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WO 2007/ 091107 PCT/ GB2007/ 050056 1 Treatnent of
Duchenne nuscul ar dystrophy The present invention

w0 edoaned0T 0 a net hod of treatnment of Duchenne PCEGBR@N7/050056
dystrophy. 5 Duchenne nuscul ar dystrophy (DVD) is a

common, genetic neurorruscul di sease associated with
t he progressiye deterl r n of e function,
first describeteatpgef ‘i}‘é‘ﬁl‘%usﬁ @‘EW“PH]@’ French

neur ol ogi st, Duchenne de Boul ogne, after whomthe
di sease i s named. DVD has been characterized as an
X-1inked recessive disorder that affects 1 in 3,500
mal dhequessatiinygntion reldtesnto 4 method ofytseatropti of YeghenneThascular
d gﬁn is the 10 largest in the human genone,
y g’PFpassi ng 2.6 mllion base pairs of DNA and

con on 60% of dystrophin

o IR sl bRy DML ¥ snuniry houiapbtotyscular
dide@sef 4s8605tEd Hith Ghe o?re@ﬁ%‘ aétéﬁ@ﬁhoﬂ\’ﬁ?frﬁ%e ﬁﬂféﬁ@ﬂ( | 778 Rlsdribed

40% are point mnmu ions or small frameshif

overe b yrageagonbys theTHdremhamnq}eglsir Pughesine qu@gnemf@r whom the

diseBStis o PMIE oS Bt otistiss o5 B SEURERY Pleridl iy tha
affebi§ 125031500 nﬁ[es&iah@ﬂéﬁ fttiond Rethel BStropHin pBfe. The gene is the

dystrophl n protein. he hi gh incidence of DVD (1
largest ipothe pltprpam 12eRQBe ) CNeOEPESSing - 6g§nﬂtoncbe§er1@éw %DNA and

I
cofhbing Blorfy ARMIRHBLAY 3oL SRSl RGeS g o
defenighs eéifak échdaoi fiigheshifel efrorsodowlyiesns) whereasn dppirmmaeay 48% are

mai nstay for precl i ni.cal studies (Al lanmand, V. &
pogss srptitians ogsmpll frapeshift reaseapgemenys. Thevast agjgrigs of DMD patients

R QS PR o o DD

cavdetl I’uyugﬂudtima inths amourd} onsltbratog incthie kize,adfl the &iystrophin protein.

ti o and exhi biit a biochen ¢
i igh whentsnak Y Chin E000 SHefmeor cgh méns i dngere, seaspning
will hfé‘(z\ér%ll'ﬁrﬁﬁété kR fask, ‘§9 B8 bASHAR tRerSY is NigH dééi‘raBI%r s of
their phenotype Li'ke humans, the canine (Go
retrg r Q. ﬁ?ﬂoﬁ?ﬂﬁ
hai re p0| ntermr) ?rlo glezltg%lg%xgﬁg%{}gﬁe enotypg}ag‘t ﬁndgrowde
a rdaigstay Ygyi predlinjcati stedies (Aﬁmdami; V. f8aClannpbe11 Bads Aofifnel mbtels for

e OSSR APl T B TS B eSS TASIA et

9, @ﬂf@-ﬁ%‘f‘ gioeby) ARhesd 8 héiire eca@'&h&rﬁbé Iﬂl&ieﬁxaﬂﬁﬂﬁe\’rﬁutatlons in
and difficult, and the clinical time course can

thc/ é}Mng@ezmdngxlnblt taeblgchénmealnﬁbbstmphmepatby tsmllamgt that seen in
wi del d d d t hor t
huflafE e Ry FRPRringue sondy bl Sntbdoh utiehs of iy rhsaptvee.

LikShuinafd, dthe Ganin® (Jotdon Whridver Mifacd@P Gy Qb 7and German short-
PCT/ GB2007/ 050056
haired pointer) models have a severe phenotype; these dogs typically die of cardiac

failure. Dogs offer the best phenocopy for human disease, and are considered a high
benchmark for preclinical studies. Unfortunately, breeding these animals is expensive

and difficult, and the clinical time course can be variable among litters.

The mdx mouse is the most widely used model due to availability, short

gestation time, time to mature and relatively low cost (Bulfield, G., Siller, W. G,,
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2 Wght, P. A. & More, K J. X chronosone-|inked

muscul ar dystrophy (nmdx) in the nouse. Proc. Natl
WeeEd/09136¢7 . USA 81, 1189-1192 (1984)). Since tPEI/GB2007/050056

di scovery of the DVD gene about 20 years ago, varying

degrees of success in the 4 reat ment of DMD have been

achieved i reclinical animal_studies,. 5 so of .
Wight-dh Ar& 1@8&‘?9% i RMEPMGsl uscujsy dy %tFﬂr{’?‘Y (mdx) in the

mdu3ET BB UVAA 4844, BELBISABIC * M8 E19Y @9y, di vided into
three groups: first, gene therapy approaches; second,

cel Ig; : I ' e

GondhedrhE Rhipovaf S1UFE PO IRREREC 20 Bk bolf N dogrecs of
suedyait dgetredtmetivofaDMIY Halve heer dcliiovalkmapethhigalcarimel studies,

secqndary defects/, pathql fqQr exanple, . )
SORB A wﬂaﬁlﬁarejae}nge@ﬂ}ew&uwn Pire TeRthEEIPPYHC Firaiqpaes can be
br&RY &RidRb ihddankl HbiRaAfst, %e'ﬂ@ %&Wg@i‘dﬁchésp g%%nd, cell therapy;

a
approaches face a nunber of techni hur d
andl miash o pbgimzablogizsh othsrapy adaénest and r edll-hased otherapies offer the

Ao L 42 e o VA PEDE R R SPPAALE COFoel CRna defects
pafhoRIeS (Fdrekamptb, cOhtkdonsibd)! ¥spebialhe liff M@fa¥ed early in the course of the
Pharnacol ogi cal approaches for the treatnent of

diseasee ulaforpatelye pthgsedi appraachess fageory gwmber a9fd technical hurdles.

I aches_i 0 [N Lgn el | .
R hARF SRR 4 Dl PR ) Dl bRl
dykthiephirh havebednogb6dd, Sh radiRidhas tusieity,daclo of RBbRCEpESsiod and

.an attenpt to inprove the phenotype by nmeans such as
difficulte pdeliyeryi nf | anmati on, i nproving cal ci um

honeostasi s and increasing nuscle progenitor )

pr o/Fhpemagolagicabrapproaehes niontthe Treatieend tafamusudar dystrephy differ
frotnt] :%egg-y %ﬂf %Qﬁ-ba%%t %épl?gz}f:hgg % %%f )ﬁe}n%yge%]ig%%h' t6C8eliver either the

system cal I'y and ¢ crréumvent ey o e
mikdihg NgdrRyiaddlor apebit€in. tIXigehéndl, ities Ytarhitdlogidd EeAtadies! use

to vectors, and cel |l -based therapies. Although )
drygs{raclecies inansatigmm to approve dg Riegptype by dneandsugh as decreasing

. C ; e 4 tian, o] t :

infirRnCBhftovinf RACMAL HoRlbAITE 4l iR e nfiie! Brogenitor

proliferagias er torantittnent. rhesg stratégisscoffgrrthel adveaitage dimt heygare easy to
esults ,%ile of these potential therapies has Iyet been

deliysviysteigaly 2 eans cipqumiyent mapy o4 the, ploggal and/or toxicity
iss@ibd hiark gl 16 VEa6R!ne ic@ﬂjba%alclh&%%ﬁs.i R1tBRR I eRfigfHdns with

therapy. Upregulation therapy 1s based on’increasing
cottlvestesopdse s8d ospdoim adromoglycatee tgerdacet inflasphatiom, adantrolene to

def ective ene and is particularly. benefici en .an
S G5, o SR, SaPiioh o irCRATe sl JRenEes have
prédiRed brdﬁ'ii@h?'r@sultbjﬁbﬁcg of ﬁl_teb@got@ﬁtiall' iKe@aPés hasdRt BerOSHOWRI to be

aral ogue of 30 dystrophin has been proposed as a

eﬁg@n‘@nnitr@atmm@waby for DVD (Perkins & Davies,

Neur omruscul Disord, S1: S78-S89 (2002), Khurana &

Dav ifesaltdradtiveephanacgldgicat epproach is upregulation therapy. Upregulation

therapy is based on increasing the expression of alternative genes to replace a defective

gene and is particularly beneficial when an immune response is mounted against a
previously absent protein. Upregulation of utrophin, an autosomal paralogue of
dystrophin has been proposed as a potential therapy for DMD (Perkins & Davies,
Neuromuscul Disord, S1: S78-S89 (2002), Khurana & Davies, Nat Rev Drug Discov
2:379-390 (2003)). When utrophin is overexpressed in transgenic mdx mice it localizes
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2:379-390 (2003)). When utrophin is overexpressed in
transgenic ndx mce it |ocalizes WO 2007/091107
weEgN/BAe07/ 050056 3 to the sarcol emma of nMusSRCEGB007950056
and restores the conmponents of the dystrophin-
associ ated protein conpl ex §DAPC), whi ch prevents the
d strogﬁic deyel o nen]>ang n turn |leads to
S

to b strelemma. ph ElerRls ndstegions e feawoRentn gL 1hg idystrophin-

as§RlatetBir¥teR] conB1ELANAPC), AwiftEpd0chtiIaR BSEShHI@WRIdpthent and in
prevent pathol'ogy. Conmencenent of incCreased 5

tumt leaghito forgtiangk iimpraviement wf sskeletal pnuscle. | Adenowirabdskvery of
model. can. be effective and no, toxicity is observed.

R i e s oS ol Paterep! RafiaEL Lo Raaen Sl increased

utiepRiRl SipR&hsibArshoftlyCaftdrabisth ahitBE rdust thédel keh dRYeffeRtive and no
humans. Upregul ati on of endogenous utrophin to L

toxicity iscobsarvefl avhensutraphine tsrdagutopaly xpergyedsivdtich isepromising for

' . i yer i I i ffusi .
SRR, BY 14 Toctin 35 Mimhe TBleuigtl of SpHtfingus, pipophin
suffiticain 1ens @ ldadrease NEhagRoU tnightt teo petieveldnbyp tied délivierye of small

.screens and, thus, may be useful in the treatnent of
diffpgible compeindsng to the invention, we provide use of a
compound of Formula (1) or (I1) ANA2 AN Ai ~1~N
9 13Vathave novRfeundasa growp ok @mpounds yHhickhupregnlateapndogenous

. 1a . h ,

b prs 8 s6Reqe haghu oy s SRR cffurfi EDRS,
[ i ngl e bond l.i,nk

Al B0 S o S o Rt il GR8AE
adj acent pair of A" - A4 each represent CRI, then the
adj acent carbon atons, together with their

substltueR;s may forma ring B, 2/A\\\ N
P N A N\
N =\, |L N
N—~R?® A /
3 ~ / 5
A%A . \A5/ A4 A
R9
I II
wherein

Al, A%, A’ A*and A® ,which may be the same or different, represent N or CRI,

R represents — L —R?, in which L is a single bond or a linker group and R® represents
hydrogen or a substituent and

in addition,

when an adjacent pair of A' — A* each represent CR, then the adjacent carbon atoms,
together with their substituents may form a ring B,

when A® represents CR', then A’ and N — R®, together with their substituents may form
aring C,

or a pharmaceutically acceptable salt thereof,

in the manufacture of a medicament for the therapeutic and/or prophylactic treatment of

Duchenne muscular dystrophy, Becker muscular dystrophy or cachexia.
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when A5 represents CRI, then A5 and N - R9, together
Wth their substituents may form a ring C, 25 or a
webarogaeuti cal |y acceptable salt thereof, in RPEEGB2007/050056
manuf acture of a medi canent for the therapeutic and/or
prophyl actic treatnent of Puchenne muscul ar
dystrophy, Becker nuscul ar dystrophy or cachexia. WD
2007/ 091107 PCT/ GB2007/ 050056 4 Wien RO represents H,
CONRPHAFR® RiprdseitsHl, Rompaiinls o ¥oAMBE B 2R ta@BMRALTSRdmPounds of
formula I'l. Conpounds of fornmula | may exist in
fotnawla eri c, enantioneric and 5 diastereoneric forns,
all of which are included within the scope of the
I nv&umpands Geff tfarmulaofipmaydexist fnortautbmetic,aredamioredric and
.According.to the_invention al.so _provide i hose .
digstsreRsete Oaps,@ﬂﬂ#mq’ac arww@r#@w@%%woneo@féﬁ%w%%
processes for their preparation, conpositions )
conmlm@)mﬂ%lﬁfis akfopmpla Iare ppegly Ageqading to the invention, we also
' € u (e
préia FRGE WeliBiie PR Lo ciioed H0EY BBl il Procgsses for
theint peepaatian, vaoaipositiahs . cdidgiaingi nhehp ahewelhvent it wee  as
cl ai m compounds known in the art as such, but not
Phamase described for use as pharmaceuticals, as
pharmaceuticals. Al of the conmpounds of fornula | may
be maEE ofthe sompeundm fllingewithinsthe scapavef faslal apmknewn, as
t ' [ { . I i.n
sofE1R 38} AT hhfndcbftall X EBRUGL I, v BRI Db Blpounds
knG@atin ehe as iay gudle that actyprleviousiCliesdrited for Wed as phafiaceuticals, as
AR Katritzky, CWRees), Perganon Press, xford, 1984
Phé‘i%ace@ﬁ?iﬁ' ehensive Heterocyclic Chemistry Il: A Review
of the Literature 1982-1995 The Structure, Reactions,
SyntMbef dhe gerapownds offfoppuler lompy | hecmeadin by oggentianalmethods.

[ ' . rl e ' )
MhodChF ki, Heidforhag il Sclls BRCSel i dn the an. I
pafiichRi, geabedsl of esaitlicsiss avdi discussd! dn aCompichédidd Heérocyclic
t he conmpounds. of _interest include March's Advanced

Cheryeif: & otk fidse AR Kagraigky. dn, Regeb sraaging, Prassg Oxford, 1984 and
; i CR, i | Y
Coy A b BRSSP RI SR B8 Errlanons
Stactent Rbdationsy| Sgnthéwis, emfd tdsgs b Heferguyehar@anpounds,a Alan R.
Ka%r?tz OL(EgitgrS, (tj}cl)a{r{égl\ﬁ |RleesAI (E(hlto\r), E.F.V. Scriven (Editor), Pergamon Pr,

June 1996. Other general resources which would aid synthesis of the compounds of

interest include March's Advanced Organic Chemistry: Reactions, Mechanisms, and

Structure, Wiley-Interscience; 5th edition (January 15, 2001).

Compounds of formula I or pharmaceutically acceptable salts thereof may be

prepared from a compound of formula IT

A1
2 N
A N\
| | N—R® I
A3
A4 NO,



A2 i 13 \NRO Il A4 NO2 WO 2007/091107

PCT/ GB2007/ 050056 5 in which A", A2, A3, and A4 are
waledormedoas above, in a reductive ring cl osureP€&l/GBRE0ed50056

by reaction with thiourea-S, S-dioxide or a dithionite

salt, for exanpl e an al kaI| metal salt, as descri bed,

. far P 34 The .reactiqn na e
in sich A9 Rt st %@%ﬁé 28 3POXG i SAuSEs AR ;?P%er effected
by%&&ﬁﬁl\hﬁl AHSNGEAS, SS-QﬂoﬂfdeQﬂ' a @thiGniteeSIRC F&H diafpRf aP AKER metal

C. Cyclisation will not occur in fhe presence of
sal(c,exStdasqmbbdnfbt examaple tip EPF @75 ex3hplke feactianmaypbesaried ouffin an

-0H_f i onal i These to
s QR Peprora 2 ASaplic AFts SoBHBE, Al femberst bf 60 to
5  809r.0Up&lisaByn RAll R61TBE 1ﬁdh Sﬁre@éﬂc@' 86 cer@iiffactionhlligy Bér dk@inple in
be protected as ethers. Suitable protecting strategies
theypresenice af oddh, orf JPH fupetignabity. | Fhesp gyommmilsncedlio be protected
f r I dj [
oo TRAANGR £, 1P SO Aol SR8 Bcbitady bRt i o
gréups, mdy bélpro®dted lak etHess. ASuitatile p1:5temﬁlfg’ strdieies ap62dlsa‘}8sed, for
and A4 are defl ned as above, with phenyl derivatives
eX'@PPIPoWrﬁﬁQ PYI3Ro v 20 wherein R9 is defined as
10 abo‘(fomp%%ﬁ@é bt RPRufadf nIaQE; ﬁa‘i’ dd¥ RaR-bh &b Itle(tion of
the synthetic chem st or exanpl’e, reaction take
a dzaomm compdundrd formmudeI,sl i ghtly acidic conditions,
over up to 24 hours. Conpounds of forrmula Il may be
prepared by di azotisation of appropriate am nes of
formula V 25 WO 2007/ (1)91107 RCT/ GB2007/ 050056 6 A

A
Az// N2
| | I
A3
%AA' NO,

15 wherein A', A%, A®, and A* are defined as above, with phenyl derivatives of formula IV

20 wherein R’ is defined as above. Conditions for the coupling are well known to the
synthetic chemist. For example, reaction may take place in methanol under slightly
acidic conditions, over up to 24 hours.

Compounds of formula III may be prepared by diazotisation of appropriate
amines of formula V
25
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A2* NH2 111 13 A4 N Q2 wherein A, A2, A3, and A4 are
defined as above. Methods of diazotisation are well
wohpwraoiln7 t he art, e.g. by reaction w th NaNO2PGYGB2G0m/050056
an aqueous solution at 0 to 5 10C. Conpounds of
formula V may be synthesised by nitration, and
subsequent deprotection, of a conpound of formula VI,
A 10 A2, NHP | VI‘/A ein A\, A2, A3, and A4
are as defined ab@&dé and represents a protecting
group 15 approprdate tolthe nitrating comditions.
Nitration could bea3effecfled by, for exanple,
CHNO3/ cH2SO4 in a solyvent apPQapriate to the reaction
condi tions. Conpounds of formulas IV and VI may be
made by conventional techniques known per se.

RS TR T AR R B e vo

knB&®h W thézﬁrt 3% Wr%ﬁ@ﬁ KAhLNANO/N OB @D 44 @ Q&)’i@ sol?m@n at 0 to
HNR TN - 0/ Pd( OAC) 2/ dppf / £ BUO Nat /| N,

18€. N\ /

Compounds of formula V may be synthesised by nitration, and subsequent

deprotection, of a compound of formula VI,

NHP

wherein A', A%, A?, and A* are as defined above and P represents a protecting group
appropriate to the nitrating conditions. Nitration could be effected by, for example,
cHNO3/cH,S04 in a solvent appropriate to the reaction conditions.

Compounds of formulas IV and VI may be made by conventional techniques
known per se.

2-Phenylindazoles of formula I can be made by a variety of processes, as

outlined in the scheme below.
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15

02N Pd(O cyclisation under CO2 NN R NO2 VIII N X
_NAr R(O CHN 10 Phenyl indazoles nay be nmade using
wohp@ropsbcesses. For exanpl e hydrazi nes of fRECTGB2007/050056
VIl may be cyclised using Pd (II) catal ysis as
descri bed by Song, J.J. et Organic Letters, 2000,
2(4), 519-521. Alternativela phenyl i ndazol es of
formula VII may be synthesised froman inmne VIII
using Pd (0) nedi ated cyclisation as described by
Akazome, M et al, J. 15 Chem Soc. Chem ca
Communi cations, 1991, 20, 1466-7. The phenyl indazol es
may then be mani pul at ed usi ng processes known to the
skilled man. For exanple, nitration (as described by
El guero, J. et al, Bulletin des Societes Chim ques
Bel ges, 1996, 105(6), 355-358) gives nitro conpound
| X. The skiIIed man is well aware of processes by

whi ch nif nds may be mani pul ated WO
2007/ _R§%§;§2007/050056 8 to give a w de range
of féingohal\ bxampl e, reduction of the nitro
conp for exanple using Sn/HCl, followed by

acyl ation,| for exanple using an aC|d chl oride and
triethyl ] ' 1gives an amde X. In the

above pro g%@§§£&9&ﬁ%§ Be necessary for any functional
groups, eyg. 5 hydroxy or am no groups, present in

the starting materials to be protected, thus it nmay

be necessary to renpve one or nore protective groups

to generate the conmpound of fornula I. Suitable

pr ot gr/oupst and nmet hods for their renp aN e,

for [\ t foseyresTribed TH ~Pr ot ectlvmr _VO
Organrc Synthesis" by T. G eene and P. G &N

John Wley and Sons Inc., 1991. Hydroxy groups nay,

for exanphe, be protected by aryl nethyl groups su¢h as
phenyl net hyl , di phenyl methyl or triphenyl nethyl; [acyl
groups sufhd@scyaesationlunddriciodhl or oacet yl or

trifluorofcetyl; or as tetrahydropyranyl derivatgves.
Sui t abl e am no protecting groups include aryl net hyl

gr oups such as benzyl, (R, S)-a-phenylethyl,
di phemy yl or trlphenylnethyl and 15 ‘g;;;gggup<::>
such acetyl,‘VﬂﬂchIoroacetyI or trkih&a

aiNAPet hods of

Phenyl indazoles may be made using known processes. For example
hydrazines of formula VII may be cyclised using Pd (II) catalysis as described by Song,
J.J. et al, Organic Letters, 2000, 2(4), 519-521.

Alternatively, phenyl indazoles of formula VII may be synthesised from an
imine VIII using Pd (0) mediated cyclisation as described by Akazome, M. et al, J.
Chem. Soc. Chemical Communications, 1991, 20, 1466-7.

