WO 2006/ 040568 PCT/ GB2005/ 003953 -1 CHEM CAL COVPOUNDS The i nvention

rel ates to chem cal conpounds, or pharmaceutically acceptable salts

t her eof , wibi2eév/@aws8ess B-Raf inhibitory activity and ar @eCacmwaiogdsy usef ul
for thelr 5 anti-cancer activity and thus in nethods of treatnment of the
human or ani mal body. The invention alsb-relates to processes for the
manuf acture of said chem cal conpounds, to pharnaceutical conpositions
containing themand to their uUSHEMICAE OOMEFQ@UNDSE of nedi canents of use
in the production of an anti -cancer effect 1n a warm bl ooded ani mal such
as man. 10 The cl assi cal Ras, MAP protein kinase/extracellular signal
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(revie @ntizcangss petidtypad thusin nesioodsif tresiineﬂnbg@ﬂﬂs#lumaé oganimal body: The3, 3- 62) .
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upon bi nding to guanosi ne triphosphate oad sre Ing in the
phosphor phamagsutaaticaupdsitats containiipthepranties twir vie in thetredhufdsais of hen

phosphor | ate and actiyv Ks ch i.n turn hosphoryl e and activate
ERKs. - 1B ALUSHID Rg‘/)%f“?té‘?fls? ‘Fatnﬁ?ﬁetf &t @ﬂ‘ﬁmgﬁ?f)fl gHEahiicheus

resul ti ngs hdant he phosphoryl ation and regul ati on of activity of
transcription factors such as Elk-1 and Myc. 20 The Ras/Raf/ MEK/ ERK
pat hwd§ has bédés chegorlRed, Raf, M)‘hlfprdwnélrta@e/c)ttmcelluimrmgmm—mgukaMMQW by
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and/ on5muieaibetsare fedasiyedrte mixeslasmd nfehﬁra@ﬁtuﬁbmhndlﬁéhb%ﬁaﬁﬁﬁn&ﬁgaé‘éphﬁtar eoni ne
protein kinase isoforms have been reported Raf- / c- Raf f and A- Raf

(revi enefOTR) lgadedkRastsenlng %rbthaphosphplaféamomané.a%w@n ofRehprojans Actiggsd
25-40), RO HENGRoshf rzyxg @a %g@aée RRERE il DAY @{da Bkl ok PIRARASate ERK

dupl i cation. genes are express i sSsues
hi gh-1ev é]poaﬁpmmls)anxRK\% trBadRadate fromehe oyteplasm ssthe rmnkéus!\rdﬁ’a]ftmg fin threoge ni t al

tissue. hi ous f . fam mepbers. have overl appi ng but
di sti nct PH?@?‘H’S’W%’&I“ “%tioﬂlég%%ﬁ%‘? ‘?Qi’é‘lonffﬂﬁﬁ%rtslsk}?&as( ]ﬂgg]e Y&nd
Rapp, 2bxpt. Cqib RB@’Raf/I\/IEK/ERK pathway has been reported to contribute to the tumorigenic

phenotype by inducing immortalisation, growth factor-independent growth, insensitivity to

growth-inhibitory signals, ability to invade and metastasis, stimulating angiogenesis and
inhibition of apoptosis (reviewed in Kolch et al., Exp.Rev. Mol. Med., 2002, 25 April,
http://Ww.expertreviews.0rg/020043 86h.htm). In fact, ERK phosphorylation is enhanced in

25 approximately 30% of all human tumours (Hoshino et al., Oncogene, 1999, 18, 813-822).
This may be a result of overexpression and/or mutation of key members of the pathway.”

Three Raf serine/threonine protein kinase isoforms have been reported Raf-1 /c-Raf,

B-Raf and A-Raf (reviewed in Mercer and Pritchard, Biochim. Biophys. Acta, 2003, 1653,
25-40), the genes for which are thought to have arisen from gene duplication. All three Raf

30 genes are expressed in most tissues with high-level expression of B-Raf in neuronal tissue and
A-Raf in urogenital tissue. The highly homologous Raf family members have overlapping but
distinct biochemical activities and biological functions (Hagemann and Rapp, Expt. Cell Res.
1999, 253, 34-46). Expression of all three Raf genes is required for normal murine



1999, 253, 34-46). Expression of all three Raf genes is required for normnal
muri ne WO 2006/ 040568 PCT/ GB2005/ 003953 -2 devel opnent however both c- Raf
and B- Rafwaneowmgissred to conpl ete gestation. B-Raf -/- poiram20d05003453E12. 5
due to vascul ar haenorrhagi ng caused by i ncreased apoptosis of endotheli al
cells (Wjnowski et al., Nature Genet.-24997, 16, 293-297). B-Raf is
reportedly the nmgjor isoforminvolved in cell proliferation and the

pri mary deo8188iheff hde086h 6-FBAand ACRAMVAS kdi@iired SOEGHpletcTesiaRtis B-Ruf 4t | ons
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2003, 52, 706-712), colon and ovarjan_cancers, (Davies et al., Nature, 10
2002, 4 Fpmatqoissnse mygtorte beaidentificd axghusbighi tor B-Raf ogwouye viha
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Cancer have also been shown to be essenti al
for nEl 2004 K PHO-9E4bThe mostftequentimsfatomiat Belaf (80%oh oy glniamae acid for vGlineer

Res., 2003, .63, 5198-5202).. As key dri f .the Raf/ . ER i [ 11
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di scl oses certain benzene- 1,3 -am nocarbonyl ~conpounds which are
i nhi bi t dneludingtRae apd gehyathifantoratcapyaraitivaipnsesitinginoNpstitpiverativeiéen e of

TNFa, ' ' | eukins,. i ti. L-4. ~Ih '
e ool EHSs bR o PR R s el B hel 0L o
are ppd enty, BadReb4) Haihdiycsted (Welbck 8E41Q(Hinbe Res§ 2pe4;tead2338-2312yasd ul in

the treatment of 'neoplastic disease. 25 Accordingly, the present invention
provi deshaye elsapeerhshayin herpsseatial) fpr megomy celd vipbpitRapgd fygnstegmation '

(Hingorani et al., Cancer Res., 2003, 63, 5198-5202). As a key driver of the Raf/MEK/ERK
signalling cascade, B-Raf represents a likely point of intervention in tumours dependent on
this pathway.

20 AstraZeneéa application WO 00/07991 discloses certain benzene-1,3-aminocarbonyl
compounds which are inhibitors of the production of cytokines such as‘ TNF, in particular of

. TNFa, and various interleukins, in particular IL-1. The present inventors have surprisingly

found that certain benzene-1,3-aminocarbonyl compounds are potent B-Raf inhibitors and are
accordingly expected to be useful in the treatment of neoplastic disease. .

25 Accordingly, the present invention provides a compound of formula (I):
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wherein:



Z XR5 R6 (1) wherein: WO 2006/ 040568 PCT/ GB2005/003953 -3 Ring Ais
carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH
noi ety t WO 2006t040358n nay be optional ly substituted by apgrampoesaiossssed from
R9; Rl is a substituent on carbon and is selected fromhalo, nitro, cyano,
hydr oxy, - ami no, carboxy, .carbanoyl, neBeapto, sul phanoyl, Cl1_6al kyl,

C2_6al kenyl, C2_6al kynyl, Cl1_6al koxy, 5 Cl_6al kanoyl, Cl_6al kanoyl oxy,

N-(Cl _6al kyl )Rfﬂ is Ni*bdcﬁc 198t kotbioRAd N Gheiein ﬁ@hl&éﬁé&%c@'ﬁlymaontams an -NH-
N-(Cl 6al kyl ) car am)yl N-( Cl _6al Ky ?car banoyl, Cl. 6al kyl SgO)a wherein a

is 0to mmemth@hmw@g@rt@abbwptlor@ﬂy @absm;@%by bérgupaﬁ@ieﬁtﬁd from R’
N-(Cl _6al kyl) ul ph N (CL alk
Cl_6al kyl sul p on %%%%%emcogr%b(@ cap 5[3%(9)[6 rﬁlﬂ? fé?%ér OCFXﬂnORhydrOXWel n R1

may be Q&&bcﬁd?@bdrbarﬁﬁﬂﬂ§ﬁlbidap®dsﬂphéﬁ@dyb@1 sﬁhkyﬁr@ s8lkenfl] €, BUnyRI ke n i f
said 10 heterocyclyl contains_an -NH_ nmoiety that nitrogen may be .

opt i ondl Cysabiapeyl Cusadkpngyloxy ghdGpeallod)agtinedV. M Emertiegh)2aming sel ect ed from
0-4; wh t O NH-,
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hyflr gxy , whéreinl aLie 0ab et @Qg@lkop@:@tnbonyl Gﬁsaﬁwxlgaiatbon}dmimanﬁa(? Gaﬂeylysamﬂmo?frl I
sul pha al ke al kyn noyl ,
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N-( Cl I(Ba]heltqrb%sulylmhatm;slan NIH I‘rh((l@y tBaiInklydg)eﬁsndydtm';ﬁmhally substituted by a group
Cl _6al kyI ul r}om{éhagn no, carbocyclyl-Rl4- or heterocyclyl-R15-; 20 wherein
R2 may bs(? E?j y substituted on carbon by one or nore R16; and wherein

if said hetegacyfdemd ﬁ:&ﬁbm %e?é?n tHRAldBR e RY niafde the §dnROQTHiffB¥nk e
optionally substituted by a group selected fromR 7; R3 is selected from

hal o, hydroxyZlmﬁz(ﬁ))NH-n‘@{ )- of -GaiNIbxyet hyl ; X is -NR18C(O) -, -NR19-
or -NR20CHz- sel gct ed f.rom

' d
hydr ogen, haI% ISﬁRfF%CR{%%Rﬁ%dmg%gg‘l&wm ?ya%lpﬁg%&?@'t? m‘éﬁ/ rmg% ﬂ)éy aglollli)%oxy,
car bal@%arbdi%r @aasarﬁoylsmbﬂiap@ydlfh&ioﬁadzmlkyl G;%a,lﬁa;hshe@ygauqﬁ%@alﬁéqmw

Cl_6al kOéy, " 1 _6al kanoyl, Cl_6a kanO){I 0X N- (Cl _6al kyl ) am no,
1-6alkanoyl, C; _alkanoyloxy, N-(Cy.ealky )ammo N,N-(C,%alkyl),amino,
Ci.¢alkanoylamino, N-(C;.alkyl)carbamoyl, N, N-(Ci.salkyl)>carbamoyl, Ci.6alkylS(O)a
wherein a is 0 to 2, Cjsalkoxycarbonyl, N-(Cj-salkyl)sulphamoyl,
N,N-(C1-galkyl),sulphamoyl, Cy.ealkylsulphonylamino, carbocyclyl-R*- or heterocyclyl-R"-;

20 wherein R? may be optionally substituted on carbon by one or more R'®; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R'7; ‘

R’ is selected from halo, hydroxy, methyl, methoxy or hydroxymethyl;
X is -NR¥C(O)-, -NRY- or -NR¥CH,-;

25 R4? RS R® R” and R® are independently selected from hydrogen, halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, ca;rboxy, carbamoyl, mercaptd, sulphamoyl, C;.¢alkyl,
Cy.salkenyl, Cy.ealkynyl, Cigalkoxy, Ci.¢alkanoyl, Ci.salkanoyloxy, N-(Ci.salkyl)amino,
N,N-(Cy¢alkyl)amino, C1-¢alkanoylamino, N-(C.¢alkyl)carbamoyl,
N,N-(Cy.galkyl),carbamoyl, C;¢alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl,

30 N-(Cj.galkyl)sulphamoyl, N,N~(C;.salkyl),sulphamoyl, Ci.salkylsulphonylamino,
carbocyclyl-R*- or heterocyclyl-Rzz-; wherein R*, R, R®, R” and R® independently of each

other may be optionally substituted on carbon by one or more R?; and wherein if said



N, N- (C1_6al kyl ) 2am no, Cl_6al kanoyl am no, N-(Cl_6all cyl)carbanoyl,

N, N- (Cl _6al kyl ) 2car banoyl, Cl1_6al kyl S(O) a wherein a is 0 to 2,

C _6al koxwoandmonayics 30 N-(Cl _6al kyl ) sul phanmoyl , NN- ( Cl Péaldseb)samsdsphanoyl ,
Cl_6al kyl sul phonyl am no, carbocyclyl-R21- or heterocyclyl-R22-; wherein
R4, R5, R6, R7 and R8 independently of-4€ach other may be optionally
substituted on carbon by one or nore R23; and wherein if said WD

2006/ 04%&%&?%{54 (HAARARA0B5 Soietd tﬁh@hﬁfo%sﬂﬁiaylbe@@ﬂbﬁdlnssuaaituwbymgremp/ t hat

nitrogen nmay "be optionally substituted by a group selected from R24; R18,
R19 and seRoiedrfion Rfependent |y sel ected from hydrogen, CL.6al kyl,

Cl. 6al kanoyl , 6al, kyb sul.phon Cl 6al | ~. C

N (Ol _6al kyl fRar ARBY R afd ‘@%@%@Y@%%@éﬁf@é@%ﬁ C\}ﬁg@@é%}mﬁig and
e o ., € Relpendont |y selectod from
hal o, miMNdclsglkyiagarlirﬂ}my&‘yheremﬁ%%oﬁ@@r&%ﬁasiﬂ;&eenaﬁﬁt%?f cagh gy mak k¢ banoy!

mer capt o, ..sul,ph , myl , C2.6al kynyl, Cl1_6al koxy,
Cl. 6al ké’r%‘;???lpyé%g%g%?%%ﬁgdfwyﬂ%g@ﬁgy|’)arri no, 10 NN-(Cl_6al kyl ) 2ani.no, -
Cl_6al kanoy| s /R!®, RE (el Fa bieyinjgrnbaniyyselectellfivnf Bilofaitrivydyedcdrydeonyy | |

Cl 6alkylS(O a wherein ais 0 to 2, Cl 6al koxycarbonyl, :
N- (O _6arRypromethorsnasgino, (b CahpRyYy @gmab‘iﬁ’aﬁﬁyﬁ%mgyl, Cr-ealkyl, Gy galkenyl,

Cl_6al k nyl ami NQ, N"(@- vhL-R27-; wh [
R12, Rl)éé,f%(gnglhgl'%%&&hgg%ag%%g%%Xég;{%&lﬁz?t he’rgélggzﬁgéb’opti onal | gr =
substid uy,aE(QRalkal)aatind \Cigalk laroime, i- oattenwiyh i f id 15

het erocyc[ﬁi( c?)k?mi n la)ﬁCl- Iﬁl;amy mge tha':.6 ni.t | 09 ma | beSal ti tl)nal ly"

subst i tLﬁ[:é}y (hyalgylgg,cgﬁaamogg éi‘lggfsf i;ﬁﬁ'}ﬁ%’?aliﬁé, %Q?Llﬁa ﬁYC@%‘E%{Y R21, R22,
R26 and & 1 et R im0-, -N(R30) -,
"o AN < et .
wher ei n d@BhocRAY-RE32r heradepalpl-R34 wherdip & oden Rt agi Redhdgpendandlyofieachn- 2; 20
RO, R13, R17 4 and

1. sal kitbg ey Romraly SRRSO e o) ) PRy et S A5

N- ( Cly 5l arbayefl Rammink an -NiN- h@iﬂg ahds it ozen bl optibalEydubstituted by a group
benzyl oxycar bonyl , ,benzoyl and phenyl sul phonyl; R28 is selected from hal o,
nitro, csekeatsd frpalROXy, trifluoronethoxy, trifluorolnethyl, amno, carboxy,

b |, 105,145 Wt : 2 3 : I,
b o K e B

25 acet oxy, thyl a am no, net h m no,

N- et hy | pdidetdhy ham*ha, -C(@F e N(RANCI0)-, AE(@INRF s asiaymy S0yt car bamoy!
N dli rre—tl\ﬂﬁg 4()33629?\%2:/!6& R R3 R R® and R* is hydrogen or Cysalkyl and s is'0-2;

20 R, RB RV, R* aild R” are independently selected from Cj.salkyl, C;.salkanoyl,
Ci.¢alkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(Ci-salkyl)carbamoyl,
N,N-(Cj_¢alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

R is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,

25 acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl, o
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N,N—diethylsulphaméyl

30 or N-methyl-N-ethylsulphamoyl;
or a pharmaceutically acceptable salt thereof;
with the proviso that said compound is not N~(5-{[3-(dimethylamino)benzoyl]amino}-2-

methylphenyl)quinoxaline-6-carboxamide.



N, N- di et hyl car banoyl , N net hyl - N-et hyl car banoyl, nethylthio, ethylthio,
nmet hyl sul phi nyl, ethyl sul phinyl, nmesyl, ethyl sul phonyl, nethoxycarbonyl,
et hoxycarwonyée/o40ds et hyl sul pharmoyl, N-et hyl sul phanoyl , PCT/GB2005/003953

NN- di net hyl sul phal noyl, NN-net hyl sul phanoyl 30 or

N- net hyl - N- et hyl sul phanoyl ; . or a pharfmceutically acceptable salt
thereof; with the proviso that said conpound is not

N (5-{[ 3- (di mBe&yrhmely) hehreeayinlaiidhdrovides a compound of formula (I) which is a

met hyl phenyl ) qui noxal’ i ne- 6- car boxani de. WD 2006/ 040568 PCT/ GB2005/ 003953
-5 Accor eimifupd of frnpadakt i nvention provi des a conpound of formula (1)
which is a conmpound of fornula (la): RZ2 R R3 RNR7 gY'N/ X N (RN A
HR5 R (la) 5 wherein: Ring Ais carbagtyclyl or heterogyclyl; wherein if
said heterocyclyl contains an -NH noiefy t étR4ni tr may be optionally
substituted by a group selected from RIBY s \a sybstiXuent on carbon and
is selected fromhalo, nitro, cyano, OXY, y, carbanoyl,
mer capt o, sul phanoyl, C1 f e A \ kyNyl , Cl. 6al koxy, 10
Cl_6al kanoyl , Cl_Ga{\%l [ 1_6al kyP amyaa/ NN- (Cl _6al kyl ) 2ani no,
Cl1. 6al kanoy! ami no, ?‘C ‘ Kyl ) car bamoyl , NN-£Cl %al kyl ) 2car banoyl ,

Cl 6al kylS(Oa wherein aTs 0 to 2, Cl1_6al koxg‘carb yl,

Cl_6al koxycar bonyl am no, N (Cl _6allcyl)sul phamoyl, N, N (C I

- 6al kyl ) 2sul phamoyl, C1_6al kyl sul phonyl(lzsf:ii no, carbocyclyl-R10- or

het er ogyehdkinRl1l wherein RL may be optionally substituted on carbon by one
or nore R12; and wherein if said . 15 heterocyclyl contains an -NH_ noiety
t hat ni t r ogenRing/A becasbrdyelyapr hetetobyelyk whexpitif saiddetsupryclyé contning an riShr R13;

i 11 or eriioieBtnk ey maf BELB VRN AET T el Bl AT RS o

ni tro, cyano, Rhidr @ytituéritionl cdtboarmt koselecteindif halo, nitro, cyano, hydroxy, amino,

carboxy, carbamoyl, mercapto, sulphamoyl, C1-6alkyl, Caealkenyl, Cy.galkynyl, Ci.galkoxy,
10 Cjgalkanoyl, Ci.salkanoyloxy, N-(C;.¢alkyl)amino, N, N-(C.¢alkyl),amino,
Ci¢alkanoylamino, N-(C;.¢alkyl)carbamoyl, N, N-(C;.¢alkyl),carbamoyl, Ci.salkylS(O),
wherein a is 0 to 2, Cj_¢alkoxycarbonyl, Cysalkoxycarbonylamino, N-(Cy_galkyl)sulphamoyl,
N,N-(Cy.¢alkyl) sulphamoyl, C;.salkylsulphonylamino, carbocyclyl—RlO— or heterocyclyl-R'!-;
wherein R! may be optionally substituted on carbon by one or more R ; and wherein if said .
15 heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from RB;
n is selected from 0-4; wherein the values of R may be the same or different;
Y is -C(O)- or -CH-; | ‘
R? is selected from hydrogen, halo, nitro, cyano, hydroxy, triﬂuoromethoxy,l' amino,
20 carboxy, carbamoyl, mercapto, sulphamoyl, Ci.¢alkyl, Casalkenyl, Caalkynyl, Ci.salkoxy,
Ci.¢alkanoyl, C;¢alkanoyloxy, N-(Ci.salkyl)amino, N, N-(Cisalkyl),amino,
Ci.¢alkanoylamino, N—(C1-6alkyl)carbamoyl; N,N-(Cj.galkyl),carbamoyl, C;.¢alkylS(O),
wherein a is 0 to 2, Cy.salkoxycarbonyl, N-(C;-galkyl)sulphamoyl, '
N,N-~(C,¢alkyl)osulphamoyl, C;.salkylsulphonylamino, carbocyclyl-R'™- or heterocyclyl-R">-;
25 wherein R? may be optionally substituted on carbon by one or more R'®; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R'7;
R’ is selected from halo, hydroxy, methyl, methoxy or hydroxymethyl;
X is -NR"C(0)-, -NR®- or -NR*CH,-;



20 carboxy, carbanoyl, nercapto, sul phanmoyl, Cl_6al kyl, C2_6al kenyl,

C2_6al kynyl, Cl1_6al koxy, Cl_6al kanoyl, C _6al kanoyl oxy, N-(C

1. 6al kyl )woi2nas/ 04088 ( C 1_6al kyl ) 2am no, Cl_6al kanoyl am n®CT/GB2005/003953

N- (C1_6al kyl ) car banoyl, NN-(Cl _6al kyl ) 2car banoyl, Cl_6al kyl S(O)a wher ei n a
is 0 to 2, Cl.6al koxycarbonyl, N-(Cl.6abkyl)sul pharmyl

N, N-(Cl _ 6a| kyl ).2sul phanoyl , Cl 6al | cyl sul phonyl am no, carbocyclyl-R14- or

het erocycl yl RIR RESRWaRIe! e Efé%leﬁ@ﬁﬂehﬁy etk dted fbhyhysledeh] Ki16,86r6tyads,bon by

one or nore R16; and wherein if said heterocyclyl contains an - NH noiety

that ni thydg@w tretymts@n@t#wxsoﬂanms carhoxy . qathasepybymerceptousyipheaiosk Cadalkylom R 7;

Neuaol oy i RO U G B G HELAR e RO LA B, 6 Ry, °

R5, RS, ]R?V @\ Qalk8])sneind, r@ﬁ%@ﬂ;@ﬁ@ﬂ&rh&@ﬁ%@}%ﬁﬁymda@mnﬁmdr ogen, halo, nitro,

cyano, %}jroxy, trifluoronethox am no, carhox car banoyl|, nercapto,

sul phahoiV-(@ralsDagprbamagh GaplkaivgP)- \@@r@a|ak1§/ﬂ>t<|> . OsaberReYonyG1_ 6al kanoy!

Cl_6al k I
G0l kango e s e PR s QRADSKLL AP, ooy
Cl_6al kydaﬂ(da}fely%ﬁélr ek hetardcyclﬁl R theﬁiémﬁ%ﬂ ROBPCRY o RF independently of each -

N-(Cl - 6al kyl ) su] phamoy]., NN-(CL 6al k sul phanoyl
C1_6al kyAt ‘?IIIB% PRRAL substprsye %é oneow Heed’ operhergp L saidyner ei n

R4, R5, i,nd
subst [ tu}%%gé ﬁl@;&? !ogﬁlst?g %%g?&%myat%u a%ng{“é’?ﬁyy. fgﬁggqagéd% é?gléycl yI

cont al hsseleotedMrém RE| ,et y that nitrogen may be optionally substituted by a

rou 10 sel ﬁ;t R24: R18 nd i nd ntly.sel ected
i r1 0 (rsnpridr oge Cﬁ Me@d@&&%}%zgi?é%%%ﬁ}iﬁp d gﬁéﬂg}% €1 2aiko s,
a E&bj’lc wthy
N, N- (Cl Gaﬁﬁkyl )carof)l%ftltr:rg{llPjl b }(1 g }M Nf@fl 01 r?éepenég?% ly of each

ot her ma\BEC1- sekkwl)whmnwlswb@'@mlﬁltgeﬁ @ndd?arbﬂdnpwembmﬁﬁachﬁtmr megbel15 R12,
R16, R23 nde sel ected fromhalo, nitro, cyano, -
hydr oxy, °PHf Ol?lﬁzﬂg’rséﬁ’éet {/)ar eoég?%rSXtRy, car banoyl , mercapt o,

sul phpgoyl ; QRUZGRIMKRE mﬁa&’éakd@ayﬂmde@&ﬁedcmrﬁdm hﬁlbﬁﬁok@y%o 1646, kanoy!

Cl1_6al kanoyl oxy, N-(CI 6al kyl yam no, N, N-(Cl _6al kyl)2am no,
G _6al kandyppeomatlepxynapmo, eadgw paRrBaRp iercapig, splpmmesd| Kyl £ patksyyl,

oo e 1o SRR TLANE Bl B s BRI KRR ®E N (S i o
car bocy G- mﬁﬂcymanhm e@lqauceh%llmﬁm N-(GhealkylicafoyR16, R23 and R25

i nde endentl -of each
P 8/ 6alkyl)zcarbamoy1 C1-6alkylS(O), wherein a is 0 to 2, Ci.salkoxycarbonyl,

20 N-(Cygalkyl)sulphamoyl, N, N-(C;.galkyl),sulphamoyl, Cisalkylsulphonylamino,

carbocyclyl-R*- or heterocyclyl- R?’-; wherein R, R'S, R and R® independently of each
other may be optionally substituted on carbon by one or more R?; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R29; |
25 R R™, R™ R R R%, R* and R* are independently selected from a direct
bond, -O-, -N(R*)-, -C(0)-, -NR>*)C(0)-, -C(OIN(R*?)-, -S(0)s-, -SO.N(R>)- or
NR? 4)802-; wherein R*, R*, 'R32, R* and R* is hydrogen or Cy.¢alkyl and s is 0-2;
R’ R RY, R* and R? are independently selected from C,;galkyl, C;.salkanoyl,
Ci-galkylsulphonyl, C;.¢alkoxycarbonyl, carbamoyl, N-(C.salkyl)carbamoyl,
30 N,N-(C;galkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
R i selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,

acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,



other may be optionally substituted on carbon by one or nore R28; and
wherein if said heterocyclyl contains an -NH noiety that nitrogen may be
opt i onal lwoodrat40icat ed by a group selected from R29; 2FCRIOB2005R03953R14,
R15, R21, R22, R26 and R27 are independently selected froma direct bond,
-0-, -N(R30)-, -C(O-, -N(RB1) (O -, -€lONR32)-, -S(Os-, -S@EN(R33)-
-N(R34) SO2-; wherein R30, R31, R32, R33 and R34 is hydrogen or Cl_6al kyl

and s i saddty: ZimiR9 NRisthylBdb NadiBly 168 Barab apeaB@Bibymegl ected from
Cl 6al kyl  Ci 6al kanoy! . ac?a%g K I|ﬂysu| hon’elfj,\mi\(Zi el i

Cl 6al kox%car bon){
g:agirngNmﬁvlcwwmp Y@@rhljﬂlmo(v Im TIW i | ect ed%%]ir*?glhal o]
nitro, é@a&ﬁgﬁ%&foxgﬂ %%& E’ %hma{a V&?&%} uoroﬁEAfrﬁ rfy? am no, car boxy:

car bamqummlgﬂpmmoﬂMNwﬂ@mﬂ}bhaml WNrdlmEﬂlylsulpmhi@S’KW,Nﬁﬁélh)yﬂwlpmw|
acet ox met hyl am no, et hyl anmi no, di net hyl am no, diethyl am no,

N- et h | arn-steplAYre thisl SUW@@MB/ 040568 PCT/ GB2005/ 003953 -7 acetyl ani no,
N- net hyl N- di net hyl car banoyl ,

N, N- di et car %%é%u%lgltm%lpgﬁet ﬁy car banoyl, nmethylthio, ethylthio,
met hyl Squ]lilth@:yplrovm@tHaykeBdl Icpdnpm;ﬂd is metsyH(5-{E- (dlhlsﬁiyldmuny]bﬁnZM]hmma}aZ-bo nyl ,
et hoxycarb N- et h I p . N-et hyl sul phanoyl ,

N, N- di ne‘?‘ﬁ'gyé’kﬁ aly &é%%?%{?thanoyl 5 or

N-met hyl - N- et@éfﬂlﬁ&ﬁrﬂ@%mlnulé)ﬁaﬁargla g@&%létdf?@ﬂnhﬂa A5, ARBLARL, SRR bnkhekeof |

with the proviso that said conpound |
N- (5- {Q Ssifted aidaspetaml tio} beraoyd thatiefep o e@npounds of formula (T) also refer to

nmet hyl phe I noxal i - car boxam de. Conpounds of fornula (la) are
corrpounacé)‘%?ozlggsr ]1ae(l t herefore, unless otherwise 10 stated all

aspects of thI'nSthjs@y&ﬁﬁéﬂi&nﬂtﬁ'@{enﬁe‘ﬁ&zr’t@clﬁwQﬁalgit afa@ batcRed éHanﬁJdk?l refer
to conpounds of fornula this speC|f|cat|on the term "al kyl

i ncl udesgrovpsh Rgfew@ncgﬁto ladmdnahaléhlegrows@iuﬁh a$ kyrppylg eeugpscifiRddrdhe ﬁf@s@gh& 0

i ndi vi du al k le for straight- .
chain ve&gfno er%ﬂ]ily agﬁl;r%t;égelng tgél?c!l %alcljr%m eé rlfgh%r(ﬁ)ugiséﬁc%l | kyl groups
such gs l%prdp%l@@fr@ Pdcificfoe teteaiched cliai véﬂa@nbmag,n @be exsle, 0 SRy IO fincliMe.

For exa "Cl_6al kyl includes_ Cl-4alkyl, Ci1-3alkyl, propyl, isopropyl

and t-b y4a1k§/A @ispiky hproyhvierre o apb Hbuiyh A sinBlap gonveption annlies tq efherey arrpl e

2 pnony  BEa 1 psdoidh IR FapdfieRienle syl BeRIP AR ALy R

Wher e opl-pb&a@zﬂetbylb’ﬁhe tenmthsloarefeisho faorof cldoro, brEn@andiote.” groups it |s to
be

Where optional substituents are chosen from “one or more” groups it is to be
20 understood that this definition includes all substituents being chosen from one of the specified
groups or the substituents being chosen from two or more of the specified groups.

A “heterocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic
ring containing 4-12 atoms of which at least one atom is chosen from nitrogen, sulphur or
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked wherein a -CH,-

25 group can optionally be replaced by a -C(O)-, and a ring sulphur atom may be optionally
ox1dlsed to form the S-oxides. Examples and su1table values of the term “heterocyclyl” are
morpholino, p1per1dy1, pyridyl, pyranyl, pyrrolyl, pyrazolyl, isothiazolyl, indolyl, quinolyl,
thienyl, 1,3-benzodioxolyl, thiadiazolyl, piperazinyl, thiazolidinyl, pyrrolidinyl,
thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl,

30 imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl, N—methylpyﬁolyl, 4-pyridone,
1-isoquinolone, 2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide. A
particular example of the term “heterocyclyl” is pyrazolyl. In one aspect of the invention a

“heterocyclyl” is a saturated, partially saturated or unsaturated, monocyclic ring containing 5



20 understood that this definition includes all substituents being chosen
fromone of the specified groups or the substituents being chosen fromtwo
or nore obothe/mpsssi fied groups. A "heterocyclyl” is a sar@B@Edo3partially
saturated or unsaturated, nmono or bicyclic ring containing 4-12 atons of
whi ch at | east one atomis chosen fronrﬁrtrogen, sul phur or oxygen, which
may, unless otherw se.specified, be carbon or nitrogen |inked, wherein a
-CH2 25 gr @ansal wiidh analst yndmomeptiases floy itro g‘érf;))sulphﬁamf oixygetn;l (0} rﬁay phur
atom nmay be optionally OXIdlagg to formthe S oxides. | es and

sui tgb: eURlgssihergiserspecifies bec 8@?@9@89!1 linkgdp a %Iﬂpgrsup ﬁ%n ormoaékly By,
Pl enyl | “RHSBR YL o EROF B rin 1B oo S U BERUIK, onidiBitDlo e S0 1 %‘MES

pyrrolidinyl, At‘tcadooyghyislis msptugatedy pdrtlaiw satd[ratasdrmlr pﬂ$aﬂurate§ij 0N0 Or blcychc
3,5-di xapj per.i dj,nyl, t.et 0 imdazolyl, pyrimdyl

pyr azi ﬂ"gw%ﬁ%{‘ﬁﬂﬂtam? éggég‘ﬁf‘@ IWheR%(%t' G PP Ol%ﬁ?nﬁ@)f {)‘HEﬁE’ ced by a
1-isoqui Wn @art%u&)%“‘ébﬂb@@ﬂﬁ}{l”‘i‘s Y Hfoﬁg@Jche' ﬁﬂg colith 5§67 Haiisde a"’bri'cgfchc

qui nolin oxi d articul ar exanp he term "heterocyclyl
pyr azol yfing ccvnt@mmgai?sqiel&at@fls tS\@tabhwahm ﬁn “aarbotyald? awjaleydytlopsopal,sat ur at ed,

partiall ed or.unsa ted non ri containing 5 '
D006/ 040 B LEsU0EIDoRhsY Aogtyl B E‘BHV?H% IR S L W
chosen f R HERARY, ianpher 1-8koiRUMGEM pm*ucﬁlayexan&mé BB Scab RPEIMSE henyl
specified, be carbon or nitrogen-linked, a - - rou% can opti onafJ

repl aé@d by aAnerayplamd “gi- 6ﬁlk@O§1ﬂxﬁhGraCaﬁO§mE?WIM@ op leaik@x_vscarb;onﬁh sed to.
f th t t ed | ] t ted
unsat ur P Eya8 R SN A6 Bl ogpt n it M A REgR P, FiBgity 8P 1R ©F

wher ei n €Cr.qalidxybinolifde Gisthaxyt ethory hnd mepémmmglebbfacl safiaGhylamBy’t i cul arly
"car bocyclgjid if| s a . nonocyclic ring containing 5 or 6 atons or a bicyclic
A

'ring colf amnig, agefamdonand psopipRYpEInea Eyaspkes pf e nelodS(O)yWherring isde

cycl ohexy - z’é?ﬁ?ﬁﬁﬁexﬁ#“{m MR NEhaRENly SKALABRALY bestygOPent eny

1- oxoi51dahyllsulpﬁorgarExam;ﬂexrofé‘mJgaikmogi” i'ncladé)pmpodnyl and a:egh eliyampldsbfAn

exanpl e of " Cl-6al kanqyl ox i Ce " Cl- 6al koxycar bonyl "
i ncl ude ﬁ%bé@%&amﬂum&aﬁm@@q% %{d et% aHUi’ﬂ%@fcar bonyl . Exanpl es
of " Cl- ;\k(;@g Ghdisle . | es of

" Cl- 6al kgﬁo a)ré’ellur?(/)@2 I ncl %g&ﬁggwﬁ%&l&g&&;gtﬁ éﬁq]&%lﬁ%ﬁonyl am no.

Exanpl estﬁhylall:nﬁ&lyﬂmuS()@&mﬂiw@ ‘2 qalkenyl Dare i@y, dllyd hudl&-paaytenyl. ERimples
Beanpl osobiCaevel WL S s gL B le gt Sanpi o of
(Bt aamiatnge ke et R
N-(C6a kyl)zsulphamoyl” are N,N-(dimethyl)sulp amoyl and
N-(methyl)-N-(ethyl)sulphamoyl. Examples of “N- (Cl_galkyl)carbamoyl” are
N-(Ci.alkyl)carbamoyl, methylaminocarbonyl and ethylaminocarbonyl. Examples of
“N,N-(C1-6a1ky1)2carbamoy1” are N, N~(Ci.qalkyl),carbamoyl, dimethylaminocarbonyl and
25 methylethylaminocarbonyl. Examples of “Cy.¢alkylsulphonyl” are mesyl, ethylsulphonyl and
isopropylsulphonyl. Examples of “Cj.¢alkylsulphonylamino” are mesylamino,
ethylsulphonylamino and isopropylsulphonylamino. Examples of “C;.salkoxycarbonylamino”
are methoxycarbonylamino and z-butoxycarbonylamino. ‘ |
A suitable pharmaceutically acceptable salt of a compound of the invention is, for
30 example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example

hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In

addition a suitable pharmaceutically acceptable salt of a compound of the invention which is



N- et hyl - N- et hyl am no. Exanpl es of "C2-6al kenyl" are vinyl, allyl and
1-propenyl. Exanples of "C2-6al kynyl" are ethynyl, 1-propynyl and

2- pr opynywo 2bocanapdees of 20 " N- ( Cl- 6al kyl ) sul phanmoyl "  ar @CT/GB2005/003953

N- (et hyl ) sul phanoyl and N- (et hyl)sul phanoyl. Exanpl es of

"N- (C1. 6al kyl ) 2sul phanoyl " are N, N-(di m@t-hyl ) sul phanoyl and NV

(met hyl ) - N- (et hyl ) sul phanoyl . Exanpl es of "N (Cl_6al kyl)carbanoyl"” are N-(C
i -1 al kyl guraicieatpyéidicT®ahylkaliided 3510 qoY éxaaiple £Edtiluars: peessibanylt, ankidmkes of
"N, N- (Cl_6al kyl ) 2car bamoyl " are NN-(Cl_4al kyl ) 2car banoyl , )

di met hy| ga¥hiseat sdin{ar cxpapEs: Geiaiwm o8 MAghesih Gelh A ynonim:ilo g salf withan
"C _6al k | y . g Lsopropyl sul phonyl .
Exanpl esXI&%?HIQ@%ﬁ%‘é’h%}%gféfdgﬁaﬁ@ﬁlgﬁl;#%ﬁﬁéﬂcg&%%éF%{rzr)lgh%o,r%%ér 01;% Ias%ﬁ[ﬁglnyl am no
and i sopmefhylanihghiimgthatuntine, tipnathylansinefpipdeidieg hiogphodiae lbeny| ami no"  are

met hoxgcar bg yl am ngl 5nd_ t - but oxycar bonyl am no. A suitabl e pharmaceutically
accept abirs-&ANdreyeRyDamisund of the invention is, for 30 exanple, an

aci d-addi tion j ! i i ficiently
asi o for  oyanoratbathERTRRineh (ife) BHEIALEA S Sbheki] O i o
or or ganisoman¢ dentfes (EeaalifH isomérg)j mod itliotd log urltgchtabdrtbatithe insahtpdiur i c,
phosphoric, trifluoroacetic, citric or maleic acid. In additio uitabl e
bhar o ctRiomRRrsys 4l Suh oRtied: didbieresfsomeEoHCEREIEBIC ISPRTS KA ROTSH BN | 5 VIO
2006/ 04058 AGBAYOPALB3953n AdheUbRiGIE M) ¥ndhli Giniicatmd &aht met al
salt, for exanple a sodiumor potassiumsalt, an alkaline earth netal

sal t., 16 oeorapamds ef the denpilai(h) that pagprgssB-Raf sdlibiforpactimityoni um salt or a salt

with an orgapi.c .base which affords a physiol ogical Ly-acceptabl e cation,
for exanple aﬂéﬁ?lﬁo _gﬂel?%undﬁgmt ?ﬁ%’&?%%&iﬂﬁ&ﬁsgﬁﬁ%%wﬁ@f% Xt HE,

pi peri di figvats@aPREl b ienselvakedifbings «uh RY,FoPEHRPN, IhyariitdiEforme TBis@eBpounds  of
the formula (1) may have chiral centres and/ or geonetric isoneric centres

(E- and mdersiegesthedthe inygntien ¢ngompasses alh deghstobwted fhems whishipesssas Bdiaf
enconpas . optical, diastereoisoners and geonetric isoners that
possess %@H?‘%ﬁﬁgl tory activity. The invention further relates to any
and all$ taut oPagcilar vahiesof vhriible giddips arns oliewD Sutihealhey muy Be (ded Wikead
possess B-Raf inhibitory activity. It is also to be understood that certain
conmpound@PIEPPTdie With 2Ry pﬁthe defipigiongy glaims ppembegipignis defigedegrpinheformerol vat ed
forms sugl.@ssef Of exanple, hydrated forms. It is to be understood that
the i nvention enconpasses all such solvated forns which possess B-Raf

i nhi bi tory acltiiyiothe. unibrstéad tthat heminbeldw ederfpavtioul alvakieg aeidescritied, with the

follows. Such e .he used where .
e exclégp’uonvcgjkl S'El aﬁd ga \ki/ln(t:)h re esr to formula (Ia) and (X) respectively, these particular values

20 refer to both compounds of formula (I) and formula (Ia).

Ring A is carbocyclyl.
Ring A is heterocyclyl; wherein if said heterocyclyl éontains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R’.
Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
25 moiety that nitrogen may be optionally substituted by a group selected from R’; wherein R’ is
selected from Cj_galkyl.
Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
~ moiety that nitrogen may be optionally substituted by a group selected from R’; wherein R’ is
selected from méthyl or t-butyl.
30 Ring A is phenyl, pyrazolyl, benzimidazolyl, pyridyl, thienyl, furyl,
2,3-dihydro-1,4-benzodioxinyl, 2,3-dihydro-1-benzofuranyl, pyrimidinyl, imidazolyl, indolyl,
pyrrolyl or pyrazinyl; wherein said pyrrolyl, pyrazolyl or imidazolyl may be optionally

substituted on nitrogen by a group selected from R®; wherein R’ is selected from C;_galkyl.



appropriate with any of the definitions, clains or enbodi nents defi ned
her ei nbefore or hereinafter. It is to be understood that hereinbel ow where
parti cul avovadanassear e descri bed, with the exception of PeTaBRG/08B456N 1ef er
to fornmula (l1a) and (1) respectively, these particular values 20 refer to
bot h conpounds of formula (1) and formillx (1a). Ring Ais carbocyclyl. Ring
A is heterocyclyl; wherein if said heterocyclyl contains an -NH noiety

that nit rogeRm@qqlgzighegﬂt Rﬁ@g(glgfubgﬂbﬂdagg@eq)ymylatmé@mp sel ected from RO.

Ring A is carbocycl et erocycl wherein I f said heterocyclyl

cont ai ns2,3rdihydip- 1245 emzp@lpymlvhat?v whyd@gbhenm@rb@'lomtrmudmyﬂ ylmdﬂngﬁl tipdadyl. by a

group sel ected from wher el ng Ais
car bocycﬁ)yﬁfol}%l orf?é’faez%lﬁ'iy‘g]il??m Svdﬁé%f Olrl‘?ai? g4l %nfnierogyp%af% Jtl%ﬁam an - NH
noi ety t%&tlﬂtﬁr&Mo%@Wy@g@@ k&le@bd fosRS ihetdie R DyseRc@dditin Sekakyled from
R9; wherein (IS ted frommethyl or-t-butyl. 30 Ring Ais phenyl,

pyrazotyl, beRinigr iephsnyl pyrawlr?dyh pyragpletyls bepgimydazol-2-yl, pynd-2-yl,
2, 3-di hy h I i |,
23 da'zmé}’%?(ﬁ Oq%ﬁ-@ 'aﬁ&% t&eﬁ’?{jﬁ;l ﬁﬂb;)(l z%ecgr eérwlggy%mgg”%g;ny

pyrazol y2, 3milaydﬁmdamkqﬁnanﬁyyb@yﬁmﬁdmﬁayll ]yyrnﬁldl:i)ls-&}ﬂ utrﬁdhzbhilml tmdxgethylby a
group sel ected from R9; Werein

s selected Cl 6a
2006/ 0408988l PEk PeEobes) }lebmgséna-sﬁgwmwgl Rt gwﬁwe?:]yfnpy 5 -aﬁlwrazol -5-ylor
benzi m )
R e B e e e R e L e ?ﬂgﬁ%ﬁ’?ﬂl"%yﬁhgfe;? or
pyrazi(iny]R 1swhkeckedrﬁr0$mmdﬂgyoneﬂ>w1, pyrazol yl or imdazolyl nmay be optionally
substituted op, ni b l. 29; ' | ect ed
From CLbal kyRinksh & itgn eyl bSSgRasgr- 43 Pyl eris oyl i3, °°* ©

benzi m d??-%h}%l'réﬂl 4- Béﬁzbﬁlibgm)@—yl 2By dihgdrd- B’benzBﬁIrhﬂ‘@fl,yﬂyrmﬁlﬁirﬁﬂy? yl,
thien-3-yI, fur-22yl, ydro- 1, 4-benzodi oxi n

2, 3-di hyldndaﬁol@esdzmﬂuké&ml m@oll 7 xiypyrmlcﬂ -nl-of pytazupgtfyﬂ,rwlmhrwnzsalsilpyﬂol -2-yl,

i m dazol i.ndo ra2| n- 2-

wher of n BRI RGPttty b B odidany BN SeA Y bieRGeR ¥ RERSSIY

be opt3 ofighlR’; %@&EﬂRﬁlis%éle@ﬂédlﬁoﬁﬁﬁﬁﬂmbﬁ/f-&ngr oup sel ected from RO; wnerel n

10 R9 is. selectedfromnethl or t-butyl. Ring Alsgenyl pyrazol - 5-yl ,
v

benzj ni dazol MIA isghenyl, imthylpyliam %yy |1-m@thyl@ﬁrazog7 I, 1~-butylIpyrazol-5-yl,

g g g: Eg 1r1ud%z l?%g}? Egé?a(—%%}/’;%y}/ld' Y PH G lyﬁhlenQ W BigsP ﬁ'lf hdol - 4- yl,

i ndol - 7- X/B,dﬂmcmlélr Benyzbdiokinp-y B 213diBy ¢or 1 -béretoiran- §@tl,cby|wmdﬁﬂ-4 3/} yI ,
pyrimidin-5-yl, 1-methylimidazol-2-yl, indol-4-yl, indol-7-yl, 1-methylpyrrol-2-yl or

20 pyrazin-2-yl. '

’ Ring A is phenyl, 1-t-butylpyrazol-5-yl, benzimidazol-2-yl, pyrid-2-yl, pyrid-3-yl,
thien-2-yl, 2,3-dihydro-1,4-benzodioxin-5-yl, 2,3-dihydro-1-benzofuran-7-yl, pyrimidin—S-yl,
l-methylimidazol-i—yl, indol-4-yl, indol-7-yl, 1-methylpyrrol-2-yl or pyrazin-2-yl. |

R! is not N, N-(C;.¢alkyl),amino.

