oxazol yl,

aspgAta o %8%%@ beguSEs bicar benzfrcfa%eﬁ? yb'%wPBa felgdphate.

boPéfé%érﬁ@*l)ﬂe o‘?c)’étbdéﬂﬁ)éi/late @éwa@@zbnﬁbte myrhtafatsl gmbeptate
pyrazinyl, triazinyl, indol and i ndazol yl used

gluwneten gJueronqh%hexafwropmﬁph&é@ dribeyzate; or

o R Ao PR BT Rhro GG EROAREY

isehibhate, Mctiie, ﬁ&‘kﬂéteﬂﬁfal@ét@nﬁiallcmat@dm%@ylacemﬁ@hlylgmmm
or nore heteroatons sel ect ed fromS, Nand 0, and to

naghBwjsie camaipsyieiry Nbsotinalb iiEsie Protaten oxaladsrmialmitate,

t
T L T
stma@cﬁobclnatmrtmwez,ltosylawchrmhtrlfluordéammeualt\%eSuﬁalsladdase

Sa{tggg}%s ot $@%é[p:%sﬁ&hlch%ﬁam?égmt§>ﬁé%%%d%¥fur smolude the

aldrﬁi‘ﬁﬁ%ﬁ%ﬁé‘mmé%%ﬁé%he EALiRH, %ehﬁé digdH Hé' dlolamlne
pyr | rrolidinyl, pyri'mdinyl rphol T nyl,

glymlrpeerlyﬂmmyhagnasiul'ryImegmmp‘rmlqlmylne pbtmssfummgdlum
pyr.anyl. tetrah yranyl , quinuclidinyl, isoxazolyl,
troﬁé}rs?'%\'%ea%ﬁjﬂn %ﬁyl enedi oxyphenyl ,
et hyl enedi oxyphenyl, mal ei m do and succi ni m do

groups. 25 Sone corrpounds of the invention contain one
Method®re chiral centres because of the presence of

o e b roRish Flrei RE rEp BS B P arige 816 ' ©
—Oil:@ﬁ)NR%RQ n$BE 1$_)re%zirbd %Wéa&lombﬁﬁm]ﬂﬂpﬂaﬁeyamtneelauﬁie%

chiral centre. The invention includes all such 30

withy 2 ceaipopRdref famaulgi (i tocamaisiale the carbeyyhg 26idraEqup:
thereof. Salts of salt form pg c ?5@ of the
cc E‘tabl e acid

i nvention include physiol ogj
tabl e acid addition

addition salts and base sal¥
salts are formed from aci ds=#H ¢k f or m non-t oxi ¢

salts. Exanpl es include,thqjacetate, WO 2004/081011
PCT/ GB2004/ 001008 9 a rt{te, benzoate, besyl ate,
bi car bonat e/ car bo ' at e/ sul phat e,

N7 ()

the symbols Ry, Rs, X, Rg and R; being as defined in relation to formula (1)

above.

Compounds (I1) (ie compounds (1) of the invention wherein Ry is a carboxylic
acid group) may be prepared by reaction of a compound of formula (Ill) with a

hydrazine of formula (1V):
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borate, cansylate, citrate, edisylate, esylate,
formate, fumarate, gluceptate, gluconate,

w@lwasonat e, hexaf | uor ophosphat e, hi benzate, PCT/GB2004/001008

hydr ochl ori de/ chl ori de, hydfobrom de/ brom de,
hydr oi odi de/i odide, 5 isethionate, |actate, nalate,

mal eat e, nmal dHat e mesyl ate, nethyl gul RhateCOOH
napht hyI ate, syl ate, nicoti nat rat e,

: p itate, panpale
phosBha en phosphat e/dlz(l’gdr ogen pﬁosphate

sacchary 3\? succi n rtrate, tosylate
and tri fI uor Shcet at gdllfal ts. Suitable base (Mal ts are

formed from bases which formnon-toxic salts. Exanples
i nclude the 10 al um nium arginine, benzathine,
cal c | 4 Nthe psitieh R@dMers
i e e BT e Tt
(IAP@Ed UB). tromethanine and zinc salts. Methods 15
Compounds of the invention vvhe% R§§r esents an
aéép

am de group /-0 NRBAA may b 2% reaction
of the appre am ne HNR6R7 with pound of
fornmula (I1) @i date the carboxyll% et gr qdp:

$X_COOH HN-N120 R1 N (I I ) the symbetsNRI,

I nvention wherein R4 is R aci d
may| be prepariﬂ Ey reaction ofg Nd of (11B)
Qf. U Nll) wth a ﬁ‘drazme of formJIa 25 WO

2004/ 08%11 PCT/ GB2004/ 001008
from which the desired isomer (Il1A) may be separated.

Compounds () wherein Ry is an ester or amide group may also be prepared

from intermediate (l11) by reaction with the appropriate hydrazine (IVA)

X—R,

R3
HzN—H
(IVA)
wherein R, is an ester or amide group. Again the reaction may resultin a
mixture of the ester or amide analogues of the carboxylic acids (I1A) and (11B),
from which the desired ester or amide isomer (1) may be separated.
Alternatively, the carboxylic acid compound (1) may simply be esterified, or

amidated.

Compounds (1) wherein Ry is a “reverse amide” group -NR7C(=0)R¢ may be
prepared by Curtius rearrangement (see Ninomiya, K.; Shioiri, T.; Yamada, S.
Tetrahedron (1974), 30(14), 2151-7) of the carboxylic acid (I1) to the

isocyanate (V)
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10d O/ XXCOON / I \ RO-- Rs \ ~~NH2N-N N (I11)
H (V) This reaction may result in the preparation of

w@20mnsne of the position isonmers (I1A) and PAWGBR004/001008
~X-COOH HOOC-X R3 Rs H N-Mt HN-N/ I \ RL RL N (r)
(1 1A NN (1113) N 5 fromwhjc t_h(? desired isoner
(I'1TA) may be separ at ed. Nrds ' () wein R4 is an

6/be prepared from
intermediate (111) by reac=ohRaith the appropriate
hydrazine (I1VA) 10 QX R4,/Rs HZN N (I VA) wherein R4
is an ester or Agai n the reaction may
result ina m ester or am de anal ogues
of the carbog (I1TA) and (1113), from which
the desired e isoner (V) may be
separated. 15 tfFvely, the carboxylic acid
compound (I1) may sinply be esterified, or

followed by hydrolysis of the isocyanate group to an amino group and

acylation of the amino group with, for example, the acid chloride CI-C(=0)Rs.
In cases where Ry is not hydrogen, the Ry substituent may be introduced after
the isocyanate reduction step or after the acylation step.

In an alternative route to the “reverse amide” (R4 = -NR;C(=0)Rs) compounds
of the invention, a compound of structure (V) in which the isocyanate moiety is
replaced by a nitro group may be reduced to the corresponding amine, which

may then be acylated to form the desired reverse amide.

Compounds (1) wherein Ry is a urea group —NHC(=O)NHR; or thiourea group
—NHC(=S)NHRg may also be prepared from the isocyanate (V) or the

corresponding isothiocyanate by reaction with the appropriate amine H2NRs.

Compounds (1) wherein Ry is a carbamate group -NR;C(=0)ORs may be
prepared by the reaction of the isocyanate with an appropriate alcohol RgOH.

Further details of the synthetic methods for the preparation of compounds (1)
of the invention, and intermediates such as (Ill), may be found in the

examples herein.

In the compounds of the invention:
The radical RgX- is preferably in the 4-position of the phenyl ring.

X may be, for example a bond, or a —CH,- or —-CH2CH,- radical. A bond is

presently preferred.
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am dated. Conpounds (1) wherein R4 is a "reverse
am de" group -NR7C(=O)R6 nay be prepared by Curtius

w0 eaansmgenent (see Ninomiya, K ; Shioiri, T.;PYHGRA®I/001008

S. b20 Tetrahedron (1974), 130(14) 2151-7) of the
carboxylic acid I o the anat e
Rs gy @ g0 1R &f@éﬁl L%@e%e@%d'm N O
Cuffently |t lé?%f&%dfﬂ%t‘@é’\%q—lby hydrol ysis of the

I socyanate group to an amino group and acylation of
the am no group wth, for exanple, the acid chloride

d -G =Q R6.
R b ERtemalp: B Fr i Sibba gy beMERBERIOkRS, o
CuFr@ﬂﬂyﬁt'lQ@rﬁéﬁ@d PhatcR] BE h@/ﬁﬁ)g@@wrﬁluw@ pémpulaﬂy idithe 6-
alternative route to the "reverse

am d

posilmT of # Re)ocbasiiie-2Hbpytarela ﬁ@e@ilplr@@“n#-wd#ﬁ%w%em
of structure (V) in which the isocyanate noiety is
repl aced by a nitro group nmay be reduced to the

R, ¢opreseptznsl cahoxpliicnacid whoah ( CmOhﬁy)rialmwsteetlmgdﬁaDed to

~GROIbIRGar BE G GORe BT RO TV BT QUG8 50

defr'\a%ﬂ:é HR6 may al so be prepared fromthe isocyanate
or correspondi ng isothi ocyanate by reaction
wWith the approprl ate am ne H2NR6. 15 Conpounds (I)

wherein R4, | b -
Ol o 5o BRSSO AT it o0oR
apmeélﬁtF@lsaﬂnﬁﬁﬂﬂ’letﬁ?ﬁqﬂ or i§6Lpkd\y, Hlekat! 6r wekt-bilgl, or

synthetic nethods for’the preparation of corrpounds (1)
20 benrylesterventi on, and internediates such as (I11),
may be found in the exanples herein.

Rs, when present, represents H, or a radical of formula —(Alk)»-Q
wherein m, Alk and Q being as defined above. When m is 1, Alk may
be, for example a straight or branched C4-Cs alkylene radical, such as
—CH,-, -CH,CHa-, -CH,CH,CHo-, and -CH2CH(CH3)CHo-. Alk may also
be, for example, a divalent cyclopropylene, cyclopentylene or
cyclohexylene radical. The radical Alk may be optionally substituted by,
for example, OH, oxo, CF3, methoxy or ethoxy. The radical Alk may
optionally contain a hetero atom, for example in the form of an ether,
thioether or amino linkage.

The group Q may represent, for example, hydrogen; -NRgR1o wherein
Rs and R1o may be the same or different and selected from hydrogen,
methyl, ethyl, n- or isopropyl or tert-butyl; an ester group for example a
methyl, ethyl or benzyl ester; or an optionally substituted aryl, aryloxy,
cycloalkyl, cycloalkenyl or heterocyclic group, for example phenyl,
phenoxy, cyclopentyl, cyclohexyl, furyl, thienyl, quinuclidinyl, piperidyl,
or piperazinyl group.
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I'n the conpounds of the invention: The radical R4X- is
preferably in the 4-position of the phenyl ring. 25 X

worego4logl01f or exanpl e a bond, or a -CH2- or - CHXCHEB2004/001008

radical. A bond is presentiBy preferred WO

2004/ 081011 PCT/ GB2004/ 001008 12 for

ex&mvlken preslent @preg@ntByi or FetGsalgyl: @,r eﬁémﬂl@ Q]eélayloet)pyl

oSl plonyl, He S ket bh!}@l %ﬁﬁhéﬁtékerﬂ% ERerhifith fiier
y, or I%’yl enedi oxy.

5 @t’cﬁrﬁ@i’rtdtwmlstto iwehigti ﬂfe%/raredattdu:iaEdFRHs ared Ry dorog ermepocyclic
fluoro, partlcularlyl 27e Posnlon of the

3- beterocyclig igPaVip®Sp §rof ‘f"@ﬁ@ ADN%] ci nnol i n- 2- yI ring

system R4 represents a carboxylic acid group (-COON)

or an ester thereof, or -C(=0 NR6R7, -NR7
EspeN%ﬂ(/?(D?é?)eﬂ%i are rhe\rdese@ymem RMBPF%HHS)—QE%W@)&Ser

N RINR e & B if b epe™ sRE e TerrPRo e fRfes of
forrri@ﬁ %Aﬂﬂ%'@ whereif 8 is @fan*dﬂ.'hédwme!ﬂrt, radfcal Mﬂ@ryrhtamtibor 4

present, represents H, or a_radical of
cartbar atdras a(rAIr&}!rrsm@subwi@deam\d @ rerRseIHa wgnm@h%@ln Ro and

RiodTLHGRETTY e ERENE et G Ay PERY 2R P CT PR O

Cs c;@l’galkyloéﬁ%@t@ rouﬁmﬂ;ﬁ%?any SubgHituGHR CHbOIESTIEHRE . Al K

20 be, for exanp a dyv

hete'm/olm oIRuPe AE forgya r@géwr%n @@MPQ%@@?%M?&%OQ% to

| cal , subst

whipf théifhre dRSGE MY ALl BRIl Sy e

r adi clal Al k Lray]c optionally contain a hetero atom for
exa e in the form of i

A speﬁr%g@éefegr@d subset of gomgguﬁéshg the rnver%%nhheés RBrnftia ﬂ%):

X—R,
HN—N

N 0

N (IC)

wherein X and R, are as specified above. In this subset, the radical R4X- may
be in the 4-position of the pheny! ring. This subset includes in particular,
compounds wherein X is a bond and R4 is —C(=0)NRsR7 wherein R and Ry
are as specified above. For example, in such compounds Rg may be

quinuclidinyl and Rz hydrogen.
Specific compounds of the invention include those of the Examples herein.