The phenyl indazoles may then be manipulated using processes known to the
skilled man. For example, nitration (as described by Elguero, J. et al, Bulletin des
Societes Chimiques Belges, 1996, 105(6), 355-358) gives nitro compound IX. The

skilled man is well aware of processes by which nitro compounds may be manipulated

IX
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deprotection may be used includi ng hydrogenol ysi s,

acid or base hydrolysis, or photolysis. Arylnethyl
w@ewapstipny, for exanple, be renoved by hydr ogeeiGB2:03/050056

in the presence of a netal catalyst e.g. palladiumon

char coal . Tetrahydropyranyl gr oups nay be cl eaved by

dro |s und i tions. r.oups. Na
to Sg %vn%o b’cﬂ'FB‘P tié 1't fraznlc, Je “é’deﬁ %ééhfg%‘ﬁfm%ﬁlp‘)‘md
fol n@ié 16in®SnAN BISHHIBLEY RYIHR, fFQ exBmPlOtiing aﬂaadaemonde
trichl oroacetyl nay be renoved by reduction mnt
and sriathyleminé mcCHHC, gives awamideiXl. The conpounds of

for la I, and salts.ther be. i sol ated. from
t el 1B ahefd Broemekt it BEY % neRtey ot Ak dimetiont Bloups, c.e
Pﬁir%ﬁﬁﬁo groapSPrésenOin thé StaBREPRLRE S!S Q(f) bk ?)['d’fb&t@d lthWi§BiY may
ornmed by reacting the free acid, or a sal
betneém@tb’ toglemONe ONe & TRATS Prolgetive STRNPS &Y gensraly éhq ¢ampound of
of, with one or nore equivalents of the
appropriate base or acid. The reaction may be carried

out Suitalsle Ssrbieetirig gesupsesd uiethodsMidrCthelrh@nablt ates for example,
i nsoluble or in a solvent in which the salt i s

thagg|dgpgribed dn gProtegting GEpupsin (QraaRie Syrtesin’ By Tdﬁ@qeﬁy and P.G.M.
ngitsh efohn\"ﬁ‘lfé ) SR sBfs TRIPV661.1 fy Mﬁ’)‘i’j n%rtogﬁ1 rfﬁ? ZRardBle, be

ying he’reaction may al so
prateciecd s byorarylimettey  peoupar rsuckl as:t phen)dlmethlybn chprlmlng}mgeihyl or
resi 20Q7/ 091107 PCT/ GB2007/ 050056
UII?*FF&V%“&]\%/R eI $TQURY: 8ush: 2% et a Fichigspagefd %Wﬂ?&amge% or as
tetf‘éi’{yfil‘&p Frahyl ﬂ@ﬂl%ﬁ/e@ fﬁﬁ{able AR pﬁﬁécrtlﬁg @'oﬁ’ps aRfliddMrgitkthyl

assSium sal ts; al kal i ne earth netal sal ts, €. g
gr@msmugmaarhﬂnzyia@héwmhesﬂbﬁw diphenglnadthylher prgtpflmmhyl and
nents, ni um um ,.sal

ol PG o oSy Mo BeRE oy i BOtOp o GRS R fgthods of
depdotdtiby Ay Yea tikdie mdhmmg }ﬁrdﬁigﬁ%l@ﬁk ngsid 6 Base hydrolysis, or

met hyl am ne or et hyl am ne; substituted | ower

phatokysisa dirylaaethyd ggoups myes &xyexambles be tareqyed byylyarageaelysig in the
pré@'eﬁ& J%[Hﬁg%g!?a{tﬁ &'%%ﬂﬁ&l&%t gf t%éf %eﬁ%[%%ﬂr}%% rgfpu%s may

be&:l@veWHyhh;&trgllyEls I’imdeﬂ yﬁdlnecoaﬂmons OAcyngrdlgd iﬁfdy be removed by
derivative thereof; or_wth an_ am nosugar,
hyfrokysinhyith 3 base sueh A SQﬂflumghya&%%ﬁwmotasrsﬁgn ﬁ%‘i‘?p%lfé%u @r a group

suﬁrélﬁ:tlggg %a%gtjyot g Tehewdt lysr@hlfc?gﬁlr}@te}? l}’(ﬁf&'éﬁlg% zinc and acetic

acidsol ati ng or purifying the product. Di astere0|soners
may be separated using conventional techniques, e.g.
chr dmet cgfipvphgs of formadi ilpaad saltsy gepddf] sy i wnisolbfsd from their
various optical isoners may be isolated by separation
re%%loanv&@eqﬁugmsrcoev%pn%t%hm%%f the conpounds using
conventional, e.g. fractional crystallisation or HPLC
t ectialtgobthe cmrxpgumbtqf\f@qnyalq hmay be formed by reacting the free acid, or

a salt thereof, or the free base, or a salt or derivative thereof, with one or more

equivalents of the appropriate base or acid. The reaction may be carried out in a solvent
or medium in which the salt is insoluble or in a solvent in which the salt is soluble, e.g.
ethanol, tetrahydrofuran or diethyl ether, which may be removed in vacuo, or by freeze
drying. The reaction may also be a metathetical process or it may be carried out on an

ion exchange resin.
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15 desired optical isonmers may be made by reaction of

the appropriate optically active starting materials
wae@e091aonhdi ti ons which will not cause racem sBET/6GB2007/050056

Substituents that al kyl may represent include nethyl,

ethyl butyl eg sec butyl 20 Hal ogen may represent

and esp Exanpl.es . of . .
Sub SRRl S %Sqlﬁé)f%wmﬂ']ﬁdf of firmutanl inclidy alkal

métARERS @M. sodilinl dhd$odlskiviin safth;KARMing eadh Hetal SR ¢. S8 calcium and
optionaily substituted by one or nore, preferably one

magneslhm@elts shks off the €iroyp A2 clewieintshe. gaylubmnutmesalia remd @mmonium
soff, 6 Rty sofEp B b fof FEPRR s T, Fipemincg fover

alkyQdrAtaba el %_ nthyahmin® ok dtiy1dinehwith stBRit@ee I17<§\,$er3|\eklkylamlnes e.g.

wher ei n: i s single bond and R3 represents:
hyﬂmxwauwwtwﬁlﬂcmhauw euiygh mqmp@cchlgyntmg@ylhemocychc compounds,

o leBRBst PRI P i ARl 57 Wi argnin, ysine e

or ah W-alk§1 @@iviatin@theyeof;udasiitht an ﬁlﬁmos&gak | N -ln)éthyl-D glucamine or
substt ut ed aryl, hydroxyl, NRIOR11l 5 SO2
glucosaming 4 Theyron-toxde Ay relogicallrpsegpiaiesalts ary pref-@rredmbhough

ottt Salts S a1s SR 6 o Biniso et iy RE et OF |

b I
or IR A B P, bl hSiang, tpiques o2
chfdim(f)g‘tephy«l\llot Hrdckienali &dyoilgiRatich. ViTheC RatidiBy optical didma@h aday be

y. forma ring, 15 R12 nmay have the sane neani ng
lsqkmbm sep#fionn @f R TaceipiE coF PEher pixtye ef ke cﬁompounds using

coH{fJnftlgﬁﬁp'é.g. %tlgﬁﬁhcﬁggﬂﬁétﬁﬁt or HPLC, techniques. Alternatively the

desired optical isomers may be made by reaction of the appropriate optically active

starting materials under conditions which will not cause racemisation.

Substituents that alkyl may represent include methyl, ethyl, butyl, eg sec butyl.

Halogen may represent F, Cl, Br and I, especially CL

Examples of substituents that R? in the compound of formula 1 may represent
include alkyl, alkoxy or aryl, each optionally substituted by one or more, preferably one

to three substituents, Ry, which may be the same or different.

In addition, compounds that may be mentioned include those of:

formula I of claim 1 or of formula II of claim 1 in which A’ represents N,
wherein:

L is single bond and R? represents:

thioalkyl optionally substituted by alkyl or optionally substituted aryl,
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al kyl substituted by one or nore of hal ogen, al koxy

optionally substituted aryl or optionally substituted
w@eopz/091apt i onal |y substituted aryl oxy, 20 aryPCDGB2007/050056

NRLIOR' and when R16 or R 7 represents NRLR11l, one of

R10 and R' may additionall represent CO al kyl

optionally substijtute orqxé%r | optionall

sub&ARY Péﬁl}oaé)ﬁld 1L ‘ﬁ}t“ﬁ]g thet § Pﬁtl?"ﬁ‘@y é%?qtlﬂ?tg‘?’o ns shared

Wi t RysRorfallyREBstiBéd bRRr esent hydroxyl ; 25 or conpounds

of formuld Il of claim1 in which A5 represents CH,

and hydexgl,n L is single bond and R3 represents:

t hi t@%ﬂs |y optionally substituted by al kyl or
optional'ly substituted aryl, thioaryl, in which the
arylsg,R'"optional ly substituted, optionally substituted
aryl , 30 hydroxyl, NO2, CN, NRR1 WO 2007/091107
PCTNBI®0R 550056 ' 11 hal ogen, SOPR12, NRL3S02R14,

qq&gﬁwé OC(=WNR R* NRI5C(=WR17, R1, R11, R12,
R13, , R15, R16 and R 7, which nmay be the sane or
di f NR'é0t=W)Rpr esent hydrogen, al kyl optionally
subst,jtuted by gptipnally substituted ar

opt Ronak |y RGTREF R o8 “cing K¥% v it DY he srepe aiforent
Rl AR B U ORI s
optiesailyrsgbstguttRaf®11l, R16 and R 7, which nmay be the sane
or %1;5 ltriglgt , may each represent
R'® and R" together with the nitrogen to which they are attached may form a
ring,
R'? may have the same meaning as NR'°R"’,
R'®and R"7, which may be the same or different, may each represent
alkyl substituted by one or more of halogen, alkoxy optionally substituted aryl
or optionally substituted aryl,
optionally substituted aryloxy,
aryl or NR'R"!
and when R'® or R'” represents NR'°R'!, one of R'® and R'' may additionally
represent CO alkyl optionally substituted or COaryl optionally substituted, and

in addition to the definitions shared with R'”, R'® may represent hydroxyl;

or compounds of formula IT of claim 1 in which A® represents CH, and wherein
L is single bond and R? represents:

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,

optionally substituted aryl,

hydroxyl,

NO,,

CN,

NRIR!!,
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15 al kyl substituted by one or nore of hal ogen, al koxy

optionally substituted aryl or optionally substituted
w@eoo7/091apt i onal |y substituted aryl oxy, aryl oPCTNMRBEV07/050056

and when R16 or R17 represents NRLOR11l, one of R 0 and

R' may additionally 20 regresent CO al kyl optionally

SUbi{aitUt ed or CQOaryl optionally substituted, and in

addi®®%8f™t o the definitions shared with R 7, RL6 may

reprgsfi® hydroxyl. Conpounds that nmay be nentioned

i ncl ude t’ho1 e wherein RL and R2, which may be the

samNRiS@iRf.erent, may represent: 25 al kyl optionally
subﬁgi_g‘bk/ed by one or nore hal ogen, al koxy or
optitn > substituted aryl, thioaryl or aryl oxy,

al k@ frl!ly substituted by optionally by alkyl

or optionally.substituted aryl, hydroxyl, 30

oC( RECRY) aryl, thioalkyl optionally substituted

by glikybiiopi20gtd gnaldy substitut ed. ar i N

whi ch ’t e’ogryg i’g{I ap i’olgrilalaﬁl)t(/lIgu’ogé1 }c? u%%’d?e\%% &%eyl)r d1'f1%rent,
reptOseht O3Ht6pen PGIkEBIPHAHAMY0QGtstituked ByOoptichhlly NubédRdted aryl,

hal ogen, 5 SO2R12, NR13SO02R14, C(=W R16,
optpnallysubytrtated aryd =0) OR4OR41, 10 Ri o, R11, R12, R13,

R14 .. o6, R17, R40 and R41l, which may be the sane

or differént, represent hydrogen, alkyl optionally

subR'f and Bd' wgethpt ivithahé pitsughs tto whichdthepiayd attached may form a
1rin%pti onal ly substituted aryl,

R'? may have the same meaning as NR'°R"’,

R'®and R"7, which may be the same or different, may each represent

alkyl substituted by one or more of halogen, alkoxy optionally substituted aryl
or optionally substituted aryl,

optionally substituted aryloxy,

aryl or NR'R"!

and when R'® or R'” represents NR'°R'!, one of R'® and R'' may additionally
represent CO alkyl optionally substituted or COaryl optionally substituted, and

in addition to the definitions shared with R'”, R'® may represent hydroxyl.

Compounds that may be mentioned include those wherein R' and R?, which
may be the same or different, may represent:

alkyl optionally substituted by one or more halogen, alkoxy or optionally
substituted aryl, thioaryl or aryloxy,

alkoxy optionally substituted by optionally by alkyl or optionally substituted
aryl,

hydroxyl,

OC(=W)NR'R

aryl,

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,



in addition, NRLOR11l together with the nitrogen to
whi ch they are attached may forma ring, 15 R12 may
whaog/09t1e7 same nmeani ng as NR1R11, when R17 r epPE&BEBRE7/050056
NR1OR11, that NR1OR11l may represent hydrogen, CQal kyl
and CO optionally substi t ut §d aryl, RL6 may represent
hydr al koxy, or NRlCle and R17 may represent
al k 2‘substltut ed by one or nore of hal ogen, al koxy,
20 quyjonally substituted aryl or NRIR11. C her
conpounds that may be nentioned include those of
eltﬁﬁi Rformula | of claim1 or of formula Il of claim
ii\)lm ch AS represents N, wherein: 25 L represents
a Ilhﬁ &f™group which is: 0, S or NRL8, alkylene,
al kggyRENe, al kynyl ene, each of which nmay be
optlonlglly nterrupted by one or nore of 0, S, NRI1S,
or OR"$Rore C-C single, double or triple bonds, and
gsents hydrogen, alkyl, COR16 30 or a
conpéuna of formula Il of clain11 in which A5
reprms]éﬂ(ﬂvﬁﬂ wherein: L represents a |linker group
which is: S, NRL8, WD 2007/ 091107 PCT/ GB2007/ 050056
13 zﬂ???%kﬂal kenyl ene, al kynyl ene, each of which may
be iwnaklypl ntEer rppt n I
B0 SoRiEY B RR Rl 1Y P Snf R TGR . pethe same or
diﬂﬁemnts Jreeschit Ildydmgmgl dkylr opttnriallg snbstiutednsy BfBonally substituted
rese ts_h droge al kyl, COR16 5 Al kyl may
‘ﬁﬁé ’chain Al kyl includes strai ght and
braqﬁgg(gtlonsaturat ed and unsaturated al kyl, as well as
cycllc alkyl such as cycl opropyl, cyclobutyl
cy cINRp Rt togethay ovithhths pitragen tewhich Iﬁbqayta}da attadbed way form a ring,

pr efas abl hen an of. t he stituents represents
al k @Ye\l\fg Sgrg? gf"élg asﬂﬁ“élgr, or branched and has
fr omh’b,ntmn YOpré@neaNROR B UBAENR PRET ﬁaﬁl@élpfes‘eh@ny&og@l &0alkyl
carbon atons and nore preferably from
and CO optionally substituted aryl,
R'® may represent hydroxy, alkoxy, or NR'°R'!,
and R'” may represent alkyl substituted by one or more of halogen, alkoxy,

optionally substituted aryl or NR'’R"!.

Other compounds that may be mentioned include those of either:

formula I of claim 1 or of formula II of claim 1 in which A’ represents N,

wherein:

L represents a linker group which is:

O, S orNR'®,

alkylene, alkenylene, alkynylene, each of which may be optionally interrupted
by one or more of O, S, NR'3, or one or more C-C single, double or triple bonds,

and R'® represents hydrogen, alkyl, COR .

or a compound of formula II of claim 1 in which A°® represents CH, wherein:
L represents a linker group which is:
0, S,NR",
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carbon atons. Wien any of the substituents represents
al kyl, a particularly preferred group is cycloal kyl,

wo e007exanpl e cycl opropyl, cyclobutyl, cycl opene@l/GB2007/050056
cycl ohexyl and cycloheptyl. 15 Aryl may represent any

aromatic systen1 Preferabl in the conpounds of
for onalc rQcarbon or., a .5 to
g@ﬂ‘g“é‘ﬁ ?jﬁﬁ%é %%c?éﬁl& ng" ay Fﬁ@tlﬁnﬁlg igterrupted

byhﬁ% BF thotd 1B, S, GNEW &itbrie’o? TR COB g Ty, BbGHTR oPtripH BRIHAS,

atomand a nitrogen atomas a ring constituent
besiadé$-Ne aingtenor dpgblerbehdr het er ocycl es which contain

one or  tso het ons. |6 heterocycles that may
e MRAE e rraEens oy E KR, nt ophens. pyrrol e,
and pyridine. Particularl y preferably, when aryl IS an
arormtl ¢ hydrocarbon, represents a 6 to

nifdkeldmay merrpeant @ny rallt:yi¥ ohain; cAdgd tlmhlqucﬂtraengpd ranched,

sa eet%%/ %néf}[c‘} %ﬁpa{?%&fﬁ(ﬁhgs %/elg 2 % 1%22(&? gtpgs d&?@&(ﬁiﬁtc@globutyl

cy€lopémyInicygloftetyd ahdr bykgol&tpqns H@lwefverr irkferdblyQr when i laﬁg of the
atons, preferably containi one to two_heteropato

substitesnisggpres ety Alkyisaliylissa % lgegcerdsanched a%ya%%om 110 10
cafB%ﬂ%tﬂ'ﬂ? ?pr?fefh% H6mPY 16 8! dathdiCatolds %E rﬁl ng:refl\ﬁably from 1 to 6

tetr ura pi perazi ne and nor pho
carbontmms n\yhhteany of yld substtuentp aepresentsaalkyl, prefisculety, peferred

when N 1 fornms a, 30 heterocyclic rin det
SN &Y€ Fﬁ(bfl 40 Sfmple AYclepiepyloeye Ob“tylAﬁY‘g%Rﬂ‘?tYﬂe‘B’Fg@éﬁgl and
cyéiBlteptjine adj acent carbon atonms, together with their
substltuents may forma ring B. Al so, when WO
2007/ 091107 PCT/ GB2007/ 050056 14 A5 represents CR1,
t he a ether with the
f or AT Pireprtens g PRimal Y Rrpy o tpEPdumds of
form@ill [, 3rAds @h atbhsedic HyaiRarbdn l0f a Koo MeThenhBsted MG etefocycle
or hetero;‘ycl icring. 5 Particularly preferably ring B

coptginiieg 2 da &t heterg. atwas selecteé o pr @kEgematpm; argglihur gtomn and a

0 S ra t

mt;o%e}l atﬁ%n%eﬁ ?‘Hl %nlé 1@1%1?tdbé)sﬁd ggc%ﬁ%o% gﬁeﬁ Breli}i&nﬁé\’/\%%)éi&%ast which
cohﬁﬁ&tne&ﬁ&wﬂ het@@a[teme nAﬁ)maMRLEG(r@W:Bi that Maytbe mentioned include

partlcul arly the roup NR15COR17. W al so prefer

Hphere, PWTQH%"’% dingast one Rl represents CONRLOR'

15 For one group of particularly preferred conpounds

at least one R represents an anide group N14COR171

wheParticultly prefesably othed afrylasman aromatic hydrocarbon, aryl represents a

6 to 10 membered monocyclic or bicyclic system, for example phenyl or naphthalene.

Saturated and unsaturated heterocycles that may be mentioned include those
containing 4 to 7 ring atoms, preferably 5 or 6 ring atoms, preferably containing one to
two heteroatoms selected from N, S and O. Heterocycles that may be mentioned
include pyrrolidine, piperidine, tetrahydrofuran, piperazine and morpholine. N-
containing heterocycles are particularly preferred, eg when NR'R'' forms a

heterocyclic ring.

As detailed above, when an adjacent pair of A' — A* each represent CR', the

adjacent carbon atoms, together with their substituents may form a ring B. Also, when
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al kyl C - C6, alkyl C, - C6 substituted by phenyl

al kyl Cl1L - C6 substituted by al koxy Cl- C6, 20
whaoeadkyr C, - C6, perfluoroal kyl Cl- C6, phePgi/GB2007/050056

optionally substituted by one or nore of hal ogen,

al kyl C1 - C6, al koxy Ci1- , am no, (alkyl CI1-

sC6 C . phenyl, CH .
A F}‘ﬁéqsfggnrt]sogg %&% §1}d &By tqgathﬁwvnﬁtt%{nbgwgﬁ%lpntg mfy?_lrm aring C.
PréfoaBEb’h' REVE BRI Sfing VTR lénga‘%uﬂat%d"‘&‘ GhsafRSte@'3 ROt ﬁfembered

are other than -COOH  For another group of

caﬂmcyha:mlatdrgcypheﬁegr ed conpounds at |east one R1L 30
represents a group NR15CONRLR11, then in which R10 and
R11, which may be the sane or different, are selected

fr omaﬁnina@wrbﬁérawbﬁﬁg BU§ Bshzehd/ting.2l Kyl and COQaryl
optional ly ‘substituted. A particularly preferred

group which at |least one of RL may represent is WO

200 AR T PR, SR g

herpddyoh@tihy. substltuted by one or nore hal ogen. For
anot her group of particularly preferred conpounds at
| east one R1L 5 represents alkyl Cl1 to C6, optionally

S u bs\ifé t #&ﬁ&lﬂ&tx ﬁ{}@ﬁ}" c o%nés Gh Ghidk® qpelégsq rfbatlﬂr 2l 526kents

unsa ated terocy e contalnlng one

CEerWIR 'Gmeos pheculdy fhognoupNRSGOR' 'O, Pr ef er r ed
het er ocycl es i ncl ude thi ophene, furan, pyridine and
pyrrole. For another group of particularly preferred

co fﬂ&gﬁ;o K ﬁlfggr%g Brils
al ”lggg&%ép?éc%, am Hgqu??h@ ﬁ%ﬁ@ﬁ%@) am no %t@g?)(}glakyl

Cl 10 - C6) am no. For another group of partlcularly
pre rred conp epf.esent
rt‘ir SEEEUR RGP ey PR el uat AERE OB Raryeents an
gro NHOORY ‘wherdh 1 id dtectddiydmCl to C6 is
optlonally substituted by phenyl or a 5 or 6 menbered

sat @led €&¢- 6 unsaturated heterocycle,
alkyl C; — Cg substituted by phenyl

alkyl C; - Cg substituted by alkoxy C; — Cs,

haloalkyl C; — Cs,

perfluoroalkyl C; — Cs,

phenyl optionally substituted by one or more of halogen, alkyl C; — Cg, alkoxy
C; — Cs, amino, (alkyl C; — C¢)amino, di(alkyl C; — Cg) amino or phenyl,

CH:CH phenyl,

naphthyl, pyridinyl, thiophenyl and furanyl.