25 : R! is a substituent on carbon and is selected from halo, nitro, hydroxy, amino,
sulphamoyl, Cysalkyl, Cy.salkynyl, Ci.salkoxy, Ci.salkanoyl, N,N—(Cl-galkyl)zamino,
C1.¢alkanoylamino, Cj.alkylS(O), wherein a is 0 to 2, C1-6alkoxycarbonylamin6,

N, N-(C;.galkyl)sulphamoyl, C;.salkylsulphonylamino, carbocyclyl-R'’- or heterocyclyl-R!!-;
wherein R may be optionally substituted on carbon by one or more R";

30 R'? is selected from halo, cyano, hydroxy, Ci.¢alkyl, Ci.salkoxy, carbocyclyl-’R%- or
heterocyclyl-R*’-; wherein R'? may be optionally substituted on carbon by one or more R*;
and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally

substituted by a group selected from R”;



pyrazol -5-yl or imdazol-2-yl may be optionally substituted on nitrogen by
a group selected 15 fromR9; wherein RO is selected fromnethyl or t-butyl.
Ri ng A i swpheowi40s568- et hyl pyrazol - 3-yl, 1-nethyl pyrazol PET¥IB2005/003953
1-t-butyl pyrazol -5-yl, benzi m dazol -2-yl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, thien-2-yl, thien-3-yl, furlb=yl, ,

2, 3- dlhydro 1, 4- benzodi oxi n- 5-yl, 2 3- dlhydro | - benzofuran-7-yl,

pyri m di n- 4- yRﬁ)Rﬂ&ﬂﬁﬁmﬂfﬁ”Swyhdu&ﬁmbhmyl|nldazol 2-yl, indol-4-yl,

i ndol - 7-yl, th@/l p)éyllra -2-yl or 20 pyrazin-2-yl. Ring Ais phenyl,
1-t-butyl pyr a?olIS yrYbenzi m dazol - 2- yi , pyri d-2-yl, pyrid-3-yl,

thien-2-yl, 2p3diby

2, 3-di hydro I-benzsofgt%gﬁ% flﬁ&ﬁprl m%ﬂl?% 5-y 1- net hyl i m dazol - 2-yl,

i ndol - 4- yl, i R a Fubgtituert-andablydnmndas seleoéd ﬁbmﬂmlcazﬂtﬂr Bydloxy Rining, not

NN- ( Cl _6al i tuen bon and 1s selected from
hal 0, Di ?‘flglyarﬂ)’ﬂyg:ec‘) lkyirﬁlrﬁﬁlko’%%;lpﬁﬁgﬁ% @%«%&Pﬁ‘ﬁ )2anpp0.daqalkapgylamino,
C1_6al kOgY allGHSER, kiHeRYA 2 i & _ Yaafy no,

Cl_6al kyl éaolggsv\hepel n aalls l%kg’?}l Om%lg%%cce{r@%%gﬁﬂ m&%, ’

N, N- (CI wbmcméh ~mrah¢tey¢cycm -REhy WogteaLR hinené aptiomally sabdtioaye by karBaf by or
heterocycley %&Lrel n RL may be optionally substituted on carbon by
one or nof or@%re%o, Fs sel ected from hal o, cyano, hydroxy, Cl_6alkyl,

Cl_6al koxy, crioigeyetiyd fiBathal®lcyafLicgl ﬂﬁyrdﬂehfb%%%%l RHerein R12 may be

optionally sube(}lt1 ted on car bon by one or nore and wherein if said
het er d8ycl yl BonRa ﬁ@%nar%ﬂlr%b@lﬂ/ that nitrogen may be optional ly

b db | 6/ 04 .PCT/ 3B2005/ 003953
St ULct 1, i 5GSBS ORISR
sel ect edathinosdipltneosy, lﬁétﬁymﬂlﬁly |pr0ﬁ1, ibcprépys Utbéiitylt eiﬁﬁﬁylioﬁkogﬁ{ﬂon and is

selected_frgmhalo, nitro, dr oxy, ~am no, sul phanoy 6al kyl ,

Cl1- 6al koky:d 1@?%&:112%@9#1-YNNJE(t@xiyeeqhklyya)pmﬁxrﬂolsompw RBieBY! isoHUeKY,

Cl- 6al k 1
CL- bal ko SHL R ALY Iodbity hinty AR SIRAES! DY AN Mniampingy ety g n ra
may bé5 optthyithiol mesyleW tlmaldylsmplmmdg@ Mmésylangne, zddutmrcerbaﬁgﬂamvmr ein R12 is

sel ected f omh q o kyI gy carbo 10 R10, R and
R26 are ¥4 W%@f on C?‘%l ng& Bl u‘eﬁi’rr‘élﬁfé rﬂﬁ’ﬁldé(ha |5PIB@ICB%X16|§ f:r om

fluoro, ﬁﬁfﬂl%ﬁnoiﬂjdotm&bfy'i—%lI-Br}’féerPﬁYdrOQH—pyranyl-Rl1-; wherein R' may be optionally
substituted on carbon by one or more R';
R™ is selected from fluoro, cyano, hydroxy, methyl methoxy,- cyclopropyl R*-,

20 cyclopentyl- R*., phenyl-R%-, pyrrolidinyl-R*’-, piperazinyl-R*’- or pyrazolyl R?’-; wherein
R'? may be optionally substituted on carbon by one or more R?%, and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R,

R R“, R% and R? are a direct bond; -
25 R* is methyl;
R% is selected from hydroxy and methyl.
R! is a substituent on carbon and is selected from fluoro, chloro, nitro, hydroxy,
amino, sulphamoyl, methyl, ethyl, isopropyl, z-butyl, mefhoxy, Propoxy, iSopropoxy,
. isobutoxy, acetyl, dimethylamino, acetylamino, methylthio, z-butoxycarbonylamino,

30 mesylamino, cyclopropyl, cyclobutyl, thienyl, pyrrolyl, pyridinyl, thiazolyl or
tetrahydropyranyl; wherein R! may be optionaily substituted on carbon by one or more R'?;
wherein

R is selected from fluoro, cyano, methyl or phenyl.



am no, sul phanoyl, nethyl, ethyl, propyl, isopropyl, t-butyl, ethynyl,
propynyl, 3, 3-dinethyl prop-1-yn-1-yl, nmethoxy, ethoxy, propoxy,

i SOpr opoxXwo 2besroan3ss i sobut oxy, acetyl, 2,2-di nethyl pr opcorgs2a08/006953

di et hyl am no, N-nethyl-N-ethyl am no, acetylam no, 15 nethylthio, nesyl,
NN- di net hyl sul phai noyl, nesyl ami no, t-bi%-oxycarbonyl am no,

cycl opropyl - R10-, cyclobutyl-R10-, thienyl-Rl1-, pyrrolyl-R'-, pyridyl-

pi per i di nyl - R s.a suBBtHRlonR@rbh hnd i diceze Hém Ellbrd)bhloro iodo, nitro, hydroxy,

t et rahydro- 2H uggran yl -R11-; wherein Rl may be optlona Iy substituted on

car bon b@mmnes hamsyd mRethyl, R@W@%wa@dlmﬂwhﬁﬁﬁm@hﬂ@y@ﬁd hylmahkyl,

o R PR R R RS ORI 1y o

opti onal éwwethyﬁsm -BydieRyROP-1bpn-DYE 30(1 mh?lﬂii?&azmebl)@ﬂ@ﬁ-wm-l ¥1,sai d

heterocyclyl contains an -NH noiety that ni troPen be optionally
subst i 2 ud-&eyclopentyhprsipl -yadrde 8 Sdlimetirinonrl-ymi by IIZYWGS and R27 are a

s o subcPyroidireebRy by blteby SRR S AT, S o

hydr oxy, d1ﬂaﬂiloﬁmh}8ﬂhicp Iihmplg dimeteylaino, etythyl-Ns@panethykyethiylautiyd, acerpt, hoxy,

pr opoxy, _i sopropo but oxy,. acetyl, dinethyla yl am

met hyl t hN o dimediioy irfw MAmgo, I-boxyeaRPPRYIAREIO n%?@ﬂlasﬁ%asipwm r&awwam yl,

t hi enyl, | n I pyranyl; wherein Rl
may be opt| g‘ﬁ%“?‘y set)llgytlu%/l:dan% é@%%}h’gcy%rﬁ)tg&%@ b e R12; wherein R12 is

sel ecl@dl-fsyam»tbtralwdm 2Elyeyren-4rg} thien-2yl, pynealyl-yl A0- Qmmhﬂp,ﬂ‘&ﬂﬂ—yl, :
PCT/ GB2005/ 0 12 R1 i subhs Jtuent on C on and is selected from
fluoro, @ﬁ}dﬁ?'é’?%l ‘6‘8“5‘3’%}1"\‘@?‘?1 fyﬁ fiRipgd lggrlaharmyl met hyl ,

trifluoromet hyl i CBRRNEI Y carbdnand hsr@lé@fédﬁi/drﬁl@l%rd cmbe?thd hydl%&p,vl
1-met hyl -1 -cyanoet hyl, propyl, isopro (1

- hydr ox ywmbom@haWO)}’étm@IhylL ethyls }E@DWB’E p}ﬂvllé’ﬂ Hylﬂybrons:th}ﬂ yfd/raomyﬁhmb 1-yn-

I 4-
{oyel opkTeoy oY iRl o, obBo0R: oy, medlmiersed 1eypmocyishy 10xy,
2- pyr 19l | Gidoletinheddpydn pu%ﬁmyclbﬁﬁgypmmz USRI 1 - IS BYRiE-8%Y,,
met hyl t hi o, difl uoromnet yI t di et hyl am no,

N et hyl 2we(tlwlﬁe?t HisaptHiH bealﬁylﬁzsy OEWSS}WHHONHRFBG@WWWSBMWW

acetyl a bonyl ari m.no, 2, 2-di met hyl pr opi onyl am no,
mesyl am nl())uq cs, a&%thgf(%@?g 1- cyanocycl opropyl 1- cyanocycl obut yl

n is selected from 0-2; wherein the Values of R! may be the same or different.
nis 0.
20 nis 1.
nis selected from 2; wherein the values of R} may be the same or different.
Y is -C(O)-.
Y is -CHy-.
Z is -C(O)NH-.
25 Z is -NHC(O)-.
Z is -CH,NH-.
Z is -C(O)NH- or -CH,NH-.
R? is selected from hydrogen or halo.
R? is selected from hydrogen or bromo.
30 R? is selected froﬁl hydrogen.
R? is selected from halo, methyl or methoxy. -
R?is seleéted from ﬂuofo, chloro, bromo, methyl or methoxy.

R? is selected from methyl.



10 1-cyano-tetrahydro-2H pyran-4-yl, thien-2-yl, pyrrol-I-yl,

2,5-di methyl pyrrol-1-yl, pyrid-3-yl, 2-nethylthiazol-4-yl, norpholino.
andpi per ivwonoede/oabsesRL i s a substituent on carbon and i spPselaiedhBsseom
fluoro, chloro, nitro, hydroxy, am no, sul phanmoyl, nethyl, ethyl,

I sopropyl, t-butyl, trifluoronethyl, cylérrorret hyl, 1-methyl - cyanoet hyl

pr opoxy, i sopropoxy, isobutoxy, nethylthio, acetyl, 1- cyanocycl obutyl, 15
1- cyanot-et r ahyds opy®ap)-. 1-cyanocycl opropyl, thien-2-yl, pyrrol-I-yl,
pyrid-3-yl, 2-meth I-1 3-thiazol -4-yl, benzyl oxy or acetyl am no,

mesyl am no, erﬁatWéé@d “no, t-butoxycarbonylamno. nis selected fromO-2;
wherein the v I of RL may be the sane or different. nisO. 20 nisl. nis
sel ect ed fromé q%er’ei n the values of RL. nay be the sane or different. Y
is -(O-. YX3s-NHR2-. Zis -C(ON+. 25 Zis -NHC(O) - Zis -CH2NH. Z
IS -C(O)NH— or -CH2NH-. R2 is selected from hydrogen or haI oo R2is

sel ect2d fronXH@tN%g@ﬁbbr bronb. 30 R2 is selected fromhydrogen. R3 is
sel ected fromh ?ll\‘?ﬂ ﬁgthyl or nethoxy. R3 is selected fromfluoro, chloro,
brono, nethyl or [o¢ R3 is selected fromnethyl. WO 2006/ 040568

PCT/ GB2005/ OOX%SNHCQB)— -)NHsor--NH(SQ(O) Xis -NHC(O) - X i s -NR9_ Xis

RS X s ‘N% 019_%7 'and >l§8|a:re in glepe aently se ectedq‘;é)cng ?%rdrogen halo Cl 6alﬂ|(_|ycsz-
N-(Ci.¢alkyl)amino, N, N-(C1.salkyl),amino or heterocyclyl-R**-; wherein R*, R>, R®, R and

10 R® independently of each other may be optionally substituted on carbon by one or more R ;A
wherein

R is selected from hydroxy, amino, N-(C;-salkyl)amino, N, N-(C.galkyl),amino or
heterocyclyl-R*'-; and

R* and R* are selected from a direct bond.

15 RY R, R6? R’ and R® are independently selected from hydrogen or Cjealkyl.

R*, R’ R®, R” and R® are independently selected from hydrogen, chloro, methyl,
methylamino, ethylamino, propylamino, N-methyl-N-ethylamino, N-methyl-N-propylamino or
morpholino-R*%-; wherein R*, R°,R%, R"and R® independently of each other may be
optionally substituted on carbon by one or more R%; wherein

20 R* is selected from hydroxy, amino, methylamino, dimethylamino, morpholino-R*’-
or piperidin—l-yl—R27-;

R* and R*" are selected from a direct bond.

R* R3, RS, R’ and R are indeﬁendently selected from hydrogen or methyl.

RY, R®, R% R7 and R® are independently selected fromv hydrogen, chloro, methyl,

25 3-(piperidin-l-yl)propylamino, 2-hydroxyethylamino, 2-(dimethylamino)ethylamino,
2-(morpholino)ethy1amino, methylamino, N-methyl-N-ethylamino, .
N-methyl-N-(2-methylaminoethyl)amino, morpholino, 3-aminopropylamino or
N-methyl-N-(3-dimethylaminopropyl)amino.

. R*, R® and R® are hydrogen.

30 R’ and R® are independently selected from hydrogen or methyl

R*, R* and R® are hydrogen and R and R® are independently selected from hydrogen,
chloro, methyl, 3-(piperidin-1-yl)propylamino, 2-hydroxyethylamino,

2-(dimethylamino)ethylamino, 2-(morpholino)ethylamino, methylamino,



R4, R5, R6, R7 and R8 are independently selected from hydrogen, hal o,

Cl 6al kyl, N (Cl 6alkyl)amilo, NN (Cl.6al kyl)2am no or heterocyclyl-R22-;
wher ei n REQ 2R%/040%68 R7 and 10 R8 i ndependently of eachPporlaB200s003938
optionally substituted on carbon by one or nore R23; wherein R23 is

sel ected from hydroxy, amino, N-(C _6atk4t)ami no, NN-(C _6al kyl)2amni no or
het erocycl yl -R27-; and R22 and R27 are selected froma direct bond. 15 R4,

R5, R6, R#mathgl-Re&tlayleminoddpastienvk@-BseahganatheiyDammiy hagpRoldlo, C1_6al kyl .
R4, R5, R6, .R7 and R8 are_independently sel ected from hydrogen, chloro,
met hyl , STREEPSATaRH Agmor NrmeiyhdV-Gotimpsihdsmineprory hemmpt - N- et hyl ani no, :
N-net hyl - N- pr gpydapjq | 0 X I , R8
i ndependent |y o’%@ eacﬁgoa?{‘llel}’%ng%/w%{g II@op I onaﬁr?%gﬁisc{éf@ﬁ?eelgﬁ%dnﬁg%r@éloag%g one
or nore &288thylhherein 20 R23 is selected from hydroxy, am no, nethylam no,
di et hyl am no,_, nogphol i po-R27- or piperidin-]-yl-R27-; R22 and R27 are

sel ect®d fron;rgerﬂi&’ir%e’ta I agpget ‘ﬁgf?e rEention therg iproxided psqrpanerbat foymula
sel ect ed(Ig‘;%Jgﬁgrogen or nethyl. R4, R5, R6; R7 and R8 are independently
sel ected from hydrogen, chloro, nmethyl, 25 3-(piperidin-1-yl)propylam no,
2- hydr oxyet hyRang Ads cazbgayiclyk bhidtenveyadyle whyteamifsaid heterocyclyl contains an -NH-

2- (nor phol i no),et hyl am no, . met hyl am ng, . t hyl - N- et hyl am nq,

N- net hyl W%%P%ﬁgg}ﬁrﬁgé’fe WF%%??W r‘?B,BSthN-F’EEXIaigﬁ‘B}p S§Ee§¥ﬁﬁw%5y| ani no or

N- et hyl - N- (3R! Qsid@%ﬁﬂth&mdﬂ%%ﬂnhqméﬁ&teﬁ@m%l@%&ﬁy%%%ﬂﬁ@gen- 30 R7
and R8 are mdeiendently sel ected from hydrogen or nethyl. R4, R5 and R6

are hy@r sgekemayd Grakal (Rgalkpey.iGidelierayény (G eblirh)shine,dbnsalkdnayganino,

2113 e BRI AR RO GBI AER TSR 10, o
2006/ 040&£BodycTil-RB20R BERAFIOF1-R' L 4whkrehil Hyhapbebpidrally Bebstituted on carbon by

N- et hyl - N- (2- net Ryl am noet hyl ) am no, norpholino, 3-am nopropyl am no or
N- et hy| O ¢r3veredetshy | ani nopr opyl )amino. R4, R5 'and R6 are hydrogen and R7

o Do BOSPEDAES iDL, O R GEem . S Therfore I
15 - R R and R% are a direct bond;
n is selected from 0-2; wherein the values of R may be the same or different;
Y is -C(O)- or -CH;-.
R? is selected from hydrogen or halo;
R’ is selected from hydrogen or bromo; '
20 R? is selected from halo, methyl or methoxy;
X is -NHC(O)-, -NH- or -NHCH>-;
RY, R’ RS, R” and R® are independently selected from hydrogen or Cy_galkyl.
or a pharmaceutically acceptable salt thereof; with the proviso that said compound is not
N-(5-{[3-(dimethylamino)benzoyl]amino }-2-methylphenyl)quinoxaline-6-carboxamide.
25 Therefore in a further aspect of the invention there is provided a compound of formula
(I) wherein: '
Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R’
R! is a substituent on carbon and is selected from halo, nitro, hydroxy, amino,
30 sulphamoyl, Cyalkyl, Cy¢alkynyl, Ci¢alkoxy, C;.salkanoyl, N,N-(C}.¢alkyl),amino,
Ci.salkanoylamino, C;.¢alkylS(O), wherein a is 0 to 2, C;.galkoxycarbonylamino,

N,N-(C.galkyl)ssulphamoyl, C_salkylsulphonylamino, carbocyclyl-R'%- or heterocyclyl-R'!-

oe

wherein R' may be optionally substituted on carbon by one or more R'%;



(la) wherein: Ring Ais carbocyclyl or heterocyclyl; wherein if said

het erocyclyl contains an -NH noiety that nitrogen nay be optionally
subst i t utwo 2bgs/mosoup selected fromRI9; Rl is a substi raemtB2005/03¥sBon and
is selected fromhalo, nitro, hydroxy, am no, 10 sul phanoyl, Cl1_6al kyl,
Cl_6al koxy, Cl1_6al kanoyl, NN-(Cl _6al kyl¥2ani no, C1_6al kanoyl ami no,

Cl 6al kyl S(O a wherein a is 0, Cl_6al koxycarbonyl am no,

Cl_6al kyl sul pheyslamdfiom 06 MIREsE the vaRk of BF nitgtiertae yehe/dr dRifdrent;Wher ei n RL
may be optionally substituted on carbon by one or nore R12; Rl12 is
sel ected fronfhatOIMhndHED)sar 2N car bocycl yl - R26-; 15 R1, R' and

R26 are a di rﬁc}_sggggaf{b&ﬁwﬁgé&c%q%}g.rom 0-2; wherein the values of RL may
itferent; I's - =

be the sane or or -CH2-. R2 is selected from
hydrogen or hBf i;seld@difsons Rhlecmetdiyf sramethyxy;ogen or brono; 20 R3 is sel ected

from hal o, nethyl__ar t hoxy; .S -NHC(O -, -NH or -NHCH2-; R4, R5, R6,
R7 and® R8 are '1§C}8§gﬁ§§'nt Iyl'%rég\é&éb‘;from hydrogen or Cl_6alkyl. or a
phar maceut i cakt ypsage I B! i t i d
compound is ntét’>R NR(’g?ta?B[lg a§?ic§|lpre%étﬁﬁ§ n?erllé(/%tég;frrélgg? f}fo%%h’%%k{’ @'Galﬁﬁ’

- 2- met hyNe(ResalkyppminoxsIN- (2 -6lky Brantrant bigero2fclihR T efvdreecin R*aRY, Rt Reandas pect
of the igyention there i rovi ded ‘a.conpound. of fornula., (1) whereim: Ring
A i car ByEepgient bk oliE oy 5o aRuPE Sbslisdied oRerDPB Ly Py ot BOR B s an
-NH noi ety tRafs Ridfe@dRM MRYIBA; optional ly substituted by a group selected
fromR9;, Rl is.a substituent on carbon and is selected fromhalo, pitro,

hydr ok§, ami nB.”is sflecied fnarhald, cyam, Badeyy., CicalkshiGoyalibxy, Carbeay dlidxlﬁtg,g- or

| k | | k i ; | ka i | kyl
Sharal h Aoy AL AR Y RPN B b e AR R RBon b w0 bR
Cl. 6al kyislulvpdremyif sdid BeteroedeIbosonediyd arRN- mbieﬂeﬂlatrlﬁwgémhaﬁbc\i/\%mmm?r ein Rl

may be optional |y substituted on carbon by one or nore R1Z; 2006/ 040568
PCT/ GB209%sidu393y a growp gelpgedip@died from 0-2; wherein the val ues of RL nay

e L SeTE R ko, SIS AR v CENS i
15 heterocyclyl-R*'-; ‘

RIO, R R%, R and R? are a direct bond;

R is selected from hydroxy and methyl;

R¥is Cir.¢alkyl; A
or a pharmaceutically acceptable salt thereof;, with the proviso that said compound is nét

20 N-(5-{[3 l(dimetliylalnino)benzoyl] amino }-2-methylphenyl)quinoxaline-6-carboxamide.

Therefore in a further aspect of the invention there is provided a compound of formula
(Ia) wherein: '

Ring A is phenyl, 1--butylpyrazol-5-yl, benzimidazol-2-yl, pyrid-2-yl, pyrid-3-yl,
thien-2-yl, 2,3-dihydro-1,4-benzodioxin-5-yl, 2,3-dihydro-1-benzofuran-7-yl, pyrimidin-5-yl,

25 1-methylimidazol-2-yl, indol-4-yl, indol-7-yl, 1-methylpyrrol-2-yl or pyrazin-2-yl;

R! is a substituent on carbon and is selected from fluoro, chloro, nitro, hydroxy,
amino, sulphamoyl, methyl, ethyl, isoioropyl, t-butyl, trifluoromethyl, cyanomethyl,
1-methyl-cyanoethyl, propoxy, isopropoxy, isobutoxy, methylthio,‘ acetyl, 1-cyanocyclobutyl,
‘1-cyanotetrahydropyranyl, 1-cyanocyclopropyl, thien-2-yl, pyrrol-1-yl, pyrid-3-yl,

30 2-methyl-;1,3-thiazol-4-y1, benzyloxy or acetylamino, mesylamino, dimethylamino,'
t-butoxycarbonylamino; '

n is selected from 0-2; wherein the values of R may be the same or different;

Y is -C(O)- or -CHy-;



R3 is selected fromhalo, nethyl or nmethoxy;, 5 Xis -NHC(O-, -NH or
-NHCH2-; R4, R5, R6, R7 and R8 are independently selected from hydrogen,
hal o, Cl wael2kgda40568- ( Cl . 6al kyl ) ami no, NN-(Cl . 6al kyl ) 2aniPow/GB2005/003953

het erocycl yl - R22-; wherein R4; R5, R6, R7 and R8 independently of each
ot her may be opti onaIIy substltut ed om ¥arbon by one or nore R23;  R9 is
selected fromCl 6al kyl; 10 R12 is selected from hal o, cyano, hydroxy,

Cl. 6al kyl ClRéﬁlgewgedfﬁtQﬁhmgélyd)rHiaﬁn or heterocyclyl-RZ7-; wherein R12
may be optionally substltut ed on carbon by one or nore R28; and wherein if

sai d het er ocyRT ifiselesteldrans flypro, fipdoroxbroseqs meihy! onmethyen nay be optional |y
substituted S m R29; R23 is selected from hydroxy,

am no, N-(C a?kﬁﬁ@m hgj\}ﬁN{{fMé@éf kyl)2am no or 15 heterocyclyl-RZ7-;
R, R1, R22, R‘Rzé aadck R2F hptregen alidrRcind Rirate indBRéhdentlys sdl@tddefiloh g drdpyar oxy

and rre% hg Ifg is Cl_6alkyl; or a pharmaceutically acceptable salt
t hereo rvﬁl?thy he proviso that said conpound is not 20 N-(5-1[3

- (di et hyl \DROKREAY) docBBIR shit RrMENDIA HRERN AN @b A Biggenfoxam de.
Therefore | urt her aspect o e invention ere 1s pro a conpound
of for nuNa(S{{I[&demﬁ'ryéammomengoy@garranqjh%mdthylphdnyDqﬁmbmlmz@barﬁegdrmde
benzi m dazol - t hi en- 2-

252 a1 hyar o- 1TOBHS Y Bee epefPor ieatigtiga BT iy pdp smpoyad of formula
pyrimdig %Mﬂem 25 1 met hyl il ni dazol 2-yl, indol-4-yl, indol-7-yl,

1- et hél pyrrol u% pyrazin-2-yl; R is a substituent on carbon and is
sel eci@d fronRing Itﬁbphe@ , drmocthylpyragel-Try i d exgthylpardzobs-ys UHphyipytazokyhy | |

1 et yt STt g PSR DR R Y] s BRPSY acety!

1- Cyanocﬂ@dﬂ@ﬂré’—llA-béﬂZ@&l@ﬁﬁL?—fyr @@&ih?@%fla%ﬂzoﬁﬂra&y%ﬂq%&ﬁhﬁﬁf

t hi en-2-yl, pyrrol nmet h t hi azo -4 yl,

benzy! oxiy AT oY lamituighsel,-aiines - iy T2t Wiy pyriol 3-y1 o

t - but OXS@%BH@/}L amno; n is selected fromO0-2; wherein the values of Rl may
be the e or c}iffer ent; Yis -C(O- or CHZ- WO 2006/ 040568

PCT/ GB2005/ 00RY5E3 subdtud® onwatehaad kel fyl Iﬂ@lﬁﬂ cBlord) id@i®nitro, hydroxy,
amino, sulphamoyl, methyl, trifluoromethyl, cyanomethyl, 3,5—d1methy1pyrazol-l-ylmethyl,
ethyl, 1-methyl-1-cyanoethyl, propyl, isopropyl, #-butyl, (1-hydroxycyclopentyl)ethynyl,
cyclopropylethynyl, 3-hydroxyprop-1-yn-1-yl, 3-(1-methylpiperazin-4-yl)prop-1-yn-1-yl,
3-(cyclopentyl)prop-1-yn-1-yl, 3,3-dimethylprop-1-yn-1-yl, bénzyloxy,

20 2-pyrrolidin-1-ylethoxy, propoxy, isopropoxy, butoxy, isobutoxy, methylthio,
difluoromethylthio, mesyl, dimethylamino, N—methyl—N—(2—meth0xyethyl)amin0, acetyl,
N, N-dimethylsulphamoyl, acetylamino, t—butoxyf:arbonylarfﬁnoﬂ,2—dimethylpropiohylamino,
mesylamino, cyclopropyl, 1-cyanocyclopropyl, 1-cyanocyclobutyl,
1-cyano-tetrahydro-2H-pyran-4-yl, thien-2-yl, pyrrol-1-yl, 2,5-dimethylpyrrol-1-yl,
25 pyrid-3-yl, 2-methylthiazol-4-yl, morpholino andpiperidin-1-yl;
n is selected from 0-2; wherein the values of R' may be the same or different;
Z is -C(O)NH-, -NHC(O)- or -CH,NH-;
R? is selected from hydrogen or bromo;
R? is selected from fluoro, chloro, bromo, methyl or methoxy;
30 X is -NHC(O)-, -NH- or -NHCH,-;
R*, R’ R®, R” and R® are independently selected from hydrogen, chloro, methyl,
3-(piperidin-1-yl)propylamino, 2-hydroxyethylamino, 2-(dimethylamino)ethylamino,
2~(morpholino)ethylamino, methylamino, N-methyl-N-ethylamino,



R3 is selected fromfluoro, chloro, bronmo, nethyl or nethoxy; X is
-NHC(O) -, -NH or -NHCH2-; R4, R5 and R6 are hydrogen and R7 and R8 are

i ndependewol2gosabsst ed from hydrogen 5 or nethyl; or apphayBracsewsissal |y
acceptable salt thereof; with the proviso that said conpound is not N (5-{
[ 3- (di met hyl ani no) benzoyl ] ami no }- 2- met Yt phenyl ) qui noxal i ne- 6- car boxani de.
Therefore in a further aspect of the invention there is provided a conpound
of for rruli\lam(aﬂh)fl M(errﬁéthylaﬂrﬂndaith)g)aﬁuh@ ndiehvlino, 3-amhoptbpylami or3- yl

1- net hyl jh - but yl pyrazol 5-yl, benzi m dazol - 2-yl ,-

pyrid- 2- Nc(33d1’91f3t Y APIRORIAPYY armpﬁ, en-2-yl, thien-3-yl, fur-2-yl,

2, 3-di hy .

pyrim di ﬁf %pﬂ?rﬂlapaﬂégﬁ g‘%gr?ﬂf a-ﬁreygahi met h{)vft 20%3_831_%@ ‘?%#{H%&a%? 1>Si Inf)t

i ndol - 7- yWk(5- {1[3{fénntqﬂhﬁymnml)bengﬁ]ammopwraathyﬂpﬁewl)quﬂrﬁ)xﬁihnd &-carbsxdsidet uent on
carbon_and i s sel ct ed frggEhfI uorq, chloro, iodo, hydr oxy, am no,

sul ph aﬁﬂ)yl erlaﬁl?qcr Sﬁ%\feﬁf}f)n pé glﬁgc}rxéqrﬂmundg Io% the 'invention afe any one

3, 5-di mbhﬁhb%%@s o%a%ﬁ?ﬁd&%ﬁeall? tabie SRidieor. | - cyanoethyl, propyl,

i sopropyl, t-butyl, (1-hydroxycyclopentyl)ethynyl, cycl opropylethynyl,

3- hydr oxypr opli aryxﬂldraypect Gﬁbhiun@nhyﬂl mqufelrratimmplowﬂdy pf the-idveptioh anel any dne
(cycl ope > =y n- -yl 3.;djnethyl prop-..1.-yn- 1 -vyl,

benzyl oxﬁpﬁ%ﬁ%@ g‘?’r’ét ? ]\é:}'ﬁ’# S’ﬁﬁem‘&)}yn?ﬁ%&@%‘%@%ﬁ?%ﬁﬁcep&h%%t

i sobut oxyherdgt hyl t hi o, difl uoronethylthio, mesyl, dinethylanm no,

N- et hyl - N- (2- met hoxyet hyl ) am no, acetyl, N N-di rretsoél sul phanoyl ,

acet yllBmi no, - Anpiensspeetrds prasﬁrﬁmvzntzompmmdhwpmp:? y brepriing a corapyuindni no,

(iyg;gﬁ(r)opy {orm faSY)a&ﬁﬂq%bggf%e%ﬁegl y acF%%%bﬂogﬁg here g%’ﬁﬁh I:rrogﬁss (wherein variable

2, 5-di rrehﬂ‘eyhxﬂysfsrc@lher{)wswspecﬁﬁed}ﬁﬁ ddﬁ&dﬁhfor&nﬂ?(l’)}'&&ﬁpr@éﬁ)bf‘l yl, morpholino

andpl perldln yl; nis selected fromO0-2; wherein the values of R nay be
the saneltices q)ffelf eqsppoungs phforguly) (i) wherapcy ©)-C(0)- arcpprprmdsif forsne (R ct ed

from hyd chl oro, brono, nethyl
or tho@,gl%ﬁé%%x@(?wﬁHgﬁ %gﬁtﬁg%ﬁﬁﬁﬁg;?f&klgwlyﬁm R5, R6, R7 and R8 are
i ndependent|y sel ected from hydrggen, ‘chloro, netgyl, - (pi peridin- |
-yl') propyl am no, 2-hydroxyethyl affi no, 2-¢di net hyl/am no) et hyl am no,

2- (nor phol i no) et hyl am no, net hyl nogr N net et hyl am no, WO
2006/ 040568 PCT/ GB2005/ 003953 \ / R

5
15 R R

with an acid of formula (I1I):

®RI), OH
(1)

20 or an activated acid derivative thereof: :
Process b) for compounds of formula (I) wherein X is -NR'*C(0)- and R'® is hydrogen or
Ci.¢alkyl; reacting an amine of formula (IVa) (for compounds of formula (Ia)) or (IV) (for

compounds of formula (T)):



-17 N-net hyl - N- (2- met hyl am noet hyl ) am no, nor pholino, 3-am nopropyl am no or
N- et hyl - N- (3 -di net hyl am nopropyl) am no; or a pharmaceutically acceptable
sal t therwof2poom4b3sst he provi so that said conpound i s noPCTMNK2605003953

[ 3- (di met hyl am no) benzoyl ] am no} - 2- net hyl phenyl.) qui noxal i ne- 6- car boxam de.
5 In another aspect of the invention, pkeferred conpounds of the invention
are any one of the Exanples or a pharnaceutically acceptable salt thereof.
I n anot her aspect of the inve envention
are any one of Exanples 18, or a,
pharmaceutically acceptabl e heRpr esent

eion, preferred conpounds of the,
17, 31, 36, 38, 51, 70, 71, 72, 7
t _Rhereof. 10 Anot he

i nvention provides a proces preparing a conpodnd Mf fo (I') or a
phar maceut i cal | y accepiabl e t her eof whi cR'prdacesds [wher g ri abl e
are, unl essj%lgt erwi se” spert fed, aggdefined in foriw % pt | SR of :
Process a)( h cor%po ndskbf fornmul &,(1a) wherein Y is -C(O- or conﬁaunds
of formula (1) “wherein Zis -C(ORH; reacting an anine of the for )i a

(I'') R R8 3 4 VRN::IQW H2N 15 RR(I1) with an acid ofHéginula (rery: o
(R). ACH (I11) 2681%®) an activated acid derivative t of ; Process b)

for Comﬁﬁgﬁa&ﬁ'cffq&;Ml@M:) wherein X is -NR18C(O - and R18 is hydrogen or.
Cl 6al kyl; reacting an amne of forrmula (l1Va) (for conpounds of fornula

(la)) or (1V) (for conpounds of fornula (1))g® WO 2006/ 040568

PCT/ (B2005/003953 -18 R R 3 3 YﬁRl)nNA_Igli
7
Q \ /R

N

HO

5 | V)
or an activated acid derivative thereof;
Process c¢) for compounds of formula (Ia) wherein Y is -CH,- or (I) wherein Z is -CH,NH-;

reacting an amine of the formula (IX) with a compound of formula (VI):

(RYH rl\@/\G

10 \2)
wherein G is a displaceable group;
Process d) for compounds of formula (Ia) wherein Y is -CHy- or (I) wherein Z is -CH,NH-;

reacting an amine of the formula (VII):
R’ R’
4 4
R3 R N:gi
= p R’
\ N
L X
. R3 R°

15 | (VID)

wherein L is a displaceable group; with a compound of formula (VIII):



(R) AH118 ZNH R- R(lIVa) (IV) wth an acid of formula (V): RB R 4
NOR7 N HOR5 R 5 (V) or an activated acid derivative thereof;
Process cwofoes/@aesspounds of fornula (1a) wherein Y is - @82/GB00ydoyosaher ei n
Zis -CH2NH; reacting an amne of the fornmula (I1l) with a conmpound of
formula (M): (R)n G 10 (M) whereinl®%is a displaceable group; Process
d) for conmpounds of fornmula (Ila) V\/nereln YIS -CH2- or (1) wherein Zis

-CH2NH;  reacting an anmine of the forwmilga (VII): RR8 4 RBRNR7 L/ X
NR5S RG 15 (VII) wherein L is a di spI aceabl e up; th a compound of.
formul a {’mcrm)e) fgl(mn}pow oliosnwa@besh @2@8@? dgaﬁ%ls hydogepyr| | )

nyor ogenchl SRAMR R of RREHATIC RERAIoth bErria I T IRIREE o

of f or muéangduaily obHforfniuds) XY)f or
RZ
3
R
(Rl)n@ /Ej:
Z NH

(IXa) Ix)

with a compound of formula (X):

4A R
R N:§7 7
S
RS R’
(X)

10 wherein L is a displaceable group
Process f) for compounds of formula (I) wherein X is -NR'®- and R is hydrogen or
Ci.¢alkyl; reacting an amine of formula (XIa) (for compounds of formula (Ia)) or (XT) (for

compounds of formula (I)):

Y.
Z L

XD

wherein L is a displaceable group; with a compound of formula (XII):



compounds of formula (I)): RR R2 33 RR Yjc (Rl)n Al / (R) H19 5 A

Z NH R R19

(IXa) (I'X) with a compound of formula (X): RB 4 RNR7 L\ N

5 R6 (X)wolOoodaeseei n L i s a di spl aceabl e group ProcessPpéy/drmosaoagpounds of
formula (1) wherein Xis -NR 9- and R19 is hydrogen or Cl_6al kyl; reacting
an anine of formula (Xl a) (for compound®-of fornula (la)) or (X) (for
conpounds of formula (1)): 2 R32RR3 YI / ~R (R) AHL (R)n (/ Z
L 15 (Xla) (XI) wherein L is a displaceabl ep§roup; with a conpound of
formula (XI1): WO 2006/ 040568 PCT/ GB2005/ 003953 -20 R8

R

19
R
R, \ 7
N N
o
RS R
(XII)

Process g) for compounds of formula (I) wherein X is -NR*CH,- R? is hydrogen or

Ci.salkyl; reacting an amine of formula (XIIIa) (for compounds of formula (Ia)) or (XIXI)

5 (for compounds of formula (I)):'

(RY @/ \ﬁ | | £ e

R R’

R20 l|{20
(XIIIa) (X111)
with a compound of formula (XIV):
R4 N:g‘
7
/ R
\ N

G

RS R

(XIV)

10

wherein G is a displaceable group;

Process h) for compounds of formula (I) wherein X is -NR*CH,- wherein R® is hydrogen or

Ci.salkyl; reacting an amine of formula (XII) (for compounds of formula (I)or (X1IIa) for

compounds of formula (Ia) with a compound of formula (XVI):

15



4 RN19 R N\ NH5R (XIl) Process g) for conpounds of forrmula (I)
wherein X is -NR2OCH2- R20 is hydrogen or Cl_6al kyl; reacting an am ne of
formul a (WDIl2b@yo40368r compounds of formula (l1a)) or (X I PCT/dB20650003%56Mpounds
of formula (1)): R R 33 RR YI / (RI)n (R) AHZNH R2R2 (XIla)
(XI11) with a conpound of fornula (XIWY21R8 4 RNR7 NGR5 R6 10 (XV)
wherein Gis a displaceable group; Process h) for conpounds of fornula (I)
wher ei n ¥hein NRHGslaceablrgoip R20 i s hydrogen or Cl_6al kyl; reacting an
amne of formula (XII11) (far. compounds of fornmula (1)or (Xilla) for -
conpound87esess B fonformperags aiforga ¢bypsueia Yok -Eblerritagtipgen et tie foemglar?

(II) with a compound of formula (XVII):
0

5 (XVID)

Process j) for compounds of formula (I) (only) where Z is -NHC(O)- reacting a compound of

formula (XVIII):
R’ ) R’
3
R R N:g‘ )
\ 7/~
HO N
X
o) 5 6
R R

(XVIID)

10 or an activated derivative thereof; with a compound of formula (XIX):

),
NH .

2
(XIX)
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
15 ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt.
L is a displaceable group, suitable values for L are for example, a halo, for example a
chloro, bromo or iodo. '
G is a displaceable groﬁp, suitable values for G are for example, a halo, for'example a
20 chloro, bromo or iodo; tosyl or mesyl.
Specific reaction conditions for the above reactions are as follows.
Process a) and Process b) and Processj)  Amines of formula (II) and acids of formula
(IIT) and amines of formula (IV) and acids of formula (V) and amines of formula (XIX) and

acids of formula (XVIII) may be coupled together in the presence of a suitable coupling



N H15 RS R6 (XVI) WO 2006/ 040568 PCT/ GB2005/ 003953 -21- wherein L is a
di spl aceabl e group Process i) for conpounds of formula (I) wherein Y is

- CH2-; r exotznougp4esesam ne of the formula (11) with a compow@Boaooswssmul a
(XMI1): O (RI) AH 5 (XVIl) Process j) for conmpounds of formula (I)
(only) where Zis -NHC(O) - reacting a ¢ ound of fornmula (XVIIl): R2 R8
4 R3IRNR/ XNHOY-6 ORS R6 (XVIIl) 10 or an activated derivative
t her eof ; reagdh. StasduiP peyttlie@buplafgiehgentsdnsvn iahg art farNbizemgldy oY) asasnitable

thereafter if necessary; i) converting. a conmpound of the forrmula (1) into
anot her SVWPHBE FRRAEERLS: HeOF @?ammleaca(rbt)nyl lzmdaque PRABGY Flgher cpbedigrideng
groups; [t Lis a

di spl ace(l) tf&elaﬁfiﬂhgq)é%lﬁ{k&a({e va ues gfaﬂg}rﬁpﬁ 2 I{e €, a hal o, for

exanpl e za-pynrbhmmpyrm:mmpnmaﬂlgdm theq‘sre&enae d’n‘ $bdsacfmad3daemgrmemylmné abl e
val uess flcc>)}£r1dcl;néle ro? 2f60(51- eﬁya}-pyn?imes suc 2 é dme on% 6e di-fert-butylpyridine. Suitable
solvents include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and
dimethylformamide. The coupling reaction may conveniently be performed at a temperature
in the range of —40 to 50°C.
Suitable activated acid derivatives include acid halides, for example acid chlorides,
10 and active esters, for example pentafluorophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in thé
presence of a base, such as those described above, and in a suitable solvent, such as those

described above. The reaction may conveniently be performed at a temperature in the range of

-40 to 50°C.
15 Amines of formula (II) may be prepared according to Scheme I:
7 Conditions as
Process a) &b)
.V
R 3 Conditions as ‘g‘ .. Pd/C
R +® Process e) /%;%‘ R’ 2 a
ON ) XH Conditions as
(IIa) (XVI) Process h) (IIb)
Scheme 1
Amines of formula (IV) may be prepared according to Scheme 2:
, i) R1SNH,
2 Pd,(db
% Conditions of R ané APa)3’
3 (1) process a) R Cs.CO i
R —— 23
' v Iv)
+ ~
N L
HN L RY, H
Conditions of
(IVa) (VD process ¢) (VD)
20 , Scheme 2

Wherein L is a displaceable group as defined above.

Acids of formula (XVIII) may be prepared according to Scheme 3:



20 chloro, brono or iodo; tosyl or mesyl. Specific reaction conditions for
t he above reactions are as follows. Process a) and Process b) and Process
j) Am neswofdeormisBa (11) and acids of fornula (I111) amdTaB20@&2008453f or mul a
(I1'V) and acids of fornmula (V) and amines of formula (Xl X) and acids of
formula (XVI11) may be coupl ed together23n the presence of a suitable
coupling WO 2006/ 040568 PCT/ GB2005/ 003953 -22 reagent. Standard peptide
coupling reagents known i n €dwditiarskts can be enpl oyed as suitable coupling
reagents, or.for exanple cafbrssypl @bl ni dazol e and di cycl ohexyl - car bodi i m de,
optionally in tq{e presend? of—a—catal ystr’such as di nefhyl am nopyri di ne or

4- pyrrolidi nopyrji di ne, opti n%lJ in the prelgezﬁce §f=@ base for exanple

triethyl ani ne, 5 R di ne, %ﬁ%{o&%—a&li -a pyrixides suatl Berokefonl uti di ne

or 2,6-di-tert yl pyir 08 n bl e v @ de di-methyl G0SIRN de,
uran a d

di chl or of#&t “berzene, tetrahydPgd s t hyl f or mami de. The
coupling redction nmay convepjaptly be perfornmed at z& tenperature in the
range of -4 to 50C. Suktpbbgeeaahi vated acid derivatives include acid

hal i des, for @XMl e acid chlerides,. 10 and™®Rtive esters, for exanple
pent af | uor ophenyl esters. The reacti %n of 1g,hese types of conpounds with
amnes is well known in the art, for 64’(%% e they nmay be reacted in the
presence of achapeundsfordfuld (IPHE(WHSAM XIX) Ind bR

sol vent, such asﬁt hose descrpg@a(lglgbgzap%%e‘q?%gai onqnnggvz%lﬁ$gni ent&‘fﬂg/y be
per f or meavagdeblg comppendst oirthey aretkinewnamge lseraturd or they 56, be Iepanddrsstafdard

for mul I be .pr, ed according to Schene 1. Conditions as Process
a) & b§i érg%;e}s;s&aéo&@JBéﬁeZa{}E 3 Conditions as RR N R+ (~ Process Conditions

t ;(6 I R EZPrdBds‘s@% ahd %Dlr(l))@)fs B1Cothpdund® BF NrmUdf (Kb 208 TV} Addendduii dt fofnhlld)
( ) Pr &:I%Isisand)(XgV) cezn be reacted together in solvents such as DMF or CH3CN in the presence

P

of a base such as K»COj3 or Cs,CO3. The reaction usually fequires thermal conditions in the
range of 50 °C to 100 °C.

10 Compound (XIIX) may be prepared by the process outline for compound (IV) but
wherein R'® is substituted for R*.

Compounds of formula (VI) and (XIV) are commercially available compounds, or
they are known in the literature or they may be prepared by standard processes known in the
art. ‘

15 Process d), Process e) and Process f) Compounds of formula (VII) and (VIII) and
compounds of formula (IX) and (X) and compounds of formula (XI) and (XII) can be reacted
together by coupling chemistry utilizing an appropriate catalyst and ligand such as Pdy(dba)s
and BINAP respectively and a suitable base such as sodium fert-butoxide. The reaction
usually requires thermal conditions often in the range of 80 °C to 100 °C.

