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PYRIDINE CARBOXAMIDE DERIVATIVES FOR USE
AS ANTICANCER AGENTS

The invention telates to chemical compounds, of phatrmaceutically acceptable salts
thereof, which possess B-Raf inhibitoty activity and are accordingly useful for theit '
anti-caticer activity and thus in methods of treatnient of the human or animal body. The
invention also relates to processes for the manufacture of said chemical compounds, to

phatmaceutical cotmpositiotis contammg them and fo their use in the manufactute of

medicaments of use in the productlon of an anti-cancer effect in a warm- -blooded animal such :

10

15

20

as man. ,
The classical Ras, Raf, MAP protein kinase/extracellulat signal ffegulated kihase -
kinase (MEK), exttacellulat signal -regulaté'd kinase (ERK) pafhway plays a centtal role in
the tegulation of a variety of cellular functions de_pendent upon cellular context, including
cellulat proliferation, differentiation, sttvival, itmottalization and angiogenesis (teviewed ifi
Peyssotinaux and Eyéhene, Biplogy 6f the Cell, 2001, 93, 3-62). In this pathway, Raf family
membets are tecruited td the plasta membtane upon-bindin'g"to guatosine triphosphéte
(GTP) loaded Ras tesulting it the plldsphorylation and activation of Raf proteins. Activated
Rafs then phosphorylate atid activate MEKSs, which it turn phosphorylate and activate ERKs.

Upon activation, ERKs translocate from the cytoplastm to the nucleus resulting in the

“phosphotylation and regulation of activity of transctiption factors stich as Elk-1 and Myc.

* The Ras/Raf/MEK/ERK pathway has been tepotted to conttibute to the tumorige_nib '

 phenotype by inducing immottatisation, growth factot-independent growth, insensitivity to -

, gerth-inhibitory signals, abi_lity to invade and metastasis, stitnulating angiogenesis and

25

inhibition of apdptoéis '(review‘ed in Kolch et al., Exp.Rev. Mol. Med., 2002, 25 Aptil,
http://www.expettreviews.otg/02004386h.httn). In fact, ERK phosphotylation is enhanced it
approxmmately 30% of all human tumours (Hoshlno et al., Oncogete, 1999, 18, 813-822). -

- This may be a tesult of overexpressmn and/or mutatlon of key members of the pathway.

30

Three Raf seine/threonine protein kinase isoforms have been repotted Raf-1 /c- Raf,
B-Raf and A-Raf (reviewed in Metcet and Ptitchard, Biochim. Biophys. Acta, 2003, 1653,
25-40), the genes for which ate thought to have arisen from gene duplication. All three Raf
genes are expressed it nost tissues with high-level expression of B-Raf in neuronal tissue ahd
A-Raf in urogenital tissue. The highly homologous Raf family membets have overlapping but

distinct biochemical activities and biological futictions (Hagemann and Rapp, Expt. Cell Res.

1999, 253, 34-46). Expression of all three Raf genes is tequited fot normal mutine
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development however both c-Raf and B-Raf ate required to cofnp]eté géstation B-Raf -/-

mice die at E12.5 due to vascular haemotthaging caused by 111creased apoptosis of endothelial
cells (Wojnowskl et al., Nature Genet., 1997, 16, 293-297). B-Raf i is reportedly the major

isoform involved in cell proliferation and the primary target of oncogemc Ras. Actwatmg

somatic missense mutations have been identified excluswely for B- Raf occurrmg ‘witha

freqtiency of 66% in malignant ctitaneous melanomas (Davies et al., Nature, 2002, 417, 949-

" 954) and also presetit it a wide ranige of humar caticers, including but tiot limited to papillaty
* thytoid tumouts (Cohen et al., J. Natl. Caticet Inst., 2003, 95, 625-627), cholangiocarcihomas

10

(Tannapfel et al., Gut, 2003, 52, 706-712), colon and o‘variaﬁ cancets (Davies et al., Nature,
2002, 417, 949-954). The hiost frequent mutation in B-Raf (80_%) is 4 glutamic acid fot valihe -

- substitutioh at position 600. These mutations incredse the basal kinase ac_ti'vity of B-Raf and

15

20

25

are though to uncouple Raf/MEK/ERK signalling from upstréam proliferation dtives
including Ras and growth facfor recef)tor dctivation res{lltin‘g ih constitutive activation of
ERK. Mutated B-Raf proteins ate trafsformitig in NIH3T3 cells (Davies et al., Natute, 2002,
417, 949-954) and me]anocytes (Wellbtock et al., Cancet Res., 2004, 64, 2338-2342) and

have also been showt to be essentlal for thelanoma cell viability and transfortation

(Hihgorani et al., Cancet Res., 2003, 63 5198-5202). As a key driver of the Raf/MEK/ERK

‘sighalling cascade, B-Raf represents a likely pomt of i 111terventton in tumours dependent ot

this pathway .

AsttaZeneca application WO 00/55120 discloses certain am1de derlvatlves which are
1nh1b1tors of the productlon of cytokities stich as TNF, in pamcular of TNF a, and various.
mterleukms, in particulat {L-1. The present ihventors have surpr1smgly found that cettdin
other, fiovel, amide detivatives ate potent B-Raf inhibitors and ate accordingly expected to be

useful in the treatment of neoplastic disease.

) Accordingly, the ptesent invention ptovides a compound of formulé :
R -
R’
ﬁ AN .
(RY), N I | T ®y,
N
()]

- whetein:
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-
- Ring A is phenyl.ot a monocyclic 5 or 6 membeted fully-unsatutated hetetocyclic
ring; wherein said phenyl ot heterocyclic ting may be optionally fused to a five ot six

membered carbocyclyl ot heterocyclyl forming a bicyclic ting; and wherein if said
hetetocyclyl or heterocyclic ting contains an -NH- mo1ety that nitrogen may be optlonally

substituted by a group selected from R°;

y R! is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy,
trifluotomethoxy, amino, catboxy, catbamoyl, metcapto, sulphamoyl, Cysalkyl, C,alkenyl,
Ca.salkynyl, Cyealkoxy, C1-6alkancyl, C]-galk.dnoyloxy, N-(Cygalkyl)amino,
N,N-(C|_alkyl),aminho, C1-5all<ahoylamlno, N-(Cy.¢alkyl)carbamoyl, .
N,N—(C].6alkyl)2carbaﬁ10yl, Ci.salkylS(0), whetein a is 0-to 2, C1.6all_<oxy_carb0nyl,
Ci 6élkoxycarbonylamin0 N- (Cy 6alkyl)su Iphamoyl, N,N-(C.alkyl)sulphamoyl,
N—(C| galkyl)-N-(C; 6alkoxy)sulphamoyl N,N'-(Cy ﬁalkyl)zureldo N'N'-(C.galkyDuteido,
N-(Cj 5alkyl) -N',N"-(Ci.galkyl )zureldo Cj 6alkylsulph0nylamm0 carbocyclyl R®- of
heterocyclyl R’- wherem R! may be optionially substituted on carbon by one ot mote R®: and
whetein if said heterocyclyl contaitis an -NH- molety that nitrogen may be optionally
substituted by a group selected froth R’ '

nis selected frot 0-4; whetein the values of R! méy be the sattie or diffetent;

R%is selected from hydrogen halo, nitro, cyano, hydroxy, trllluoromethoxy, atitino,

carboxy, carbamoyl metcapto, sulpharioyl, C; Galkyl Ca.alkenyl, C,. 6all<ynyl Cialkoxy,

Cy.¢alkanoyl, C).¢alkanoyloxy, N- (C1.6alkyl)ammo, N,N-(C.galkyl),amitio, _
Cy (,alkanoylamino N-(Cy salkyl)carbamoyl, N, N-(Cy 6alkyl)jcarban1oyl, Cl-galkylS(O)a.
wherein a is 0 to 2,Cy 6alkoxycarbonyl N-(Cn salkylsulphamoyl, - | |
N,N-(C.alkyl),sulphamoyl, C 6all<ylsulphonylammo carbocyclyl-R - of heterocyclyl R“
whereln R? may be optionally substituted ot catboti by otie ot tnote R'%; and whetein if said
heterocycly! contains an -NH- moiety that hittogen may be optionally substitutecl by a group
selected from R"; '

R? is selected from halo, hydroxy, cyato, methyl methoxy ot hydroxymethyl

R* is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, tetcapto, sulphamoyl, ureido, Cjgalkyl, Ca.salkenyl, C,.galkynyl, C1-6alk_oxy,
Cy.salkanoyl, C_galkatioyloxy, N-(C)alkyl)amino, N N-(Cy (,all<yl)2amino
C|.salkanoylamito, N-(Cgalkyl)carbamoyl, N, N-(Cj.salkyl),carbamoyl, C; 5all(ylS(O)a
wherein a is 0 to 2, Cy_salkoxycarbonyl, N-(Cy.galkyl)sulphamoyl,
N,N-(Cy_galkyl);sulphamoyl, Calkylsulphonylamino, carbocyclyl-R"l- ot heterocyclyl-R'S-;
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whetein R may be optio‘nally substituted ot catbon by ohe ot mote R'. and whetein if said
heterocyclyl contains an -NH thoiety that mtrogen may be optlonally substituted by a group
selected from R, ‘ _
m is selected from 0-4; whetein the values of R* may. be the same or different;

R® and R'? are indepenidently selected from halo, nitro, cyano, hydtoxy,

trifluotomethoxy, amitio, carboxy, carbamoyl tefcapto, sulphamoyl, Cy.galkyl, Cs. 6alkeny1

Ca.alkynyl, C.gatkoxy, Ci.galkatioyl, Ci.salkanoyloxy, N—(C_]-Galkyl)atnmo,
N.N-(Cj_galkyl);amino, N-(C)_galkyl)-N-(Cj.salkoxy)amino, C_galkanoylamino,

- N-(Cy Gafkyl)carbamoyl N,N-(Cy 6alkyl)zcarbam0yl Ci.salkylS(0), whetein a is 0 to 2,

(of 6alk0xycarbonyl N-(Cj.salkyl)sulphatmoyl, N, N-(C; salkyl)sulphamoyl,
Cy 6alkylsulphonylatn1no carbocyclyl R'® of heterocyclyl R'%:; wheteift R® and R]2

- independently of each other thay be optlonally substituted onh carbon by one of mote Rm; and

15

- wherein if said hetetocyclyl contaihs ah _NH- moiety that nltrogen may be optlona]ly
substituted by a group selected from R?'; '

" R s selected from halo, titro, cyaito, hydroxy, trifluoromethoxy, amino, carboxy, .