We prefer compounds in which one or both of R' and R” are other than —COOH.

For another group of particularly preferred compounds at least one R
represents a group NR'> CONR'’R', then in which R'® and R, which may be the same
or different, are selected from optionally substituted aryl, alkyl and COaryl optionally
substituted. A particularly preferred group which at least one of R' may represent is
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NHSQ2al kyl Cl1 - C6, NHSO2phenyl, 20 SQ2al kyl Cl1 - &6,

phenyl optionally substituted by C1 to C6 al koxy C1-
w@a0749807 10 nenbered, saturated or unsat ur at BCT/GBRIVGAH50056

or bi-cyclic heterocycle containing from1l - 3

het er oat ons sel ect ed from S and O. 25 There is also

NEOREF S8anRE s 3fl5eaiam é’ﬁea%i?eg%ilﬁ“& Cabrd [ Dpbetgtionaly

subButb @by BhE6r mbfeHaldgeRNt s, R2, which may be the sane
or different. Parti cul arly preferably, R3isab- 10

nmenbered ar ormtl C nono- cycl ic 30 system

esp |aI I(%}fa h roc rbon fﬁ‘lyf Drerls %0%%8% m lsz?st one R
reﬂ}@%hfshélk?ln& tU‘Q@Q@ﬁé&@li'l@%sﬁ%d(ﬁzgﬁgﬂ}@WQﬁ@ orlé- membered
e

Al ternatively, menber aromati ¢ nono-

safyrated; o1 u@sagy@tsda heterapyclscontitieg ene &y &19 betggpetoem selected from
n fr

NS0 PRt fler b ALK BRLROR, SRR BT rof

Py Rk eancbherr gxfoap abf maﬂibelaslyb@tefémwtdoﬁ)powds of desst one R'

sel ect ed f6r om_,al k , optionally subst i tuted
repygsentsi (f3Re rpd Ror 1 p??ﬁle‘rw 1~ Ga@m%t(alémlaﬂ v Colapming % djfabiyl Ci
_%a}ﬁﬁd}gen al koxy Ci- C6 phenyl, 10 thioal kyl C1 -

I ophenyl, optionally substituted by hal ogen,

NC2, CN NRlORll, in which RIO and R', which rray be

the ane r differept re ent . 15 h dro al k
© Fop, orher OO eoT AT RTRfP b oo 41 (1 one Ry
re&gﬁngttached forma 5 to 7 nenbered ring whi ch may
contain one or nore additional heteroatons sel ected
frolN®, 0 and S, hal ogen SO2R12, in which R12
reprelz)énts a5 to 7 nenbered ring which may contain
one nore additi onal heteroatons sel ected from

N, Qndn¢loN(alkyl C; — C)amino or di(alkyl C; — C¢) amino in which the alkyl C,
to Cs is optionally substituted by phenyl or a 5 or 6 membered saturated or unsaturated

heterocycle,
NHSOsalkyl C; — C¢, NHSO;phenyl,
SOsalkyl C; — Ce,
phenyl optionally substituted by C; to C¢ alkoxy C; — Ce,
a 5 — 10 membered, saturated or unsaturated, mono- or bi-cyclic heterocycle

containing from 1 — 3 heteroatoms selected from N, S and O.

There is also wide scope for variation of the group R>. Preferably R’ represents
aryl and is optionally substituted by one to three substituents, R?, which may be the

same or different.

Particularly preferably, R? is a 5 — 10 membered aromatic mono- or bi-cyclic
system, especially a hydrocarbon 5 — 10 membered aromatic mono- or bi-cyclic

system, for example benzene or naphthalene.
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N14COR17, in which R 7 represents al kyl Cl- C8g,

optionally substituted by: phenyl or hal ogen, or
w@b@ngd1iopti onal | y substituted by al koxy Cl - EBI/GB2007/050056

carboxy or 25 halogen, or a 5 or 6 nenbered saturated

or unsaturat ed heterocycle phenyl or ab5or 6

menber ed s ur.at ed rated het er ogycl e.

opt ¥ DAt 9’ B@tﬁ T &{’)gﬁng’g?fei‘?aﬂf%‘&%‘ﬁc AP gHyy! '&X"eltcosyéfﬁm may be
a }%?egfggéab%st% ggﬂtHRfZ?m%%r o r"fems tire She%QR%dg@Rtlhg. ‘sélé@t@d frﬁm N, O and S, for
exampleadhiopbend; fusgm, pytidine r pypelei di ne, N (C1 CO al kyl N

pi perazi ne or N-norpholine. Preferably the |inker

group L represents: WD 2007/091107 PCT/ GB2007/ 050056

17  Préfetabl¥Hhe Slibstittent(s)y IC6/are RlectddPIM6 1 n which R16

represents phenyl or a 5 or 6 nenbered saturated 5 or

uns &kl &1 edCh @pEersdlycsubstisptetl bighiophenyb et Phenoay, asgh optionally
sugﬁuﬁgfﬂ%Pﬁkgg{y C, to 6, carboxy. A" - A4 may

represe r CRL. Consequently, the six nenbered
ri nglkoay C;cod ain 1, 2, 3 or 4 nitrogen atons.
Errbodi rrents of the invention exist in which two 10 of
A P%@D’represent nitrogen, one of A - A4 represents
nltrtﬁigglﬂ?,la@d Cn which all of A - A4 represents pRI.
In a par i cul arIy preferred group of conpounds: A,
A2, thispheiy] aptionsdlysobstituted by helogbre sane or di fferent,
repr ent Nor CRI, 15 R9 represents - L -R3, in

2 is a si ngle bond or a linker group, either the
con@mnd IS of formula | or of formula Il wherein A5
represlg f and L is §| ngl e bond and R3 represents:
t hi OERKRI' whtshaR]l yind (RSt whigh elaayblye ﬁiel@;tmemr different represent

hy i e%r@fﬂ@i“)% ok iSr il e nifiPede VoSt thsk Py Mlabled form a

5 Ubmbhbbied GHindl Winch may contain one or more additional heteroatoms selected
from N, O and S,
halogen
SO,R'%, in which R'? represents a 5 to 7 membered ring which may contain one
or more additional heteroatoms selected from N, O and S
NHCOR"7, in which R" represents
alkyl C; — Cg, optionally substituted by:
phenyl or halogen, or
phenyl optionally substituted by alkoxy C; — C¢, carboxy or
halogen, or
a 5 or 6 membered saturated or unsaturated heterocycle,
phenyl or a 5 or 6 membered saturated or unsaturated heterocycle

optionally substituted by halogen, alkoxy C; to Cs, carboxy or a group SO.NR'’R',

Particularly preferably when R® represents NR'R!', NR'°R!! represents N-
pyrrole, N-piperidine, N’(C; — C¢) alkyl N piperazine or N-morpholine.

Preferably the linker group L represents:
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hydroxyl, NRIR 1 SO2R12, 25 NR13S02R14, C(=W R16,
NR15C(=WR17, R, R', Rl12, R13, Rl14, R16 and R 7,
waokioclorray be the sane or different, representPCT/GB2007/050056
hydr ogen, al kyl optionally substituted by optionally
substituted aryl, 30 optiqzally substituted aryl, in

addi ti on,yﬁ;ﬁgand R' together with the nitrogen to
whi ch t hé “attached may forma ring, WO
2007/ 0911lpp=tEl/ GB2007/ 050056 18 R12 nmmy have the

sane nmeani ng as’ NRIOR11, R16 and R17, which may be the
sane or dCFCeragnt, may each represent al kyl

substi t ut one, O re of hal ogen | kox

oot onal 1CSTe B WhEA afpreSenss DR Bhaie Siterubered sasgrased
ar ylor vasatedNtdrycyridshticndll@ dubsiivitedk By haRg¥h, fMkofyRERio Cq,
and when R16 or R17 represents NRLOR11l, one of R10 and

R11 cadpxnddi tional |y represent CO al kyl optionally
substituted or COaryl optionally substituted, and in
addition to the definitions shared wwth R17, R16 nmay

repiadsemt’ ydreprasknt N1 CR'. t Bensequd@nlyn chei sx afenftRiddting may
Il in which A5 represents CH, and wherein L is. single
coplgiidl.ond a3t pigioeersatems: Hrpbadiments of e igpentiop exist in which two
ubsg 4 Yy pt ko ' , 1
o b ohr SpHEht Bl kY onclir R0 AP RroskS Wiech dhh Fpikh al of A
— Abreppseran@Rl'y substituted aryl, hydroxyl, N2, CN,

In a particularly preferred group of compounds:

Al, A%, A®, A* and A’ which may be the same or different, represent N or CR/,
R’ represents — L —R?, in which L is a single bond or a linker group,

either the compound is of formula I or of formula IT wherein A® represents N,

and

L is single bond and R? represents:

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,

optionally substituted aryl,

hydroxyl,

NRIR!!,

SO;R",

NR"SOR",

CEW)R'S,

NRPC(=W)R",

R R", R, R R™ R' and R, which may be the same or different,
represent hydrogen, alkyl optionally substituted by optionally substituted aryl,
optionally substituted aryl,

in addition,

R'® and R" together with the nitrogen to which they are attached may form a

ring,



NRI R11 20 hal ogen, SO2R12, NR13 SO2R14, C(=W R16

OC(=WNR R'" 25 NR15C(=WR17, R, R', Rl12, R13, R14,
W@R1®7/0R167 and R17, which may be the sane or di PEEGBRG07/050056

represent hydrogen, alkyl optionally substituted by

opti onal Iy substituted aryl §& optionally substituted

aryl_, i n addi 30 R10 a 1 together with the
o Y Ry B wﬁrréwnm@gmasas

haed may forma ring,

RL2 gieun RV Swhidh nd B2 tHEhd 6 dffeldRl Qrﬁ%rjeacﬂe@réé&ﬁ RL7,

whi ch may be the same or different, may each represent
VO 20475081103 PCONEBROWTE 06 balbgen, Bikoay loptiosallyswbstituted aryl

by..one or of . hal ogen, al koxy optionally
orgégg}a-ﬁy %ngg‘g?(;/?ryl’or optional ly substituted aryl,

opt lo@ﬂéﬂldlbysﬁﬁitﬁﬁtb&ufﬁ& ryloxy, aryl or NR R 5 and

when R16 7 represents NR1R11l, one of R10 and R'

may a‘é)d(ﬂTNFor% J y represent CO al kyl optionally

sub 1er [ by it 1 b .

addlsa%%ltgl'r'rﬁe g‘t RE de m?st%ﬁ%r@??har 8§éj\$\ﬁ{h %’&ﬁﬂ é@gﬁg{/{tmnaﬂy
repregeheSONlky1\optioatly substiluted ofddiatyl @puoﬁllyanﬂstmed vdn'dc h

may be the same or different, represgent: al

opt il Additign to the definitians Weéﬁ@ﬂb]?\ nB én%area{fé?m harireesyb

or optionally substituted aryl, thioaryl or aryl oxy,

al koxy optionally substituted by optionally by al kyl

or @pttheoecahponnd udHef farmubadl immhlich AY chpoosghts CH,5and wherein L is

e z}ggﬁ%ol};l and R? represents:

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,

optionally substituted aryl,

hydroxyl,

NO,,

CN,

NRIR!!,

halogen,

SO;R",

NRBSO,R!,

CEW)R',

OC(=W)NR'R

NRPC(=W)R",

R RY R R RM R' R'® and R, which may be the same or different,
represent hydrogen, alkyl optionally substituted by optionally substituted aryl,
optionally substituted aryl,

in addition,

1% and R" together with the nitrogen to which they are attached may form a
ring,

R'? may have the same meaning as NR'°R"’,

R'®and R"7, which may be the same or different, may each represent
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aryl, thioalkyl optionally substituted by al kyl or

optionally substituted aryl, thioaryl, in which the
W@eopz/09=0ppt i onal |y substituted, NO2, 20 CN, PCRGB1M7/050056

hal ogen, SO2R12, NR13S02R14, 25 C(=W R16

NR15C(=WR17, R, R', R12,,,R13, R14, R15, R16 and

R17, \Mgi ch Be t he samelé[} different, represent .

hy UG AUbFA by opF R aors of hieeen alkoay ioptigaly iptyted ary!
or SHRSHalIY Yhbdin@bd hryl, OPtioOnally substituted aryl, 30 in

addi ti1 on, NRIORLI together with the nitrogen to which

t heyptiomallytsubstitatdd apjofyor m a ring, R12 may have the

sane ani as NRI R11, WD 2007/091107

Pdﬁﬁggég‘wgfso’osa 20 when R17 represents NRIOR11,

t hatandWHIRIR'C BRR 'T epr&eRIIINIYRI 0868 of RE8AdVR"' sd addRionally
opt i onal Iéﬂsubst ituted aryl, R16 may represent

remigaenb®), allayliepsignallyrsulvrtiteird or Colaryl Rpﬁowlély spbgiitetedrand
in Bidibn BB HEAHHGHS RireBfiok TR o s S RIar it

anddy additidn, pai r of Al - A4 each represent CRl, then the
adj agent _carbon atons, together with their

subdt iand &n¢ which naydethesamegr dafferspt, zensessrtaceut i cal |y
byt n. rl t T ion:
oot yfonaly shSERREl nyled b L TBILEACLN Sy by Sptonally

medi cane erapeuti c an
substibattdranyl, thibaryDochrgluxe, nuscul ar dystrophy, Becker

muscyl ar dystrophy ar cachexi.a. W al so. provi.de .
ot ke cetionaly substiied by 0P, bzt B optitlfubstituted
ar}quscul ar dystrophy, Becker nuscul ar dystrophy or

cachexia in a patient in need thereof, 15 conprising
admhydexghi ng to the patient an effective anount of a

con%(r; %V)%legnrrul a

aryl,

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,

NO,,

CN,

NRIR!!,

halogen,

SO,R",

NRBSO,R!,

C(=W)R",

NRPC(=W)R",

R RY R R RM R' R'® and R, which may be the same or different,
represent hydrogen, alkyl optionally substituted by optionally substituted aryl,
optionally substituted aryl,

in addition,

NR'R! together with the nitrogen to which they are attached may form a ring,

R'? may have the same meaning as NR'°R"’,
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(1) or (Il) or a pharmaceutical acceptable salt. The
conpounds of fornula | for use in the treatnent of DVD
wawdoz/ogaseral |y be admnistered in the form oPCEGB2007/050056
pharmaceutical conposition. 20 Thus, according to a
further aspect of the inve blon there is provi ded a

phar tical co $d o) loUei ng prefera | ess

¢ harPSBoR Ay TspresraioNBr & o it YR Ry ﬁ%me%bﬁﬁrag% Gpalkyl
an@cbbﬂm%gﬁ’ s@cfsuﬁlté‘cpa[f?PU”d of fornula I, or a _

p arn?ceutlcally actcépt abl e sal thereof, as defined

aboRe; miay repenext hydeoxy, elkosy,pmaRreR eut i cal | y

acce ke diluent or.carrier V¢ al so
o e80T G, bRl s hted Ry e B dhorB el ot atkoxy,
opﬁ&&gggmbgﬁme@abgarsm@ﬁfﬂses m xi ng the ingredients.
Exanpl es of pharmaceutical fornulations which may be
used, and suitable diluents or carriers, are as
[l ows. aveno j | R US -
o e O P2 R S Bl s,
togefige @dtht theif SubstifiRAfsay fagh @géig BYO 2007/ 091107
PCT/ GB2007/ Q50056 21 for tabl ets capsul es and
or g phgapageuticyly perepipblesaltithereefe| | ul ose, cal ci um
in FRARBNR Ry OF A LRARARRUEI0F e frafiy 4Rl oF BEGpFRctc teatment of
Dmhamrehnuscoh'r dystivpbprBerkert mustotht dystogphgtor nachenia.
suppositories - natural or hardened oils or waxes. 5
When the conpound is to be used in aqueous sol ution,
WE also pdvide™ WIS fdrl thEBeatriéht MR GROPIVI¥kiE Of IDRERRY AuScular
ot her excipients. In particular there nay be nentioned
dysmhart |Begkcrr ngisculers dystraphy agre nadiexianin expatient S need thereof,

onicit | .USti ents and
colfitsie atig et el RaRt no HR i ot B RRBRRAT o formula
(I)fdi”(II)Jb dﬂ)hdmuceultlf:aldﬁéép‘cﬁﬂe saie evaporated, 10 e.g. by
freeze drying or spray drying, to give a solid
conposition, which my be reconstituted prior to use.
When not in solution, the conpound of fornula I
pr ef'l“élewbhuooumdsi of farnha inférasse iy thectrentrventrof AP wlilbgrzerally be
ositi ﬁns may al so contain

ot G RIn SR of AP arE PR AL et 1 ng agent s
I il t | I 15 | I ul
B& F=I E&r??dla& t%yarfa?@fffraﬁf?& s tfﬁw @@?ﬁetwgﬁ)gﬁee& pgovided a
ph¥fREaRAl H&hﬁoﬁﬁdﬁpﬁfcludﬁigcﬂeﬁ?ab‘?ﬁ QRY Bmes @k %HR! more V\Rreferably

sweet eni ng ahd col ouring ‘agents” and flavouri ngs. ere
lesa ﬂ’lﬂmﬁﬂ% at'w, e.gh@ 1 toRPbs df 2 ovrmpory dfdotnarlay axtagrhaimaceutically

accep%gb?e gllegfa & fdgl':ined above, in admixture with a pharmaceutically

acceptable diluent or carrier.

We also provide a process for the production of such a pharmaceutical
composition which comprises mixing the ingredients. Examples of pharmaceutical

formulations which may be used, and suitable diluents or carriers, are as follows:
for intravenous injection or infusion - purified water or saline solution;

for inhalation compositions - coarse lactose;
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The content of conpound fornula | in a pharnmaceutica
conposition is generally about 0.01-about 99. 9w %
wee®@fevabt y about 0. 1-about 50wt % rel ative toP@HEB2®0/050056
entire preparation. The dose of the conpound of
fornula I is detern1ned in qonsideration of age, body
ener al ealt J‘tlon di et, adm ni ﬁﬁratlo
°f ataﬁlﬁﬁr stapay F%nan ’F&?&S ¢l Wigrgerxssallige o cellulose, - calcium
phﬁéiﬂfﬁfen WidtORaRbus e s a shigar! &¥R!asOhctdéeS Qﬁﬁﬁ'ogeobr Wahfi#ol, talc,
e patient 1s undér treatment then, and ot her
Stehac,a@dsstarzﬁ, Mﬂlumbmmboniaisend/alrgmndependl ng on the
target disease, condition, subject of adm nistration,
adnifor sippedifodins nedtinati oslndddnied olils kewakest or al
adm nistration as a therapeutic agent for the
t r eaWhEthe @bmpyGRERNE belsEd ntdqudist sodttn, &8, ﬁ)rﬁ@ﬁlsleﬁtlt may
suffering fromsuch a disease |s from 0. 01 ng -
ep‘i‘%ﬁ%ﬁ’é’b%y ingorporatq Gthegrexcipientsy laf paragnlar tgre magtlzer @@ntloned

il 3 BRSO s, By o, BRSO e, TP

agelﬁemdlbdffmﬂgragaﬁtﬁent of DVD may be denonstrated in
the follow ng predictive assay and screens. WO

200'8olfibhS ComaihirigB2 0Brab S I0SBfor@gdlall mhyiCif ldesiasie be evaporated,

reporter assay (nmurine 1-12K cells) The cel] Il ne_ used
e.g 4y fimezes@mEenor sprak drinmer tieiveed sptid coppesition.owhich| may be

been stably transfected with a plasmd
reéohgt?tu{eﬁ%'i‘lopgg?(sg

cont ar ni ng fragment of the Utrophin A 5 pronoter

i ncl t.he fj.rst untransla d exon |i.nked.to a .

| uci if Sl OB AR Ky Lotef R s fYform having
a ﬁl@@dﬂnbdlﬁﬂ Hidrheté1O¥f FEMPE.0R o OuAN AhedoRkfosHtiofs may also contain

contai ning nedia, the cells remain as _nyobl asts.

suifahle; @resewving, Mabilising andavejiing aganis, solubilisersy let rAewatefrsoluble

efl@gfep@gl?ﬁfé? %uéH as %ﬁengﬁggﬂdmgfﬂ lc%ﬁt'ﬂg? q)qyas Wa‘:@ %ofgﬁf’eeélycol

rase I s
sucleas ipagpyddnet glgcdl] ghéctenihg lahd fdonmnhgeagemreeﬁisﬂ@krounngs. Where
| uciferase gene utilisjin | ate | um noneter.

apPsRFpeeths copRaT HeRsIPdyPL a ip SusiRRedredfase MBounds
in the assay is shown in Figure 2 15 2. ndx nouse
Dat dhebeenterddof comppwrd Apwmta dadn avaphapnacentical seompesigion is

I
sch SRS O b 10 DG 581 BBl o e
enfiRiprémsitiong in the mJIx proof of concept study where
the outcone was to identify whether any of the

The dose of the compound of formula I is determined in consideration of age,

body weight, general health condition, diet, administration time, administration
method, clearance rate, combination of drugs, the level of disease for which the patient

is under treatment then, and other factors.

While the dose varies depending on the target disease, condition, subject of
administration, administration method and the like, for oral administration as a
therapeutic agent for the treatment of Duchenne muscular dystrophy in a patient
suffering from such a disease is from 0.01 mg - 10 g, preferably 0.1 — 100 mg, is
preferably administered in a single dose or in 2 or 3 portions per day.