20 Compounds of formula (VII) may be prepared according to Scheme 4:

Conditions as
Process a) & b)

V), —m>

R 3 Conditions as
R Process e
+ o 9
L XH Conditions as
(VIIa) (XVI) Process h)

—————rr i

Scheme 4



Scheme 1 Ami nes of formula (1V) may be prepared according to Schene 2: i)
R18NH2 R2 Pd2(dba)3, 2 Conditions of R3 (IIl) process a) \ R CsNCO3' 30
1 R (1V) waNode/sos68ZN L (R1)" H Conditions of 1Vb (I VapctMBowwsesss c) (
) 20 Schene 2 Wherein L is a displaceable group as defined above. Acids of
formula (XVI11) may be prepared accordi#-to Schene 3: WD 2006/ 040568
PCT/ GB2005/ 003953 -23- Conditions as Process a) &b) (V RR8 3 RR3
Condi ti ons asCBmBodhd’(IX RrResssd B th d@@ﬁélﬁﬁﬁ@fdr@ﬂmﬁmhnd betH Pg0 X O
Condi tions as E;gORG ((X\)/I(nﬁya Iﬁﬁ) %?océéﬁ?s h) (11b) Schene Conpounds of
formul a Whﬁfﬁ)n,RR?IH’f substitufedefpr ROXVI 11a), (XIX) and (V) are comercial ly
avai l able co I K LN e literaturne gr.. they may be
prepared by gﬁgﬁggﬁ%&gf%@%@sm%ﬁ%%e‘?aﬁé{lﬁ%og&rl?é Cél(e:’ézgg' c) and Process
g) Conpounds of formula (I1) eHad (V) and @cadpesnts of formula (XII11) and
(XI'V) can be reacted together fin sal véfs merefsans DMF or CH3CN in the
presence of a base such as K2ZQ3-Fr Cs2CCB—Fhe—reaction usually requires
thermal conditions in the r of 30 Cto 100 C 10 npound (XI11) may
be prepared by the pr oceg oI ne for conpound (1V). '

: ? Conditions of
(XTa) (VD) process c)

5 - Scheme 5

Compounds of formula (VIIa), (VIII), (X), (XIa) and (XIT)are commercially
available compounds,' or they are known in the literature or they may be prepared by standard
processes known in the art.

Process h) and Process i) Compounds of the formula (XV) and (XVI) and compounds of the
10 formula (II) and (XVII) in solvents such as THF or 1, 2-dichloroethane in the presence of a
reducing agent such as sodium triacetoxyborohydride or sodium cyanoborohydride.

Compdund (XV) may be prepared by the process outline for compound (IV) but .
wherein R'® is substituted for hydrogen.

Compounds of formula (XVI) and (XVII) are commercially available compounds, or

15 they are known in the literature or they may be prepared by standard processes known in the
art.

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately

20 following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution

25 reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts

conditions; and the introduction of a halogeno group. Particular examples of modifications



wherein R18 is substituted for R20. Conpounds of formula (VI) and (XIV) are
commercially avail abl e conpounds, or they are known in the literature or

t hey may we 2pocapaseed by standard processes known in thePCardB205508¥56cess
d), Process e) and Process) Conpounds of forrmula (VII) and (VI1I) and
conmpounds of formula (IX) and (X) and &dpounds of formula (XI) and (XI1)
can be reacted together by coupling chem stry utilizing an appropriate

cat al ystingide tHedamettioHoha agrded(f RfdBamiddr oresaaplk] sdlytiand a
sui tabl e base such as sodiumtert-butoxide. The reaction wusually requires

t her mal lsshenenpidorswith pairkehcatalpstios tgatnsnt Bithdropgn thypresenopoldpiseieIic of

by &by de i TR oBIaRA! SERGER0 f A LRSI G sl | 01 8 T Poess
Condi ti ons aslt ¥l kBp be AppreciRtedaBasn Bome SEhe Feacfiodntiiied 48fnbit may be

PCT/ GB2005/ 003953, -24 Conpound (1 X) may be prepared by the process outline
for conpseaBaydesitahle to uRECEARY FRUSitIVE SEAWRS 11} tﬁ)wep@@pf)mdSRTﬂ@e ogapessdsrof

(1) Rk e RS PR R iSRS TR orte (ORI RS ) 5

skilled in the art. Conventional protecting groups may be used in accordance with standard

practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
10 be desirable to_protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl groﬁp, for example a
methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection '

15 conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid

20 as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzy:loxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by

25 treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for:example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl

30 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example; by

hydrogenation over a catalyst such as palladium-on-carbon.



5 Schenme 5 Conpounds of fornmula (Mla), (VIIl), (X), (Xla) and (XIl)are
commercially available conpounds, or they are known in the literature or

t hey may Wwe 2poscapeseed by standard processes known in thecardB200¥sesss h)
and Process i) Conpounds of the fornmula (XV) and (XVI) and conpounds of the
10 formula (11) and (XVI1) in solvents-4uch as THE or 1, 2-dichl oroethane
in the presence of a reducing agent such as sodiumtri acet oxyborohydri de

or sodi um cyapch@anklbyestediRg deaifod Bdabyyy oftRy i donsappls dn bytetifénd§066SsS
outline for conpound (IV) but wherein R1§ is substituted for hydrogen.

Conpound®r skamplemmethyboyian etfid stoey which may bsperapvadafqrexamplel Bphdrelysisounds,

or 15t I e Y. dard

pr ocesseartagase FRRHE syl B Hrxalpled P i, P EA MG b0l B0

various foregammplesby trewmiest with hinacid ofsp exantisle ah ordahie feidsehts triflenddcetic may be

i ntroduced_ by standard aromptic substitufion reacti-ons Qqr ener at ed by

convent | ¥ O o PRIHY g@}%ﬁ&%a\mm@y Bmer@wﬁeffor EPFqI’éi?leathygfé’td“i’%ﬁi%ﬁnat ely

20 fol I ogidag Ly Spg&%edg%gﬁamxdng&ggmﬁbove, and as such are included in the
t [ uc

process aspect Of e invention. reactions and nodifications include,
for exanpl e, Th¢ pradketing groups ney beubmbvednny bynversnsstage arthasyoriisisaising
substitution r.eai:tifn, redlif)#rix on of  subst.i tluents, al kyl ati on of

subst i t uBHVEREORE! Brehigpssokelbkna g the alafhe reagents and reaction

condi tions fOpgSHEdd heRSiRGEGEEScahSoutas e AR thdbrb Rt ﬁlb@l’iﬁ(ﬁﬁ%los%sﬁesh

Particul ar exanples of aromatic substitution 25 reactions include the
i nt r ot canitoeanser actinity mdiigy is bplievsi e adssrizen theaB Rpf mikibitay actidty efttbe

i ntroduction of acyl arou sin for. exa e, .an,acyl halid nd Lew s
bt 0ot Fhesp onettie Mot s Fr APl Sl e ot T oo, <t he
i nt roducgdiew:-of an al kyl group wusing an alkyl halide and Lewis acid (such

as alum niumtrichloride) under Friedel" Crafts conditions; and the
i nt roduckt AYyr oup. Particul ar exanpl es of nodifications WO

BiRaf infvityo FlLISAcassay
2006/ 040568 PCTLGROONG) 093958 eind HAGIAIIEIL BReAONCkAGRoRln Al 07 ouP

to an am no grou or  examnp ogenati on w a ni ckel

cat al yst d@emtih€@binBfRb uihg Bn efifmnd-linkdddmpiasenbdenteksdyBLISA) ssaycloraal,d W t h
heati ng; oxidation of alkylthio to al k%l sul phi nyl or al kyl sul phonyl . 1t
wi |1 al swhisk mgasyise phesphodyiagioniof thednRap pubtstatey Wianan sremMpAR, BWdleherein it

ey e SIOREEARALIGR (AR 18 AL AN SEOPRII P BHBSID A,
sui t abl ey eideadsind @IphBEHERUAITP) idl @ vl AYD-HOdoRP&BY 1) piperazine-N-(2-
ethanesulfonic acid hemisodium salt (HEPES), 5 mM 1,4-Dithio-DL-threitol (DTT), 10 mM
20 MgCl,, 1 mM ethylenediaminetetraacetic acid (EDTA) and 0.2 M NaCl (1x HEPES buffer),
with or without compound at various concentrations, in a tétal reaction volume of 25 pl in
384 well plates. B-Raf and compound were preincubated in 1x HEPES buffer for 1 hour at 25
°C. Reactions were initiated with addition of MEK1 and ATP in 1x HEPES buffer and
incubated at 25 °C for 50 minutes and reactions stopped by addition of 10 pl 175 mM EDTA
25 (final concentration 50 mM) in 1 x HEPES buffer. 5 pl of the assay mix was then diluted 1:20
into 50 mM EDTA in 1 x HEPES buffer, transferred to 384 well black high protein binding
plates and incubated oizernight at 4 °C. Plates were washed in tris buffered saline containing
0.1% Tween20 (TBST), blocked with 50 pl Superblock (Pierce) for 1 hour at 25 °C, washed
in TBST, incubated with 50 pl rabbit polyclonal anti-phospho-MEK antibody (Cell Signaling)
30 diluted 1:1000 in TBS for 2 hours at 25 °C , washed with TBST, incubated with 50 pl goat
anti-rabbit horseradish peroxidase -linked antibody (Cell Signaling) diluted 1:2000 in TBS for
1 hour at 25 °C and washed with TBST. 50 pl of fluorogenic peroxidase substrate (Quantablu
- Pierce) was added and following incubation for 45-60 minutes, 50 pl QuantabluSTOP



skilled in the art. Conventional protecting groups may be used in
accordance with standard practice (for illustration see T.W G een,

Pr ot ect i weOG@upsse8n Or gani ¢ Synthesis, John Wley andP8orGB200801953 Thus,
if reactants include groups such as am no, carboxy or hydroxy it may 10 be
desirable to protect the group in sorre*%?‘the reactions nentioned herein. A
suitable protecting group for an am no or al kylam no group is, for exanple,
an acyl (RjewdpwadaideéxXBilop flaorscelt rvday] war duigetaia bxécitatian 82§ hm @id emission

al koxycar bonyl grou f xanpl e a nethoxycarbonyl, etoxycarbonyl or

t - but oxy 84l B@d&s}ng@rﬁ%%{“%;ﬁ%ﬁ@rglﬁtﬁﬁ%mmW%gqapw,msqs&ﬁ calatgdgistng -
benzyl OXEQ@JIWQMicroﬁéﬂ)‘?‘n aroyl group, for exanple benzoyl. The deprotection
15 conditions for the “above protecting groups necessarily vary with the
choi ce of proWehitested igrtbeipbovEhin sitrd assaye denpingouads @ittt popsait pnveutibn as an

al kanoyl ar. al koxycarbonyl arqup_or an _aroyl_ group may be renoved for
exanpl &, CHYbIRAACHVY fess aaafl ﬁ%aﬂ\éuli QI%P@N%%}(@?@HH%%CS% Wenegbiaingdat g
hydr oxi ¢ f anpte T thrunror —sodrunihyd (de—Atermativetyanmagyl
group s@ﬁaﬁlggelgét-butoxycarbonyl gr oup r‘%" enoved, for exanple, by
treatnmepgiwth a suitable acid 20 as- hyduyoglf ori c, sul phuric or phospHoric
acid or|trifluoroacetic acid and an aryllnet hoxycarbonyl group such as 3
benzyl ok¥Zar bonyl group may be renoved, |26nM exanpl e, by hydrogenation |over
a cat al yst—stth—aspa-adiumon-—carbor,—or by —t+rea it w+h—a—I:eJoTi—s-—acid
for exanple bé?%‘ﬁa't‘%ﬁg em]?qu?@%gggﬁﬁﬂ%‘ﬁeﬁl% thsre i F%Vléﬁdtael?lﬁé?f‘ia‘%%mﬁ? otecting
group f@smposRidnwhikh 86MPAsatdthposnd bPthe XM @), & APHaRRA@Uliciyoup Whi ch
may be renoved by 25 treatnent with an al kyl amine, for exanple

di met hy| aseepieplesply thenaieas dsiingd heretmpeioze imassociatiguivithlal e prot ecting group
for a hydrox roup is, f anple, an acyl group, for exanple an

al kanoylpgarr%%%‘%gﬁ%ﬁ' %(:sce%t@g{eﬁf,ﬁelgﬁoré:?%ﬁff‘ group, for exanple benzoyl, or an
aryl mgohyl gr Shpcorhpdsittonaiiyy Be ey, suftitde ﬂﬁmrﬂta;ﬂﬁﬁhi@ﬂaﬁdmﬂhtek%?le akar the
above protecting groups will necessarily vary with the choice o
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or an ar r ] I e Y. lysjs:-wth a

sui t abl eﬂ%ﬂgg%c@%%ﬁggusgoﬁ) g?%%aé i Sr?i‘%%g ,ﬁ;@/g%}?gn e,eng%g&g’xféﬁ% lec‘ i thium or
sodi um hydhinistreion asfdrt @ntmadnt \ve tigamror donyreoel ddohinftratign sLcfuppssitorpenzyl group-
may .be renoved, for_ exanple, by _hydrogenation over a catalyst such as
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pr ot e?ﬂ%v@ﬁt%ﬁl%&ﬁpi@m&ar boxy group is, for exanple, an esterifying group,
for exanple a methyl” or an ethyl group which may be renoved, for exanple,
by hydr ol ysi sThedrhpaunda$ orsudd (I svild odimettyhecidminideredao afvoarmellangidde a

t-butyl gr.oup which may.be renoved,. . for exanple, by treatnent with an
o a1 oftigRbaitioss Pt BRI Lstady e RE R Gisblimal BoVEs o ~
therapeutically-effective dose. Preferably a daily dose in the range of 10-100 mg/kg is

o

aat o
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- employed. However the daily dose will necessarily be varied depending upon the host treated,
20 the particular route of administration, and the severity of the illness being treated.
Accordingly the optimum dosage may be determined by the practitioner who is treating any
particular patient. '
According to a further aspect of the present invention there is provided a compound of
the formula (T), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use
25 in a method of treatment of the human or animal body by therapy.
We have found that the compounds defined in the present invention, or a
pharmaceutically acceptable salt thereof, are effective anti-cancer agents which property is
believed to arise from their B-Raf inhibitory properties. Accordingly the compounds of the

present invention are expected to be useful in the treatment of diseases or medical conditions



5 acid, or for exanple a benzyl group which nmay be renoved, for exanple, by
hydr ogenation over a catal yst such as pall adi umon-carbon. The protecting
groups nmawyoheowmnsssed at any conveni ent stage in the syRCHaE2803U9BIFG
conventional techniques well known in the chemcal art. As stated

her ei nbefore the conpounds defined in tH-present invention possesses 10
anti-cancer activity which is believed to arise fromthe B-Raf inhibitory
acti vi t ynefliatddealoreoorio yad by BARsE£, i, teiohiRandeiayPbe 858186 peshuct @B-RXAND! €,
using the procedyre. set out below B-Raf in vitro ELI SA assay Activity of
human r eEGRtoRRRAECCt Ju? Meradlogded anypal inpeedmiRyeh Beastenty ki nase was 15

det erm ned i nui ' =lj i ass ELI SA)
assay format, Tﬁﬁt}i}gﬁ%g&é&g p rsp E%n&%ﬁnﬁ? 8? %%Q@]@F%S%Eé?ﬁﬁf?, human
r ecombi nelmractqised by éthibitios of BrRafe tle.(thetaggmm)s Makk be ubiktor2agide@n autil | | zed
2.5 nM B- Raf .15 N K1 and .10 M adenosi ne triphosphate (ATP) in 40 mMV
N ( 2- ’\Haf/d?%?%‘?f%F ljnﬁaﬂlﬁgﬁé’%?nﬁé)fﬂp P by gheighbdipns i3 aﬁc?d hen‘i( sodi) um sal t
HEPES), 5 r Dk e j . . :
4 hyl ohed: an nars (oo de e tidh i§ Bhbled WpgM Rt M Hgashe i epacsy
with or miopkitias acastiyatingimatations indBRaf banedreen absedna inimargy Hudtaal caheast i on
vol unme of .1 in 384 we | ates. B-Raf and conpound were preincubated in
% vepecsliting o gt imf . Befisgie, eanTisy Qo domarechamEememapshoolon, | |
dditi i i 1 ' : 50
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m nutes and reactions stopped by addition of 175 mM I nal
conceH? r &ti-epncamchnty repinst thesgEp@Setsultfiein additonakpedied timsayompoundast thdren
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wer e washigibolil tirhuss budhf droabisothdsRdGHRbARNIN Ehsu shih INBRNREr, (TdReY) +

bl ockedelyglésr 50 jd Superblock (Pierce) for 1 hour at 25 C, washed” in TBST,
i ncubat e} HPratiatgy breagh ppd Pawreps] Jamarticatar isughesmromileed thn tiveodyn &r€el |

Signali ' . . n T 0 -hours. at 25 C .. washed with TBST,
i ngubat e \?\n&tg %médb%ﬁg‘é%%%g%ggﬁ Fherggglhi 55&%%% At LHCUREpiSiolid dwpouts me@d
ant i bbidyexa@eld, tifi sgirg colog) thelididitiepslkind @9 ari¢sAMUBSphiiculadly BRH coipoadCoand
washed wi th TBST. 350 gl of,ﬁtd uor ogeni ¢ peroxi dase substrate (Quantablu -
Pi er ce) WMEIQPIAF pesufie Yn"?j’c?l?fé]ﬁ%é%lf’élﬁrepﬁraf@f%r@eteﬁit% uthelyt ths @rowth of

ant abl : : 540 o7 L P was;; added.
Bl e 11 e B T g A e W R R
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| cul i . . ) .
cal cu atfgg eya%%pqg, certain tumours of the skin, colon, thyroid, lungs and ovaries. Particularly the

20 compounds of the present invention are useful in the treatment of melanomas.
Thus according to this aspect of the invqntion there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use as a
medicament.
According to a further aspect of the invention there is provided the use of a compound
25 of'the formula (I), or a pharmaceutically acceptable salt thereof, as deﬁned.hereinbéfore in the
manufacture of a medicament for use in the production 6f a B-Raf inhibitory effect in a
warm-blooded animal such as man. |
According to this aspect of the invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable sait thereof, as defined hereinbefore in the
30 manufacture of a medicament for use in the produétion of an anti-cancer effect in a
warm-blooded animal such as man.
According to a further feature of the invention, there is provided the use of a

compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein



Excel Fit (Mcrosoft). \Wen tested in the above in vitro assay, the

conpounds of the present invention 5 exhibited activity less than 30 M
For exanpWe 200v403sBl owi ng results were obtai ned: ExanplPeThiB20@3503¢58) 11
742nM 12 20nM According to a further aspect of the invention there is
provi ded a pharmaceuti cal conposition'ﬂﬂrch conprises a conpound of the
formula (1), or a pharmaceutically acceptable salt thereof, as defined

her ei nbebfirein the nsaMCued dHMmetiicmant fohadenndetiréatabihtyof acdampned) pepitladyuent  or
carrier. 10 The conposition my be in a formsyitable for oral .
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f 10-100 mg/kg is,.enpl oyed. ! .dai | ' i
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the optinum dosage nay erm ned by the practitioner who is treating
any Ifarti cullmcoptng ters furthecisaticnef this aapgct pf therinvesper thess istrevigeds ent

invention there is provided a co nd_Q t r : a.
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found that the conpounds defined in the present invention,
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the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid
tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

20 amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof as defined
herein before.

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof,
as defined herein before in association with a pharmaceutically-acceptable diluent or carrier

25 for use in the production of a B-Raf inhibitory effect in a warm-blooded animal such as man.

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (D), or a pharmaceutically acceptable salt thereof,
as defined herein before in association with a pharmaceutically-acceptable diluent or carrier
for use in the production of an anti-cancer effect in a warm-blooded animal such as man.

30 In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or a pharmaéeutically acceptable salt thereof,
as defined herein before in association with a pharmaceutically-acceptable diluent or carrier

for use in the treatment of melanoma, papillary thyroid tumours, cholangiocarcinomas, colon



inhibitory effect in a warm bl ooded animal in need of such treatnent. Thus
t he conpounds of the present invention provide a nethod for treating cancer
char act erweeadodnsoionhi bi ti on of B-Raf, i.e. the conpoundeCwB2bes/03%sd t 0
produce an anti- 5 cancer effect nediated alone or in part by the
inhibition of B-Raf. Such a conpound of3@he invention is expected to
possess a wide range of anti-cancer properties as activating nutations in
B- Raf havancbe enaritis@nvedlung camay, [Eukasiniasalyeeghsid maliglatcies) gakittontgtanti M t ed
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of primary and recurr solid tunours o or 15 exanple, the skin, colon,
t hyr oi d, phanmgecwdinallyoscepteble silb therqediy initioa inanifacterecdf acoedicumets fafust hethe

i nvention, .or.a eut.i.cal l cceptabl.e sal.t thereqgf, are expected to
i nhi bi t Pfﬁgug}o&ﬁa%ga%f%b@&%Fﬁﬁ%Wa% F@%?f&ﬂ@ﬁ’cmaéé}‘ahastlf}%ur_s whi ch are
associ ated w Abccﬁdlﬁ?fto 1185 Bpet@dfiie lOERN theteBpDvINRH ¢ @eRfHL-GDi[BL cant |y
dependent on B-Raf for their 0growth and spread, including for exanple,
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acceptabl e salt thereof, as defined hereinbefore for use as a nedicanent.
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use i b5 t plearpeadticaliyoacceptalsle BalRéierdofilin e mayufedtivecif aimedican@snifd e detheani nal
such as man. According to t.ﬂi S E\%&eﬂct of the .inyention there is provided
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medi canent for use in the production of an anti-cancer effect In a
war m bl othd digtera kidmay, Wadsler, psostaie,. bréwst ardipangrens, aad fpuntane and eatmerd sofid t he

T el SRS 5 A sSSP O hhe Tor e (1. o
2006/ 9410568 PAILSFHAL IS 6 AP Reature of this aspect of the invention there is provided a
method for producing a B-Raf inhibitory effect in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of
N-(5-{[3-(dimethylamino)benzoyl]Jamino }-2-methylphenyl)quinoxaline-6-carboxamide, or a
pharmaceutically acceptable salt thereof.
25 According to a further feature of ‘this aspect of the invention there is provided a
method for producing an anti-cancer effect in a warm-blooded animal, such as man, in need of
such treatment which comprises administering to said animal an effective amount of N-(5-
{[3-(dimethylamino)benzoyl]amino}-2-methylphenyl)quinoxaline-6-carboxamide, ora
pharmaceutically acceptable salt thereof.
30 According to an additional feature of this aspect of the invention there is provided a
method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas, colon cancer,
ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and sarcomas in

the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid



-29 before in the manufacture of a nedicanent for use in the treatnent of
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and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas,
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5 and ovaries. According to a further feature of this aspect of the
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| eukaen ASOCHEATHWER A PRATRA AT 2CooELS SRS OIS APE Bira8 theProfyetioniofa, |
ki dney, BlRgd&tipit %@Gi%axbérﬁ@%o@&ﬂaﬂ%%u@ﬁﬁsnﬁﬁd prinmary and recurrent

solid tumours of the skin, colon, thyroid, lungs and ovaries, ina -
war m b0 ooded brd fvether aspedt adshe imsentionrihere exiprovidsdie phamesstutinatl cavhpasition

conpri ses, adni ni st erj ai ni. an _effectiye 20.amunt .of cqmpound
of T or mitkep ey Bs PG AT e BB be My B et aPR o ulin Rat

her ei n bedrbs:@mitid) o afphsinh@eu@@He GtceptabldRiltithatedt, hofefide@herdisbdfoRvinded a
phar maceuti cal cogﬁom tion which conprises a conpound of the fornmula (1),

or a phatsiedietion wih pphaeeaspetigsllp-asegptabledifuest or cazderder yedd theapredyrtivafodr e i n
associ at | j healdly- le diluent or carrier 25 for
use in t%{g&glr%o E%%fg%?{é%@gf%ﬁgo?)d%%‘?E]%fgicgbdgﬁ%ét in a warm bl ooded ani mal
SECh 45 nman. Ilnl mﬁﬁthém@hﬁrofal\;&ﬁﬁcéntiah thdire id proeided alphaﬂngarce?ﬂcalh wr?ptisctﬁ;;il a( )
pharmaceutj cal caonposition _which conprises a,conpound of the forrmula (1),
or a phawhaéﬁéa@ﬂoeawJ\}<%f&&3eﬁ¥lla5ﬂlé{]a§am58@r#@wam}no}gﬂﬁﬁwﬂ%aﬂm@mh%ﬁor ein

associ at Lef,ihdifle, 3r RIRLMBREMEaAP hbdtpBPRARI AL LY RercGhdbRn fOr use
rm FOO(?

in the production of "an anti-cancer effect Tn a wa ed animal such as
man. 30 assoq@atianr wiik s phspectutafally-hecdptabéndiivent dthereeri for yrean ileaeeatment of

pharmaceutj cal co sition, which copprises.a co und of the formula (1), -
br " phaPhiatere RN LycasEuBPES <P e e mas oL O WEIRBIAR S or e | n
assoChH@t AR chhdel 18uKRBRAIRBE AphbRBhAEAEGER ARt R s | HE YircHhaLlthd Bler,

kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid tumours of the

skin, colon, thyroid, lungs and ovaries in a warm-blooded animal such as man.
The B-Raf inhibitory treatment defined hereinbefore may be applied as a sole therapy
or rr;ay involve, in addition to the compound of the invention, conventional surgery or
25 radiotherapy or chemotherapy. Such chemotherapy may include one or more of the following
categories of anti-tumour agents :-
@) antiproliferative/antineopléstic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoﬁreas); antimetabolites (for
30 example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,

mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca



for use in the treatnent of nelanoma, papillary thyroid tunours,

chol angi ocar ci nonmas, col on WO 2006/ 040568 PCT/ GB2005/ 003953 -30 cancer,
ovari an oapcerc/04bieng cancer, | eukaem as, |ynphoi d mal i gram@B28)5/(©3956i NnoNAS
and sarconmas in the liver, kidney, bladder, prostate, breast and pancreas,
and primary and recurrent solid tunow3® of the skin, colon, thyroid, |ungs
and ovaries in a warm bl ooded aninmal such as man. 5 According to a further

aspect OhlkhIBRIsilike &itickigfind, Raiteastifie, Pigiekihe @nd RokEBin® ind\taikdidk 1ik3 taxol and
(di met hyl am no) benzoyl ] am no} - 2- met hyl p hen}él ) qui noxal i ne- 6- car boxam de, or

a phar nigetgicand typ@é@@gﬁ%ﬁdmhlbgtar&(fqrwga@n epinpdoply lekeninslilie ftepasidesand
rredlcarre r r f B-Raf inhibitory effect in a
war m bl oohéjgg}lgﬁ’i ablgrlljééh %&ﬁag%&%ﬁ}%r %‘ecr’ﬁ)’t o this aspect of the invention

there. i@iprovytoeatid pentssaclobs &ht{oﬁstﬂdg%ns @tEr example tamoxifen, toremifene,
(di net hyl ani_no) benzoyl ] am no} - 2- et hyl phenyl ) qui noxal i ne- 6-car boxani de, or

a pha? nideiepe drelpxifencandds &ene), qeﬁéqg@aﬁecepwrtdﬁ@nmuﬁaa@réxamp&
di
o o S S Ry (A MG S0 LR
i nventi ometatté)eLHRHamagmmmiedr LHB Heeniis (Nar(&ia@p{eBgoséndlm,ﬂblhptb&hnmd benzoyl ]

- 2- met I I 6- d ) |1
CCopt abPECEn, PRGBS (5 DREEIEHSED R 0n: Horese BRI G GSE% t he
treat menks g, t@o@?éﬁ%zol@a%&(ﬁé &Q}’e&r%'sﬂné) Li bu&ﬂ%%@&gﬂe&?& s% A%
rd

col on cancer, ovarian cancer, lung cancer’, aem as,
mal i gmanﬁn&sandearm nomas and sarcomas in the I iver, k| dney bI adder,

prostate, _ breast a ancr eas, primary.and r curr t salid nours of
the ski niiiilbol Hgents H&C@H IHhIE’FtL?ﬁ@%er &%HHW%P]F T CXANIAE agfl OREPIEIBASE "PIHgF‘PFér
feature pfe ﬁthﬁla Qlin@bitd RS £ nforsé Eﬁsﬁlﬂﬁ%@n Eftoofdi“fé&g ??nc%f&jmd for

producing a B-Raf inhibitory effect ded a ¢h as man,
in need(iof snuhtbﬂk)rsed’tgmwth fabtioc ﬁlrxctlmprfblseysxnwdimuwhsnlubltmg incdudeggrawtnfantek an
effectiv

(3. (i o EH PP IPreS e BE0F TeheriRe pathogies K GYPRle R ASEP? RIS ar boxan de,

or a lPhﬁééﬂ%ﬁi&%'[ﬂ%}cle?u@mjﬁﬁa aRl Mtisabb1 AfiBoePtetudimmabIERD n%.rﬁ& p further
feature of this as of 'the invention there is provide a met od for

pr oduci niansferasetiphibienseMES indihitors tygosing kinpsedohibiforsrandubringthedonie lwase i n
need of . chtreatrren i S m ni..s aid _ani n
et VTR SR a0 ARGl o PRE RSy ftniyh (REbfariHlt BOFR

- 2- met thaﬂﬁW}c%ﬂiélkﬁl@saEﬂlﬂlﬁtcﬁs @shRQAA(B- @tﬁoroat ﬂaorophefwmmm&@id
acceptabl e salt thereof. 30 According to _an additional feature o th| S

aspect omothelineprepexyoeiinavetia-4-amine dgs Himib, HZD1839), N-(3-ethynylphenyl)-6,7-
20 bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-

4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example
* inhibitors of the platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family; A ‘
(v)  antiangiogenic agents such as those which inhibit the effects of vascular endothelial
25 growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in International Patent
~ Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin
avp3 function and angiostatin); |
30 (vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, W0O00/40529, WO 00/41669, W001/92224,
W002/04434 and WO02/08213;



nmet hod of treating nelanoma, papillary thyroid tunours,

chol angi ocar ci nonmas, col on cancer, ovarian cancer, |ung cancer,

| eukaem awQ 2bgemabss8d mal | gnanci es, carci nonas and sar coma3/GBr0xdsosti ver ,

ki dney, bl adder, prostate, breast and pancreas, and prinmary and recurrent
solid WD 2006/ 040568 PCT/ GB2005/ 003953 33--31 tunours of the skin, colon
thyroid, lungs and ovaries, in a warm bl ooded animal, such as man, in need

of such G/ﬁﬁeﬁ{tﬁ&@e tMeHhsibs, @Wah%th@%ﬁicﬁh%dﬁ&téd&o 518 Ry I8d ovefsheiet | ve

anount of q%
[ 3- (dlnﬁﬁﬁ§ﬁ%@ﬁ oK EA3IaHSANAS) - 2- net hyl phenyl ) qui noxal i ne- 6- car boxani de

Chventi oniD ep by bRt AR IRBADR or LOREE ety @ isHabd e RPRREs 0 o "
N-(5-{ [s8cK &4 a&hhﬁilﬁsndi@bb@mM@AwﬂBR@%mmEﬂ"D ey digtict exalmdagrotirug
ar

car boxam de, or a maceuti cal |y acceptable salt thereof, as defined
herei b Bbetapy apﬁroaah@cseﬂaﬁ Besaisine evtpties frainasechymiding kispseaabagieriabnt or

car i er 06l ot 1o BRPIHELIADS OfinfreadBREni (HRIALL 8 oheflohiREApy ¢} @

war m bl ani ma er aspect o nvention
t here I&acﬁlbﬂlﬁt@?du@hﬂhﬂﬂhﬂdlﬁgh*tﬂﬁﬁw@@ﬁﬂ@ﬁietapyn whi ch conprises N (5-{

[ 3- (di net hyl am n benzoyl no} nmet h gui ngxal i ne- 6- r boxam de,
or a pha(ﬁf}ﬁ‘é‘émnp fapy aﬁEr@égi luéﬁgtflo’f %?@F’Eg‘? oX- %{évod’@ "?’léfﬁ’ol?é’llf’ﬁ‘?aﬁﬁ ore in
associ atjhg as‘é‘tﬁ@nﬁmﬁﬁ@g l&fbsﬁén!t Ymﬁ&ﬁ%eﬁ@l@h& £l &dﬂ%&u&{ wﬁﬁrcgftoﬂneé Qhictt!Se

in the pro uction o an a tl-cancer effect 1n a war m bl ooded” ani mal such
as' ndh.asisetleukan Qumdn]euklaglmcgramﬂoqyltﬁamamphagemmlmyesnmtﬂailqgrfwmed a

h t iti wh
[3° a rePRy A PBRBy Tk s SOMERTR BMERYPRIET RO EPIEEHS S Boxan e,

or a phaiiReeUirhtddddd Ra88HE 84lsCasib échbmﬁ%éymﬁﬁe%ﬁsfe&éd heigireeraheye in
association with a pharnaceuticall y-accept abl'e diluent or carri er for use

in the tmléappmachesmsmg@haﬂ@mplmmbloﬂl@sy thyroid tunours,

[ cukaom GLeo GhBar R POHIRETELe xR O AR ERERA R NP Eflbrher o,

ki dneyps, 1ﬁh1§ii61%rofc@1ﬂ exdlatickpsiargty andkpanckiass); iaibitgs oNaisralkidaeemdr 1 ent
solid tumours of the skin, colon thyroid, lungs and ovaries_in a

war m bl cekrskirasemavolyed i mgosiaand qvﬁ@lﬂge%wgphﬁplb(wtﬁléa@mi anddristees

her ei nbe ppligd as a sole therapy or may involve, in addition
to the é%%%%ﬂg%ynﬁ%?ﬁe %%gentlon conventional surgery or 25 radiotherapy

or che nqs;benaa}aehr&xﬁhg@mmdhmﬁg)yndm})elmm btudgordsts, endotivelie Bahtdgoaistsaintiowi ng
G ugs. arddednth Aeidhanpemgono ssnipbabib b earo NGBt Eheh 2
al kyl & 1 pQ- 88804 vi@ogexanpl e cis-platin, carboplatin, cycl ophospham de,
Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products
employ the compounds of this invention within the dosage range described hereinbefore and
the other pharmaceutically-active agent within its approved dosage range.
25 In addition to their use in therapeutic medicine, the compounds of formula (I) and
their pharmaceutically acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of B-Raf in laboratory animals such as cats, dogs, rabbits, monkeys, rats
and mice, as part of the search for new therapeutic agents.
30 In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.



nitrogen nustard, nel phal an, chloranbucil, busul phan and nitrosoureas);
antinetabolites (for 30 exanple antifolates such as fluoropyrimdines |ike
5-f | uor ouweacenic/ansdst egaf ur, raltitrexed, methotrexate, PCYIGBRDITA03953

ar abi nosi de and hydroxyurea; antitunmour antibiotics (for exanple

ant hracyclines |like adriamycin, bleonycdh: doxorubicin, daunonycin,

epi rubi cin, idarubicin, mtonycin-C, dactinonycin and mthramycin);
antim t oEkamplisnt s (for exanple vinca WO 2006/ 040568 PCT/ GB2005/ 003953 - 32
al kal oids |ike vincristine, vinblastine, vindesine and vinorel bi ne and
taxoi ds |ike LBx&Ventien wilhaoy be dlustrated byély‘of%lsmga@@ limiingiexanBles fior

exanpl e %Hloﬂoﬂlﬂgﬁyslteit&%%}eﬁflsé.' ke etoposide and teniposide, ansacrine,

t opot ecan and canpt ot (ii) cytostatic agents such as antioestrogens

(f or exafiptempesatmes hergivémineRifcen€elsius (400 spératiens wkire caxiell @neatassn or
ecept or down regul ators for example fulvestrant),

i odoxy eneélﬁ oestro
anti an ut ?F@Fragwﬁﬁéﬁté&&tééqweéﬁmﬁem the (AgRPHES- ?nq’ut ani de and
cypr ot er 6@ oAt Akdns dm"th& 5us°§odh)!ﬂﬂ§ﬁl %ﬁorgtflcﬁ{ OF%&WEH fas

goserelin, Ieuprorelln and sere progesto or exanpl e negestrol
acetate) caraccbtmttlas@ a roitar ievagrosat ¢ mrdeemlupécbpremrea(tﬁﬁ@{mow Bhealst et rozol e,

vor azol e and in |b| a-reduct ase such as 10

finasterf ggﬂ) ﬁgf géﬁ%ighwg ‘Fﬁﬂ%ﬁ?f @Lréer cell invasion (for exanple
met al | opgn) @i geasel, imbbdtiriedTeactibkEwRfolIBRRH By T addWoh&idnHifesOire BRKIFRASE
pl asm nogen activator receptor function); (iV) inhibitors of growh factor

funct Lonillussaticsadysl e such inhibitors include growth factor antibodies,
wth f t d th t 15
0 ast uzoEL R REBRl Mg SBERESY REon B B BRe: Sk rSoiies M saBredi

f ar nesyl matyspositaidase i nhi bitors, MEK inhibitors, tyrosine kinase
i nhibitors and serine/threonine, klnase |nh|b|tors for exanple inhibitors

of the e aef—‘rl@we gw&mfw flggtrasion orky ang are Bet negesypiily e Rvhiekaern e qb}mn@i ne
Ki
o anot | BOLRb oSt bRl e RRBUPYs afld Ga 8l o

N- (13- f huiiy Iwhhﬂ Igyde)l NMR 2&a i ia(Re fIﬁinhIDdyHi hﬂnys)ﬂ)uhﬁﬁi’tﬂlagmoétt(ﬂpfofms given
(erlotinjb, OSI-774) and 6-acryl am do-

4-f | uor oHREH PFL mﬂbgn AR aflﬁ%fﬂ%%ﬁ}l&hﬂ%@ﬂ\m% 2gnpteenal esandegd3) ), for
exanpl e dét«%{bﬂé& ﬁr@O?&tﬂt—Ihg@inEé@fd@h@ho Qﬁﬁétﬁmlgéh%%dér(m I j fs%;%nﬁﬂﬂeisor

exanpl e inhibitors o patocyte gro acto
ant i angi @hemwise iadeates; such as those whi ch inhibit the effects of vascul ar

O DB SO B LSRR A"
t hosex@li §4ih)ae8&nt Atibs Bl%rg"@én' iAR8luntbdtithe (v/v) terms; and
(ix) mass spectra were run with an electron energy of 70 electron volts in the chemical
ionization (CI)Amode using a direct exposure probe; where indicated ionization Was effected
by elecfron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
are given; generally, only ions which indicate the parent mass are reported and unless
25 otherwise stated, the mass ion quoted is (MH)";
(x) where a synthe31s is described as being analogous to that described in a previous example
the amounts used are the millimolar ratio equivalents to those used in the previous example;

(xi) the following abbreviations have been used:

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium
30 hexafluorophosphate;

THF tetrahydrofuran;

DMF N,N-dimethylformamide;

EtOAc ethyl acetate;



Appl i cations WO 97/22596, WD 97/30035, WO 97/32856 and WO 98/ 13354) and
conpounds that work by other nechanisns (for exanple |inonude, inhibitors
of 1 ntegrwo 20@38Bsf uncti on and angi ostatin); 30 (vi) vastdeoosdassgi ng
agents such as Conbretastatin A4 and conpounds disclosed in |International
Pat ent Applications WO 99/ 02166, WO0O0/4¥529, WO 00/ 41669, WOO 1/ 92224,
W02/ 04434 and W02/ 08213; WD 2006/ 040568 PCT/ GB2005/ 003953 -33 (vii)

anti sense thepapiesy, for exampk@itnesiienbicetondjdepliaieei @ to the targets
| i sted above, such as ISIS 250 an anti-ras anti sense (viii) gene
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T-cel | ﬁﬁ%&% 4%@5 ‘gg%{,;@nqo %ullm\g é’gstg‘% ne cells such as

cytoki ne-transfected dendritic cells, approaches using cytokine-transfected

tumour cell lines and approaches using anti-idiotypic antibodies; (x) cell
cycl el0 nEkdplerks i ncI udi ng for exanple CDK inhibitiors (eg flavopiridol)
and ot he ,f ) | £ qh ckpoints ( kpoi nt ki nase);

i nhi bi t o §0ZQ3 lming pheny i unoxaling=Grearhoy is and

cytokinesis rgt ggl&hir@nz h%yl?ﬁeayl)thbfaﬁﬁbmaarb@@ﬁn&e &@&ﬂoﬁ&a]mtu&ﬁ&e

i nhibitors; endot hel i n” antagoni sts, including endothelin A

ant agoni lr,QosmgeQ@IbT memqlh 3Ematnddinberzeicasil (OnutthEs mm,L\l)adeTBJ @riagoni st s;

conj of nt CEPRAFR A REYo @&i}%@éﬁﬁaﬁﬁ%ﬁ% o ROl BB

or  sepaicitBlafies v e rbA®iohMeikiireial siEREP t &fzstdme Wteat ?]wa@mh
conbi nation products enploy the conpounds of ‘this invention within the

dosage r@ﬁdgé sipedy td prediphatedhmiprefiorteTlaawgsulting prscipdptepharmasbediwitb avdig-(46t i ve
agent within oved do eran e. 25 1 @@dltlo tothelr
£ hor ape U] R o R e SLA R GR F6R AT 19 Ehfdhe (e compound 85.4"
mg, (73%) as a solid. NMR: 2.25 (s, 3H), 2.54 (s, 3H), 7.27 (d, 1H), 7.46 (d, 2H), 7.62 (d,
1H), 7.71 (t, 1H), 7.79 (s, 1H), 7.89 (s, 1H), 8.25 (d, 1H), 8.37 (d, 1H), 8.77 (s, 1H), 9.17 (d,
20 2H), 10.32 (d, 2H); m/z: 429. |

Examples 2-75

The following compounds were prepared by the procedure Example 1 using N~(5-
amino-2-methylphenyl)quinoxaline-6-carboxamide hydrochloride (Method 4) and the
25 appropriate SM. In some cases, further purification was.required (supercritical fluid and/or

reverse phase preparatory HPLC).

Ex. | Compound NMR m/z | SM

2 N-{5-[(3- 10.34 (s, 1H), 10.21 (s, 1H), 9.13-  ['441 | 3-isopropoxy
Isopropoxy - 8.98 (m, 2H), 8.77 (s, 1H), 8.37 (d, benzoic acid
benzoyl)amino]-2- | 1H), 8.24 (d, 1H), 7.90 (s, 1H), 7.61
methylphenyl} (d, 1H), 7.55-7.35 (m, 3H), 7.26 (4,
quinoxaline-6- 1H), 7.12 (d, 1H), 4.76-4.64 (m,
carboxamide 1H), 2.24 (s, 3H), 1.24 (d, 6H)
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sul phat ; evapoinakaloe-®f so| (seht),Was7- 7Ga|(nn; EH) dutd @si hg a rotary evapor at or
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carbonyl]amino} (s, 1H), 7.24 (d, 1H), 7.07 (s, 1H),

phenyl)quinoxaline | 3.98 (s, 3H), 2.23 (s, 3H)

-6-carboxamide

6 N-{5-[(3,5- 10.33 (s, 1H), 10.19 (s, 1H), 9.07 411 | 3,5-dimethyl

Dimethyl (d, 2H), 8.77 (s, 1H), 8.38 (d, 1H), benzoic acid

benzoyl)amino]-2- | 8.25 (d, 1H), 7.88 (s, 1H), 7.64 (d,

methylphényl} 1H), 7.56 (s, 2H), 7.28 (d, 1H), 7.19

quinoxaline-6- (s, 1H), 2.35 (s, 6H), 2.25 (s, 3H)

carboxamide

7 N-{5-[(2,3- 10.44 (s, 1H), 9.87 (s, 1H), 9.17 (d, | 425 | 2,3-dihydro-1-
Dihydro-1- 2H), 8.88 (s, 1H), 8.48 (d, 1H), 8.34 benzofuran-7-

benzofuran-7-yl
carbonyl)amino]-2-
methylphenyl}
quinoxaline-6-

carboxamide

(d, 1H), 7.91 (s, 1H), 7.74-7.62 (m,
2H), 7.54 (d, 1H), 7.36 (d, 1H), 7.07
(t, 1H), 4.84 (t, 2H), 3.36 (t, 2H),
2.35 (s, 3H)

carboxylic acid

as pharmacol ogi cal
invitro and in vivo test
i nhi bi t or PCOfGHR0RAN03953

nonkeys,
30 In the above ot her

as



25 ot herw se stated,

anount s wweao@rmaoicke nilli nol ar
previ ous exanpl e;
O (7- Azabenzotri azol -
hexaf | uor ophosphat e;

the mass ion quoted is (IVH) +;
descri bed as bei ng anal ogous to that described in a previous exanple
rati o equi val ents to these/aBeas/ 08958 he
(xi) the follow ng abbreviations have been used: HATU
1-yl)-N,N,N , N -te3Famet hyl uroni um 30

THE tetrahydrofuran

(x) where a synthesis is

t he

DVF N, N-di net hyl f or mam de;

Et OAc etlhgk. aam@p&ind'\O 200

Tri s(di

(+-)-2,
N-diiso
di et hyl
chr omat

accordi

superi or
[ 3- (et h
N (5- Ami
4; 100
HATU (14
nmol ) we
shaken g
t he prog

[r opyl
sul ph

nzvl

iLdeneacet oneld

bNA4RO68 PCTT GB2005/ 003953
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5 nm,
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uct .
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. a e,
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I\ieledlg- 129 an

t he manuf act ur
» denzafrent Tyl) NE

RaeRpT RGP ol
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Hh.ABYs, TH): 9.63 (s pHD, f9y17— DI

52, H8L7 NG ol
01AD®. 2 & IH?O%@ sSiH, ‘3/'3639

er's”i nstruction obt ai Aed

R ORI E P
anhyer cus R O3 M and.
15 scintillation vial. Th
ater (10 m) was added sl
reci pitate was washed wt

5e f

2|

[ Om

DW Y

=AS N,
DMVSQ

ca

ydr oc

b9 ngy
d PDTEA

£ I eaq

h wat

(AJSH),, 7.4N (¢, 180) Ex 4orpd, d H), N ( 2- Mptduboxylic acid
poxanj de

2,2-dimethyl-2,3-

adihydsriimn
' d

S o

hl ori de (Met hod
0.348 mol ),
275 L, 1.585
ction mxture
Lt 0 precipitate
er (10 m),

i sol at ed
compound
(d, 1H),
1H), 8.3

4

2H); m Z:
e Exagpinexdliness- ng N

pr ocedur
am no- 2-
t he

and
98. 4
7.46
5 (d,|
421

met hy

i ng
ri-{f-g@?zs?( i gh

be@lzoylz)m}lm 262

3“45@2' Prpeing

L

Iphenyl)qU|nox
carboxamide

£10.50 @&, \IP{(}UILUB@QZéeH{)’iD 160 Q
a solid (s,
$-87 (mq phi). 877873, {H), 818y,
1

é%%émfdﬁféﬁﬁhd-thkﬁgﬁ%ds
§.23 (m, 3H), 791 (d, 1H), 773-
Al i ne- 6-carboxam de hydroc
7.60 (m 2H), 799 (d, 1H), 2.66 (s,

3H), 2.27 (s, 3H)

3H

513
2.