-~ carbamoyl, tetcapto, sulp'hamoyl, Cigalkyl, Cygalkenyl, Cyealkynyl, C1-6élkoxy,

20

25

30

Ciealkanoyl, Cy_gdlkanoyloxy, N-(Ci.salkyl)amino, N,N-(Cy_alkyl),amino,
Ci.galkatioylamino, N-(Cy.galkyl)catbatmoyl, MN-(C|-Galkyl)2carbaﬁ10y1, Ci.salkylS(0),
wheteiti a is 0 to 2, Cy.salkoxycarbottyl, N-(C|._6a]kyl)su]pham0yl,'
N,N-(Cjalkyl),sulphamoyl, Cy_galkylsulphonylamino, éarboéyc]yl-Rzz- ot heterocyclyl-R>-;,
whetein R'® tnay be optionally substituted on carbon by ofie or mote R24' aﬁd whetein if said
heterocyclyl cofitaitis an -NH- moiety that nitrogen may be optionally substltuted by a gtoup
selected from R%; ' :

R% R7, R'" R R" RIS, R18 R'9 R?? and R ate independently selected from a
ditect bond, -O-, -N(R*)-, -C(0)-, -N(R*)C(0)-, -C(O)N(R?*)-, -S(O)s-, -SO,N(R*)- ot
-N‘(R3 O)SOz-' wherein R, R, R R? and R* are independently selected from hydrogen ot

Ci.salkyl and s is 0-2;

R, R’ R™, RV, RY and R® are independently selected from C| wsalkyl, Cy ﬁalkanoyl
C,_ﬁalkylsulphonyl, Cj.salkoxycatbonyl, catbamoyl, N-(Cjgalkyl)carbamoyl,
N,N-(C 1_6a1kyljcarbamoyl, benzyl, benzyloxycarbonyl, benzoy! atid phenylsulphotiyl;

R? and R ate independently selected from halo, nitto, cyatio, hydtoxy,
trifluoromethoxy, ttifluoromethyl, athitio, catboxy, carbamoyl, metcapto, sulphamoyl, ethyl,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamiro,
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diethylamino, N—methyl-thhylamiﬂo, acetylamino, N—methylcarbarhoyl, N-ethylcarbamoyl,

N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-lnéthyl-N—ethylcatbamoyl, phenyl,

methyithio, ethylthio, methylsuiphinyl, ethylsulphinyl, tesyl, ethylsulphonyl,

methoxycarbonyl- ethoxycfatb’on‘yl N-tnethylsulphamoyl, N-ethylsulphamoyl,

N, N-dimethylsulphamoyl, N, N-diethylsulphamoy! ot N-methyl-N—ethylsulphamoyl

ot a pharmaceutically acceptable salt thereof;

with the proviso that said compouhd is hot: :
N-[4-chloro-3-({[6-(4- methylplperazln l-yl)pyrldm 3-yl]ammo carbonyl)phenylj-2-

motpholin-4-ylisohicotinamide; _

N-[4-chloto- 3-({[6- (4-ethylp1peraz1n- -y])pyndm 3- yl]ammo]carbonyl)phenyl] 2-morpholih- "

4-yl1so111cot1nam1de

- N-{4-chloto-3-[( {6-[[3- (dlmethylammo)propy ](methyl)ammo] yr1d1n- -yl}amino)catbonyl]
“phenyl}-2-motpholin-4-ylisonicotitarmide; -

N-{4-chloro- 3-[({6-[[2- (dmethy]atmno)ethy ](methyl)amlno]pyrldm 3-yl}ammo)carbonyl]
phenyl}- —morpholm 4-ylisonicotinamide; ot
N-[4-chloto-3-({[6-(4-methyl-1 4 dlazepan- -y)pyridin-3 y]]ammo carbonyl)phenyl]
morpholm 4-ylisonicotinamide.

Accorditig to a further feature of the present invention thete is provided a compotind
of formula (1) wheteih: |

Ring A is carbocyclyl ot heterocyclyl wherein if said heterocyclyl contams an -NH-'
moiety that nitrogen may be optionally substituted by a group selected from R%

R! is a substituent ot catbon and is selected from halo, nitro, cyano, hydroxy,

trifluoromethoxy, amino, carboxy, carbamoyl, metcapto, sulphamoyl, Cysalkyl, Cyalkenyl,

C;@lkynyl, C1-6alkoxy,> Ci-galkanoyl', Ci.salkahoyloxy, N-(Cy.salkyl)amino,
N,N-(Cjgalkyl),amino, C}.galkanoylamino, N-(C.salkyl)carbamoyl, ‘
N,N-(C;_6alkyl)zcarbamoyf, C).salkylS(0), whereit a is 0 to 2, Cy_alkoxycarbonyl,
N-(C.alkyl)sulphatnoyl, N, N-(C_salkyl),sulphamoyl, Cjsalkylsulphonylamino,
catbocyclyl-R%- ot heterocyclyl-R7-; Wherein R! tay be optionally substituted on catbon by
one or more R?; and whietein if said heterocyclyl contaitis an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R’; ' | |

h is selected from 0-4; whetein the values of R' tay be the same ot diffetent;

R? is selected from hydrogen, hialo, n‘itrb, cyaho, hydroxy, trifluorotiethoxy, amino,
catboxy, carbamoyl, metcapto, sulphamoyl, Cj.galkyl, C;¢alkenyl, Ca.alkytyl, Cjsalkoxy,
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C).salkanoyl, Cy.salkanoyloxy, N-(Cj.alkyl)amino, N,N—(C|_Galkyl)2amine,
C).¢alkanoylamino, N- (Cy 6alkyl)carbamoyl N,N-(C) 6alkyl)§carb’amoyl, C).¢alkylS(0)q
whetein a is 0 to 2, Cy 6alkoxycarbonyl N-(Cy.galkyl)sulphamoyl, |
N,N-(C).salkyl),sulphamoyl, C; salkylsulphonylamino, carbocyclyl- R'% or heterocyclyl R
wheteitt R? may be optionally substituted on carbon by one or mote R'?; and wherein if said
heterocyclyl contaits an -NH- moiety that mtrogen may be optlonally substituted by a group
selected from R, ' '

R?is selected from halo, hydtoxy, cyano, methyl, methoxy ot hydroxymethyl

R‘ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, atitio, carboxy,

carbamoyl, mercapto sulphamoyl Ci.alkyl, Cyealkenyl, Cyealkynyl, Cj¢alkoxy,

- Cj.galkanoyl, Ci. 5alkanoyloxy, N-(Ci salkyharnino, N, N-(Ci.salkyl),amino,

Ci.salkanoylamitio, N-(C, 6a1ky1)carbamoyl N,N-(C| 5a1kyl)zcarbamoyl Ci (;alkyIS(O)a
whetein a is 0 to 2, C; galkoxycarbonyl N-(Cy 6alkyl)sulphamoyl _
N,N-(C;.galky!),sulphamoyl, Cj calkylsulphotiylamitio, carbocyelyl-R ' ot heterocyclyl-R'-;
whetein R* may be ot)tionally substituted on catbon by one‘or mote R'®; and wheteitt if said
hetetocycly! contains an -NH- molety that nittogeh may be optlonally substituted by a group
selected from R'7; o

mi is selected from 0-4; wherem the values of R* may be the same ot different;

R® and R" are independently selected from halo, hitro, cyano, hydroxy,
trifluoromethoxy, amitto, carboxy, carbamoyl metcapto, sulphamoyl Cysalkyl, Cz 6alkenyl
C,.salkynyl, Cy.galkoxy, C]..salkanoyl, C;.galkanoyloxy, N-(Cyalkyl)amitio, '
N,N-(Cj_galky!),amiho, C|_6alkandylat11inb, N-(C.salkyl)carbamoyl,
N,N-(C1.ﬁalkyljzcarbainoyl, Ci.6alkylS(0), wherein a is 0 to 2, Cysalkoxycarbonyl,

N—(C'| salkylsulphamoyl, N,N-(C.¢alkyl);sulphamoyl, Ci_salkylsulphonylamino,
carbocyclyl-R'5- of hetetocyclyl-R °-; wherein R® and R'? independently of each other may be
optionally substituted on carbon by one ot mote R?’; and wherein if said hetetocycly! contaitis
ah -NH- molety that nitrogen may be optionally substituted by a group selected frofr R?,

R'S is selected from halo, hitto, cyano, hydroxy, trlﬂuoromethoxy, amitio, catboxy,
catbamoyl, mercapto, sulphamoyl, C| alkyl, Coealkentyl, C.galkynyl, Cj.galkoxy,
Cj.ealkanoyl, Cjgalkanoyloxy, N-(C.¢alkyl)amitio, N, N-(C_salky!),amino,
Ci.salkanoylamino, N-(Cealkyl)carbamoyl, N, N-(C_salkyl),carbamoyl, C|_5a_1kyl'S(O)a
wheteitt a is 0 to 2, Cyalkoxycarbonyl, N-(Cy_galkyl)sulphamoyl,

N,N-(Cj_galkyl)sulphamoyl, Cy 5a1kylsu|pl10nylammo carbocyelyl-R?- ot hetetocyclyl-R%-;
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wherein R'® may be optionally substituted on carbon by ohe ot more R?*; and whetein if said

~ hetetocyclyl contains an -NH- moiety that mtrogen may be optionally substituted by a group
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selected from R*;

R® R’, R" R!! R" R'S R® R'9 R? and R® dte independently selected from a
direct bond, -O-, -N(R*)-, -C(0)-, -N(R*)C(0)-, -C(O)N(R*®)-, -8(0)s-, -SO,N(R™)- ot
N(R*)SO,-; wherein R, RY,R*®, Rz" and R* are 1ndependently selected from hydrogen ot
Cialkyl and s is 0-2;.

RS, R9 RY, R, R* and R” are 1ndependent]y selected from C 6alkyl C 6alkanoyl
C 6alkylsulph0nyl C| 6alkoxycarbony1 catbatnoyl, N-(C; 6alky1)carbamoy1 '
N,N-(C|-6alky1)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

R¥ and R¥ are independently selected from halo, itto, cyano, hydtoxy,

* trifluoromethoxy, tnﬂuoromethyl amiho, carboxy, carbamoyl metcapto, stilphamoyl, methyl,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylammo ethylamitio, dimethylamino,

’ dlethylamlno N-methy!-N-ethylamino, acetylamino, N-methylcarbamoyl N-ethylcatbamoyl,

N,N- dlmethylcarbamoyl N, N-diethylcarbatoyl, V- methyl -N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphlnyl, mesyl, ethylsulphonyl, methoxycarbonyl, .
ethoxycarbonyl, N-methylsulphattioyl, N-ethylsulphamoyl, N, N-dimethylisulphamoyl,

N, N-diethylsulphdimoy! ot N-tethyl-N-ethylsulphamoyl; |

or a pharmaceutically acceptable salt thereof; .

with the proviso that said compound is hot:

- N-[4-chloto-3-({[6-(4-methylpipetazin-1 -yl)pyridin-j-yl]amiho}earb.onyl)phenyl]-z-

morpholin-4-ylisonicotinamide; ‘ ,
N-[4-chloro-3-({[6-(4-ethylpiperazin-1 -yl)pyridi‘n—3-yl]émino}carbony])phenyl]-2-morpholin-
4-ylisonicotinamide; ' | .
N-{4-chloto-3-[({6-[[3- (dlmethy]ammo)propyl](methyl)ammo]pyndm 3-yl}ammo)carbonyl]
phenyl}-2-morpholin-4-ylisonicotinamide;
N-{4-chloto-3-[({6-[[2-(dimethylamino)ethyl](methyl)amino]pytidin-3- yl]ammo)carbonyl]
phenyl}-2-morpholin-4-ylisonicotinamide; ot
N-[4-chloto-3-({[6-(4-methyl-1,4-diazepan-1-yl)pytidin-3-yljamino} carbonyl)phenyl]-2-
motpholin-4-ylisonicotinamide. .