A preferred compound of the invention is 4-(6-fluoro-3-oxo-1,3-dihydro-
pyrazolo[4,3-c]cinnolin-2-yl)—N-(2,2-difluoro-ethyl)—benzamide, of formula (A)
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The group Q may represent, for exanple, hydrogen;
-NRgRj O wherein R9 and R10 nay be the sane or

waledokeswnt and sel ected from hydrogen, nethyl PCBEGB004/001008

n- or isopropyl or tert-butlyl; an ester group for
exanple a nethyl, ethyl or b.nzyl ester; or an
optionally substituted aryl, axyl pxy, 30 cycloal kyl,
cycl oal kenyl or heterocyclic gpoup, forHexanple
phenyl, phenoxy, cyclopent cycl yl, furyl,
thienyl, quinuclidinyl, pifergyl |perazinyl
group. WD 2004/ 081011 PCT GBZOM/OOldf)S'P 13 R7 when
present represents H or Cl1y€6al kyl, for exanple
methyl, ethyl n- or H»Q;mropyl n-, sec- or
tert-butyl; or when taken ogether with the atom or

atons to which the auhed R6 and R7 form a
monocyclic het iclring having®b, 6 or 7 ring
atons. 5 Especi fQrred are the cases where R4
represents -C(= -NHC(=O) NR7R6 wherein R7 is

hydrogen and R6 represents a radical of fornula
- (Al k) m Q wher ei nFfmis 1 and the dival ent radical Al k

or SRR Esi iGNy ERRORRUT RS AR, MOt R Suhvete

thdregependent |y represents H, Cl-C4 al kyl; C3-C4
al kenyl ; C3-C4 al kynyl; C3- C6 cycloal kyl; an ester
group; an optionally substituted carbocyclic or

r f
AR i o B eng OF eI fidr RIS B ho)-
butyil]4(6-$luom-Bana-1i - &hmrbl-pymMO[m,S-o]!cmpelm-mw) -benzamide,

referred subset of conpounds of the invention has
of idMA BX1C): P X-R4A HNN O NON (1C) F wherein X
and R4 are as specified a@ove In this subset, the

radi cal R4X- may i
HN—N

AN O

~N

(B)
N~ |

F

or a pharmaceutically or veterinarily acceptable salt, hydrate or solvate

thereof.

As mentioned above, the invention includes pharmaceutical or veterinary
composition comprising a compound of formula (I) or a pharmaceutically or
veterinarily acceptable salt thereof together with a pharmaceutically or
veterinarily acceptable excipient or carrier. In such compositions, it will be
understood that the specific dose level for any particular patient will depend

upon a variety of factors including the activity of the specific compound
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be in the 4-position of the phenyl ring. This subset

includes in particular, conpounds wherein X is a bond
wara4Rg10is - C(=0) NR6R7 wherein R6 and R7 20 arBCEH&B2004/001008

speci fied above. For exanplig, in such conpounds R6 may

be quinuclidinyl and R7 hydrogen. Specjfic cponpounds
empdzfyeﬁhthe agehadynweight.grnerdldna fS?’h @(&ﬁiﬁ %g her ei n.

adm,_ml%tgatf rrﬁg&gtr o &g&nn?u?sgr%goﬁy@ttg%f e 0bh OrulgScombination and
ea: i
the enz%rzn&%d;&évé’mg]gf mgbnﬁu@w ée(?gj;%ngrgmuﬁg doerapyt Optimum
dos@@r//e{mmmnegg@o@gof (qumg MilNDbey deﬁerﬁ\m@&%}p@ %@\ cal {1 }\6{‘ =
or a pharmaceutically or veterinarily acceptable salt,

hydrate or solvate thereof. 5 Another preferred

TheCmmsaurdisofittt hidmihenitivemidnsis concerned may be prepared for
N-[3-(tert-butyl

acnis{Ron by SirUI T sB R  Hialy BPATRESAT s Brogeres;
Theltaly Qd%l#kﬁ?géwgﬁtlon%aﬁl%&mﬁe (& oftdblet], capsules,
powders, granules, lozenges, liquid or gel preparations, such as oral, topical,
or sterile parenteral solutions or suspensions. Tablets and capsules for oral
administration may be in unit dose presentation form, and may contain
conventional excipients such as binding agents, for example syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinyl-pyrrolidone; fillers for example
lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting
lubricant, for example magnesium stearate, talc, polyethylene glycol or silica;
disintegrants for example potato starch, or acceptable wetting agents such as
sodium lauryl sulphate. The tablets may be coated according to methods well
known in normal pharmaceutical practice. Oral liquid preparations may be in
the form of, for example, aqueous or oily suspensions, solutions, emulsions,
syrups or elixirs, or may be presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, for example
sorbitol, syrup, methyl cellulose, glucose syrup, gelatin hydrogenated edible
fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia;
non-aqueous vehicles (which may include edible oils), for example almond oil,
fractionated coconut oil, oily esters such as glycerine, propylene glycol, or
ethyl alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate

or sorbic acid, and if desired conventional flavouring or colouring agents.

For topical application to the skin, the drug may be made up into a cream,
lotion or ointment. Cream or ointment formulations which may be used for the
drug are conventional formulations well known in the art, for example as
described in standard textbooks of pharmaceutics such as the British

Pharmacopoeia.



or a pharmaceutically or veterinarily acceptable salt,
hydrate or solvate 10 thereof. As nentioned above,
wo b@4iosment i on i ncl udes pharnmaceutical or vet ePCTI&BY004/001008
conmposition conprising a cdapound of formula (1) or a
pharmaceutically or veterinarily acceptable salt
t hereof together with a pharmaceutically or 15
FoP’t% ﬁfdl Bppflééfloﬂctﬁffﬁé %?leeth%xc% 'rﬁé‘;% b8'm&dé Up8hto 4 BolRHER or
it rstood that the specific
susimnsndremeé stitablasterparptiieolsior pan agheous Vehighkp dgitives,

for o e SHshn e b 2eBpr oMb SresPbist bi¥afti oos

pre%%n%mle@)'rﬁﬂudlhg%a@ﬂeﬁ*nmd&%&ﬁd\ff@h?l@tdal agéﬁfsaéudh&a’?é bhenyl

sex di et tine of adm ni strafion route of
mesciminacatatet @rdmtrateatbenaall@nmt:hleﬁded}r@@k&b%ﬁm 20

t he cause r: r di sease
th'ﬂ?ﬁﬁ‘@?%%@% t%gp%%&fp%&\ aée @ﬂ%{@ag% frequency
of dosing will be determ ned by clinical trial. The

ompounds with which the jnvention is co% er ned

Thp ashee gredient B@yi 315 beadroRisksres RAresieralvcig i pisf t
i, ISP PLTREC b oRcpesiin it ap gl tn
elth@btb@sﬁspérmwttbmssolmmhﬂﬁm vejncﬂa%émntageem@madjuvants

qui d or gel eparations, suc or al opi ¢
sugh A5 Pl ARELIAG, R CSsavivecA BiTecpesenetenbe *°
dls-gﬁR)eﬁﬁﬁ o degigRsul es for oral adm nistration nmay be

unit dose presentation form and nay contain
conventlonal ex0|p|ents such as binding agents, for

EraoBepi PR BB Toeer P n B Ibflng hararidy ™

Exlaﬁﬁie%e sugar, mnai ze-starch, cal cium phosphate,
sorbitol or glycine; tabletting 15 lubricant, for
exanpl e magnesi um stearate, talc, polyethylene glycol

Trgitolwfinpr &V ot Al b e ERRL R Rl e

sul phate. The tabl ets may be coat ed according to

met hods well known in normal pharmaceutical practice.
DMFal |i oineethyleamamiéds may be in the formof, for

D@ﬁ:’jn”p' e, Dﬁ]\%'tﬁ?fjécé%énﬁdey suspensi ons, sol utions,

DMSOI o Dlmethyl sulphoxide

HBTU O-Benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexafluorophosphate

HPLC High performance liquid chromatography

LCMS Liquid chromatography mass spectrum

NMR Nuclear magnetic resonance spectroscopy

Example 1

Step 1: Preparation of (phenyihydrazono)malonic acid:



20 syrups or elixirs, or may be presented as a dry
product for reconstitution with water or other

wa@ iosakloel vehi cl e before use. Such |iquid prepeCHGBWE/001008
may contain conventional ddditives such as suspending
agents, for exanple sorbitol, syrup, nethyl

cel l ul ose, glucos® syrup, gelatin hydrogenat e& 9“9
fats;H emul sifying BpiNg; for exanple |ecitgin, OH
xampl e

ar i nonool eat £, or acacia; 25 nop-@guelus =
ol a3 Wik ooy i ncl ude—edibte o for Ns
pond oil, fractijen@iNad coconut oil y estersQ
uch as glycerineq'propyl ene glycol, o et hyl

al cohol ; preservatives, for exanple nethyl or propyl
p- hydr oxybenzoate or sorbic acid, and if desired
conventional flavouring or colouring agents. 30 For
topi cal application to the skin, the drug my be made
pinto a,cr By OhPBTRRol) WhE@Mselved in 1 M
Soc@qrﬁtrnggqqu%ﬁeﬁ:ﬁ%?i?%ﬂﬁéﬂe I'c grrzac be us)ed for the drug

5 hydfschieanueat(comal td givend adloorsssvelbldk solutionnPhaeylaydrazine
for exanple_as descri

(3.08r@rarke sk €< omal) Was @Fﬁbegeiénﬂfsﬁg@%%aéﬁgﬁ%ﬁ?étggﬁ“g%?%% wpihe
. Q 0 - .
stlrégptﬁfx%%, %\#/%ﬂgf{:r\{ %%@%f@ﬁg%gf whé doflectedriychitration after 90

cat’i ug may be made up_jinto a
minsandiivaehed withsustee (50 an). iThedfiltauicale vasstrigyratad WD stud

or non aqu ehi cl e, it for —i
ccciue ST B b (B AT S THA AR ppounc
10 waf%%?ét@d (?'% é’g&ﬁﬁ& ga&m&sm.m@, adimgnkelc827d) CLORIS: anid 207
ungil cr dal agents such as phenyl nercuric acetate or
[M-hi]*t.r ate, benzal koni um chl ori de or chl or hexi di ne, and

t hi ckeni ng agents such as hypronel |l ose may al so be
i ncluded. The active ingredient may also be _
Alt@%ﬁ@%}?&ﬁé ot eah &eabltvacted &roat thiel dqueols presieusith ethyl
pending on the vehicle and concentration use

acatateg(2caR50 enl).1ibe asgario Hhess Sieg oOvgr SRNESYHMN 5 q*‘@ttg,e
it GlGne /s | h | ocal
15 fiteRd et DV BEEBYE) ndBE U AR S aGents can be

di ssolved in the vehicle. 15 Enbodi nents of the
invention are described in the followng non-limting

Stdp‘@MPtePpiration of (phenylhydrazono)malonoyl! dichloride:

OO Os_Cl
H H
N\NJ:]/OH N N\N/I[‘]/Cl
O o)

(Phenylhydrazono)malonic acid (1.00 g, 4.80 mmol) was mixed under inert

atmosphere with dry chloroform (15 ml) to give a yellow suspension. The

20

mixture was stirred at room temperature and phosphorus pentachloride (2.19
g, 10.5 mmol) was added portionwise. The reaction mixture was heated to
25 refiux for 1.5 h to give a green solution. The mixture was cooled to room

temperature and diluted with hexane (15 ml). A green precipitate formed, was



The follow ng abbreviations are used in the

experinmental descriptions: DV D nethyl formam de DVA
wOremeokmlil acet ami de  DMSO Di net hyl sul phoxi de PBIIGB2004/001008

O Benzotriazol -1-yl-N, N, N; Bt et ranmet hyl ur oni um

coleiashhy ShraiRR AN ERed ot st it O A PaplBY was
isoga?)&g(ag%r%m 6&5@@@68%ﬂh@5@3@@)€e spect r oscopy

e 1l Step 1: Preparatlon of
(phenyl hydrazono) mal oni ¢ acid: WO 2004/ 081011

Seg e Teabin o Mot A e cashieter (5 o0

5 g, 27.8 mml) was di ssolved in | M5 hydrochloric acid
(50 m) to give a colourless cloudy solution.
Pheny! hy@ (3.00 g, 2.72 m, 27.8 ol O was
added gr opwi se at roomterrperaturetoth rred

AXt WM, el L@l precipitate forms A s\ .

ratidn afffer 90 —minm—and=nas ‘;ﬁ '
fiIt r cake was triturat'ed._y h,gNhyI

acetate / hexane [1:1], filtered and drifd under

vacuum The title conpound 10 was isolated as a yell ow
powder (4.74 g, 22.7 mol, 82% . LCVs: mz 207 [MH

(P@ﬁ%&iﬂ@%ﬁﬁéﬁn%gﬁ%ﬁgﬁﬁy?ﬁdé: B48g, 01 AFhETWas HbkAinder

inert atmosphere with 1,2-dichloroethane (15 ml) to give a yellow suspension.

10  Titanium tetrachloride (1.89 g, 1.09 mil) was added dropwise to form a brown
solution. The mixture was heated to reflux overnight, cooled to room
temperature and quenched dropwise with methanol (15 ml). Stirring was
continued for 30 min and volatiles were removed under vacuum. Water (100
ml) was added and the obtained suspension was extracted with n-butanol (2 x

15 50 ml). The combined organic phases were washed with water (2 x 20 ml) and
concentrated under vacuum. The title compound was isolated as a green solid
(1.04 g, 5.10 mmol, 51%). LCMS: m/z 205 [M+H]".