[ 79
d,
her e

V

hl or

g

(
2

E7 TE
E] ﬁcit?l%gl%o?d S

2
sa,tci H, 7.89 (|
0 2H), 10.32 (|d
prepared by the

de (Method 4)

benzoyl)amino]-2-
methylphenyl}
quinoxaﬁne-6-

carboxamide

8.96 (m, 2H), 8.77 (s, 1H), 8.36 (d,
1H), 8.24 (d, 1H), 7.96-7.75 (m,
3H), 7.61 (4, 1H), 7.42 (d, 2H), 7.27
(d, 1H), 2.75-2.63 (m, 2H), 2.25 (s,
3H), 1.23 (t, 3H) ’

10 | N-(2-Methyl-5- 10.44 (s, 1H), 10.36 (s, 1H), 9.16- 398 | 5-methylnicotinic
| {[(5-methyl 9.00 (m, 2H), 8.92 (s, 1H), 8.78 (d, acid
pyridin-3-yl) | 1H), 8.59 (s, 1H), 8.43-8.33 (m,
carbonyl]amino} 1H), 8.24 (d, 1H), 8.12 (s, 1H), 7.89
phenyl)quinoxaline | (d, 1H), 7.68-7.55 (m, 1H), 7.29 (d,
-6-carboxamide 1H), 2.28 (s, 3H), 2.25 (s, 3H)
111 | N-{5-[(3-Ethyl 10.35 (s, 1H), 10.23 (s, 1H), 9.19- 411 | 3-ethylbenzoic

acid

Wa S



25 appropriate SM
(supercritical

In some
fluid and/ or

cases,

reverse phase preparatory HPLC).

further' purification was required
Ex. Conpound

NVR iz SND200¢/o48s6( 3- 10.34 (s, 1H), 10.21 (s, 1H), 9. P8I/CBRAds/003953
3-isopropoxy |sopropoxy 8.98 (m 2H), 8.77 (s, 1H), 8.37 (d, benzoic acid
benzoyl )amino]-2- 1H), 8.24 (d, 1H), 7386 (s, 1H), 7.61 nethyl phenyl} (d,
1H), 7.55-7.35 (m 3H), 7.26 (d, quinoxaline-6- | H), 7.12 (d, 1H)
4.76-4. g; ggghggxan1de 2. 24 (s, 3H), 1.24 (|qu/oMsO 2006/ 040368
PCT/ GB2005, ong 36 Ex. |Compound NVR nfz SM 3 N-{8-[(1H-indol-4- 11.35
(s, 1H) J120. BN-{(steﬂHyI)-,S 10.|119.342@, T, i10d0l(s- 144) 90zar Horyl )| drpropdxybeszoid )
9.14-8. 97 (m , 8.77 (s,| carboxylic acid net hyl{phenyl } H), 8. 34
(d, | Hf, 8. 2&3(&130PQXYH) 7.|99: Ha)- §o6pi HE- §~39((§ 1%4) 7.67991951 (m
3H),-7.44 (t e |l 4117 .82 (s, 1H), 2.25](s,
3ty 4 (5.1 [APERUAETA0 °F ', B @ (fir o Gl e 0 55 18! 422
1H i ndolle- 7- | yhea@tibonyl ) ami|rid]); 7869AT m, 22) 7.48.(80 (49, 1H)|, 8.40 (d,
carboxyllic afpid 2-nethyl ph I» e el ,] 8.01 (s, 1 H), 7.88
qui noxali ne- pauipeKal me]é; 8]8%( 2%5;1}1)7733 (%ng)iﬁ)lgb car Qoxani de 7.42-7.23
(m 2H) § 7. 1B:dboxabifhe 6. 5J(t(2<111) A (s, §H%71 é@a 679'@115 N-(2qMet hyl -5- 10. 34
(d, 2H | 9.1#-9.00 (m 2H),| 387 1-nethyl -1 [( 1methy|-1|—|— 8.76 (s,
1H), 8.37 (d | H), 8. 24 (d 2H)nﬂeaz(‘oBH92 | m dazol 2-lyl) 1H), 7.98 (s, 1H),
7.55 (d, 1.9 ear-hoxyhi-e—aeitd—earhoryHam ettt —F 24—y |
7.07 (s 1% %ﬂ}"aﬁl noxall: @‘(6581@8193‘5 %I—#ﬁ 349%s, ;TSSSPWVIIH%&BS':SE)oxam de
6 N{S-[(& 5¢ [(%91‘11%?&116 - 1H),1H§09é8(£ SH) 1471 4- 89)90(?11 411 3, 5- dicaRioRylic ac@am?t hyl
(d, 2H ) 8.7/ (s, 1H), 8.38 ( .’ bénzoic acid begnzoyl|)am no] - 2- 35
(d, 1H) | 7. 8BylcstbonH)amifiob4 2(}6),877 (s 1H), 8.38 (d, 1H), 8.20

phenyl} (d, 1H), 7.89 (s, 1H), 7.60 (d, 1H),

quinoxaline-6- 7.32 (d, 1H), 2.28 (s, 3H)

carboxamide ‘

14 | N-(2-Methyl-5- 10.37 (s, 2H), 9.10 (d, 2H), 8.78 (s, | 448 | 3-(1H-pyrrol-1-
{[3-(1H-pyrrol-1- | 1H), 8.38 (d, 1H), 8.24 (d, 1H), 8.11 yl)benzoic acid
yl)benzoyl] (s, 1H), 7.91 (s, 1H), 7.80 (d, 2H),
amino }phenyl) 7.68-7.55 (m, 2H), 7.48 (s, 2H),
quinoxaline-6- 7.30 (d, 1H), 6.30 (s, 2H), 2.27 (s,
carboxamide 3H)

15 | N-{2-Methyl-5- 10.33 (d, 2H), 9.14-8.84 (m, 3H), 460 | 3-pyridin-3-

| [(3-pyridin-3- 8.72 (s, 1H), 8.56 (d, 1H), 8.38-8.10 ylbenzoic acid
ylbenzoyl)amino] (n{, 4H), 7.99-7.84 (m, 3H), 7.67-
phenyl} 7.54 (m, 2H), 7.52-7.43 (m, 1H),
quinoxaline-6- 7.22 (d, 1H), 2.21 (s, 3H)
carboxamide

16 | N-(2-Methyl-5- 10.38 (d, 2H), 9.16-8.96 (m, 2H), 480 | 3-(2-methyl-1,3-
{[3-(2-methyl-1,3- | 8.80 (s, 1H), 8.49 (s, 1H), 8.38 (d, thiazol-4-
thiazol-4- 1H), 8.24 (d, 1H), 8.14 (d, 1H), 8.06 yl)benzoic acid
yl)benzoyl]amino} | (d, 1H), 7.91 (d, 2H), 7.68-7.53 (m,
phenyl)quinoxaline | 2H), 7.28 (d, 1H), 2.73 (s, 3H), 2.26
-6-carboxamide (s, 3H)




met hyl phenyl} 1H), 7.56 (s, 2H), 7.28 (d, IH), 19 qui noxal i ne-6- (s,
1H), 2.35 (s, 6H), 2.25 (s, 3H) carboxam de 7 N-{5 [(2,3- 10.44 (s, 1H),
9.87 (s, WwHRp040568(d, 425 2, 3-dhydro-1|- Di hydro-I- 2H) pC8/G3Ro¢0039b]), 8.48
(d, 1H), 8.34 benzofuran-7- benzof ur an- 7- yl (d, ITH), 7.91 (s, 1H),
7.74-7.62 (m carboxylic acid carbony3%mino]-2- 2H), 7.54 (d, 1H), 7.36
(d, 1H), 7.07 nethyl phenyl} (t, 1H), 4.84 (t, 2H), 3.36 (t, 2H),
qui noxal [IRe- Coéxpﬁ pas. SH [ safRoxam de” WO 2006/ 04056B %1V §342005/ 0039
37 Ex. |Conpdund 'NVR mz SM 8 N (5-{[(2.2- 10 40 (s H. 9 73 (s, 1H .
9.17- 45372, 2NH(SAEBRAmiA 3- [H) ﬁr@(shyH) 2103}7 @, H6), 0Orh8- 2H) 468. [73(dnsinosiitfonyB. |38
(d, dihydro-I ro- 7.83 (s, L H, 7.63
benzof urlan- 7- @gﬂﬁ’ﬁgﬁ?@ﬁ ]7- y$ ?9 @&» 211)4)8 7(87(3454{% .| 7. 40 l{eg,zmg,aﬁ{?i
car boxylfic a¢ £ b l]arrgg TH de 131, 218 97 t, 44, 3.11 (s,
2- met hyl|pheny ?‘?’“’2 E%} ] glk-ﬁn’ 1)%%32(9?5 E‘QI}I) )c’]ui npxal ijne-6 car boxam'lde
9 N-{5-[|(3-A¢ phg»ﬂyl)];ﬁuﬁ&al@rm &Bﬁ) (d,1G1)3B9Q ¢, 1HH) 7.7D(t16-| 425 |3- acet yl benzoilc
benzoyl )lam n¢] -2-.8.97. (m PR 8.7 , 53-,.acid |ret hyl phenyl}
8.47 (m| 1H), '%P%réo%ad{lldéH) , QZI& @L@ gli)aﬁ%lr&e@eﬁ{)s%@ m ng) , 7.91 (d, 1H,
7.73- cgrboxam de 7.60 (in, @H)ZZ% giH) lH) 2.66 (B, H, 2.27 (s, 3H
10 N-(2-]Met hyl -5- 10,44 (s 103 (s 9.16-]1 398 [b-net hyl nicotilnic
{[(5-net|8 9 N-[([5-RiHert-8| BR3¢ &, 1HM)10. %.(3’,81[@);9.1:4& d| 49y r|i Hpwi-Berirl ) 1H)|,
8.59 (s,| 1H), on 1-no} "o 24| (d, 1. 8. 12 (s
1H), 7.99 ph@H?’AE)e&ﬁ?yﬁ})xal i nggé grn %fﬁé’%ryféﬁlfy’_‘éég%ﬂa 1H) , %b%b?&om deid
- 6- car baxam dgmiid].2-medS1 ( s} 18}8.24%d2PHY, 5.8535) 11), 7.75
phenyl} (d, 2H), 7.68-7.57 (m, 2H), 7.29 (d,
quinoxaline-6- 1H), 2.26 (s, 3H), 1.33 (s, 18H)
carboxamide
19 | N-{5-[(3-Isobutoxy | 10.33 (s, 1H), 10.23 (s, 1H), 9.13- 455 | 3-isobutoxy
benzoyl)amino]-2- | 9.01 (m, 2H), 8.78 (s, 1H), 8.38 (d, benzoic acid
methylphenyl} 1H), 8.24 (d, 1H), 7.88 (s, 1H),
quinoxaline-6- 7.66-7.37 (m, 4H), 7.28 (d, 1H),
carboxamide 7.14 (d, 1H), 3.81 (d, 2H), 2.27 (s,
3H), 2.32-2.22 (m, 1H), 1.00 (d,
| 6H)
20 | N-{5-[(1H- 13.26 (s, 1H), 10.77 (s, 1H), 10.29 | 421 | 1H-
Benzimidazol-2- (s, 1H), 8.93 (d, 2H), 8.66 (s, 1H), benzimidazole-2-
ylcarbonyl)amino]- | 8.27 (d, 1H), 8.12 (d, 1H), 7.93 (s, carboxylic acid
2-methylphenyl} | 1H), 7.73-7.54 (m, 2H), 7.45 (d,
quinoxaline-6- 1H), 7.27-7.13 (m, 3H), 2.13 (s, 3H)
carboxamide '
21 | N-{2-Methyl-5- 10.48 (s, 1H), 10.36 (s, 1H), 9.16 (s, | 38 | nicotinic acid
[(pyridin-3-y1 1H), 9.04 (d, 2H), 8.82-8.68 (m,
carbonyl)amino] 2H), 8.44-8.20 (m, 3H), 7.90 (s,
phenyl} 1H), 7.67-7.52 (m, 2H), 7.29 (d,
quinoxaline-6- 1H), 2.26 (s, 3H)
carboxamide




11 N-{5-[(3-Ethyl 10.35 (s, 1H),
benzoyl )am no]-2- 8.96 (m 2H),

10. 23 (s, 1H), 9.19- 411 3-ethyl benzoic
8.77 (s, 1H), 8.36 (d, acid nethyl phenyl}
1H), 8. 24w0apocldH5687. 96-7. 75 (m qui noxal i ne-6- 3H), 7. @CT(GH2083903953. 42 (d,
2H), 7.27 carboxamde (d, 1H), 2.75-2.63 (m 2H), 2.25 (s, 3H), 1.23 (t,
3H) WD 2006/ 040568 PCT/ GB2005/ 003953 -~4¥8 Ex. Conpound NVR miz SM 12

N-{2- Met hyl -5- 10. 34 (s 1H) , 10.19 (s, 1H), 9.07 441 3-propoxybenzoic
[ (3- pr oy @On@u (swvie) . 8.39 (d, 1H), acid mpenzoml ) am no] 8.]24
(d, 1H),L 7.90 (s. 7 63 (d_phenyl} AH), 7.56-7.47 (ml 2H) 7 42 (f.
qui noxalli22e- 6N- {J.‘H[(Z 2‘7— 27 (d,10%) (d, 2H),9.0531(d, 2H),, 8.37 @9 | €dr hax2rithéophene-2H) ,
2 (1,20t st s S A BT il
0, 8ol Bistinspatony o s iy songell 29, 9,77 (39,
qui noxalli ne- ¢2-rietBfiphehyl 1H)|, 2H) 2816((¢, 1B8%17.40ddr Hd)gé{rﬁSd’(e) 14 |N- (2- Met hyl -
P11 ] o apapiorgligys é.”)m(d aﬁ? s T TG O s v1) benzoy ] [(s,
1H), 7.91 (s cd¥dxanfid80 (d, am no} phenyl), 7. 68- 7.55 |(m 2H), 7.48 (s,
2H), qgdinoxaline-6- 730(d 111) 6.30 (s, 2H), 2 R7 (S carboxan d
3H) 15 N-232- wm-f@[@s- 10. 33 (@34 @41 H),9.004-8. B), 005 3H) 4414602, 3-dyndral - 3-
V1 bonzoy ) am RN Gt | @o20” s Thbyp soXdeln b Y [ Raboiiteny
7.52-7.43 (m béiﬁ)odloxﬁ%-noxa” 8.02¢H-119; 284 (d13H.54 @,21 (s, [Rdboxylic acid

ylcarbonyl)amino]- | 1H), 7.25 (d, 1H), 7.13 (d, 1H),

2-methylphenyl} 7.04-6.87 (m, 2H), 4.36 (t, 2H),

quinoxaline-6- 4.29 (t, 2H), 2.25 (s, 3H)

carboxamide

24 | N-(2-Methyl-5- 10.30 (s, 1H), 9.75 (s, 1H), 9.07 (d, | 386 | 1-methyl-1H-
{[(1-methyl-1H- 2H), 8.77 (s, 1H), 8.38 (d, 1H), 8.23 pyrrole-2-
pyrrol-2-yl) (d, 1H), 7.84 (s, 1H), 7.53 (d, 1H), carboxylic acid
carbonyl]amino} 7.23 (d, 1H), 7.04 (d, 1H), 6.97 (s,
phenyl)quinoxaline | 1H), 6.08 (t, 1H), 3.87 (s, 3H), 2.25
-6-carboxamide (s, 3H)

25 | N-{2-Methyl-5- 10.70 (s, 1H), 10.37 (s, 1H), 9.30 (s, | 385 | pyrazine-2-

' [(pyrazin-2-yl 1H), 9.07 (d, 2H), 8.92 (d, 1H), 8.78 carboxylic acid
carbonyl)amino] (d, 2H), 8.38 (d, 1H), 8.22 (d, 1H),
phenyl}quinoxalin | 8.05 (s, 1H), 7.72 (d, 1H), 7.30 (d,
e-6-carboxamide 1H), 2.25 (s, 3H)

26 | N-(5-{[3-(2,5- 10.32 (d, 2H), 9.05 (d, 2H), 8.77 (s, | 476 | 3-(2,5-dimethyl-
Dimethyl-1H- 1H), 8.36 (d, 1H), 8.24 (d, 1H), 8.06 1H-pyrrol-1-
pyrrol-1-yl) (d, 1H), 7.91 (t, 2H), 7.72-7.60 (m, yl)benzoic acid
benzoyl]amino}-2- | 2H), 7.50 (d, 1H), 7.27 (d, 1H), 5.83
methylphenyl) (s, 2H), 2.25 (s, 3H), 1.98 (s, 6H)
quinoxaline-6-
carboxamide




car boxam de 16 N-(2- Met hyl
3-(2-net hyl
t hi azol - awotzhéczaaies4- 1H)
yl ) benzoyl ] am no} (d, 1H),

2H), 7.28 (d, 1H), 2.73 (s,

2006/ 040568 PCT/ GB2005/ 003953

-5- 10.38 (d, 2H),
-1,3- {[3-(2-nethyl

9.16-8.96 (m 2H),

71.3- 8.80 (s. 1H), 8.49 (s,
8.24 (d, 1H),
7.91 (d. 2H).
3H), 2.26 -4b=carboxanide (s,

480

1H), 8.38 (d,

8.14 (d, 1H), @Co&B2b)I®Bs6i ¢ acid
7.68-7.53 (m phenyl)qw noxal i ne.

3H) WO
-39 Ex. Conpound NVMR nmlz SM 17

N-(5-{[ Eam|rconpewfid (S, 1HNMRO. 37 (s, 1H), 9.18- 46g,/3-(em nosulfony
sul fonylbhenzoyl ] 8 90 (m PH) 8 78 (s, 1H). 8 44- benzoil acid
am no} - 2F 2t HyV-(B{B4(1¢@yan2H) 10.86 29-181)150.341(s, 2H), 9.0heny#92ju| MettaidiHe 8. 00
(d, 1H),| 7. 9c¢ 7.73 1 7.63 [d, 1H), 7.50 [s,
oH), 7.30 (c,cgilﬁ}’u% 26 (s 1%%9%63(5@%%?55&9 Iébt3§r - 10036 (s, 1H),
10. 20 (s} 1H).befzckA ];) occﬂuflt)egm(daqmlb@@(somw 99 (m 2H), 8.77 (F,
1H), 8.38 (d,| butyl enzoi ¢ pcid - 2- 8.24| (d, 1H), 7.85
(s, 1H),| 7. 75 npdtkylphdnyld, 2W95fd,6‘8i)7783 (6.rhH)2Hp4 (i, 2D (d,| qui noxal i ne-p-
1H), 2.26 (s, (s, N-{5}{[ (3-) sobut oxy 10. 3B
(s, 1H),| 10. :élul_‘%o?‘a]%‘i%‘?' 9.1 ﬁpﬁs@@ iﬁﬁ%‘ﬁ@n ]Zﬁ@nzoy )ani ho] - 2- 9.01 (nf
2H), 8.78 (s,| chridkamfie38 (d 29@@10!11;1%@0211@ m;gmdsrxge yl} 1H), 8.24 (d, 1H),
7.88 (s,| 1H),| qui noxal i ne- 6} 66-7.37 (m d, I|H), carboxan de
7.14 (d,| 15, 3.81 (d, 2H),| P27 (s, 3H), 2.32-2.22 m 1H), 1.00 (d, pH)
20 N-{5-[AatHH43:26 €51 A0 29 A2 Zigazot—2
(s, 1H), ?Lg\ N5 8 66 1@?4§W?ﬁﬁeﬁ?ﬁsﬁ§§?8¢6e62- ap WS R no] -
8.27 (d, @/aﬂ;&e&ahydidi) TH3.15(s, Tay, 8Byl cHpsid | 2- met hyl phenyl }
IH),_7.73-7.E>4 2H), 7.45 (d

2 -pyran—4— (d, 1H), 8.08 (s, 1H), 7.98 (d, 1H),

yl)benzoyl] 7.87 (s, 1H), 7.78 (d, 1H), 7.63 (m,

amino}-2-methyl | 3H), 7.29 (d, 1H), 4.05 (m, 2H),

phenyl)quinoxaline | 3.68 (rri, 2H), 2.27 (s, 3H), 2.15 (m,

-6-carboxamide 4H)

29 | N-(5-{[3-(1-Cyano | 10.35 (m, 2H), 9.07 (s, 1H), 9.06 (s, | 448 | Method 76

cyclopropyl) 1H), 8.77 (s, 1H), 8.37 (d, 1H), 8.24

benzoyl]amino}-2- | (d, 1H), 7.87 (m, 3H), 7.62 (d, 1H),

methylphenyl) 7.56 (m, 2H), 7.28 (d, 1H), 2.26 (s,

quinoxaline-6- 3H), 1.80 (m, 2H), 1.63 (m, 2H)

carboxamide

30 | N-{5-[(3-Isopropyl | 10.34 (s, 1H), 10.23 (s, 1H), 9.07 (s, | 425 | Method 72

benzoyl)amino}-2- | 1H), 9.06 (s, 1H), 8.77 (s, 1H), 8.38

methylphenyl} (d, 1H), 8.24 (d, 1H), 7.89 (s, 1H),

quinoxaline-6- 7.82 (s, 1H), 7.77 (d, 1H), 7.63 (d,

carboxamide 1H), 7.45 (m, 2H), 7.27 (d, 1H), .

2.98 (i, 1H), 2.26 (s, 3H), 1.25 (d,
6H)




qui noxal i ne-6- 1H),
-5- 10.48 (s,
[ (pyridi rwd-29d6/ibhes 9. 04 (d, 2H),

N- { 2- Met hyl

7.27-7.13 (m 3H),
1H),

2.13 (s,
1H),

3H)

10. 36 (s, 9.16 (s,

38 n

car boxam de 21

icotinic acid

8.82-8.68 (m car bonylPrariBro)s/a@b)s3

8.44-8.20 (m 3H), 7.90 (s, phenyl} 7.67-7.52 (m 2H), 7.29 (d,
qui noxal i ne-6- 1H), 2.26 (s, 3H) carb i de WD 2006/ 040568
PCT/ GB2005/ 003953 -40 Ex. Compound NVMR nmiz SM 22 N-{5-[(2,2'- 10.30 (d,
2H), 9. 054 d, @;ﬁpmﬁ,d?? (s KRR Z, 2 -bithiophene- Bit hygn-[smvlH ., 8.38 (|d,
1H), 8.24_(d. 8.00 5-chrboxylic acid vlicarbonyldlamnol- (d 1H) . 7] 83
(s, 1H) |3 63 34\7?(556[3((5} 2- mef by Bl ai).}8.26) 9.03 (62K, [4§0 |[Méthodd3 1H),
7.28 gui nox 1H 3 2 BH) |car boxam de 23
N-{5-[ (3, 3- @Y%O'?gﬂétgﬂ) 1%711’5}(1?{) %ﬁéH&b 1(%% %ﬁ?‘b B- di hydr o- 1, 4-
Di hydr o-|1 NBEDz 77 (11 ]7@51-83023%1 ). 2o, C1benzodi oxi ne- 5-
benzodi dxi n- 5)22 (O%I]H 1H) ) 7) ( cprboxlylic acid
yl car bonlyl ) am nm}o} -2-Hhethyl. 2511([);1 7.92 (d) 1HY,.7169 ((dle) 7&4}8 2- net hyl phenyl }
7.04-6.837 (m 4.36 (t,]|2 I of (t, RH), 2.25-(s, BH)
car boxani de Rﬁ’ﬁ?t‘gy(l)ﬁ-uﬁ‘é)f‘ﬁé? - %%(%‘Oﬁl]l(lg% @) %527231 (\%s 1H)|, 9.07 (d, 386
1-met hylf 1 H - chibdramicey! - 13113 2, @77 (5, 1), 888 (4 11, 8 23
pyrrole-l2-_pyrrol - (s 7.53 ( 1H), carboxylic
acid cdrBonyNF Eaiﬁﬁ{tﬁbpq 23 03469 1H7.]@482((d 1H);|P,O7EIS,9745(65 " Method 48
phenyl ) dqui-no ?]érl ne , }-ﬁ 7,45, , 2|25 |-6-carboxam de
(s, 3H [25 N IIHI}g%th 021% 8(727%1 ), %136) @9, 1. 1h). 9,130 (s, 385 |
pyrazi ng- 2- | @,ﬂby{ az;uﬁef%adyl 1842%&1 Qﬁe(ﬁ% ?SH)IH%& §?-<( (" 1H), 8.78 carboxyf i c
acid cagrbonyl)am no] 2H) I—Q 1H),
carbonyl}amino)- lH) 7.57 (d, 1H), 7.29 (m, 2H),
2-methylphenyl] 2.26 (s, 3H), 1.77 (s, 6H)
quinoxaline-6-
carboxamide
33 [ N-(5-{[4-Chloro-3- | 10.43 (s, 1H), 10.35 (s, 1H), 9.07 484 | Method 79
(1-cyano-1-methyl | (q, 2H), 8.77 (d, 1H), 8.37 (dd, 1H),
ethyl)benzoyl] 8.25 (d, 1H), 8.02 (s, 1H), 7.98 (d,
amino }-2-methyl 1H), 7.86 (s, 1H), 7.74 (d, 1H), 7.60
phenyl)quinoxaline | (dd, 1H), 7.30 (d, 1H), 2.27 (s, 3H),
-6-carboxamide 1.87 (s, 6H)
34 | N-(5-{[4-Chloro-3- | 10.65 (s, 1H), 10.57 (s, 1H), 9.29 (s, | 456 | Method 78
(cyanomethyl) 2H), 8.98 (s, 1H), 8.57 (d, 1H), 8.47
benzoyllamino}-2- | (d, 1H), 8.33 (s, 1H), 8.21 (d, 1H),"
methylphenyl) 8.09 (s, 1H), 7.95 (d, 1H), 7.81 (dd,
quinoxaline-6- 1H), 7.52 (d, 1H), 4.41 (s, 2H), 2.27
carboxamide (s, 3H)
35 | N-[5-({[6-(1- 10.40 (s, 1H), 10.32 (s, 1H), 9.07 451 | Method 52
Cyano-1-methyl (d, 2H), 8.37 (s, 1H), 8.26 (d, 1H),
ethyDpyridin-2-yl] | 8.13 (d, 1H), 8.11 (m, 2H), 7.90 (m,
carbonyl}amino)- | 2H), 7.70 (d, 1H), 7.35 (d, 1H), 2.27
2-methylphenyl] (s, 3H), 1.83 (s, 6H)
quinoxaline-6-
carboxamide




phenyl } qui noxalin 8.05 (s, 1H), 7.72 (d, 1H), 7.30 (d, e-6-carboxam de
1H), 2.25 (s, 3H 26 N-(5-{[3-(2,5- 10.32 (d, 2H), 9.05 (d, 2H), 8.77 (s,
476 3-(2,ocdnevaubye8- Di methyl-1 H 1H), 8.36 (d, | H), @C2AR2d)5/mb953 8. 06 1
H pyrrol-1- pyrrol-1-yl) (d, 1H), 7.91 (t, 2H),-7.72-7.60 (m yl)benzoic
acid benzoyl]anmino}-2- 2H), 7.50 (d, 43~ 7.27 (d, 1H), 5.83 nethyl phenyl)
(s, 2H), 2.25 (s, 3H), 1.98 (s, 6H) quinoxaline-6 carboxam de WO
2006/ 040568 P@W@S/ 0039pMMR41I Ex. Conpound. NWVR |z, jhgﬂ?
N(5-{[3-(1-Cvano 10.36 (s 1 1H ., 10.34 (s. 1H), 9. .07 (s 62 Method 74

c;lis:l obut 386)dl WS- g34Befimyl 1H).87 &, 281)(&60 (sH) H),B.B8-bengz®hd ]| Mathod 77 - 2- ({d,
1H), 8.34 1 7.99 : : t hyl ph 7..95 (d, |l , 7.88 :
1H), 7.44 Em Oxg)bé‘ﬁbﬁ%ﬁnio%]g- Gé'ngﬂP; 3ﬁf§3}§((§a 1%362151’74 Em 4H)H? car bo§<2m' de
2.32 (m| 1 y 3H), 8 ~{[3F(4- {10.34 (s, 2H),
9. 07 Es, 1;)') "%.ﬂ%et g 4502 N@?gg’d&%’l%’%ﬁgte%% y’fdgo-(l H), 8. 7(78(5,,H? H)
8.37 (d,| 1H) | b8uzgl]2kinoyr2ant ZH), 7d,9 (s, H]), 78308 1), SD4) |, 7.98 (d, 1H),
)b 11 7.87 , , 7.7 v ol : ' -2-met hyl 3H),
¥.)29e?§,cy1]H) WFW&PSIFHYD;%, (Spﬁlélf\?rz)‘tcfﬁ’l%;16g§§(@)68ammn0}2H),ms. 27 (s,H)EH),
2.15 (m} -6; aﬁﬁ,@%ﬁl@@e 4H) 29 N-(5-{[3-(1-Cyano 10.B5 (m 2H), 9.07 (4,
1H), 9.46 (s| 448 Method 76| cyclopropyl) I H, 8.77 (s, I| H, 8.37 (d,
H, 8.24 benzegbpxamide }-2-| (d, IH), 7.87 (m 3H), 7.62 (d, 1H),

na

rreth | I.- u-n-JI 2 5r~ L Y 2=_|l\1 7 20. L A 4 LD f\-f\r‘ L e )\.-‘I i - A 3=_|I\1
180 (1 1. 5%H VG 88 (G 21h| TE5 ok 0545 10 B33 &) Mo owsiodd2aa (s,
1H), 10.123 ($Cydhd-1-rfetBy (S| 14Z3.9¢t §199 (hi22H), 8.57 (s,
ethyl)-5-hydroxy | 1H), 8.03 - 8.20 (m, 2H), 7.65 -
benzoyl]amino}-2- | 7.67 (m, 1H), 7.41 (d, 1H), 7.28 (s,

methylphenyl) 1H), 7.06 - 7.10 (m, 2H), 6.91 (s,
quinoxaline-6- 1H), 2.06 (s, 3H), 1.51 (s, 6H)
carboxamide
38 | N-(5-{|3-(1- 8.72 (s, 1H), 8.58-8.60 (m, 2H), 464 | Method 81

Cyano-1-methyl 8.26 (d, 2H), 8.04 (s, 1H), 7.97 (d,
ethyl)-5-methyl 1H), 7.70 - 7.75 (m, 3H), 7.50 (1,
bénzoyl]amino}—2— 1H), 7.40-7.44 (m, 1H), 7.22-7.26

methylphenyl) (m, 1H), 7.08 (d, 1H), 2.72 (s, 3H),
quinoxaline-6- 2.33 (s, 6H), 1.98 (s, 3H)
. | carboxamide } A

39 | N-(5-{|3-(1- 8.89 (s, 2H), 8.61 (s, 1H), 8.17-8.25 | 468 | Method 80
Cyano-1-methyl (m, 2H), 8.14 (bs, 1H), 8.03 (bs,
ethyl)-4-fluoro 1H), 7.98 (bs, 1H), 7.93-7.96 (m,
benzoyl]amino}-2- | 2H), 7.76-7.80 (m, 1H), 7.58 (d,
methylphenyl) 1H), 7.11-7.19 (m, 2H), 2.28 (s,
quinoxaline-6- 3H), 1.77 (s, 6H)

carboxamide




benzoyl)am no]-2- 1H), 9.06 (s, I H, 8.77 (s, | H), 8.38 nethyl phenyl }
(d, 1 H, 824 (d, 1L H, 7.89 (s, 1 H, quinoxaline-6- 7.82 (s, | H, 7.77
(d, I H),wo.26@/010568 car boxam de 1H), 7.45 (m 2H), 7.27PpCua;GERb)5/0029598 (i n,
1H), 2.26 (s, 3H), 1.25 (d, 6H WD 2006/ 040568 PCT/ GB2005/ 003953 -42 Ex.
Conpound NMR m'z SM 31 N-(5-{[3-(1- 10-4b-(s, 2H), 8.96 - 9.05 (m 2H), 450
Met hod 73 Cyano- | -nethyl 8.72 (d, 1H), 8.32 (dd, I H), 8.19 (d,
et hyl )benE}QyI ICoibound 2° - PN8MR(M TH, 7.89 (d, anjpps-Bspethyl IH),
7.82 (d, /.69 (d_1H) . [7. 48 phenyl)quinoxaline + 7.6 (m 2H . 7. 2B
(d, 1H, 4a] 21 N—@S-{[4-l€iu01a>|ﬂ330 ><&J9i4<4£ 2Bh)) 8.68 (§IH)S8.1B8)353R469 [ p4-flubfo~%-1- 10. B4
(s, 1H),] 10.32 (s, 1H), 9. Met hod 48 L | - et hyl
(d, 1H),| 8. 3( %tféfim%?ﬁﬂly%t hy(I?L Lﬁ%ér@»l HH)g7 46- 7(?%(%14) 7l @%ﬂ‘(l%romfﬂb‘/l)% 83
(s, carjponyl b}enfd %H]?H i "QH 77-.2%7d‘i| I s 9 (m 2H)}
2- met hyl jphenyl ] yg 9} , { 77 SH%I-bﬁ% gI.r%%xal i he-6 c%r}zgg:xaac}% de 3B
N- (5-{] 4 Chl cnmtBylplfk@lyZB (s 1H), 10.35 (s, 1H), 9.07| 484 Method 79
(1-cyanor | - g % 62 8. 77 (d, 1H), 8.37 (dd, 1H), ethyl)benzoyl] 8 25
(d, 1H),]| 8. 04 q%‘i“"“ﬁi)' 7.98| (d, amino}-2-methyl | H| 7.86 (s, | H), 7.[74
(d, 1H);| 7. 60 cappaemmigequi nokal i ne (dd, 1H), 7.30 (d, [H), R.27 (s, 3H),
-6-carboxam de 1.87 (s, 6H)[34 N (5-{[4-Chloro-3- 10,65 (s 1H), 10.57 (s,
1H), 9.-3941(5 MEB{[9etlhod 78| 1¢.3§ &ndHet Hy21) (s2B)), 981298 [ 493 1Hylett®d®3 (d, 1H),
8. 47 benizoyl ] n|n -2- (d, 8 Jﬁ(-fg 8.21 (d, 1H),. ’
met hyl phenyl )%é' IggthYL]I-l), %Héém( aﬁ§ s h%)_tg hui noikal i ne-6- 1H),
7.52 (d,| 1H), eﬁlyil)ls-( s, 2H),| 832 (m, 1H), 8.26 (d, 1H), 7.85 (s,

(dimethylamino) 1H), 7.68-7.59 (m, 1H), 7.35-7.25

benzoyl]amino}-2- | (m, 2H), 7.23-7.18 (m, 1H), 6.96 (d,

methylphenyl) 1H), 3.33 (d, 6H), 2.28 (s, 3H), 1.74

quinoxaline-6- (s, 6H)

carboxamide

42 | N-[5-({3-(1- 10.31 (s, 1H), 10.29 (s, 1H), 10.05 | 543 | Method 85

Cyano-1- (s, 1H), 8.97-9.04 (m, 2H), 8.72 (d,

methylethyl)-5- 1H), 8.32 (dd, 1H), 8.19 (d, 1H),

[(methylsulfonyl) | 7.78 (d, 1H), 7.69 - 7.74 (m, 1H),

amino|benzoyl} 7.63 - 7.68 (m, 1H), 7.56 (dd, 1H),

amino)-2-methyl 7.46 - 7.53 (m, 1H), 7.22 (d, 1H),

phenyl]quinoxaline | 3.02 (s, 3H), 2.22 (s, 3H), 1.68 (s,

-6-carboxamide 6H)

43 | N-(5-{[3- 10.36 (s, 1H), 10.34 (s, 1H), 10.27 | 507 | Method 86

(Acetylamino)-5- | (s, 1H), 9.03 - 9.10 (m, 1.88, 2H),

(1-cyano-1- 8.77 (d, 1H), 8.33 - 8.41 (m, 1H),

methylethyl) 8.24 (d, 1H), 8.07 - 8.13 (m, 1H),

benzoyl]amino}-2- | 7.96 - 8.01 (m, 1H), 7.81 - 7.87 (m,

methylphenyl) 1H), 7.66 - 7.71 (m, 1H), 7.61 (dd,

quinoxaline-6- 1H), 7.25 (d, 1H), 2.27 (s, 3H), 2.07

carboxamide (s, 3H), 1.73 (s, 6H)




carboxam de (s, 3H) 35 N-[5-({[6-(1- 10.40 (s, 1H), 10.32 (s, 1H), 9.07 451
Met hod 52 Cyano- | -nethyl (d, 2H), 8.37 (s, | H), 8.26 (d, | H),

et hyl ) pyrwaizoecy3cg 8.13 (d, | H), 8.11 (m 2H), 7.90 (®CT/GBRndE0gds3ani no) -
2H), 7.70 (d, 1H), 7.35 (d, 1H), 2.27 2-nethylphenyl] (s, 3H), 1.83 (s,
6H) qui noxal i ne-6- carboxanm de WO 20067440568 PCT/ GB2005/ 003953 -43 EX.
Compound NVR mlz SM 36 N-(5-{[3-(Benzyl 8.87 (s, 2H), 8.60 (s, 1H), 8.11 -
556 Methc@,f. Ctﬁglyaﬁﬂ(l-cyaﬂm- 8.24 (m 3H), 8.02 [gyz I¥mM 7. 62 (O,
rrethylethv) I (.45 (s 11 H. 7.27 - 7.38 (m___bepzoylam no}-2- 7H)}
7.19 (s,|4d) | ref-Batfld3-(1H) , 83.9945 21 iyt phery)8.31(s, 265 2| Méthpd 843H), 1. 66
(s, 6H) | qui poxal ine-6 .carp ggl nide 37 N-%S {[3-(1-]110.15 (s, 1H), 10.p6

(s, 1H),| 9. 83 cyao-kEwtigt hof® 49 MelHKS. 18 s n. J) 8 86 | 8.89 (m 2H)|
8.57 (s,| et hyL}-5 hydnoxy 1 o 7165 -| b | i
NS IV it P i F AR A Ll AN I D Tk SN

(m 2H),| 6. 91 nfeshyl-3gui noxal | 28}, 6—191-!—‘532@11,GH{X,6 87({1;5) 1.51 (s, 6H)
car boxarfi de 3 -(1- 7 58- m 2H), 464 Method |81
Cyano- | -|mret hyl ?(qgmé’éa\%%'( ﬁ%’ z§(4(C§ %7%%396}%(@%5 et hyl |- 5-met hyl 1H),

7.70 - 4.75 mca%fpnyl)Zm%](t(s 9Il;)anzoyl] amno } -2- 1H), 7.40-7.44 (m |

H, 7.24-7.26° methyl'phenyl) (m’ 1H), 7.08 (d, 1H), 2l 72 (|s, 3H),
qui noxalli ne- bph@l}(i&n(llsp) 6H), 1.98 (s, 3H) carboxanmide| 39 |N-(5-{[3-(1- g 89

(s, 2H),| 8.61 cgr%bngll]_BHen}gl'}lr 8.25 468 Met hod 80
carbamate
45 | N-[5-({[4-(1- 10.33 (s, 2H), 9.07 (d, 2H), 8.77 (d, | 456 Method 96
Cyano-1-methyl 1H), 8.36 (dd, 1H), 8.26-8.20 (m, ’
ethyl)-2-thienyl] 2H), 7.84-7.83 (m, 2H), 7.59 (dd,
carbonyl}amino)- | 1H), 7.29 (d, 1H), 2.27 (s, 3H), 1.71
2-methylphenyl] (s, 6H)

quinoxaline-6-

carboxamide
46 | N-[5-({[5-(1- 10.15 (s, 1H), 9.93 (s, 1H), 8.89- 456 | Method 49
Cyano-1-methyl .8.87 (m, 2H), 8.58 (d, 1H), 8.20

ethyl)-3-thienyl] (dd, 1H), 8.06 (d, 1H), 7.75 (s, 1H),
carbonyl}amino)- | 7.64 (d, 1H), 7.52 (d, 1H), 7.42 (dd,
2-methylphenyl] 1H), 7.08 (d, 1H), 2.07 (s, 3H), 1.61

quinoxaline-6- (s, 6H)
carboxamide
47 | N-(5-{[5-(1- 10.16 (s, 1H), 9.98 (s, 1H), 8.88 (d, | 441 | Method 95

Cyano-1-methyl 2H), 8.58 (s, 1H), 8.20 (d, 1H), 8.06
ethyl)-2-furoyl] (d, 1H), 7.62 (s, 1H), 7.44 (d, 1H),
amino}-2-methyl | 7.15 (d, 1H), 7.10 (d, 1H), 6.50 (d,
phenyl)quinoxaline | 1H), 2.08 (s, 3H), 1.56 (s, 6H)

-6-carboxamide




Cyano-1-nmethyl (m 2H), 8.14 (bs, 1H), 8.03 (bs, ethyl)-4-fluoro | H), 7.98
(bs, I H, 7.93-7.96 (m benzoyl]amno}-2- 2H), 7.76-7.80 (m 1H), 7.58
(d, net hybphemgbyss1lH), 7.11-7.19 (m 2H), 2.28 (s, quiPODGH20050089533H) ,
1.77 (s, 6H) carboxam de WO 2006/ 040568 PCT/ GB2005/ 003953 -44 Ex. Conpound
NVMR miz SM 40 N-(5-{[4-Fluoro-3- 8.94-@6- 2H), 8.68 (s, 1H), 8.17-8.35 469
4-fluoro-3- (trifluoromethyl) (m 5H), 7.82 (s, 1H), 7.41-7.55 (m
(triflu ' RENZOYTRMRIO) - 2- 2H), 7.26 (d, IRhm 1.8 (s, 3H)
enzoi c d(ﬁg‘r.dre E%hﬁ,%flgnenvl ) C]UIIWI’IOXEN i ne-6-_carboxam d A%l N (5-{[3-(1-
10. 35 (5 ,431H N—[$Q{2%l(1(5 1H)1,0.:91 (:2tH} 98 3V, Hat), 887 Cy qrvsS| -{idiethyd 99. 00 (1
2H), 8.18 (s . 8. 43- yl)-5- 8.32 (m . 8.26 (d, [1H), 7.85 (s,
(di net hyl ani 16)’31514}‘“13?}1368 7 931(1)118.7174)1,, 11%)9@53?7%@5181{)% nzoyl|] ami no}-2- (m
2H), 7.23-7. } 963 4 41¢q. 1HBL gyl ) sig (3-33[(d, 6H), 2.28((s,
3H), 1.14 qpi ng@al | ne- (s 6%’ g@’rﬁ%igir]ﬁ g%’ 42@\!—’[5-({5-(1- 10. 31 (s,
1H), 1029 ( >1H;|1j;})razow 0 S4EINVBRRGd, 85, 7a74adtD; 403,/ | H)|, 8.97-9.04 (rh
2H); 8.%2 (d et.hyl)-|5- 8. ( 1 H., § 19 ({d, 1 H),
[ (et hyllsul f 3?%?5 g %; (IS+)3]H)|7_|£@§ (5%%)7%%%?’6 , | am no] benzoyl} 7.43 -
7:68 (m| 1H) 2?ne§§yl yl]lH), amno)-2-nmethyl 7.46 - [7.53|(m 1H), 7.22](d,
1H), phenyl]quinoxaline 3.[02 (s, 3H), 2.22 (s, 3H), {1.68|(s,
- 6- car bgxam :iqmﬁbi)alms - (5-[3- 10.36 (s, 1H), 10.34 (s, 1H), 10.27 507
Met hod §6 ( Acebg)l{am no)-5-| (s, 1H), 9.03 - 9.10 (m [1.88,] 2H),
49 | N-[5-({[5-(1- 10.18 (s, 1H), 9.94 (s, 1H), 8.88 (d, | 455 | Method 94
Cyano-1-methy] 2H), 8.58 (s, 1H), 8.20 (d, 1H), 8.05
ethyl)-1-methyl- (d, 1H), 7.73 (d, 1H), 7.41 (dd, 1H),
1 H-pyrazol-3-yl] 7.05 (d, 1H), 6.63 (d, 1H), 3.92 (s,
carbonyl}amino)- | 3H), 2.04 (s, 3H), 1.60 (s, 6H)
2-methylphenyl]
quinoxaline-6-
carboxamide
50 | N-{5-[(3- 10.35 (s, 1H), 10.22 (s, 1H), 9.07 424 | Method 92
Cyclopropyl (q, 2H), 8.77 (d, 1H), 8.37 (dd, 1H),
benzoyl)amino]-2- | 8.25 (d, 1H),‘ 7.88 (d, 1H), 7.71-7.60
methylphenyl} (m, 3H), 7.29 (t, 1H), 7.28-7.25 (m,
quinoxaline-6- 2H), 2.25 (s, 3H), 1.19-1.16 (m,
carboxamide 1H),.1.00-0.97 (m, 2H), 0.78-0.75
(m, 2H)
51 | N-{5-[(3-tert-Butyl | 10.35 (s, 1H), 10.25 (s, 1H), 9.06 | 440 [ Method 124
benzoyl)amino]-2- | (q, 2H), 8.77 (d, 1H), 8.37 (dd, 1H),
methylphenyl} 8.25 (d, 1H), 7.93 (s, 1H), 7.88 (d,
qﬁinoxaline-6- 1H), 7.77 (d, 1H), 7.62-7.60 (m,
carboxamide 2H), 7.44 (t, 1H), 7.27 (d, 1H), 2.26
(s, 3H), 1.33 (s, 9H)




(1-cyano-1- 8.77 (d, 1H), 8.33 - 8.41 (m 1H), nethylethyl) 8.24 (d, 1H),
8.07 - 8.13 (m 1H), benzoyl] amno} -2- 7.96 - 8.01 (m 1H), 7.81 - 7.87
(m et hwophembyeslH), 7.66 - 7.71 (m | H), 7.61 (dd, pcauiBr0052108958- 6-

1H), 7.25 (d, 1H), 2.27 (s, 3H), 2.07 carboxam de (s, 3H), 1.73 (s, 6H WD
2006/ 040568 PCT/ GB2005/ 003953 - 45 Ex:4Conpound NVR mz SM 44 tent-Butyl
{3-(1- 8.98 (s, 2H), 8.62 (s, 1H), 8.31 - 565 Method 84 cvyan-|-nethyl 8.40

(m 1R TCompowtt (M 31 thyl)-5-1({4- 7.91 (s ndk)|{SKL 70 (s, 1H)
7.65 (s thyl-3- 2H),  7]19 - 7. .32 (m 2H) 6 87 (4 [{auinoxalin-Q-

1H), 2.B% (,N-BHK[2-1-78 (Sﬁ 16140 (s, 1HH510.96 (ad Bwiy07 ai nhib] | Metha@hh23 phenfl }

i |2 A, (B B RE) 10,0 0

-

L

8. 26- 8. PO (meﬂ?}lmyl) 2- thi 43!8)?)7]@3@}1) §2§‘td7u¥)’58(0n(s2lH), 7{59 (dd,
car bony{ }anifno)-" 1H), 7.29|(d, 1H, 2.2 71 21 net hyl phenyl ]| (s,
6H) qui hoxalliismidtinoatbox arilHe, 7&83(SN2[‘L5 7( %@d(l )10 15 (s} 1H), 9.93 (s

8

1H), 8.B9- 456 .Me , 58 (d, 1H), 8}20
er?wl ) - B- t hi|éPS '?Haetfl%l—i)q &}gﬁdg’ @’ B%&)(,S’ 54)7;7%;& 1I:|I)) ., tar bf)nyl };Drri noj -
.64 (ol 1H) prnfifalfbxali | 6F42 (dd, 2 et hyl phenyl] "1+, 7,08 (d. 1H |

]
2.07 (s} 3H), 1.61 quinoxaline-6- (s, 6H carboxam r#ie [ N-(5-{[5-(1-
10. 16 (F, 1I-ﬂ)-6 cgrlggapide 1Hf, 8.88 (d, 441 Method 95