1n this specification the tettn “alkyl” includes both straight and branched chain alkyl
groups. Referenices to individual alkyl gtoups such as “propyl” ate specific for the straight
chain versioti only and teferences to individual bratiched chain alkyl groups such as
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‘isopropyl” are specific for the branched chain vetsion only. For example, “Ci.salkyl” includes
Cialkyl, Calkyl, propyl, isopropyl and r-butyl. A similar convention applies to other
radicals, for example “phenylCi.calkyl” includes phenylC)alkyl, benzyl, 1-phenylethyl and
2-phenylethyl. The tettn “Halo” refets to fluotro, ‘chloro, bromo and iodo.

Whete optional substituents are chosen froth “one or mote” groups it is to be

uriderstood that this definition includes all substituents being chosen from one of the specified

groups ot the substituents being chosen from two ot mote of the specified grotips.

Ring A may be a “monocyclic 5 ot 6 embeted fully unsatutated hetetocyclic ring”.
A “monocyclic 5 or 6 membered fully unsaturated heterocyclic ting” is fully unsaturated,

monocyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen,

' -sulphur of oxygeti, which tnay, unless othetwise specified, be carbon ot hitrogen linked,

whetein a -CH,- group can optionally be replaced b‘y a -C(0)- and 4 ting sulphljr atom tmay be
optlonally oxidised to fottn the S-oxides. Exattiples of @ “motiocyclic 5 ot 6 tembered fully
unsaturated heterocyclic ring” are pytidyl, pyrazolyl, thienyl, 1soxazolyl furanyl,
1,3-thiazolyl, pytimidinyl and pyttolyl. '

Ring A may also be phenyl ot 4 tmonocyclic 5 ot 6 membered fully unsaturated

" hetetocyclic ring; “whereiti said phenyl ot heterocycllc ting may be optionally fused to a five

20

25.
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ot six thembered carbocyclyl ot hetetocyclyl forting a bicyclic ring”. Hete said bicyclic ring
is a bicyclic ring containing 8, 9 ot 10 atoms of which at least one atom is chosen from

nitrogen, sulphur ot oxygen, which tmay, unless otherwise specified, be carbon ot nitrogen -

- lmked whetein a -CH,- group can optionally be replaced by a -C(O)- and a ritig sulphur atottt

may be optionially oxidised to form the S-oxides. Examples of such a bicyclic ring mclude
mdolyl 2,3- dlhydrobenzofuranyl imidazo[1 2-a]pyr1d1nyl benzlmldazolyl and 2-
oxoindolinyl. .

A “hetetocyclyl” is a satutatet, pattially saturated ot unsatutated, mono ot bicyclic
ting containing 4-12 atoms of which at least one atom is chosen from nitrogen, sulphut of
oxygefi, which may; tnless otherwise specified, be carbon or hitrogen linked, whetein a -CH,-
groitp can optionally be rep]aced by a -C(0)- and a ting sulphut atom may be optionally
oxidised to form the S-oxides. Examples and suitable values of the term “hetetocyclyl” ate
motpholino, pipetidyl, pytidyl, pytanyl, pyttolyl, pyrazolyl, isothiazolyl, indolyl, quinolyl,
thienyl, 1,3-benzodioxolyl, thiadiazolyl, pipetazinyl, thiazolidinyl, pyttolidinyl,

~ thiomorpholino, pytrolinyl, homopiperazinyl, 3,5-dioxapipetidinyl, tetrahydropyranyl,

itidazolyl, pytimidyl, pyrazinyl, pyridazinyl, isoxazolyl, N-methylpyttolyl, 4-pytidone,
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1 -isoquinolone, 2-pyrrolidone, 4-thiazolidone, pyrfdine-N—oxide and quinoline N-oxide. A
particular example of the term “hetetocyclyl” is pyrazolyl 1h ohe aspect of the invention a
“heterocyclyl” is a saturated, partially saturated ot unsaturated, monocycllc ting containing 5
ot 6 atoms of which at least one atom is chosen from iittogen, sulphur ot oxygen, it may,
unless otherwise specified, be carbon or hitrogen linked, a -CH,- group can optionally be
replaced by a 4C(O)—aﬁd a ring sulphut atorh may be optionally o'x‘idiséd to form the S-oxides.
A “catbocyclyl” is 4 saturated, partially saturated ot unsaturated, motio ot bicyclic

carbon ting that contains 3-12 atoms; whetein a -CH,- group can optionally be teplaced by a
-C(O)Fy Particularly “carbocyclyl” is a mottocyclic ring containing 5 ot 6 atoms ot a bicyclic

ring containing 9 ot 10 atotns. Suitable values fot “catbocyelyl” include cyclopropyl,

‘ cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexettyl, phenyl,

niaphithyl, tetralinyl, indanyl ot 1-oxoindanyl. A patticular example of “catbocyclyl” is phenyl. .

‘An example of “Cj.galkanoyloxy” is acetoxy. Exémp]es of “C.galkoxycarbonyl” |
inclide methoxycarbonyl, ethoxycatbonyl, #- and t-butoxycarbonyl. Examples of '
“C.galkoxy” include methoxy, ethoxy and ptopoxy. Examples of “Cj.salkahoylamino”
include fotmamido, acetamido and propionylamino. Examples of “C1.alkylS(0); wherein a is
0 to 2” include methylthio, ethylthio, methylsulphityl, etﬁylsulphihyl, mesyl and

: éthylsulphon&l Exampleé of “C| galkanoyl” iticlude propiony! and acety1 Examples of

“N-(C)_galkyl)amino” include methylammo and ethylammo Examiples of
“N,N-(C|.galkyl)amino” include d1-N-methy1ammo di-(N-ethyl)amitio and

N-ethyl-N-methylamino. Examples of “Cs. 6alkenyl” ate vinyl, allyl and 1 propenyl Examples

of “Cy.salkynyl” are ethynyl, 1-propynyl and 2- propynyl Examples of
“N-(C|-(,a_lkyl)sulphamoyl’? Aare N-(methyl)sulphamoyl and N-(ethyl)sulphamoyl. Examples of
“N-(Cy.galkyl),sulphamoyl” are N,N-(dimethyl)sulphamoyl and |
N—(methyl)-N—(ethyl)slilphamoyl. Examples of “N-(C).alkyl)catbamoyl” are
N-(Cy_alkyl)carbatioyl, rﬁethylaminocarbonyl and ethylaminocarbonyl. Examples of
“N,N-(C{.galkyl),catbamoyl” ate N, N-(C; 4alkyl)zcarbamoyl dlmethylammocarbonyl and
methylethy]ammocarbonyl Examples of “C)_galkylsulphonyl” ate mesyl, ethylsulphonyl and
isopropylsulphonyl. Examples of “Cj_galkylsulphotiylamino” are mesylamino,
ethylsulphotiylamino and isopropylsulphonylamino. Examples of “C).galkoxycatbonylamino™

" ate methoxycarbonylamino and r-butoxycatbonylamino. Examples of

“N-(C)_galkyl)-N-(Cj.salkoxy)sulphamoyl” ate N-(meth'y1)-N-(methoxy)suiphamoyl and

N-(ethyl)-N-(ptopoxy)sulphatnoyl. Example of “N.N *(Cy.salkyD) tireido”™ ate
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N,N'-dithethylureido and N-methyl-N"-propylureido. Examples of “N' N'-(C; Galkyl)gureldo”
are N'N'-diethylureido and N'-methyl-N"-propyluteido. Example of |
“N-(C\.galkyl)-N" N'-(Cy.galkyl)uteido” ate N-(methyl)-N'-ethyl-N"isopropylureido atid -
N-ethyl-N', N'-diethylureido. Exanples of “N~(C; .salky!)-N-(C|.salkoxy)amitio” are

-N-(rﬁethyl)-N- propoxy)aminio and N-methyl-N-methoxyamino.

" A suitable pharmaceutlcally acceptable salt of a compound of the invention is, for
example an acid-addition salt of a compound of the invention which is sufficiently basic, fot
example, at acid-addition salt with, fot exatnple, an ihotganic ot otganic acid, fot ex_ample
hydrochloric, hydrobromic, sulphuric,‘ph'osphoric-, ttifluoroacetic, cittic ot maleic acid. In
addition a suitable pharmaceutically acccptable salt of 2 compound of the invention which is
sufficiently acidic is an alkali metal salt, fot exaniple a sodium or potassium salt, an alkaline |
earth metal salt, for example a calcium or magnesium salt, an ammonium salt-or a Salt with an

Orgénic base which affords a physiologically- acceptabre cation, for exémple a salt with

'methylammc dimethylamine, ttimethylamitie, pipetidine, morpholme ot

trrs -(2-hydroxyethyl)amine. _
Sothe compounds of the formula (1) tmay have chital centres and/ot geofiiettic

isometic centres (E- and Z- isomets), ahd it is to be undetstood that the invention

encompasses all such optical, diastereoisomets and geotnetric isotnets that boséess B-Raf

rnhibitory activity. The ivention furthet relates to any and all tautometic forins of the

corﬁpoun‘ds of the formula (I) that possess B-Raf inhibitory actirzity _

| 1t is also to be undetstood that certain compounds of the formula (I) can exist in

"solvated as well as unsolvated fortis such as, fot example, hydrated forms. It is to be

undetstood that the invention encompasses all such solvated forms which possess B-Raf

:inhibitory activity.

Patticular values of variable groups are as follows. Such values may be used whete

_ approprlate with any of the definitions, claims ot embodiments defined heteinbefote o

30

hcrernaﬂer. | _
Ring A is a tmotiocyclic 5 or 6 membered fully-unsaturated heterocyclic ring; wherein
if hetetocyclic ting contains ah -NH- moiety that hitrogen may be optionally subst1tuted by a
grotp selected from R®.

Ring A is phenyl fused to a five ot six membered catbocyclyl or heterocyclyl forming
a bicyclic ting; wherein if said heterocyclyl contains an -NH- moiety that nittogen may be
optionally substituted by a group selected from R°.
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Ring A is a hetetocyclic ring fused to a five ot six membered carbocyclyl ot
heterocyclyl forming a bicyclic ting; whetein if said heterocyclyl or heterocyclic ring contains>
an -NH- moiety that nitrogen may be optionally substituted by a greup selected from RS,

Ring A is catbocyclyl. | ' . |

ng A is phenyl.

Ring A is heterocyclyl wherein if said heterocyclyl contaitis an -NH moiety that
nittogen inay be optionally substituted by a group selected from R>.

Ring A is pyridyl. ,

Rm;, 1 A is pytazolyl; whetein sald pyrazolyl may be optionally substltuted ot mtrogen
by a gtoup selected from R°; s

' Ring A is thienyl.