The potential activity of the compounds of formula I for use in the treatment of

DMD may be demonstrated in the following predictive assay and screens.
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conmpounds had the ability to increase the | evels of

utrophin protein in dystrophin 20 deficient nuscle
wok@moganpared to vehicle only dosed control aPCTaB2007/050056

There were two aninmals injected with |0ng/ kg of

conmpound adm nistered ip dai,ly for 28 days plus age

mat ched controls. Miscl e saiples were taken and

processed for sectioning (to identify increases in

sarcol emmal staining of utrophin) and Western
L. p| otlsucHerase wpp eases in utrophin

l evel s). 25 Figure 3. shows an exanple of TA nuscle
Theeellilinasised &irtbelsaxpanhis antimpatiplizgdewrs impupe H2Knealkskine that has

utr I N, arison to the nux. e.only injected ..
belf SR 0TS b it g Sk S o Likbphin A
préasepineidig e st whthadflited exMLREA0QPLEFdrase reporter gene (see

_PCT/ GB2007/ 050056 23 Muscles fromthe above treated
Figgred)-wer e al so exci sed and processed for Western

blotting and stained with specific antibodies (see

Figure 4). Again using nuscle dosed wth CPD- A shows

signi.ficant increase in th veral |l .l.evel s.of .

UteF sRliers R dewdemict g fhd RETRT SpanBE s ghs goli remain
as GhypdUMs&0 Mhebobie platd BXP96 6%kl Pl (Mftirédeh W) preBence of

showed i ncreased | evel s of utrophin expression

coppaped &g thige days. rldie. lerdd wiftluciferapg ria thenadeteymingsh by eelbhysis and
ae f d t ' h
el 80 S8l i Y50 RS, RRASRSY gl A" i

lurainopeteids have shown in duplicate the ability to
i ncrease the level of utrophin expression in the mix
ExaRipke oPRainAbloyRAIe dost OreSliinky ob)éoﬁ)goﬁrﬁfs iA8the a¥say i5NihSwn in
_data denonstrates the ability of the conpound en
Figlst Pvered i p causes a significant increase in the
| evel s of utrophin found in the mdx nuscle and
therefore gives us the confidence that this approach
WMIIQEQéEQ#%rate the disease as all the published data
to date denonstrates that any increase of utrophin
Ddt£Y6thihe® R Hr SBMID 8ath3is %‘ri@ﬁtﬁéd‘?ﬁfdtthé donboRiAR lwith the best
effects on dystrophin deficient nuscle. 15 The
in Mith ludiferase actiity epdreasonadé IADMEE dadd wesnpriardis@dhdor testing in

H2K/ mdx/.Ut.ro A reporter cell |ine was pas e W ce a
tnd, 2 B o oS5t SBEH e e oplaME oy ReioATERE SehGie ARy B the
compbundd Rt SSRHCH RHerehSYaKORVIR dfenophin HeotemoR phin

for plattlngélthey were incubated with Trypsin / EDTA
defigient musele when epsapared torvebicky emdyl dessd gentelaniraglewt h

Medi um DMEM G bco 41966

There were two animals injected with 10mg/kg of compound administered ip daily for

2

28 days plus age matched controls. Muscle samples were taken and processed for
sectioning (to identify increases in sarcolemmal staining of utrophin) and Western

blotting (to identify overall increases in utrophin levels).

Figure 3. shows an example of TA muscle sections stained with antibody specific for
mouse utrophin. Comparison to the mdx muscle only injected with vehicle shows an

increase in the amount of sarcolemmal bound utrophin.
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20% FCS 1% Pen/ Strep 25 1 %glutamne | Om s Chick
enbryo extract Interferon(1276 905 Roche) Add fresh

WO Qyi7/091180m s nedi um  Luci ferase Assay for 96 R&r/GB2007/050056
Pl ates WD 2007/091107 PCT/ GB2007/ 050056 24 The
H2K/rm|x/Utro A reporter cel I line cells were plated

pl ates (Fal'co 353296, white op )
eé ig(aﬂstﬁw B‘fe Hpe %Plﬁét"@f? g@cﬂ#@% 28d gEpgesseq _%gég’rsstem

bld”rﬁﬁ d stImBIHtBEL N antiBSi&Y /@E@Fl ok tA%ﬁ {ﬁ%ﬁﬁﬁ(ﬁé’ dosed

3C in the presence of 109 . .
withoGPDuh dhowe reesigtifieant incraabdi in ghd 0verall déveds bfru‘eophm present in

vofiofP ) bayshast Beeng e coniabio Bofhpish ool i P (V2 48 V3

shéWéd ﬁlcféﬁbédsle%’&;{ 8f ﬁﬂ’tﬁihlﬂ siofl c&inbphirell % teitiong t he
manuf acture's protocol s(Pronega t eady-d o Luci ferase

Assay Systen(E2520). Then counted for 10 seconds using

Po@r)ir\{% glgﬁéggf 1o£ lt'igian@&ﬁ.ttﬁ‘é ﬁgrS\ﬂZ%t losr%liag) g?rg&gglﬁp%gat%@m%nher

or screening were S

tws trmiss 28 idayt ofety DVBSaliott thice differont @hpolibdd litjve Ghowi uoﬂuphcate
ce wth caonpounds MIx from a breeding col on
th%hlb%@ Facgease tedeval o6 pirpRin gxRressigeyig theyrde rr@ased\ahrrydehvered

K B R TR AR) e e TR T LT Mg when

debwarpd i dsusds lasigmdficant 58ér&AsBan the lé%elsvr&feutropﬂmPBﬁndZﬁ the mdx

Mce I e crrfrced by ceryvical dislocati .
mugele, pehETal e B thepaadercobaiit Seroadho ik gmelarate the
d1§¥H&C£sea1Mﬁé }Sﬁ‘bl?shed NN %B%H%tﬁattéthhatzén Thﬁ%éé@é off Qftrophin

sectioning were di ssected, i mrersed OCI:

levels/avertBesifoldias sigrificant Bmetionplitfoots tm dmopbmﬂeéidlent muscle.
I sopent ane. Unfixed 811M cryosections were cut on a

The H2K/mdx/Utro A reporter cell line maintenance

The H2K/mdx/Utro A reporter cell line was passaged twice a week until <30%

confluent . The cells were grown at 33°C in the presence of 10% CO,

To remove the myoblasts for platting, they were incubated with Trypsin / EDTA until

the monolayer started to detach.
Growth Medium

DMEM Gibco 41966

20% FCS

1% Pen/Strep

1% glutamine

10mls Chick embryo extract

Interferon(1276 905 Roche) Add fresh 10ul / S0mls medium

Luciferase Assay for 96 Well Plates
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Bright Cryostat,and stored at -80C In readi ness for
staining, sections were blocked in 5% foetal calf
w@20aeviln? PBS for 30 mins. The primary anti boRPCEEBMONO50056
diluted in bl ocking reagent and i ncubated on WO
2007/ 091107 PCT/GBZOO?/OSO%EG 25 sections for 1.5 hrs
chanber t ed th tines for 5mns
The bifbel@d Gt B TaReger sAl Fioan BoverP BlsteH s tein 96 o RS fglcon
35‘3% &itlite anEe) A GURALIBFof HiprbXimately 5660 céiﬁy\*fell fh B0ul normal
hum d chanber.” Finally sectlons wer e washed three
growilevediminnThe mlmswandhemtmebﬁed pt 3 Cringtie metsmce of 10% CO,
P hi? onmount. Slides were anal ysed using a Leica
ot 4 Fescent 5 ni croscope. WD 2007/091107

PCT/ GB2007/. 050056 26. Result iCc activjty a
ass&mmpundy wesre dasqd, by faé‘a%eﬁ?l-& p‘HJ &gwe £emp wﬁi H%FP‘%E‘% well
givin %Kﬁﬁdﬁléoﬁcentﬁﬁgn lof l@uﬁrf stiid Bﬁﬂte@%ér@'th%cuﬁat’e"d W8 & Further
200% relative to control ++ tween 201% and 300%
48hms| ati ve to control +++ Between 301% and 400%
relative to control ++++ Above 401 %relative to

contQetls wdte Thdal Bysdd irCeitp dblhﬁﬂngnhhé nimyiuﬁiemm glprotocols(Promega

descri bed hereip | _Nane
St %gyl(\},lpt 1%rase Assay System?EZSZnJ? Then counte% for 10 seconds using a

pl;ﬁ% (&nggm&lg{ (13;'1@1@,??@0 ) 6- met hyl - 2H benzo[d] [ 1, 2, 3] triaz

Ynicotinamide ...............

Compound Storage

Compounds for screening were stored at -20°C as 10mM stocks in 100% DMSO until

required:

t hyl - 2H benzo[d][1, 2, 3] tri az

| -5+ i soni cot i papi o - -
Mgk 9y ataewﬁﬁﬁyg SRS Rey P satine Mise arrs imeetpd il with
eltﬁér\%hlcTe 0131()ﬁ1 /hg%?@ﬂihﬁ@und using the mtrepentoneal route (ip). Mice were
N-(2-(4-chlor % 2H bénzo| ftrlaz

enyl ) - 6- net
Wmhegapd):ompo s dilutedtimpy 6%5/@@4&% e tween in P S
~, N-(2-(4-chl orophenyl)-6-net hyl -2H benzo[d][1, 2, 3] tri
Mige sterdsagtifie@l bytcervical dislocation at desired time points, and muscles excised

for analysis

Muscle Analysis

Immunohistochemistry

Tissues for sectioning were dissected, immersed in OCT (Bright Cryo-M-Bed) and
frozen on liquid nitrogen cooled isopentane. Unfixed 8uM cryosections were cut on a

Bright Cryostat,and stored at -80°C

In readiness for staining, sections were blocked in 5% foetal calf serum in PBS for 30

mins. The primary antibodies were diluted in blocking reagent and incubated on



5 met hoxybenzam de
N- (2- (4-chl orophenyl ) - 6- net hyl - 2H benzo[d] [ 1, 2, 3]tri az
wW@Rke03/09te#+ 6 yl )t hi ophene-2-carboxam de PCT/GB2007/050056
I\I-(2 (4-chl orophenyl ) - 6- et hyl - 2H benzo[d][1, 2, 3] tri az
- + 7 yl)propi onam de

seqﬂo(ng fSl:,_l_%hlgo)rH? )%Eﬁ%fia‘ihg@ge ; eL_was zog dMel ’fgr’ §1]n§nrsl iA°PBS.

Segllsl{d%r_x)( ﬂnt?d?deHs Oa‘i’ébemdtéd & Bﬁkiaﬂlg réhEene f‘v&é}[e Ghdubated3bt ThA# the

- 5- 9 yl)pentanamde ......%..
da(lQin(alhmhidmiQpibenfln)aH@ mmmlwammhmb@@e[tnnes Bhins iimPBS and

-5-..+ 1 )4 sohutyramde, N-(2-(4 . .
copsipin e yith HegrmT RS, $15ieh Hsfe Palyssdaieing.a dieica Gyoppscent
midfodébpe. ++ 11 car boxam de

N-(2-(4-(di et hyl am no) phenyl ) - 6- net hyl - 2H benzo[d] [ 1, 2

,3]triazol-5- 12 yl)nicotinam de +++ N (2-(4

(di et hyl am no) phenyl ) - 6- net hyl - 2H benzo[ d] [ 1, 2, 3] tri az

ol -5- +++ 13 yl)isonicotinam de

N-(2-(4-(di et hyl am no) phenyl ) - 6- net hyl - 2H benzo[d] [ 1, 2

,3]triazol-5- + 14 yl)propi onam de

N-(2-(4-(di ethyl am no) phenyl)-6-net hyl - 2H benzo[d][1, 2

,3]triazol-5- + 15 yl)butyram de

N-(2-(4-(di et hyl am no) phenyl ) - 6- net hyl - 2H benzo[d] [ 1, 2

,3]triazol-5- 16 yl) pentanam de

N-(2-(4-(di ethyl am no) phenyl)-6-net hyl - 2H benzo[ d] [ 1,2

,3]triazol-5- 17 yl)isobutyramde ..... .

2007/ 091107 PCT/ GB2007/ 050056 27
N-(2-(4-(di et hyl am no) phenyl ) - 6- net hyl - 2H benzo[d] [ 1, 2
,3]triazol-5- + 18 yl)furan-2-carboxam de



10

2-(4-(di et hyl am no) phenyl ) -2H benzo[d][1, 2, 3]triazol -5

WO 20017021107+ PCT/GB2007/050056

~, N-(2-(4-(di et hyl am no) phenyl ) -2H benzo[d][1, 2,3]tria
zol -5- ++ 20 yl)nicoti narri2 e
~, N-(2-(4-(di et hyl am no) phényl ) - 2Hbenzo[d][1, 2, 3] tri a
Resglis 5_ + 21 yl )i soni coti nam de 22
N-(2- (4- (di ethyl am no) phenyl) - 2H benzo[d] [ 1, 2, 3] tri azo
| -5-yl)acetam de++
BiplogiRal activity @s Iasdemd msingitenldcifer2bé teparter ashdylinanadineg H&K@ells

fonamde ........ ... ..
andﬂ“(l?s’(%f%(%e am no) phenyl ) - 2H benzo[ d] [ 1, 2, 3] tri az
+ oI tb J00%/ felddive Yo Botitibe
(4-(di et hyl am no) phenyl ) -2H benzo[d][1, 2, 3]triazo

- (5Be2\5ee}1| A énangh30 e eelativg to control
42, i Ghekv] B ROYPASENho BnzoL o) (1, 2,31 tri azol -

ram

N quo%@dl%tﬂemhammhﬁbpnyl )-2Hbenzo[d][1,2,3]triazo
| -5-yl)furan-2- + 27 carboxam de
N- (2- (4- (di et hyl am no) phenyl ) - 2H benzo[d][1, 2,3]tri azo

TakEe51' C(Bﬁn &gngét %‘E@% %Pﬁg@%ﬁzegé;sé@%ﬁgo [1,2,3]triazo

Example+ 29 yl)benzam de

nuibér2- (4- ( di et hyl am no) pheGhemicaNdmenzo[ d] [ 1, 2, 3] t r i adetivity

|- 5-yl') - &N-(2H4-cBdrophdiyl} 8 xiydusnziabsie[d][1,2,3]triazol-5- it
~, Nt ( 2- ( 4)hidotmtiinde am no) phenyl ) - 2H benzo[d] [ 1, 2, 3] tri a

zol -5-yl N-(22.(43;ilnofwhérm;-xabﬁﬁmnmiﬂenzo[d][1,2,3]triazo|-5- .
4- chl or o-yWisbAledtidaridé et hyl am no) phenyl ) - 2H benzo[ d] [ 1,2

» 3] UT'1 aZ N-(2@-chloropKeniyl)-BHdiAA M BEnzo[d][1,2,3]triazol-5-
N (2- (4- w;ff.ggwﬁ';?}l n'?g) phenlfly?) 2I—|r-lzg[eg1[zo[gjljla[zi 2,3]triao

"= 5-yl) - t {4l 4.
6- ngt hyl @%&ﬁ?ggﬁyﬁoﬁtﬁ%?%ﬂenz@gﬁ] ﬁ”z 3]t ndZ

ol"™="5-"am (e sF - chidrdphenyl)-6-methyl-2H-b d][1,2,3]triazol-5-yl)-2-
N- (8- (4- (.-hét@((;j[xgcmgﬁyfréwm—rpebeynzo[gr]lzoal[ ]rtlarzloazg 5-yl yp

ropronam l\ﬁ]& ('5 'ﬁl'5rophenyl)-6 -methyl-2H-benzo[d][1,2,3]triazol-5- .

6 yhthiophene-2-carboxamide
N-(2-(4-chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- +
7 yl)propionamide
N-(2-(4-chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- ++
8 yl)butyramide
N-(2-(4-chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- ++
9 yl)pentanamide
N-(2-(4-chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- ++
10 yl)isobutyramide
N-(2-(4-chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-yl)furan-2- ++
11 carboxamide
N-(2-(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- .
12 yhnicotinamide
N-(2-(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- .
13 yl)isonicotinamide
N-(2-(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- +
14 yl)propionamide
N-(2-(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5- +
15 yl)butyramide
N-(2-(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-
16 yl)pentanamide

N-(2-(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-
17 ylisobutyramide




36

waieooramioe +++

N- (2- (4-chl orophenyl)-2H benzo[d][1, 2,3]triazol-5-yl)b
37 PCT/GB2007/050056
N- (2- (4-chl orophenyl ) - 2H benzo[d] [ 1, 2, 3] tri azol

sobutyram de ++++

5.yl )i

N-@=(4-(diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-

39 19

‘YII) 1 g 'gﬁrl?qxg'ﬂ-dﬁpn7n[ d] [ 1,.2,.3].tri.azol.-5-.am.ne
2-(4-(diethylamino)phenyl)-2H-benzo[d][1 ,2,§]triazol-5-amine

+++

N (2- (4-
cet29m de

N[ 2o dibtbyigrhipe )2 herigi-aAdleadofdif1 2, 3Btidzol-5z ol
yhnisatinamge

-5-vyl

,q

2-(4-(piy
-5-24m ne

Mo (2-@di(diethylsthihp)pBenyl) PHDhAofz 2] Atfidzbl-2, 3] tri az
yhisoni¢itinamide

QI

Z(ﬁ(dll

TRt @BthahinBBRMHyl)-2A ek RjtlidzoRs-g)dcetamie

%4I‘t$£é§muno)phenyl) Fs-l benzo[(1]’)1 ,2,3tri zgln 5Z o[d][1, 2

*3

I'trivazols

- (- chl

-Zﬁ'é&'iac)jl @ﬁ%h%ny\) 2Bk Pl 531 t dazol

45

=anrne

ﬁgzaﬁg_ﬂﬁia'@mf)ﬁe?w RV ?Zohd)l[ﬂ)ZSétha_l ndazol e ++

i W A

o SRR A ) BBy am ae

RePRSVRATPERAYL 23R BY MY P22,

bR eeThep
D-gfzbenzold][1,2 BYriazol-5-

i (ﬁé "??ﬂx ?LEPPHQEHMI sul-f.onyl).- 2Hbenzo

ol-dl.l.1
i Ml ) e

hl- -@-(gletﬁg@mno)bhenyl) -2H-benzo[d][1,2,3]triazol-5-

YO ?'K?'mqﬁem/l YoeBef et hyl sul. an l\)\-,?_H- benzol.d

methoxybenzamide

N-{2-(a-(diethylamino)phenyi)-2H-benzo[d]l1,2,3]triazol-5-y1)-2-

methoxybenzamide

4-chloro-N-(2-(4-(diethylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5- .
yl)benzamide

33,

iN-(2-(4-(diethylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-yl)-4- .
(dimethylamino)benzamide

.34,

6-methyl-2-(4- morphollnophenyi) 2H- benzo[d][1 ,2 3]tnazol-5 -amine

++

.35.

N-{2-(4-chlorophenyl)-2H-benzo{d][1,2;3]triazol-5-yl)propionamide -

-+t

‘36"

“N-{2-(4-chlofophenyl)-2H-be

U@I@H@.}”)t%@h §\¥I)butyram|de

+++

PCBTGB20¢

(ngtyblgg)phggl)-gm benzo[d][1 2,3]triazol- 5-yI)|sobutyram|de

++++

2- (38, 4

-A@eahlompbetybi2iitbenin[dld 12 Bltrigael-5-emipk) - benzotri a

20

['e gp++

~N"—(2 (4-chlorophenyl)-2H-benzo[d][1,2,3]triazol-5-yl)acetamide

++++

J-J-J-ﬁ 'LIII

LS A npn& S BV LS QAN BN ka0l

++

N-(42(3<

2- Gy dimetyiaminalph eyl 2H-teazpldll & Hiiazol- & pminea o -

++

yl )4250but

A@dAamathylpiperazin-1-yl)phenyl)-2H-benzo[d][1,2,3]triazol-5-amine

6- (4lybt hyI

BlchRrophdrys-6( bABbEAdA 2I3)tiazbk-ngnieel d] [ 1

-+

JJ ndZOl
5 /bf h\l|

(4Jcploroppqr§/ﬁ-6 ?'ﬂ E tﬂf%pyl) 2I-1)|nd:712\ole,”_lL enzo[-d}f-1

++

314l5nazol

Qé(4qg_pl_p _pphéﬂgl) 6-nitro-2H-indazole

+

2- (46' - Chl

No(2e(ebiasopher§h-2Hsnsiar kB isabutwanity - 2H- i ndazol

e+

(]

++++ Talk
t hage des

U-@-chlordphéRgnN B methpedRndy2HibehzO@ES 3iREAO aS T
axifdebed herein, or by literature methods

+0O

knqwn or

zea%moﬁﬂhaw)lthnd&%@ons skilled in the art.

++++

ple

l-_\ oYt e
D ©

PR

‘ﬂph’éJWU-SZ& thw‘é'lﬁqﬂ)ﬁl-izl}fén XL]LP? g]trlazole

50

2-(3,4-dichlorophenyl)-5-(methyfsulfonyl)-2H-benzo[d][1,2,3]triazole

++
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58 2-p-tolyl-2H benzo[d][1,2,3]triazol-5-am ne 59

, 2-(4-nitrophenyl)-2H benzo[d][1, 2, 3] tnazol -5-am ne ++
W®2007/091107 PCT/GB2007/050056

2 (4 met hoxyphenyl ) - 2H benzo[d][l 2,3]triazol -5-am ne

2- (%4- chl (?r@m‘h'éHU'P'PDW‘%@Tﬁ%‘%‘f‘?ﬂ’lf?w)‘?e@qoﬂaﬂﬁ%oI 5- ami ne *tt

62 52- pher@«d4—ail¢rdu$amd>)E5d(|e[h1|,smfoBylt -pénagtodzole- ami ne ++ 63 ++++

2- (% ~d diNet BYLmédphbnyd )2 HBEhz O, 2, B]tridz o6yl isaEudfrarmid@ M, .,

5- & ne._ -

2- (4- et h(&%@MH&“WV'BZWH’?P'BQW%Hi’@[‘@]‘{llli?zslteqzlolei lazolss
65

6- ngat hy| -2MsthyisiianyipRinsehthelprtPyh-28:bepzoldIA2Itiazoleni ne ++++

T

N- (8B- ( 4- reot honsrapneavl--Gyopropyistionyy-hiindazole 1y v 1 5 37 nag*

ol -5- + 66 vyl )acet am de 67
N- ( 6- net hyl - 2- phenyl - 2H benzo[ d] [ 1, 2, 3] t nazol
tam de ++

Talbl Z: €AmBbINaPLRBAY by atidiohies fletdab 16 (il REG Bl APl or by

-5-yl)ace

llté#atlﬁ'e(melﬂllodm koe oy ajlagidd hyrthe pdisoas 2kiBpd in trairt5-yl ) a

mcet an.de
@5’%’4 Chl or ophenyl ) - 6-

TR capioenzol dl [ 1, 2, 3] tri

57Z..vl.).acet.am

ictivity

2- (51- FI u(ﬁ‘@%é‘lﬁbé"ﬂ'%-b%ﬂ[ﬂlﬂ@ﬂl"'@?@? 3]triazol

'5'am ns.