53 | N-[5-({3-[(1- 10.18 (s, 1H), 10.17 (s, 1H), 8.88 (s, | 492 | Method 87
Hydroxycyclopent | 2H), 8.59 (s, 1H), 8.10 (qas, 2H),
ylethynyl] 7.81-7.72 (m, 3H), 7.44-7.33 (m,
benzoyl}amino)-2- | 3H), 7.10 (d, 1H), 5.19 (s, 1H), 2.07
methylphenyl] (s, 3H), 1.80-1.70 (m, 4H), 1.69-
quinoxaline-6- 1.49 (m, 4H)
carboxamide
54 | N-(5-{[3-(3- 10.35 (s, 2H), 9.06 (q, 2H), 8.77 (d, | 490 | Method 88

Cyclopentylprop- | 1H), 8.38 (dd, 1H), 8.25 (d, 1H),
1-yn-1-yDbenzoyl] | 7.97 (s, 1H), 7.90-7.87 (m, 2H),

amino}-2-methyl | 7.63-7.47 (m, 3H), 7.28 (d, 1H),

phenyl)quinoxaline | 2.26 (s, 3H), 2.12-2.07 (m, 2H),

-6-carboxamide 1.80-1.77 (m, 2H), 1.65-1.50 (m,
| 4H),1.37-1.29 (m, 3H)

55 | N-(5-{[3-(3,3- 10.35 (s, 2H), 9.06 (q, 2H), 8.77 (d, | 463 | Method 102
Dimethylbut-1-yn- | 1H), 8.38 (dd, 1H), 8.25 (d, 1H),
1-yDbenzoyl] 7.95 (s, 1H), 7.90-7.88 (m, 2H),

amino }-2-methyl 7.63 (dd, 1H), 7.60-7.46 (m, 2H),
phenyl)quinoxaline | 7.27 (d, 1H), 2.26 (s, 3H), 1.31 (s,
-6-carboxamide 9H)




Cyano- | -nmethyl 2H), 8.58 (s, I H, 8.20 (d, | H), 8.06 ethyl)-2-furoyl]
(d, 1H), 7.62 (s, 1H), 7.44 (d, 1H, amno}-2-nethyl 7.15 (d, | H, 7.10
(d, 1 H) ,wé.26@/40568 phenyl ) qui noxaline 1H), 2.08 (s, 3HPCTIGH605®3956H)
- 6- car boxam de WO 2006/ 040568 PCT/ GB2005/ 003953 -46 Ex. Conpound NVR ni z
SM 48 N-[5-({[3-(1- 10.34 (s, 1H), 10-38-(s, 1H), 9.07 455 Method 93
Cyano-| -nethyl (q, 2H), 8 77 (d, 1H), 8.37 (dd, 1H), ethyl)-1-nethyl- 8.25
Eg ﬂ:l)l) Eﬁ‘ oy C&H;gr %onvl }am nol?ﬂl(sll_%%raEOIZGS;Z[TBﬂ-Dmllzr é%;[gd GhH) - 1-7
2- et hyl ;5benyN][5£(l{l$-rﬂ@xal [ ne-l@-36:(a[ by a013d€s, 14D, NOP 5- (j{47D- (Method 38 (s, IH),
(4, 11| & OB Ssyél?lylfﬁgt R cl e O R AT TR F T
é::l)l_ pyrzaf Zl (2 &é{&ﬁ)%géﬂ( S, F@% éi gﬁrzfeﬁ%o %H%H?ia] f%z(c(]lu;snoxg?ir lrolgmél } g?r Bgiém de
50 N-{ 5: [ ( 3-| Béhz38} fmino)4d) , | 2H)), 2B0((8d, 1H§l)7 59(@12 2EQA Nethod 92 Cycl opr opyl
718" (a]) 1y | moiEhendd " i ha oI 390 2RISR 1 Ly 7 2671 25| (
Ty o go- 0, pHIEeagE o F b 2B D, LR [ Ta ont|-Butyl 10,35 (s,
1H), 10]25 (scarlicbabamiée 06 444(8%21%(!{8 ﬁﬂ) benzoyl )am nol-2-4 (g, 2H), 8.77
(d, 1M, 5o 7N((§A{[3 s 10.36 (s, 1H), 10.33 (s, 1H), 9.07 | 447 | Method 89

(Cyclopropyl (g, 2H), 8.78 (d, 1H), 8.39 (dd, 1H),

ethynyl)benzoyl] 8.29 (d, 1H), 7.97 (s, 1H), 7.89-7.85

amino}-2-methyl | (m, 2H), 7.62 (d, 1H), 7.58 (dd,

phenyl)quinoxaline | 2H), 7.26 (d, 1H), 2.28 (s, 3H),

-6-carboxamide 1.22-1.16 (m, 1H), 1.00-0.95 (m,

| 2H), 0.81-0.74 (m, 2H)

58 | N-(2-Methyl-5- 10.35 (s, 1H), 10.34 (s, 1H), 9.06 468 | Method 91
{[(5-piperidin-1-yl | (q, 2H), 8.77 (d, 1H), 8.46-8.39 (m,
pyridin-3-yl) 2H), 8.37 (dd, 1H), 8.25 (d, 1H),
carbonyl]amino} 7.88 (d, 1H), 7.10 (t, 1H), 7.60 (dd,

. phenyl)quinoxaline | 1H), 7.27 (d, 1H), 3.32-3.26 (m,
-6-carboxamide 4H), 2.26 (s, 3H), 1.70-1.58 (m, 6H) '

59 | N-{2-Methyl-5- 10.39 (d, 2H), 9.07 (s, 2H), 8.77 (s, | 464 | 3-thien-2-
[(3-thien-2-yl1 1H), 8.38 (d, 1H), 8.18 - 8.27 (m, ylbenzoic acid
benzoyl)amino] 2H), 7.83 - 7.94 (m, 3H), 7.54 -
phenyl} 7.66 (m, 4H), 7.29 (d, 1H), 7.14 -
quinoxaline-6- 7.22 (m, 1H), 2.27 (s, 3H)
carboxamide

60 | N-{5-[(3-Hydroxy | 10.34 (s, 1H), 10.19 (s, 1H), 9.73 (s, | 398 | 3-hydroxybenzoic
benzoyl)amino]-2- | 1H), 9.06 (d, 2H), 8.77 (s, 1H), 8.37 acid
methylphenyl} (d, 1H), 8.24 (d, 1H), 7.89 (s, 1H),
quinoxaline-6- 7.59 (d, 1H), 7.38 (d, 1H), 7.24 -
carboxamide 7.34 (m, 3H), 6.96 (d, 1H), 2.24 (s,

3H)




met hyl phenyl} 8.25 (d, 1H), 7.93 (s, 1H), 7.88 (d, quinoxaline-6- 1 H),
7.77 (d, 1H), 7.62-7.60 (m carboxamde 2H), 7.44 (t, 1H), 7.27 (d, 1H),
2.26 (s, 8b)2006104838(s, 9H) WO 2006/ 040568 PCT/ GB2005/ 002@53:B20650008953
Conpound NMR mz SM 52 N (5-{[2-(1- 10.60 (s, 1H), 10.36 (s, 1H), 9.07 451
Met hod 123 Cyano-I-nmethyl (q, 2H), 8.-&9-(d, 1H), 8.77 (d, 1H), ethyl) 8.37
(dd, 1H), 8.23 (d, 1H), 8.01 (s, isonicotinoyl] 1H), 7.88 (s, 2H), 7.62
(dd, 1Hfme @ Thyl (a, IA), Z.28 (s, 3H), SVER
phenyl ) qui"hokal |8i ﬁg -6-darboxanmide 53 NJ[5-({3- [(fflﬂzlc. 11\g (s, 1H) .
10. 17 (4611H) N-[8-@8- (s, 492 1Ma4mgd1187 10133«{5 01>I—?)990I7Q@ern642H)3,- 8.59 (s, 1H),
8.10 (q|B, 2—% 1)ethn ﬁn{;} l_?i 7.33 (Im .. ’
benzoyl Jam np (DZ ugpppethy Q(PE; 8i7|1|)(S 181)1 838 £ 11“9)825 07 retdiflremasivd (s,
3H), 1.840-1.7 4H) |gay ' 34
s 4 0L Pt 1 S0, B o oty ) enkpgan e
Cycl o?erty:_l)p @mmo;-lﬂ)metﬁyBS (190 (sl 1), B12E, (H), 714-@ 1-yn- I| -yl)benzoyl]
7.97 (s| 1 7.90-7.87 (m th g3-7.47 (m 3H), 7.38
(d, 1H| phe a@w&auwa&%men 72'%_?@ ?(15 9%)(5 ﬁf %yZQ ®7 |(m 2n),
- 6- car bgxami g §%rfﬂ’} dd (m .65-1.50 (m 4H),| -1.37-1.29 (m 3H)J| 55
N-(5-{[3-(3, 8- c}%— 1s, }?)5‘)06 (g. 2H) ., 8.77 (d. |463 Nethod 102
? met fl_lgll Bat - | V-£3y(3-Ibdd) , 8 HBBL(@;dZH) OHR, - B1Pan(2H),| |08 1-3yiodbeexzoiel | 7. 95
s, 1H) | 7.90-7.88 (m m n -2- | 7.63 ({dd, | 7.60-7. 46

(m 2H | phe h%l}%ﬂ@lﬁ@ﬁi?u e’ @7?{15,8-%%5?5%2863({& 3, 1 ag@ (s

methylphenyl} 1H), 8.24 (d, 1H), 7.95 (t, 2H), 7.88 :

quinoxaline-6- (s, 1H), 7.61 (d, 1H), 7.26 - 7.36 (m,

carboxamide 2H), 2.26 (s, 3H)

63 | N-[5-({3-[(3,5- 10.35 (4, 2H), 9.06 (s, 2H), 8.77 (s, | 490 | 3-[(3,5-dimethyl-
Dimethyl-1H- 1H), 8.38 (d, 1H), 8.24 (d, 1H), 7.89 1 H-pyrazol-1-yl)
pyrazol-1-yl) (s, 2H), 7.75 (s, 1H), 7.61 (d, 1H), methyl]benzoic
methyl]benzoyl} 7.48 (t, 1H), 7.27 (d, 2H), 5.95 (s, acid
amino)-2-methyl 1H), 5.32 (s, 2H), 2.26 (s, 3H), 2.21
phenyl]quinoxaline (s, 3H), 2.13 (s, 3H)

-6-carboxamide

64 | N-{2-Methyl-5- 10.56 (s, 1H), 10.36 (s, 1H), 9.07 (s, | 468 | 2-morpholin-4-
[(2-morpholin-4- 2H), 8.78 (s, 1H), 8.38 (d, 1H), 8.21 ylisonicotinic acid
ylisonicotinoyl) - 8.30 (m, 2H), 7.89 (s, 1H), 7.63 (d,
aminophenyl} 1H), 7.51 (s, 1H), 7.30 (d, 1H), 7.20
quinoxaline-6- (d, 1H), 3.74 (d, 4H), 3.64 (d, 4H),
carboxamide 2.27 (s, 3H) _

65 | N-[5-({3-[(2,2- 10.35 (s, 1H), 10.27 (s, 1H), 9.41 (s, | 481 | 3-[(2,2-dimethyl
Dimethyl 1H), 9.04 - 9.08 (m, 2H), 8.77 (s, propanoyl)amino]
propanoyl)amino] | 1H), 8.38 (d, 1H), 8.24 (d, 1H), 8.15 benzoic acid
benzoyl}amino)-2- | (s, 1H), 7.86 - 7.92 (m, 2H), 7.62 (4,
methylphenyl] 2H), 7.43 (t, 1H), 7.27 (d, 1H), 2.25
quinoxaline-6- (s, 3H), 1.23 (s, 9H)
carboxamide




- 6- car boxam de 9H) WO 2006/ 040568 PCT/ GB2005/ 003953

-48 Ex. Conpound NWMR

mz SM56 N[5 ({3-[(2- 10.36 (s, 1H), 10.33 (s, 1H), 9.05 470 Method 90
Met hoxyetwol2pogligpseg8H) , 8. 72 (d, 1H), 8.39 (dd, 1H), (netrbylgEmvO}9s8. 24 (d,
1H), 7.90 (s, 1H), 7.88 (d, benzoyl)am no)-2- 2H), 7.60 (dd, 1H), 7.59
(dd, 2H), methylphenyl] 7.20 (d, 1H) -3 40 (d, 2H), 3.3 5 (s,
qui noxal i ne-6- 3H), 3.22-3.18 (m 2H), 2.82 (s, carboxam de 3H), 2.21 (s,
3H 57 Ng& {@,m P (s, 1N'M T0. 33 (5, 1H), 9.07 204 VEidwed 89
(Cycl opriopyl . 8.78 S IH . 8. .39 (dd. 1H) . ethvnvi)benzoyl] 8. 29
(d 1H) .| 66. 9] ’]\($5 [BHButoxy 89 ]70 B5(s, aPﬁ) N} 226nEIHNYI06( m | 27 | | Fb6dx(bknzaid) ,
.58 (dd, phenyl)quinoxalin 26 %glr;g 2. 28 (s, [BH
-6 car bdxam ¢&eAZ0yHamingd-2 1y &1%—3 817?)@ bﬁ?ﬁ d. 18 0. 81 #5144 (m 2H) |58
N- (2- Met|hyl - $5, 568 1H 82404 341\( 58 97@§> c968 Met hod 91 ,
{[(5-pideridin ne1- yﬁq(nﬁ 8.?7 ?13 1?!)%“‘!:')1 8.746- 8(39 m pyridin-3-yl) ﬁki),
8.37 (dd, 1H) quBLoRalir(es- 1H) 1H);5r480+@54}énj2{®} TA288 (d, 1H) 7.10 (t, 1H)|
7.60 (dd, e uj noxalin 7. . :3 3.32F3.26 (m
- 6-car bcxam 83%9%4 €26 (s| ﬁéil)g)ﬂl(d%’%_t%d]é‘é Hlaﬁ)os"sg N-{[2- Met hyl - 5- 1d 39
(d, 2H), (s, 2H), 8.77 @@Hﬁgzgﬁ(stj]{)emﬁa 1[463nt,hf en-2-yl 1H), 8.38 |(d,
1H), 818- .27(m yl benzpi ¢ aéid ‘benzoyl)am no] 2H), 7.83 - 7.94 (m
3H, 7.944 p enyl) 7.66 (m 2134-1),1%(292@3094(03117 14 qU| noxaline 6 7 22
(m 1H) J=22 cat 1 UAy 10~ .Ll1 ; . 19
(s, 1M, o 73 (E’" (@gé%* hygfg(;@%én%gyclm@eﬁz@ (ro 4% %&\bﬁg 06 (d,
2K, 817 (] ethufifonl LortFatphienxss <a,dm); s.un 8. 24 (éhethylnind}. 89
S! ) :
pyrimidin-4-yl1] (d, 1H), 7.92 (s, 1H), 7.68 (d, 1H), pyrimidine-4-
carbonyl}amino)- | 7.31 (d, 1H), 6.89 (s, 1H), 3.18 (s, carboxylic acid
2-methylphenyl] 12H), 2.27 (s, 3H)
quinoxaline-6- '
' carboxamide
68 | N-(5-{[(2,6- 10.38 (s, 1H), 10.23 (s, 1H), 9.07 (s, | 554 | 2,6-dimorpholin-
Dimorpholin-4- 2H), 8.78 (s, 1H), 8.37 (d, 1H), 8.24 4-ylpyrimidine-4-
ylpyrimidin-4- (d, 1H), 7.89 (s, 1H), 7.70 (d, 1H), carboxylic acid
yl)carbonyl] 17.29 (d, 1H), 6.78 (s, 1H), 3.63-3.76
amino}-2-methyl | (m, 16H), 2.26 (s, 3H)
phenyl)quinoxaline
-6-carboxamide
69 | N-(5-{[3,5-Bis 10.70 (s, 1H), 10.36 (s, LH), 9.07 s, | 518 | 3,5-bis
(trifluoromethyl) 2H), 8.78 (s, 1H), 8.62 (s, 2H), 8.37 (trifluoromethyl)
benzoyl]amino}-2- | (d, 2H), 8.25 (d, 1H), 7.89 (s, 1H), benzoic acid
methylpheny]) 7.66 (d, 1H), 7.32 (d, 1H), 2.28 (s,
quinoxaline-6- 3H)
carboxamide




qui noxaline-6- 7.59 (d, 1 H, 7.3 8 (d, 1 H, 7.24 - carboxamde 7.34 (m
3H), 6.96 (d, 1H), 2.24 (s, 3H) WD 2006/ 040568 PCT/ GB2005/ 003953 -49 Ex.
Conmpound WibRoewm@oey 61 N-[5-({3- 10.40 (s, 1H), 10.34 esI/GHP5/@3IBI (S,
464 3- [(Difluoronethyl) 2H), 8.77 (s, 1H), 8.38 (d, 1H), 8.24
[ (di fluoromethyl) thio]benzoyl} (d, *#L-8.17 (s, 1H), 8.07 (d, 1H),
t hi o] benzoic acid amno)-2-nethyl 7.90 (s, | H, 7.79 (d, I H, 7.43
phenyl ] OK 7T (m 729 (d, IR), Z.2Z27 (Sm/z -|x¥ar boxan de |3H)
62 N-{5- g’ Coulbpgnd * T INMR T2 N 1 i on B A benzol ¢
benzoyl )|z n JN@ {[&(77 (s mm 9&0?(&1 (zm) 8. (s, 8H30 (s 508ci [dViettod 981 phenyfl }
I H, 8.24 (d, 7.95 (tj qui noxal i ne-6-{ (s, {1H), 7.61 (d,
1H), 7.46 - ! %nqﬂn carbox%u%&ialﬂ)l.)wlz(@zéfl()ﬁ%(& 68 N [|5- ({3-[(3, 5-
10.35 (d,  2H] < _(Ah 9 (135 net hyl|- Di met hyl -
1H), 8.38 (d “’f&}ﬂ%@i (,?d %H)%(@@l}% 98:1; £ %P 7% pyrazol -1-yl) (9,
2H), 7.15 (s| hjddpxyptop-l-¥id, | GHH), MeSh ]Bﬁpﬂzﬂ(d 1H)3t hyI ] benzoyl } 7.48 (t|,
1H), 7.47 (d S (s, id am no)-2- Y. H,| 5.3 (s, 2H), 2.26§
(s, 3H) 2. 2L1'YE¥?§H§HYf ui no%ggég%zg; %\—é grgirll?}"(é 3H) -|6-carboxani de |64
N-{2- Metfhyl - ﬁ%%%ln{eﬁlyll" )10 36 (s, 1H), 9.07 (s,| 468 |2-norphol i n-4-|
[(2-m)rpholl1- - , 8.78 ((s,” 1H), 8.38 (d, 1H), 8.21 ylijsonicotinic-adid
yl i soni dot i npphdnyd)q8indRalfns 2H) 7.89 (s, 1H), 7.63 (id, anino] phenyl} 1H),
7.51 (s,| 1H 538 gd,. 1H),‘ 7.20 quinoxaline-6- (d, 1H), {3.74 (d, 4H),
3.64 (d,| 4H) | &% 2.27 (s, 3H . 65 N-[5-({3-[(2,2- 10.35 (s, 1H),
10. 27 (§71TH V- B-G3-(S, 75T FOED0o7 OB VA (s, PR Y] sgBF)| Mg 109 9- U8 [(m
2H) , 8.'771( Np o) anoyl)am pr(Z)(pan(;PB )am(sno 1 H| 8318 (d, 1 H, 8.]24
(d, 1 HJ}, 8.]1Eybenienghgcid 837 (d, 1H), 8.23 (d, 1H), 8.04 (s, |’

ethyl)-5-[3-(4- 1H), 7.97 (s, 1H), 7.85 (s, 1H), 7.78

methylpiperazin-1- | (s, 1H), 7.58 (d, 1H), 7.31 (d, 1H),

yDprop-1-yn-1- 3.68 (s, 2H), 3.00 (s, 4H), 2.85 (s,

ylJbenzoyl}amino) | 4H), 2.63 (s, 3H), 2.33 (s, 3H), 1.77

-2-methylphenyl] | (s, 6H)

quinoxaline-6-

carboxamide

72 | N-(5-{[3-(1- 8.97-9.05 (m, 2H), 8.75 (s, 1H), 491 | Method 99

Cyano-1-methyl 8.40 (d, 1H), 8.25 (d, 1H), 7.83-7.93

ethyl)-5-propyl (m, 2H), 7.75 (s, 1H), 7.55-7.62 (m,

benzoyl]amino}-2- | 2H), 7.33 (d, 1H), 2.69-2.79 (m,

methylphenyl) 2H), 2.36 (s, 3H), 1.68-1.82 (m,

quinoxaline-6- 8H), 0.99 (t, 3H)

carboxamide

73 | N-[5-({3- 10.56 (s, 1H), 10.35 (s, 1H), 9.07 490 | Method 128

[(Dimethylamino) | (d, 2H), 8.78 (s, 1H), 8.38 (d, 1H),

sulfonyl]benzoyl} | 8.23 - 8.34 (m, 3H), 7.87 - 7.98 (m,

amino)-2-methyl 2H), 7.82 (t, 1H), 7.64 (d, 1H), 7.30

phenyl]quinoxaline | (d, 1H), 2.65 (s, 6H), 2.27 (s, 3H)

-6-carboxamide




benzoyl }am no)-2- (s, 1H), 7.86 - 7.92 (m 2H), 7.62 (t, nethyl phenyl] 2H),
7.43 (t, I H, 7.27 (d, I H, 2.25 quinoxaline-6- (s, 3H), 1.23 (s, 9H)
car boxam we 20¢/R08/ 040568 PCT/ GB2005/ 003953 -50 Ex. CecpaBrdodduBdsal z SM
66 N-{5-[(3-Butoxy 10.34 (s, 1H), 10.22 (s, 1H), 9.06 454 3-butoxybenzoic
benzoyl )amino]-2- (d, 2H), 8.77 (s, 1H328.38 (d, 1H), acid nethyl phenyl}
8.24 (d, 1H), 7.89 (s, 1H), 7.62 (d, quinoxaline-6- 1H), 7.48 - 7.54 (m
2H), 7. PR{tT T ChabRme@m de 7.27 (d, T A, 7.14 (@ I 0F (1, :
2.26 (5|58 CHmpARRET 0 PNMRT 27 U5 (ot oti o b3 [P¥ o7

N-[ 5- ({ [R746- BiNs(AMefiy1(5s, 1H10.510s,380)(H).36l¢) 1HR.90W (55| 467 0| 2+(etdiys

(di met hyj a. m|n 1 (di pret hyl am no)

pyrim dipn-4-y |{f2€1§5%ﬂ‘|)8 7? 9§Hé’18!'_971@b lI%? 8%% (Ell_ﬁ)lﬁl)% byr i m HeEyYbenzoic
car bonyl } am r;g?rf%%&é@né(gn%l —I)Sg4g|£§l,9é]ﬁf 839983 %82}(1? car bD%,X&I c acid

2- met hyl |pheny ‘noxal i ne- r poxan

N-(5-{[ (l, 6- hﬁliﬂS}p(lsnyl)Ll—D 8b32& 19, 7.8PiXs, 19D)07.82t, 554 2, p- di m)rphol in
Di mor phof i n-4-

'8 (s 8.3 - ) -yl pyrim di ne-4-
yl pyrimldi n-4 qu{“&’ élfn 7. 3%71![}_057631 (dﬂiH %M&Hgaﬂz—ﬁ% carbpxylic acid
yl) car bonyl ] zm%gx&g,dem) 5(s/ 8H,9,.274d) 3p3- 63-3. 76 am no} -p-nethyl (m
16H), 2.]26 (4 phenyl ) qui noXal i ne -.6- car boxamni de 69 N-(5-{[3.5-Bi s

10. 70 (s,751I\—|) ,N(lfG{[36(1(s 1H) 10.95 @7 bt, s H)51B2B(51 Hi,s [ 567 | ubledodtly| ) 2H
2oy, 635 (] ey | Togé Ak e %ﬁiw Cheny] ) 766 (d. 1Hy .
7.32 (d,| 1H) | ethyB®B5-(x. qui npxad igeyr @; 1858.05 (d, 1H), 7.65
pyrrolidin-1- (s, 1H), 7.50 (s, 1H), 7.45 (d, 1H),
ylethoxy)benzoyl] | 7.37 (s, 1H), 7.10 (m, 2H), 4.25 (t,
amino}-2-methyl | 2H), 3.42 (m, 2h), 2.99 (m, 4H),
phenyl)quinoxaline | 2.10 (s, j3H), 1.88 (m, 2H), 1.73 (m,
-6-carboxamide 2H), 1.60 (s, 6H)

Example 76 4
N-(5-{[3-(1-Cvano-1-methylethyl)benzoyl]amino}-2-fluorophenyl)quinoxaline-6-

carboxamide
5 A solution of quinoxaline-6-carboxylic acid (141mg, 0.8 1mmol) in thionyl chloride
(3ml) was heated at 80 °C for 1 h. The volatile components were removed under reduced
pressure. To the resultant residue in DMF (3ml) was added DIEA (0.28ml, 1.60 mmol) and N-
(3-amino-4-fluorophenyl)-3-(1-cyano-1-methylethyl)benzamide (Method 57; 118mg,
0.40mmol) in DMF (1 ml) and the reaction mixture was allowed to stir at 25 °C for 30 min. -
10 The reaction mixture was partitioned between EtOAc and H,O and the organics were washed
with H,O and dried (MgSO4(s)). The solvent was removed under reduced pressure and
product was purified by preparative HPLC to give 75.0 mg of the title compound. (42.0%)
NMR (300 MHz): 10.63 (s, 1H), 10.47 (s, 1H), 9.08 (s, 2H), 8.79 (s, 1H), 8.43 (d, 1H), 8.27
(d, 1H), 7.88 - 8.19 (m, 3H), 7.50 - 7.86 (m, 3H), 7.36 (t, 1H), 1.76 (s, 6H); m/z 454.
15
~ Examples 77-80

The following compounds were prepared by the procedure of Example 76 using the

appropriate SM and quinoxaline-6-carboxylic acid.
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methylphenyl)quinoxaline | 1H), 7.94 (s, 1H), 7.87 (d, 1H),

-6-carboxamide 1743 (t, 1H), 7.28 (d, 1H), 2.42 (s,
3H), 1.53 - 1.84 (m, 6H)

79 | N-(2-Chloro-5-{[3-(1- 10.55 (s, 1H), 9.12 (s, 2H), 8.81 (s, | 470 | Method 63
cyano-1-methylethyl) 1H), 8.39 (d, 1H), 8.27 (d, 1H),
benzoyljamino} 8.14 (s, 1H), 8.05 (s, 1,H), 7.97 (d,
phenyl)quinoxaline-6- 1H), 7.74 - 7.85 (m, 2H), 7.52 -
carboxamide 7.67 (m, 2H), 1.75 (s, 6H)

80 | N-(5-{[3-(1-Cyano-1- 10.33 (s, 1H), 10.01 (s, 1H), 8.95 - | 566 | Method 64
methylethyl)benzoyl] 9.20 (m, 2H), 8.75 (s, 1H), 8.37 (d,
amino}-2-methoxyphenyl) | 1H), 8.14 - 8.33 (m, 2H), 8.08 (s,
quinoxaline-6- | 1H), 7.97 (d, 1H), 7.66 - 7.83 (m,
carboxamide 2H), 7.61 (t, 1H), 7.15 (d, 1B),

3.87 (s, 3H), 1.75 (s, 6H)
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by preparative HPLC to give 75.0 ng of the title conpound. (42.0% NWR
(300 MHz): 10.63 (s, 1H), 10.47 (s, 1H), 9.08 (s, 2H), 8.79 (s, 1H), 8.43

(d, 1H),ggample $20, lH) 7.88 - 8.19 (m 3H, 7.50 - 7.86 (m 3H), 7.36 (t,
1H), 1. S, ; mz 454. 15 Exanpl es 77-80

N-(2-Methvl-5-{[3-(trifluoromethyDbenzyllamino } phenvl)quinoxaline-6-carboxamide

' N-(5-Amino-2-methylphenyl)quinoxaline-6-carboxamide hydrochloride (Method 4;

15 0.080 g, 0.253 mmol), 3-(trifluoromethyl)benzaldehyde (0.044 g, 0.253 mmol) and sodium
triacetoxyborohydride (0.059 g, 0.278 mmol) were combined in 1,2-dichloroethane (4 ml) and
allowed to stir for 5 h at 25 °C. The reaction mixture was concentrated under reduced pressure
and purified by reverse phase preparative HPLC. NMR (300 MHz): 10.05 (s, 1H), 8.94 - 9.05
(m, 2H), 8.65 (s, 1H), 8.27 (dd, 1H), 8.10 - 8.22 (m, 1H), 7.68 (s, 1H), 7.58 - 7.65 (m, 1H),

20 7.45-7.57 (m, 2H), 6.94 (d, 1H), 6.71 (s, 1H), 6.44 (dd, 1H), 4.33 (s, 2H), 2.05 (s, 3H); m/z
437.

Example 83
The following compound was prepared by the procedure of Example 82 using the

25 appropriate SM and N-(3-amino-4-methylphenyl)-3-(trifluoromethyl)benzamide
hydrochloride (Method 65).

Ex. | Compound NMR A m/z | SM

83 | N-{4-Methyl-3- 10.03 (s, 1H), 8.78 - 8.85 (m, 2H); 437 | quinoxaline-6-
[(quinoxalin-6-yl 8.03 - 8.09 (m, 2H), 8.01 (d, 2H), carbaldehyde
methyl)amino]phenyl}- | 7.90 - 7.95 (m, 1H), 7.84 (dd, 2H),
3-(trifluoromethyl) 7.64 (t, 1H), 6.92 (s, 2H), 6.87 (s,
benzamide 1H), 4.56 (s, 2H), 2.14 (s, 3H)




The foll ow ng conmpounds were prepared by the procedure of Exanple 76 using
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Example 85
2.3-Dimethyl-N-(2-methyl-5-{[3-(trifluoromethyl)benzoyl]amino }phenyl)quinoxaline-6-

carboxamide

15 A solution of N-(3-amino-4-methylphenyl)-3-(triflucromethyl)benzamide
hydrochloride (Method 65; 0.080 g, 0.27 mmol), 2,3-dimethylquinoxaline-6-carboxylic acid
(0.055 g, 0.27 mmol) and diisopropylethylamine (141 pl, 0.81 mmol) in 2 ml of DMF was
treated with HATU (0.123 g, 0.32 inmol). The reaction mixture was allowed to stir at 50 °C
for 15 hours. The reaction was quenched with H,O and extracted with EtOAc. The organics

20 were dried with NaCl (sat) and then Na;SOy4 (s) and removed under reduced pressure. The
resulting solid was purified by reverse phase preparative chromatography. NMR (300 MHz):
10.45 (s, 1H), 10.16 (s, 1H), 8.58 (d, 1H), 8.14 - 8.28 (m, 3H), 8.02 (d, 1H), 7.91 (d, 1H), 7.84
(d, 1H), 7.73 (t, 1H), 7.58 (dd, 1H), 7.23 (d, 1H), 2.67 (s, 6H), 2.21 (s, 3H); m/z 479.

25 Example 86
The following compounds were prepared by the procedure of Example 85using the

appropriate SM and Method 65.

Ex. | Compound NMR m/z | SM

86 | N-(2-Methyl-5-{[3- | 10.45 (s, 1H), 10.29 (s, 1H), 8.95-9.07 | 451 | quinoxaline-
(triftuoromethyl) (m, 2H), 8.72 (d, 1H), 8.32 (dd, 1H), 6-carboxylic
benzoyl]amino} 8.24 - 8.28 (m, 1H), 8.16 - 8.24 (m, 2H), acid

phenyl)quinoxaline- | 7.90 (d, 1H), 7.84 (d, 1H), 7.73 (t, 1H),
6-carboxamide 7.58 (dd, 1H), 7.24 (d, 1H), 2.22 (s, 3H)




5 mol ), BINAP (0.032 g, 0.051 mmol ), and sodiumtert-butoxide (0.147 g,
1.53 inmol) were conbined in toluene (3 M) in a seal ed tube under an
argon at rwepheviowad heated to 100 C for 15 hours. ThePceam20@nosesst ur e
was filtered over diatomaceous earth, concentrated and purified by reverse
phase preparative HPLC. NVR (300 MHz):-590-. 24 (s, 1H), 8.62 (d, 1H), 8.51
(d, 1H), 8.31 (s, 1H), 7.94 (t, 1H, 7.77 - 7.90 (m 3H), 7.62 - 7.72 (m
1H), 7.48 - 7.58 10 (m 2H), 7.45 (dd, 1.98, 1H), 7.23 (d, 1H), 7.02 (d,
1H), 2.16 (s, 3H), 1.67 (s, 6H); na/z 422. Exanple 82 N-(2-Meth{
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- 8.85 (m HE i noxal i é)%nq( noxaI|n6yI 8.03 - 8.09 (m 2H),
8.01 (d,063Hs H&r%ﬁ?@eﬁ%éﬂn@t%@}? ROIPRBHEFIE 7.90 - 7.95 (m 1H), 7.84
(dd, 2H), 3-(trifluoronethyl) 7.64 (t, 1H), 6. 92 (s, 2H), 6.87 (s,

benzam de 1H), 4.56 (s, 2H), 2.14 (s, 3H WD 2006/ 040568 PCT/ 682005/ 003953
-55- Ex apxampRABSN- ( 5- {

él(ﬂl ngigfﬁggmw Fi-rne’c O ethvl))t/)exzz bon ]2a meﬂl%lt)hemr;ﬁq oxa ne- %yl )

N-(5- fﬁﬂ%&a{{g@gﬁyl phenyl ) qui noxal i ne- 6- car boxam dc hydrochl ori de (Mt hod
4, 0.T80 g, 0.253 mml), 1-tent-butyl-3-nmethyl-IH pyrazol e-5-carbonyl
chl Orl de (0. Oredr;B@yBSE(1-cyano-1-methylethyl)-5-[({4-methyl-3-[(quinoxalin-6-

ylcarbonyl)amino Jphenyl } amino)carbonyl|phenyl} carbamate (Example 44; 314 mg, 0.556

mmol) in 4 N HCl in dioxane (14 m]) was stirred for 2 hours. The solvent was removed under
" reduced pressure and the brown crude was purified on reverse phase preparative HPLC to
20 give 36 mg (14%) of the title compound as white solid. NMR (300 MHz): 10.28 (s, 1H),
10.08 (s, 1H), 9.07-8.93 (m, 2H), 8.71 (s, 1H), 8.39-8.24 (m, 1H), 8.19 (d, 1H), 7.78 (s, 1H),
7.53 (d, 1H), 7.21 (d, 1H), 7.09-7.03 (m, 1H), 7.02-6.94 (m, 1H), 6.90-6.78 (m, 1H), 5.47 (s,
2H), 2.20 (s, 3H), 1.62 (s, 6h); m/z 464.

25 Example 89
2-Chloro-N-(5-{[3-(1-cyano-1-methylethy])benzovl]lamino } -2-methylphenyl)quinoxaline-6-

carboxamide
N-(3-Amino-4-methylphenyl)-3-(1-cyano-1-methylethyl)benzamide (Method 60;
0.694 g, 2.37 mmol) was added to 2-chloroquinoxaline-6-carbonyl chloride (Method 106;
30 0.537 g, 2.37 mmol) and triethylamine (1.65 ml, 11.85 mmol) in 30 ml DCM and stirred for 1
h at 25 °C. The solvents were removed under reduced pressure and the resultant product was

used without further purification; m/z 484.



mmol) and triethylamne (0.115 m, 0.759 mol) were conbined in 4 n
anhydrous DCM and allowed to stir for 1 hour at 25 C. The reaction m xture
was concewbDnatsdoisader reduced pressure and purified bycrsBiesaopisase
preparative HPLC. NWR (300 MHz): 10.28 (s, 1H), 9.57 (s, 1 H), 9.01 (d,
2H), 8.71 (s, 1 H, 8.24 - 8.36 (m 1-9/,-8.18 (d, 1 H, 7.81 (s, 1 H),
7.58 10 (dd, 1H), 7.19 (d, 1H), 6.51 (s, 1H), 2.41 (s, 3H), 2.18 (s, 3H,
1.57 (s.gRihples z 443. Exanple 85 2,3 -Dinethyl-N-(2-nethyl-5- {
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2H), acigh, 28hyem Jogui noxal i ne- 7 90 (d, 1H), 7.84 (d, 1H, 7.73 (t,

6- car boxam dé’ 7.58 (dd, 1H), 7.24 (d, 1H), 2.22 (s, 3H WD 2006/ 040568

PCT/ GB2005/ 003953 -56- Exanple 87 N-{2-Methyl-5-[(3-nitrobenzl anlino]phen

} qui nox lhe l6 gg onam de To a solution of 50 ng (0.18 nmol) of

N (5-am phenyl ) qui noxal i ne-6 5 car boxam de hydrochl ori de (Met hod
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1- (bronmonet hyl ) - 3- ni t robenzene . 0.25 ])1 he m xture was
appropriate SM and 2-chloro-N-(5- [3 (1 -¢yano- 1-methylet yl)benzoyl]ammo }-2-

methylphenyl)quinoxaline-6-carboxamide (Example 89).

Ex. | Compound NMR m/z | SM

91 | N-(5-{[3-(1-Cyano-1- | 10.29 (s, 1H), 9.99 (s, 1H), 8.87 | 535 | Morpholine '
methylethyl)benzoyl] | (s, 1H), 8.48 (s, 1H), 8.10 (d,
amino }-2-methyl 1H), 7.99 (s, 1H), 7.88 (d, 1H),
phenyl)-2-morpholin- | 7.78 (s, 1H), 7.59 - 7.73 (m, 2H), '
4-ylquinoxaline-6- 7.48 - 7.59 (m, 2H), 7.21 (d,
‘carboxamide 1H), 3.73 - 3.80 (m, 4H), 3.66 -
3.73 (m, 4H), 2.19 (s, 3H), 1.69
(s, 6H)




shaken at 60 C for 3 h. The reaction m xture was poured onto H20 (20 m)
and the resultant solids were collected by filtration and washed with

wat er. Thwo=obd/doswas chromat ographed on silica gel to @CTrssEosp0sds3t he
title conpound. NVR 10.09 (s, 1H), 9.06 (s, 2H), 8.71 (s, 1H), 10 8.32 (s,
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1 9.(Q7- 8. 71 8 - 8. 1H), 8.19 (d, 1H), 778
(?? 1, 7. %"“é@}'ﬁ‘%ﬂ‘%? 21 ?593({?45‘{) %%gégﬁﬁ_é?ﬁ%% T)H), 1026 94H%m |

H, 6.9¢-6.7 Fﬁéﬁyquuhb)oxal%eél@ $57§[%FQH)2722‘10d( 18, 3331*) 1.62 (s, 6h); m!zrﬁo

464. 25 |Exa e 89 2-Chloro-N(5 - (1-cyano- 1-net hy| et hy|l ) benzoyl ] am
| - 2- met Hyl phe&gibyEnidexal i ne- b= 3-8 fBoXdhiZde - 2.91 (m, .
N- ( 3- Ami|no- 44 et hyl phenyl ) - 3- - - E et enzani|de (Method 60;

0.694 g,| 2.3 mnol) was addedéﬂg}%% %&0 ﬁg o@é? Trel 6- car bonyl chlori de
(Met hod [106; | 30 0.537 ¢, 2. 37| mmpli)e9aecbHyiethylamne (1.5 nl, 11.85 1)
in 30 m and-stirred for 1 h at 25 C The solvents ware remved under

r educed |fPes s ArE@-HAd L tGranpds ul 142t (oA BAXY (satH), 8Bd MiGThdUEthylgmethghami

urificdgtion 6/,0 /003953 -]57- Exanple 9(
(5 1 1o (1) oAbt LG AR A i fa e DA

- 2- m%‘} hyl phe mﬂrﬂno% Z(rﬁfhgﬂperl dnm) 199>(|sp1rfo)py188 (dllH) e (1)
ami no] q4i noxs oxani |d ropan- 1- gm ne wgs
added ? das LQI}YHQQ E%f‘ﬂtl on lof 782(5(:I¥ﬁé>r7o64\|= 7§1¥mp1H§)

(5-{[3-(1-cyppq et hyl)pgnzoyh]

} - 2- net hyl phnnyl )q n%% i ne- 6?§gr éﬁ%ngﬂ? r‘rpl e [89; (.060 g, 0.123
mol ) i1 I\/bO—Iq(uﬁoxrih)neeﬁad t he rk}é)cﬂﬁcbr(q,rmﬂ),erlé' (weBH)stifrred |for 2 h at 64 C

The sol yent Ngésrb(r)farrn?lged under if&l&?gﬂ)ﬁr&s(z% alnlcél1 prloduct! was purified |by

(t, 3H)
94 | N-(5-{[3-(1-Cyano-1- | 10.28 (s, 1H), 9.99 (s, 1H), 8.39 ‘| 479 | Methylamine
methylethyl)benzoyl] | (s, IH), 8.30 (s, 1H), 8.05 (dd,
amino }-2-methyl 1H), 7.98 (s, 1H), 7.88 (d, 1H),
phenyl)-2-(methyl 7.717 (s, 1H), 7.68 (dd, 1H), 7.51
amino)quinoxaline-6- | - 7.61 (m, 2H), 7.14 - 7.26 (m,
carboxamide 2H), 7.01 (s, 1H), 2.85 - 2.92 (m,
' 1H), 2.18 (s, 3H), 1.69 (s, 6H)




reverse phase sem -preparative HPLC. NVR (300 MHz): 10.35 (s, 1H), 10.06
(s, 1H), 8.49 (s, 1H), 8.40 (s, 1H), 8.01 - 8.20 (m 2H), 7.80 - 7.99 (m
2H), 7. 71lwe 2606fBogemy 1H), 7.52 - 7.70 10 (m 2H), 7.21 PCT/GR0¢Io3BB), 7.14
(s, 1H, 3.33 - 3.61 (m 4H, 2.99 - 3 .25 (m 2H), 2.77 - 2.96 (m 2H),
2.25 (s, 3H),  1.96 - 2.10 (m 2H), 1. 7#%9(-s, 6H, 1.58 - 1.89 (m 4H), 1.28
- 1.53 (m 2H); ni/z 590. Exanples 91-99 15 The fol | ow ng conpounds were
pr epar ed3y agure or e 90 Usrng the ap Mage SV and
2-chl orc-%—'( E‘{?)[x@f ?@ﬁcyano 1-pethyl et hyl ) benzoyl ] am ng&{%’?z-@l
met hyl phegy! 5 xqmaan@lcarnpw o= (1@@*@1&1{)%)45 B566 Gaymound NMR nifz
SM 91 NH{(5-{]( Mg%ano 1- 10f Wém ?_&H) (s, 1H), 8.|87 535 Morpholji ne
net hyl etjhyl ) peethyjat ll@nzqﬂg ), 837 (SHH), §2i’0 8( ani ng Dimethsdethgne- 1) |
7.99 (s,| 1H I r 478 (9,1 4l 59 -
7.73 (m] 2H) am}fl%%I C]UI n xaI i ne &ge@ %83 @32@‘9 ’ 2H), 7. 211,%'81?am£e
car boxarji de 1Ir®n1)32- -- 3. 80| 1.09 (d1HH), ’8866793(17113 (m| 4H),| 2.19 (s, 3H,] .
1.69 (s, 6H) WO 2006/,040568 [PCT/ GBZOO5/ 003953 _-58 Hx. Cgnpound NVMR nf Z SM
92 2-[ (- Ani hlimgthytangigo)ethy] | BB g.804s, W)y 7.58 - 427150 |py opgne- 1, 3-
propyl ) gm no ?_61 . 8%@6 ,_w, 8 di am ne
{[3-(1- cyano-?lj-hlir% u1(1§xaé%ﬁ)6 8| ’g(r%% 1 (19”82@ Zg?hyl et hyl{) benzoyl ] (d,
1H), 7.45 - Vc&BoamideH), am(ralp}H23n@-h$BOYmﬁmId 1H), 4.60 (d, 1H), 7. 47
- phenyl|) qui poxal i ne-6- 7.57 2 ? 1 55 |carboxam de -
3.70 (m| 2H)| 2.79 - 2.91 (m g%‘ 50233131 é) &4 - 5%379 1.193 (m 2H), 1.69
(s, 6H) |93 . N-(5-{[3-(1-Cyano} iy I, 618, §T8$§3H% 69%9 (s, 1H), 8.72 507
Et hyl (gt hyl Jam  met hyl et hyl enzo (Is, 1H), 8.08 (d, n¢g
amino }42-methyl | H), 7.99 (s6HNL11), 7.88 (d, I H), ‘
196 | N-(5-{[3-(1-Cyano-1- [ 10.26 (s, 1H), 9.96 (s, 1H), 8.33 | 509 | 2-Aminoethanol

methylethyl)benzoyl] | - 8.42 (m, 2H), 8.05 (dd, 1H),

amino }-2-methyl 7.98 (s, 1H), 7.88 (d, 1H), 7.77

phenyl)-2-[(2- (d, 1H), 7.63 - 7.71 (m, 1H),

hydroxyethyl)amino] | 7.52 - 7.58 (m, 2H), 7.16 - 7.25

quinoxaline-6- (m, 2H), 7.03 (s, 1H), 3.53 - 3.61

carboxamide (m, 2H), 3.40 - 3.51 (m, 2H),

2.18 (s, 3H), 1.69 (s, 6H)
97 | N-(5-{[3-(1-Cyano-1- | 10.28 (s, 1H), 10.03 (s, 1H), 8.75 [ 536 | N.N-

methylethyl)benzoyl] | (s, 1H), 8.50 (s, 1H), 8.12 (d, Dimethylethane-

amino }-2-methyl 1H), 7.98 (s, 1H), 7.88 (d, 1H), 1,2-diamine

phenyl)-2-{methyl[2- | 7.80 (s, 1H), 7.61 - 7.73 (m, 2H),

(methylamino)ethyl] | 7.48 - 7.58 (m, 2H), 7.21 (d,

amino}quinoxaline-6- | 1H), 3.87 - 4.01 (m, 2H), 3.15 -

carboxamide 3.24 (m, 5H), 2.56 (s, 3H), 2.19

(s, 3H), 1.69 (s, 6H)




phenyl)-2-[Tethyl 7.78 (s, 1H), 7.64 - 7.71 (m 1H), (methyl)amno] 7.48 -
7.63 (m 3H), 7.21 (d, quinoxaline-6- 1H), 3.71 (q, 2H), 3.17 (s, 3H),

car boxamwe 2806180368, 3H), 1.69 (s, 6H), 1.14 (t, 3H) 94PCT/GB2005/003953
N-(5-{[3-(1-Cyano-1- 10.28 (s, 1H), 9.99 (s, 1H), 8.39 479 Met hyl ai ni ne
met hyl et hyl ) benzoyl] (s, 1H), 8.30 (s, @H) 8.05 (dd, am no}-2-nethyl 1H),
7.98 (s, 1H), 7.88 (d, 1H), henyl)-2-(nethyl 7.77 (s, 1H), 7.68 (dd, 1H),
7.51 ah@o) @bﬁ@h@@hune 6- - [INMIR(M 2H), 7.14 - 7. 2emfzm| SMar boxam de
2H), 7. |01 ( 2102 (m 1H), 2 18 (s 31 (s 6H) WD
2006/ 040988 PE:I(ISEBQQDJS]}@O@-QSS 10.3D(sEXH), G@rﬁida,nﬂi)l,\lm6nﬂ5z78sl\/|(296orphoTin-4-

ot by efhyi ) PERBATY ALy ol 8o 8237525 35 e BPR ane-
am no} - 3- met uﬁmﬁ?z -fadlihy] 8. 07 &H])38 om. g (m, 303 di ami ne | phenyl)-2-1[ 2

7.99 (df 1 H, 7. 7.93 ( d||neth’)/lamno ethﬁ 1H),| 7.80 (s, 1H),
7.59 - 1.71 (phenyBrad-H8-} qui nok8? (sdHE-7.84) 7.92 (mglH),7. 58 (Im 2H), 7.21

car boxarfi de {d, . 3.68 1 3. 3 2H), 2.77 - 2.|83
(m o | 2 1 m(”ép,]h%ﬁj‘fg‘ykf&%@( ?QO@H%??\?'(E%?{‘? %fi‘? ygmo- TS (s, 1H .
9.96 (s| 1H) alﬁin%yqﬁﬁ&aﬁné\mnmewamgp(mrrgggw%hzybmbenzoyl] - 8.42 (m 2H),

,3

8.05 (dq, 1H), ami no}-2-nethy| 798i 7.88 (d,| 1H),} 7.77
phenyl ) J2- [ ( bearberamifly | 7. 63" |-(0g 470, 343 - 318 (m, &y oxylet hyi|) ani no] 7.52 -

7.58 (m| 2H)| 7.16 - 7.25 quingxa 6 7.03 (4, 1H), 3.53 -
3.61 cqrboxanide (m 2H), g?h%%'é{sgim(rznm’%?%?is (s,(gH),H)l. 69 (s, qH)
(m, 2H), 2.19 (s, 3H), 1.69 (s, »

6H)

99 | N-(5-{]3-(1-Cyano-1- | 10.30 (s; 1H), 10.02 (s, 1H), 8.76 | 564 | N,N,N-
methylethyl)benzoyl] { (s, 1H), 8.48 (s, 1H), 8.10 (d, Trimethylpropane
amino }-2-methyl 1H), 7.96 - 8.03 (m, 1H), 7.85 - -1,3-diamine
phenyl)-2-[[3- 7.92 (m, 1H), 7.80 (s, 1H), 7.68
(dimethylamino) (d, 1H), 7.62 (d, 1H), 7.49 - 7.57
propyl](methyl) (m, 2H), 7.21 (d, 1H), 3.68 -

'| amino]quinoxaline-6- | 3.80 (m, 2H), 3.21 (s, 3H), 2.98 -
carboxamide 3.13 (m, 2H), 2.68 - 2.73 (m,

6H), 2.19 (s, 3H), 1.91 - 2.07 (m,
2H), 1.69 (s, 6H)

Preparation of Starting Materials

Method 1
5 tert-Butyl (4-methyl-3-nitrophenvl)carbamate

To a mixture of potassium carbonate (172.33 g, 1.25 mol) in water (700 ml) and THF
(700 ml) at 0 °C was added a solution of 4-methyl-3-nitroaniline (63.25 g, 0.41 mol) in THF
(700 ml) followed by the addition of di-terr-butyl dicarbonate (99.78 g, 0.46 mol) in THF
(700 ml). The reaction mixture was then stirred under nitrogen and allowed to warm to 25 °C
10 over 15 h. The solvent was removed under reduced pressure and ’lthe crude residue was

purified by column chromatography; n/z 251{M-H]".