Ring A is imid.azo[1.,2-a]pyridin'y1,
Ring A is indolyl. A

Ring A is 2,3-dihydrobeﬁzofurany1.
Ring A is isoxazolyl.
Ritig A is benzimidazolyl.

“Ring A is 2’-oxoind01inyl.
Ring A is furanyl. 4
Ring A is 1,3-thiazolyl.

~ Ring A is pyrimidinyl.

'ng A is pyrrolyl. .

“Ring A is phenyl, pytidyl, pytazolyl, thienyl, 1ndoly1 2,3- dlhydrobenzofmanyl

_ imidazo[1,2-a]pyridinyl, isoxazolyl, benzimidazolyl, 2-oxoindolinyl, furanyl, 1,3- thiazolyl,

pyrimidinyl and pyttolyl; wherein said pytazolyl, indolyl, pyrrolyl may be optlonally
substituted on hitrogen by a gtoup selected from R°; whetein

RS is selected ftom C. salkyl.

Ring A is phenyl, pyridyl, pyrazolyl, thienyl, indolyl, 2,3- dlhydrobenzofuranyl and
imidazo[1,2-a]pytidinyl; wherein said pyrazolyl may be optionally substltuted on hitrogen by
a group selected from R5 wherein '

R’ is Cygalkyl. _

Ring A is phenyl, pytid-2-yl, pyrid-3-yl, pytid-4-yl, 1 methylpyrazol S5-yl, 1-1-
butylpytazol-5-yl, thieti-2-yl, thieti-3-yl, indol-2-yl, 1-methylindol-2-yl, indol-d-yl, indol-5-yl,
indol-6-yl, indol-7-yl, 2,3-dihydrobenzofuran-7-yl, imidazo[1,2-a]pytidin-2-yl, isoxazol-3-yl,
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pyrrol-2;yl, benzitidazol-6-yl, 1-methyl-2-oxoindolin-5-yl, furan-2-yl, 1,3-thiazol-5-yl,
pyrimidin-4-yl and 1-methylpyrrol-2-yl.

Ring A is phenyl, pyrid-2-yl, pytid-3-yl, pytid-4-yl, 1 m‘ethylpyrézol 5-yl, thien-2-yl, -
thien-3-yl, indol-5-yl, indol-6-yl, 2,3- dnhydrobenzofurah 7-yl or imidazol | 2-a] yridinyl.

Ring A i is ot pyridyl. '

Ring A is not pyrid-4-yl.

R'isa substituent on carbon and is selected from halo, cyano, hydroxy, stilphamoyl,
C).galkyl, Casalkynyl, C|.6alkoxy, N,N-(Cj.¢alkyl),amino; Cj_alkylS(O), whetein a is 0 to 2,
C|-6a1koxycarbonylamiho, N-(Calkyl)sulphamoyl, N,NQ(C1-6a1kyl)2sulphamoyl,
N-(Cygalkyl)-N-(Cy.salkoxy)sulphamoyl, N’ N'-(Cy.salkyl);tireido, Cy al kylsulpho.nylamino

catbocyclyl-R%- ot heterocyclyl R’-; wherem R1 may be optlonally substituted on catboti by

. OHe of mote Rs

15

R® is selected from halo, cyatto, hydroxy, C 6alky1 Ci (,alkoxy,
N,N-(Cy.¢alkyl),amino, N, N~(C.¢alkyl),carbamoyl, C; alkylS(0), wherein a is 0 to 2,
N,N-(C.galkyl)sulphamoyl, N-(Cy.galkyl)-N~(C}.salkoxy)amnino, catbocyclyl-R'- ot

* heterocyclyl-R"-; whetein R® may be optionally substituted on carbon by otie ot tote Rzof

-~ and whetein if said heterocyclyl contains an -NH- moiety that mtrogen may be optlonally

20

25

30

substituted by a group selected from R, .
RS, R7 R'® and R" ate mdependently selected from a ditect bond -0-, -S(O)S ot
N(R”)soz- wherein R¥ is selected frorm hydrogen ahd s is 2;
! is selected from Cy.ealkyl;

R? is selected from cyano ot hydroxy. .

"R is a substituent on carbon and is selected from halo cyano, C 5a1ky1 Ca- 5alkynyl
C| salkoxy, N,N-(Cy_galkyl),amino, Cj.salkylS(O), wherein 4 is 0 to 2, '
N,N-(Cy.¢alkyl);sulphatnoyl, C_salkylsulphonylamino, carbocyclyl-R(’- ot heterocyclyl-R’-;
wherein R' tay be eptionally substituted on carbon By otie ot more R¥,

R® is selected from halo, cyatio, hydroxy, N,N-(Cy.salkyl),;amitio ot heter(')cyclyl-R'g-;
whetein if said hetetocyclyl contains-att -NH- moiety that nitrogen may be optionally
substituted by a gtoup selected from R21

R®, R” and R' are independently selected from a direct bond, -S(O)s- of -N(R3 %80,-;
wheteint R¥ is hydrogen and s is 0-2;

R* is Cygalkyl.
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R' is a substituent ot carbon and is selected from fluoto, chloro, bromo, iodo, cyatio,

hydroxy, sulphamioyl, methyl, ethyl, isoptopyl, sec-butyl, r-butyl, 2-methylbut-2-yl, 3-

 methylbut-2-yl, 1,l-dimethylprop-Q-yn-1-yl, 1,1-dimethylbut-2-yn-1-yl, 3,3-dimethylbut-1-

yn-1-yl, 3-methylbut-1-yn-1-yl, methoxy, ethoxy, propoxy, isoptopoxy, isobutoxy,
N, N-dithethylamito, N, N-diethylamitio, methylthio, mesyl, t-bUtoxycarbonylah{ino
N-methylsulphamoyl, N-methyl—N—propylsulphamoy] N, N-dimethylsulphamoyl,

'N-(methyl)-N—(methoxy)sulphamoyl N' N'-dimethylureido, mesylatiino, cyclopropyl-R®-,

~ phenyl-R°- morpholmo-R7- lmldazolyl R’- 1 3-thiazolyl- R’-, pytidyl-R- plperldmyl R’- ot

10

azetldmyl R’-; wherein R! may be optionally substituted on carbon by otie or more R®:
R® is selected from fluoto, cyano, hydroxy, methyl, meth_oxy, N, N-dimethylamito,
N, N-dimethylcarbamoyl, methylthio, mesyl, N, N-dimethylsulphamoyl,

- N-(mmethyl)-N-(tnethoxy)sulphamoyl, cyclopropyI-R'8-,piperazinyl-R'9,-, pyrrolyl-Rig- ot

15

fetrahydrofuryl R'_; wherein R® may be optionally substituted on carbon by one or more R,
and wherein said pipetazinyl may be optionally substituted on nitrogen by a gtoup se]ected

from R%!; ' . 4 ' : :
RS, R7, R'® and R'® are independently selected from a ditect bond, -O-, ‘-_'S'(O)s- of

NR*S0,-; whetein R¥ is selected from hydtogeti and s is 2;

20

25

RZI,

- R? s selected from methy] o ethyl;
R is selected from cyano ot hydfoxy. |
R is a substituent on carbon atid is seléct»ed from fluoro, chloro, bromo, iodo, cyaﬁo,
tmethyl, isopropyl, t-butyl, 3- methylbut-1-yn- 1-yl, 3,3-dimethylbut-1-yh-1-yl, methoxy, |
propoxy, 1sopropoxy, isobutoxy, dimethylamino, methylthio, mesyl, -

* N,N-dimethylsulphamoyl, mesylamito, cyclopropyl- R®- or azetidin- 1-y1 R’-; whetein Rl may

be optionally substituted on carbon by one or triore R®;
~ R%is selected from fluoto, cyano, hydtoxy, dimethylamino ot pipetazin-1-yl-R"-;

whetein said pipetaziny! thay be optionally substituted on hitroge by a group selected frofm

RS, R” and R' are independently selected from a ditect bond, -S{O)s- ot -N(R**S0,-;

~ wherein R* is hiydrogen and s is 2;

30

R?! is tnethyl ot ethyl.

R' is a substituent oh catbon and | is selected from fluoto, chloto, btomo, iodo, cyano,
hydroxy, sulphamoyl, tmethyl, ttifluoromethyl, 1-cyano-1-methylethyl, methoxy, ethoxy,
propoxy, isoptopoxy, isobutoxy, N, N-ditmethylamito, difluotomethylthio,
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N, N-dimethylsulphamoyl, r-buty!, mesyl, cyclopropylaminosulphonyt, azetidin- i'—ylsu]phonyl

: tetrahydrofuran 2-ylmethylaminosulphonyl, N-methyl-N-(2;3- d1hydroxypropyl)sulphamoyl
mesylammo morpholinosulphonyl, l-methylplperazm 4-ylmethyl, 1-ethylpipetazin-4-

ylmethyl, 3,3-dimethylbut-1-yn-1-yl, morpholino, N, N- dimethylaminomethyl, 3-methyl-3-
hydroxybut-1-yn-1-yl, methylthiomethyl, mesylmethyl, N- (methyl)-N-(methoxy)sulphamoyl
2- hydroxymethylplperldm 1-ylsulphotiyl, 3-hydroxymethylpiperidin- 1-ylsulphonyl; 4- -
hydroxymethylpiperidin-1-ylsulphonyl, 1,1-difluoroethyl, piperidin-1-yl, N, N-diethylamino,
N’ N'-dimethylureido, cyclopropyl, t-bﬁtoxycarbonylamino,, pytid-2-yl, phenoxy, 2-methoxy-
1,1-dimethylethyl, mesylmethyl, 1,3-thiazol-2-yl, 2- methyl-1,3-thiazol-5- yl 1-
methylcyclopropyl 1,1-dimethylprop-2-yn-1-yl, 1-(N, N-dimethylsulphamoy!)-1- methylethyl
1,1 d1methy]but 2-yii-1-yl, N—(methyl)-N—(methoxy)ammomethyl 1- l
methylethyl 2-methyl-3,4-dihydroxybut-2-y1, 2-methylbit-2- yl, 1-tiydtoxy-1-
cyclopropylethyl 1-cyanoethyl, 2-cyano-3-methylbut-2-yl, 2- cyanobut 2-yl, 1- hydroxy 2-
cyanoprop-2-yl and 2- cyanopyrtol-1-ylmethyl. _ ,
R' is a substituent oh carbon and is selected from ﬂumo chloro, bromio, iodo, cyano,

vmethyl t-butyl, trifluoromethyl, dimethylaminomethyl, 1-methyl- l-cyanoethyl 4-
‘methylpipetazin-1-ylmethyl, 4-ethylpiperazin-1 -ylmethyl, 3-hydroxy-3-methylbut-1-yn-1-yl,

3,3-dimethylbut-1-yn-1-yl, methoxy, propoxy, is’opropoxy,' isobutoxy, dimethylamitto,
difluoromethylthio, N, N-dimethylsulphamoyl, mesyl, cyclopropylaminosulphonyl, azetidin-1-

~ ylsulphonyl ot mesylamio. '

25

30

R' is a substituent on carbon and is selected from l-meth'yl-i-cyaﬁoethyl.