A+

++458 59

2-p-tolyl-2H-benzo[d][1,2,3]triazol-5-amine

+

2- (59~ ( D Sl aMnitrishdHyi-BADRNZ of a2 BptidL6l-5-amng e N0l d] [ 1, 2,

G

A f*a\dgxp,hﬁnmﬁ%’ benzoldll1, 2 Ayiarol5-amine ool st
61 61 2-(3- chlorophenyb 2H- benzo[d]f1 2,3]triazol-5-amine +
6- M2t hyl -2phenyle@HytenZdfl] exReibab)-p-bmihe3] t r i azol - 5- ami ne ++
,~+n6,.§?? 2~(3,4-dimethylphenyl)-2H-benzo[d][1,2,3]triazol-5-amine _ +
O Y R Pre i 2RO denz ol dEZePh amind™ e 1L
.85 6-methyl-2-p-tolyl-2H-benzo[d][1,2 3jtriazol-5-amine I I N
......... N-(2-(4-methoxyphenyl)-6-methyl-2H-henzo[d][1.2,3]triazal-5- . +
...56 YDacetamide . . 5 Experi nment al
HPLeZ- UV- NB(enasthprpheryired-betrofl] (G2 |3taaroBal)akth@ided t h  ++
det&ct | OIh_ @Ay dhBRy-2P¥beRzo[ i 1, BRRaolB-aliite aNd a ++
l"l I gall e L Al
el & rosy @i’wm&'}f"‘ﬁ&” Bl 2O Rs e At used”
i s a PherfhffedShlarenipm)-argthy shihenetdh! Ay ia29b/ 091107 +vt
pPCB/GB200" 29
58 2- (4 FIuorophenyI)-2H-benzo[d][1,2,3]triazol-5-amine +++
59 2-(4-(Diethylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-amine ++++
60 2-(5-Amino-2H-benzo[d][1,2,3]triazol-2-yl)phenol ++++
61 6-Methyl-2-p-tolyl-2H-benzo[d][1,2,3]triazol-5-amine ++
62 6-Methyl-2-phenyl-2H-benzo[d][1,2,3]triazol-5-amine ++

Experimental
HPLC-UV-MS was performed on a Gilson 321 HPLC with detection performed by a

Gilson 170 DAD and a Finnigan AQA mass spectrometer operating in electrospray

ionisation mode. The HPLC column used is a Phenomenex Gemini C18 150x4.6mm.




Preparative HPLC was perfornmed on a Glson 321 wth

detection perforned by a G |lson 170 DAD. Fractions
wowere/ogiabt ected using a G lson 215 fracti on coPCEGBRI07/050056

The preparative HPLC col umm used is a Phenonmenex

Gem ni C18 150xI Omm and th nobi | e phase is

acet oni jle/water. 5 1H N e re recorded o
r@aﬁtwﬁeﬁ{’ﬁhs‘m PP erm @3 &S S8b il leter pETwERALDY 2

GiWeha 7015 AN efhchonEE X oheb il iR o GARRY i@ﬁh&mﬁﬂﬂlector The
using chloroformas the reference standard (7.2

pp
prepardbivVE B PIEC (@1&0n msed is whdhenpmaheaemipl C¢8 t1|5@sl(hme and the
bef ted eg ﬁgf/ og{rng abbrevi ations are used s
mobile phps 1§ aceionipewa t (triplet), in (nultiplet),
5  'HONMROERREE RRF redéf’de(ic@lub IBRike? finstedne bporatisht at( SHOURIEEL NMR
of triplets), iplet 10 of doublets). Coupling

sp@%liﬁswg‘ﬁt@talmde@s @ solugicns r(Egported in pnmmsmg ¢hlproform as the
eS8 153 SRR ASORSE (2ETBnEWHEH pOik hlfiblloties are

repmﬂedﬂ’&teeﬂ)llbwling‘ ambwaﬁbrsyab amed S%Mg!d?u rd (doﬁABIet)Q i (trlplet) m
] ONS_ I N

elofbliuing
o (A AR [ RV e SRS MR mplets) 4 (tiplet
I
o orp it it R B ), I

Cdliah chsaoatograplyyd mas i pbeformbiéh 208 by dthishi mhwnzh.ogmphz}) (40 65um
SIGREED\pr "R A1 Akt R e seter (S S35 e gaon W sgmgfrom
BiqtaFE@ )R\(Hgaéiongzj}h%g? nn%a@y Gvbfy db?lte i 84 iﬂﬁaﬁ&@““@f\%ﬁé@&d 0
ThelRatiixe wations usedza'el\/BMSﬁ (ﬁlmemmmqmd@) [HC1 (hydrochloric acid),
15 MgSO4 (magnesium sulfate), NaOH (sodium hydroxide), Na,COj3 (sodium carbonate),

NaHCO; (sodium bicarbonate), THF (tetrahydrofuran).

NH,

= Z /N\
H,N+— | + 1. NaNO,, aq HCI, NH,SO3NH, HoN-—— K/ N Y
k\ NH, 2. CuSOy,, NH3,pyridine, reflux, 16h RS
v Method 1 !

[o]

PN

R{ CI
DCM, NEtg, rt, 18h

Method 2

20
Method 1 : Compounds I

2-(4-(Dicthylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-amine
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2-(4- (D et hyl am no) phenyl ) - 2H benzo[ d]
[1,2,3]triazol -5-am ne WO 2007/ 091107
WERD/@BA007/ 050056 30 An aqueous sol ution (| Gx)/GBR007/050056
sodiumnitrite (764ng, 11. 1mm|) was added dropw se
to a solution of N,N-dieth p- phenyl enedi am ne

1.54nm, 9,3 0% a h hi .
Ay iy Sohufisn UGt gEpidn lteee(;’%i@aayﬂl el idded dropwise
to aUbiiERtF N, Nldiefg1-pbieSTBRIdantRS (RI4aH, 9@ﬁnﬁchfm 10% aqueous

resulting mxture vvas stirred for 15m n.
hyduichloric ngrid HEOpH) tundeH ige woplimg. sAﬂﬁlu rhSamet ammomum sulfamate

(1 8 DR EReE Wi e bt sl odant PR tot dSmip. Ater

ad}u@hﬁ’é"t}ﬁt P36 pH Musmgodiinh Yebtsx| Os- phaﬁyﬁedmh@(pg WEEmmol)

and the organic |ayer washed twice with brine,

waswéderbrfm Faxtuesy wanhfurthen yiared {os 28 anditben baséfiedatetpH Potsing 1M
soé%ﬁ%(ﬁggd 'Vcogfp Qée?a% VJ 9 aﬁﬁ%&ﬁ)\'ﬂ& ﬁ)eroq' anie 1 I1 vﬁéshed tw1ce with

on o ersults queo

brindOMike e¥mblifle PSPmBOND Rk LWER di&movef arﬂ@tlﬁfu); M\@@O@ﬂiﬂe@lrap@rated
t he &evi ousl&dobt ained red salid in. pyridine (40nL

to #ffardsayredisolid: Aaelutins of cenmer salipte 6102) dhaduspyermeesia GGmL of
2864 %O%ﬁeﬁla% QH%S’as gcé*t@ ‘?hé’%x%@fyuﬁlg' Mshed'BN&Hid in
twWce rlne ecorrbln organi c yers were

pyddine c(4QmED BrehyodistmnswadyBer refihuked \fap béla tAdfter dowhing, etlgd tacetate

w8, S R optgRic JBUET WO diider B ine. 0 SOtRRImed grganic
a)!egs?@re%-fred7ovg16£ﬁ}ﬂldrd\4§|‘1v[%§@4 and é'v'ép%g %@b ge@a%k red solid,

w}d@h W3S erllll‘ath lehzcjlgthal eibex m—laffdrd 0998 (422%) oﬁt}mstlt(elepmpound
5 (2H, br), 3.46 (4H, q, J 7.1
(Lgﬁ@i“% ?99%'1%%1*28?1'; 1 Hz) 20 All conpounds bel ow

"HWMR IDMBORS.02002H0 8 9.3 He), saase(lgleae.vall HE)OGG%L(IIH aads9.1
(gurlfled ei t her ])étrlturatlon W th |etéy et her or
2. SUR

Hz); 6180t He Wy & et gk &R\ 1Hndd,sh 1.9 8 He) Habrwd ¢h (4H, q,
N t I et at e/ hexanes .

J%{ ﬁgt)h‘g'ﬁ? g&bj’%r phol i nophenyl ) -2H benzo [d] [1, 2, 3]
triazol -5-amne 25 LCVMS RT= 5.95m n, MH 311.9; 1H NWR
EDI\/SO) 8.03 (2H, d, J 9.2 Hz), 7.55 (1H, s), 7.11

Al gﬂnpeun@gbglopqzyeresplgppa(%folggwmg the s'\"EF" geg,‘,ra'l procedure and

Uit D by drituion B aRaER b i br B3 pofGmaliprdtacdgraghy on
silk@ gelllﬁtl@'mﬂl ﬂgmmntMﬂetlgdﬁc&ateMxm (DVSO): 8.19

(2H, d, J 9.0 Hz), 7.69 (1 H d, J9.4 Hz), 7.66 (2H,
d, J9.1 Hz), 6.99 (1 H, dd, J9.1 2.0 Hz), 6.68 (1 H,

6-Miethlyl-2-A-mb¥gholfrophedylj2HBenzo[d] [1,2,3] triazol-5-amine

LCMS RT= 5.95min, MH' 311.9; '"H NMR (DMSO): 8.03 (2H, d, J 9.2 Hz), 7.55
(1H, s), 7.11 (2H, d, J 9.3 Hz), 6.81 (1H, s), 5.32 (2H, s), 3.78-3.75 (4H, m), 3.19-3.16
(4H, m), 2.26 (3H, s)

2-(4-Chlorophenyl)-2H-benzo[d][1,2,3]triazol-5-amine

LCMS RT= 6.72min, MH" 245.0; '"H NMR (DMSO): 8.19 (2H, d, J 9.0 Hz), 7.69
(1H, d, J 9.4 Hz), 7.66 (2H, d, J 9.1 Hz), 6.99 (1H, dd, J 9.1 2.0 Hz), 6.68 (1H, d, J 1.9
Hz), 5.71 (2H, s)
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WO 2007/091107 PCT/ GB2007/ 050056 31
2-(4-(Piperidin-1-yl)phenyl)-2H benzo[ d]

WO 2002/081107 i azol - 5-am ne LCMS RT= 7. 21m n, Mt POHGB2001#650056
NVR (DVMSO : 7.99 (211, d, J 9.2 Hz), 7.65 (111, d, J
9.2 Fh) 7.08 (2H, d, J 9. lkh) 6.92 (111, dd, J 9.0

* éﬂf& dm% é?ﬁp@ngﬁ {I%-&]enm[ 1,2 3]trlazo? |gl-amme 3.28-3.23

L@M@4R<rD' Teid ammoypheny Iy e17199 m J9.2 Hzf 7.65
2,3]triazol -5-am ne’ LCM5S RT= 6. 254 H

(lm [ LDy, 70890, 2H/ 9, H3),$, 2 (I-llﬂ dd7J84) 1.0TH), 6 7om69z(1H

mh S @75, 1484 140 151 Sy F B 51 °) % 99" (om

s) 10 2-(4-(4-Methyl pi perazin-1- yl)phenyl) 2H benzol d]
&123]tr|azol 5-am ne LCM5S RT= 4.86m n, M+ 309.1; 1H
h@l(@ﬂsd))mﬂg)mllﬂ()’t)ﬂthen@O[!i][2,2,&]}1‘13@165?111(@11 d, J

LEMS 5L 3, S 294128 Ny IoNSE L on 90348, 7.

(1H)d]J59 2qu -6 QR RIdesY|0) 2.6 11yt 6186 (MH@ZZJHBJ}S 7[01(1121 3]s 1.5
riazol-5-amne LCMS RT= 7.13m n,

HZ()D‘NEQJSZH@ POYBH sH, J 8.9 Hz), 7. 65 (2H d J 8 9
Hz), 7.60-7.59 (1H, m, 6.80 (1H s), 5.48 (2H, s),
2.27 (3H, s) 20 Method 2 : Conpounds 11

2-(4-@MigthyTpipormphény)phedylreihbénzaté ]R3} dpol-5-amine

cGhsRdh SRR A kPO Budod L P2 . 7
(1ﬁ am 99 H£)59'm f, §9mand j1-p r850b3t (fl'Hf'daéJ@'U ne Ifizgogbo -6.69 (1H,

I'n di chl or onet hane was ad
m)3545|4<£%H; 08/[23 il de hydrochl ori de (38ny, 0.21nmmol).
The resulting m xture was stirred at roomtenperature
overni ght. Dichl oronet hane was added and the organic

2-(42@ Blor \ygsdlﬁﬁtﬁyﬂllf-b%idldﬂﬂ,!!@%ﬁazﬁﬂslﬂiﬁhéd Na2COB.
he conbi ne nic layers were dried over anhydrous

LEGMSARTant 1 &mip M 280-0THE NMR,(BMSP): 8 iU (CHuets AislHda), 7.65

ol B OS5 e

(DVBO): 10.26 (1H, s), 9.20 (1H, n), 8.82-8.79 (1H,
8.39-8.32 (3H, n), 8.13 (1H s), 7.96 (1H s),
_thd_@_@_sw mpoun Hz), 7.65-7.57 (1H, m

N-(2-(4-Chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-yl)nicotinamide

To a solution of 2-(4-chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-amine
(50mg, 0.19mmol) and triethylamine (108uL, 0.77mmol) in dichloromethane (4mL)
was added 3-nicotinoyl chloride hydrochloride (38mg, 0.21mmol). The resulting
mixture was stirred at room temperature overnight. Dichloromethane was added and
the organic layer was washed twice with aqueous saturated Na,CO;. The combined
organic layers were dried over anhydrous MgSO4 and evaporated. The resulting solid
was washed with diethyl ether to afford 7mg (10%) of the title compound (LCMS RT=
6.30min, MH" 364.2)

'"H NMR (DMSO): 10.26 (1H, s), 9.20 (1H, m), 8.82-8.79 (1H, m), 8.39-8.32 (3H, m),
8.13 (1H, s), 7.96 (1H, s), 7.74 (2H, d, J 8.9 Hz), 7.65-7.57 (1H, m)
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WO 2007/ 091107 PCT/ GB2007/ 050056 32 All conpounds
bel ow were prepared foll owi ng the sane gener al

w@e@ceoupre. N (2-(4-Chlorophenyl) -6-net hyl - 2HEEGBR007/050056
[d] [1,2,3] triazol-5-yl)isonicotinam de LCVS RT=
6.37mn, M# 364.0; 1H NI\/R3&DI\/SO) 10.33 (11-1, s),

(21 8.33 d, 8.8 Hz),
Algc%m ]lsejow we%pw@g&%%ﬂowmg the S?sw(gfneraf! priogugs.
N-(2 (4- Cnl or ophenyl ) - 6- net hyl - 2H benzo [ d]
[1 2,3] triazol-5-yl)benzam de LCVM5S RT= 7.63m n,
N-mm-mwphqnylm«(tmmen@o[@Hl(ﬁﬁtrig@o}-sagzlﬁml(i@)ﬂmamlde

L%ﬁ[S\%%T%%),_y)m%h TNt Sk g?&g @[&4@@36)-%3 . s) 883 oftl, 760
HA-€.33 (24, @Jtsrsvﬂlaﬁ BMR)18; §5eY.opl7-2H3ke 0?207 fmlkz}ﬁ Jd 2/ 8351 Hz)

triazol - - et hoxybenzam de L
ML4+ 392 7 1H NVR (DMSO : 9.88 (1H, s), 8. 32 (2H d

NP Pp-EpidonofnPB b st 2 Ay ool Syt amip

LGEMS, Rf—gg?FrgiﬂoM?;Zg63 )1 16H rljel\zﬂhl (DN;SF?%eanZ%S (1H, s), f323 (?2’H d,Jo.1

Hy . 50 GHHL G0 O D 99 P T Aol G, TS A3 1) 11
NVR (DMBO): 10.23 (1H, ), 8.78 (1H, s), 8.32 (2H. d.

J 20 9.0 Hz), 8.07-8.05 (1H, ), 7.96 (1H, s), 7.72
N~(24-ChlordpBerfyl)63methy BIH hendo[@] 1,2, 3} riazol-58d)3- 15 ( 2H,

, 4.08 (3H
m‘;&?’ééleﬂzﬂﬁf‘gr oZ?wenyI) 6- rret hyl - 2H-benzo [d] [1, 2, 3]

L t 18 d
LGqurin@nﬁ%N%ﬂE); ﬂggﬁ@ ﬁ Sl D@N@@)lg 8§3 Hﬂéfs@ﬁm d, J9.1

H2) 2808 (1 H, 39, 8102 2H, d, § 8d6H8), 0:93((2H sk, 73'(2H5d (194 H;z) 706 (2H,

dj}?%é’ﬁ%)??@ﬂ?ﬁs%nf; 02.1.4%) (Hg)H ;j 72 (2H, d, J 8.9 Hz),

N-(2-(4- ChI orophenyl) 6- met hyl - 2H benzo [d] [1, 2, 3]
triazol - i; prop| onam de 30 LCMS RT= 6.86m n, M

N-@-¢1-Chlorpp Gwathyl-2HAwngald] [152)3]“83191'5(32)12' , J 8.9

H s), 8.03 (1H s), 7.88 (2H d, J 8.9
m{@m% Z@" H 53 1.30 ESH t? J7.1 (Hz) VO
mememmnlamnmﬁmommseo 2331H, s), 8.78 (1H, s), 8.32 (2H, d, J
9.9 zbzé{,ql)lz g&';f’(;lo henﬁrg%déH 2L s P78 o)), bee 3 (11, m),
7.33-7.15 (2H, m), 4.08 (3H, s)

N-(2-(4-Chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-yl)thiophene-2-
carboxamide

LCMS RT= 7.44min, MH" 369.0; "H NMR (DMSO): 10.07 (1H, s), 8.32 (2H, d, J 9.1
Hz), 8.05-8.03 (2H, m), 7.95 (1H, s), 7.90 (1H, dd, J 5.0 1.0 Hz), 7.72 (2H, d, J 8.9
Hz), 7.28-7.25 (1H, m), 2.45 (3H, s)

N-(2-(4-Chlorophenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-yl)propionamide
LCMS RT= 6.86min, MH" 315.2; "H NMR (DMSO): 9.48 (1H, s), 8.47 (2H, d, J 8.9
Hz), 8.32 (1H, s), 8.03 (1H, s), 7.88 (2H, d, J 8.9 Hz), 2.59 (3H, s), 1.30 3H, t, J 7.1
Hz)
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LCMS RT= 7.32nmin, M+ 329.1; 1H NVR (DMSO): 9.34 (1H,

s), 8.29 (2H, d, J 8.9 Hz), 8.13 (1H, s), 7.86 (1H,
W@2007/p91407 (2H, d, J 8.9 Hz), 2.42 (3H, s), 1.6PEWGBR07/050056

(2H, m, 0.97 (3H t, J7.1 Hz) 5

N-(2- (4 Chl or ophenyl ) - 6- rre yl -2H benzo [d] [1, 2, 3]

Nt Riqrphed-§ oty 2H-bo tge;-z A e
L@MS3RT=’LH 3z§ﬁm M}ﬁ@zbliHIHSNNHui (ﬂN‘ISQ%H9 3d, (1}11 9. QZUZ(%H d J 8.9

Hz() zgm (r}ﬁ’s)ﬂ 86 (1H, Hi7. 711(52H d, J89Hz) 2.42 (3H s) 166 1.60 (2H, m),

ophenyl ) -6-net hyl - 2H benzo [d] [1, 2, 3]
Oyéglzg %\O |sobutyram' de LCM5 RT= 7.23min, M

3292 1HNI\/R(DI\/SO) 9.31 (1H, s), 8.30 (2H, d, J 8.9
8.09 (1H, s), 7.87 (1H, s), 7.71 (2H, d, J 8.9
N-(&-14-Cillmphem® 6-methyly2Hsheazoldhi,2, Hyriazol-SiyhRepkanamidg

LS REL 7l i s ARVBC My B e RS2t 8

sz,z EM}r(IH WS&@IH, S) 1’H71\I(\ZHH S}N&)Q} H7z§2 9%4917(33?9( ,9)66- %5822H m),
S !
1‘£?- é%%*hmh 03462}13"%7”‘;71)36 (1H, dd, J3.5 0.8 Hz),
6.74 (1H, dd, J3.5 1.8 Hz), 2.44 (3H, s) 20
N-(2-(4- (D et hyl am no) phenyl ) - 6- net hyl - 2H benzo[ d]
N-[L(@Ch]mmphmqﬂ)-ﬁmgththHdiemm{m] [de2,3]GhazdRB=yl§iscbirtyramide