97 N-(5-{[3-(1-Cyano-1- 10.28 (s, 1H), 10.03 (s, 1H), 8.75 536 N N

met hyl et hyl ) benzoyl] (s, 1H), 8.50 (s, 1H), 8.12 (d, D nethylethane-

ani no} - 2-wetzhgao4dsdy, 7.98 (s, 1H), 7.88 (d, 1H), 1, 2-di @CirmGB2005/003953
phenyl)-2-{nethyl[2- 7.80 (s, 1H), 7.61 - 7.73 (m 2H), (methylam no)ethyl]
7.48 - 7.58 (m 2H), 7.21 (d, am no}qufhoxaline-6- 1H), 3.87 - 4.01 (m
2H), 3.15 - carboxamde 3.24 (m 5H), 2.56 (s, 3H), 2.19 (s, 3H, 1.69 (s,
6H WO 2D08hedIR568 PCT/ GB2005/ 003953 -60 Ex. Conpound NMR nfz SM 98
N-(5-{[3-(1 10 02(s 1H), 8.46 578 (2-Morpholin-4-
met hyl et F { , 8.23 - 8.29 ylethyl )am ne

am no) -2 et P %eﬂéd@ B NNELI T A Yy

2 H) aml @%]qu[ﬁ: Iﬁbil hg; hé -n@noll idhetha@olF20q ml) Refe, shﬂ<é3ﬁu1deﬂ49ﬁs1 h@dfdg@% 2 19

R R W A MR mg ’
1H), 8. 7Rda&M MedNul givh tzfaydze% Jsxythé Blﬁ_l)@f;fb\ahh ((9§‘V§ %@W) 791%)5(3 L0 (

Trimet hyl propane am no}-
-1, 3-di aﬁﬁﬁlﬁ%lfﬁh@ﬁ%(} 12D 6.47 (cw 921)(4174 (sbuH)nms(.%H) 15, (s79168
(d| met hylamno) (d, 1H), 7.62 (d, | H), 7.49 - 7.57 propyl](nmethyl) (m
2H), 7.21 (d, 1H), 3.68 - am no] quinoxaline-6- 3.80 (m 2H), 3.21 (s, 3H),
2.98-CMeIﬂw«B3rid6313(m 2H), 2.68 - 2.73 (m 6H), 2.19 (s, 3H), 1.91 -
2.07 Sm " 2H),.1.69 (s, 6H) Preparation of Starting Materials Method 1

0 tert-Butyl { 4-methyl-3-[(quinoxalin-6-ylcarbonyl)amino]phenyl} carbamate :

A solution of fert-butyl (3-amino-4-methylphenyl)carbamate (Method 2; 50.10 g, 0.23
mol), quinoxaline-6-carboxylic acid (50.10 g, 0.23 mol) and diisoproplyethylamine (70 ml,
0.68 mol) in DMF (575 ml) was treated with HATU (94.3 g, 0.25 mol). The reaction was
stirred at 25 °C for 24 h. The reaction was quenched with H,O and extracted with EtOAc. The
15 organics were dried with NaCl (sat) and then Na,SO, (s) and removed under reduced
pressure. The resulting solid was recrystallized from DCM/hexanes affording the product as

brown crystals; m/z 379.

Method 4

20 N-(5-Amino-2-methylphenyl)quinoxaline-6-carboxamide hydrochloride

To tert-butyl {4-methyl-3-[(quinoxalin-6-ylcarbonyl)amino]phenyl} carbamate
(Method 3; 107.76 g, 0.29 mol) was added 4 M HCl in dioxane. The reactioh was stirred at 25
°C for 24 h. Twice the volume of diethyl ether was added resulting in precipitation of the
product which was collected by vacuum filtration to give 72.11 g (79%); m/z 279.
25 .
Method 5
Methy! 4-fluoro-3-methylbenzoate

To a stirring solution of 4-fluoro-3-methylbenzoic acid (5.0 g, 0.032 mol) and
potassium carbonate (9.0 g 0.064 mol) in DMF (80 ml) was added iodomethane (2.4 ml,
30 0.038 mol). The reaction mixture was allowed to stir at 25 °C for 15 h. The DMF was
removed under reduced pressure and the resulting residue was washed with EtOAc and H,0.

The organic layer was dried and the solvent was removed under reduced pressure; m/z 169.



5 tent-Butyl (4-nmethyl-3-nitrophenyl)carbamate To a m xture of potassium
carbonate (172.33 g, 1.25 nol) in water (700 mM) and THE (700 m) at 0 C
was addedwe 2e@lo40368n of 4-nethyl-3-nitroaniline (63.25 g@CcTEGBOsMOBYS3i N THE
(700 M .) followed by the addition of di-tert-butyl dicarbonate (99.78 g,
0.46 mol) in THE (700 m). The reacti-62+m xture was then stirred under
nitrogen and allowed to warmto 25 C 10 over 15 h. The sol vent was renoved
under regiiprsll @ressure and the crude residue was purified by colum
chr omat o'mTo‘ﬁT nal z 251 [I\/H—I] . WD 2006/ 040568 PCT/ GB2005/ 003953 -61-

g ) henyl)carbamate tert-Butyl

(4- met hyl - tr hen 125..mol,),,and 10%
(4 et vl S AL Rae ?53 A TR bR e S AR e
hydr ogerbx%ﬁfoswlméld@(e 00Hhe6! %Qﬁﬂnbgfi‘n %rbbwfe@fa&mnaé {30808 Svds feated Ryith
di at omaceous earth and concentrated under reduced pressure giving 26.62 g

of tHhed taaobglspb@umm Co ()Y mgWF‘be( Sogiamys hegted3o 89 °Cifpy 4 h. beigl t(esng 1H),

6.73 (d,_ 1 3

Nt hod 4 g Foctbcrberarghd Tt el miskle s fer e e il dodots o2l

ani no] pheid it Litendaant@cénisabditmndyn r@fuct®prlessued. Vithe product was purified by column

( 3-am no- 4- net hyl henly )carbamate (Method 2; 50.10 0.23 nol)

qui noxal ‘P}H@mémélélp HRGIFIBE gr 1P 5Psien (bexa@e@@t%))gvgﬁg 260, %@Eﬁl@ﬁﬂ?et hyl ani ne
(70 m, 7 s treated with HATU (94.3 g, 0.25

nmol ) . Th%oqrrlpg)glg?%)ri\w&/gtg §7§r%&%% g@ C for 24 h. The reaction was quenched
wi th H2O and extracted vmth Et CAc. The 15 organics were dried wth Nad

(sat) and then Na2SO4 (s) and renoved under reduced pressure. The
resul ti M_@&i&_&bs recrystallized from DCM hexanes affordi ng the product

as brown cr yﬁﬁ@ﬁ oflowiy orboAnd bR phrdlby th dure of Method 6 thy
N- (5- Am no- 2- net ylophr{eg;w ) gui noxal fﬁr%% 6- caﬂae){)r%gledléreho (%\A%C%I 0F1|S13§ e
tert- butqﬁprc{phathMWndS\l—p(mmnsuwajlrmde 6-yl car bonyl ) am no] phenyl } car barrat e

( Met hod B+—3BF—+6—g—0—20—Fp—was—added—4—MHo—Rr—di-exare—Fie—eaeti-gn
was stif rM ha C2B1P°E“flor 24 h. TW| ce the vol ur%/zof S(Met hyl ether was added
et o R R PP o A 7 e
8 Methyl 3-(bromomethyl)-5-methylbenzoate Methyl 3,5-dimethylbenzoate |
9 Methyl 3-(bromomethyl)-1-methyl-1H- 234 | Methyl 1,3-dimethyl-1H-
pyrazole-5-carboxylate pyrazole-5-carboxylate
10 Methyl 5-(bromomethyl)-1-methyl-1H- 234 | Methyl 1,5-dimethyl-1H-
»pyrazole-3-carbox'ylate ‘ pyrazole-3-carboxylate
11 Methyl 5-(bromomethyl)-2-furoate 220 | Methyl 5-methyl-2-furoate

15 Method 12

3-Cyanomethyl-benzoic acid methyl ester

A suspension of methyl-3-(bromomethyl)benzoate (13.5 g, 58.9 mmol) and sodium
cyanide (4.33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml) was stirred at 75 °C for 5
hours. The reaction mixture was quenched with water (50 ml) and extracted with EtOAc. The
20 combined organics were dried and concentrated under reduced pressure. The resulting residue
was purified by column chromatography utilizing an ISCO system (hexane-EtOAc) to give
7.2 g (70%) of colourless oil. NMR: 7l.90 (s, 1H), 7.86 (d, 1H), 7.60 (d, 1H), 7.50 (m, 1H),
4.10 (s, 2H), 3.80 (s, 3H); m/z 175. |



Met hyl 4-fluoro-3 -nethyl benzoate To a stirring solution of
4-fl uoro-3-net hyl benzoic acid (5.0 g, 0.032 nol) and potassium carbonate
(9.0 g 0.w6200mi4dsesn DVF (80 m) was added i odomet hane. P2TABING5/0034330. 038
nmol ). The reaction mxture was allowed to stir at 25 C for 15 h. The DW
was renoved under reduced pressure and6Bhe resulting resi due was washed
with Et OAc and H2O. The organic | ayer was dried and the sol vent was
renoved NMofdfids 1gdaeced pressure; mz 169. WO 2006/ 040568 PCT/ GB2005/ 003953
-62- Method o METhyl 3 -(brononethyl)-4-chl orobenzoate A sol ution of nethyl
4- chl or o- 3- nethey/obewingaomperndsovere prepatefl byntbe pragadursiof Mashasb L eding thicde
(3.00 g, 1l6. 93@#%1 I n..carbon. tetrachloride (50 M) was treated with 5
azobi si SHBHRASH fiéo%lg@(fyﬁﬁl)d?’ The solution was heated to 80 C for 4 h.
before Pay&l Feehiduh@ "oom tenperature. The reaction m Xt M e[ ¥gp TIltered
t hrough|di at ojracegus earth and the filtrate was concentriated| under reddced
pr essur ¢ 13The| pleddil dtchivas-3pigy arfonsdhibeagdaemn  chr onat ogr ajpdyd PMethadiéng gn
| SCO sy$tem-{hexanes/ EtQAc)}—giving 2-70-g-of the title conpolnd asa—wWite
solid (1849 ; | Methyl 3dayanpmetirhddiionabenzoptie ' ol | owi ng conpbiinpiMefiade
pr epar ed— Ry the-progey e o0 6 ' the appropriaW
N- br onp l}?fci n Kn%%é’?%m%@%%u%g%ﬁ}ygb%ﬁ}g%t hyl t © 8

3- (br ompet hy| Mefiryll BLey@baRAYA B-n2AS/ 1 NEL-bpdz8e 3-ddebdiylate | 180 | Method 9

3-(bro npfhy Y-5-nethvlbenzoate 244 Methyl 3 5-dinethyl henzohte 9

Vet hyl 3] @Br oMt 5y (caneaeHyi)- Tnetlpd Hypylagole-3scaghareidiy | |- 184 | Method 10

pyr azol ¢=g=carbpxytate azoresa-carboxytrate—i6

Met hyl 51 (lgr onp e@ﬁ’}ﬁ)@ﬁ%ﬁeﬁvpﬁ'ﬁm%4 Met hyl 1, 5-di net hyl 169 | Method 11
pyrazol ¢48- Car?p leALButPN dipEQlysityfaamenydt e 11 Methyl [ 392 | Method 117
5-(bror’r|I!;E thyl) - -'furoat%_ gzoyﬁﬁegﬁ% yg rretyﬁj;/l -2-furoate [15 Method 12
3- Cyanofret hyl | thésnytlresterdirde net hyl ester A suspensi on of

L p

t hyl - $—tbron t+hytrbenzoat 135 —58+—9 o —and—s ey ati—d
?2. 3% g 285 4 N i), ﬁf(@%ﬂﬁeﬁ‘?’gﬂmﬁ%ﬁ%’%ﬁ%ﬂ%{i i ) was a‘fﬁir MediodZd3 | o
5

—

5 Method 21
Dimethyl 5-(benzyloxy)isophthalate

To a mixture of dimethyl 5-hydroxyisophthalate (17.3 grams, 82.3 mmol) and
potassium carbonate (22.7 grams, 164.6 mmol) in DMF (200 ml) was added benzyl bromide
(10.8 ml, 90.5 mmol) and the reaction mixture was allowed to stir at 25 °C for 2 h. The

10 reaction mixture was diiuted with EtOAc (750 ml) and washed with water (200 ml). The
organic phase was retained and washed with H,O then bﬁne and dried. The solvent was
removed under reduced pressure to give the title compound (25.5 g, 91.1%); NMR (300
MHz): 8.23, (s, 1H), 7.78 (s, 2H), 7.25-7.40 (m, 5H), 3.87 (s, 6H).

15 Method 22 ‘
3-(Benzyloxy)-5-(methoxycarbonyl)benzoic acid
To a solution of the diniethyl 5-(benzyloxy)isophthalate (Method 21; 24.7 g, 82.2
mmol) in 200 ml THF, 200 ml methanol and 50 ml water was added NaOH (2.96 grams, 74.0

mmol) and the reaction mixture was allowed to stir at 25 °C for 15 h. The reaction mixture
20 was concentrated to one-third its original volume under reduced pressure and adjusted to pH

10 with 2 N NaOH. The reaction mixture was washed with EtOAc (75 ml) and the aqueous

phase was retained. The aqueous phase was acidified with concentrated HCI to pH 2 and

extracted with EtOAc, dried and the solvent was removed under reduced pressure to provide



hours. The reaction m xture was quenched with water (50 m) and extracted
with Et OAc. The 20 conbi ned organics were dried and concentrated under
reduced pwessawmoseghe resulting residue was purified bpCTaBngs/003953
chromat ography utilizing an | SCO system (hexane-Et OAc) to give 7.2 g (70%
of colourless oil. NVR 7.90 (s, 1H), %86 (d, 1H), 7.60 (d, 1H), 7.50 (m
1H), 4.10 (s, 2H), 3.80 (s, 3H); mz 175. WD 2006/ 040568 PCT/ GB2005/:003953
-63- Met fhedisle J:amgeuﬂdlngsog |38V41%5 §ietd) YRR @SO0RILE) 8. 2961 €H), Y82 (Re2Rdy, goxsdur e

of Method 12 usin appropriate SM and sodi um cyani de. Meth Conpound
mz SM 184 Q/é@h§/ﬂ)>%a(l:9rﬂs § 88 tsydHdnet hyl ) benzoate 210 Method 6 14 Met hyl
3-(cyanonet hyl ) - 4-fl uor obenzoate 194 Method 7 15 Met hyl

3- (cyanonet hyl ) - 5- met hyl benzoate 190 Method 8 16 Met hyl

3- (cyanoMe MZ-”l rret hyl - 1H pyr azol e- 5- car boxyl ate 180 Method 9 17 Met hyl
5- (cyanonmet h t hyl 111H- pyrazl e- 3- car boxyl ate 180 Method 10 18 Met hyl
5- (cya OMAS QXN & HAXYIBERK be

[4-({[test- Bu ( im%esg nyl ]
acetonitrile g%hﬁ/bltlﬂ AIIL %}?g)réglr}%?% ﬁ%%%h%%méggxc)a@%o )%1%%0118%1 t hod
118 5 I\(Méthdd 22; 10i. et 402 nﬁac(lbmdztyxlemy;ammeplmﬁaﬂe%es hmod) mR@M(@.OOfml) at, :
dlrrethyl hthal ate (17,3 nmol ) a tas

car bonat & 8@%%% utylghlogofarmits (- Qlfgﬁ%%(Z ‘3"%?“&8@8%{)%@4} hebrom de

(10.8 m pea&%&wmioheang waPif t6 eaeti P JEhX o Rixi@S wak iR dver Shidmdbod® C
for 2 h. The 10 reaction m xture was diluted wwth EtOAc (750 m) and washed

with Wt @rth(fmdohmqlvenm@s rgngiedivodgiradecedasesseeal néy rastingedelmikadn H20

th b d

Gi've ¢ nenmyaRde Bl s eV R Ay b R i AR G ERETER B ©

7.78 (s, %'52)9 mfnoZﬁoner‘}@ i) ABEDstirdadat 255°C B -h, A&ditybikd196lida borohydride (1

3- (Benzy &&% nmet hodéi)écar bonyl ) benzoi c acid To a solution of the dinet hyl

5- (benzys Wasddded apdteirerstion wap gtiredfordh. The gepstipn prxtpoowsd  THF,
200 m @otngglﬂpa{tecﬁ%eispedﬁkemgghe%%n@%qgﬁjer%g_‘o(fléin%f’vcg{ll%gl?hen (ﬁIuQed with

15 water (100 ml) and extracted with EtOAc (100 ml). The aqueous phase was extracted with

EtOAc (50 ml) and the combined organic extracts were washed with brine (50 ml) then dried

and the solvent was removed under reduced pressure. The resulting residue was purified by

column chiomatography utilizing an ISCO system (hexane-EtOAc) to give 2.9 g of the title

compound; NMR (300 MHz): 7.14 — 7.66 (m, 8H), 5.03 (s, 2H), 4.63 (s, 2H), 3.83 (s, 3H).
20 ‘

Method 24

Methyl 3-(hydroxymethyl)-5-nitrobenzoate

Method 24 was prepared following the procedure as described in J. Med. Chem, 2003,
Vol. 46, No. 19, 4050-4062; m/z 212. '
25 _
‘Method 25
Methyl 3-{[(methylsulfonyl)oxy]methyl}-5-nitrobenzoate
To a solution of methyl 3-(hydroxymethyl)-5-nitrobenzoate (Method 24; 790 mg, 3.74

mmol) and triethylamine (680 pl, 4.87 mmoI) in DCM was added methanesulfonyl chloride

30 (435pl, 5.62 mmol) at 0 °C. The DCM was removed under reduced pressure and dissolved in
EtOAc. The organic layer was washed with 10% HCI aqueous solution, brine, then dried to
yield 1.06 g (98%); NMR 300 MHz): 3.04 (s, 3H), 3.94 (s, 3H), 5.29 (s, 2H), 8.33 (s, 1H),
8.40 (s, 1H), 8.80 (s, 1H).



mol ) and the reaction mxture was allowed to stir at 25 C for 15 h. The
reaction mxture 20 was concentrated to one-third its original volunme under
reduced pwezsawmozmad adjusted to pH 10 with 2 N NaCH Phe/gBaetioss3m xt ure
was washed with EtOAc (75 nl) and the aqueous phase was retained. The
aqueous phase was acidified with conce#brated HO to pH 2 and extracted
with Et OAc, dried and the solvent was renoved under reduced pressure to
provi de MQ%@QQ{;%OS% PCT/ GB2005/ 003953 -64 the titIe conmpound (12.5 g,
53. 2% yierd); NVR (300 MHz): 8.29 (s, 1H), 7.82 (s, 7.26 - 7.40 (m
5H), 5.09 (s Te)follevBg cOs1poBH]s wmmmmrezlévyehquwqiursn( 0d3p) using the

5- (hydrox rreth I oa e To |rr| suspensi on of the

3. ( bonzyPHIPY %@@Pﬁ&?ﬂ%%@?’; W acid (Method 22: 11.5 g, 40,2
rmmol ) & et'hr %éb@mne(lBSnll 965 "WMR) |n DCM (200 nm) (& O Ciwas
added i gobut W roformate (1.05 m. 48 2 mol) over a period af 15 nmig.

The red@pi on M/eﬁlyB.’B-I(l@amyﬂokp) -farm to 25 C| 7TRidsyAa 7i26n- &% {my e |Wdsthod
filtered over| di atonac 10, earth and th o) nt ) d der

r educed | pr esdutl@netiylsgl %W ting crude rrgﬁidg Yg ﬁ?sdése{myﬁ) 23

t et rahydr of ur Qr@o)at and water (30 m ) 3ws agid)eg ey | borchydr| de
(2.0 gl 52. gafﬂn%[ti)l%e %ver e15 mn. After sti I?I’I}(S] at” 25 g fo?n addi ti gnal

sodi um karohyldvieths] ﬁ-broxgo 526 4 mmol) was dﬂdéc[s,aﬁdi) 7198 (s d&I:)tVG#u Wdsthed i jr ed
for 1 h] The |reactjon oncentl pr g re tc
one quaiter of{[a’él%thiﬁlls? 15‘?% l?eﬁléﬂa‘dl gd %/]v?fﬁs [.Z%gi%\gf@ Sl% and
extract¢d w tjh Et CAc (100 nil). The aqueougthgagg(s\/\@g)extract ed vmth Et QAc
(50 m) jland _tihe conbined organic extracts washed with brin (50 )
then dried and the solvent was renoved under reduced pressure. The
resul t| g resi due was purified by col um chromat ography utilizing an | SCO
syste t OQAc) to give 2.9 g of the title conpound; NVR (300 VHz):
7.14 7. %ﬁ‘g! 3_@%la;giggg_s_%aganggéth;gbgfzogé 2H), 3.83 (s, 3H. 20 Method 24

Meth, |~ = 5- oben hod 24 was prepared foll owi ng the
proc edure as Methg! 34flechzyioxy)- M fmeizdsnifopPlSxy jmgtly] } be6zoaso(Mdtbod 2501 4062;

[ﬂ( rzretz ﬁil %ﬁ%&ﬁ;g@é?ﬁw# {‘go: ‘%il)t‘?%t}ﬁ?(éavf’lg‘ sodium cyanide (0.45 g, 9.2 mmol)

and the reaction mixture was allowed to stir at 25 °C for 1.5 h. The reaction was diluted with

10 EtOAc (100 ml) and washed with water. The organic phase was retained and dried and the
solvent was removed under reduced iaressure. Chromatography (silica: 20% EtOAc/hexane)
provided 0.5 grams of the title compound (30% yield); NMR (300 MHz): 7.61 — 7.63 (m, 2H),
7.26 —7.37 (m, 6H), 5.03 (s, 2H), 3.84 (s, 3H), 3.67 (s, 2H).

15 Methods 29-30
The following compounds were prepared by the procedure of Method 28 using the

appropriate SM and sodium cyanide.

Meth | Compound | m/z | SM

29 Methyl 3-(cyanomethyl)-5-nitrobenzoate | 221 | Method 25

30 Methyl 3-bromo-5- ‘ 255 | Method 27
(cyanomethyl)benzoate

Method 31
20 3-(1-Cyano-1-methylethyl)benzoic acid methyl ester

A solution of 3-cyanomethyl-benzoic acid methyl ester (Method 12; 7.2 g, 41.1 mmol)
in anhydrous DMSO (80 ml) was treated with sodium hydride (60%, 4.9 g, 123.3 mmol).



To a solution of nethyl 3-(hydroxynethyl)-5-nitrobenzoate (Method 24; 790
nmg, 3.74 mol) and triethylamne (680 |, 4.87 mvol) in DCM was added

met hanesuwwbangdo4edeBori de 30 (4351, 5.62 mmol) at 0 C. Phe/dXMyvms9ssenoved
under reduced pressure and dissolved in EtOAc. The organic | ayer was washed
with 10% HC aqueous solution, brine, -ten dried to vyield 1.06 g (98%;
NVR 300 MHz): 3.04 (s, 3H), 3.94 (s, 3H), 5.29 (s, 2H), 8.33 (s, 1H), 8.40
(s, 1H ’Méthﬁploﬁﬁle V\H'Dthenvgadgé.)gﬁf QA4 ?%@@&Qéﬂ R38R3was &&redl\e{?QB'QQ%IZG 27
The fol I'owm ng conmpounds were prpepar the procedure of Method 25 using
the appdprihetreactbh anxtureewasihes ghémhyd waih Iw;atezrc(éOO Tvibx and@mp@tadl withNFRROBM. 26

[M(e?nr;%/ Ihy I g{ﬂbe% e)%%(%n?%sﬂ)’?erg %l“(fg a{li I_?’I?I@i?trg[gd 5’%‘1‘3{ gedu%gé pre§§1re Srgiel{'fwc}ebe nzoat e
3.85 (s, rﬁ!iﬁdyt v% ?erﬁéd l%"aolg&nl\é%fd?ﬂitogt {%Dﬁmrz% & 5ed §yste1f13r @ﬁexaﬂe Eﬁ)A@ tolH)

7.74' met hyl“sul f onyl) benzoat e %) é
3.93 (%,git@55 gaaa)s%)sf@sol@gﬂessml NM& &aﬁ(sstw Py (d,3H), 7.75 (d lH) 7 55 (m,

3f ?EQﬁih‘%@é %@nﬁgﬁﬁh H)f B giS] rrNgE E;: }benzoate (Method 26; 2.14 g,

6.1 mmol ) in anhydrous DMF (40 m) was treated wi th sodi um cyani de (0.45 g,
9.2 mol) and the reaction mxture was allowed to stir at 25 Cfor 1.5 h.
The readMiethodsd2-43i | uted with 10 EtQAc (100 m) and washed with water. The

edaced prosstiaoloiEbs RS b EITrRRg bfs pRRRIER o I PN HEL°0
o S Parpgrkld 99 GOTRUNAIAR0Y% Y1 o 0): NWR (300 M) 7. C1- 763 (m 24,

7.26 - 503 (s 2H) 3 84 (s 3K 3 67 /c ')11\ 15 _Met-hqds
29-30 TH Methl | Goinpgundnpounds wer e pr epar ed byln/z heSM ocedur e of Met hod 48
TR 0 RS e A T Y S K S
255 Method 27 dibromopropane
33 Methyl 3-(4-cyanotetrahydro-2 H-pyran-4- | 246 | Method 12 and 2-bromoethyl
yl)benzoate ether
34 Methyl 3-(1-cyanocyclopropyl)benzoate 202 | Method 12 and 1,2-
dibromoethane
35 2-Methyl-2-(2-thienyl)propanenitrile 152 | 2-thienylacetonitrile and
methyl iodide
36 Methyl 3-(benzyloxy)-5-(1-cyano-1- 310 | Method 28 and methyl iodide
methylethyl)benzoate
37 | Methyl 3-(1-cyano-1-methylethyl)-5- 249 | Method 29 and methyl iodide
nitrobenzoate ‘ ' A
38 Methyl 4-chloro-3-(1-cyano-1- ‘ 238 | Method 13 and methyl iodide
methylethyl)benzoate .
39 Methyl 3-(1-cyano-1-methylethyl)-4- 222 | Method 14 and methyl iodide
fluorobenzoate
40 Methyl 3-(1-cyano-1-methylethyl)-5- 218 | Method 15 and methyl iodide
methylbenzoate
41 Methyl 5-(1-cyano-1-methylethyl)-1- 208 | Method 17 and methyl iodide
methyl-1H—pyrazole—3-cérboxylate '




(cyanonet hyl ) benzoate Method 31 20 3-(1-Cy ano-I|-nethylethyl)benzoic acid
nmet hyl ester A solution of 3-cyanonethyl-benzoic acid nethyl ester (Method
12; 7.2 gwo4aoclo4nsesl ) in anhydrous DVMSO (80 m) was trearsB2eetdo3sedi um
hydride (60% 4.9 g, 123.3 mol ). WD 2006/ 040568 PCT/ GB2005/ 003953 -66
Met hyl iodi de was then added dropwi se-#7-0 C. The reaction mxture was
stirred at 25 C for 12 h. The reaction mxture was then quenched with .
wat er (I Cslq{mgﬁaract €d wth EOAC. The,gpnpgied organi cs were drijed
and congentrated under reduced pressure. Thelcrude product was purified by
col um ¢RRzomaf PEHaHBY(1wyhho-zinnghylsthy BOO syst ph94 heketiedBi8@Ad)mdthylSodidee |5. 5
g (66% |of a colourless oil; NMR 8.05 (s, 1H), 7,90 (d, 1H, 7.75 (d, 1H,
7.55 (ml 1H) | fuosd® (s, 3H), 1.62 (s, 6H): nk/z 2p3. Methods 32-45 The

fol |l ow COTNTPYyY STE prepared by the prog e ] The
10 appri%ﬁi at egz,%\/l((‘gﬁégﬁ;al kyl iodide. Meth Corrp?u]gd %@o&&‘%ﬂ@ﬁ%}ﬁb&ge
3- (1- cyanocyc| Bayl(diphbeylilat]exyZhtethlj-Dod 12 pnd 1| 3- di br onopropane 33

Met hyl 3- (4-cyanot et rahydro- 2H pyr.an-4- 246 Met hod 12 and 2- br onoet hyl
yl ) benzdat e e} Wesnyllsymethylgrpranepitiley anocycl opr opy| ) benzoat e 202 Met hod 32
and 1, 24 grbr L hane. T VEThyt=2=-(Z2-thirepyjg p N :

2-t hi eny I4gcet O%%?rlb{l‘ﬁg?é: gmﬂret hyl 1 odide 36 Vgitq]y NISEHO0 20 dnd rtettiylodide
3- (benzyl oxy) { methidetyydnbiophendMcdvbdhydate 28 and net hyl i odi de

met hyl efthyl )b te- 37 - Methyl—3-{l-eyano-—t-pethyl-ethyl -5 249 Mot hod-49
and met pyP i opMsthyl A rcxpambanathylseyNeny | 4| 208 of Metodil6apd acthyl iodide
Met hod 13 and /h .4 <l iyl ) bengoat el 39 Met hyl
3-(1-cyqno- 1- nfé?ﬁlgrg{jﬁ@%sg%%&t od 14 and net hyl iodide
f 1 uor obenzoat e ‘

Method 46

2-(5-Formyl-2-thienyl)-2-methylpropanenitrile

-

A solution of 2-methyl-2-(2-thienyl)propanenitrile (Methbd 35; 260 mg, 1.71 mmol)

5 in THF (5.8 ml) was cooled to —78 °C. To the cooled reaction was added 1.26 ml of rers-butyl
lithium (1.7 M solution in pentanes) dropwise. The resulting bright yellow mixture was
allowed to stir for 1 h before anhydrous DMF (0.330 ml, 4.27 mmol) was added. The reaction
was stirred for 6 h at —78 °C before being quenched by the addition of 25 ml of saturated
aqueous NH4Cl. The resulting mixture was extracted with EtOAc. The combined organic .

10 phase was washed with brine, dried with MgSOj (s), and the solvent was removed under

reduced pressure giving 271 mg of the title compound (88 %) as a colourless oil; m/z 180.

Method 47
The following compound was prepared by the procédure of Method 46 using the
15 appropriate SM 4

Meth | Compound m/z | SM
47 4-({[tert-Butyl(diphenyl)silyljoxy } methyl)thiophene-2- 381 | Method 115
carbaldehyde
Method 48

5-(1-Cyano-1-methylethylthiophene-2-carboxylic acid
A solution of 2-(5-formyl-2-thienyl)-2-methylpropanenitrile (Method 46; 0.271 g, 1.51 -
20 mmol) in 2-methyl-2-propanol (7.5 ml) and 2-methyl-2-butene (4.5 ml) was treated dropwise




40 Met hyl 3-(1-cyano-I|-nmethylethyl)-5- 218 Method 15 and net hyl iodide

nmet hyl benzoate 41 Methyl 5-(I-cyano-1-nethylethyl)-1- 208 Method 17 and

met hyl i oslodeos/arescByl - 1 H- pyrazol e-3 -car boxyl at e WO 2006@GHE266&303953

PCT/ GB2005/ 003953 -67 Meth Compound m z SM 42. Met hyl

5- (1-cyano-| -nethyl ethyl)-2- 194 Met ho6818 and nethyl iodide furoate 43
2-[4-({[tent- 421 Method 19 and nethyl iodide B utyl (diphenyl) s ilyl] oxy
} et hyl wid 1whdeny i b2 w21 360 hthely Q:&BN@H%F(DJ (164594 18 7mimof)-if H,Oy@md). The 10

Met hod 20 and nethyl 1odide nethylet t hi ophene- 2- car boxy| ate 45 Met hyl
3- (1- cyaerstion maxthye wenhsfryedifor Jpminit B Ileenath@l SpREeIHyYasiTepRd unget fgipeed

H pyrazol e 5 ar bo

e R

2- met hy|Th%'c61¥1bhféd%Bg‘drﬂcpé)ﬁﬁaf$®Vdré Kiableed(WiE it 3B;mB 6 iadowitid MESONE®)l Ind . n
THE (5.8 m) was cooled to -78 C. To the- coolgd reaction was add

of t et fhgsojyent was FameHed ndenedened Presume gpas P 2he €)of dhstitls %%npovﬁg?% m ng
bri ght II ureegs allowed to stir for 1 h before anhydrous DVF
(0.330 é?zv%ﬁ%gkﬁ%bﬁ? &gs added. The reaction was stirred for 6 h at -78 C
bef ore bei ng quenched by the addition of 25 m of saturated aqueous NH4C
The resul ti ng m xture was extracted with Et QAc. The conbi ned organic 10
phase € ith brine, dried with MgSO4 (s), and the sol vent was
removed underpy, i BRI %a&%ﬁéiéﬁGd BY I Ero8ddukdsr Hetbg 4%%@%@ (88 %
as a colourless ol d 47" The fol | owi ng conpound

pr epallecipproptihte &Mocedure of Method 46 using the 15 approprl ate SM Met h

Conpoun SN d—{-ert—BtH-{-eHpRery-sHy-oey ey rtephene—3 -
381 Met Eb@etMSCO@&PBaﬂdehyde Met hod 48 YR TS

49 5-(1-Cyano-1-methylethyl)thiophene-3-carboxylic acid 196 " | Method 120

50 4-({[tert-Butyl(diphenyl)silyl]oxy } methyl)thiophene-2- 397 | Method 47

carboxylic acid

Method 51
2-Methyl-2-(6-methylpyridin-2-y)propanenitrile

A solution of 2-fluoro-6-methylpyridine (1.00 g, 9.00 mmol) and 2-

15 methylpropanenitrile in anhydrous toluene (30 ml) was treated with potassium
hexamethyldisilazide (13.5 mmol) and the reaction was refluxed for 1 h. before being cooled
to 25 °C. The reaction was then quenched with saturated aqueous NH4Cl (50 ml) and the
mixture was extracted with EtOAc. The combined organic phase was dried with MgSOyz (s)
and the solvent was removed under reduced pressure. The product was purified on silica gel

20 utilizing an ISCO system (hexanes/EtOAc 5:1) giving 0.990 g (70 %) of the title compound as

a colourless oil; m/z 162.

Method 52
6-(1-Cvano-1-methylethypyridine-2-carboxylic acid

25 A solution of 2-methyl-2-(6-methylpyridin-2-yl)propanenitrile (Method 51; 0.850 g,
5.30 mmol}) in pyridine (50 ml) was treated with selenium dioxide (2.64 g, 23.87 mmol). The
reaction was heated to reflux for 72 h. The pyridine was removed under reduced pressure and
the resulting residue was washed with EtOAc (200 ml) and H>O (100 ml). The organic phase
was washed with 1 N HCI and then brine. The organic phase was dried with MgSOj4 (s) and



5- (1- Cyano- 1- net hyl et hyl ) t hi ophene- 2-carboxylic acid A sol ution of
2-(5-fornyl -2-thienyl)-2-nethyl propanenitrile (Method 46; 0.271 g, 1.51 20
munol ) i rw@-2owtday3es2- propanol (7.5 nl) and 2- et hyl - 2- beCecB20es/H3958) was
treated dropw se WD 2006/ 040568 PCT/ GB2005/ 003953 -68 with NaCl02 (1.22 g,
13.60 mol) and NaH2PO4 (1.45 g, 10.57-6hol) in H20 (7ml). The reaction

m xture was stirred for 30 min. at 25 C then the sol vent was renoved under

reduced tlerseBsi was rEiRved ondes redRed pRssieel Thetplodat waapedfidbsiilcd @) and
extracted with EtOAc... The ggn’oi ned organi ¢ extracts were washed vvlth bri ne

(50 n ), chiematpsiaphy uiljgos apdFCOmsyaten (ERQAsAQH: 1 OahLiviagfAdd eAAdy) ofdbriced

pressure e conpound (90 %9 as a white solid;
fn/z 196“%/%%%%0&9“%8%&% SOhP ’%Zlolvt?lnlng compound was prepared by the
procedure of Method 48 using the 10 appropriate SM Meth Conpound mz SM

49 5-(1- 0o- | - et hyl et hyl ) t hi ophene- 3-carboxylic acid 196 Method 120 50
4- ({[ter di phenyl) si | yI ] oxy} net hyI ) t hi ophene-2- 397 Method 47
car boxyl §g1 RELRGHD i n-2-yl)propanenitrile

A solution o pyT g, 9.00 mmol) and 2 15
met hyl pr opaneilip tstitreng swllmmhlyﬂ r3e(dscytan¢-llemahy1301yim-bemms atidgMetlabdi7 ;200 mg,

Por 5" h. e Agral BupX loonh 36 ot Buoishic@Bnd 1 1688 | Bhmiman bl r t
sat ur at eg503Ghe s MG andINEA 0.556k1, B mﬂiol‘)td@lﬁ'aghé"@%ct%ﬂ 1&1%&&1@%&%‘5%11:}6@?&6‘(3

The conbi ned organi c phase was dried wt 4 (s) and the solvent was
renovéd Uhbeyrs pedfucebhgrcaeisrmpixtimhavay medﬂu@necb\)a@wpgm EfQAd amdeﬁ(DJ Tlm gel 20

utilizin an | SC0 syst nes/ Et n of the
Ut e combinas TR TibIEXE 3R s nddsd: (r pfselitn e fomaled™

6- (1- Cy angitel rétibdtypreésiyd Afattingi 3301z GBPHDEYh Gtle€dlpRRdAnEoiagt i on of

2-met hyl - 2- (6- met hyl pyri di n-2-yl)propanenitrile (Method 51; 0.850 g, 5.30
mol) in pyridine (50 mM) was treated with sel enium di oxi de (2.64 g, 23.87

nmol ) . Tpﬁ‘F J(ﬁasqtt%()on was heated to reflux for 72 h. The pyridi ne was

renmoved ed pressure and
15 The following compounds were prepared by the procedure of Method 53 using the

appropriate SM and Method 73.

Meth | Compound m/z | SM
54 N-(4-Bromo-3-nitrophenyl)-3-(1-cyano-1- 389 | 4-bromo-3-
methylethyl)benzamide nitroaniline

55 N-(3-Bromo-4-methyl-5-nitrophenyl)-3-(1-cyano-1- | 403 | 3-bromo-4-methyl-5-

methylethyl)benzamide nitroaniline
56 3-(1-Cyano-1-methylethyl)-N-(4-methyl-3- 324 | 4-methyl-3-

nitrophenyl)benzamide nitroaniline
Method 57

N-(3-Amino-4-fluoropheny)-3-(1-cvano-1-methylethvl)benzamide

20 " To a solution of ammonium chloride (273mg, 5.05mmol) in H,O (5ml) were added 3-
(1-cyano-1-methylethyl)-N-(4-fluoro-3-nitrophenyl)benzamide (Method 53; 330mg,
1.01mmol) in methanol (5ml) and iron powder (283mg, 5.05mmol). The solution was stirred
at 78 °C for one hour then filtered at 50 °C. The filtrate was collected and the solvent was
removed under reduced pressure. The residue was taken up in DCM and filtered. The filtrate

25 was collected and the solvent was removed under reduced pressure affording 163 mg of the

title compound (54.7%); m/z 298.



the resulting residue was washed with Et OAc (200 ml) and H20O (100 ml). The
organi ¢ phase was washed with 1 N HCO and then brine. The organi c phase
was dri edwoi200/0¢804 (s) and WO 2006/ 040568 PCT/ GB2005/ @0345R2005/058 he

sol vent was renoved under reduced pressure. The product was purified on
silica gel chronmatography utilizing aff0FSCO system (Et QAc/ MeOH 10: 1)
giving 0.313 g (32 %9 of the title conpound as a white solid; rn/z 191. 5
Met hod Rfethoal 3g-g¥ano- | -methylethyl)-N-(4-fluoro-3-nitrophenyl)benzan de
To a st tion of 3-(1-cyano-1-nethylethyl)-benzoic acid (Method
73; 200 ng, Thed6lloming coinnomms We piepadrty thelpgedire pliiedhod-57 usingthe | i ne
(174 ng, 1.0 1), ,HATU (603 nmg, 1.59 mmol) and DIEA (0.55 m, 3.15
mol ) aﬁaprpﬁgatggg\éﬁfl%ﬁoﬂp%’é?re was stirred for 10 10 hours at 25 C. The

reactio T artitioned between Et OAc and | W organi cs wgre
washed M%ﬁljg%&nﬁ?lﬁrﬁ(g and dried (MUSOA (s)). The g;fz\?e t was renoved |
under r pdgced prRYSHING-dabloatophag1B3q1yai®5%) of th#s% i Mettmdridound; nZzjz
328. Mt hods| 54-56 15 The f_gl | owi ng conpounds werg prepared by the
procedufe of |veehpthydbeazaadds he appropriate SM aphd Mefhod 73. Meth
Conpoungizpntzi-Svk Sd I (& T~ oo SNV el IF np Z-br onbq 3-
nmet hyl e ﬁ3| )kbe]r?'z(%'n‘@afeﬂb%ﬁ@% P%ﬁ@lbl%@@[}eﬁé’l &yafio FIPNPMethod:>5

N ( 3- Br pno- 4- nehieyiyl&hyihtieneghiiey| ) - 3- (1- cyano-1 - 4p3 3- prono- 4- met hyl -5

. . ~

met hyl ef ' nili-re—56
3- (1- Oy fub- 1- j N ymisoriympthylrhenydny/reyanod 24 4- nep PA - pMethod 56

nitrophényl)b &é@%ﬁ@#ﬁ%ﬁ[‘@my ine Method 57 N-(3|-Am po-4-fluorophenyl])-3

-(1-cyano- | pne enzani de 20 To a solutibn of| anmoni um chlori de
(273mg, 5.05mnol) 1in HO (5m) were added 3- '

(1-cyano- | -nmet hyl et hyl )-N-(4-fluoro-3-nitrophenyl)benzam de (Method 53;
330ny,S Methpdhtdl ) in nethanol (5ml) and iron powder (283ng, 5.05mml). The

sol uti oq_ﬁl%msr}ei Egn%gl 3.8l §§ Cfor one hour then filtered at 50 C. The

filtrat he solvent was renoved under reduced pressure.

The residue Viasa sciiton offanimondM chioritlef(il 157g) 2X0nmdhén HrOt(i Grhh vaSe wddded 2- :

col l ected and the sol vent was repov under, r ce re fordi 163

my of t fs&loro-5-nitroaniline (1.0g, 5.8mm015man g“on powder (?%3 [ 99 E)nmosl?ul[h% s%{utl%rn v{fagg
stirred at 78 °C for one hour then filtered at 50 °C. The filtrate was collected and the solvent

10 was removed under reduced pressure. The residue was taken up in DCM and filtered. The
filtrate was collected and the solvent was removed under reduced pressure affording 337 mg

of the title compound (41%); m/z 143.