R' is a substituent ofi carbon and is selected frotn trifluotomethyl.

i is selected from 0-2; whetein the values of R* may be the same or different.
nis0.

nis 1. , 4

f is 2; wherein the Qalues of R! may be the same ot different.

R? is hydrogen.

R’ is selected from halo, methy! o methoxy.

R is selected from halo ot methyl.

R? is selected from fluoto, chloro, methy! of mettioxy.

R? is selected from fluoto, chloro or methyl.

R? is fluoto.
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R? is chloro.

R’ is methyl.

R? is methoxy. -

R? is not chloto. ,

R* is selected from halo, cyano, hydroxy, amito, carbamoyl, ureido, Cmalkyl
C2 salkynyl, Cy.galkoxy, Cy.salkanoyl, N-(C 6alky1)am1no N,N-(C_alkyl);amitio,
Cisalkanoylamino, N-(Cy.¢alkyl)carbamoyl, Cysdlkoxycarbonyl, N,N-(C1.6a1ky1)zsulpliainoyl,
Cialkylsulphonylamino, carbocyclyl-R'- or heterocyclyl-R‘s-; wherein RY may be
optionally substituted on carbon by oﬁ_e ot mote R'®; and wherein if said heterocyclyl contains
an -NH- moiety that hitrogen may be optionally substituted by a group selected from R,

R'S is selected from halo, hydroxy, amino, Cj.galkoxy, N-(Ci.galkyl)amino, |
N,N-(Cialkyl),amino, carbocyclyl R*”- or heterocyclyl- R?-; whetein Rl6‘may be optibnally
substltuted oh carbon by one ot mote R?; and wherein if said heterocyclyl conitaitis an -NH-
mo1ety that tiitrogen may be optionally substituted by a group selected from RS, |

R, R'5 R* and R* are independently selected from a dlrect bond -N(R26) or
-C(O)N(R28) wheteift R?® and R?® are hydtogeti;

17 and R are independently selected from C; 6a1ky1 and C; ﬁalkoxycarbonyl

R is methyl ot phenyl

4is selected from halo, cyano, amio, C| ﬁalkyl Ci.alkoxy, N-(Cj 6alkyl)amm0
C Galkanoylammo, N-(C)alkyl)catbamoy! ot heterocyclyl R'*-; wherein

R'% is a direct bond. | ,

R* is selected from fluoro, chloro, brotmo, cyano, hydroxy, amiﬁo, carbaméyl, ureido,
tiethyl, ethyl, propyl, prop-1-ynyl, methoxy, ethoxy, propoxy, isoptopoxy, acetyl,
thethylamino, ethylamino, propylamino, isopropylamino, butylamino, dimethylamino, N-
tethyl-N-ethylamino, N-methyl-N-propylamitio, formylamino, acetylamino, propanoylammo
2,2-dimethylpropanoylamino, N-methylcatbamoyl, methoxycarbonyl, '

N, N-ditnethylsulphamoyl, mesylamitio, cyclopropyl-R"-, cyclobutyl-R"-, piperazinyl-R">-,
pyrrolyl-R'S-, pyrrolidinyl-RiS-, pytazolyl-R'S - of mor_phc)lino-R|5 -; whetein R* may be |
optionally substituted ot catbon by ofte of triote R'®; and wherein said pipetaziny! or
pytroliditty! tidy be optionally substituted on nittogen by a gtoup selected fromi R'7;

R!%is selected from fluoto, hydroxy, amino, methoxy, thethylamino, -

N, N-ditnethylamino, cyclopropyl-R?-, 1,3-dioxolanyl-R?-, itnidazolyl-R>-,
thorpholino-R?-, pipetazinyl-R%-, pipetidinyl-R%- ot pytrolidinyl-R%-; wherein R'® may be
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optionally substituted on carbon by one or mote R**; and whetein said pipetazinyl or

pyttolidinyl may be optionally substituted on nitrogen by a group selected from R;
R™ R'S, R?? and R? are independently selected from a direct bond, -N(Rzﬁ) ot

-C(O)N(R®*)-; whetein R?® and R?® are hydrogen;

R'” and R% ate independently selected from methy! and r-butoxycarbonyl;
R* is methyl ot phenyl. ‘ ‘

R* is selected from fluoro, chloto, bromo, cyano, amino, methyl, methoxy,
methylamino, acetylamitio, N-methylcarbamoy ot morpholino.

_ R is selected from fluoto, chloto, bromo, cyano, hydtoxy, amino, carbamoyl,-ﬁreido,
methyl, ethyl, methoxy, methylamino, isopropylamino, morpholino, 2- '
(dimethylarnino)ethylarﬁ‘ino, 2-(hydroxy)ethylamino, 2-(ami‘116)ethylamino, 3-(pyttolidin-1-
yD)ptopylaiino, NQmetllylcarban1oy1,, acetylamino, 2-hyd'rbxyacetyleimiho, triﬂuoromethy],
mesylamitio, 2,2-dimethylptopanoylamito, 3-methoxypr0panoylamino,l '
cyclobutylcarbonylémino, cycloptropylamitio, 2,3-dihydroxypropylamino, 1,3-dihydroxyprop-
2-ylamino, 1-tethylpipetazin-4-yl, l-m‘et11y1pip.etazin-4 ylmethyl, acetyl, N-methyl-N-(3-

* ditnethylaminoptropyl)atino, N-methyl-N-(2- methoxyethyl)ammo dlmethylammo

20

hydroxymethyl 1,2-dihydtoxyethyl, pyrazol-5-ylamino, 3-amitioprop- 1-yn 1-yl, 3-
hydtoxyptop-1-yn-1-yl, 3-methylaminoptop-1-yn-1-yl, 3-dimethylaminoptop-1-yn-1-yl, 4-
amihobutylanﬁno; pytrolidin-2-ylamitio, 3-methylaminopropy!, 3-dimethylamiropropyl, 3-
hydroxypropyl, 3-dimethylaminopropylamitio, aminomethyl, pipetazin-1-yl, 1- '

, meth‘y]piperézin-4-yl, 2,2-dithethyl-1,3-dioxolan-4-ylmethylamino, pyrrolidin-3-

ylinethylamitio, piperidin-4-ylmethylamino, imidazol-2-ylmethylamitio, methoxymethyl,

]\/,N;dinletl1ylsulphamoyl, formylatino, thorpholinomethyl, aminomethyl, 2-

- (dimethylamino)ethylamino, pytrol-1-yl, pyttol-2-yl, pyttolidin-2-yl, ithidazol-4-yl, -

25

30

cyclobutylamino, N-methyl-N-(2-dimethylaminoethyl)amino, 2-dimethylaminoethoxy,
ditnethylaminomethyl, cyclopropylaminotriethyl, pipetidin-1-ylmethyl, methyblamin(')methyl,
pyrrolidin-Z-ylmethoxy, 3-dimethylamihoptopoxy, methoxycarbonyl, 1-(1-
butoxycarbonyl)pyrrolidih-2-y1n’1et]1ylamino 1-(r-butoxycarbonyl)pytrolidin-2-ylmethoxy; 2-
phenoxyacetylammo and 1-(t-butoxycarbonyl)pyrrolidin-2-yl.

m is selected fro 0-2; wheteitt the values of R* may be the same ot dlfferent

 is 0.

s 1.

m is 2: wheteiti the values of R may be the same ot different.
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Therefote in a further aspect of the invention there is provided a compound of formula
(I) (as depicted above) wherein: -

Ring A is phenyl, pyridyl, pytazolyl, thienyl, indolyl, 2,3- d1hydrobenzofurany1
imidazo[1,2-a]pyr1dmyl, isoxazolyl, benzimidazolyl, 2-oxoindolinyl, furanyl, 1,3-thiazolyl,

.pyrimidinyl and pytrolyl; wherein said pyrazollyl indolyl, pyrtolyl may be optionally

substituted ofi hitrogen by a grotp selected from R>;

R' is a substituent ot catbon and is selected from halo, cyano, hydroxy, sulphamoyl
Ci salkyl, Cy. 6alkynyl Ci 6alkoxy, N,N-(C; 6alkyl)2am1no Cy 6all<ylS(O)a wherein a is0to 2,
C).salkoxycarbonylamino, N—(C1_6alkyl)sulphamoyl, N,N-(C.galkyl);sulphamoyl,
N-(C1_6a]ky_l)-N-(C;..Galko'xy)_sulphambyl, N'N '-(C1_6alkyl)2ureid6, Cysalkylsulphonylamino,
catbocyclyl-R% or hetetocyclyl-R7-; whetein R may be optionially substituted on carbon by
one of mote R® | . '

fi is selected from 0-2; whetein the values of R! may be the sdthe of dlfferent

| 2 is hydrogen; , -

R? is selected from halo,.'inethyll o methoxy;

R* is selected from halo, cyano, hydroxy, amino, carbamoy_l,v treido, Cy.galkyl,
Cs.salkynyl, Cj.galkoxy, Cj.salkanoyl, N-(Cj.salkyl)athino, NN-(C|_Gélkyl)2amin0,

Cysalkatioylamino, N-(Cy.galkyl)catbamoyl, Cygalkoxycarbonyl, N, N-(C.salkyl),sulphamoyl,
- Cy GaIkylsulphonylamino catbocyclyl-R'- or heterocyclyl-R'*-; whetein R* may be

optionally substituted ot carbon by one ot thore R'S; and wherein if said hetetocyclyl contalns
atl -NH- toiety that nittogen may be optionally substituted by a group selected from R'7;
R is selected from Cjgalkyl; ‘
 tn is selected from 0- 2; whetein the values of R* may be the same or different;
R® R7, R"® and R" are independently selected from a ditect bond, -O-, -S(O)S ot
N(Rw)SOz- whetein R¥ is selected from hydtogen and s is 2;
R® is selected from halo, cyano, hydroxy, C.galkyl, Cy.salkoxy,

- N,N-(C_salkyl),amitio, N,N—(C1-6élky1)2cérba1noy1, C1.salkylS(0O), whetein a is 0 to 2,

N,N-(Cy.galkyl),sulphamoyl, N~(Cy_galkyl)-N-(C.alkoxy)amino, catbocyclyl-R'®- or
heter‘ocyclyl R'-; wheteih R® may be optionally substituted on carbon by one ot more R?;
and whetein if said hetetocyclyl contains an -NH- moiety that mtrogen may be optionally -
substituted by a gtoup selected from R, .