20
Step 4: Preparation of methyl 4-chlorocinnoline-3-carboxylate:
OH O cl O
AN o/ AN O/
—_—
25

Thionyl chloride (8.15 g, 5 ml) was added dropwise under inert atmosphere to
methy! 4-hydroxycinnoline-3-carboxylate (0.50 g, 2.45 mmol). The mixture
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acetate (2 x 250 m), the organic phase dried over
magnesi um sul phate, 15 filtered and the sol vent

w0 esmwg®iunder vacuum Step 2: Preparation of PCT/GB2004/001008

(phenyl hydr azono) mal onoyl dpchl oride: OOHOG N, Ni
dra I
wag bee’c?dgto reflyg f%bg)h eﬁf f&é‘?g%ofﬁ %ﬁ%&%ﬁ@@“w
chl%aé‘v\%%yreﬁm\/_%'d%ﬁﬂ \&a?:ﬁum )I‘oFu%n@' (58mP W h@¥ed to the
suspensi on m xture was stirred at room
resic&maahetmmmrenna@ bblS'ptﬂl at tcsarpéemaetat@ﬁe @\earnlghigTheg solids

weigeolebtiey Mg ag 8069 LROS! BGuff NS bGeBlh Wik

isoR@ed b %ﬂaro%}hes,éno%(;1 Jsemg% 1acrﬁx+n©d 48%Y.0@MSt arpeRatrel]”.
and diluted with hexane m). A green precipitate

formed, was WO 2004/ 081011 PCT/ GB2004/ 001008 18
collected by filtration and dried under vacuum The

Stdyi 51 Rrepantinmaf 4v43-oxpsbbatiyg ra@%p@&a@’@w{ﬁ&@]@mr@@w

) 2.63 .ol , 53%. Step 3: Preparation of nethyl

yl) &‘r%‘i‘ﬁic. nnol i ne-3-carboxylate 5 0C OHO N O -~

I (::r (r) H (Phenyl hydrazono) mal onoylq

dICh|OI‘Ide (2 45 g, 0.01 mmol) was m xed under in
atnosphere with 1, 2-di chl oroethane (15 nl) to 've'él

yel |l ow suspension. 10 Titaniumtetrachlorid .89 g,
1.09 M) Gas &dded dropwise to forma bro ution.
The mi xtufe was heated to reflux overnight ed to
rog arat ur@” and quenched dropw se wi th net hanol
(15 irring was cont T nued for 36N

4-Hydrazinobenzoic acid (68.4 mg, 0.45 mmol) was mixed at room
temperature with ethanol (5 ml) to give a créme-coloured suspension. Methyl
4-ch|orocinnoliné-3-carboxylate (100 mg, 0.45 mmol) was added and the
mixture was heated to 45-50°C for 1 h. The reaction mixture was cooled to
room temperature and the solvent was removed under vacuum. Ethyl acetate
(10 mil) was added to the residue. The mixture was stirred at room
temperature for 1 h. The solids were collected by filtration and dried under
vacuum. The title compound was isolated as a brown powder (120 mg, 0.39
mmol, 86%). LCMS: m/z 307 [M+H]". NMR [DMSO-d¢]: & = 7.69-7.77 (m, 1
Hary); 7.81-7.90 (M, 2 Ham ); 8.05 (d, J = 8.85, 2 Hary ); 8.20 (d, J =7.92 Hz, 1
Haryi ); 8.33 (d, J = 8.85 Hz, 2 Hay ); 14.64 (s, NH).

Alternatively the reaction may be carried out at room temperature. In this

case, a longer reaction time of 2-3 h may be required.
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m ) was added and the obtai ned suspensi on was

extracted with n-butanol (2 x 15 50 m). The conbi ned
woe@answiphases were washed with water (2 x 20pai/izBagvd/001008

concentrat ed under vacuum 2The title conpound was

isolated as a green solid (1.04 g, 5.10 mol, 51 %.
Exafalidle 2n z 205 [M+H +. 20 Step 4: Preparation of nethyl

4-chl oroci nnol i ne-3-carboxylate: OH0 d 0 R H 25

Preraeion i pnhi Brordat {3 RS- (e b o e

4zB00, 8XEhABI-RAg)bne sy | at o (0.50 g, 2.45 mmol).
P e ﬁxﬁre 0 50041 061011 PCT/ GB2004/ 001008 19 was

heated to reflux for 1.5 h, cooled to roomtenperature
and excess thionyl chloride was renoved under vacuum
Tol uene (5 nmQ, was added to the residue. d’he m xt ure
was stirred at\eQm t enperature overni ght . \yhedsolids

were collected by filtration and dried undef cuum

The title Zomound was 5 isol ated as a_pie soM /

(248 ny, ' 45% . LCVMs: mz 2238 +. St N

5. Prepar aj}rso \

of 4- ( 3- oxd- |, 3- di hydr o- 2H pyr azol of 4, 3 I nnol i n- 2-

yl)b L acid: 6—eH—€—8 H\-N —N~NNO N 10
shemzoi c acid (68.4 ng, (.45\nmmol) was m xed

4-(3-ox0-1,3-dihydro-2H-pyrazolo[4,3-c]cinnolin-2-yl)benzoic acid (25 mg,
0.08 mmol) was mixed with DMF (1 ml). Diisopropylethylamine (21 mg, 28 pl,
0.16 mmol) and 3-dimethylaminopropylamine (8.2 mg, 10.0 pl, 0.09 mmol)
were added followed by HBTU (30.3 mg, 0.08 mmol). The mixture was stirred
at room temperature for 2 h. The product was purified by preparative HPLC.
The title compound was isolated as a red solid (12.6 mg, 0.032 mmol, 40%).
LCMS: m/z 391 [M+H]".

Example 3

Preparation of N-benzyl-4-(3-oxo-1 ,3-dihydro-2H-pyrazolo[4,3-c]cinnolin-2-

yl)benzamide:

OH § :
HN—N HN—N
~ o AN O
/N //N
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tenperature with ethanol (5 m) to give a
cremne- col oured suspensi on. Met hyl

wd2@hlogrooci nnol i ne- 3-car boxyl ate (100 ng, 0. 45P@mGB2004/001008
was added and the m xture2has heated to 45-50C for 1

4Bl SR e P L e el ey Jea vz deic G2 e
0.1 oI PREE Fhiked Wi M (% %aéﬁ%rbﬁyf‘ehﬂllér%ﬁﬂ\éjﬁﬂ m5h29 ul,

mxture was stirre erature for
0.15ominty) ard beopylbmine i & Mg, 18 &MI dh1§mm@lr)|veefetﬁttd@d

follSBRAR (EIY) (5 6 ol Eeg Aty ElEN ey gl o
terﬁé@ﬂéld‘re FOMRH. @M@%r@@bct \ﬁasr plrifhsd By YerﬁéFatl\le R-IPL@rWé tltle
7.81-7.90 (m 2 Haryi ); 05 (d,
CO@P@Qndd\/aSJISﬁ'a’?e(b@SIélzredISOIIFila(ﬁﬁ mg; 0@23@'%@1 1Q%$ ISC%@ iz
396& Haryl ); 14.64 (s, NH). Alternatively the
Mc on may be carried out at roomtenperature. In
this case, a longer reaction time of 2-3 h may be
requi red. 25 WD 2004/081011 PCT/ GB2004/ 001008 20
Exanpl e 2 Preparation of
ExEnjgléidet hyl am' no) propyl ] - 4- (3- oxo- 1, 3-di hydr o- 2H

St%ﬁl ﬁF’m 04@5@ %(g m?(lo' P 3- dlp{yargeé}—zl%(/'}a%%lo[él% aélr%tﬂnl\é

y|)[§e,ﬁz%}m§ﬁ|ohdg di hydr o- 2H pyrazol o[ 4, 3-c]cinnolin-2-yl)b
enzoi'c acid (25 ng, 0.08 mol) was m xed with DMF (1
m). Diisopropylethylamne (21 ng, 28 pl, 0.16 mmol)
and 3-di net hyl am ngpropyl am ne (8.2 ng, 10.0_.pl, 0.09

nmol ) 10 were adde fq5gomed by HBTU (30.3 0. 08
mol ). The m xture tirred at roomtenpeyatire
for 2 h. The pr was purified by prep ive HPLC
—————— .
HN—N HN—N
~ o AN O
N2 =

Thionyl chloride (90 ml) was added to 4-(3-oxo-1,3-dihydro-2H-pyrazolo-[4,3-
cJcinnolin-2-yl)benzoic acid (2.36 g, 7.70 mmol). The mixture was heated to
reflux for 2 h under nitrogen atmosphere. A dark red solution was obtained,
cooled to room temperature and excess thionyl chloride was removed under
vacuum. Toluene (30 ml) was added to the residues and the mixture was
stirred at room temperature under nitrogen atmosphere until precipitation was
complete. The solids were collected by filtration and washed with toluene (2 x
30 ml). The title compound was isolated as a red solid (2.20 g, 6.77 mmol,
88%) LCMS: m/z 321 [M+H]" (methyl ester resulting from sample make-up in
methanol). ‘
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The title conmpound was isolated as a red solid (12.6

nmy, 0.032 mml, 40%. LCMS: mz 391 [M+H +. Exanple 3
wda ooRogpar at i on of PCT/GB2004/001008

N-benzyl - 4- (3- oxo- 1, 3-di hy@ro- 2H pyrazol o[ 4, 3- ¢] ci nnol

in-2- yl)benzamde: OO OHN HNNHNN~~Ncf NN

WO 2004/ 081011 PCT/ GB2004/ 001008 21

4-(3-0x0-1, 3-di N $ - j iy
Ster s aidpegenon pEY i Ty BRASROR AL HE AR IR
pyraFblo[4 B-EepRionRy-gitierzamide: (22 ng, 29 pl, 0.17 mol)
and benzZylamne (18.2 ng, 18.6 pl, 0.17 mol) were
added followed by HBTU (64.5 ng, 0.17 mmol). The
mxture was gtirred at room5 tenperature for 4 h. The
product was _riéli ed by preparative MRLCH The title

corrlpougg was fsolated as a red solid B, ny, 0.02
nmol , %/ mz 396 [ MtH] +. I 10
1: Prepar® LMeH g H'Step

4-(3-oxo-1 ,3-dihydro—2H-pyrazo|o[4,3-c]cinnolin-2-yl)benzoy| chloride (97 mg,
0.30 mmol) was dissolved in anhydrous DMA (2 ml). Diisopropylethylamine
(39 mg, 53 pi, 0.60 mmol) was added followed by N-cyclohexyl-1,3-
propanediamine (52 mg, 0.60 mmol). The mixture was stirred for 30 min.
Water (5 ml) was added to give a dark red suspension. The mixture was
extracted with n-butanol (2 x 20 ml). The combined organic phases were
washed with water and concentrated under vacuum until precipitation was
observed. Hexane (20 ml) and ethyl acetate (10 ml) were added, the solids
were collected by filtration and dried under vacuum. The product was isolated
as a dark red powder (82 mg, 0.18 mmol, 62%). LCMS: m/z 445 [M+H]".



c]cinnolin-2-yl)benzoic acid (2.36 g, 7.70 mmol ). The

m xture was heated to reflux for 2 h under nitrogen
wa@remsgtier e. A dark red sol uti on was obt ai ned, PCT/GBR@d/001008

to roomtenperature and exédss thionyl chloride was
Exren?vg_d under vacuum Toluene (30 M) was added to

PHE'? Bsi dues and the mixture was 20 stirred at room

tenperature under nitrogen at mosphere unti |

precipitati on was te. The solids were collected
Stapy 17 Prapeseiionobia- Rkn@ﬁ@bewlihvdr%mr@l@a{%l& acgo n).

The title conmpound was isolated as a red solid (2.20

g, 6.77 mmol, 88% LCVMS: mz 321 [ MtH + (net hyl ester

resulting fromsanpl e nake-up in nethanol). 2®

2004/(1}81011 PCT/ GB 04/ 1008 22 Step 2: Prlelpara ion

| ohexyl a 'no pyl ] -4-(3-o0xo0-] _ OH
li hy\g'\r}j ol o[ 4, 3~c}cinnslir Ee :
. d NN HN-H - de=onNg - HNN O O
27(3-6x0- 1, 3- di hydrd- 25 pyr azol o[ 4, 3- ¢ oki n-2-yP) b

5 enzoyl chloride (97 ng, 0.30 mmol) was dissolved in
anhydrous DVA (2 m ). Diisopropylethylamne (39 ny,
53 pi, 0.60 mol) was added foll owed by
Sobliury chedvealdte InéGndi/dpate@riddy,aif. ﬁenr(nﬁla wag digs6yedhinmli)M

nydiablpriccads (a5 nible 46 ae Rt By selutinsdmdane
ph@ﬁ&lﬁ%}r’g%ﬁwé"h;‘ﬂroehlfré%@??|OO(g7— 22 2thibl) waH&ddBbAvtwise at

orga hases
10 room temperature to the stirred mixture. A yellow precipitate formed, the

mixture was diluted with water (50 ml) and stirring continued overnight. Ethyl
acetate (150 ml) was added, the phases were mixed vigorously until the solids
had dissolved. The phases were separated and the aqueous phase was
washed with ethyl acetate (50 ml). The combined organic phases were dried

15 over magnesium sulfate, filtered and the solvent removed under vacuum. The
title compound was isolated as a yellow powder (2.55 g, 11.7 mmol, 92%).
LCMS: m/z 227 [M-H]".

20
Step 2: Preparation of [(2-Fluorophenyl)hydrazono]malonoyl dichloride:
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washed with water and concentrated under vacuum unti |
precipitation was observed. Hexane (20 ml) and et hyl

wacetas®wi( 10 nl) were added, the solids 15 werBCT/GB2004/001008

collected by filtration angd4dried under vacuum The
product was isolated as a dark red

wd
(2-Fluot8pmemglihydsazgno)nelenicracid (414353 pwﬁ#ﬁ dm erw%gfm%g%*i‘fer

lnergg ”EQ%% %P%{y?tgpq%g f%ﬁ{?&ﬁﬁ?@ &eﬁ%’ yéiloﬁrsﬁgﬁéﬁéibﬁmhe
mixtthws shiFfédatPobin teﬂrberaﬁlr&&adlpwosbh()ms ﬁent@ohloude (2.69

nmesoxal ate nonohydrate

g, 1al%mmﬁ})ewas radgem pqmm\wéﬁl B'P‘? ge%f&ﬁoa f(‘B‘@me Wag @ea SRACH
I‘eﬂLH<y g(% fé §lv§ ({J‘%Y(&%%Wéogurléor?'I"ﬁ'e%fx%reﬁb@@)éb&hé@ﬂ@%@m

nmol) was ad
temB@fétu@M@@o@cterﬁthte@umdeemmnmn until precipitetienijocegged. The

ot oS BRSSP L O R | s e
vacg%ﬁr Fhdhiie ddnfiydu &%&%cﬁatéa%% afryéncsmaowdmgmm ey, 2.89

ases were mxed vigorously until the solids had
mmal, s ved. The phases were separated and the aqueous
phase was washed with ethyl acetate (50 m). The
combi ned organi c phases were dried 15 over magnesium
sulfate, filtered and the sol vent renoved under
vacuum The title conpound was isolated as a yell ow
powder (2.55 g, 11.7 mmol, 92%. LCVs: mlz 227

siepth gAY %Z@%ﬁoﬁ%rb&Pa%ny"naa"gﬁ%E?angy'aae o

N, NOH\'N-d NF I
O _Cl OH O
H
©i s N
F

(2-Fluorophenylhydrazono)malonoyl dichloride (19.4 g, 74 mmol) was mixed
under inert atmosphere with 1,2-dichloroethane (100 ml) to give a yellow
suspension. Titanium tetrachloride (13.9 g, 8.08 ml, 74 mmol) was added
dropwise to form a brown solution. The mixture was heated to reflux
overnight. Further titanium tetrachloride (13.9 g, 8.08 ml, 74 mmol) was added
and heating continued for 24 h. The reaction mixture was cooled to 0-5°C and
quenched dropwise with methanol (50 ml). Stirring was continued for 1 h at
room temperature and volatiles were removed under vacuum. Water (300 ml)
was added and the obtained suspension was extracted with ethyl acetate (3 X
100 ml). The combined organic phases were dried over magnesium sulphate,
filtered and concentrated under vacuum. A yellow solid was obtained (12 ¢
crude product). LCMS: m/z 223 [M+H]".
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(2- Fl uor ophenyl hydrazono) mal onic acid (1.33 g, 5.88
woraipswas m xed under inert atnosphere w th PET/GB2004/001008

chl oroform (20 m) to give2a yell ow suspension. The

StepeliHeRpEHPAS! (ol EtOTg- -%géngtmmggagrgg&Pm@hows
C,ﬂﬂ%ﬁ_@[wb%% O'E%Kg eaction mxture was heated to 5
reflex for 5 \1

to give a dark yellow solution. The
m xture was cooled to room tenperature and
concentrated under vacuumuntil precipitation
occurred. The solids were collected by filtration,
washed with hexane (30 m) and dried under vacuum
The title conpound was isolated as a yel |l ow powder
(760 nmg, 2.89 mol, 49% . 10 Step 3: Preparation
met hgH 8of | uor o- 4- hydr oxy€i nn@Ql i ne- 3- car boxyl at e:

0
\\—-OH

:
FON
nofi: ono@l/dl chloride (19. 4 g,
@r i Nert atmosphere wit NN
ANy to give a yell :
uspensi on. Titanium getrachloride (13.9 .
4 mmol) was added dropw se to forma brouy‘solLuti on.
The m xture was heated to reflux overnight.
titaniumtetrachloride (13.9 g, 8.08 m, 7& mmol) was
added and heating continued for 24 h. The reaction
m xture was cooled to 0-5C and quenched dropwi se with
met hanol (50 m). Stirring vvas continued for 1 h at 25

Crigg Buiorpet By drcsamacf e asee Rl HsVafS sipoe
. rérg%f’@,@e Coc%lﬁ@a@’ﬂléét‘ﬂ&ﬂmWhtdhyEblﬁlbhd@QS(D atly T golufi®®was

I ned organi c phases were dried over
heamgirtesraﬂm farl2sBx wntil no further gas evolution was observed. The

reaction mixture was cooled to room temperature and excess thionyl chloride

was removed under vacuum. The crude intermediate was azeotroped with
toluene (3 x 25 ml). A dark brown solid was obtained, which was taken up in
ethanol (25 ml). 4-Hydrazinobenzoic acid (640 mg, 4.21 mmol) was added
and the mixture was stirred at room temperature overnight. The solids were
collected by filtration, slurried in 1 M HCI (100 ml), filtered, washed with
hexane (50 ml) and dried under vacuum. A brown solid was obtained (890 mg
of crude product). LCMS: m/z [M+H]" 325.

Example 6

Step 1: Preparation of 4-(6-fluoro-3-oxo-1 ,3-dihydro-2H-pyrazolo[4,3-

clcinnolin-2-yl)benzoic acid chloride:
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filtered and concentrated under vacuum A yellow solid
was obtained (12 g crude product). LCVMs: mz 223

wQ Rooios10180 WO 2004/ 081011 PCT/ GB2004/ 001008 PEI/EB2g®4/001008
4: Preparation of 26
4- (6-fluoro-3-o0xo-1, 3-di hydr o- 2H pyrazol o[ 4, 3-
c]cinnolin-2-y|)b-%@o
~~H-N HHO F FH
8- Fl uor 0- 4- hydr ox
previ ous stage
thionyl chlorid 7 .
to reflux fou<4¢3 h until no furthehNg
observed. Thé¢ reacti on_mxture was CpO

“ahd” extess thionyl chborkde” \Was renpved

m JYhe crude inter w Vas azeot r oped
a’/?sxzs m). A dacbrgth solid was

obt ai ned,z which was taken up in pethanol (25 m).

4- Hydr azi nobenzoic acid (640 ng, 4.21 mmol) was added

15 and the m xture was stirred at roomtenperature

overnight. The solids were collected by fjltr

Crutb - (8-Bulior-DXO EYE00 2H-py I bAed O AU P RRZOTC

_hexape (50 and dri er. [ i
oo R385 o By 4500 WPSTLsR AR yrorbipitrepl(s0 m
Thé Mpgﬂxf%i #35 hedfb EATIICEfof 258 erurkil nBrfepheagaoavalfition was
4-(6-f1luoro-3-o0xo-1, 3-di hydr o- 2H- pyr azol 0[54’ 3- .
observed. The mixture was cooled to room temperature and excess thionyl

chloride was removed under vacuum. The residues were azeotroped with
toluene (2 x 20 ml) to give a solid. The solid was collected by filtration,
washed with toluene and dried under vacuum. The product was isolated as a
yellow powder (670 mg, 1.95 mmol). LCMS: m/z [M+H]+ 339 (methyl ester

resulting from sample make-up in methanol).

Step 2: Preparation of 4-(6-fluoro-3-oxo-1 ,3-dihydro-2H-pyrazolo[4,3-
c]cinnolin-2-y|)-N-(pyrroIidin-1-yI-butyI)benzamide:

0
H
cl N\_\—\
N
—N —

T g HN-N O
~ X o)

N A
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c]cinnolin-2-yl)benzoic acid chloride: WO 2004/081011
PCT/ GB2004/ 001008 26 OO0 OHC HN\ H:-N N N N 5;

WO bbo4Bs10Cx ude PCT/GB2004/001008

4- ( 6- quoro 3- oxo-1, 3-di hyaf o- 2H pyr azol o[ 4, 3- e] ci nnol
in-2-yl)-benzoic aci d (1.45 2 fromthe previous
§tf&@é0'\ﬁa@XQﬂ s%dthdﬂJ 2H—nwami9lg ,Stelennalin-250)behyoyl Shirige

(A ROE0Z Al RS it myBicha o 2 vl cool ea to

Dusmnspy@mrmamw e5am@ ¢8 ¢8ls 6.58 et} was ldeletidslioved by 1-(4-
enoved under uum _The residues were azeotroped

am}wqwty'bwrwﬁl@e( (z‘l’ixmga) The miduig as gtigediad roamdeswiarature

BRSNS BB Mot pitesied st Tiehhene g
sepmbtedNTM'gan(oﬁmﬁaswaéw%haﬁwm whigvig2 xnd ml]. Nthid] volatiles
ﬁ ester t|n roms | e make-up in
weﬁee{ c§1 n@@tébacyunpe@'ﬁa g waf isolated as a browh powder
6 fI 3 grd | o[ 4, 3-
SOgmg grj(;‘u@nh%l 3??%9 Eprr Ln*r&’%%ﬂ?—?ﬁ“zlégr aégt )?I[ ) benzam de:

150CI OH NN HN-NHN-N N N%\lN/NFV\D
Exa%%‘ié%lc}ll PCT/ GB2004/ 001008 27

Preparation of 4-(6-fluoro-3-oxo-1,3-dihydro-2H-pyrazolo[4,3-c]cinnolin-2-yl)-
N-(1,2,2,6,6-pentamethylpiperidine-4-yl)benzamide:

0
cl A H
N
N
HN—‘N —_—_— \
o HN—N
SN
N N
NZ N

4-(6-fluoro-3-oxo-1,3-dihydro-2H-pyrazolo[4,3-c]cinnolin-2-yl)benzoyl chloride
(100 mg, 0.29 mmol) was dissolved in anhydrous DMA (2 ml).
Diisopropylethylamine (75 mg, 101ul, 0.58 mmol) was added followed by 4-
amino-1,2,2,6,6-pentamethylpiperidine (49 mg, 0.29 mmol). The mixture was
stirred overnight. Water (5 ml) and n-butanol (5 ml) were added. The phases
were separated. The organic phase was washed with water (2 x 5 ml) and the
solution was concentrated under vacuum. The title compound was isolated as
a dark red solid (50 mg, 0.105 mmol, 36%). LCMS: m/z [M+H]* 477.
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4- (6-fluoro-3-o0xo-1, 3-di hydro- 2H pyr azol o[ 4, 3-c] ci nno
i n-2-yl)benzoyl chloride (100 ng, 0.29 nmol) was
wale@sotwed i n anhydrous DVA (2 nl). PCT/GB2004/001008
Di i sopropyl ethyl anine (75 g, 101 pl, 0.58 mmol) was
added fol l owed by 1-(4- am nobutyl) pyrrol i dine (41
Exﬁmpeﬂwe m xture was stirred at roomtenperature 5
overnight. Water (5 m) and n-butanol (5 m) were
added. The phases were separated. The organi c phase
Stems: Reegtazdtion oh2y(@rétrogienyl)s!, dtdinydihe3 N-plysazdle $4,3vadr e
ved under vacuum The product was isolated as a
C'”{B‘PED P¥nder (50 ng, 0.11 mmol, 37%. LCVB: niz
[I\/H—|]+ 463. 10 Exanpl e 7 Preparation of NO,
4- (6-fl uoro-3-o0xo-1, 3-di hydr o- 2H pyrazol o[ 4, 3- c] ci-agol

berl di ne- 4-yl ) benzam d 0

NON M N -F H5—

hydrlo- 2H- pyrazol of 4, SH'\{:] i nnol
0

E Nge~ (oo g, 0. 29
di ssol ved i n anhydrous (2 m).
Di i sopropyl ethylam ne (75 ng, 101 pl, O. bN was
added foll owed by 4 20 am no-
1,2,2,6,6-pentanet hyl pi peridine (49 ng, O. 29 nnDI)

The m xture was stirred overnight. Water

Thipnylichliesire (82610, 2R0ral) aseasd oswazeegnd@@n@rt F dimoshhere
o ﬁ%g%qg ﬁgdré&p Fphofy gfclagﬁ&mﬁgst\é@@g t P 5"5‘ Rh Ritlie
wasatanted td heflux for . Ehnpmled toveom $@ﬂnaem1uasandx edaess thiahyl
chizgiogy oD (RIMBHSD LI HARIO BB GO0 ) Was Haded 15 e
residue and removed under vacuum. This procedure was repeated with
further toluene (100 ml). A brown semi-solid material was obtained and taken
up in ethanol (200 ml). 4-Nitrophenylhydrazine (5.99 g, 39.2 mmol) was added
portionwise. The mixture was stirred at room temperature overnight. The
mixture was heated to 40-45°C for 1 h and cooled to room temperature. The
solids were collected by filtration, triturated with ethanol (100 ml) and dried
under vacuum. The title compound was isolated as a brown solid (8.42 g,
27.4 mmol, 70%). LCMS: m/z 308 [M+H]".

Step 2: Preparation of 2-(4-aminophenyl)-1,2-dihydro-3H-pyrazolo [4,3-c]

cinnolin-3-one

NO, NH2
HN—N HN—N
AN C AN O
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28 Exanple 8 Step 1: Preparation of
2-(4-nitrophenyl)-1, 2-di hydro- 3H pyrazol o [ 4, 3-c]

wa@Rovangiont 3-one NO2 OH O C1 0 O- | \ \ 0~ HN PRCT/NBD)04/001008

NNiiiiti:ii5 5 Thionyl ehloride (326 g, 200 m) was
added dropw se under inert atnosphere to nethyl
4- hydr oxyci nnol i ne- 3-car boxyl ate (10.0 g, 49 mol).
The m xture was heated to reflux for 2.5 h, cooled to
room tenperature and excess thionyl 10 chloride was
2- (naﬂtwmbnyh)dee d/lhydmmSHTpvralﬁﬂ@ 4,304 d‘ﬁﬁolmoﬂdqetﬂ 4 @ 37 2
resi due and renpved under vacuum This proced

ML WEEREPEEOGH The TR SN 04 M0 Yiehar GGV

I
IroRHRARP () 4 2000 Rindtand BithSifitlnfilofiat 8 3448 400 ma)
wengratijjedvabheatbdure pasthcated k:e80°mevanmgh1r eooled istroomed
erfbel SRR G SRR bt T LG ot
wek € b be: futﬂz@n tﬁ%dgﬁw’s ?@a %f@-‘énlt@@tﬁﬁ’e Aretd wda[saéﬁpdbted

triturated wth et hano and dri ed

with e duienoliizex 200 nal).cBimp @gm@lmsorg@nlcaml”aﬁa@swaremmntrated

uné%J @g&%}é} @?g @a&%ﬁ'ﬁ rgﬁng"hd 'Fige/osohé“ % tnfﬂ rate‘oéiov?/nl[' me'_%anol

(102 b ﬂllt@r@qmwméd Unde I dine. %m& @@m euhd v£a§ﬂso|ated as
cinnolin-3-one NO NH2 HN-N HN-N

a d@@'@@tbeqwqqr T3 GEXD b Mimoh 57 §0)- Loms: "z 278’ [M+H]

Step 3: Preparation of N-[3-(dimethylamino)propyl]-N'-[4-(3-0x0-1,3-dihydro-
2H-pyrazolo [4,3-c]cinnolin-2-yl) phenyl]urea