LMERE= o My SB35kt g 325 ol D pabiforg 89
Hz? éowm, ,%7 gﬂﬁ* s), 7575 (2714&13.178 @ﬁzs 47973 (YHGI%)%W(?)H s),

.43-3. 40
11275£6_H ﬂsI@SIHZ)t J 6.7 Hz)
N- (2- (4- (Di et hyl am no) phenyl ) - 6- et hyl - 2H benzo[ d]
[1,2,3]triazol-5- yl)isonicotinamde LCMS RT= 6.99m n,

Sﬁﬂmél@ﬁl&o'gg& @thH bbﬁz@[li] [(l;lzll_‘!llz]tﬁizol-%-ﬁ&ufé?dﬂg-
cavb% QHLQMSBT?@4 jn, M 8@5371 HN X5983§ &EHS) 8.32

fl ?-f%"-, T 10 AR B os ok A p%%ioz*%%%@oée%ﬁah ad,

Jz.\s 023-H); 6.0 e1Tnyddanrieso) . piBAYA.34 @HB) hyl - 2H benzo[ d]

[1,2,3]triazol -5-
N-(2-(4-(Dicthylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-
yDnicotinamide LCMS RT= 6.94min, MH" 401.0; '"H NMR (DMSO): 10.23 (1H, s),
9.20 (1H, m), 8.81-8.78 (1H, m), 8.39-8.33 (1H, m), 8.08 (2H, d, J 9.1 Hz), 8.01 (1H,
s), 7.88-7.86 (1H, m), 7.63-7.56 (1H, m), 6.85 (2H, d, J 9.2 Hz), 3.43-3.40 (4H, m),
1.15 (6H, t,J 6.7 Hz)

N-(2-(4-(Dicthylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-
yDisonicotinamide

LCMS RT= 6.99min, MH" 400.9; "H NMR (DMSO): 10.31 (1H, s), 8.82 (2H, d, J 6.0
Hz), 8.08 (2H, d, J 9.2 Hz), 8.00 (1H, s), 7.93 (2H, d, J 5.9 Hz), 7.89-7.87 (1H, m),
6.85 (2H, d, J 9.2 Hz), 3.42-3.38 (4H, m), 2.43 (3H, s), 1.15 (6H, t, J 7.2 HZz)



10

15

20

25

30

yl) propi onam de LCMS RT= 7.51m n, M+352.2; 1H NMWR

(DVMSO): 9.28 (1H, s), 8.06-8.02 (3H, m, 7.78 (1H
W@200709887 (2H, d, J9.2 Hz), 3.42-3.37 (6H m, PQI/B882007/050056

(3H, s), 1.16-1.10 (9H, m 5

N-(2-(4-(Di ethylan1no)phen?I) 6- met hyl - 2H—benzo[d]

SRR TN AT PN e O

00 (1 H, 7.78 (1 H, 6. 84 2HdJ
yhfpr ‘gp'b'ﬁ,am'l&m 1(62 (2i|) n | AT (6H, n)( 0.97

LQWS RT= 751 ninMH’ 862.2; '"H NMR (DMSO): 9.28 (1H, s), 8.06-8.02 (3H, m),

7 R R G A RPN e ok 2tk benzol il o

379.9; 1H NWR (DVMSO): 9.32 (1H, s), 8.04 (2H, d, J
8.9 Hz), 8.00 (1H, s), 7.78 (1H, s), 6.83 (2H d, J
N-§2-64-(DipthylarsmogplymyDet-metiyl-2H-bgnzq(aHl, 2] triawobs- 1. 61

yl)?%ﬁ'rafﬂide hdg[#iﬁ’é é%in"l\m%ég .1 SR 0)2 9% (1H, ¢),

8(Nr(221- 64J819 Iezmloer(mpé)pmemxnl)l §; 6184 [iyH; a,lrmar}zao[lcvb 1.62 (2H,
triazal - )i sobutyram de LCVS RT= 7.92nm n,
m)M]-H17 7(15 mm%(@\rsé) B7p9 (1H s), 8. 05 (2H, d, J
8.9 20 Hz), 7.96 (1H, s), 7.78 (1H, s), 6.84 (2H, d,
J 8.9 Hz), 3.42-3.37 (4H m, 2.41 (3H, s), 1.17-1.07
N-(Z-24-(Dieyhylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3]triazol-5-

ypehGnagnige L ENE EE5 Bpinin Wt 00 B oAt 38R T 9,
8.6 @'mn.!s'y'#zf%o%mld)' W&K@“@Q 83 92 d (ﬂs@ H§9 3. 5% P35 (61,

m)7289 (BH), hps- 17613(&H( 1, 1&&1 L. 3]4(3H4m) 71 IHz) 07 Gﬁfaﬂn) @294(3H t,
J7dHJ .2 Hz), 6.73 (1H, dd, J3.5 1.7 Hz), 3.42-3.37

h , 2.41 (3H, s), 1.17-1.07 (6H m 30

N-(2-(4- (D| et hyl am no) phenyl ) - 2H benzo [d] [1, 2, 3]

triazol -5-yl)nicotinamde LCM5S RT= 7.19m n, M+ 387. 1,
N-m(«m;e(lmmgno)nlmnevb-q-mthﬁyzH«yem[@an,sslt;nazoBSs2 8. 77

54 (1H, 8.34 (1H d, J 7.8 Hz), 8.08
y“&%’ﬁut’?"“ﬂ‘% 3 I(—|z) §) 98 WO 2((307/ 091107 a
LLHWS/ISB%@OWJnﬁiﬁpDEH%SS cmﬂMcR BMS®: bi2p, (17, §)18(0$F62Hdd J89
HA 90 ST S8 (L9, 638 AL ¢ &0 Hp 22337 @Tigmd 24 GH, 9,
1.17-1.07 (12H, m)

N-(2-(4-(Dicthylamino)phenyl)-6-methyl-2H-benzo[d][1,2,3] triazol-5-yl)furan-2-
carboxamide

LCMS RT= 8.18min, MH" 389.9; "H NMR (DMSO): 9.87 (1H, s), 8.07 (2H, d, J 9.1
Hz), 7.98 (1H, s), 7.98-7.96 (1H, m), 7.85 (1H, m), 7.34 (1H, dd, J 3.4 0.7 Hz), 6.87
(2H, d, J9.2 Hz), 6.73 (1H, dd, J 3.5 1.7 Hz), 3.42-3.37 (4H,m), 2.41 (3H, s), 1.17-1.07
(6H, m)

N-(2-(4-(Dicthylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-yl)nicotinamide
LCMS RT= 7.19min, MH" 387.1; '"H NMR (DMSO): 10.69 (1H, s), 9.16 (1H, s),
8.82-8.77 (1H, m), 8.54 (1H, s), 8.34 (1H, d, J 7.8 Hz), 8.08 (2H, d, J 9.3 Hz), 7.98
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N-(2- (4- (Di et hyl am no) phenyl ) - 2H benzo[ d]
[1,2,3]triazol -5-yl)isonicotinam de 5 LCVMS RT=
wQ@2@309197 ML4+387. 1; 1H NMR (DVSO): 10. 74 ( 1H, PGl/GB3008A50056
(2H, d, J5.6 Hz), 8.58-8.53 (1H, m, 8.08 (2H, d,
J9.4 Hz), 7.98 (1H, dd, 39.350.6 Hz), 7.91 (2H, d, J

08,4 1801 F oS00 ot 758 B 688 chd o2
Hiﬁé.g@%}h&ﬂ Fo(grE D etdwran ro phsny! ) - 2H benzo[ d]

triazol -5-yl )acetam de L RT= 6.89m n, M+
324.2; 1H NWR (DVSO): 10.20 (1H, s), 8.38 (1H, d, J

8. 04 (2H 9, varl:89 1 . H dd. . J 9.1
Nty Eohtnap-bsadiglti gy ipriGynapias
L@%’[ﬁ Ritr% ,7.J2’3é1ﬁg, Iﬁﬂéﬁs 89.1; H NMRHDMS):110. 148HH, §), 8.8 2, d, J 5.6

, L, 15
H 5(-28-63&3(@1{63@,)/8-6&{%)4@!4 SrfyHy), 7198ddHz dd.[Jfy- 1 P, H7)37.91 (2H, 4,

7415 LT O 7o i M o 471
1.15 @H, Hz)7.1 8294 (2H, d, J 9.2 Hz), 7.89 (1 H d, J 9.2

Hz), 7.44 (1'H dd, J 9.1 1.8 Hz), 6.84 (2H d, J 9.4
Hz), 3.42 (4H, q, J 6.9 Hz), 2.39 (2H, q, J 7.4 Hz),

7 1. . .
NS Pl oAl et SpyDacctamide
L¢1§1,szr_sa=t6rH89ﬂmJ 1\2151:*332?.@{)}; Mr[Rc(BatISDB m;zo ﬁH;)@TSrﬁ(S (VB4 d, J 1.8
7y CO8 . gDy 7801 E 33 58 a7 42 g 4 1.8 7o,

1741 164, . . H J ,
o8 Q. B o 1 Bl g0 B0. AR Ay 965 1)
1.72-1. 60H§2H,2 n)N’- 1.14 E)|_6HE tI, J 7.0 Hz),lo.gagsH,
- . - = RO e - eRnzo
N{arf iftetho it D il 2o Ao baR i rhp g g,
LAMS RPS 750mdif] MMR36 DD NMR- (bMSGgL 16692 (1181, 42-8%14QH, d, J 1.0
Z‘SéH, r% 8.04ISZH, d, J 9.2 Fﬂl . 89 &( H d, J9.2
H2z)z§.04 121444, 9.2 Hedel 7.89 (H1 d1J 9. 2Hy), 7st4sd H, 2, J 9l 1.8312), 6.84
, J 7.
iy 4 .00 (@l 0§63 a9 3 & 4 fio 3 17 D fore
J7.0 Hz), 0.92 (3H, t, J 7.4 Hz)
N bR e St B oe bl
2 0 L = ' 58.43.
LY FEOMIATINRS 19 5 liphaSaR 46, PR Fpdbon,
mY, 8164 (2H, d, 0.2 Hftz,gz.swcla;{a d( 198 Hz), 7349112, dd;y,9.ﬂl.4g{zo,}16H8# (2H,
& 54 Moy hpihped 0. edb e, 74 Bk b ghioks 1.14
(60 { F7(0e Do syl ympa phgny! ) - 2H benzo[ d] )
[1,2,3]triazol-5-yl)furan-2- carboxam de LCVM5S RT=
7.98m n, ML4+ 376.3; 1H NMR (DVBO): 10.43 (1H, s),
N-(2-(4-(Diethylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-yl)pentanamide
LCMS RT= 8.60min, MH" 365.9; 'H NMR (DMSO): 10.13 (1H, s), 8.42-8.40 (1H,
m), 8.04 (2H, d, J9.2 Hz), 7.89 (1H, d, J 9.2 Hz), 7.44 (1H, dd, J 9.1 1.7 Hz), 6.84 (2H,
d, J 9.4 Hz), 3.42 (4H, q, J 6.9 Hz), 2.38 (2H, q, J 7.4 Hz), 1.67-1.57 (2H, m), 1.42-130
(2H, m), 1.14 (6H, t, J 7.0 Hz), 0.92 (3H, t, J 7.4 Hz)

N-(2-(4-(Diethylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-yl)isobutyramide
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8.48-8.47 (1H, m, 8.07 (2H, d, J 9.2 Hz), 7.99-7.98

(1H, m, 7.94 (1H, d, J92Hz) 7.74 (1H, dd, J 9.3
wa2®7meing7 7.40 (1H, d, J 3.5 Hz), 6.85 (2H, d,PQI/8B3007/050056

Hz), 6.75-6.72 (1 H m, 3.43 (4H, q, J 7.1 Hz), 1.15

(6H, t, J 7.0 Hz) 10

L QNSSRA A RV 00 PRE R BISBTE O . ks

m)gs.‘bzflhﬁ; a, My 8859 gﬂﬁ WMRo OIVHO) 46 EH AR, UDH, 1.8)H2), 6.84 (2H,
.46-8.45 (1H, "m), 8.0928.06 (3H, m, 7.96 (1H, d,

d, J9.43HE); 3.427148,1q,(/16) Hadl, 2. T62.61 (11, aiy)1,1871.72 (12H4, m)dd,

15 J 9.2 1.8 Hz), 7.28-7.25 (1H, m), 6.84 (2H d, J
9.4 Hz), 3.43 (4H, q, J 7.0 Hz), 1.15 (6H, t, J 7.0

FZ‘M [ﬁi@ﬁry@zﬁnﬁﬁ) Wl)mmkzgaﬁm mzﬂﬁ'ﬂ}an-z-

1,2,3]triazol yl')Y benzam de RT= 62m n, M4+
caggpragide LGNS BEWB’C&SIH@O 8163; H, NMEQDMSSB 1943 (1H, s),

s 408 O VA0 41 251050 09 S0 S, 034 (0 SR o),

7.74 @H Hd54 9(33H,9 113), 74083H( AH/ 3¢ Hd), .85 (31, d, 39431Hz§;|'6 75-6.72

(1&@2-3(.443. @H; atﬁ%lalﬂa)ng)lél@ﬂw y 7M@en)zo[ d]
[1,2,3]triazol-5-yl)-4 25 met hoxybenzam de LCVMS RT=
8.58m n, MH+H416.2; 1H NWVR (DVSO): 10.33 (1H, s),

N-&-E@(mﬁﬂib’lﬂ(lﬁHO)menyﬂrmKeﬁtb[dﬂl,mlﬁnié’loﬂi)yl)tﬁi@heﬁ@%
gb . Hz) 7.94 (1H, d, J 9.2 Hz), 7.73 (1H dd, J
ca ‘E‘af“ée 7.09 (2H, d, J 8.8 Hz), 6.85 (2H, d, J

L@M% leL- 8371§ﬁ mi’*l‘wlsé lﬂ'iNﬁR(cﬁMs@) 045 Q11irizg), 846lPas (11,
m)l,\l8@2 8(016 @H em)hWé.ﬁHor; pHehiiz),- 724 @&h dd].H5.0 1.0 Hz), 7.70 (1H, dd,

B L P L

(613,@578)155)(1H m, 8.07 (2H d, J9.2 Hz), 7.93 (1H, d,
2 Hz), 7.67 (1H, dd, J7.5 1.6 Hz), 7.61 (1H dd, J
9117Hz)756751 (1H, m, 7.21 (1H, d, J 8.6

N el fRalPiy B bohte] ‘Hdﬁéoﬁé"%gg%b(%""'% "
L(Bl\’[«SBR'(l‘4=F8 62min mbz&sz% lmgg,\nm:(()(;imsm 1agoHQ1bIglzs) 8. 54 8.53 (1H,
m 8.08. QI 7 9200125 § PTAGRATRS 30, TSRS S 0o Rz, 7.74 (1,

G542 0 LTINS 08,306 e sy PR G 57, 1
(6Wz J7088) (1H, d, J 9.1 Hz), 7.72 (1H, dd, J 9.2 1.8

Hz), 7.65 (2H, d, J 8.6 Hz), 6.85 (2H, d, J 9.2 Hz),
3.44 (4H, q, J 7.0 Hz), 1.15

N-(2-(4-(Diethylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-yl)-4-
methoxybenzamide LCMS RT= 8.58min, MH' 416.2; '"H NMR (DMSO): 10.33 (1H,
s), 8.52-8.51 (1H, m), 8.06 (2H, d, J 9.2 Hz), 8.01 (2H, d, J 8.8 Hz), 7.94 (1H, d, J 9.2
Hz), 7.73 (1H, dd, J 9.2 1.8 Hz), 7.09 (2H, d, J 8.8 Hz), 6.85 (2H, d, J 9.3 Hz), 3.86
(3H, s), 3.43 (4H, q, J 7.0 Hz), 1.15 (6H, t, J 7.0 Hz)

N-(2-(4-(Diethylamino)phenyl)-2H-benzo[d][1,2,3]triazol-5-yl)-2-

methoxybenzamide LCMS RT= 9.56min, MH' 415.9; '"H NMR (DMSO): 10.40 (1H,
s), 8.56-8.55 (1H, m), 8.07 (2H, d, J 9.2 Hz), 7.93 (1H, d, J 9.2 Hz), 7.67 (1H, dd, J 7.5
1.6 Hz), 7.61 (1H, dd, J 9.1 1.7 Hz), 7.56-7.51 (1H, m), 7.21 (1H, d, J 8.6 Hz), 7.10
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(6H, t, J 7.0 Hz) 10
N-(2-(4- (D et hyl am no) phenyl ) - 2H benzo[ d]

WQ 2002081197 i azol - 5-yl ) -4- (di net hyl am no) benzanP@EGBBNB050056
RT= 8. 84m n, M+ 428 9; 1H NWR (DI\/BO) 10.02 (1H, s),
843842(1H ,799(?I.—7|d39 Hz), 7.85-7.82

L3 17, 68 [Blia. g8y, SGH 9 3d3idh A 19 gl e

tﬁ?sz? 94 (6H, s), 1.07 (6H t, J 7.0 15 Hz)
N-(2- (4- Chl or ophenyl ) - 2H benzol d]
[1,2,3]triazol -5-yl)propi onam de LCMS RT= 7.16m n,

%ﬂl“"ﬁz 9@‘%«!@“%“‘%}@% ]lg&-f z(?}a-}l ?}fil_fr?a&(s)pg-gl)genzamide

Lm RT—79L7(nZiﬂ, Mﬁ*dﬁ)@ IHNM]_?( SOht 16186 (11205)) 833352 (1H,
m)[,\;sp@ ((2%[ q;h( 9&94;21—2,4,%8@ ¥]7.96 (1H, d, J 9.1 Hz), 7.72 (1H, dd,

J%%A%ﬁ%%%ﬁ%‘ ¢ ﬁwﬁﬁré?ﬁeﬁ%? PF% %4 gt p7i{ i, 115

(6¥)t, J8.287) 2H, d, J 9.0 Hz) J 9.3 Hz)
771(2HdJ9OHz)751(1Hdd 25J9317
2.3 8 (2H, t, J 7.0 Hz), 1.72-1.59 (2H, m), 0.94

N-f%“z-ﬂ%ﬁ““#'%%"“ﬁ ool 1 ST ARl R85l
(divhéth@latnifo)bihkaxhide( DVSO) : 10. 18 (1H, s), 8.50-8. 49
LGRS Ry e, MiT 3l HE Mk pebony 108 adwilgds e an,

m)17"é9F(‘@ﬁ1 d27 63 HAH. 8907 82&31’1511{)6’?"66 HJab .11 Hz), 6.77 (2H, d,

Chl or opheny bénzo[
J£{4_Hz) CﬁTIrGZeszL JQ lyH;)aaéﬁa(ﬁHde, N@Zﬁ()ﬂ (60 5), 1.07 (6H, t, J 7.0
HPCT/ @&B2007/ 050056 38 LCMS RT= 6.52m n, M+ 287.0; 1H
ANVR (DVBO): 10.30 (111, s), 8.47-8.45 (111, n). 8.29
(211 d, J9.0 Hz), 7.98 (111, d J9. 3 Hz) 7.71 (2H,
J9.0 Hz), 7.49 (111, dd, J 9.3 1.7 Hz), 2.13 (3H,
N-Q (45Chlqrep elyA)-Zﬁcbﬁn@pB%He%§ltylamlrﬁoﬁlmnz9pmqalq14e2 3]

L- r
LS SR B SRR P 381, M g0
m)] 880021, &z) 9.081287.01HH,M, JIR3 Hz)27)71 @IR 4, {916, Held 7.50 (1H, dd,
8.8 2.5 I—|z'lé, 7.98 (4 dd, J79.2 0.7 He), 7.92 (111,
J 3 LY Hp)gl 3 (3H4, £8.1HA)1  dd, J9.3 1.8 Hz), 2.71-2.62
(111, m), 1.15 (6H, d, J 6.8 Hz) 10 HCl
N-(2-(4-Chlorophenyl)-2H-benzo[d][1,2,3]triazol-5-yl)butyramide
LCMS RT= 7.64min, MH" 314.8; 'H NMR (DMSO): 10.22 (1H, s), 8.49-8.48 (1H,
m), 8.29 (2H, d, J 9.0 Hz), 7.97 (1H, 4, J 9.3 Hz), 7.71 (2H, d, J 9.0 Hz), 7.51 (1H, dd,

J9.3 1.7 Hz), 2.38 (2H, t, J 7.0 Hz), 1.72-1.59 (2H, m), 0.94 (3H, t, J 7.4 Hz)

N-(2-(4-Chlorophenyl)-2H-benzo|[d][1,2,3]triazol-5-yl)isobutyramide

LCMS RT= 7.59min, MH" 314.9; "H NMR (DMSO): 10.18 (1H, s), 8.50-8.49 (1H,
m), 8.30 (2H, d, J 9.0 Hz), 7.97 (1H, d, J 9.3 Hz), 7.71 (2H, d, J 9.0 Hz), 7.53 (1H, dd,
J9.31.7Hz),2.67 (1H, m), 1.15 (6H, d, J 6.8 Hz)

N-(2-(4-Chlorophenyl)-2H-benzo[d][1,2,3]triazol-5-yl)acctamide
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HNNH2 F/ \ ' N MO®2S + NaOAc, ethanol M02S- N Y

NO Reflux, 6h N+ 2 Method 3 0- Y IIl Iron, NH4C,
wake/gtier 5:1 v/iv 80C, 3h Method 4 N, 1. LiMMDIEB2007/050056

THF, -78C, 1h N. Et02S \ N NY 2. Mel, rt, 16h McO2S \

\NNY Mthod 5 VIV 15 Mgthod 3: Con'pounds III
ul f [
T S R T TR T R
m)hx%qghl @U@'@ I-fz)} $£49 (119, d 19 HY), 7171fdgl11m10.191) Hz), 749 (1H, dd,
| 'sul fon 2- nltrobenzene 6mol )
J%i)élﬁl}ﬂiz)abéﬁéﬂé Dri hydrate 20 (1. 87g 13 7mol ) vvere
suspended in ethanol (15nm.) and heated to reflux for
6h. The m xture was then cooled to roomtenperature