R R'S, R and R? are independently selected from a direct bond, N(R26) ot

-C(O)N(st) wherem R? and R?® are hydrogen:
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- R'®js selected from halo, hydroxy, amino, Cy.alkoxy, N-(Cy.salkyl)amino,
]V,N-(Cj“-galkyvl)zami.no, carbocyclyl-R?- of heterocyclyl-R%-; wheteiti R'® may be optionally
substituted on carbon by ofie of more R*; and wherein if said_heférocyclyl contains an -NH-
mdiety that nittogen may be optionally substituted by a grdup selected from R?;

and R* ate independently selected from Cy 6alkyl and C 6a1koxycarbonyl
R?' is selected from C; 6alkyl '
R? is selected from cyano ot hydroxy;
| R* is methy! ot phenyl;.

ot a pharmaceutically aéceptable salt thereof;

‘with-the proviso that said compound is not:

' N-[4-chloto-3-({[6-(4-methylpipetazin-1-yl)pytidin-3 yl]ammo}carbonyl)phenyl]

motpholin-4-ylisonicotinamide;
N-[4 chloto-3- ({[6 “- ethylplperazm 1-yl)pyridin-3- yl]ammo}carbony])phenyl] 2- morpholm-
4-ylisonicotinamide;
N-{4-chloto-3-[({6-[[3- (d1methylammo)propyl](methyl)ammo]pyndm 3: yl‘ammo)carbonyl]
phenyl}-2- morpholm 4-ylisonicotinamide;
N-{4-chloto-3-[({6-[[2- (d1methylammo)ethyl](methyl)ammo]pyndm 3-yl -amino)catbonyl]

phenyl}-2-motpholin-4- yllsonlcotmamlde ot '
N-[4 chloto-3-({[6-(4- methyl 1,4-diazepan-1 yl)pyndm 3-yl]amino ,carbonyl)phenyl] 2-
morpholm 4-ylisonicotinatnide. ,

. Thetefote in a furthet aspect of the 1nvent10n thete is provlded a compound of fortmula
(I) (as depicted above) whetein:

Ring A is phenyl, pyridyl, pyrazolyl, thienyl, mdolyl 2,3-dihydrobenzofuranyl and
imidézo[.l 2-alpytidinyl; whetein said pytazolyl may be optionally substituted on hitrogen by
a group selected from R, _

R! is a substituent on catbon and is selected from halo, cyaho, C 1.salkyl, Coealkynyl,
Ci.salkoxy, N,N-(Csalkyl),amino, Cy_salkylS(O), whetein a is 0 to 2,
N,N-(Cysalkyl),sulphamoyl, Cy.salkylsulphonylamino, catbocyclyl-R°- or heterocyclyl R’-;
whereiti R' tiay be optionally substituted ot carbon by otte ot mote R®,

i is selected from 0-2; whetein the values of R' may be the same ot d1fferent

R? is hydtogen; _

R? Is selected from halo ot methyl;
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R? is selected from halo, cyano, amino, C,_alkyl, Cialkoxy, N-(C | salkyl)amino,
Ci.salkatioylamino, N-(Cy.galkyl)carbamoyl ot heterocyclyl-R'? -;.

m is selected from 0-2; wherein the values of R? may be the same or differ_ent;

R’ is Cr.galkyl; o

R®, R” and R are independently selected from a direct bond, -S(0)s- or -N(R3°)802-
whetein R* is hydrogen and s is 0-2;

R%is selected from halo, cyano, hydroxy, N,N-(Ci 6alkyl)2amm0 or heterocyclyl-R 9

whetein if said heterocyclyl contains an -NH- moiety that nittogen may be optlonally

substituted by a group selected from Rz';

R'5 is 4 direct bond;
A R is Ci.salkyl;
ot 4 phatmaceutically acceptable salt theteof;

with the ﬁroviso that said compound is not:

'N-{4-chlotro-3-[({6-[[3-(dimethylamino)propyl](inethyl)amino]pyridin-3-y1} aminq)carbonyl]
phienyl}-2-motpholin-4-ylisonicotinamide; ot ‘

N-{4-chloro-3-[({6-[[2- (dlmethylammo)ethyl](methyl)ammo]pyrldm 3-yl}amiho)carbonyl]
phettyl}-2-morpholin-4-ylisonicotinamide. ' :
| Thetefote in a furthet aspect of the invention thete is provided a compound of formula
m (as depicted above) whetrein: ‘ |
.Ring A is phenyl, pytid-2- yl, pytid-3-yl, pyrid-4-yl, 1 -methylpyrazol-5-yl, 1-t-
butylpytazol-5-yl, thien-2-yl, thien-3-yl, indol-2-y1, 1-methylindol-2-y1, indol-4-yl, 1nd01-5-y1,
indol-6-yl, indol-7-y1, 2,3-dilydrobenzofuran-7-yl, imidazo[1,2-a]pytidin-2-yl, isoxazol-3-yl,

.pyrrol-2-yl benzitidazol-6-yl, 1-methyl-2-oxoindolin-5-yl, furan-2-yl, 1,3-thiazol-5-yl,

pyr1m1dm 4-y] and 1-methylpyttol-2-yl;

‘R"is a substituent on catbon atid is selected from fluoto, chloro, bromo, jodo, cyatto,
hydtoxy, sulphamoyl, methyl, ttifluoromethyl, l-cyano-l-methylethyl, methoxy, ethoxy,
propoxy, isopropoxy, isobutoxy, N,N-dimethylamino, difluoromethylthio,

| N, N-dimethylsulphatrioyl, r-butyl, mesyl, cyclopropylaminosulphonyl, azetidin-1-ylsulphonyl,

30

tetrahydrofutan-2-ylmethylamitiosulphonyl, N-methyl-N-(2,3-dihydroxypropyl)sulphamoyl,
mesylathitio, tmorpholinosulphonyl, 1-methylpiperazin-4-ylmethyl, 1-ethylpipetazin-4-
ylmethyl, 3,3-dimethylbut-1-yn-1-yl, motpholino, N, N-dimethylamitiomethyl, 3-methyl-3-
hydtoxybut-1-yn-1-yl, methylthiomethyl, mesylmethyl, N-(methyl)-N-(methoxy)sulphamoyl,
2-hydroxymethylpipetidin-1-ylsulphonyl, 3-hydroxymethylpiperidin-1-ylsulphonyl, 4-
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hydroxymethylpipetidin-1-yisulphonyl, 1,1-difluoroethyl, pipéridin-l-yl, N, N-diethylamino,
N’ N'-dimethylureido, cyclopropyl, 1-butoxycarbonylamino, pytid-2-yl, phenoxy, 2-methoxy-
1,1-dimethylethyl, mesylmethyl, 1,3-thiazol-2-yl, 2-methyl-1,3-thiazol-5-yl, 1-
methylcyclopropyl 1,1-dimethylptop-2-yn-1-yl, 1-(N, N-dimethylsulphamoy!)-1 methylethyl

1,1-dimethylbut-2-yn-1-yl, N-(methyl)-N-(methoxy)aminomethyl, 1-
(N, N-dimethylcatbamoyl)-1-methylethyl, 4-methylimidazol-1-yl, 1-(cyclopropy!)-1-

-methylethyl 2-methyl-3,4- dlhydroxybut 2-yl, 2-methylbut-2-yl, 1-hydroxy-1-

cyclopropylethyl 1 cyanoethyl 2-cyano-3-methylbut-2-yl, 2-cyanobut-2-yl, 1-hydroxy-2-
cyanoprop- -2-yl and 2-cyanopyrtol- 1-ylmethyl _
f is selected from 0-2; wherein the values of R' may be the same of dlf ferent;
R2is hydrogen;
R?is selected from fluoto, chloto, methyl ot methoxy;

R* is selected from fluoto, chloro, bromo, cyano, hydroxy, amito, catbamoyl, uteido,

methyl, ethyl, methoxy, methylamino, isopropylamino, morpholino, 2-

(dimethylamino)ethylamino, 2-(hydroxy)ethylan1ino, 2—(a111ino)efhylamino, 3-(pytrolidin-1 .
yl)propylaniino, N-methylcatbatmoyl, 'acefylamino, 2-hydroxyacetylamino, trifluotomethyl,
m&ylamino, 2,2-dimethylptopanoylamitio, 3-methoxyptopanoylamino,
cyclobutylcarbonylamino, cyclopropylamino, 2;3-dihydtoxypropylamino, 1,3-dihydroxyprop-

- 2-ylamino, 1-methylpiperazin-4-yl, 1-methylpiperazin-4-ylmethyl, acetyl, N-methyl-N-(3-

dimethylaminoptopyl)amitio, N-thethyl-N-(2-methoxyethyl)amino, dimethylamino,

- hydroxymethyl, 1,2-dihydroxyethyl, pytazol-5-ylamino, 3-aminoprop-1-yn-1-yl, 3-

25

30

hydroxyptop-1-yn-1-yl, 3-methylaminoprop-1-yn-1-yl, 3-dimethylaminoprop-1-yn-1-yl, 4- -

atminobutylamino, pytrolidin-2-ylamino, 3-methylamitioptopyl, 3-dimethylaminopropyl, 3-

hydroxyptropyl, 3-dimethylaminoptopylamino, aminomethyl, piperazin-1-yl, 1-
thethylpiperazin-4-yl, 2,2-dimethyl-1,3-dioxolan-4-ylmethylamino, pyrtolidin-3-
ylmethylamino, pipetidin-4-ylmethylamino, imidazol-2-ylmethylamino, methoxymethyl,

N, N-dimethylsulphamoyl, formylamino, motpholinomethyl, aminomethyl, 2-
(dimethylamino)ethylamino, pyrtol-1 -y, pyttol-2-yl, pyrrolidin-2-yl, imidazol-4-yl,
cyclobutylamino, N-methyl-N-(2-dimethy1aﬁinoethyl)amino, 2-dimethylaminoethoxy,
dimethylaminomethyl, cycloptopylamitiomethyl, piperidin-1-ylmethyl, methylaminomethyl,
pyrrolidin-Zylmathoxy, 3-ditnethylaminoptopoxy, methoxycarbonyl, 1-(r-
butoxycarbonyl)pyttoliditi-2-ylmethylamino, 1-(r-butoxycarbonyl)pytrolidin-2-ylmethoxy, 2-
phetioxyacetylamitio and 1-(r-butoxycarbotyl)pyttolidin-2-yl;
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m is selected from 0-2; wherein the values of R‘f may be the same or different;
ora pharmacéutically acceptable salt theteof;
with the ptoviso that said compound is hot: .
N-[4-chloro-3-({[6-(4-methylpiperazin-1-yl)pyridin-3-ylJamino ,carbonyl)phenyl]
motpholin-4-ylisonicotinamide; : 4
N-{4-chloro-3-[({6-[[3- (d1methylammo)propyl](methyl)annno]pyrldm 3 yl 'amino)carbonyl]

phenyl}-2-motpholin-4-ylisonicotinamide; ot

~ N- {4-chloro-3-[({6-[[2-(dnnethylammo)ethyl](methyl)amino]pyridin-3-yl}amino)carbonyl]

15

phenyl1 2-motpholin-4-ylisonicotinamide.
Thetefote in a furthet aspect of the invention there is prov1ded a compound of formula
() (as deplcted above) whereln
Ring A is phenyl, pytid-2-yl, pytid-3-yl, pytid-4- yl 1 methylpyrazol 5-yl, thien-2-yl,
thien-3-yl, indol-5-yl, indol-6-yl, 2,3: -dihydrobenzofuran-7-y! ot 1m1dazo[1,2 a|pytidinyl;
- R!isa substituent on carbon and is selected from fluoto, chloto, bromo, iodo, cya‘no,. -

methyl, t-butyl, triflioromethiyl, dimethjlaminomethyl, 1-methyl-1-cyatioethyl, 4-

- methylpipetaziti-1-ylmethyl, 4-ethylpiperazin-1 -ylmethyl, 3-hydroxy-3-thethylbut-1 -y-1-yl,

*3,3-dimethylbut-1-yn-1-yl, methoxy, propoxy, isopropoxy, isobutoxy, ditethylamitno,

20

.25

30

diﬂuorométl{ylthio N,N-ditmethylsulphatnoyl, mesyl, cyclopropylaminosulphonyl, azetidin-1-

ylsulphony! ot mesylamitio;
1 is selected from 0-2; whereln the values of R! may be the same or dlfferent
2 is hydrogen;
R? is selected from fluoro, chloto of methyl; _ .
R* is selected from fluoto, chloto, bromo, cyatio, amino, methyl methoxy,
methylamino, acetylamino, N-methylcarbamoyl ot morpholino;
tn is selected from 0-2; whetein the values of R* may be the same or different.