0
H
NH, N_{
NH
HN—N HN—N §
o} N—
N N S

2-(4-aminophenyl)-1,2-dihydro-3H-pyrazolo [4,3-c] cinnolin-3-one (44 mg,
0.16 mmol) was suspended in toluene under nitrogen atmosphere (0.5 ml) at
0-5°C. DMA (0.5 ml) was added followed by N,N’-carbonyldiimidazole (26 mg,
0.16 mmol). The mixture was stirred for 1 h at 0-5°C before mixed with a
solution of 3-dimethylaminopropylamine (18 mg, 0.18 mmol) in toluene (0.5
ml). Stirring was continued for 1 h and the product was purified by preparative
HPLC. The title compound was isolated as a dark red powder (2.6 mg, 6
umol, 4%). LCMS: m/z 406 [M+H]".
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29 2-(4-nitrophenyl)-1, 2-di hydro-3H pyrazol o [4, 3-c]
cinnolin-3-one (11.4 g, 37.2 mol) was suspended in a
worzoot08®1Df et hanol (100 m ) and water (100 nlpCT/EBRG0aI001008
powder (11.1 g, 200 nmol) &nd anmoni um chl ori de (5. 34
, 100, nmol wer e added. The m xt was h ed to .
Exgm's\%Pﬁﬁa%&aﬁloe&gﬂé -%P-fl£ﬁahy9'6}1%%’?%}93?@0@%-0?0'““0““-2-
yl)@é‘r?i'cgd‘:%eid"@thﬂ &gb@assi um carbonate to pH 9-10. The
solids were’renoved by filtration through a pad of
Celite(r). The filtrate was ex®racted w th n-butano
(2 x 200 m). The conbi ned orgahi ¢ phases were
concentrated 10 under vacuum.tg gng_? dark red solid.
The solid was triturated w et hano (100 M),
filtered and dried under va 1 The title conmpound
was isolated as a dark red/ powder (5.58g, 20.1 nmol,
57% . LCMB: miz 278 [ MHANIN Step 3: Preparation of
N- [ 3- (di net hyl ami ng) propyl =4[ 4- (3- oxo- 1, 3-di hydr o-
S ol i n-2-yl) phenyl]urea O
NH2 N NH HNN 00 /N NN N 20
2- (4- am nophenyl) (hydr o- 3H pyrazol o [ 4, 3-c]
cinnolin-3-one (44 ng, 0.16 nmmol) was suspended in
t ol uene under nitrogen atnosphere (0.5 m) at 0-5C
( f . . ,
T e R S RS Y LR REt of Bxameley! sigpe>
suhstittiting 4visirszinobenkzdioacit éthyk esestor e paeentiacis Bt MH+
__ﬁ%%éolution of 3-di net hyl am nopropyl am ne (18 ng, 0.13
B ) in toluene (0.5 25 m). Stirring was conti nued
for I h and the product was purified by preparative
HPLC. The title conpound was isolated as a dark red
Resoltder (2.6 ng, 6 pnol, 4% . LCVB: nfz 406 [ MkH +. WO
2004/ 081011 PCT/ GB2004/ 001008 30

The use of BlAcore biomolecular interaction analysis

Biotinylated human CD80 (hCD80-BT) is a recombinant soluble form of a
membrane bound receptor molecule (CD80) which binds to CD28 to initiate T
cell activation. The interaction between CD80 and CD28 has been extensively
investigated (Collins et al, 2002). Biotinlyated human HLA-A2-tax is the
recombinant soluble form of a membrane bound receptor molecule that has

" been used in this example as a control protein, and is not expected to interact

with the compounds.

The BlAcore S51™ system was used for screening the compounds of
Examples 1-4 above. A series S sensor chip CM5 was docked onto the
BlAcore S51™. Streptavidin was coupled to the carboxymethy! surface using
standard amine coupling. The chip surface was activated with 0.2M EDC /
0.05M NHS, followed by binding of streptavidin (0.25 mg/ml in 10 mM sodium

acetate pH 5.0) and saturation of unoccupied sites with 1 M ethylenediamine.
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Exanpl e 9: Preparation of
4- (3- oxo-1, 3-di hydro- 2H pyrazol o[ 4, 3-c] ci nnol i n- 2-

wQ@kJobeswei c acid ethyl ester. OO HN-N O ~ iPCFIGB2004/001008

The title conpound was prepgared by the nethod of
Exanple | step 5, substituti ng 4- hydr azi nopenzoi c
TheaiAtose BT ses1ser ChigrhashiveeRATBteS§RE0r HROIVIGE = 335.2 .

e L 0 B TR g i

coam%'r%f bﬁ% @emmcstmt Uat’lllta sapobise df appraiimately 3000 RU
oun rece

WasCRgPTYE0i APrP GiIOTCOntEN FOTRqT-Saee iR P TPy
wa bﬁrﬁ@?ﬂ g&%@, %&?cﬁﬂﬁ%ﬁ@ﬁ SPBETHXESATRN Yebkin d5ed for these

s et al, 2002). Biotinlyated human
expetifneiils m 3 bictihglatest sohibia farmsof il wiman ildk peptein.
menbr ane bound receptor nolecule that has been used
in this exanple as a control protein, and is not

Dil mcore ch%fjn%ci[r% OBDﬁlblle)S?mW@'@ﬁrep%edrherunmng

M's ste was used for screeni t he
bufteeHo umids pbif 7. 4Eﬂ<5®rml‘é§\!a©|40é)@@\/ep2ﬂ Ser D%g )-sensor
chip CMb was docked onto the Bl Acore S51TM

Streptavidin was coupled to the carboxynmethyl surface

BIAGHOG 55 TR G nadt 2o sl o BD pifrhE dihg renrihg berffers
activated wth 0.2M EDC / 0.05M NHS, foll owed by

Cohipodinds a0t BMSEp standardselotioss fay/aerrecton of deta iasohvent

e e, R B e b
usifG B EBEIRP45 P LR ftioR koftware.

The interaction between CD80 and the endogenous protein ligand (CD28) is
highly specific, but relatively weak, with a Kp of 4750 nM, and an off-rate of
greater than 0.2 s, The compounds of Examples 2,3,4,6,7 have greater
affinity and longer residence times on CD80 than CD28, having Kps of less
than 100nM, and off-rates of 2x1072, indicating that the cinnolines will be able
to compete effectively with the endogenous ligand. The cinnolines showed no
detectable interaction with the control protein.

References

Collins AV et al. (2002) Immunity 17, 201-210 “The interaction properties of

costimulatory molecules revisited”

Inhibition of production of interleukin-2 (IL-2) by human Jurkat T cells.
Method

Human Raiji cells were dispensed at a concentration of 2x10° cells per well in
RPMI-1640 medium supplemented with 10% fetal calf serum, 1%
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The Bl Acore S51 sensor chip has two separate sensor
spots for imobilisation of proteins. hCD80-BT was

wo povlogloised on the streptavidi n- coated surf aP€r/cB2@a®01008

sensor spot until a respons2 of approxi mately 3000 RU

was observed. A protein to control for non-specifi
penicmndsmgptofnydwe 106 ghatarmine (BRI maaivm) i @@%Wgﬁ r‘lé‘é"lt‘gnd

oo 5B Bl R PR G stpaof Ristiieag i 00
DM?@bgw&réﬂdﬁuwooﬁoem ht-fold thddéﬁhreﬁia‘maksonéenmqmumngMl
05n wer e prePared in.ru n uffer (510
medémnxcq;ldeadsded istheniaamired fingl eRRNBSHON 505 %)%@éf olyge of
oo ik oineert el B ARSI LT ond

addb8at G dREht@foRlof dat @ Ealks ;mlvv@hti\/!oabéleﬂa!sammwy to CD3
I'njected. Data were recorded autonati c

(UCHTEa 3 Syslomg) memcsedts el seics o cRBFeiFan of

1M9p996tr8 f@%ﬁ?clgé{%%%%%%%e'ﬂ%oﬁpoﬁ%négg% Wg%ﬁ@zaz BD-
Phérﬁ'l ﬁ%é}rg%é(s é%%kadd@dtét AcdriRepirafidh®f P\buper mh Qklls vare

ater than 0.2 s-1. The conpounds of Exa
cultdred) &t &(°C fmﬁehgmmaaﬁer whitchithe plataawarg rﬁ@@?“f%n‘y a&@e

times
SupSUTTRN IRV Iecat o2 98 2roaf uEiTh e L8 BRI e
(DI,&%‘E@‘NE P?e%e‘é{l'éH HRaanbbs, Fﬁaﬂcépaamirdlngftbetbemaahtyfaohurefs
©the endogenous | i gand. The cinnolines showed no
instogttiseisabl e i nteraction with the control protein.

Ref erences 25 Collins AV et al. (2002) Imunity 17,

201-210 "The interaction properties of costinulator

{yeﬁtéx@mm@wh%l dorabolafdl ofrtidmpliedh (AV1 A0 aye @i

_ nferl euhin-2 (1L-2) by human Jurkat T cells. Method
mthutmnaiF&j’uMcel | s were dispensed at a concentration of

2x105 cells per well in RPM 1-1640 nedi um

suppl enented with 10% fetal calf serum 1%
Homogenous Time Resolved Fluorescence Assay

The examples described above were tested in a cell free Homogenous Time
Resolved Fluorescence (HTRF) assay to determine their activity as inhibitors
of the CD80-CD28 interaction.

In the assay, europium and allophycocyanin (APC) are associated with CD28
and CD80 indirectly (through antibody linkers) to form a complex, which brings
the europium and APC into close proximity to generate a signal. The complex
comprises the following six proteins: fluorescent label 1, linker antibody 1,
CD28 fusion protein, CD80 fusion protein, linker antibody 2, and fluorescent

label 2. The table below describes these reagents in greater detail.

Fluorescent label 1 | Anti-Rabbit IgG labelled with Europium (pg/ml)

Linker antibody 1 Rabbit 1gG specific for mouse Fc fragment (Bug/ml)

CD28 fusion protein | CD28 - mouse Fc fragment fusion protein (0.48ug/ml)




10

15

20

25

WD 2004/ 081011 PCT/ GB2004/ 001008 32
penicillin/streptonycin, 1% glutamne (RPM nedium in
w@208/08®iii round bottommcrotitre plate. ConmpoOL/G#004/001008
under investigation (dissoBged in 100% DMSO were
diluted to eight-fold the desired final concentration

in RPM nedi_uh@&ﬂaﬂﬂedﬁabfrdgme&n(mm@ feisioalprotein
CP8Adesiph arpigin 1 g{ L ; vol ume of 5 2001 per well.
After 20 minute 98”8’t|on at 37C, Jurkat T cells

Were —added at
Linkér antMoogcl ondaiéog\ﬂ’?%fj”ﬂdém%éd éééﬁ@f*f gb@%ﬁ ?értfgou?e
was added to t hzappd thaieg2at/mal) f i nal concentration of

1 —g—pef and—where indi-cated monoclonal—anti bgdy .
Fluoresoest l(aQBQB SAB@PQDIS&EMavqu]aWsdaH@phymmnm (Gug/mi)

concentration of 2 5g per nf Cells were 10 cultured

at 37C for 5 hours, after which the plates were

OB BE R HBSLRERADLEC G 4150 8, e

anResfigriallis gBasaneen, France) according to the
manufacturers instructions. 15 By way of exanple, the

conmpound of Exanple 2 (AV1142005) gave 65% i nhibition

B8l HRPBARRHS: Ty 08 s s LR SREISE Alilmen

(CZ’rEQefort—tbm@@Bﬁunoﬂ’serEabI@ng fwsidn fEroleire 6. 8ag/enl]. H'IH%C)

assa ni VI t hi bi tor
as N anEEa At Tack SobneT platehin 83na) Vobmont slapasay
buffér 8 160 c S
O SO IS TR N LT BBl Dy 00 (B added
Justpntmtemsazvhl ch brings 25 the europiumand APC into
close proximty to generate a signal. The conpl ex
conprises the followi ng six proteins: fluorescent

Coh@i@@hd%wérb%edal@tthb%bvé ,reag@?@ irh Hsdoﬂﬁeﬁfrﬁﬁ@rh Berié480

fusion protein, linker antibod | uor escent
rangiigsbetwesrhi0QdY i1 Falbviheaeacii mwasne@@bat@dd@m Sours at

oo 81 e it AU R0 e ARG RV Bl Ve

142@Mmltilabgl®smerfﬁlmtfnwasmement:@xf:ﬁ@mreenom eglisdion

665nm, delay 50us, window time 200ys. second measurement: excitation

340nm, emission 615nm, delay 50us, window time 200us. Counts were

automatically corrected for fluorescence crossover, quenching and

background. The EC50 activities of compounds tested are recorded as:
EC50: *=>10 pM, ** = 1-10 uM, *** = <1 puM.

The compounds of Examples 1 — 8 had the following activities in the HTRF
assay described above:

Example 1 *

Example 2 ***

Example 3 ***

Example 4 ***
Example 5 *

Example 6 ***
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CD28 fusion protein CD28 - nouse Fc fragnment fusion
protein (0.48,ug/m) WO 2004/ 081011 PCT/ GB2004/ 001008
w@3200aD8M1f usi on protein CD80 nouse Fab fragnenpC/GBI&NH/001008
fusion protein (1.9,ug/m p4Linker antibody 2
Gcce b| oI]' 9 biotinylated goat 1gG specific for nouse
kapp en (2 ug/ m) Fluorescent | abel 2 SA-APC
st regg(g,w ?*lhabel | ed al |l ophycocyanin (8lug/m) On
formati on of the conplex, europiumand APC are brought
i nt oEpampime*il and a si gnal is generated. 5
Non-specific interaction was neasured by substituting
a nmouse Fab fragnent (C215) for the CDB0 nouse Fab
AtdRprentEfaifbpiy protein (1.9,ug/m). The assay was
carrled out I n black 384 well plates in a final volune
Fethegopamplss & copousds obdrvnyentenelere S50iidsNadl by

"ot A IehoRe bt ExGiBIes | 18 B0RVEM ShyBiiss ohihe

swtmmwmpbundg @ré eRowh amme%uewwwabléo%\étheﬂwm Meir
rea was i ncubated for 4 hours at

a‘ijl‘—lé( Srade %ﬁﬁs%g@&ﬁr@%’rﬁ@\ﬂﬁere made u5| ng a
Wal | ac \/ ctor 1420 Multilabel Counter. First
measurenent: excitation 340nm em ssion 15 665nm
Taldeay 50, us, wi ndow tinme 200, us. second measuremnent:
excitation 340nm em ssion 615nm _del ay 50, us, w ndow
time 200ps. Counts were automati IIy corrected for
fl uorescence crossover, quenching Background. The
EC50 activities of conpounds te¥{ed m@ recorded as:
EC50: >10 M ** = 1-10M < 20 The,,conmpounds of

Exanples | - 8 had the foll activities in the
HTRF assay descri bed above™~¥Fxample 1 *
HN—N
S o)
N
X N
Exa- X w R R’ MS Activity
mple MH+
No.
?a. H - CH,CH,OMe H 364.2 *
0. H - H |4462 | **
/\/\ N/\\N
A /-
M. | H | - CH,CHaNMe, H [377.1] ==
12| H | - /\ H 4190
+/N
181 H | - H 4831
/\/\ ‘@
Y __/
14. H - H 442.0
SN ¥
15. H - Ph H 382.0




Exanple 2 25 Exanple 3 Exanple 4 Exanple 5 Exanple
6 *** WD 2004/081011 PCT/ GB2004/ 001008 34 Exanple 7