N 1DicKb h YeRzopd] [1,2]3)frizbPs-yl)Webd B 4midel 107
-gnC% GBZ%)O? 39 'I;r?temr[e& :]JIJe was yv\)/ashe W th

LGMSR 1T 8. 2QmmeM nift% el MR {RYSQYai024 d Fafsh.o¥-20 (1H, dd, J

LS ATl S i BRI LB, gt D02 0

HA, 292 61H,41 (I$|:$ H®), 7.56.(98, {4, 9.8d, 8H@, 2.71-2(6HaH, m)/ 188 (6H, d,
‘1(52 0 Hz), 3.3 8 (3H, s)
Hi%t hyI suI fonyl) - 2- (napht hal en- 2 yl)-2H benzo[ d]
[1,2,3]triazole 1-oxide LCMS RT= 6. 12m n; 1H NMR
(DI\/ISO): 8.84 (1H d, J 1.8 Hz), 8.42-8.41 (1H, m,
8.27-8.10 (5H, m, 8.01 (1H dd, J9.2 1.7 Hz),
7.76-7.68 (2H, m, 3.39 (3H, s) 10 Method 4: Conpounds

(Y
HCI
_NH
HN™ 2
~ F Z /N\
MeOzS—il + _NaOAc, ethanol,  MeOS1_ | N Y
x NO. Reflux, 6h N\
2 -
Method 3 O
Y [}
Iron, NH,ClI,
THF/Water 5:1 viv
80°C, 3h

Method 4

=N, 1. LIHMDS, THF, -78°C, 1h A =N,
Et0,8= N@—Y ! MeO,S-= NOY
SN 2. Mel, 1t, 16h SN
v

Method 5

v

Method 3 : Compounds III

2-(4-Chlorophenyl)-6-(methylsulfonyl)-2H-benzo[d][1,2,3]triazole 1-oxide

(4-Chlorophenyl)hydrazine = hydrochloride  (1.64g, 9.17mmol), 1-fluoro-4-
(methylsulfonyl)-2-nitrobenzene (1.00g, 4.56mmol) and sodium acetate trihydrate
(1.87g, 13.7mmol) were suspended in ethanol (15mL) and heated to reflux for 6h. The

mixture was then cooled to room temperature and the product removed by filtration.
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2- (4-Cnl orophenyl ) - 5- (et hyl sul fonyl ) - 2H benzo[ d]
[1,2,3]triazole To a suspension of

waz2(opzpghnbor ophenyl ) - 6- (et hyl sul f onyl') - 2H benzR{TEB1902/050056
3]triazole 1-oxide (157nmg, O0.49mmol) and amoni um
chI or| de (52ng, 0.97mmol) 15 tetrahydrof uran/ wat er

ad
Th2 fﬁ% Wés Wﬁ}#@gf”\@ﬁm’?maw@o W%?g e %gqtvfﬁn%%g%ro affprd 1.13g
(738%?0“&%@15 c6f bmﬂg(mmmgtqzﬁ@n WA -RASGBdatyyough a

of Celite(r) and washed w th tetrahydrofuran. The
HfNMR EDMSQ)s 8. 39h&i3|8 Cdhouh B2t d4 (FHvag UP8 Gk ddnd8a 1i.'hHz),

t th ethyl t at
7 4R g AT R EIL Yoyer s were dried over anhydr ous
MySO4 and 20 evaporated. The resulting solid was

urified by colunmm chromat ography eluting with ethyl
&deﬂhalselfmydh-ﬂe(sanbthmnvl-vl)tﬁi-bmm{d] [23,3ttripzolobpxide

L L AP GRS T LS 4P m

8.2168.10 (5H OmY) 801 (HEl) dd, U B2 1(71H%), 796,7.69(201, )63 .82)3H,/5)49
(2H, d, J9.0 Hz), 3. 06 (3H, s) 25 The compound bel ow
was prepared foll ow ng the same general procedure.

4A-E) nyl ) -5- (et hyl sul fonyl ) - 2H benzo[ d]

M$4&1ﬁb RT= 7.35m n, M+ 342.1; 1H NWR

8.70-8.69 (1H, m, 8.57 (1H, d, 30J25Hz)

z-é-% véregr&ﬁ?%ﬂ%}w@ E’fnam%aé t«ﬂm? 50 of )

To[ 3, s%s&hmbﬁ ! &221kﬁoM@ro%Q%lP8%&@%y?§i¥8§ﬁ?%ﬂl&éﬁg@ﬁ?,223‘?|%iazole

lmﬁq 815‘731g8 (73_*91(nlrm1)1 ang) , am@omam( 1¢hlor¢tt!= (5281g9 0.92mmol) in

38 H, .dd 8 8. 27 d, J .8
teriaradigoili g T vy Gt 80 1y et Ty povy T36me
2. 47$n71ﬁ017 The regittingmhi xt&e%@as(sﬁﬂed $or 3h YBOIO d&ﬁ_br OBl dittkdlution
3,4-Dichlor ogge%l (et hyl sul fon 2H benzo

wa{chasqe fhroggh & ppd b Celiteo apd mheycw1tb tﬁtrahyé@ﬁlrmaawe filtrate was

o BB, 05 Ryl o FLELBPRSUS B gy i ey

ac&a‘r%ﬂfl’hﬂ ombihedr yrgatle lsfersakyedé odrivdaovednhydroie MgSO, and
sol ution was then cooled down to -78C, _and |ithium
evapaspted. hha resviting pd was purified iLcolgnn shiematosiarhyaglatieg with
| I 0
ethm g%é'tﬁ@ﬁﬁ Is‘g’glsig e\?\fig TS}%I Zggﬁ%%o/ (?qg% fle L:S‘mg@tﬂf?l (LCMS
R'Bob50mim) vvas al | ovved to warmup to roomtenperature

g MR {p @ 8205 S8 355 S A TR 9.0 1z), 8.04 (11, dd, 7 9.0 0.9

Hz), 7.82 (1H, dd, J 9.0 1.6 Hz), 7.49 (2H, d, J 9.0 Hz), 3.06 (3H, 5)

The compound below was prepared following the same general procedure.
2-(3,4-Dichlorophenyl)-5-(methylsulfonyl)-2H-benzo[d][1,2,3]triazole
LCMS RT=7.35min, MH" 342.1; 'H NMR (DMSO): 8.70-8.69 (1H, m), 8.57 (1H, d,

J 2.5 Hz), 8.37-8.33 (2H, m), 8.04-7.97 (2H, m), 3.37 (3H, s)

5-(Methylsulfonyl)-2-(naphthalen-2-yl)-2H-benzo[d][1,2,3] triazole
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chloride (1Om) was added to the solution, the organic

| ayer was separated and the 15 aqueous | ayer was
we@aoraetied three tinmes with ethyl acetate. ThePCDGBRIVES0056

organic layers were dried over anhydrous MgSO4 and

evaporated. The resulti ng s I id was purified by

t i t hyl
LSS AR B D, 8 2%@}1@5&%3 B2 (& ™,
0 6 -
547 LL6 RRTRPIRE oy ¥s LR, g, P00 B, B CabesVs i, 813
8.Q82HH, m), 8.82 G1H, de)J 9,017 Hzpy, 7.74-7.63 (28, 1(nz|a 331 sy. 5
Hz), 1.15 (3H, t, J 7.4 Hz) The conpound bel ow was
prepared followi ng the sane general procedure.

Méthod sGrtempeaedyyV ) - 5- (et hyl sul fonyl ) - 2H benzo [ d]
[1,2,3] triazole 25 LCMS RT= 6.89ni n; 1H NVR (DMSO) :
8.67-8.66 (1H, m, 8.39 (2H, d, J 9.1 Hz), 8.34 (1H,

7.79
{% fc&x?or%pgé%vligl(ethglsilgo{a%l;'ﬁﬁjHmij)[c?][gZélt? aE'ﬁl)el s (3

Tot ,a Jdr? 4‘>c1ﬂér)1k 3ﬂa§k0 udder// Rdddh/ WAST/4dBeD 074 )5 MddoropHenyl)-5-
Mol ecul ar Sl eves, 70C, 1-4h R NO2
(mﬁ/@efﬁalzfo’eylhmbﬂnmd}[l%ﬂtrn@@os Bme, 3 RmamoR+omd o dry

oo P RS Gbop BB e Py AR5 tthium

bidﬂﬂhﬁmlﬂylﬁlyl)ﬁnﬁqh@(ﬂmn]&/l 0.3Gmmol) was added. The reaction was leﬂ stirring

I or nitro
ot 5 ol o i weatbl s CINAL, D55t et e b ragTition was
allb@e@M8: warnP PR YoonD t&hpaiate (GTion. V\Aﬁlliboumaﬁﬁé&b@rammomum

si eves at room tenperature was added chloroani |ine

chlotide rth0miL) @Guraddyd to the solution, the organic layer was separated and the
aqueous layer was extracted three times with ethyl acetate. The combined organic
layers were dried over anhydrous MgSQO4 and evaporated. The resulting solid was
purified by column chromatography eluting with ethyl acetate/hexanes 20:80 v/v to
afford 52mg (54%) of the title compound (LCMS RT= 7.65min)
'"H NMR (DMSO): 8.68-8.67 (1H, m), 8.57 (1H, d, J 2.5 Hz), 8.38-8.33 (2H, m), 8.01-

7.94 (2H, m), 3.46 2H, q,J 7.5 Hz), 1.15 (3H, t,J 7.4 Hz)
The compound below was prepared following the same general procedure.

2-(4-Chlorophenyl)-5-(ethylsulfonyl)-2H-benzo[d][1,2,3]triazole

LCMS RT= 6.89min; '"H NMR (DMSO): 8.67-8.66 (1H, m), 8.39 (2H, d, J 9.1 Hz),
8.34 (1H, dd, J 9.0 0.8 Hz), 7.95 (1H, dd, J 9.0 1.6 Hz), 7.79 (2H, d, J 9.0 Hz), 3.45
(2H, q,J 7.3 Hz), 1.15 (3H, t,J 7.4 Hz)
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The resulting m xture was stirred at roomtenperature

for I'h, and then heated at 70C 10 for | h. After
w@om7iovg97 t he m xture was filtered of f, and t hBCT/GB2007/050056

filtrate concentrated in vacuo to afford the title

conmpound, whi ch was used cr Hde in the next step.

Met hod 7: Conpounds VI 1

2- (4- Chl or ophenyl) - 6- ()& @!} i fonyl) - 2H—|ndazole A

suspensi on of

E)-4- =& (4- ol n -o-e
an 1 in gam, S Ay e ! ﬁ el
80,50l i

was stirred at 105Cfor fter COORi
was filtered off and vvashed w th hexanes to afford
89ng (74% of the title conpound (LCMS RT= 6.17m n,
M-+ 307.0) 20 1H NWVR (DVMBO): 9.36 (1H, d, J 0.9 Hz),
8.34 (1H, br), 8.19 (21-1, d, J 8.9 Hz), 8.08 (1H,
dd, J 8.9 0.8 Hz), 7.73(2H d, J89Hz)
P(Ok),, 10b°B38 1. N

prepar e R the sa % gl
vﬁe?ﬁ) Chl or ophenyl ) -6-nitro-2H1 hdazol e V\D 200‘7/ 091107
PCT/ GB2007/ 050056wn 42 L thbliTef RENQ,/ i n;  1H NVR ( DM@ :
9.40 (111, s), 8.VBRBWH74 (111, m), 8.20 (211, d, J9.0
Hz), 8.08 (111, d, J9.2 Hz), 7.89 (1H, dd, J9.2 2.0
Hz), 7.74 (2H, d, J8.9 Hz)
2- (4-Cnl orophenyl ) -2Hi ndazole 5 LCMS RT= 7.05m n, M
MER3dE : é&n%‘{s%()): 9.14 (1H, d, J 0.9 Hz), 8.14
, (.77 (111, dt, J 8.4 1.1 Hz), 7.71

(111, dd, J 8.8 0.9 Hz), 7.67 (2H d, J 9.0 Hz), 7.33

(Eg—!lg)&lyogo- . dﬁtﬁ%@“@@@%ﬁﬁbh@ﬂéﬁd&é %ﬂﬂ.ddd, J 8.4
To24- Sﬁet?ﬁis@]f&@h‘ﬁﬂ%ﬁﬁob%ﬁkdld&?d@ t2 lmmrﬁ-(il) in ethanol (SmL) with

| or ophenyl) ni tro- 2 i ndazol e

m@e@ﬂaﬁm\oes |ahr0%tmvyaiur@f\ua dﬁéﬂecrhleroamlém E%?mg) 19mmol).
TH ‘}gghntﬁrxfﬁ“?ﬂt% 9‘;59 \%gogn STRIAHID 1%3 6@: dﬂth? &AM B 70°C

fopﬂll\dﬁ’ter cd8l the IﬂLx&ﬂ'ﬁmaJs Yiltered off) dedl the lgate %ﬂd:dnlrﬁ’@d in vacuo
ure was stirred at 80C for 3h, After cooling, the

to gffplisitth%Hﬂ%@nmqn@ewé@htvvﬂsé@@dncrad%abthépe@érqpe e(r) and
washed with tetrahydrofuran. After evaporation of the
sol vent, the aqueous | ayer was extracted twice with

Methbod|7 : Gampeimds VHe conbi ned organic | ayers were
washed with brine, dried over anhydrous 20 MpSO4 and
evaporated to afford 84ng (92% of the title conpound.

2-(M{eERRYophenyP G 0HEAS 1sHitbhyl)-2H-indazole
A suspension of (E)-4-Chloro-N-(4-(methylsulfonyl)-2-nitrobenzylidene)aniline
(133mg, 0.39mmol) in triethyl phosphate (2mL) was stirred at 105°C for 3h. After

cooling, a solid was filtered off and washed with hexanes to afford 89mg (74%) of the
title compound (LLCMS RT= 6.17min, MH" 307.0)

'"H NMR (DMSO): 9.36 (1H, d, J 0.9 Hz), 8.34 (1H, br), 8.19 (2H, d, J 8.9 Hz), 8.08
(1H, dd, J 8.9 0.8 Hz), 7.73 (2H, d, J 8.9 Hz), 7.58 (1H, dd, J 8.8 1.4 Hz), 3.30 (3H, s)

The compound below was prepared following the same general procedure.

2-(4-Chlorophenyl)-6-nitro-2H-indazole
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N- (2- (4- Chl or ophenyl ) - 2Hi ndazol - 6-yl )i sobut yram de
25 To a solution of
wQ2qozoenbor ophenyl ) - 2H i ndazol - 6- am ne (84ngy, BCBGBRWI)NS0056
in pyridine (5nm) at roomtenperature was added
i sobutyryl chloride (43L, 41rm0| ). The resulting

LS §EE {8 téﬁlﬂ%fvﬂkﬁgf?o? FITEC shpere- Sas tiomb 20 cn

d, PW(PIQZ)WB‘O@ (PAL &1, ET’I@GW@OM?I Qappren ZS(}JHE)E‘WQM oAl 40789 Hz)

by brine and water he ‘conbi ned or gani ¢ ayers Wwer'e
dried over anhydrous MySO4 and 30 evaporated. The

lj,d.was purified by colum chromat ography
Z'QF‘EH"H‘QP “P'ﬁ'i‘g't'ﬁ@?z cet at e/ hexanes 25 75 viv to
L@MfSORq‘—lioﬁnﬁll@éfﬁl* 0b9 bhEH INMIRE EVR, JRT5 192)38.14

8ni n, 314.2) WO 2007/ 09110 PCT/ GBZOO / 050056 4
(2HHLNRO stn@w (115 d,4/ §41-11H2)s .71 §1H4dd, ¥8.8 0.9412)) 668 (2H, d, J

: : 2 : Hz)
o8figy 7R3l e 4. Thigy . dad s fesp G 29
7.36 (1H, dd, J 9.0 1.6 Hz), 2.90-2.81 (1 H m, 1.34
(6H, d, J 6.8 Hz) 5 Method 10: Conpounds | X
2-(4' - Chl orophenyl ) -6-(isopropyl sul fonyl)-2Hindazol e
r ask under nitrogen was added
25¥i8g§gﬁ¥&§g§wg}5Y§h6 (met hyl sul fonyl ) -2H i ndazol e
(200nmg, 0.65mmol) and dry tetrahydrofuran (9nlL). The

é- Folutlon .t en ooLed down to -78C, and |lithium

ChlorophanyDrii T Tf?é“‘{‘e 72nL, 0.72mol) was
Toaddeg. 4m%r5§%&1)%1%aﬁ Sdaz@Ei T (1931%% 78@, fﬁﬁmbl?
and then net i odide (81L, 1.31mmol) "was added he
tetsxhb'dtqﬁmnmraﬂ lowkyd (el )nat rroom tempetaismm wesrpdded wranonium

onlgdide {lam PEEHED The Bl AETRAH G R P g 105me

1.SRRA613 R addsll. tihe r@quﬁfguﬁlxhﬁy Vs \WBfre® ¥t 8GRCLBE 3K, hAﬂéi‘ cboling,
times with ethyl acetate. The conbi ned organlc I%%ers

the\selatien wag fiieead Bironghr dipad 0%@@@ a#ndl woshee rutle detrapydrofuran.

S uty f t

ABF b AoT Br o SR ] ol 18 WD GiRBUB  ARERRK ety
ac&anep ThO Ydpmbinet hﬁgztm& ﬂ@efSOWmuwakhed watShitle; dbield Bvien anhydrous

MH335.2) 1H N ; g H .d, JO0.9 Hz),
MgSQgang! ezfapqrﬁqd toppiforg Sf@g( @|2|%)a> theditly qgmpoundy’ g o7

(1H, dd, J 8.8 0.8 Hz), 7.72 (2H, d, J9.0 Hz), 7.49

(1H, dd, J 8.8 1.6 Hz), 3.58- 3.48 (1 H m, 1.20 (6H,
Mecthod ®. :8Céinpouds ¥Hipounds |isted in Table 2, can be

prepared by anal ogues nethods to those described

above, or by literature nmethods known or adapted by

N-{(21{4-2%8iciephenyl)-2H-indazol-6-yl)isobutyramide
To a solution of 2-(4-chlorophenyl)-2H-indazol-6-amine (84mg, 0.34mmol) in pyridine

=

(SmL) at room temperature was added isobutyryl chloride (43uL, 0.41mmol). The
resulting mixture was stirred at room temperature for 16h. Ethyl acetate was added and
the organic layer was washed twice with saturated aqueous copper sulfate, followed by
brine and water. The combined organic layers were dried over anhydrous MgSO4 and
evaporated. The resulting solid was purified by column chromatography eluting with
ethyl acetate/hexanes 25:75 v/v to afford 11mg (10%) of the title compound (LLCMS
RT= 6.38min, MH" 314.2)
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PCT/ GB2007/ 050056 44 dains 1. Use of a conpound of
wo-00mdEo 1) or (I1) i Al N A2iIA N A2 ~\ N P RGB1087/050056

\ d/ A5 M\ R | 1l 5vvherein A, A2, A3, Adand

A5, which may be the sane dlfferent represent N or

'HoOMR PSS D3R Gronp gﬁ&%ﬁﬁéﬂ%%ﬂz@ﬁ&@ sA0aIDaas 831 CH,

d, ‘<§»\‘99(}Jﬁ§)t Wtzmmtl a&'de@ o'm%ﬁdlstsl(gﬂ dM‘@@P@i) @%féﬁ@n&d J9.0 1.6
pair 4 ’each représent CRI, then’the adjacént

HZt),a?%-ﬁ&:lt(d)HBm) k.3 eithal J & Hz) heir substituents may
forma ring B, when A5 represents CRI, then A5 and N -
R9, together with their substituents may form a ring

Méthod 109 Compenadsexeuti cal ly acceptable salt thereof,
I'n the manufacture of a nedi canent for the therapeutic
and/or prophyl actic treatnent of Duchenne nuscul ar

r r tEophy, or cachexia. 2.
€ hé‘gcgﬁﬁnﬁgg%%ogﬁ%’i&lﬁ %ﬂ)eérﬁe'ln?l lei n the conpound
Toof a f @fyruBSehldnk efasksedider 2tregeky |wasal dddsy @’-(4861ﬂd>rophenyl)-6-
each t| onal |y substituted by one to thre
(mgthyseliaey i eindgeale (ApRmen0#5ymed) iy Sffgahgdrofuran (9mL). The

f1o27€0R
e ol P CTERY I RS i 0 2.
0.782mmobl) Ats radged Jdetrsadion wdsdeﬂalstlrnng at -78°C for 1h, and then methyl

iodide (81uL, 1.31mmol) was added. The solution was allowed to warm up to room

temperature for 16h. Aqueous saturated ammonium chloride (10mL) was added to the
solution, the organic layer was separated and the aqueous layer was extracted three
times with ethyl acetate. The combined organic layers were dried over anhydrous
MgSO, and evaporated. The resulting solid was purified by column chromatography
eluting with ethyl acetate/hexanes 1:2 v/v to afford 20mg (9%) of the title compound
(LCMS RT= 6.53min, MH" 335.2)

'"H NMR (DMSO): 9.37 (1H, d, J 0.9 Hz), 8.29-8.27 (1H, m), 8.18 (2H, d, J 9.0 Hz),
8.07 (1H, dd, J 8.8 0.8 Hz), 7.72 (2H, d, J 9.0 Hz), 7.49 (1H, dd, J 8.8 1.6 Hz), 3.58-
3.48 (1H, m), 1.20 (6H, d, J 6.8 Hz)

The compounds listed in Table 2, can be prepared by analogues methods to those
described above, or by literature methods known or adapted by the persons

skilled in the art.
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L is single bond and R3 represents: thioalkyl
optionally substituted by al kyl or optionally

waadwsndtior ed aryl, WO 2007/ 091107 PCT/ GB2007/ 0OBODES2004550056
O-aryl or thioaryl, in which the aryl is optionally
substi tut ed, optlonally S QStltuted aryl, hydroxyl,
NR1OR11 5 SC2R12, 13S02R1 NR, C(=W R16

CINREESC( =WR17, R, R', R12, R13, R14, R16 and R 7,

1 thi QGRY Bfpblis S6FGImdl, o) bignent, 10 T epr esen

hydr ogen, yl optionally substituted by optionally
substltuted aryl, optionally substituted aryl, in
addi tion, R10 and R’ together with the nmitrogen to

whi ch the are attached may forma 15 may
have t g as NR1oR11, and ich
may beAthe sa |fferent may edch reprlesent Ml kyl
substifuted b one % of hal og al 5//
optlonA\Ly t gt ed aryl or optlon Yy substitut ed

aryl , optA ally Qubstituted aryloxy, 20 aryl
NRlCR' and when R16 or R 7 represents NR1IR11l, omR® of
R10 and R' may additionally represent CO al kyl
optionally substgji tuted or CQOaryl optional l%i
substituted, and in addition to the definitions shared
wth R7, RL6 nmay represent hydroxyl; 25 or a conpound
of formula Il of claiml1 in which A5 represents CH,
wherein L is single bond and R3 represents:
At RPORA, hn PR WARA thyy BaHRS khrhd Bleglfféi/englr@(ﬂeséﬂ't N or CR'
opt’ional 'y sUbstltuted aryl, thioaryl, in which the
Roaepresdnts ﬁ@tﬂbnat Whichubsstd smgle dond or a linker group and R’ represents

hydrogen or a substituent and

W.

in addition,

when an adjacent pair of A' — A* each represent CR', then the adjacent carbon atoms,
together with their substituents may form a ring B,

when A® represents CR', then A’ and N — R®, together with their substituents may form
aring C,

or a pharmaceutically acceptable salt thereof,

in the manufacture of a medicament for the therapeutic and/or prophylactic treatment of

Duchenne muscular dystrophy, Becker muscular dystrophy or cachexia.