‘ot a pharmaceutically acceptable salt thereof.

1n atiothet aspect of the invention, prefetred compounds of the invention are any one
of the Examples ot a phatmaceutically acceptable salt theteof.
_ In anothet aspect of the invention, prefetred compounds of the invention ate any one
of:
N-(6-amino-5-chlotopyridin-3-yl)-5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-
methylbenzamide;
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N-(6 amino-5-chlotopyriditi-3-yl)- 5 {[3 (1-cyano-1 methy]ethyl) 5-fluorobenzoylJamino}-2-

methylbenzalmde,

5-{[3-(1-cyano-1-methylethyl)benzoylJamino} -N- (S-methoxypyrldm 3 yl)-2-methyl

benizamide;

- N-(6-athino-5- chloropyndm 3-yl)-2-methyl-5- {[3 (trlﬂuoromethy1)benzoyl]ammo}

benzamlde

sq-d -cyano-1 methylethyl)benzoyl]ammo}-N—(S 6- d1met]1ylpyr1d1n-3 yb)-2-

methylbetizamide;
N-(3-{[(6-amitio-5-chlotopytidin-3- yl)amlno]carbonyl} 4- methylphenyl) 2-(1- cyano 1-
methylethyl)1son1cotmam1de '

N- (6 -amino-5-chloropyridin-3-yl)-2-chl oro-5-{[3- (tr1ﬂ110romethyl)benzoyl]ammo}

. behzamide;

, N-(6-acetylaminb-pyridin-3-yl)-5-[3-(cyano-dirnethyl-methyl)—benZOylamino]-2-met11yl-

benzamide;

N-[6- (acetylammo)pyrldm 3-yl}-2- chloro—S {[3- (tr1ﬂ110romethyl)benzoyl]ammo}benzatmde,
and . :

N-(6-amino-5-tethylpytidin-3-y1)-2-chloro-5- {[3 (1-cyano-1 methylet 1y1)benzoy1]ammo

benizaniide;

‘ot a pharmaceutically acceptable salt thereof.

Another aspect of the present invention provides a ptocess for preparing a compound
of fotmula (I) ot a phatmaceutically acceptable salt theteof which p’rpcesé (wheteiti variable
groups are, unless otherwise specified, as defined in formula (1)) comprises of:

Process a) reacting an amine of the formula (1)

with an acid of fortnula (I11):
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®RY, OH

((11)]

- of af activated acid detivative theteof;

© Process b) reacting an acid of formula (IV):

10

((RY,

with an attine of formula (V):

ot an actlvated acid derlvative thereof

and thereaﬂer if necessary

) convertmg a compound of the fortula (I) ifto another compound of the formula (I)

| i) removmg aty protecting groups;

15

20
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iii) forming a pharmaceutlcally acceptable salt.

Specific teaction conditions for the above teactions are as follows.
Process a) and Process b)  Amines and acids may be coupled togethet in the presence of a
suitable coupling teagent. Standard peptide coupling reagents khown in the art can be
employed. as stitable coupling teagents, ot for Example carbonyldiimidazole ad
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
dimethylaminopyridine o 4-pytroliditiopytidine, optionally in the ptesence of a base fot
Example triethylamiﬁe, pytidine, ot 2,6-di-alkyl-pytidines such as 2,6-lutiditte ot
2,6-di-rer1-butylpyridine. Suitable solvents iticlude dimethylacetamide, dichloromethane,

betizette, tettahydrofuran and dimethylformamide. The coupling reaction may cottveniently be

petfottmed at a temperature in the tange of -40 to 40 °C.
Suitable activated acid derivatives ificlude acid halides, fot Example acid chlorides,
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and activé_este'rs, for Example pentafluotophenyl estets. The reaction of these types of |
cotipounds with amines is well known in the art, for Example they may be reacted in the
presence of a base, such as those described above, and in a suitable sol\/ent, stich as those
desctibed above. The teaction ﬁq‘ay cbnveniently be petformed at a temperature in the rangé of
5 -40to 40 °C. | | -
Atnines of formula (I1) may be prepared accotding to Scheme 1:

Conditiofis ds
Process ) or b)

A pdC
an- ‘

. | Scheme 1
Acids of formula (V) tiay be ptepared accotding to Schente2:

Conditions ds _
Ptrocess a) ot b) ' i

R, ° N

)Aprotectlon
10 - | av)
Scheme 2

Whetein Pg is an acid protecting group, fot example such as those desctibed herein

(IvVb)

below. | . |
Cotnpounds of formula (111), (V), (I1a) and (1Va) are commercially available
15 cottipounds, ot they ate khown in the literature or they may be prepared by standard processes
known in the att.
1t will be appreciated that cettait of the vatrious ting substituents in the compounds.of
the present inventiot may be introduced by standard aronatic substitution reactions ot |
generated by conventional futictional group modifications either priot to ot imediately

20 following the processes mentiotied above, and as stch are ificluded i the process aspect of
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~ the invention. Such reactions and modifications include, for example, introduction of a
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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
procedutes are well known in the chemical att. Particular exaniples of aromatic substitution

reactions include the introduction of a nitro group using concenttated hitric acid, the

 inttoduction of an acyl group using, for example, an acy! halide and Lewis acid (such as

aluminium tr1chlonde) undet Friedel Ctafts conditions; the introduction of an alkyl group.

using an alkyl halide and Lewis acid (stich as aluminiut trichloride) under Fiedel Crafts

conditions; and the itittoduction of a halogetio group. Patticular examples of modifications
include the reduction of a mtro group to an amino gtoup by for example Cata]ytlc

~ hydtogenation with a nlckel catalyst ot treatment with iron in the presence of hydrochloric

acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

-~ 1t will also be appreciated that in sottte of the teactions thentioned hetein it may be
necessaw7desirable to protect any sensitive groups in the compounds. The instances whete
protection is nécessary ot desitable and suitable methods for protectioh are known to those
skilled in the art Cotiventional protectitig gtoups thay be used in accordance with standard
practice (for illustration see- T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, 1f redctants include groups such as amitio, carboxy ot hydroxy it may
be desirable to protect the group in some of the teactions mentioned hereit.

| A suitable protecting group fot an amino ot alkylamino group is, for example, ah acyl
group, fot exainiple ah alkahoy! group stich as acetyl, an alkoxycarbonyl group, for example'a
tﬁethoxycarbonyl ethoxycarbbnyl ot I- butoxycarbo'nyl group, an arylmethoxycarbonyl group,
for example benzyloxycatbonyl, or ah aroyl grotip, for example betizoyl. The deprotection
conditiotis fot the above protecting groups hecessatily vaty with the choice of protecting
group. Thus, fot example, ati acyl group such as afi alkanoyl ot alkoxycarbony! group ot an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithiuth ot sodium hydroxide. Alternatively an acyl grdup stch
as af- butoxycarbonyl group may be termoved, for example, by treatment with a sultab e acid
as hydrochlotic, sulphutic ot phosphotic acid ot trifluotoacetic acid and at
atylmethoxycatbonyl group sch as a benzyloxycarbotyl group may be removed, for
exaimple, by hydrogenation over a catalyst such as palladium-oti-carbon, ot by treatment with
a Lewis acid for exatnple boron tris(ttifluoroacetate). A suitable alternative protecting group
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for a ptitary athino group is, fot example, a phthaloy] grotp which may be removed by
treatment with an alkylamine, fot example dinwthylaminoprop&lamine, or'with hydrazine.

A suitable protectiig group fot a hydroxy group is, for example, an acyl group, for
example an alkatioyl group such as acetyl, an atoy! group, for example benzoyl, or an
atylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessatily vaty with the choice of protecting gtoup. Thus, for example, an acyl
grou‘p. stch as an alkanoyl or an atoy! group may be removed, for example, by h?drolysis with

a suitable base such as an alkali metal hydroxide, fot example lithium or sodiutm hydroxide.

‘ Ablterhative‘lly an arylmethyl group such as a benzy! group may be removed, for example, by

10.
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hydrogenatlon ovet a catalyst such as palladium-on-carbon. ‘
A suitable protectmg group for a carboxy group is, for example an estenfymg group,
for example a methyl ot an ethyl group which may be temoved, for example, by hydrolysis

with a base such as sodium hydroxide, ot fot example a r-butyl group which may be temoved,

fot exathple, by treatment with an acid, for example an organic acid such as trifluotoacetic

acid, ot for example a benzyl group which may be removed, for example, by hydrogenatloh

over d catalyst suich as palladitim-on-carbon.

The protecting groups may be removed at any convenient stage in the syhthes1s tsing
cotiventional techques well ktiowt i the chemical art.