WO 2d04/080anpl e 8 ***  Exanple 9 ** 5 Additi onal PE/GB2004/001008
arn2l ez Further exanpl es of5conpounds of the invention

1€; S Iﬁy"]“tlitfai gedbby rretheds—anat-egous—to t.h%; f4630 r
gnpl'es; 1 - above. '

W

e

res of the

synt hesijsed cjonpounds are in the folll ng
Tabl e, tjogether with their vities inft HTRF
/

assay described above. 10 Thble 0 WIk N HN- N

;U:ro

Xa-— A WR RIS F\C|I|IVI[y mpe v —Tg- Aala **
W C,HZ%HZOVE H 364. 2 XX~ LN H : ’H 1%48&
- QHeCHINVE2 [ 377, 1 **3 \H/\K

181 H |- . H | 4081 =
-
. [ H | - ; C H 4100 *

20. H - — H 411.0 e

21. | H | - | 0 H 4412 =
V—Q'N
g \ -
O

22. H - H 431.1 wk
/J N;j
Y J
23. H - ! N \ H 4141 *kk
/\/\ \=N
24, H - H 402.2 *E

25. H - /_<:/7 H 418.4 *

% | H | - M H 4182 |

27. H - /J\/\/\/ H 418.2 *

28. H - H 417.9 **
X\/O\[HJ\

29. H - OH H 378.0 hdeds




12. H- /~ H 419.1 *** 13, H- H 433.1 *** 14, H- H
442.0 15. H- Ph H 382.0 WO 2004/ 081011
weOAGBAd04/ 001008 35 16. H H 463.0 N H 17.P¢1/6B2(01)01008

H 448.8 18. HH 403.1 19.36H H 410.0 200 H- - H
411 0 21 HHA441 2 N o 22 H H431 1 ** 23 H -

3¢ H k4|1 -*+ 24. H- H 402. 25. H| HH418.4452 | ***
26.|H - H 418|2 *** 27. H - H2* xx |28 H|- H

417)9 29| H-|% ;~\ M'S7870y 4 WD 2004/ 081011

PCT| GB20Dp4/ 001008 36 30. H H H 445.2 H

811 H | - O~ H | 4790 =
R
N

32 H - X\/:‘[\Q H 4452 dedest

33. H - : : H 376.2 ddk

34. H - /\J\)OJ\ H 420.0 s
P O/\

35. H - . N H 400.0 b

N
H
36. H - )OL H 418.0 *
= TN” °NH
‘ \J/
37. H - \/\N/ﬁ H 508.1 **
(n
38. H - , H 4442 *
39. H - H 441.1 i
\</©\ +0 |
7 N
o
40. H - \ /N H 467.2 b

/
41. H - \/\/@ H 4241 o

42. H - H 496.9 o
H
X/\/N\ﬂ/o\/©

0O
43. H - \j/\/\/ H 404.1 i




31, H- (r)~ H479.0 NH 32. H-~H445.2 33. H- H

376.2 34. H- 0 H420.0 35. H -

w@ 20048010 H 418. 0

N H 400.0 / **

N H

",, N NH 37. H H508.1 **PCT/6B2004/001008

38. H- H444.2 * 39. H- 37H 441.1 ** \ | N+.0 O
40, H- ~--~ H467.2 ** 41, H - H 424, 1 ** 42, H -
44.H 486.99 =* |y 0 43. H - H 4043 WD 2004/ 084011 480.0 *
PCTy GB20(04/ 001008 37.\44. H - @i O 4.5 H- Ot H
421, 8 CEt o
45 | H | - OFf H | 4218 =
7~ OEt
46. H - Et H 334.2
47. H - . H H 425.0 #
X\/N\©
48. H - CH.CHsNHMe H 363.0 *
49. H - CH>CHoNHEt H 377.1 o
5 . H _ N } ] ik
0 /(\/o\/\OH H 394.2
51, H - CH,CH,0OH H 350.2 o
52. H - CH>CH,CH>NHMe H 377.2 hidh
53. H - CH,-CH,CH,0iPr H 406.2 ik
54, H - CH>CH2CH>CHoNH2 H 377.2 ok
55. H - \47/\( H 390.2 ok
56. H - - H 414 .1 i
F.'
57. H - . C H 388.2 *
58. H - CH,CH,CHoN(nBu), H 475.2 ek
59. H - cyclododecyl H 472.2 *
60. H - CH,CHoNEt, H 405.1 ok
61. H - I(j H 417.2 Rk
t N
‘ /
62. H - ‘ C H 402.2 o
63. H - CH,CH,OPh H 426.0 ¥
64. H - \o- H 480.2 i
OCF,
65. H - H 475.2 #
SONAH
66. H - o H 406.1
\ﬁ/U\OEt




46. H- Et H334.2 47. H- HH425.0 48. H -
CH2CH2NHWe H 363.0 .. 49. H - CH2CH2NHEt H 377.1 50.
wo2004@8101H 394. 2 51. H - CH2CH2OH H 350. 2 ***  BRT/GH2004/001008
CH2CH2CH2NHWVe H 377.2 *** B8, H - CH2CH2CH2G Pr H
406, 2 *** B4, H - CHZCHRCHCH2NH? H 377.2 *** 55. H
67.H| 390, 2 ***| 56. H CHQHLHONBY F 57. |H H H|3&H.0 o
68 |581 H -- CIHZCHZCHZN nBu 2\H 475.2 *** 59.HH -| 459.3 whk
cl ogodec|| H 4#72.2 * 60. - CH2NEt 2 H| 405. 1 |***
61. | H- HA417)2 *** N H 402.2 ** {63. Hj-
CH2CH2OPh H 426.0 ** 64! H 480.2 ** r)CF3|65. H
- C)~) HA475;2 2Z\\,,NH 66. - OH406.}OEt WO
20044084 LrPdLrI’ GB2004/-001008 38 67 H-
@Q}%Bmsu H 420.0 /_(j H |417.3
- )
Et
(R isomer)
. H } \r\ H 362.3 ek
(S isomer)
72. H - CH(Et). H 376.3 **
73. H - CH,CH,CH,CH,Ph H 438.4 *
74. H - ‘;(_/CO LEt H 492.2 *
" CoEt
75. H - : C H 416.3 *
76. H - E H 411.2 *
- \
/N
77. H - CH.CH,SEt H 394.2 bl
78. H - Cyclopropyl H 346.2 **
9.1 H | - H [4173] =
/JNQ
80. H - H 479.3 P
81. H - H 447 .2 o
)(k/\/NEt2
82. H - CH2CH,>CH(CH3)CHS3 H 376.2 o
83. H - cyclopentyl H 374.2 i
84. H - nPropyl H 348.2 i
85. H - CH2CH,tBu H 390.3 i
86. H - ! H 4793 Wk
OV
87. H - CHacycloheptyl H 416.4 *




68. H- H459.3 *** N69. HH417.3 ,... N E 70. H
- H362.3 * Risoner 71. H- H362.3 *** S |soner
WO 200440801 CH( Et ) 2 H 376.3 ** 73. H - CH2CH2CH2EHBB2044/001008
438.4 ** 74. H- COP H 4923¢ ** COP 75. H- _H
416. 3 ** 76. H- H411.2 ** N 77. H- CHCH2SEt H
&4 2H*1 78/ H- Cclopgo | y)H 346.2 ** J9.HH - 390.3 o
417;3 **r 80| H- H 479.%—“<— 81. H- H 447.2 H**
NEt 2 82. |H - CH2CH2CH CH3/CH3\H 376.2 83. [H -
go/clopeniyl. H{374.2 84. - nPropyl™ H 34812 5783 3743 o
CH2CH2t BU H 390. 3 ** 86.'§¢_-<§1 479.3 87.|H - cwle
clohe t | H 416.4 * WD 2004/081011 PCT/ GB2004/ 001008
90. H - L H 480.2
O\/@
of. | H | - 0 J< R 4774 |
)'\/\/\NJ\O
H
92. H B \’/\/\/\/ H 432 .4 *
9. | H ) - H | 4204 | =
O\
0
94. H - . H 465.3 E
“T—Cl\\l\/©
95. H - ! Yz H 411.4 B
|
N
96. H - M H 404.3 *
97. H - O /|< H 463.0 >
NN
|
98. H - , H 465.4 **
OO
9. | H | - M H 4344 *
OH
100. | H - /@\ H 400.3 *
g F
101 H | - E H [5184 |
O
IV
: /%




39 8. H- H390.3 ** 89. H- H376.3 *** 90. H- H
480.2 91. H- 0 ~H477.1 N H 92. H- H432.4 93.

wo2004/8W20. 1 o\ 94. H - H 465.3 *** 95, H - PCHEB26D4/001008
*** 096. H- H404.3 97. HOH 463.0 N 98. H- / H
465.4 ** N _99. H- H434.4 ** OH 100. H - H 400.3

1621p1H H[- H $18.4 \--/ N--~,/0-WD 2004/ 081DP11H | 418.4 **
PCT/ GB2004/ 001008 40 102—N - /NH\ H 418.4 ** NINH
103| H -|H 445. 4 *** —J—\_/

103. | H | - T TiE T
: NH
041 1 | - H | 4614
1 O_/
I N‘<
0
105.1 H | - 7384

106. | H - \ — H 394.3 **
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107. H - \/J\/ H 376.3 b
108. H - /l\ H 3914 e

,\&/\N :

H
109 H - -7 OH H 3934 *kk
110.| H | - ; x H |4055|
111. H - CH,CH,CH,OH H 364.4 ¥
112, H - CH,CH,CH,CH-CH-OH H 392.4 o
113. H - nHexyl H 390.4 ¥
14 H | - 9 H 4894 =

I@ i
E o}

115. H - H 378.4 *

O

6. | H | - \/\”/o\/ H | 4064

117. H - /[OJ\ J< H 505.5 wE
WN o)




NH 104. H -
H- \O H394.3 **

wAae@4/081041 |

H 461. 4

H 391.4 ***

N CO 105. H- , H438.4 * 106.
[1TL O- 107. H- ?~ H 376.3 **

H 110. HN H 405.5 *** 11#1 H - CH2CH2CH20H H 364. 4

~\\NH 109. H OH H 39BCHGB2(04/001008

**x 112  H . CHPCH2CHRCH2CHR2OH H 392 .4 *** 113 H -
THexyH H 390. 44 ** 114, HT / o H 489.4 **| HNZ 4G4 | ™
115, H 1[0l HB78.4 0 1 H06.4 'k Q117. H ~ ~

H505.5 | N OH

119. H - ,\,'j/\o/ H 3784 *k
20.| H | - H [4164

121 H | - H 4424 =
122.] H | - H [4424] ~
123 H | NH H [4943] *
124. | H | NH H [4053] =
125. | H | NH H [4323] *
126. | H | NH H [4203] =
127. H | NH H [4033] ~*
128. | H | NH CH,CH,CH.OEt H [4072] *
129. [ H | NH H [461.3]

N\
130. | H | NH CH,CH;NMe, H [3922] *=*
131. [ H [ NH allyl H [3613] **
182. [ H | NH \ H [4343]
N0
133. | H [ NH CH,CH,CH,OMe H [3932] *
134, H | NH /O H |4603 ] **
KON
H
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406.4 ** 119. HH 378.4 ** 120. H- H 416.4 121. H -
woe4Aswitr* es eeaee, 122. H - H 442.4 * feePCN2B2004001008

NH H 494.3 ** 124. H NH H405.3 * 125. HNH H 432.3

** -N126. HNH H 429.3 * 127. HNH H 403.3 * 128.
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38 H 8-H B63. 3] 390. 9- FCHZ(EHéN'HEB N 391. P-H4- H409.3 k%
3GZL B F 39 U-F @ %mEt 2 HA37. 2H" 77 423.3 Htek
3PS ar | - 1 o0 2 T ERL O NEEY - 1 4032 | 4233 | ¢
386. | 8-F - CH>CH>CH-CH-OH H 396.3
387.| 9-F | - CH,CH,.CH2N(Me), H | 409.2
388. | 9-F - H 4492 ek

\/\‘/\/\/i\D
380. | O-F | - H |4633 | *
390. | 9-F - H 477.3 dkk
391. | 9-F - H 421.2 whk
\\ N—
392. | 9-F | - CH,CH2CHoN(Et), H |437.2
3903. -F - N H 435.2 i
394. | 9-F - N H 463.2 whw
395. | 9-F - CH,CH>CH,NHiPr H 423.2 R
396. | 9-F - CH>CH,CH>NHMe H 3905.2 ek
397. 1 9-F - //\O H 451.2 *hk
398. | 9-F - CHZCHZCHQN(nBu H 493.3 i
399. | 9-F - @ v@ H 483.2 *EE
400. | 9-F - H 380.2
401. | 9-F - H 433.2 et
/\/N




395. 9-F -

WG B)4/0810F1 -
N,

CH2CH2CH2NH1.Pr
CH2CH2CH2NHMe H 395.

H 423.2 ***
397. 9-F -

2 * k%

396.
H 451.

9-F -

2 *** r~Q

H 433.2 N WO

2004/ 081011 PCT/ GB2004/001008 58 402. 9-F 0- 47Y5.2

CH2CH2CH2N nBu 2 H 493.3 399. 9- FP¢1/¢83002/001008
400. 9-F - tBu H 380.258401. 9-F -

402. | N-BOB3. -9-F - H 463. 3. NH _ O-F - H 48A7AAN] **
405, 9-H - H@21.2 *' k* nwa N 8- S CH2CH2CH2N( Me) 2
H 405.3 F** |Me 407. 8- .2 9.3\*** Me H 408] 8- -
HA73 4 wxx Mo N-—400 8 H 445 3—+*
403. | 9F | - 0 T4633 |
i NH
404. | O-F | - . H | 437.2
405. | O-F | - , H |4212] *
: NH,
406. | & | - CH,CH,CHoN(Me)s H | 4053 |
Me
407. | 8- - H | 4593 | **
e O
N
H
408. | 8- - H | 4734 | *
Me
409. | 8- - H | 4453 | =
Me M/ID
410. | 6-F - : H 4213 oy
1 NH,
411. | 6-Cl | - CH»CH>CH.N(Me), H | 4253 | *
412, [ 6-Cl | - /O H | 4792 | *
/\/\N
H
413. | 6-Cl | - H | 4653 | =
MD
414, | 6,8- - CHQCHQCHzN Me)z H 427.3 HE
diF
415, | 6,8- | - H | 4813 | ==
e




Ve

N * k% *

410. 6-F -
CH2CH2CH2N Me 2 H 425.3 ***

woi26b188106t Cl
CH2CH2CH2N(MB) 2 H 427.3 disF 415. 6,8- - H 481.3 ** "
di F N H WD 2004/ 081011 PCT/ GB2004/ 001008 59 416.