2. Use according to claim 1, wherein R? in the compound of formula 1 represents
alkyl, alkoxy or aryl, each optionally substituted by one to three subsitutuents, R%,

which may be the same or different.
3. Use of a compound according to:

formula I of claim 1 or of formula II of claim 1 in which A’ represents N,
wherein:
L is single bond and R? represents:

thioalkyl optionally substituted by alkyl or optionally substituted aryl,
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optionally substituted aryl, 30 hydroxyl, NO2, CN,

NRI R 1 WD 2007/091107 PCT/ GB2007/ 050056 46 hal ogen,
WGEARRN21107 13S02R14 NR , C(=WR16, 5 OC(=W NRIORGB2007/050056

NR15C(=WR17, R, R', R12, R13, R14, R15, R16 and

R 7, which may be the sane Qr dlfferent repr esent

S ox B 52 R B o D3l S 720

addlog)hgﬁhu yishfstiidd Brylt oget her with the nitrogen to
they are attached may forma ring, R12 may have

t he hydrosyheani ng as NR1IOR11, R16 and R 7, which may be

theg\fl@nﬁuor di fferent, may each represent 15 al kyl

sub ted by one or nore of hal ogen, al koxy

opt isgRrMy substituted aryl or optionally substituted

aryI lggp gnally substituted aryloxy, aryl or NRK

M6 or R 7 represents NRLR11, one of R10 and

rqa( Wf} dtionally 20 represent CO al kyl optionally

subs ed or COaryl optionally substituted, and in

addINR]éG(ﬁ\U)RIﬁ,e defi nitions shared with R 7, R16 rmy

reprq en; dro 4. .Use agcording to claim2, i
g Rt \H%T,clﬁ“n%ad Bo'> oo Ay by thalsmm@r@n@lfferent

reﬂf@éénf el@’dﬁ%%ﬂgenlgﬁ %Eﬁé’ﬂal 9PShRls lf}“tlﬁ)ttlohéﬁ)ﬁ 4uBY%itRRE aryl,

oXy r opt i onal
optlonally substituted aryl,

in addition,
1% and R" together with the nitrogen to which they are attached may form a

ring,

R'? may have the same meaning as NR'°R"’,

R'®and R"7, which may be the same or different, may each represent

alkyl substituted by one or more of halogen, alkoxy optionally substituted aryl
or optionally substituted aryl,

optionally substituted aryloxy,

aryl or NR'R"!

and when R'® or R'” represents NR'°R'!, one of R'® and R'' may additionally
represent CO alkyl optionally substituted or COaryl optionally substituted, and

in addition to the definitions shared with R'”, R'® may represent hydroxyl;

or a compound of formula IT of claim 1 in which A’ represents CH, and wherein
L is single bond and R? represents:

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,

optionally substituted aryl,

hydroxyl,

NO,,

CN,

NRIR!!,
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substituted aryl, thioaryl or aryloxy, alkoxy
optionally substituted by optionally by al kyl or
W@piao7omabt y substituted aryl, hydroxyl, 30 PCT/GB2007/050056

OC(=W NR1OR" aryl, thioalkyl optionally substituted

by al kyl or optionally substituted aryl, thioaryl, in
%2 the aryl is optionally substituted, WO

2007P198§8:07 PCT/ GB2007/ 050056 47 NO2, CN, NR OR i

hal C%(ERU 5 SO2R12, 13S02R14 NR C(=W R16,

NRL5C(=W RL7, P(=O) OR4oR4i, 10 Rio, R i, RL2, RI3,
R14N1§15021§16 R17, Roo and R41, which may be the sane
or I rent, represent hydrogen, al kyl optionally
substyi d by optionally substituted aryl,

opt icrEWINRE'ORSt i tuted aryl, in addition, NRIORL1
t oget her Wlth”the nitrogen to which they are attached
mayNRt) ﬁ( R'ng, 15 R12 may have the sanme meaning as

en Rmﬁ“‘ rb[tn% Igﬁé%ﬁop )p@é ﬂﬁ@a%lbr ﬁ'@érent

repr es’ent \Aﬁydr ogen I oha

repwmt l}iydtr@génaralkyl Bﬁﬁormhly satpptiaadt byh ysbtionylly 3dul§§tiw‘ued aryl,
I, and R17 nmay represent al kyl substituted
0P89naéWé“B$tlt%*6¢éWéf hal ogen, al koxy, 20 optionally
subqﬁg&dﬁl&g aryl or NRR'" 1. 5. Use of a conpound
accor di ng to ei t her:
R'® and R" together with the nitrogen to which they are attached may form a

ring,

R'? may have the same meaning as NR'°R"’,

R'®and R"7, which may be the same or different, may each represent

alkyl substituted by one or more of halogen, alkoxy optionally substituted aryl
or optionally substituted aryl,

optionally substituted aryloxy,

aryl or NR'R"!

and when R'® or R'” represents NR'°R'!, one of R'® and R'' may additionally
represent CO alkyl optionally substituted or COaryl optionally substituted, and
in addition to the definitions shared with R'”, R'® may represent hydroxyl.

4. Use according to claim 2, in which R' and R?, which may be the same or
different, may represent:

alkyl optionally substituted by one or more halogen, alkoxy or optionally
substituted aryl, thioaryl or aryloxy,

alkoxy optionally substituted by optionally by alkyl or optionally substituted
aryl,

hydroxyl,

OC(=W)NR'R

aryl,

thioalkyl optionally substituted by alkyl or optionally substituted aryl,

thioaryl, in which the aryl is optionally substituted,
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formula | of claiml1l or of formula Il of claim1 in
which A5 represents N, 25 wherein: L represents a
WO 20vk@911gT oup which is: 0, S or NR18, al kyl eneCT/GB2007/050056
al kenyl ene, al kynyl ene, each of which may be
optionally interrupted by4§ne or nore of 0, S, NR18,
or % or nore C-C single, double or triple bonds, 30
and 'RiB represents hydrogen, alkyl, COR16 or a
conggyind of fornula Il of claim1l in which A5
represents CH, wherein: L represents a |linker group
whi YRR, WO 2007/ 091107 PCT/ GB2007/ 050056 48 0, S,
NR1g, . al kyl ene, al kenyl ene, al kynyl ene, each of which
may B98Nt i onal Iy interrupted by one or more of 0, S,
NR1&0,Rr#2 one or nore C-C single, double or triple
bonds,,.a -N,N- single or double bond, 5 and R18
repMRePOR hydr ogen, al kyl, COR16 6. Use of a conpound
accqﬂg' g{do any preceding claimin which when any of
t he ubsti’tuents represents al kyl, alkyl is saturated
and NRISCE=W)R'], to 10 carbon atons. 10 7. Use of a
compound according to any preceding claim in which
ar yIP(FQ)@ReoRais onmt i ¢ hydrocarbon or a 5 to 10 menber ed
aro i hat emocyd e sontal i Ngp 1
el cabeSy RUER R G REN R QL D9R D Afd Ry WIEHE Ry WeOE same or
différemto gepresent hydogen, alkylgoptioratly tsubstituted shyd eptiareallyosubstituted
anés 8, Lﬁel&%.a compound according to any preceding
| SRUAPATHSUBSHUPIATYY i s phenyl or naphthal ene. 9. Use
i f qng@dm&ﬂnd according to any preceding claim in
whi ch lgéél is furan, thiophene, pyrrole or pyridine.
20 MR "Risdogsthes vativitho nitebgar dowliich ghayare htgdohed majy fiorm a ring,

whi gharing B or ring Cis a wrated or unsaturated
3t 151a?§§%ee€‘8(§a188%}?8@§}.5ia§® eterocyclic ring. 11.
Use vitfenaR G aoResents RREW Yithat NR''RI 'amBy tepredtnivhy drbBgén, @Dalkyl

B is benzene ring. 25 12. Use of a conpound according
and £Q pptiopally substiiedaryking C is a 3- 10 nmenbered

R'® may represent hydroxy, alkoxy, or NR'°R'!,
and R'” may represent alkyl substituted by one or more of halogen, alkoxy,

optionally substituted aryl or NR'’R"!.
5. Use of a compound according to either:

formula I of claim 1 or of formula II of claim 1 in which A’ represents N,

wherein:

L represents a linker group which is:

O, S orNR'®,

alkylene, alkenylene, alkynylene, each of which may be optionally interrupted
by one or more of O, S, NR'3, or one or more C-C single, double or triple bonds,

and R'® represents hydrogen, alkyl, COR .

or a compound of formula II of claim 1 in which A°® represents CH, wherein:

L represents a linker group which is:
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saturated or unsaturated carbocylic ring. 13. Use of a

conpound according to claiml1, in which at | east one
wRloorepriesents 30 NRISC(=WR17. 14. Use of a RCHP8200d/050056

according to claim1, in which at |east one Rl

represents NR15C(=0 R17. 2007/ 091107

PCT/ G%Z&%ié 050056 49 15. e of a conpound accordi ng

to > in which at | east one Ri represents

CON
CENOTL, Bk 10h o BT 18900 Rl B

bywine oemordf/0; 8, NRI*cortang o mmre Cal lsipglepioutds or wiplebonds, -
C6 su tuted b al kyl ClL - C6 substituted by
al kéxy 81 nége d\éﬁgﬁi"\é% kyl G - C6, perfluoroal kyl
Cl- 268 R'PRer%éntORYdrBpa, hiky 15141@1’16t uted by one or nore
of hal ogen, al kyl Cl1 - CG, al koxy Cl- C6, am no,

(aI kyl Cl- C6)am no, di(al kyl Ci- 06) am no or phenyl ,

f ur & %E‘e %@%%Lrtp&s&éd Q(?c%pcilﬂ% r&ﬁ; egéd aﬁrp Wheﬁ‘%g}r of the

4CC Ot |ng

sub\dﬁuﬁelntmpre@ént@ﬂkjﬂl alkyRs sanfhtéi?andslas Glohet td macarbémms.
20 18. Use of a conpound according to claiml1, in
whi ch at | east one of Ri represents NRL5CONRi ORi i,

when [ : :
7 di fflgéree%@%oﬁg’gmgﬂe a(exi:t e from ogl%l (ﬁg% I%%@U%{st“fhtlﬁht 8131 s an
aramnatic, hydrégarbanadr £Gatoy 10 apmbenal arpmatib eicrodydal cort8iningske to 4
of a co i)un ccording to clai , 1 n which at | east
hefgtin Aok BaB 0 S Beh RIPTOoN AR, SIRIoR  mitogeh 3iom as a
rm%%ﬁ&ft@&t%éﬁ&és%ﬁd&&' alkyl G to C6 and COphenyl
optionally substi t ut ed by one or nore hal ogen. 20.

Use of a conpound according to claiml1, in whi ch at

Iea one of Ri represents K toC6 naII

8. s opdlse Dl A sampg s ERprTH tospny BrebyinE el puhiSh ahs? Rphctyt or
napmﬁm@ﬁ@bly 5 or 30 6-nenbered saturated or

unsat urated heterocycle preferably containing one to

two heteroatons selected fromN, S and O

9. Use if a compound according to any preceding claim, in which aryl is furan,

thiophene, pyrrole or pyridine.

10.  Use of a compound according to claim 1, in which ring B or ring C is a

saturated or unsaturated 3 to 10 membered carbocylic or heterocyclic ring.
11.  Use of a compound according to claim 1, in which ring B is benzene ring.

12.  Use of a compound according to claim 1, in which ring C is a 3- 10 membered

saturated or unsaturated carbocylic ring.

13.  Use of a compound according to claim 1, in which at least one R; represents
NR15C(=W)R17.

14.  Use of a compound according to claim 1, in which at least one R; represents
NR15C(=O)R17.
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WD 2007/ 091107 PCT/ GB2007/ 050056 50 21. Use of a

conpound according to claiml in which at | east one of
w@Rorepriesents CORL6 and R16 is al koxy Cl1 - OBCT/@BR09G/050056

(alkyl C1 - C6)amno or di(alkyl C1 - C6) amno. 5

22. Use of a conpound accor4?i ng to claim11, in which

at least one of Rl represents: NO2, hal ogen, am no

or (alkyl Cl- CB)amino or di(alkyl Cl- C6) anmino in
15Whl met&ea @érg])(éunﬁjacc&‘aln%Gto' SaiftPi] BNRhick 23 4Rt bAdRE Je¥sents

phenyl or a menber ed saturated or unsaturate
CONRp&ter ocycl e, NHSQ2al kyl Cl1 - C6, NHSQ2phenyl,

SQ2al kyl C1 - C6, phenyl optionally substituted by Cl

to C6 al koxy Cl- C6, a 5 - 10 nenbered, saturated or

16UNS atser it £6bmpatind-acebrditg- ©Ydhint 1 hit ﬁhféﬁ)é@'l@st ére R, reg)resents
containing froml - 3 het er oat oms sel ected from N

NH\G@RG) wherein Rg inselectedbfigound according to claim 1, in
| r@gr esent aryl and is optionally substituted
by on o) ree substituents, R2, which may be the

sarran@r]Cldl(f6fsabgnﬁtedB§)pBény1Use of a conpound accor di ng
to claim22 in wh is a5 - 10 nenbered aromatic

nDn@lky(l)Qb.CacsybptptetegygtaB?ﬁxyfs Cge of a compound

acc%gyn% (;:LalmZS in which the aromatic systemis
Ha rocar 26. Use of a conpound according to

cl ammﬂ%roalkyhﬂam@ the aromatic hydr ocar bon i's

benz ne or ene 30 27. Use

BB GPH G AP HSIEC By IO ! BA DB AL Yo adkony
ca CJ,1 ahfd P %:Mﬁirl' (931 5@8&1%51100 ammympg C%ﬂt}lﬁo 'bP ?ﬁ‘&lyl
heteroatorrs may be the same or differeént,

sel é&ﬁ@dllf)hemwi N O and S. WD 2007/ 091107
PCT/ G 7/ 050056.. .51 28. of @ conpound accordi ng
Lo PR LBV RO F O eP e eyl i o system | <

17.  Use of a compound according to claim 1 in which one or both of R; and R; is

other than -COOH.

18.  Use of a compound according to claim 1, in which at least one of R; represents
NR;sCONR;oR;;, wherein Rjp and R;;, which may be the same or different, are
selected from optionally substituted aryl, alkyl and COaryl optionally substituted.

19.  Use of a compound according to claim 1, in which at least one of R; represents
NHCONHR 5 and R;s is selected from phenyl, alkyl C; to C¢ and COphenyl optionally

substituted by one or more halogen.

20.  Use of a compound according to claim 1, in which at least one of R; represents
alkyl C; to Cs, optionally substituted by phenyl or a 4 to 7- membered, preferably 5 or
6-membered saturated or unsaturated heterocycle preferably containing one to two

heteroatoms selected from N, S and O.



10

15

20

25

30

t hi ophene, furan, pyridine or pyrrole. 29. Use of a
conpound according to claim2, in which the
waasvdtioent (s) R2 is/are 5 selected from i s:PEl/&BRO0TCL50056
- C6, optionally substituted by thiophenyl or phenoxy,
each optionally SUbStItUtES by hal ogen, al koxy Cl1-
!

hi oal k
210t (USRI ompsand AACEAING o FEirD da whirk! Iogdonk el Briepresents
COR, AR R QIkBRY GRLLC G, (1R L RAAHE of ialkyl C1 - Co)

ferent represent ’5 hydrogen, al ky
antingiet her with the nitrogen to which they are attached
forma 5 to 7 nmenbered ring which nmay contain one or
nore additional heteroatons selected fromN, 0 and S,

22hal QuRRf a coMPBIR] adcBrdif Bltldih?l , i RhRHR Idastione of R; fepresents:
menbered ring which may cont ai n one 20 or nore

adle(P:anaI het eroat ons sel ected fromN, 0 and S,
R § in which RL7 represents al kyl Cl- Cg,
option F?y substituted by: phenyl or hal ogen, or

pherylin®pt (amaldly (Sd)hﬁiniotdﬂtd@(dlklyy Cal i@y mib in vlich the alkyl C;
car. boxy | ogen, or 6 menbered
to Qatlwmw@aﬂb ﬁumﬁ%%bsaplae@yh@% feé OF Panemnbesed f:fwraafi 0f ugsatyrated
cfr ered saturated or unsaturated heterocycle
optronally substituted by hal ogen, alkoxy Cl to Cg,

car XSO mikyd Gy Ly NERENPHGR]L, 1. 30 30. Use of a
cording to claim29 in which NR1IO R11
reggg§£@Y€6 rrole, N-piperidine, N (Cl- CO al kyl N
pi p rRalR TR AARL b e, 1V6, 29 09197
él? /105a0 556 52 ? Use 0 a{c’:o?rpg%nd of formula
| | @fS el bﬁ memhemd/\dsatutateﬁsor emaasaind,smm onpiesyglie hgterocycle

contafii es§ 0 — 3 heteroatoms selected from N, S and O.

23.  Use of a compound according to claim 1, in which Rj represent aryl and is
optionally substituted by one to three substituents, Ry, which may be the same or
different.

24.  Use of a compound according to claim 22 in which R3 is a 5 — 10 membered

aromatic mono- or bi-cyclic system.

25.  Use of a compound according to claim 23, in which the aromatic system is a

hydrocarbon.

26.  Use of a compound according to claim 24, in which the aromatic hydrocarbon is

benzene or naphthalene.

27.  Use of a compound according to claim 23, in which the aromatic system is a
heterocyclic system containing up to three heteroatoms, which may be the same or

different, selected from N, O and S.



10

15

20

25

30

-NIl.NH, -CH=CH, 5 -C=C or -NCOR16 in which R16
represents phenyl or a 5 or 6 nenbered saturated or

wa@e@averiat ed heterocycle optionally substitut eBCgB2007/050056
hal ogen, alkoxy C 1| to C6, carboxy. 10 32. Use of a
conpound accordi ng to cl aluggll in which two of Al - A4
repr se t nitro

28 o a1COmPORA gﬁc% gé? clgim 27%%@%%@%@@%‘3% ic system is

thiBpReneIfifan Btte Hgﬁngg a conpound according to claim
]'b # whlchf)§lr1 of Al- A4 represents CRL. 35. Use of a

corrpound as listed in table 1 according to claim1l. 20
29.  Use of a compound according to claim 2, in which the substituent(s) R” is/are
selected from is:
alkyl C; — Cs, optionally substituted by thiophenyl or phenoxy, each optionally
substituted by halogen,
alkoxy C; — C,
phenyl,
thioalkyl C; - Cs,
thiophenyl, optionally substituted by halogen,
NO,,
CN
NRigR11, in which Ry and R;;, which may be the same or different represent
hydrogen, alkyl C; — Cg, or together with the nitrogen to which they are attached form a
5 to 7 membered ring which may contain one or more additional heteroatoms selected
from N, O and S,
halogen,
SO,R 5, in which R;; represents a 5 to 7 membered ring which may contain one
or more additional heteroatoms selected from N, O and S,
NHCOR,7, in which R;7 represents
alkyl C; — Cg, optionally substituted by:
phenyl or halogen, or
phenyl optionally substituted by alkoxy C; — Cs, carboxy, or
halogen, or
a 5 or 6 membered saturated or unsaturated heterocycle,
phenyl or a 5 or 6 membered saturated or unsaturated heterocycle

optionally substituted by halogen, alkoxy C; to Cg, carboxy or a group SO2NRoR;;.

30. Use of a compound according to claim 29 in which NR;y R;; represents N-

pyrrole, N-piperidine, N’(C; — C¢) alkyl N piperazine or N-morpholine.
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52
31.  Use of a compound of formula II of claim 1 in which A’ represents CH,

wherein L represents:
-NH.NH-,
-CH=CH-,
5 -C=C- or
-NCOR ¢ in which R;¢ represents phenyl or a 5 or 6 membered saturated
or unsaturated heterocycle optionally substituted by halogen, alkoxy C1 to C6,

carboxy.

10 32.  Use of a compound according to claim 1 in which two of A; — A4 represent

nitrogen.
33.  Use of a compound according to claim 1 in which one of A; — A4 represents
nitrogen.

15

34.  Use of a compound according to claim 1 in which all of A; — A4 represents CR;.

35.  Use of a compound as listed in table 1 according to claim 1.

20