Method 62 -
15 The following compound was prepared by the procedure of Method 61 using the
appropriate SM and iron powder. ’
Meth | Compound m/z SM
62 4-Methoxybenzene-1,3-diamine 139 2-methoxy-5-nitroaniline
Method 63
N-(3-Amino-4-chlorophenyl)-3-(1 —cvaﬁo— 1-methylethyl)benzamide
20 To a stirring solution of 3-(1-cyano-1-methylethy1j-benzoic acid (Method 73; 268 mg,

1.41 mmol) in DMF (10 ml) were added 4-chlorobenzene-1,3-diamine (Method 61; 337 mg,
2.36 mmol), HATU (808 mg, 2.13 mmol) and DIEA (0.74 ml, 4.25 mmol) and the reaction
mixture was stirred for 10 hours at 25 °C. The reaction mixture was partitioned between

EtOAc and H,O. The organics were washed with H,O, brine and dried (MgSOy4 (s)). The



title conpound (54.7%; inz/z 298. WD 2006/ 040568 PCT/ GB2005/ 003953 - 70-
Met hods 58-60 The foll ow ng conpounds were prepared by the procedure of

Met hod 5AWwonoug403s8 appropriate SM and iron powder. MetrhT@BZpEm0ss3n z SM
58 N-( 3- Am no- 4- bronophenyl ) -3-(1-cyano-1- 359 Met hod 54

met hyl et hyl ) benzam de 59 N (3- Ami no- 5-Bileno- 4- net hyl phenyl ) - 3- (1-cyano- 372
Met hod 55 1-nethyl et hyl)benzam de 60

N- (3- AMBReflr WES RHRBE IYde) réttutd p6afRe hifordfifh I0tAS W) of the title compound;

met hyl et hyl ) benzam de 5 Met hod 61 4- Chl orobenzene-1, 3-diamne To a

sol uti om/eBlémmoni um chl oride (1.57g, 29mmol) in H20 (10m ) were added 2
chloro-5-nitroaniline (1.0g, 5.8mmol) and iron powder (1.62 g, 29 mmol).
The solution was stirred at 78 C for one hour then filtered at 50 C. The
filtratee@deda | ected and the solvent 10 was renoved under reduced

pressure. The residue was taken up in DCM and filtered. The filtrate was
col | eét ed andhetfellewingsamppiard Wanpiepered b die progefeeiopMethed 08 vaedheli ng 337

ng of t tit Q % ; mz 143. Method 62, 15 The follow ng
conpounégﬁg)na%§%§9g§8§§ﬁ¥ﬁg%procedure of Method 61 using the appropriate
SM and if Np&hPPMBRIpoul®t N Conpound nz/z SM 62 4- Met hgwybesgene- 1, 3-di am rje
139 2-mpthoxytS-nitroaniline Method 63 N (3-Aninot4-chlorophenyl)-3
- (1-cyap64| - n¥t(ByAminoyd-jristoxapheaby])Z0(Foyamoslt-i r ri ng3 bl pMethwdaf2
3-(1l-cyano-I-eth t hyl ) - benzoic acid (Method 73;|268 pg, 1.41 mmol) i|n
DVF (10]m) wémﬁﬂéhﬁ@g%ﬁ£€wpg?obenzene-1,3-dianine (Method 61; 337 nm,

2. 36 ) ATU (3808 g, Z. I3 Mol ) and OTEA (0. 74 ni I, 4. 25 nmol ) and the

reaction ’m'xture was stirred for 10 hours at 25 C. The reaction m xture
was par tMeiboded bet ween Et QAc and H2O. The organics were washed with H20

bri ne ar}\(}i_( gxmelgo-(éﬁggt%lpggg\)ﬁ& -F trllrﬁluoromethvl)benzamide hydrochloride
10 N-(4-Methyl-3-nitrophenyl)-3-(trifluoromethyl)benzamide (Method 103; 3.7 g, 11.41

mmol) and 10% palladium on carbon (370 mg) in methanol (20 ml) was shaken under 40 ps1
H, for 3 hours. The reaction mixture was then filtered over diatomaceous eérth and the
solvent was removed under reduced pressure. The residue was taken up in 30 ml 4 N HCl in
dioxane and the solvent was removed under reduced pressure to afford the title compound

15 (3.66 g, 97%); m/z 295.

Method 66
Methyl 3-(1-cyano-1-methylethyl)-5-hydroxybenzoate
Methyl 3-(benzyloxy)-5-(1-cyano-1-methylethyl)benzoate (Method 36; 0.200 g, 0.65
20 mmol) and 10% Pd on carbon (0.020 g) in methanol was shaken under 50 psi for 1 h. The

reaction mixture was then filtered over diatomaceous earth and the solvent was removed
under reduced pressure; NMR (300 MHz): 7.68 (s, 1H), 7.45 (s, 1H), 7.19 (s, 1H,) 3.86 (s,
3H), 1.67 (s, 6H).

25 Method 67
Methyl 3-amino-5-(1-cyano-1-methylethyl)benzoate
Methyl 3-(1-cyano-1-methylethyl)-5-nitrobenzoate (Method 37; 0.068 g, 0.27 mmol)

and 10% Pd on carbon (5 mg) in methanol was shaken under 50 psi for 3 h. The reaction
mixture was then filtered over diatomaceous earth and the solvent was removed under

30 reduced pressure; m/z 249.



WD 2006/ 040568 PCT/ GB2005/ 003953 -71 sol vent was renoved under reduced
pressure affording 330 ng (98% of the title conpound; mz 314. Method 64
5 The folwownewp4cssapound was prepared by the procedure etCTMa2hadosB3usi ng
the appropriate SMand Method 73. Meth Conpound m z SM 64

N- ( 3- A no- 4- et hoxyphenyl ) - 3- (1- cyane-72—- 310 Met hod 62

nmet hyl et hyl ) benzam de Met hod 65 N-(3 - Al ni no-4-net hyl phenyl)-3

-(trifluge dgyl)benzam' de hydrochl oride 10

N-(4- Me trophenyl) 3- (trlfluoromsthyl)benzam de (Method 103; 3.7 g,
11. 41 dvfahﬂiml}c yajettadicthn d enzgite i n rret hanol (20 m) was

shaken under 3 ho acti.o f| ered
over di atomé@%@gfgm%"g’g&' C?"'f’ﬂ;“’ l%gyﬁggzp%t %e?&? Egg

pressur gn Mdtan | F(‘P‘ing%as"&?e%tédad&ﬁlﬂ étﬁsshﬂn@@rb@haté(%d‘i@g 3.90 nih@Xaue and the

sol vent was renoved under reduced pressure to afford the title conpound 15

(3. 66 5,iodAdtharel (422 9k 6. G&ammdj) Bbe Wuﬂm was gtirrashed 80 °Crfet hy helle solvent was

T e e R S L

met hanol,nWas sEHAKER WG ThOOoRSibs fefe dkicl-willhRaCl @&G hh@ thelNeL YOS (sY@kd t hen

filtered over di atonaceous earth and the sol vent was renove under reduced
pr essur egmhidd @BROradedd prEssese to giveldgl mg (8050) of crad) grageldl; (rgz 24¢4) 3.86 (s,
3H), 1.67 (s, 6H). 25 Method 67 Methyl 3 -am no-5-(1-cyano-Il-neth |ethyl
benzoate Methyl 3-(1-cyano-1-nethylethyl)-5-nitrobenzoate (Method 37; 0.068
g, O.RyY mesod ¢9and 10% Pd on carbon (5 ng) in nethanol was shaken under 50
psi for 3 h. The reaction mixture was then filtered over diatonaceous

eart h andethib3-f@er-brtoxyearbensiieminp luhdeevang- lrmgthylathylhenzqate: in/z 249. WO

2006/ 040568 %T/e%u%5({1939§(9n5a§e (69Z1¥g, 0.215 mmol) was added to a stirring solution of

methyl 3-amino-5-(1-cyano-1-methylethyl)benzoate (Method 67; 57 mg, 0.261 mmol) and

potassium carbonate (108 mg, 0.784 mmol) in THF:H,O (3:1). The reaction mixture was

15 allowed to stir for 15 h and the water layer Was separafed. The organic layer was reserved and
the solvent was removed under reduced pressure. The product was purified on silica gel
utilizing the Isco system (30% EtOAc in hexanes) to give the title compound (41 mg, 50%) as
a white solid; m/z 318.

20 Method 70
Methyl 3-[bis(methylsulfonyl)amino]-5-(1-cyano-1-methylethyl)benzoate

To a solution of methyl 3-amino-5-(1-cyano-1-methylethyl)benzoate (Method 67; 350
mg, 1.60 mmol) and DIEA (0.838 ml, 4.8 mmol) in DCM was added methanesulfonyl
chloride (0.310 ml, 4.0 mmol). The reaction mixture was allowed to stir for 1 h at 25 °C. The

25 solvent was removed under reduced pressure and the residue was taken up in EtOAc and
washed with 10% HCI (aq). The organics were dried with NaCl (sat) and then NaySOy4 (s) and
removed under reduced pressure to give the title compound (430 mg, 72 %) as a yellow solid;
NMR (300 MHz): 8.26 (s, 1H), 8.01 (s, 1H), 7.69 (s, 1H), 3.98 (s, 3H), 3.46 (s, 6H), 1.81 (s,
6H).

30



Met hod 68 Methyl 3 -(1-cyano- | -nethylethyl)-5 -(dinmethyl am no)benzoate
Met hyl 3-am no-5-(1-cyano-|-nethyl et hyl ) benzoate (Method 67; 290 ng, 1.33
mrol ) i r’wbReN/@ssn ) was treated with potassi um car borarTs&E26600089553 3. 99
mmol ) and 5 iodonetharie (420 |, 6.65 mnol). The solution was stirred at
80 C for 15 h. The solvent was renoved3under reduced pressure and the
resulting residue was taken up in EtOAc (100 mMl) and washed with water.
The orgaje@gogwgre dried with NaCl(sat) and then Na2SO4 (s) and renoved
under reéduced pressure to give 261 ng (80% of crude orange oil; nfz 246.

Jeichiyllan®nd b« hicy tng- banyathirlethyhbongadtaol - 5- (1- ¢ yano- |
-nmet hyl et hyl ).benzoate D -tert;butyl djicarbonat 0.2 l),.
added to a st -qaﬁ(ﬁl&lo %rﬁ?t 81;3-Sml%ﬁ%-fkwanogﬂme%y(le%?yl%%hzoate EI\“/:IefﬁHH 6)7, eliivg
3- ami no-hg (13 7CH a0 dndrEE Y lagtihy (0. Denanatse hie)ie @M whkado® adtyd 6hlomde! )
and potassi um carbonate (108 ng, 0.784 mml) in THF: H20 (3:1). The
r eact io{040&mir bShaynall Telresgignmixrs was allovisl ty sipprilHeatddt &r Thayelventas
separated. The o i \,
cndor Qi RAOpPLERR} fech Pl ARSAEISIEIMs 05 B3 EROAC IRT WL ElR
t he | scd0syHUE @306 drfhcs werehiicd vt NAOL @ity end then N $©, GY apbdieatbved 1 Ny,
50% as a white solid; mz 318. 20 Methaod_ 70 Met hoyl ,
3- [ bi s( raederiedged presYg o gie-the fide eqmprimd (FHE mey YehhywBehtoate To a
solution of methyl 3-am no-5-(I-cyano-I|-nethylethyl)benzoate (Method 67,
350 ng, 1.60 nmol) and DIEA (0.838 m, 4.8 mmol) in DCM was added
met hareeMefhody2 chloride (0.310 m, 4.0 nmmol ). The reaction m xture was

allowed to stir_for .1 h.at 25 C. The 25 sol vent was renoved under reduced

pressuré—gﬂﬂf—ﬁw OpFac _ was taken up in EtOAc and washed with 10%

HC1(aq) . The OtOanhest WBfSnsBLishrdpitendald (508 atg, 281dnibBMn P@g@%ﬂﬁ&)ﬁ a%ﬂ
ny, as

renoved under reduced pressure to dgive the title conpound )
a yel | ov8 mb)lwag;treatdiRvifiBOButyAthinmg 1 76M(in pertipie, 38) B) ats78 2E) ThermbguesyasiH) ,

3.98 , ..3H), —-n0H) , 1.81 L) 2006/.040568
T/ CoGHEFbB0HS C 10730 Stiand ek C Qasen et s g S RREE &5 ssvarglano.
- met hyy Qﬁﬁﬁieﬁ.bﬁm%tﬁ)n%sﬁu%ﬁéﬂéﬁ ivdth 0% MEEIRAYH extracted with EtOAc. The organic

y .

3-am no- 5- (1- cyano- | - net hyl et hyl )Nbenzoat e (Method 67; 300
layer was dried with NaCl (sat) then Na,SOy (s). The solvents were removed under reduced

pressure to give a white solid (379 mg, 92%); m/z 166.

Method 73
20 3-(1-Cyano-1-methylethyl)benzoic acid

A solution of 3-(1-cyano-1-methylethyl)benzoic acid methyl ester (Method 31; 5.5 g,
27.1 mmol) in 100 m! of THF/MeOH/H,O (3:1:1) was treated with lithium hydroxide (1.95 g)
in 20 ml water. The mixture was stirred at 25 °C for 12 h. The solvent was removed under
reduced pressure and the resulting solution was diluted with water, then acidified with 10%
25 HClto pH = 1-3. The resulting white solid (4.83 g, 94%) was filtered, washed with water and
dried; NMR: 13.00 (s, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.65 (d, 1H), 7.45 (m, 1H), 1.60 (s,
6H); m/= 189. | |

Methods 74-102
.30 The following compounds were prepared by the procedure of Method 73 using the

appropriate SM and lithium hydroxide.
Meth | Compound m/z | SM
74 3-(1-Cyanocyclobutyl)benzoic acid 202 | Method 32




J mg, 1.37 innol) and triethylamne (0.210 m, 1.51 mml) in DCM was added
acetyl chloride 5 (0.108 m, 1.51 nmmol). The reaction m xture was al | owed
to stir fwo 200dma05685 C. The sol vent was renpved under PretGB2do08Es3Ure and
the residue was taken up in Et OAc and washed with 10% HCl(aq). The
organics were dried with NaCl (sat) and4-hen Na2SO4 (s) and renoved under
reduced pressure to give the title conmpound (218 ng, 92%; mz 261. 10
Met hod = Dbenzorc acrd A soluatron of I -br -

- soprop%ﬁ@nzgﬁg{p?%g mo, 2.51 mmol) _in pentane/ et herq;(p%:is: 8 m) was
treated |wst h | 3aCykhoteirahyard-2 Hpyvan-A-yibehaieacid. 0 m )| 232 |-M8thed 3Fhe
mxturelwas —stirred at -78 C for 10 mn and then CO2 (g)-was—bubbled-iHto
the nixt|(d6e fbs-(k&veredyclopronyhlerapic ané reacti on was quesdHYeEthadsh 10% Ha

and ext astedrw-th—ErOAc - The orgamn ! WS, G T e NG R Esat ) tjhen
Na2SO4 27)7 Th%'(ggwgoﬁ? Z’S' re a?%’#br{}%t ylﬁt\hgéﬁer%zé) u%cg% J;rjggs ul\r/I(ea g%i ve a

whi te sqlzgd (32533111&0-39?6 10rgthy IR@zoWREf0d 73 20 3 196 | Method 13
-(1-Cyarjo-1-net hyl et hyl Ybenzoic acid A solution of

3- (1- cyqne- | - phjoretdhgi-gysonsomethatsiteyYosntoj¢ acdt er ( Mit2R4d Metho8 38 g, 7.1

mol ) i (66— —of THD’NE%V—IWS t+reated—wHtihshthium-hydroxtde
(1.95 g) 8% n por(CYaRt-drmelrrstD H e hevli 350 eq ar 2508 [PUFDRI3R. The
sol vent S T ERDYS [ : The re tiNgLs@lpt 1 on vjas
a1 Ut od [t b I e e 20 Lo o o 1oh e

resul ti n@2whi | &-(sdlyado-14n8BylgthyddS4hy dvasytankoiemeid, wasHhedoviMbthed6ér and

dried; NWWR—B 00 {s—3H—7 95 (5——H)—7-80(d—+H)—7-65(d—311)
7.45 (m)| 38H) , | 1-(66-ypho-T-mehylethyD->-{digethyldmigaidenzpid o2 |3631MePe P8wi ng
conpounds wer e, pgepared by the procedure of Method 73 jusing the
approprijate SMand lithiumhydroxide. Meth Conpound milz SM 74

3- (1- Cyqrsdcyc| pp@eryBubetyzaibon@famindP2-(Meyimad1-32 WO 20(Q6&0640486#0d 69

PCT/ GB2Q05/ 00B95 -7}§)_£/bt h, Coppound fn/z SM 75
3- (4- Cyqnot et [ BR{IIEDIPHZPIERCH v ) benzoi ¢ acid 232 Mithod 33 76

3-(1- Q/}c 'FRCYC| 9RT eR¥LI- ER&R uRP-5L 188 Method 34 283 | Method 70

[(methylsulfonyl)amino]benzoic acid

86 3-(Acetylamino)-5-(1-cyano-l-methylethyl)benzdic acid | 247 | Method 71

87 3-[(1-Hydroxycyclopentyl)ethynyl]benzoic acid 231 | Method 110
88 3-(3-Cyclopentylprop-1-yn-1-yl)benzoic acid 229 | Method 108
89 3-(Cyclopropylethynyl)benzoic acid 187 | Method 109
9 3-[(2-Methoxyethyl)(methyl)amino]benzoic acid 210 | Method 113
91 5-Piperidin-1-ylnicotinic acid 207 | Method 112
92 3-Cyclopropylbenzoic acid 163 | Method 114
93 3-(1-Cyano-1-methylethyl)-1-methyl-1 H-pyrazole-5- 194 Method 45
carboxylic acid r

94 5-(1-Cyano-1-methylethyl)-1-methyl-1 H-pyrazole-3- 194 | Method 41
carboxylic acid “
95 5-(1-Cyano-1-methylethyl)-2-furoic acid 180 | Method 42
96 4-(1-Cyano-1-methylethyl)thiophene-2-carboxylic acid 196 | Method 44

97 3-Bromo-5-(methoxycarbonyl)benzoic acid 259 | Dimethyl 5-
bromoisophthalate
98 3-(1-Cyano-1-methylethyl)-5-(3-hydroxyprop-1-yn-1- 243 | Method 111

yl)benzoic acid




7 3-(Benzyl oxy)-5- (I -cyano-1-nethyl ethyl)benzoic acid 296 Method 36 78
- Chl or o- 3- (cyanonet hyl ) benzoi ¢ acid 196 Method 13 79
- Chl or o-wo(2806048388- | - met hyl et hyl ) benzoi ¢ acid 224 Met h@dTRB20&003953
-(1-Cyano-1| -nethyl ethyl)-4-fl uorobenzoic acid 208 Method 39 81
- (1- Cyano- 1- net hyl et hyl ) - 5- met hyl benzd5¢ acid 204 Met hod 40 82
-(1- Cyano- 1- net hyI et hyl ) -5- hydroxybenzoic acid 206 Method 66 83
-(1-Oyq T Y ) =5-(dr metnyramn 1 n0)BeENZoi C 24 d 68 acrayls84
[(teniﬁﬁgbox§éﬂgﬁgégl)anlno] 5- (1-cyan-1- 305 thhoc%ggE%ﬁgthvlethvl)
n

zoi c[9gT1 d 83113301{3,1.5@5{?;2% mﬁthylbﬂﬁyg%ﬁzo@aczc% Met ho@43( Method 126

net hyl sul flionyl Yam nol benzoi c_aci

|

(Acet Y186 npo3-(Bcofanceyanﬂihyleﬂmbhﬁy[%%wymmmndci d| 227 |Mdethed 124 87
1- Hydr oxycy.cl open h nzoic acid 231 Method 110 88 3 -(3

q[/fﬂ op ntyl)}:/)%lgg Eq% ﬁ% ‘}y/ﬁoil%geh‘gou cI aci dI 229 Met hoc; 104 89 (

-(

-[

P

IACD

Cycl ppoPPY| RibymoldiRetgLhfetRt)-s daEkody109 90| 302 | Method 129
(2- thoxyet hy%/)(malt 3& ai nlle"ﬁ)o] tgje_%gf)rl c 1aC|}(§ 210 Metthod (113 91

|per|d|n #h@ﬂ@bﬂﬁﬂm@wﬁbld 207 Method 112 92 3- Cycl opr opyl benzoi ¢ 4cid

pon s et )'J. ||r;L||y|- H 197
Vet hod UZ calr %&%%[ﬁ@\aﬁg}[%ﬁéayn- yT) el)fzmc ac?id 2'(_)'3 Mo a TO?
5- (1- Cyano- I-met hyT et hyT ) - I-met hyl -T H pyrazol e- 3- 194 Method 41 carboxylic
acid 95 5-(1-Cyano-1-nethylethyl)-2-furoic acid 180 Method 42 96
4-(1- Cydﬂemmdmmshylethyl)thlophene 2-carboxylic acid 196 Method 44 97
b t hyl 5- bronoi sopht hal ate
I -yn- | - 243 Method 111

“,' A ,— El UOrOIME c
yl) benzoic ag. frrmo%&ﬁ&h%&%&(lm&@@%/go@ﬁ9§$mnol7§1 et afig O ICH / 2 SM

HU‘IOOOO' (Dw'_'CTCIDwOOCD(D-b-b\I

(o]
w
5
—

99 3-Propyl - 1-cyano-|-meth benzoic acid 245 Method 126
5 was adde to4 methyl 3-mtroan111ne (1 9 g, 12.95 mmol), and TEA (5.4 ml, 38.85 mmol) in

DCM (65 ml)and the reaction mixture was allowed to stir at 25 °C for 1 h. The resulting
mixture was washed with 1 N HCI, water and brine. The organic extracts were dried and
solvent was removed under reduced pressure to give the title compound as a pale yellow solid
(3.70 g, 88%); m/z 325.

10
Method 104
Methyl 2-0x0-1.2.3.4-tetrahydroquinoxaline-6-carboxylate

A mixture methyl 3-[(2-methoxy-2-oxoethyl)amino]-4-nitrobenzoate (Method 130;
'0.90 g, 3.36 mmol) and 10% Pd on carbon (180 mg) in methanol (30 ml) was shaken under 40
15 psi H, for 30 min. The reaction mixture was then filtered over diatomaceous earth and the

solvent was removed under reduced pressure; m/z 207.

Method 105
2-0Ox0-1.2-dihydroquinoxaline-6-carboxylic acid

20 Methyl 2-0x0-1,2,3,4-tetrahydroquinoxaline-6-carboxylate (Method 104; 0.730 g, 3.54
mmol) in 10 ml 1 N NaOH and 10 ml 3% H,O, was stirred at 100 °C for 2 h. The reaction

mixture was cooled to 25 °C and acidified to pH 4 with 1 N HCI. The product was collected
by vacuum filtration to give 0.450 g (67%); m/z 191. ’



100 3-(1-Cyano- 1-nethyl et hyl)-5-]3-(4-nethyl pi perazin-1- 325 Method 127

yl ) prop-1-yn-1-yl ] benzoic acid 101

3- ( Cyano-woretdnsbseaet hyl ) - 5- (2- pyrrolidin-1-yl- 302 Met lrau/GE2005/003953

et hoxy) benzoic acid 102 3-(3, 3-Di net hyl but-1-yn-1-yl)benzoic acid 203

Met hod 107 Method 103 N- - 76 -

4- Met hyl - 3-ni trophenyl )-3-(trifl uoronethyl)benzam de

3-(Trifl Metho®tldg! ) benzoyl chloride (2.70.9g, 12.95 mmol) in 10 m anhydrous
DCM 5 hl-?i-nit,roaniline(l.Q g, 12.95 innol), and TEA
(5.4 nl, linero-casbemyl ghlogide and t he reaction mxture was al l owed to

stir at 25 C o 4 0g . : LW 1 H wat er
and brine. Theq?))ﬁoéélgi %ﬁ@? élgg(%&sathag%ecag%%gg g%lgﬁﬁflse‘gfo\?igﬁg ’ %éafgé%o%g% ?leullner
reduced priasdghleritle (fmbeandiRME (8 |deomsd mas stivdedat 98 AGafoe 3 e Thevolsalts trere 3. 70

g, 880/%; m z 325. 10, Met hod 104 (a%hyl .

2- oxo- 1, FUOVA UBFARGRCE RETSHYR 2Ps e-tesliaptiyorugt avas used witheut dthey|

3- [ (2- mephereatidnomeethy! ) am no] - 4- ni trobenzoate (Method 130; '0.90 g, 3.36
mol ) and 10% Pd on carbon (180 ng) in methanol (30 m ) was shaken under 40
15 psi H2 for 30 min. The reaction mixture was then filtered over

di at omac ) .}h and the sol vent was renpoved under reduced pressure; niz
207. Me 2- Oxo- 1, 2-di hydr oqui noxal i ne- 6-car boxylic acid 20 Met hyl

2- 0x0- 1, Bthyl 3-8 stdigRudTmauiyRxahbaeobecar boxyl ate (Method 104; 0.730 g,
3.54 mol) in 10 M 1 N NaCH and 10 nl 3% H202 was stirred at 100 C for 2
h. Thé&0react i Efhyl Aibxeraplengaaie (boPg 2 bS mmal), ddddiaithyilputeldyneo(0 & 3@t h 1 N

HCl . The yct, vacuwum filtrati t ive 0.450.9 (67%;
iz 100 R oGk BASLES B E8 g0k BRSSHT bbbl Ba e Bt ke i |
2- Chl or oRd(PRhya(0.28g.80.2 Arbeoly dndohIq0i088 g, 0.436 mmol). The reaction was warmed to

i noxal i ne-6-carboxylic acid thod 105; 0.450 g, 2.37

2- Oxo- 1, 2- di hyd _ ,
nmol ;J i ngo ‘E¢. %ﬁ;ﬁqﬁmrﬁqt@é Was thgndi WE(@A@réirﬁggd theeyebia paded Si©2,90d C f or
3 h. Theco?l%lﬁﬁﬂé % é ﬁ%{ﬁ?ﬂ#@ﬁ:?t&%ggaclﬁgg%'fod’u%g%§§gm%e%st§§yéo?mﬁrq %h}orﬁiegtggerasplillyt ant

product was use
15 utilizing an ISCO system (hexanes/EtOAc 10:1) giving 0.45 g of the title compound as a

colourless oil (91 %); m/z 231.

ak

q
) ¢
>

Methods 108-111

The following compounds were prepared by the procedure of Method 107 using the
20 appropriate starting materials

Meth | Compound M/z | SM

108 Ethyl 3-(3-cyclopentylprop-1-yn-1- | 256 | Prop-2-yn-1-ylcyclopentane and
yl)benzoate ethyl 3-bromobenzoate ‘

109 Ethyl 3-(cyclopropylethynyl) 215 | Ethynylcyclopropane and ethyl 3-
benzoate bromobenzoate

110. | Ethyl 3-[(1-hydroxycyclopentyl) 273 | 1-Ethynylcyclopentanol and ethyl 3-
ethynyl]benzoate bromobenzoate '

111 Methyl 3-(1-cyano-1-methylethyl)-5- | 258 = | Prop-2-yn-1-ol and Method 131
(3-hydroxyprop-1-yn-1-yl)benzoate




purification;, mz 227. Method 107 Ethyl 3 -(3,3 -diinethylbut-1-yn-1-yl)b
enzo ate 10 Ethyl 3-bronobenzoate (0.500 g, 2.18 mol),

3, 3- di netwol2basto4dsegne (0.27 g, 3.27 mmol) and tri et hyl acireB20ds/d39sa1 , 10. 9
mmol) in acetonitrile (8.70 mM) were treated with Pd(PPh3)4 (0.25 g, 0.21
mmol ) and Cul (0.083 g, 0.436 nmmol). TFW&-reaction was warned to 60 C for 4
h. The reaction was then diluted with EtOAc, filtered through a pad of

Si 02, angetfo@igeéntrated in vacuo. The crude reaction product was purified
by col urmmcnromat ocraph 15 utilizing an |1 SCO system (hexanes/ Et OAc 10: 1)

gi vi ng (MédthyhS-pipetiti ound as a colourless oil (91 %; mz 231

Nt 2833ﬁ?%ﬁ%%@fﬁﬁo%ﬁé“o&gﬁaepw@ LRy TP B alf B IR BHIS
SM 108 Ehhyther? (6 ?mk@ﬁ@aéd/mmaeémﬁ Barbon#& 2. Es ,D6 93 Wiindly, palydih@Ent ane
and yl)benzoate e br onobenzoate 109 Et hy 5 cycl opropyl et;\(i/nyl) 215

h
Et hyny cagelated52 pag é- %nm@i)hgzmd BINAR((Q-2&% & Qa%mméh freaction was Heay - [ (1

ot hyny! 1Bk BREL bl b PAPRI M Bo BB BV Gh ond, 1) 5. 25

Pr op- 2- ydanber@latcdid viveid) Qe Eaile réadtiby grodaytonaiputified-bi- cplmrmedmmta&) gVA@hy
2006/ 040568 PCT/ GB2005/ 003953 _-77- Method 112 Met hyl 5-pi per.i di n-

-yl ni cotutiiging awdBR{ systom FHEMIQ sHiREY-87¢ 8 o5 tgle OEH?PuHierSF ?C%IHEFI‘??F Bélr(%l ne
(0. 305 By, §'§/4§2{rm)l) in toluene (5 M) were treated with caesi um carbonate
(2.25 ¢ 23 mol ), palladium (l11) 5 acetate (52 ng, 0.23 mmol), and Bl NAP
(0. 281709 0.46 mmol ). The reaction was heated to 80 C for 8 h before being
diluted with EtQAc, filtered through a pad of Si02, and concentrated in
vacuo. TMethod g reaction product was purified by col urm chromat ogr aphy
utilizing an I d as a
col our | egs OiT@g@é%‘%ﬁo ; &%}Eﬁ%‘%\?as %e‘f)bfég B9-1R ﬁroge&i{re bhRettidd 1B 2GRMRAHE
appropriate SM and ethyl 3-bromobenzoate

Meth | Compound m/z | SM
113 | Ethyl 3-[(2-methoxyethyl)(methyl)amino]benzoate | 238 (2-Methoxyethyl)-

methylamine

15 Method 114
Methyl 3-cyclopropylbenzoate 4
Diethyl zinc (12.3 ml, 1M in hexanes) in DCM (20 ml) was cooled to 0 °C and then

treated with trifluoroacetic acid (1.40 g, 12.3 mmol) by dropwise addition. The reaction was
stirred at 0 °C for 20 min and CHyl, (3.30 g, 12.3 mmol) was then added. The reaction

20 mixture was stirred for 20 min before methyl 3-vinylbenzoate (1.00 g, 6.16 mmol) was added.
The reaction was then allowed to warm to room temperature with étirring for 3 h. befqre being
quenched by the addition of ~50 ml of saturated aqueous NH,4Cl. The mixture was poured into
a separatory funnel and the aqueous phase was further extracted with DCM. The combined
organic extract was dried with MgSO, (s)and concentrated in vacuo to yield the crude

25 reaction product which was purified on 120 g SiO, using hexanes/EtOAc 10:1 as eluent giving

1.01 g methyl 3-cyclopropylbenzoate as a colourless oil (94 %); m/z 177.



10 Method 113 The fol |l ow ng conmpound was prepared by the procedure of

Met hod 112 using the appropriate SM and et hyl 3-bronobenzoate Meth
Conmpound wo/2r068M03683 Et hyl 3-[ (2- net hoxyet hyl) (et hyl ) arCmejH2e052003458 238
(2- Met hoxyet hyl )- nethylam ne 15 Method 114 Met hyl 3-cycl opropyl benzoate
Diethyl zinc (12.3 m, 1Min hexanes) -i7f8-DCM (20 ml) was cooled to 0 C and
then treated with trifluoroacetic acid (1.40 g, 12.3 mmol) by dropw se
addi ti ongedhiq qgaction was stirred at 0 C for 20 min and CH212 (3.30 g,
12.3 nmr%r'l')—vca's—r en added The reactlon 20 m xture was stirred for 20 mn
bef ore netiB l Syiie O6ilape 6. 16 rrrml) was added. The reaction

was t hen aIIowe to ro stifri h, before
being quencHe& H?OQ%%WYQWS 1%@ ?Hglé ta&fié]flé Zﬁlaggto;g m%l The
m xture ﬂiﬁ%l)@@mw(mhg wed t%&@r@’&pfeyz-ﬁm@ﬁlor@%ehmﬂmgL@Sg Ba g RSt
further extracted with he conbi ned organic extract was dried with

MyS04 X £) ¥hdheoerpting s@m@ﬂfqr 6 h/aczjo"cc efyredicthgtdvendied ey theaddition $250pnbduct

whi ch i d h [E | uent
0t ey eger Dl e S bintanttnd e Fetirebiin Hofeauycosiitieds 7 "o
2006/ 04Q5368,i PEHsER20 WasiRiies w1th713aC1'\(§ét§1ﬂ@0lﬂ drRatwiby ml(s)pEkQPW) (3

-t hi enyl net hoxy) si | ane A sol ution of i eny[ met hanol g 43. 8 nmol )
and i m dancintrafed 1@denyeduadd pressmeplThe ¢rndﬂﬁac14<86pmﬂl)lctwe@§ pturléiad H colu

text-butyl chl oro nyl si | action
stirred FEFIEOH g@p‘é@%n @zgog@%%(%xgﬁ%sﬁ%tﬁo (%H} ]dlglltqlgc OF@%@

sat urgf %n%uﬁ@h@a%@ess‘gn@@e@umjm m xture was extracted with Et OAC
The conbi néd organic phase was washed once with Nad (sat) (100 m), dried

with MpSO4 (s), and concentrated under reduced pressure. The crude
reactio ol was purified by colum chromatography utilizing* an | SCO
system ( Et OAc 10:1) giving 14.8 g of the title 10 conpound as a

col our | g3 { pbsk-Bu@(dphienghsikd foky  mby D xdthiche 1] hnéthahol ,
[tent-Butyl(d) ? rEteein zy Butyl(dlphenylysﬂyl]oxy}me:dgyl)tﬂglogﬂe%lel-,?nggr agglllyde (Method 47;
15 3.99 g, 10.48 mmol) was dissolved in MeOH (50 ml). With stirring, NaBH,4 (0.792 g, 20.96
| mmol) was added in one portion. After 1 h, the reaction was carefully quenched with a |
solution of NH,Cl (sat) (~250 ml). The resulting mixture was extracted with EtOAc. The

combined organic phase was washed with NaCl(sat) (250 ml), dried with MgSO4 (s), and

concentrated in vacuo giving the crude reaction product which was purified on 120 g SiO;
20 using hexanes/EtOAc 5:2 as eluent giving 3.99 g of the title compound as a colourless oil

(98%); m/z 384.

Method 117
{[5-(Bromomethyl)-3-thienyljmethoxy }(fert-butyl)diphenylsilane

25 A solution of [4-({[tert-butyl(diphenyl)silyl]oxy } methyl)-2-thienyljmethanol (Method
116; 4.2 g, 10.98 mmol) in THF (5 ml) was treated with phosphorous tribromide (3.56 g,

13.17 mmol). The reaction was stirred for 1 h. at 25 © before being quenched saturated
aqueous NaHCOs (10 ml). The reaction mixture was extracted with EtOAc and the combined
organic phase was dried with MgSO, (s) and concentrated under reduced pressure. The

30 product was purified by column chromatography utilizing an ISCO system (hexanes/EtOAc
10:1) giving 3.70 g of the title compound as a yellow oil (76 %); m/z 447.



4- ({[test-Butyl (di phenyl)silyl]oxy}nmethyl)thi ophene-2-carbal dehyde (Method
47; 15 3.99 g, 10.48 mmol) was dissolved in MeOH (50 mM). Wth stirring,
NaBH4 (0.w020e5/04256896 nmol ) was added in one portion. APCEGER2065/008458
reaction was carefully quenched with a solution of NHACl(sat) (-250 ml).
The resulting mxture was extracted witP £t OQAc. The conbi ned organi ¢ phase
was washed with NaCl (sat) (250 m), dried with MgSO™4 (s), and concentrated
i n vacuoMpthed @18 he crude reaction product which was purified on 120 g Si 02
20 using hexanes/Et OAc 5:2 as eluent giving 3.99 g of the title conpound as
a col ourl ess &h¢ follogang comppqund 3@ms propsredoley the procedure of Method 117 using the
{[5-(Br ogggg&ﬁry%é -thi enyl | met hoxy}(tent-but 1y)diphenylsilane 25 A

sol ution - ert - butyl (di phenyl)silyl]oxy}nmethyl)-2-thienyl]nmethanol
(Met hod | Nkl |€ogountO- 98 Mol ) in THE (5 nl) wayg freated| gp h phosphorpus
tribromjde (3156 ¢ 13 17 mmol ). The reaction wag stirredlfor 1 h, at
bef ore Hell8g gMeibyled(tsanomathet)thiomhenredscaNaingiat: ( 1@361 ) . ThMetlesictZlon

m xt ure was—eXtrast-ed—w-t-h—E-OAc—ahd—i-Re—sconbi-hed—orgahcphase—was—dried
with MgSO4 (s) and concentrated under reduced pressure. The 30 product was
puri fiedyivnéPl chromat ography utilizing an | SCO system (hexanes/ Et CAc
10: 1) gi VT . g of the title conpound as a yellowoil (76 %; in/z 447.

WO 2006/%WD%mmﬂ%mal%rgmehﬂﬂlelw The foll ow ng congou% )
‘ 7 U : :
Compound it 2 ShucgebERE G i) reareo ity 5 e Bulpre BB sy ¢

Vet hod 123nic b : s _ 0
et hod 12tnieRINeIhaf bABafeddnd hidhex 43! 0 s £ AMblo? ATPMARRgpanen tri e

2- [ 4- ({ [ tetrbutplamphqraup Koty g1 THF(62§ omeolhyiay added dropwise via syringe and the

col Ut {OrteB o B HiS ey Aot of B ey At Reipgiipshgs iy skl dhed
dr opwi s eredbteonSiixitile vad Retrhdi&l With FROALIa8a teoniheMRfarli® phdde fwds @ied vith at 25
C before bei n% guenched wi th NH40 §sat). The reactron mxture was

ext r act eMa®Ou ks)Endaeneentratedl & veasi Hesiprodnearaspunfisd by wakiy heemeliogtaphyg SO4

d > i . i £ b |
ht omat o A RS pitont BN En s BB R R e5 BT 55 0. 270
of the t¢dlb@lesoBDOLING)a5/2e 82.
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Method 120
2-(4-Formyl-2-thienyl)-2-methylpropanenitrile
DMSO (0.277 g, 3.55 mmol) in DCM (10 ml) was cooled to —78 °C and treated with
oxalyl chloride (0.225 g, 1.78 mmol). The reaction was allowed to stir for 30 min at —78 °C.
20 A 1 M solution of 2-[4-(hydroxyméthyl)—2-thieny1]-Z-methylpropanenitrile (Method 119;

0.270 g, 1.48 mmol) in DCM was then added dropwise via syringe and the reaction was
allowed to stir for 30 min.‘ Triethylamine (0.718 g, 7.40 mmol) was then added and the
reaction was allowed to warm to 25 °C with stirring over 1 h before being quenched with
NaHCOs(sat). The reaction mixture was then extracted with EtOAc and the combined organic

25 phase was dried with MgSQ; (s) and concentrated in vacuo.

Method 121
Methyl 4-(hvdroxymethyhthiophene-2-carboxylate

A solution of 4-({[tert-butyl(diphenyl)silyl]oxy }methylthiophene-2-carboxylic acid
30 (Method 50; 0.900 g, 2.27 mmol) in MeOH (50 ml) was treated with concentrated HCI (1.0

ml). The reaction was heated at reflux for 12 h and then concentrated under reduced pressure.



colourless oil (71 %; in/z 182. 15 Method 120

2- (4-Fornyl -2-thi enyl)-2-net hyl propanenitrile DMSO (0.277,g, 3.55 mmmol) in
DCM (10 mvD 20040368l ed to -78 C and treated with oxal yl pchlaB20ab008953225 ¢,
1.78 mmol ). The reaction was allowed to stir for 30 mn at -78 C. 20 A1 M
sol ution of 2-[4-(hydroxynethyl)-2-thied§t]-2-nmethyl propanenitrile (Method
119; 0.270 g, 1.48 mmol) in DCM was then added dropw se via syringe and

the reacThebrudasgeactibh prsddctivasSiashed With3@nufAted agiebes Nm@nisraﬁod&??alaa g, 7.40
mmol ) was then added and the reaction was allowed to warmto 25 Cwth

sti rri ngSeastediwith B¢ Thiscrgrpieniease Nag diied withNdeR08(s3 and corrhriratediundenn
1 Xt 1 nbi ned ic 2
i od i LGty TRE R S B EOT R e RIS PO o

4- ((hydr oxyetanh (hexahds/EipRAeB21 Peiciapobd 0/ sfithatitleBo@pound as a colourless oil (50 %);
4-({[t§rt- bIL%yl (di phenyl)silyl]oxy}nethyl)thi ophene-2-carboxylic acid 30
(Met hod BE 163:900 g, 2.27 minol) in MeOH (50 m) was treated with:
concentrated HC (1.0 nl). The reaction was heated at reflux for 12 h and
t hen concentrated under reduced pressure. WO 2006/ 040568 PCT/ GB2005/ 003953
-80 The Mathed i221cti on product was washed with saturated aqueous NaHCCO3
(100 M) ( ] i . The.organi c phase was dried with MpSO4
(s) and AR SHUPERRUEIHLE r e,  The product was purified by
col um chr omapoghaRRGFYt iddrdial ok Y6 Leq Iﬂ?ﬁ t QAc 3:1) giving
0. 190 g of the title conpound ggtﬁgpgof@%ﬁr(?ggg’ gPI() 5%95545 5in/z 173.

Met hod0 1@ethylprpaneypitrile iy tolueel(§0 piyt) was reed/vjth pofaasiemiliexahethyisslazide i on of

“n ¢ or uoHa- B Sk il i e P A e e RSP RGO S o FPHEACORD. 5
mol ) angad en RaEhE® WVithasturfid &g}mx_%gué QL1 Qtoggls 95&1&%%%%% ggtrérﬁ?sd%gi

The reaction was then quenched th satur aqueous n .the
m xt ur e BEAexiheaombihediorganidcipl@se waT Hed withiMg0 ofshan] cnpbastedvasiedr i ed

ith MyS d trated un oduced The prod
bur 111 oct ey B AP S TR oy S R Sestapy g4 BeBiran 1500" S
( ihfex?g%sé%?te@@e%k)s/mwb 391 &AL 0990fe ke Hitld LEnFRFRAYALoRurRsSR] @8 5SS
(0] 99 ;

m/z 162.

Method 123

2-(1-Cyano-1-methylethylisonicotinic acid

20 A 50 ml three neck flask equipped with a reflux condenser was charged with a
magnetic stir bar, 2-inethyl-2-(4—methy1pyridin-2-yl)propanenitrile (Method 122; 0.870 g,
543 mmbl), and water (15 ml). The reaction mixture was heated to 60 °C and KMnOy, (4.3 g,
27 mmol) was added. The reaction was heated to reflux for 2 h, and was then filtered through
a bed of Celite. The pH was adjusted to 4 by the careful addition of 1N HCI and the aqueous

25 phase was extracted with EtOAc. The organic phase was dried with MgSOj (s) and
concentrated in vacuo to yield the crude reaction product which was purified by column
chromatography utilizing an ISCO system (EtOAc/MeOH 10:1) giving 0.700 g of the title
compound as a white solid (68 %); m/z 191.

30 Method 124
The following compound was prepared by the procedure of Method 123 using the
appropriate SM



n/z 162. Method 123 2-(1-Cyano-1-nethylelLhyl)isonicotinic acid 20 A 50 m
three neck flask equi pped with a reflux condenser was charged with a
magnet i ¢ WOi200a0805682- met hyl - 2- (4- net hyl pyri di n- 2-yl ) pr opamaB2003dosos6 Vet hod
122; 0.870 g, 5.43 nmmol), and water (15 m). The reaction m xture was
heated to 60 C and KMnO4 (4.3 g, 27 nmm8!) was .added. The reaction was
heated to reflux for 2 h, and was then filtered through a bed of Celite.
The pH V\FMeﬁST usgtcempsur Oy the care’r,;,ljz addl SMnhOT 'N AHCI and the agqueops

25 phaselwas extiracted with EtOAc, TN 0 ase was dried with MySCH
dl78 the It BugdGtmethybepgimet whi ch
was purl -Fu nnl h\l r\nl HHR Jhrn

........ Frat-ogra n1.SCO system (ELQAc/ Mo COH
10: 1) giving 0 700 g of the title conmpound as a white solid (68 %9; rn/z

191. 30 hos 1324 The foll owi ng conpound was prepared by the procedure of
Met hod l%the appropriate SM WO 2006/ 040568 PCT/ GB2005/ 003953 -81

Met h Conpfetind 3rramSM-IRdroky ity Behxdateenz oi ¢ aC| d 179
ene _Met hod 125 Met

1-tent - Butyl - 3- et hyl
3- br ono- 5- (hyg‘r ﬂ%?r B@ﬁz%gfl@h%Y§arh9fWBwn6fm acid (Method 97;1.2 g, 4.6

3-b I 0 in
an h)r/gpgus T?—Eﬁlhegﬂﬁy%%ﬁpggg (tkggfgf %g%%%@gﬁggﬁ rr(gﬂ%%y S uﬁfi ? 82 ééé\g }%FW%)STHF
3.5 nl,mb.69 rmml) d@pwmmdemd@gerfﬂt@r"(ﬁg @ihe atixOrGras$tirad at DWICFonas nhi r red

at 0 Cfor 30 mn then heated up to 60 C for 12 hours. The reaction
mi xt ur e B beateham oG fprﬂz?dloweffnhe reagHemimixiuE) was3uehghed it He@-adétiaut ed

h E 18 h NaHCO3 t W tH
Nt (satc (orT GIEe 2By RadBipa SRR AL ahe RS kS8 et SRR E
reduced pidethsmdsed vsntg INa€1 (dae) fdtsweeBy DlagBIC(s). ThiebIvests 128e Matdv¥l udder
- propyl - 5- (1- cyan- met hy Iethél)benzoate Met hyl

3-(1- S)/alr‘Féu‘Fedri%Ff‘ﬁ?‘leéf’lgWe)thSd?%’le PIRBRY pr op- 1- yn- 1-yl ) benzoate (Method 15
111; 78 mg, 0.30 mmmol) in MeOH (3 .mM) was treated with Pd/C (10 ng). The
reaction mxture was stirred for 12 h under an atnosphere of hydrogen gas
at 25 C MeHleddi2a ure was :

Methyl 3-propyl-5-(1-cyano-1-methylethyl)benzoate
Methyl 3-(1-cyano-1-methylethyl)-5-(3-hydroxyprop-1-yn-1-yl)benzoate (Method
15 111; 78 mg, 0.30 mmol) in MeOH (3 ml) was treated with Pd/C (10 mg). The reaction

(s) and | Bancent|BateeButylbeanioadid yi

mixture was stirred for 12 h under an atmosphere of hydrogen gas at 25 °C. The mixture was
filtered through celite, and the solvent was removed under reduced pressure to yield the
product (26 mg, 34 %); NMR (300 MHz): 7.89 (s, 1H), 7.79 (s, 1H), 7.48 (s, 1H), 3.88 (s,
3H), 2.62 (t, 2H), 1.75-1.59 (m, 8H), 0.91 (s, 3H).