H 465.3 *** % N 414. 6, 8- -

H 421.3 NH2 411. 6-C -
412. 6-Cl - H 479.2 ***

PCT/GB2004/001008

4%68F 6:8-H 467.2 *** diF N 417. - H H418. 8467.2
CH2[CHZIEHRNHME| H 407, 2  MeO 419. /6-F)- H 481.2 420.
6-F - H ¥37.2 N 42L76BgzeN2 »% " 0-| N

417. 6'F - Q H *%%

418. | 8- - CH,CH-CH,NHMe H 407.2
MeO

419. | 6-F - H 481.2

s
\/‘\/\/\/N
420 6-F - \\ ) H 437’2 e
%T/
421. | 6-F - . 475.2 w
D,

422. | 6-F - CH,CF,CF,CF3 H 456.1 Hkk

423. | 6-F - CH,CH,CF3 H 420.1

424. | 6-F - , H 378.1 ok

425. | 6-F - , H 392.2

426. | 6-F - H 370.1 wk

427. | 8-F - H 477.3 ek

428. | 6,9- | - H 413.2 Hkk
diF

429. | 6,9- | - H 481.3 ok
diF

430. | 6,9- | - H 467.2 whE
diF




422. 6-F -

CH2CF2CF2CF3 H 456.1 *** 423.

6-F -

CH2CH2CF3 H 420.1 *** 424, 6-F - H 378.1 *** 4-0 425.

W®20040811892. 2 *** 4-0 426. 6-F -

CH2CH2F H 3FOT1/6G:B2603/001008

427. 8-F - H 477.3 *** N 4@8. 6,9- - CH2CH2CH2NHWVe H
413.2 *** diF 429. 6,9- - H481.3 *** diF H 430.
4%1.9-6,9-H 467.2 diF N e WD R004/ 081011 H | 4953
PCT/ @@20004/ 00008 60 431. - H 495.3 f** d{F N
432 6-H - CH2CH2CH2CH2N E Me\H 437.2 433.| 6-F -
CH2[CH2CH2CH2N Et 2 H 45T. V"6-F - H465.2 0 |[e NV
e a4:ed:| 435.|6-F - CH2 N Me CH2QH=CH2 H
449.2 4B6. 6/ F - H 491.4 437. 6-F - CH2CH2CH2CHRF H
4379 6-F | -"°P- ©TTCH,.CH.CH:CHoN(EHMe H | 437.2
433. | 6-F CH,>CHoCH2CHoN(Et), H | 451.3
434. | 6-F o H |465.2
‘/\/\/\/N\//
435. | 6-F CH,CH,CH>CH,N(Me)CH.CH=CH- H |449.2
436. | 6-F /O H | 4914
W\N
' I
437. | 6-F CH,CH,CHoCHoF H |398.2
438. | 6-F J@ H |471.2 =
/-\/\N
| .

439. | 6-F /\g/ H |463.3 whE
440. | 6-F H |407.2
\ NH
441. | 6-F / H | 409.3
. NH,

442. | 6-F CH,CH,CHoNHnPr H |423.2
443. | 6-F )__( H 409.2 o
/" NH,

444. | 6-F . H | 421.1
- NH
445, | 6-F CH,CH,CH,NH, H |38i.2
446. | 8-Cl CH,CH2CH.N(Me), H |425.2




439. 6-F - NH2 H 463.3 *** 440. 6-F - H 407.2 ***
N H441. 6-F - H 409.3 *** NH2 *** 442. 6-F -
WERREOROHP NHNPr H 423.2 443. 6-F - H 409. 2 ***PCNMEB2008©01008
444, 6-F - H 421.1 *** NH61445. 6-F - CH2CH2CH2NH2 H

381.2 446. 8-Cl - CH2CH2CH2N Me 2 H 425.2 **° WO

4200A8AR1P11 PLCT/ GB2004/ 0010Q8 61 447. 8-d -HH 49®32 wE
N 448. B-Cl + H479.3 H -Cl - H 46pb.2 N|450.
6-F - Et|H 35R2.2 451. Et nPr
394 2 **| 453 6-F - H|477.3
* k% N

6- LF -
=

448, | 8-Cl - Q H 4793 i
Sy
H

449. | 8Cl| - T Taes2 |
450. | 6-F - Et H 352 .2 oy
451. 6-F - X\/\[\O H 4633 kK
452. | 6-F | - Et nPr_| 3942 | *
453. 6-F - H 4352 o

*xE

454. | 6-F - H 4773
‘/\‘/\/\D

455. | 6-F | - CHatBu H [3942] **

456 6-F - H 5033 kkk

*RE

457. | 6-F - H 530.3
F F

458. | 6-F | - H 4712 =

N
H

450, | 6F | - | CH,CHxCH,CHoN(CH,CH=CHp), | H |4753[ *=

460. | 6-F - H 493.3
KLo

//\/\/va




* k% *

455. 6-F -

CH2t Bu H 394.2 456. 6-F -

H 503.3 ***

N 457. 6-F - - H539.3 *** 458. 6-F - F F H 471.2 ***
wWoO2dd4/040091 6-F - CH2CH2CH2CH2N CH2CH=CH2 2 H 4F6&T/8B2004/001008
460. 6-F - H 493.3 e N WO 2004/ 081011
PCT/ (B2004/ 001008 62 461. 6-F - 422.2 *** O _462.
A461.F B-R7[7. 3 4p63. 6-F - 406.2 464. 6-F - H 477 324.2 ek
465, 6-F - 406.2 *** 466. 6-F |- H 519.2 *** 46Yy. 6-F
- OH2CF2CF2H H 438.1 *** 4§6 . - - H491.3 ***| N
469 6-FH - H p03.3 *** 47 ~.‘",6- - CF3 H531.3 t** N
462. | 6F | - NN O H | 4773 =
463. | 6-F - O 406.2 o
464. | 6-F - H 477.3 ek
‘/‘/\/\/O/
465. | 6F | - O/ 4062 |
466. | 6-F - H 519.2 i
‘/\\/\/\/N
467. | 6-F - CH.CF>CFoH H 438.1 Hkx
468. | 6-F - /\ H 491.3 ok
\/\/\/N\)>
469. | 6-F - /—\ H 503.3 ok
\\;J <
470. | 6-F - CF, H 531.3 ek
MNO/
471, | 6F | - H 4812 =
472. | 6-F - / H 4493 R
\‘ N
‘ \
473. | 8-F - CH.CFoH H 388.1
474, | 6-F - allyl allyl | 404.2 b
475. | 6-F - CH,CH.CF=CF, H 432.1 o




471. 6-F - H481.2 -C--\ - ee NF 472. 6-F - H 449.3 N
e\ 473. 8-F - CH2CF2H H 388.1 474. 6-F - allyl all
wo 20004811 * 475. 6-F - CH2CH2CF=CF2 H 432. 1 *PCEMZB2004/001008
2004/ 081011 PCT/ (B2004/ 0010688 63 476. 6-F - H 507.3
*xx  A77. 6-F - H 491.3 e 4r*4: 478. 6-F - H 465.3 N
4759 66FH - -H H 451.2 480. 64F - HH 465.2 ***H 48507.3 *kk
6-H - HH 465, 2 *** 482. 6- F- H363 1 N 483. 6-F -
H 461.3 p** ICN 484. 6-F -” H *** N\ FF F
485 6-H - FH4162** 6F- H@377.1 t**
487, 6-H - C ICH?OH 3 J:l428
477. | 6- - H 491.3 e
/\‘/\/\/N
478. | 6-F - \l/ H 465.3 s
SN
479. | 6-F - " H H 451.2 o
480. 6-F - \ H H 465.2 *hE
481. | 6-F - H H 465.2 ik
/\/\/NOK
482 6-F - )/\ H 3631 k&
AN N
SN
483. | B-F - ‘ H 461.3 whk
‘\ NW
484. | 6-F - , H 515.3 ok
: N F
—\/g(f:
F
485. | 6-F | - M/F H [4162] *=
F
486. 6-F - ‘ —N H 377.1 e
487. | 6-F - C(CH,QOH) H 428.2 ok
488. | 6-F | - ' H [393.1] =
; NH
489. 6“F - 42'1 .2 fkk
‘Q\h!/




488. 6-F -
WD 2004/ 081011 PCT/ GB2004/ 001008 64 490. 6-F -
W@ 000408101 1

454

T H393.1

491. 6-F -
.1 F 493. 6-F -

NH 489. 6-F -

- N 421.2

»** VC

~NH

495.

CH2CONH2 H 381.2 492. 6PET/6BR00KI001008
H 39864 F 494. 6-F - 420.2

6-F - 446.2 496. 6-F - 446.2 497. 6-F - | H 439.1 **
49N | 9B.| 6-F |} Pr H 419.2 *** 499. 6-F - H 421.4D71 rE
**% NH2| 500, 6,9- - CH2CHRF2- H 488l 2 *** di F 501.
6-FH - H@22. 2| *** -~-0O 502 .6-Fj- H396.2 'CH WO
2004/ 081011 PCT/ GB2004/ 00100
491, | 6-F | - CH,CONH, H 13812 =
402 6-F | - , F H [ 4541 *=
F
493 6'F - H 398.1 e
494 | 6F | - 505 =
495. | 6-F - 446.2
496. | 6-F - 446.2
497. | 6-F - H 4391 o
498. | 6-F | - iPr H | 4192 | ==
\ \\N
499 6"F - /Q\ H 421 2 hkEk
< NH,
500. | 6,9- - CH,CHF, H 406.2 o
diF
501 . 6—F - | H 4222 *kk
: v QH
502, | 6-F - /\/L H 396.2 o
g OH




503. 6-F - H 450.2 ** HO 504. 6-F - H 436.2 HO 505.

6-F - CH2CH2NHCH2CH20OH H 411.2 **° 506. 6-F - H 464.2
WO 2004/0€0507. 6-F - CH CH2OH 2 H 398.1 *** 508PCB6B2604/001008

CH CH3 CH2OH H 382.1 *** ®%®9. 6-F - CH CH2CH3 CH2OH H

396.2 *** 510. 6-F - H 456.2 ** HO 511. 6-F - HO CH
5084782 * - 512. 6-F - 513. [6-H- 0O458.2 *

474, 1 **| HO}|- -- |/ 514. 6 NO H 458. 2| ***  515.

6-F - H@o7.2| ** HO NH/ C CH3 2CH20H H

396/ 2 WJ 2004/ 081011 PCT/ GB2G 01008 66| 517.

-1 7+ F-6-tF F-} C CH3 CH2 H 412.1 *** |[Exanpl ¢s of

the—+esul-t+—oftestingtheabove conpounds—j-n-thelassay
5G4 | B i ti oh of produgeian i nter | euki p- 21(1 L4262

by human| Jurkat T cells, * 5 I bed abovie, arejas

fol| ows: )

HO
505. | 6-F - CH,CH2NHCH,CH,OH H 411.2 b
506. | 6-F - : H 464.2 i
HO
507. | 6-F - CH(CH20OH), H 398.1 i
508. | 6-F - CH(CH3)CH,OH H 382.1 o
509. | 6-F - CH(CH2CH3)CH,OH H 396.2 il
510. | 6-F - AN H 456.2 **
HO

511. | 6-F - HmOH H 474 1 *
512. | 6-F - \.- [OH H 5202 | *
513. | 6-F - OH H 474 1 *
514. | 6-F - H 458.2 o
515. | 6-F - H 497.2 o
516. | 6-F - C (CH3),CH,0OH H 396.2 *




Exanpl e No (see Conpound Percentage Inhibition table)
Concentration (relative to DMSO = 0% iii 478 10 56.0

wWa2@4081096. 7 353 10 77.4 429 10 58.8

10 71.7 235 10 59.3 288 % 72 162 30 54.4 350 10
74.2 381 10 48.5 442 10 58.9 482 10 39.2 472 10

349 10r@RGB2006801008

[ 51B8] %-F453 -10[55. 7 53CTEHAGHBOH) WO 2004/ 08011 412.1 |

*kk

5

10

PCT/ GB20047/ 001008 67 Cains: 1. A compound of
formula (1) or a pharmaceutically or veterinarily

acceptable salt,

hydrate or solvate thereof: ~yR43

Exaniples Of the result of testing the above compounds in the assay for

inhibition of production of interleukin-2 (IL-2) by human Jurkat T cells,

described above, are as follows:

Example No (see Compound Percentage Inhibkition
tabie) Concerpt_rai*ian (relative to DMS0 = 0%)
()

478 10 56.0
376 10 56.7
393 10 774
429 10 58.8
349 10 795
68 10 717
235 10 59.3
288 30 72

162 30 54.4
350 10 740
381 10 48.5
442 10 58.9
482 10 39.2
472 10 58.4
453 10 55.7
53 30 63.8
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1\ NON (I) wherein RL and R3 independently represent
H F, d; Br; -NO2; -CN, Cl1-C6 al kyl optionally
wgendngostout ed by F or C; or Cl-C6 al koxy opti opel/iGB2004/001008
substituted by F; 10 R4 represents a carboxylic acid
group (-COON) or an ester thereof, or -C(=0 NR6R7,
Claids7C(=0) R6, -NR7C(=0 OR6, - NHC(=0O NR7R6 or -
-NHC(=S) NR7R6 wherein R6 represents H, or a radical of
formula -(Alk)mQ wherein 15 misOorl ALk is an
opt N0k ' j I ed
1. 20" Wb ﬂ@‘?lgﬁtdrhﬁ&@gtzgl?hgﬂbgﬁ%ﬁ%dﬁg%é%@ﬁ@h
aceddgblel sale hydohte alr sobatatidirealt ent C3- C12 car bocyclic
radical, any of which radicals 20 nmay_contain one or
nmore -0-, -S- or -N(R8)- lin ey R8 represents
Hor ClL-C4 al kyl, C3-C4 al keRyl ,<Z3-C4 al kynyl, or C3-
C6 cycloal kyl, and Q represen ; R3 NROR1O wherein R9
and R10 i ndependently 25 regresents H, Cl-C4 al kyl;
C3-C4 al kenyl; C3-c4 al K§NYT'\ C3-C6 cycl oal kyl ; an
ester group; an optiqnal Ly Bsidt uted carbocyclic or

het erocyclic group afid R10 forma ring when

t aken WO 2004/ 08T P 004/ 001008 68 together

with the nitrogen t&shidgfF'they are(ldttached, which

ring is optionally substituted; and R7 represents H
whereif! - C6 al kyl; or when taken together with the atom

or 5 atons to which they are attached R6 and R7 form
R1gmddps instepengenty mraresentdd idrloBYiciNQ2; hele Coce plkyl

y | T iy At ; :
orfy SR8, G104 Ay gPRndy BN TRI

10 -(Alk)-(Z2)r~- wherein Z represents -0-, -S- or

-NH, Ak is as defined in
R4 represents a carboxylic acid group (-COOH) or an ester thereof, or
—C(=0O)NRsR7, -NR7C(=0)Rs, -NR;C(=0)ORs, -NHC(=O)NR7Rs or
—~NHC(=S)NR7Rs wherein

Rs represents H, or a radical of formula —(Alk)m-Q wherein

m is O or 1

Alk is an optionally substituted divalent straight or branched C;-
C12 alkylene, or Co-Cy2 alkenylene, or C2-Cy2 alkynylene radical
or a divalent C3-C2 carbocyclic radical, any of which radicals
may contain one or more —O-, -S- or —-N(Rg)- links wherein Rg
represents H or C4-C4 alkyl, C3-C4 alkenyl, C3-C4 alkynyl, or Cs-
Ce cycloalkyl, and

Q represents H; -NRgR o wherein Rg and R4 independently
represents H; C4-C4 alkyl; C3-C4 alkenyl; C3-C4 alkynyl; C3-Ce
cycloalkyl; an ester group; an optionally substituted carbocyclic

or heterocyclic group; or Rg and R4 form a ring when taken
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relation to R6 and nis O or 1. 2. A conpound as
clainmed in claiml1l wherein the radical R4X- is in the

wd200p08i0ti on of the phenyl ring. 15 3. A conmpoR@mG&2004/001008

claimed in claiml1 or clai®82 wherein X is a bond. 4.

A compound as clainmed in any of the preceding clains
wher ei n Ryether Wit tieg aitrogaf t6 whicle thgyoaredatéercheldaivimish ring
in any of the pregﬁ%gi Jaal ns wherein R is hydrogen
or fl uor & omtionally éﬂ‘%’&e @l aimed in any of the
preceding clains wherein R4 25 represents -C(=0) NR6R7

wherein R6 and R7 are as defined in claiml1. 7. A
conﬁemeplr%snts Hi areh-Cralkmly cofvhendaper tegbthgr withiting atom or

wh t wh d R7
oo B Y Y e S h e BN B BLaR P A e
in gu@stﬁutémgh@cybn%etém@y@w m{ha@thgw & &dy ﬁﬁllg atorfs;

A conpound as clalnmed in anhy of the preceding clains
whePBfin R6 represents a radical of fornula - (A k)mQ
wherein mis 1 and the divalent radical Al k contains
3 or 4 carbon atons and is unsubstituted, and Q WO

X r\%ﬁ%e&wabbda@r/ 48RRI PAJIEISS f6ANTIBPHEFL(NIR)- oNRIRLO
er e| n R9 and Rio i ndependent |y represent Cl- 4

—(AlKk (@)~ wherein £ neprgaentesOcaSaiaey - Adk- I@@S@émsauw

optionally substituted carbocyclic
rel%ﬂorﬁete ggggﬂ%co gfo'up; or forma ring when taken

together with the nitrogen to which they are attached,

2 3 o SRS e LA e o SRR

poglygﬁgg hérjryl rif\ orrpound as clainmed in claim]l
wher ei n repres nts H, - -OH, 10 -SH, -NR8RS8

wherein each R8 |ndependently represents H ClL-C4

3. 2 KX ot e, B s b SR B Y 2w x is & bona.

4. A compound as claimed in any of the preceding claims wherein Rj3 is
hydrogen.
5. A compound as claimed in any of the preceding claims wherein R is

hydrogen or fluoro.

6. A compound as claimed in any of the preceding claims wherein R4

represents —C(=0O)NRgsR7 wherein Rs and R7 are as defined in claim 1.

7. A compound as claimed in any of the preceding claims wherein Ry

represents —NHC(=0O)NR7Rs wherein Rg and Ry are as defined in claim 1.
8. A compound as claimed in claim 7 wherein Rg is a quinuclidinyl radical.
0. A compound as claimed in any of the preceding claims wherein Re

represents a radical of formula —(Alk),-Q wherein m is 1 and the divalent

radical Alk contains 3 or 4 carbon atoms and is unsubstituted, and Q
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substituted aryl, aryloxy, cycloal kyl, cycl oal kenyl or
heterocyclic group; or form a ring when taken

wo ogeg®il Wi th the nitrogen to which they are etT/ash@d/001008
and 15 R7 represents H or 6€1-C6 al kyl; or when taken
together wwth the atomor atons to which they are

rem‘e*Gem:ﬂsele:gR@wdeFéin mrdncaerhdéy@hd@]tWﬁﬁgféﬁ‘em H; €.tcng
or_7.rin 12. A conpound as cl ai med

a“ﬁyﬁvcl@r‘gﬁ ﬁ{kffVW%r%; ﬁ'kmﬁr @p‘i%s%’ﬁl%al%)"c%ﬂ ﬁﬁsqmrl@up %:1)
oot A e 20 SFRSORIC P Y A
takeadogether svith thetnifrogen trewhich. th&é@ ardattaoipedindhiak ring is

im11l or claim 12 wherein R6 represents
Opgpﬁﬂﬂe S?Hﬁeﬁornula -(Alk)m Q wherein mis 1, Ak is
-CH2-, -CH2CH2-, 25 -CH2CH2CH2-, or - CH2CH(CH3) CH2-,
or a dival ent cyclopropylene cyclopentylene or
10cy cASIERRO Wk as shiiat in apy iobekding Gstob wiheoeiaR:big hHrogen.
oxo, CF3, nethoxy or ethoxy, and Q represents
hydr ogen; -NR8R8 wherein each R8 nmay be the sane or

i1di f Aescenpownndias elztebedh g hyAerIS M ré@b@dﬂns thds, -OH;
i sopropyl or tert-butyl; a nmethyl, ethyl
-S%er%%aRaé%'ﬂ%r@m @@G@Re ditarsnaenty sepregertsit u@e@mﬂe«hy@s-m
R e L R T S
suladtiftiiterd chryin aa;ﬂgxyqfcycloaihy!s cltloatkehy! Mhﬁél@lrdibﬁﬁc group, or form

ts nmet h n- or 1so:-pr
a “595%35‘3 %ﬂﬁwge%rm@ﬁ%ﬁaﬂfMWWbWé%ﬂe attached: and

PCT/ GB2004/ 001008 70 together with the atom or atons
to which they are attached R6 and R7 form a
Ry represguisi ld on&leCoalitgll brwhendakery taygtifer 6t the7atormgr atoms

to Jh e e AYSRIRE Ko RndRy ToBineg moBergle Mrsfardielc ios

haviRy By besrediifeg vtor§, A conpound as claimed in any of
claims 11 to 14 wherein RL is F, in the 6-position of

t he 3-oxo0-1, 3-di hydro-2H pyrazol o[ 4, 3-c] ci nnol i n-2-yl
12.11 N} coﬁéfﬁétﬁm aslglaimed in claim 11 wherein R, represents a carboxylic

acid group (-COOH) or an ester group of formula -COOR wherein R is
methyl, ethyl, n- or iso-propyl, n-, sec- or tert-butyl or benzyl.

13. A compound as claimed in claim 11 or claim 12 wherein Rg represents
a radical of formula —(Alk),-Q wherein m is 1, Alk is ~CHy-, -CH,CHo-,
-CH2CH2CH;-, or -CH2CH(CH3)CH,-, or a divalent cyclopropylene,
cyclopentylene or cyclohexylene radical, optionally substituted by OH, oxo,
CF3, methoxy or ethoxy, and Q represents hydrogen; -NRgRg wherein each Rg
may be the same or different and selected from hydrogen, methyl, ethyl, n- or
isopropyl or tert-butyl; a methyl, ethyl or benzyl ester; or an optionally
substituted phenyl, phenoxy, cyclopentyl, cyclohexyl, furyl, thienyl, piperidyl,

or piperazinyl group.

14. A compound as claimed in any of claims 11 to 13 wherein R,

represents methyl, ethyl, n- or iso-propyl, n-, sec- or tert-butyl; or when taken
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17. A compound as clainmed in any of clainms 11 to 16
wherein R3is H F, d, nethyl, nethoxy, or

woreiohpt®nedi oxy. 18. A conpound as clai med i n BOGBR004/001008
claims 11 to 17 wherein X i78 a bond, 15 or a -CH2- or
-CH2CH2- radical. 19. A compound of fornmula (1C) or a

togetlemeitie the atdrh vr atonﬁ@tcewfhfm;thby ar@@@t@bt’h@&g@s r%ﬁ' Iﬁ Brm a
hydrat e, or sol yate thereof: X-R4  HN
mqEOSyCiHaelererye IG A9 RBVHIGeO 3 OF A& FIFatemSi n any of
clainms 3, 7 to 10 or 11 to 18. 20. A conpound as
claimed in claim 18 wherein the radical R4X- is in the
154- pbstarpound as ickipkdny bny iofiglaids 1A1to & whepsnmR) iadd, F,

lajmed in claiml19 or claim?20 wherein X is a bond
Cl’jﬂg{h&ﬁ '"P%th%z’c%)%ﬁ@ﬁ?@ &8 n R6 and R7 are as
specified in claim1ll, or claim13 or 14

respectively. WO 2004/081011 PCT/ GB2004/ 001008 71 22.
18 TheAcsippewitd as claimed in any of claims 11 to 14 wherein Ry is F, in

e B P DA G G0 BBR

sydt@n.OH N H ~--x FF HNN(r) N (A /N

7. A compound as claimed in any of claims 11 to 16 wherein Rz is H, F,

Cl, methyl, methoxy, or methylenedioxy.

18. A compound as claimed in any of claims 11 to 17 wherein X is a bond,
or a —CHs- or -CH,CH.- radical.

19. A compound of formula (IC) or a pharmaceutically or veterinarily

acceptable salt, hydrate or solvate thereof:

X—R,
HN—N
N O
N (0)

wherein X and R4 are as specified in any of claims 3, 7 to 10 or 11 to 18.

20. A compound as claimed in claim 18 wherein the radical R4X- is in the

4-position of the phenyl ring.

21. A compound as claimed in claim 19 or claim 20 wherein X is a bond
and Ry is -C(=0O)NRgR7 wherein Rs and R7 are as specified in claim 11, or

claim 13 or 14 respectively.
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F 5 or a pharmaceutically or veterinarily acceptable
salt, hydrate or solvate thereof. 23. The conpound
wORGo3/08toer t - but yl - net hyl - am no) - butyl ] - 4- (6- f | POT/GB3608%01008

o- 71

1, 3-di hydro-pyrazol o[ 4, 3-c] ci nnol i n-2-yl ) -benzam de,

of formula (B): OH NY-- NHNNI O (B) N 10 F or
y acceptable salt,

phar maceuti c or v terlnarl
22hydﬁl§?é>°6?p%lm£%n(é -lupFRspeso-1 §4d'h)6€’r;9h%¥rﬁﬁ@'@[ﬁ Bragingelin-2-
L C L onpound as 15
o B R Bl A ey i th s
pharmaceutically or veterina®{ly, acceptabl e excipient
or carrier. WO 2004/081011 P 04/QQ1008 72 25. A
conmpound as clainmed in any of Clal | /to 23 for use
inthe treatnent of condifi oRs whic enefit from
i mmunonodul ati on. 26. The(

medi canent for the treat B t of condi ti ons which
benefit fromi rmunonHUT t| on, 27. A nethod of

i munonodul ati on J : ('gncl udi ng humans,
conpri sing adm ma in need of such
treatnment an 1( nonodul atory effective dose of a
conpound as cl ated My of cl ains

or a pharmaceutically or veterinarily acceptable salt, hydrate or solvate

thereof.

23.  The compound N-[3-(tert-butyl-methyl-amino)-butyl]-4-(6-fluoro-3-oxo-
1,3-dihydro-pyrazolo[4,3-c]cinnolin-2-yl)}-benzamide, of formula (B):

g:? w%

(B)

_N

N
F

or a pharmaceutically or veterinarily acceptable salt, hydrate or solvate

thereof.

24. A pharmaceutical or veterinary composition comprising a compound as
claimed in any of claims 1 to 23 together with a pharmaceutically or

veterinarily acceptable excipient or carrier.
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1 to 23. 28, A conmpound for use as clainmed in claim
25, the use as clained in claim 26 or a nethod as
w@b@unemii n cl aim 27 wherein the i nmunonodul atP@IY_GIBSOOlE)OlOOS
i mruno-inhi bition. 29. A cdepound for use as cl ai ned
in claim?25, the use as clained in claim 26 or a _
25met Roebrapowdasetimaddh anynal Claknereios ke wengdithbon i s

' ne ..di sease, ,rhe toid arthritis, multiple
tro@ih & BhaeasSiiah obliio o runarmeduAtier on,
system c | upus erythematosis and psori asis.
26.  The use of a compound as claimed in any of claims 1 to 23 in the
manufacture of a medicament for the treatment of conditions which benefit

from immunomodulation,

27. A method of immunomodulation in mammals, including humans,
comprising administration fo a mammal in need of such treatment an
immunomodulatory effective dose of a compound as claimed in any of claims
1 to 23.

28, A compound for use as claimed in claim 25, the use as claimed in claim
26 or a method as claimed in claim 27 wherein the immunomodulation is

immuno-inhibition.

29. A compound for use as claimed in claim 25, the use as claimed in claim
26 or a method as claimed in claim 27 wherein the condition is autoimmune
disease, rheumatoid arthritis, multiple sclerosis, diabetes, asthma,

transplantation, systemic lupus erythematosis and psoriasis.