20 |
Method 127 ‘
Methyl 3-(1-cyano-1-methylethyl)-5-[3-(4-methylpiperazin-1-yl)prop-1-yn-1-yl]benzoate

A solution of methyl 3-(1-cyano-1-methylethyl)-5-(3-hydroxyprop-1-yn-1-yl) ‘
benzoate (Method 111; 115 nig, 0.447 mmol) and triethylamine (81 pl, 0.581 mmol) in DCM
25 was treated with methanesulfonyl chloride (52 pl, 0.671 mmol). The reaction mixture was
stirred for 15 min at 25 °C. The solvents were removed under reduced pressure and the
residue was dissolved in EtOAc and washed with brine and then dried over NaySOy(s). The
solvents were removed under reduced pressureto give 149 mg of the desired intermediate.
The intermediate was dissolved in DCM (3 ml) and treated with triethylamine (190 ul, 1.34

30 mmol) and N-methyl piperazine (0.5 ml, 4.5 mmol). The solvents were removed under



filtered through celite, and the solvent was renoved under reduced pressure
to yield the product (26 ng, 34 %; NVR (300 MHz): 7.89 (s, 1H), 7.79 (s,
111), 7. M80(806/bH68 3.88 (s, 3H), 2.62 (t, 2H), 1.75-1r&e9/dBEP0s3ia39530. 91
(s, 3H). 20 Method 127 Methyl 3 -(1-cyan- | -nmethylethyl)-5 -13

- (4-net hyl pi perazin- | -yl)prop- | -ym8+«l)benzoate A solution of nethyl
3-(1-cyan-1-nethylethyl)-5-(3-hydroxyprop-1-yn-1-yl) benzoate (Method 111;
115 no, Qddéd presshe Addhd lsﬂoaﬁawa@rpuﬁﬁeég cbhmﬁl <§§&n£¥6§1‘ hy Bt 29 19@0

treated with et hanesul fonyl chlorid , The reaction
m xt ur e swaem QCMYMdOL!0:1hgining 5@th§f .edvﬁeedsflwnmﬁtl@(%e%é, medgfed under
reduced pressure and the residue was dissolved in EtOQAc and washed with
brine and then dried over Na2SO4(s). The solvents were renoved under
reduced MeﬁﬁﬁiJIZS to give 149 ng of the desired internediate. The

i nternedi ate d| ssolved in DCM (3 m) and treated with triethylanine
(190 15 Z[@me 1 [lbenzdig ACii perazine (0.5 ml, 4.5 mml). The

sol vents were r P 9 ced
ressure and fxﬁgfﬁ%ﬁﬁuétr@ﬁoro‘@@a. LR BT O OB IR PrRgiced
| SCO syséaedd WEEMM aﬁﬁhel()z OgMVianG{EQOmL 90 nirhel, slequed AferBounth, (33 % ;
mz 339. Method 128 hyl am no sul fon [ 1 benzoi c acid A solution

of 3- (chqea@twqwmheéémlbi%ﬁ&@l&néz%@ﬂ@d with E{QAG1 The orgpsesss wots Wll%he‘éva
treated After
30 mi e e Ao R T Pipicg MR et Y o
The ot@artdesdyweesunds lged 1.80 gOo5Ma@/z28%t) and then dried with Na2SO4 (s).
The organics were then renoved under 10 reduced pressure to give 1.80 g,
65% mz 229. Method 129 3-(Cyan-di net hyl -meth

1) -5- (2-Pieisgd i n- 1-yl - et hoxy) - benzoic acid nethyl ester A suspension of
nmet hyl 3“(’17'57’3_0- - met hyI et hyl)-5- hydroxybenzoate (I\/bt hod 66; 15 200 ng,
0.91 et p ' i lerl 37 nol,

(1371 opgigﬁ?ﬁéq%%l‘égéﬁwﬁwﬁ3%%-%@‘3% TPl b Bholl SRBAERCY O
h. Thes sajot mpesof hnidy, qd(zcﬂhﬂoraaﬁylt)lbsq-rdndhﬁer@deom&ldqumpﬁfgt 1 37 edolNdrdq),
reduced pressure. The resid Eurlfl ed by flash col um chr omat ography

( DCM net pragssium easbeiass d- 260 9rﬂg3 10059) and mcbume@cbd@(w mg/mR-9 l7meBl(lseq)
in 10 ml of acetone was heated at reflux for 12 h. The salt was filtered off and the filtrate was

concentrated under reduced pressure. The residue was purified by flash column
chromatography (DCM/methanol) to yield 150 mg (57%) of a colorless oil. NMR: 7.65 (s,

20 1H), 7.40 (s, 1H), 7.30 (s, 1H), 4.15 (t, 2H), 3.90 (s, 3H), 2.90 (m, 2H), 2.62 (m, 4H), 1.65 (m,
10H); m/z 316.

Method 130
Methyl 3-[(2-methoxy-2-oxoethyamino]-4-nitrobenzoate

25 Glycine methy] ester hydrochloride (1.82 g, 14.5 mmol) was added to a stirring
solution of methyl 3-fluoro-4-nitrobenzoate (0.72 g, 3.62 mmol) and DIEA (3.8 ml, 21.7
mmol) in acetonitrile (20 ml) and the reaction mixture was stirred at 80 °C for 4 h. The
solvents were removed under reduced pressure and the product was purified on silica gel to
give 0.90 g of the title compound (93%); m/z 269.

30



20 1H), 7.40 (s, 1H), 7.30 (s, 1H), 4.15 (t, 2H), 3.90 (s, 3H), 2.90 (m
2H), 2.62 (m 4H), 1.65 (in, | OH; mz 316. Method 130 Methyl 3-

[ (2- met howo2oamxaeichyl ) am nol -4-nitrobenzoate 25 d yci n@CTriB2Ys/©34581
hydrochl oride (1.82 g, 14.5 mol) was added to a stirring solution of

met hyl 3-fluoro-4-nitrobenzoate (0.72-83-3.62 mvl) and DIEA (3.8 m, 21.7
nmol) in acetonitrile (20 m) and the reaction m xture was stirred at 80 C
for h. | vents were renoved under reduced pressure and the product
was pun%%@gmi ilica gel to give 0.90 g of the title conmpound (93%; mz
269. 30 MEhPHEIdB 56 8-cRaly-CralHLhoBBSRoate83- Met hod 131 Met hyl

3 bromo. 5. cyaNORBTHT TN v we s By (il Skl .36

anhydr oyg, hArsls DNE® n#l@%ﬁ@%s‘&'e&t@d%ﬂ’ﬂééﬂluﬂﬂidrﬂﬂ (6627284284, 799 7.09 5
mol ) . Iodo thane (0.882 ) was then added dropwi Se at 0 C.

The r éaahiol). lodbmethase (0882, I14dd ol 5vas tharadiad HropWise atdi€t. iTha rerckiomr e
was then quenched. w {h wat 00, mM) and extracted with EtOA
conbi nedméFLﬁ%lWaéét”WéE%tzgachﬁ? é%‘ %B‘h FERRGITe JYagdhery %Wﬁég’é{% The

crude prg&vﬁ@ ARG xBHERE WaE 1D AQ mgeorﬁﬁhe@afgfqgrogmye H&‘iéd d117d' fhceridiSCO
system (‘hexane- Et OAc) to give 635 a clear oil; NWR (300 MHz):

7.92 10 uiser re)ced pr&Buies Thd efude @rﬁﬁct(\sqs_ mt)ﬁ,ed:bygnh(lm clgpinatograpy 6ilizipg) . v\o
20 R mend O (hapane IR 1 e 635 st of a LRERSHIIME GBS AJ2

10 (s, 1H), 7.83 (s, 1H), 7.55 (s, 1H), 3.94 (s, 3H), 1.76 (s, 6H).




R5 R 5 (I) wherein: Rng Ais carbocyclyl or heterocyclyl; wherein if
said heterocyclyl contains an -NH noiety that nitrogen nmay be optionally
subst i t utwo 2bgs/mosoup selected fromRI9; Rl is a substi raemtB2005/03¥sBon and
is selected fromhalo, nitro, cyano, hydroxy, am no, 10 carboxy,

car banoyl , nercapto, sul phanoyl, Cl_6al84dyl, C2.6al kenyl, C2.6al kynyl,

Cl. 6al koxy, Cl1_6al kanoyl, Cl 6a| kanoyl oxy, N (Cl _6al kyI ) am no,

NN- ( Cl _G@r’@(%)Zam no, Cl_6al kanoyl amino, N-(C 1_6al kyl') car banoyl,

NN- (Cl _6a ) 2car bamoyl , Cl_6al kyl S(O a wherein ais 0 to 2,

Cl1_6al koxycar bonyl , C1_6al koxycar bonyl ami no, N-(Cl_6al kyl) sul pharmyl ,

NN- (Cl _6al kyl ) 2sul phaymoyl , Gl _Gal kyl sul phonyl ami no, carbocycl yl - R1O- or
het er ocykl yi ‘%?C‘impgm%so%ﬁ’é?‘gﬁﬁst? may be optionally substituted on carbon
by one or nore R12; and wherein if said heterocyclyl gentains an - NH

noi ety that ni trogen may be optionall R substl tuted by group selected
fromR1l3; n is selected from0-4; wherfein Ré{valu]ﬁ f RL may be the sane
or different; le-C(O) - NHC( © o - CH2NH- ¢ RS selected from
hydr ogen, hal o, nitr i flug am no, carboxy,
car banoyl , nercapt o, su‘] pkano SaLky ¢ ?NI C2. 6al kynyl ,

Cl. 6al koxy Cl_6al kanoyl , 6a|zkanoyl oxy; N-§ _6al kyI ) am no,

NN- (Cl _6al kyl ) 2ami no, C1_6al kanoyl am no, N- ( _6akgkyl ) car banoyl,

NN- (C1_6al kyl ) 2carbanoyl, Cl_6al kyl S(O)a whetein a is 0 to 2,

Cl_6al koxycar bonyl , N-(CI 6al kyl ) sul pgikgoy 25 NN (C _6al kyl )Zsul pharmyl :
Cl_6alkyl sul phonyl am no, carbocyclyl or heterocyclyl-R 5-; wherein R2
may be ophkdreinal |y substi tuted on carbon by one or nore R16; and wherein if

Sbst i ut o TR A FORPOREPb et PP R Pt rad el B B PR O

hyd ./ G32005/ 003953
' é 5 r ?(X Y'm Rmﬁb‘v ni ééﬁ%é/ Bé oﬂyafa%azﬁ%hhﬁéd %Vpgl%% @éﬁ,ﬂ'@g g&;ﬁ? o

i ndepen d e nt I yR%rs lasobgtudnt omchshdncg e is Selmt@d from hale, DJ@}ba%@nO Iyigierox pmino,

trifl tho am.no, carbo
C1I bal lyaroogocatamath mercaplog AR t@cf GryReRs etRy ﬁﬁ%/"{ﬂ“’x%
Cl_éal ka@paélm ¥yl, & gaﬁianéyio& |mm gatnql)‘énm% (z\mu@@kdiwl)zammo
Cl_6al kanoyl am no, |") car banoy
C 6alkanoylammo -(C] 5alky%ca1bamoyl N, N (C1.galkyl),carbamoyl, Cy.alkylS(O),

wherein a is 0 to 2, Cj.salkoxycarbonyl, Ci.galkoxycarbonylamino, N-(Ci.salkyl)sulphamoyl,

N, N~(Cj.galkyl);sulphamoyl, Cj.¢alkylsulphonylamino, carbocyclyl-Rlo- or heterocyclyl-R*-;

15 wherein R! may be optionally substituted on carbon by one or more R'; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R";

n is selected from 0-4; wherein the values of R' may be the same or different;
Z.is -C(O)NH-, -NHC(O)- or -CH,NH-; . |

20 R? is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.¢alkyl, Casalkenyl, C.salkynyl, C;.calkoxy,
Ci.salkanoyl, Cj.salkanoyloxy, N-(C-salkyl)amino, ]\T,N;(Cl-éalkyl)zarrlino,
Ci-salkanoylamino, N-(Ci.salkyl)carbamoyl, N, N-(Ci.salkyl),carbamoyl, C1.6alkylS(O)a
wherein a is 0 to 2, C;.galkoxycarbonyl, N-(C;.¢alkyl)sulphamoyl,

25 N,N-(Cjalkyl);sulphamoyl, C;.salkylsulphonylamino, carbocyclyl-R”- or heterocyclyl-R"-;
wherein R? may be optionally substituted on carbon by one or more R'®; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R'7;

R’ is selected from halo, hydroxy, methyl, methoxy or hydroxymethyl;



N, N- (Cl _6al kyl ) 2car banoyl, Cl_6al kyl S(O)a wherein a is,0 to 2,

Cl_6al koxycar bonyl , N-(CI 6al kyl ) sul phanoyl, NN-(Cl _6al kyl ) 2sul phanoyl ,
Cl. 6al kylwolzpmmwmm no, carbocyclyl-R21- or het erocyclrgir«28e5/008458r ei n
R4, R5, R6, R7 and R8 independently of each other nay be optionally
substituted on carbon by one or nore RS- and wherein if said 10

het erocyclyl contains an -NH noiety that nitrogen nay be optionally
substituted by;a_ I@RU@gO sairet gdNgooiR24; R18, R19 and R20 are

i ndependently sel ecte rom hydrogen, Cl_6al kyl, Cl1_6al kanoyl ,

C1_6al kyl sul pR4MR), RSR’ aadRomaadetpcm@mﬂycsalmadﬁyom hydrégn, B@lbmytrwambarmw

d N, | .. Wwh 8, R19 d d
anch of Ny AT SElRRE APy, G BN PR By DS G SV o5
R12, R16g, 521& nd:z Ié’aié)(@neq é&ﬂ&&?”@?g&tﬁaﬁoﬁeb?gdll@e@m&fo%? HACQ gallIfakifino, cyano

hydr oxy trif uor onet hoxy, am no, carboxy, carbanoy mer capt o,
sul phaﬁmMN-(@JsaB%(l)kﬂ}hlm(Ql @Htakeylpmino, @?(Cﬁaﬂlky})‘)qrba@]ylﬁal koxy, Cl.6al kanoyl ,

o1 al ket Grane et S VPt S5 02 R ey

CI\JLI( ?;" gyl k )aakw;s@[;ﬂiaﬁm@l leelivqgl LalRyl), &lﬁﬂX&p@n@(Dﬁﬂ}ﬁhonylannno
a Su no
Cl_bal ky¢ rlr% rﬁr)ﬂlslsteroceyalwﬂygéycww R?.RSAJ : 1%1:%{ @B@)Byén%perpizuﬂy Oﬁ\mhm n

R12, R16 IRTRBY,
substi tu?tggzlgn}acar%n awqgﬁs@ﬂggﬁ%%faer%&g?ﬁﬁ %PV\:E%I’%I h b‘gléegg IP% er ocycl yl-
cont ail shé@erocdily] dvhiadisyant -hH- moietyafmineyeniBayopd opmmhlly suhistigited it @groy a

group 25 selected,fromR29; R10, Ru, R14, R15, R21, R22, R26-and R27 are
i ndepend@r]ﬁqt%fl@%m& 'ed froma direct bond, -0-., -N R30) - O -

D O R D) S RN e QTR g o 1
R17, R24Ca@dk}ﬂ?§iﬁplmngl iG]dzﬂkexmbErhohyl sabmnbﬂdM(@ml@l)&bdmcbylaﬁii 6al kanoyl ,
30 Cl_6a C

30 - S R CRLKO S O S BRI it termay e

benzyI19xb{]§tﬁ{nggf§ﬁbsum&yéarg&gb§p&wlrﬁ&legﬁé)nyI R28 is selected from hal o,

nitro, cyano ré)x% tri ;4 uoronmet hoxy, trifluoromethyl, am no, carboxy,
car banoyl , nmeREaplo R*3andRA rﬁys‘/indepmdhlytlly segecitd fronrél@h)@nyro el'&n@xlyydral@etyl WO

2006/ 040 PCT/ 2005/ 0039 0Xx met h eth
i ot hy| SHRE R T RGP KRR ROt RUEOde G 1AV (o nyl
N- et hyl ca Y1G, cR¥kekynd %@kmm cafNahbydd tz\h GalbBaRiHo,
NN di ot oo by S hyl - K- et hyl adeylots I 'kﬁa thio, ethylthio,
met hyl su #\ﬁ((ﬁlydalkyl)zanuno Ci-salkanoylamino, N-(C; 6a1kyl)§carbamoyl
20 N,N-(Cigalkyl)acarbamoyl, Ci6alkylS(O), Wherem ais 0 to 2, C;.¢alkoxycarbonyl,
N-(C;.¢alkyl)sulphamoyl, N, N-(C,.salkyl),sulphamoyl, Ci.salkylsulphonylamino,

carbocyclyl-R26- or heterocyclyl—R27-; wherein R, R®, R? and R*® independently of each

other may be optionally substituted on carbon by one or more R? 8. and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
25 selected from R29;

R R! R R RY R% R?® and R27 are independently selected from a direct
bond, -O-, -N(R*®)-, -C(0)-, -NR>*)C(0)-, -C(O)N(R??)-, -S(0)s-, -SON(R*)- or
-N(R34)SOz-; wherein R3°, R R R¥ and R*is hydrogen or Cl-salkyl and s is 0-2;

R’, RB, R, R* and R® are independently selected from Cj.¢alkyl, Cy.salkanoyl,

30 Cjgalkylsulphonyl, C;_alkoxycarbonyl, carbamoyl, N-(C;_¢alkyl)carbamoyl,
N,N-(Cj.salkyl)carbamoyl, benzyl, benzyloxycarbohyl, benzoyl and phenylsulphonyl;
R is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,

amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,



et hyl sul phi nyl, mesyl, ethyl sul phonyl, nethoxycarbonyl, ethoxycarbonyl, 5
N- et hyl sul phanoyl , N-et hyl sul phanoyl, NN-di net hyl sul phai noyl ,

NN- et hylwolz2pdsarroseB  or N-net hyl - N- et hyl sul phanoyl ; or &cpleB2oesoesdsscal |y
acceptabl e salt thereof; with the proviso that said conpound is not

N (5-{[3-(di net hyl am no) benzoyl ] am no}-& - net hyl phen

yl ) qui noxal i ne 6- car boxam de. 10 2. A conpound of forrmula (1), or a

phar mac e agaé% aﬁg'l ot dfnfe %noaﬁﬁﬂfy?ﬂn'ﬁﬂo Nqn&muvne YASHS N
Rng Aisp y , pyrazoy enzi m azolyf pyridyl, thienyl P]ury , 2,3
- di hydr oaceﬂ;flahnimenﬂadctbxthHmozl aﬂdhﬂywb@mbybé/?ﬁdimcihmlphxbampy] m di nyl,

e, gl oS AP YL TRl B Ty

group sef g&ﬁ@mﬁ@p rm??z emiasmﬁjhenwnfeﬁﬁ?éa@s&gﬂﬂ dik S Poseboal kyl . 3. A

conpound ot for or a pharmaceuti cal accéptabl’e salt thereof,
accor df ny-meutbylemlph@noxil HrQﬂn}ﬂlSdth(afll Y, Y- Wﬂ@dWIMInogl A, Nediethylsuphamey!

carbon and,,i s rom h nitro, hydroxy, am no, sul phanoyl,
C1_6al kyPt e?t%lgfjgﬁﬁV?supéfnggfkoxy, C1_6al kanoyl, 20 NN-(Cl_6al kyl ) 2ani no,
Cl_6al | canpylaaminsenticstly ArbhuibISGE) hevdogrein a is 0 to 2,

Cl_6al koxycar bony| am no, (C1_6al k%/l )Zsul hanoy

Cl_6al kywshitisrsayisa thahsaid ce@pw@gﬂé ng féid{%écﬂmwé%ar@@y}hepxommunower ein Rl

may be o bon by one or nore R12; R12 is
sel ect ed‘%fg{rhg%%ﬁa%ﬁu%g&ahw% CP%%%I%?JCCI 6al kyl , Cl. 6al koxy, carbocyclyl -R26-

or 25%0heterocyclyl-R27-; V\/nerel n R12 may be opti onally substituted on

car bon bé one or nore and wherein if sajd heterocyclyl contaips an
-NH noi ety tHALOnHIcERGg nﬁl&&'fl ®k opp PhagAReeyficaldy, pegeptablesglt fhergplgrcsapsiing

sel ect edf al

CL 6al kyl fo.claf %@eﬁegl %lgg]’% e@%&(l %ﬂgﬁg%géﬁéﬁld&% Bl?ﬁ;pry Hg%hé%lg%%&%%s

PCT/ GBZOﬂBldﬂﬁ)}BEErS 4-b<812041,oxmy&;dl;ﬁ)dﬂmdlroer-bémrﬁurhmyl(1b3)r1mnimyzh, iptidazoyt.dodolghl | y
accept abl e It there accor to an ne .of CllS{ ns §-3 v.vhe einnis

sel ect edPW% RCRP ALY i’r‘@h‘?{emél ﬁfﬁﬂmﬂj@z? Lmaéi Fré?pB? Vfferent.
5 5. fs cqmeempd R nifr8gdAbya fohp sélEct@d ﬂBﬁﬂ@%Qﬁi&éﬁ /P Wse?ééféﬁ&?&:@ tﬁﬁﬁféﬁt

t hereof, according to any one of claims 1-4 wherein Zis -

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according
to either claim 1 or claim 2 wherein R! is a substituent on carbon and is selected from halo,
nitro, hydroxy, amino, sulphamoyl, C;salkyl, Ca.salkynyl, C;¢alkoxy, Cisalkanoyl,

20 N,N-(Cjalkyl),amino, Ci.galkanoylamino, C;.alkylS(O), wherein a is 0 to 2,
Ci.¢alkoxycarbonylamino, N,N-(C;.¢alkyl),sulphamoyl, C,; galkylsulphonylamino,
carbocyclyl-Rm- or heterocyclyl-R''-; wherein R may be optionally substituted on carbon by
one or more R'? ;

R!? is selected from halo, cyano, hydroxy, Ci.¢alkyl, Cisalkoxy, carbocyclyl-R*- or

25 heterocyclyl-R*'-; wherein R'? may be optionally substituted on carbon by one or more R?;
and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R*;

R R! R?® and R* are a direct bond;
R” is C.¢alkyl;
30 R is selected from hydroxy and methyl.



6. A conpound of fornmula (1), or a pharmaceutically acceptable salt

thereof, according to any one of clains 1-4 wherein Zis -NHC(O-. 10 7. A
conmpound wb 2b@wvozodea (1), or a pharnaceutical |y accept ablreTaaizbotdossseof
according to any one of clainms 1-4 wherein Zis -CH2NH. 8. A conpound of
formula (1), or a pharmaceutically acc@ﬁbable salt thereof, according 15
to any one of clains-1-7 wherein R2 is selected from hydrogen or halo. 9. A
conpoundy of f QLBMbEudd aﬁfoﬁﬁu@ (Bhéif Wﬁ%&&ﬁbé%y @c%@ﬁtﬁbl@@bl@t&@éotf dcberangy .
according to any one of claing 1- erein is selected frqm hal o,

met hyl dp anebh@&@clam 19 WhAreJmnpmﬁi@ttﬁtd‘frtbmrQﬁslvahe(wl)l ﬂlQ)YahaeSpﬁéﬁf meayehettheal | y
accept abl e saldtf etreof according to any one of clainms 1-9 wherein X is
_NHO( O) -Samegndiffgrentnye o, 11, A conpound of formula (1), or a
pharmaceutical ly acceptable salt thereof, according to any one of clains
1-10 wherein R4, R5, R6, R7 and R8 are |ndependentl sel ected from 25

hydr ogerS. hal4 co@powx] ayformula((By oemphaympeguiigely qulet@izle salt Kprgofascording
heterocy el .R5;; R7 and R8 i ndependently of each

ot her aé%°8%?f%%%¥?§£s}§§??g Fé%“g@I “‘tarbon by one or nmore R23; wherein
R23 is selected from hydroxy, am no, N-(Cl_6al kyl)am no,

NN- (C1_6al kyl ) 2ami no- or_heterocyclyl -R27-; and 30 R22 and R27 are sel ected
from a di-rectAsemaounieiZouspledbsesa WG@WQHQMC-S@@&%@JE a&ceidiBfound
of for I - 1 net hyl pyrazol - 3-yl,

1- et h;ﬁp;}i}l i%? g@a%/ﬂsnlﬁ?&%&?ﬂé?ﬁyr azol- benzi m dazol - 2-yl,

pyri di@®-yl, pyrld 3-yl, pyrid 4- yI t hi en- 2 yl, thien-3-yl, fur-2-yl,

2, 3- dlhydro 4- benzodi oxi n- 3 di hydr o- | - benzof uran- 7- |, .

oyri i d| S A Compag o rmula. Dy or 4 PhAERIAFRIHAA S able gt tefanly degoring

i ndol - %n@@fa¥1 rﬁ%ﬁmﬁn¥k19rCHB¥Haz'” 2-yl; R is a substituent on

car bon an s se ecte fromfluoro, chloro, iodo, nitro, hydroxy, am no,
sul phamoyl, nethyl, trifluoromnet hyI cyanonet hyl ,

?sgpglopyé & p%lrffg‘iz;’i%ur(dlgfl tﬁ&ﬁ&%)@c? g’f?éﬁ’?@‘?‘ﬁ“&?‘%ﬁ%?rfpt g@ SO@@T%%’?D% @r}’gy nyl ,

3- hydy 5”&)6%? Bné o¥ Aatms M7 wh%relﬁ kz 1m&yédm&ﬁ h9dioBedtoyhal®r op- | -yn- 1 -yl,
3-(cycl opentyl)prop-t-yn-I-yl, 3-di et hyl prop-1-yn-1-yl, benzyl oxy,
2-pyrro|id|n 1-yl et hoxy, propony i sopropoxy, butoxy, |sobutoxy,

met hyl t hé.o’ A compound of formula (I), or a pharmaceutically acceptable salt thereof, according -

to any one of claims 1-8 wherein R? is selected from halo, methyl or methoxy.

20 10. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according

to any one of claims 1-9 wherein X is -NHC(O)-, -NH- or -NHCH,-.

11. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according
to any one of claims 1-10 wherein R* B3, R® R’ and R® are independently selected frem
25 hydrogen, halo, Cy.salkyl, N-(Cy.salkyl)amino, N, N-(Cy.salkyl),amino or heterocyclyl-R*-;
wherein R*, R%, R®, R” and R® independently of each other may be optionally substituted on
carbon by one or more R*; wherein | ’
R is selected from hydroxy, amino, N-(C;.alkyl)amino, N,N-(C.¢alkyl),amino or
heterocyclyl-R*'-; and

30 R?? and R? are selected from a direct bond.



di fl uoronet hyl t hi o, nmesyl, di nmethyl ai ni no,

N- et hyl - N- ( 2- met hoxyet hyl ) am no, acetyl, N, N-di net hyl sul phanoyl

acet yl amwo,2046/(a0868xycar bonyl am no, 2, 2- di net hyl pr opi onylPamiGR2005153953
mesyl am no, cycl opropyl, 1-cyanocycl opropyl, 1-cyanocycl obutyl,

1- cyano-tetrahydro-2H pyran-4-yl, thie82-yl, pyrrol-I-yl,

2,5-dinmethyl pyrrol-1-yl, pyrid-3-yl, 2-nethylthiazol-4-y1l, norpholino

andpi perqixdi nc#c&ln?oﬁhd@ff@ﬁﬁlﬁgk% ﬁeli-aﬁl 0-2; wherein the values of R may be
t he sanme or ent IS -C(ONH, -NHC(O - or -CH2NH-; 20 R2 is

sel ected fr orRJIngaPr sghanydy l—medmdpyrﬁza)h%yls drecthdyardrb-¥l, darmitylpyageles-yhr ono,

ey o dsaral 2l skl Vb s B PNy i ST a1, and RO

- (pi per '213-Hrh3y’d)’dl RRYS BHRING-y122 BYHR Py AL Btz 107 -y1, pyrimidin-4-yl,
2- (di met hyI am no)%t hyl am no, y?S % phol i no)ﬁwt hyl gr}r,] no, rre%,hyl am no,

N- et rﬁ/lpm:mdmyi-alnlﬂnethwmqlﬂ D(L(ll)qulrét-ﬁylndﬁ]r bilhyethslpyrel-2mbephol i no,
3-am noproﬁp% ?m ho or N- et hyl - N- (3- di met hyl am nopropyl )anino; or a
pharnacégF b p& acceptable salt thereof; with the proviso that said

conpound is rEtis aNubditddnBon (:ﬂbﬁﬁbﬁdﬂs%@leﬁ&)ﬂfﬁiﬁiﬂudnb &itbd9iddo, nitro, hydroxy,
- 2- et hyl phenyl ) qui noxal i ne- 6- car boxam de. ' 30 13. A conpound of formul a

(1) sel eariag wlwoxL owthyl triflgorometly] aggnomethih iy figiedipilyyrgzal(laylmethyl,
- hydro
rre%/hyl );;Kegﬁ s a%@{a%@&fa}ﬁtéﬂrok xamgg)gg' 1’\5%“5’&0%7%36?%%%‘8’?@266%‘7 503953
i 82 N—% EDyl{:[o%rdﬁyildIM&ﬁQ-Sl-h)lrméi}mlr@ Itl—yyln}byh ZGU hhethyﬂprpara21n34-(yi)prop 1-yn-1-yl,

me en ui noxal i n cyan-
| - et hy|%£q§(910}°¥®y Bmpzll mrtlﬂ‘gil 3p1’> V rqp &Y}lplrzslpgel}zyl -yyl ] benzoyl }
am no) - 2
[ 3- (bénzy%@d@heﬁé{ fﬁkw}& h@? Ph@??ggn g?/(lg&%on)?n%{-eﬁgi rr{et hyl.phenyl)
gui nox aldlﬂeerﬁmewyﬂihwameslﬁ d1Methy1a1mno N-methyl-N-(2-methoxyethyl)amino, acetyl,

{5-1(3- tlg]\/I §1bu%l§' gjggrhan%y acet?l%lmno c}ngar%nganﬂlu I,ZIE )cilmet{])?lpresop?&ry a%l%gn de;

N- ( 5-
Cg{?h géﬂa%(]ﬁ@@ﬂa)nnﬁo,my@%hﬁﬁ[‘ 2084}ah8eyc oA MEERHOBR@SHIguUi noxal i ne- 6-
N-(5-{] Qféﬂmo;tam@lykhm%wrm 4yl thisn2ylppyrradt li-gh A-Sidipledwhossplderlzoyl ] am no} -
2- pyrid-3-yl, 2-methylthiazol-4-yl, morpholino andpiperidin-1-yl;
n is selected from 0-2; wherein the values of R! may be the same or different;
7 is -C(O)NH-, -NHC(O)- or -CH;NH-;
20 R? is selected from hydrogen or bromo;
R3 is selected from fluoro, chloro, bromo, methyl or methoxy;
X is -NHC(O)-, -NH- or -NHCH,-;
R4, R’, R®, R” and R® are independently selected from hydrogen, chloro, methyl,
3-(piperidin-1-yl)propylamino, 2-hydroxyethylamino, 2-(dimethylamino)ethylamino,

25 2-(morpholino)ethy1amino, methylamino, N-methyl-N-ethylamino,
N-methyl-N-(2-methylaminoethyl)amino, morpholino, 3-aminopropylamino or
N-methyl-N-(3-dimethylaminopropyl)amino;
or a pharmaceutically acceptable salt thereof; with the proviso that said compound is not
N-(5-{[3-(dimethylamino)benzoyl]amino} -2-methy1phenyljquinoxaline-6-carboxamide.

30 ‘
13. A compound of formula (I) selected from:
N-(5-{[3-(1-cyano-1-methylethyl)-5-(3-hydroxyprop-1-yn-1-yl)benzoyljamino}-2-

methylphenyl)quinoxaline-6-carboxamide;



met hyl phenyl ) qui noxal i ne- 6- car boxam de; N-(5- {[3 -(I -cyano- 1
-nmet hyl et hyl )-5 -net hyl benzoyl] am no }-2-net hyl phenyl ) qui noxal i ne- 6-

car boxamn we;2006/040568 PCT/GB2005/003953
N-{5-[(3,5-di-tert-butyl benzoyl ) anli no] - 2-net hyl phenyl } qui noxal i ne- 6- car box
am de; and 15 N-(5-{ -89 -

[ 3- (1- cyanocycl obut yl ) benzoyl ] am no} - 2- net hyl phenyl ) qui noxal i ne- 6- car boxam

de; or ﬁ-(gl{g%g%%ﬂolﬁﬁl#%}%ﬁ@&%@@l@@%@-ﬁﬁ%{h@ enylfquidxRlRs6ss for

prepari ng ound of a pharmacCeutically acceptable salt
t her eof aahbhadanpdeycess, wherein variable are, unless otherw se specified, as

defi ned | ' ' f. P d f f |

(D) wherbits ({2 ocy et eh S i e PR B | DR FROPRTA (1 1) e Re- 4
R3 RN gﬂ%beh&c?_ari\érﬁﬁng}izE@ethﬁlghényﬁguﬂfbkélhﬁz%-@&béxﬁﬁid&or nula (111): WO
2006/ 040568 PCT/ GB2005/ 003953 *-90 O (RI)" AOH (111) or an activated
aci d derNyat{i3-enaglosnk3-(Pryanesknisthyleshy ihempeid laginof-2 faethyiphenyl)) wherein X
is -NR18C(O) - ,- R, 8 i hyd 5 Cl1 _6al kyl ; ti ' .of
:‘zrrrul L ﬁ‘{‘}%}iah%' faﬂ?oxﬂ{n?%{nrzggnl\lar _6al kyl; reacting an anine.o

N-{5-[(3-tert-butylbenzoyl)amino]-2-methylphenyl}quinoxaline-6-carboxamide;
N-(5-{[3-(1-cyano-1-methylethyl)-5-propylbenzoyl] arrﬁno}-2—methylphenyl)(juinoxaline-6-
carboxamide; :

10 N-(5-{[3-(1-cyano-1-methylethyl)-5-(2-pyrrolidin-1-ylethoxy)benzoyl]amino}-2-
methylphenyl)quinoxaline-6-carboxamide;
N-(5-{[3-(1-cyano-1-methylethyl)-5-methylbenzoyl]amino }-2-methylphenyl)quinoxaline-6-
carboxamide; |
N-{5-[(3,5-di-tert-butylbenzoyl)amino]-2-methylphenyl } quinoxaline-6-carboxamide; and

15 N-(5-{[3-(1-cyanocyclobutyl)benzoyljamino }-2-methylphenyl)quinoxaline-6-carboxamide;

or a pharmaceutically acceptable salt thereof.

14. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof which process, wherein variable are, unless otherwise specified, as defined in
20 claim 1, comprises of:

Process a) for compounds of formula (I) wherein Z is -C(O)NH-; reacting an amine of the

formula (II)
R’ R’

3 54 :
N=—

R K ‘;_IU
\ N

HN X
RS R
D

25 with an acid of formula (III):



R18 (I1V) wth an acid of formula (V): RB 4 RNOR7 HOR5 R6 10 (V)
or an activated acid derivative thereof; Process c) for conpounds of
formul a (WP 20évemeiod Z is - CH2ZNH-; reacting an am ne of wrhe/GH2005m0BE3(11)
with a conpound of formula (M): (Ri)n G 15 (VI) wherein Gis a
di spl aceabl e group; Process d) for com®unds of formula (I) wherein Z is
-CH2NH; reacting an amne of the fornmula (VII): W 2006/ 040568
PCT/ GB2005/ 003953 -91 R2 R8 RVGRN R7 L & NRS R(VII) wherein L is a
di spl aceabl e group; with a conpound of fornmyla (MI1): (RL)n 5 (VIII)
Process e) for compounds of fornula whetein X is -NR 9- and R19 is
hydrogen or Cl_6al kyl; reactingRia of Pl a (IX): RR 3

(1)

or an activated acid derivative thereof;
Process b) for compounds of formula (I) wherein X is -NR'C(0)- and Rls. is hydrogen or

5 Cialkyl; reacting an amine of formula (IV):

R2
3
R
(Rl)n
V4 NH

av)
with an acid of formula (V):
R
R N=
.
0 \ 7 R
N
HO )
R° R
10 V)

or an activated acid derivative thereof; =
Process c¢) for compounds of formula (I) wherein Z is -CH,NH-; reacting an amine of the

formula (II) with a compound of formula (VI):

(RY) ;@/\G

15 (VD)
wherein G is a displaceable group;
Process d) for compounds of formula (I) wherein Z is -CH,NH-; reacting an amine of the
formula (VII): '



(Rl)n Z6 NH R19 (IX) 10 with a conpound of formula (X): R8 4 RN= R7
L/ \ NRB R (X wherein L is a displaceable group . Process j) for
conpoundswofodamoasa (1) wherein X is -NR 9- and R19 i sPoydyR2genosys3 15
Cl_6al kyl; reacting an amne of formula (Xl): WO 2006/ 040568

PCT/ GB2005/003953 -92 2 R3 R (RI)n@\AL (XI) wherein L is a

di spl aceabl e group; with a conpound of forrmula (XII): R8 4 RN= R19 R7

N\ NHR5 R6 5 (XI) 2 o
3 4
RR N:g‘R7
/
\ N
L X
RS R°

(VD)

wherein L is a displaceable group; with a compound of formula (VIII):

(Rl)m

5 (Vi)
Process e) for compounds of formula (I) wherein X is -NR'*- and R" is hydrogen or

Ci-salkyl; reacting an amine of formula (IX):

R2
3
R
(Rl)n@\ /©:
z NH

1,

axj
10 with a compound of formula (X):
R®
R4 N:§7
7
\ 7/ *
L N ~

RS R

X)

wherein L is a displaceable group ‘
Process f) for compounds of formula () wherein X is -NR'- and R" is hydrogen or

15 Cialkyl; reacting an amine of formula (XI):



Process g) for compounds of fornmula (1) wherein X is -NR2OCH2- R20 is
hydrogen or Cl _6al kyl; reacting an amne of fornmula (XIH: R 3 \ R(Rl)n
Z NH R2 wOXbodgs0sb8 with a conpound of formula (XIV): RBCTAHM/BIISIN G .
5R6 (XIV). wherein Gis a displaceable group; Process h) for conpounds
of formula (1) wherein X is -NR20OCH2- +Rerein R20 is hydrogen or 15

Cl_6al kyl; reacting an amne of formula (XIIl1) with a conpound of fornula
(XV1): WD 2006/ 040568 PCT/ GB2005/ 003953 -93 RNRHR RE (XVI)
wherein L is a displaceable group Process i) for cgmounds of formula (1)
wherein Y is -CH2-; reacting an am ne of the tormpga 5 (Il) with a

conpound of forrmula (XVIl): O (R
| RY),
Z

X1)

~ wherein L is a displaceable group; with a compound of formula (XII):

5 (XII)
Process g) for compounds of formula () wherein X is -NR¥CH,- R? is hydrogen or

Ci.¢alkyl; reacting an amine of formula (XIII):

R
3
R
(Rl)n
Z ITIH
. R 20
(XIII)
10 with a compound of formula (XIV):
R
R4 N‘_—§7
7
/, R
\. N
G
RS R’
(XIV) .

wherein G is a displaceable group;
Process h) for compounds of formula (I) wherein X is -NR*CH,- wherein R* is hydrogen or

15 Ci¢alkyl; reacting an amine of formula (XIII) with a compound of formula (XVI):



AH e (XVIl) Process j) for conpounds of formula (1) where Z is -NHC(O) -
reacting a conmpound of fornmula (XVIIl): RR RB 4 RR N=R7 HO Y& N X 10
R5 R ( XMWVOI2po6/040368an activated derivative thereof; w trca/GB2ogsm0B93Of
formula (XIX): (RI). NH2 (XIX) 15 and thereafter if necessary: i)
converting a conpound of the fornmula (4931 nto anot her conpound of the
formula (l1); ii) renobving any protecting groups; iii) formng a ,
pharmaceutically acceptable salt. W 2006/ 04Q568 PCT/ GB2005/ 003953 -94 15.
A pharmaceutical conposition which gonprises conmpound of the formula (1),
or a pharnmaceutically acceptable salt tN as claimed in any one of
clains 1-13, in association w gally-acceptabl e diluent or
carrier. 5 16. A conpound of t or a pharmaceutically
acceptabl e salt thereof, as cla yNone of clains 1-13, for use as
a nedi canent. 17. The use of a}gonpo»"" of the fornmula (1), or a

phar maceutical ly acceptable salt »6 as claimed in any one of clains
1-13, in the manufacture of a nedi or use in 10 the production of a
B-Raf inhibitory effect in a marn}blo ani mal such as man. 18. The use
of a compound of the forrmula (1), or a phgrnaceuticalIyxacceptable sal t

t her eof , wherentl laisvedisplaceable goop of cl aims 1-13, in the manufacture of a

rredlcanet for.use in :
process i) for compounds of formula (I) wherein Y is -CH2- reactlng an amlne of the formula

5 (IY) with a compound of formula (XVII):

0
(RD;

(XVID)

Process j) for compounds of formula (I) where Z is -NHC(O)- reacting a compound of

formula (XVIII):
R’ \ R’
3
R R N:—g_ 7
\ /%
HO N
X
6) 5 6
R R

(XVIII)

or an activated derivative thereof; with a compound of formula (XIX):

o),
NH

(XIX)

10

2

15 and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.



the production of an anti-cancer effect in a warm bl ooded ani mal such as
man. 15 19. The use of a conpound of the formula (1), or a pharnmaceutically
accept ablwo=adao40i6ker eof , as clainmed in any one of cl ai METAGERB)5/G0B95Bhe
manuf acture of a medicanent for use in the treatnent of nel anoma,

papi | lary thyroid tunours, chol angi oca®di-nomas, col on cancer, ovarian
cancer, lung cancer, |eukaen as, |ynphoid malignancies, carcinomas and

sar conBsisi N 20 phi¥endcbMRE] cdfiysbRRion Whiok demprigs asboaipeundofibs foranda Mrreas,
and primary and recurrent solid tunours of. the skin, col i/)qé thyroid, lungs
f

and ovarmheznaczoticallyrmseensable eplt theisati @b slyimedinmy qug e Blaingt meaéfoqﬂﬁloa
war m bl qQ %%‘ﬂs of such treatnent which
conpri se@?‘éﬁRﬁar{}“{s%%%‘}t%%y‘?%&g’tabﬂﬁﬁe% Incan etfective 25 anount of a

conmpound of forrmula (I), or a phar maceutical ly accept abI e salt t her eof as
clainmed in agX one of c| ainms 21. A nmethod for

anti - danlder &b remponnl of t%f‘?ﬁnb‘ia(ﬂh@éi 2 phprmgceutiGalii aﬁ%ep ?F sa ” erﬁ%féas of such
treat ”E%aﬁ{%ﬁ?{'a&p?%réﬁ%w@qrq%"fﬁtlﬁé'aE'Q e(alc%ﬁieﬁt ani mal an ef fective amount
formula :

30 of a conpoun or a pharmaceutically acceptable salt
thereof, as clainmed in any one of clains 1-13. V\D 2006/ 040568

PCT/ GBZOOS/ 003953 -95 22.° eat i t hyroid
t umour s, Ve hol B¥gSE ©4R CPHBS &Et{?%? “iaam?é)irap arcﬁ'ﬁl QB@E‘? pquhﬁ@aﬁ%ancer

! eukaemtggmf YEPRRhE #Bhl SREBELG s £38 ChIRRENuBRHreSHGABESrhht Fhuskiiv er ,

ki dney, der, prostate, breast and pancreas, and primary and recurrent

sol i di@ uhe)prcxluotﬁortcbfeaBJfRaﬁ inhibitaon efﬁttyn@waarrnl-blng@edaamn@i\ﬁaph asmapn a
war m bl ooded 5 ani mal, such as man, in need of such treatnent which
conprises adm nistering to said ani mal an effective amount of a conpound

of formjg ( ITh@&sea;fafeaﬁl ﬂtﬁétkdrmau:aymra@hmbaucanmw@tablea@ucI ai med
in any one of clains phar maceuti cal conpositign which conprises

a conpouthereof, as pleirhest i mna ope pf C]Qlfm%.l 130nghempaeaeieca ryecae%iﬁt aonusedn| t
o e PR OE Aot R Ry B brobilod LilmBPQRA REHEAT W L6 2

phar mace or carrier use in e production of
a B-Re§ inhibitory effect in a warm bl ooded ani mal such as man. 24. A

pharmaceuti cal conpaosition which conprises a conpound the f la (1),
or a 1519phar'ﬁlh%‘é§@tqf@&Pmﬁoﬁ%‘éfﬁP6@r€1%ﬂ? qr ﬁéﬁhéﬁﬁaceﬁ%caglb’é‘???é’éﬁ H5%nyone of

cl ai ns g‘r%of a8 cﬁﬁﬁ%ﬁ ?%ge o%ltaﬂnsa —99%&1%%&&%&0&%@&5&9&@ f&’r’ dsdgmt or
carrier dse ucton 0 ant1-cancer effect In
war m bl Oﬁhé Qdat&mnﬂaf ms]saﬁdsmaqaapﬂ]ary thyr01d tumours, cholangiocarcinomas, colon cancer,
ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, carcinomas and sarcomas in
20 the liver, kidney, bladder, prostate, breast and pancreas, and primary and recurrent solid

tumours of the skin, colon, thyroid, lungs and ovaries.

20. A method for producing a B-Raf inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
25 amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in any one of claims 1-13.

21. A method for producing an anti-cancer effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effective amount
30 of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any

one of claims 1-13.



25. A pharmaceutical conposition which conprises a conpound of the formula
(I'), or a 20 pharmaceutically acceptable salt thereof, as clained in any
one of clwonocl4dds i n association w th a pharnmaceuti cacinGeRoeapsEbl e
diluent or carrier for use in the treatnent of nelanoma, papillary thyroid
tunour s, chol angi ocarci nomas, col on can®er, ovarian cancer, |ung cancer,

| eukaem as, |ynphoi d nmalignancies, carcinonas and sarconmas in the liver,

ki dney, 93 addarmethid 85t@tiRg nilfsia gaﬁu&afﬁﬁmﬁmﬁk, BHd1aRd i VcapcIfotheg ur I ent
solid tumours of -the skin, colon, 2 hyroid, lungs and ovaries in a

war m bl oeder canserrgvakanceaness, g cancer, leukaemias, lymphoid malignancies, carcinomas

and sarcomas in the liver, kidney, bladder, prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid, lungs and ovaries, in a warm-blooded

5 animal, such as man, in need of such treatment which comprises administering to said animal
an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof, as claimed in any one of claims 1-13.

23. A pharmaceutical composition which comprises a compound of the formula (I), or a
10 pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-13, in association
with a pharmaceutically-acceptable diluent or carrier for use in the production of a B-Raf

inhibitory effect in a warm-blooded animal such as man.

24. A pharmaceutical composition which comprises a compound of the formula (I), ora
15 pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-13, in association
with a pharmaceutically-acceptable diluent or carrier for use in the production of an

anti-cancer effect in a warm-blooded animal such as man.

25. A pharmaceutical composition which comprises a compound of the formula (I), or a
20 pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-13, in association
with a pharmaceutically-acceptable diluent or carrier for use in the treatment of melanoma,
papillary thyroid tumours, cholangiocarcinomas, colon cancer, ovarian cancer, lung cancer,
leukaemias, lymphoid malignancies, carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and recurrent solid tumours of the skin, colon,

25 thyroid, lungs and ovaries in a warm-blooded animal such as man.