As stated heteinibefote the cottipounds defined in the present invetition possess
anti-cancer activity which is believed to atise from the B-Raf inhibitoty activity of the
compounds These propertles may be assessed, for example using the procedute set out
below. ’

B-Raf in vntro ELISA assay
Activity of human recombmant purlﬁed wild type His-B-Raf protein kinase was

determined in vitro usihg an enzyme-linked immunosorbent assay (ELISA) assay format,
which measutes phdsphorylation of the B-Raf substrate, human recombinant, purified
His-detived (detagged) MEK1. The reaction utilized 2.5 tM B-Raf, 0.15 uM MEK1 and

10 uM adenosiﬁe triphosphate (ATP) in 40 mM N-(2-hydroxyethyl)piperazine-N’-(2-
ethanesulfonic acid hemisodium salt (HEPES), 5 mM 1-,4-dithio-DL;threitol (DTT), 10 mM
MgCly, 1 mM ethylenediaminetetraacetic acid (EDTA) and 0.2 M NaCl (1x HEPES bﬁffer),
with of without compound at various coticentrations, in & total teaction volutrie of 25 ul in 384
well plates. B-Raf and compound wete preincubated int 1x HEPES buffet for 1 hour at 25 °C.
Redctions wete ihitiated with addition of MEK 1 and ATP it 1x HEPES buffer and incubated
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" at 25 °C for 50 mihutes and teactions stopped by addition of 10 pl 175 mM EDTA (final

coficentration 50 mM) in 1x HEPES buffer. 5 pl of the assay mix was then diluted 1:20 intb
50 mM EDTA in ix HEPES buffer, transferted to 384 well black high protein binding plates
and incubated overmght at 4 °C. Plates wete washed in tris buffered saline containing 0. 1%
Tween20 (TBST), blocked with 50 jil Superblock (Pietce) for 1 hour at 25 °C , washed in
TBST, incubated with 50 ul rabbit polyclonal anti<phospho-MEK antibody (Cell Signaling)

- diluted 1:1000 in TBS for 2» hours at 25 °C , washed with TBST, incubated with 50 pl goat -

anti-tabbit horsere_ldish peroxidase -linked antibody (Cell Signaling) diluted 1:2000 in TBS for

" 1 hour at 25 °C and washed 'with TBST. 50 wl of fliotogenic peroxidase substrate (Quantablu

10

' (Mlcrosof’t)

| 15
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- Pierce) was added and following incubatidn-fm 45-60 minutes, 50 pl QuantabluSTOP
(Pietce) was added. Blue fluotescent product was detected at excitation 325 and emission 420
using a TECAN Ultta plate readet. Data was graphied and ICsys calculated usihg Excel Fit

" Whet tested in the above in vitro assay, the cotpotinds of the ptresent iivention

exhibited activity less than 30 UM. For example the following tesults were obtained:
Example No : . | ICs0 (M) |

Example 44 — o 0057

Example 5 . _ 0.505

Example 9 . ‘ - 11.08 |

According to a futthet aspect of the invention there is prbvided a pharmaceutical
composition which comptises a compound of the fottula (I), ot 4 pharmaceutically

acceptable salt theteof, as defined heteinbefote, i association with a

* phatmaceutically-acceptable dlluent ot caftiet.

The composition may be in a forth suitable fot oral admlnlstratlon fot example as a
tablet o capsule, for parenteral injection (including intravenous, subctitatieouss, intramusculat,
intravascular ot infusiott) as a stetile solution, suspetision ot etnulsiot, for topical
administratiot as an ointtment ot cream ot for reétal administration as 4 suppositoty. |

In genetal the above compositions thay be ptepated in a conventionial manner ﬁsing
cotiventional excipients. |

~ The compound of fotmula (1) will normially be administeted to a warm-blooded
animal at a uhit dose within the tange 1-1000 mg/kg, and this hormally provides a
therapeutically-effective dose. Prefetably a daily dose i1 the tange of 10-100 mg/kg is
employed. However the daily dose will necessatily be varied depending upon the host treated,
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the particulaf toute of administration, and the severity of the illness being treated.
Accordingly the opnmum dosage thay be determined by the practitionet who is treating any .
particulat patient. | , o

‘According to a furthet aspect of the present invention thete is provided a compound of
the forrmula (1), or a pharmaceutically acceptable salt thereof, as defined hereinbefore fot use
i a method of treatment of the human or animal body by therapy. |

We have found that the compounds defined ifi the present invention, ot a
phannaceutlcally acceptable salt thereof, are effective anti-cancer agents which property is
believed to atise from theit B-Raf inhibitoty ptopetties. Accordingly the compounds of the
presetit invention are expected to be useful in the treatment of diseases ot medical conditions
mediated alone or in patt by B-Raf , i.e. the compounds may‘ be sed to prodnce a B-Raf
inhibitory effect in a warm-blooded animal in need of such treatment. |

Thus the compounds of the present invention provide a method fot treatiig cancer
chatactetised by inhibition of B- Raf ie. the compounds may be USed to produce an anti-
cancer effect mediated alone ot iti part by the inhibition of B-Raf. »

_ Such a compound of the invetitiont is expected to possess a wide range of anti-cancet
propetties as activating mutations in B-Raf have been obsetved in tnany human cancets,
including but not limited to, melanoma, papillary tnyroid tumors, cholangiocatcinomas, colon,
ovarian and lung cancets. Thius it is expected that a compound of the invention will possess
anti-cancet activity against these cancets. It is in addition expected that a con1pound of the

preseht invention will possess activity agdinist a ra.nge of letkaemias, lymphoid malignancies

_and solid tumours such as catcinomas and sarcomas in tissues stich as the livet, kidney,

bladder, prostate, breast and pancreas. In particular such compoutids of the ifivetitioh are

~ expected to slow advantageously the growth of pritary and tecuttent solid tuthouts of, for

025
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example, the skin, colon, thyroid, lungs anid ovaties. More particulatly such oompounds of the
invention, of a pharmaceutically acceptable salt theteof, ate expected to inhibit the growth of
those primary and tecuttent solid tumouts which ate associated with B-Raf, especial]y those
tumours which ate significantly dependent on B-Raf for their growth and spread, including
for example, certain tumouts of the skin, colon, thyroid, lungs and ovaties. Patticulatly the
compotnds of the present invention are tseful i the tteatment of melatomas.

Thus according to this aspect of the invention there is provided a compound of the
formula (I), ot a phatmaceutically acceptable salt theteof, as deﬁned heteinbefote for use as a
medicament
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According to a furthet aspect of the invention there is provided the. use of a compound

of the formula (I), or a bha'rmaceutically acceptable salt theteof, as defined hereinbefore in the

- tanufacture of a medicatient for use in the production of a B-Raf inhibitory effect in a

‘watm-blooded animal such as man.

According to this aspect of the ifvention there is provided the use of a compound of
the formula (1), ot a pharmaceutically acceptable salt theteof, as defined hereinbefore in the

manufacture of & medicament for use in the prodUCtlon of an anti-cancet effect it a

" warm-blooded anitnal such ds man.

10
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According to a further feature of the invention, there is provlded the use of a
compound of the fottmula (1), ot a pharmaceutlcally acceptable salt thereof, as defined herein 4
befote it the manufactute of medlcament fot tse in the treatmerit of melanoma, papillary

thyrold tumouts, cholangiocatcitiotnas, colon cancer, ovatian caticer, lung cancer, leukaemias,

-~ lyiphoid mahgnanows catciftomas and sarcomas in the liver, kidney, bladder, prostate,

breast atd paficreas, and primaty and rectitrent solid tumours of the skit, colon, thyrmd lungs
and ovaties.

“According to a further feature of thls aspect of the invention there is prov1ded a
method for producitig a B-Raf mhlbltory effect in a wartm-blooded ammal stuch as man, in

need of such treatment which comprlses administering to said animal an effective amoutit of &

compotnnd of fortula (I), ot a pharmaceutically acceptable salt theteof, as defined above.
| - According to a further feature of this aspect of the'invention thete is provided a -

such treatment which compnses administetifig to said animal an effective amount of a
compound of formula (D), ot a phamaceuhcally acceptable salt thereof, as defined above.
According to an additional feature of this aspect of the invention there is provided a
method of treatitig melanoma, papillary thyroid tumours, cholangiocatcinomas, colon catcet,
ovatian cancet, lung caticet, leukaemias, lymphoid malignancies, carcitiomas and sarcomnas in
the livet, kidhey, bladdet, pfoState, breast ahd pancreas, dnd primary and recutrent solid
tumotirs of the skin, colon, thytoid, lungs and ovaties, in 4 warm-blooded anima'l, stich as
man, in need of such treatment which comptises administeting {o said animal an effective
amount of a compound of fotthula (1) ot a phatthaceutically acceptable salt theteof as defited

heteiti befote.
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Accordiﬁg to a further aspecf of fhe invention there is provided the use of a compound
of the formiila tI), ot a pharmaceutically acceptable salt theteof, as defined hereinbefore for
tise in the prdductioh of a B-Raf inhibitoty effect in a warm-blooded animal such as man.

Accotding to this aspect of the iftvention thete is provided the use of a compound of |

the formula (I), or a pharmaceutically acceptable salt theteof, as deﬁned heteinbefote for use

- it the'production of an anti-caticer effect in a warm-blooded animal such as man.

- 1o
- and sarcomas in the liver, kidney, bladdet, prostate breast and pancreas, and pnmary and
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Accotdifig to a further featute of the invetition, there is provided the use of a

- compoutid of the formula (I), ot a pharmaceutic.ally‘ acceptable salt thereof, as defined herein

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

colofi caticet, ovarian cancet, lung cancet, leukaemias, lymphoid mahghancles catcinomas

rectrtent solid tumours of the skin, co]on thytoid, lungs and ovaties.

tha further aspect of the inventiot thete is provided a pharmaceutlcal cotnposition
whlch cotmptises d compound of the formula (I), ot a pharmaceutlcally acceptable salt thereof ,
as defined hereln before in association with a phat_'tnaceutlcally-acceptable diluent or catrier

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

In a further aspect of the invention thete is provided a pharthaceutical cdniposition

which >comprises a compotind of the fotmula (I), of a pharmaceutically acceptable salt thereof,
as defitied herein before i association with a phartriacetitically-acceptable diluent or cartier

for use ifi the production of an anti-cancer effect in a warni-blooded ahimal stich as mat.

In a further aspect of the itivention thete is ptovided a pharinaceutical composition

which compriSes a compound of the fotmula (I), of a phatmaceutically acceptable salt theteof,

~ as definied herein before in association with a phatmaceutically-acceptable diluent ot carriet

25

30

for use in the treatment of rﬁehnoma, papillaty thyroid tumouts, cholangiocarcinomas, colon
cancet, ovatian cancet, lung cancet, letkaemias, ]yniphoid malighancies, carcinomas and
satcomas in the livet, kidhey, bladdet, prostate, breast._ and pancreas, and primary and
recuttent solid tutnouts of the skin, colon, thytoid, lungs and ovaries iti a warm-blooded
animal such s man. ‘ 4
The B-Raf inhibitoty treatment definied hereinbefore tmay be applied as a sole therapy
or may involve, ifi addition to the cotitpound of the invention, conventional surgery ot -
radiotherapy ot chetnotherapy. Such chemothetapy may include ote-or mote of the following

categoties of anti-tumour agents :-
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(i) antiptoliferative/antineoplastic drugs aﬁd:combinations thereof, as used in medical
oncology, such as alkylating agents (fot example cis-platin, carboplatin, cyclophosphamide,
nitrogett mustard, melphalan, éhlorambuCil busulphan and nitrosouteas); antimetabolites (for
example antifolates stch as fluotopytimidines like 5- fluorouracil and tegafut, taltitrexed,
methotrexate cytosine atabinoside and hydroxyurea antitumout antibiotics (for example
anthracyclmes like adnamycm, bleomycm, doxorublcm, daunomycm, epirubicin, idarubicin,
mitomyciﬁ-C, daétinomycin and mithr'arn‘ycin);A antitnitotic agents (for example vinca
alkaloids like vinctistine, vinbiastine, vindesine and vinorelbine and ta_xbids like taxol and
taxotete); and topbiso'merase inhibitots (fot example epipodophyllotoxitis like etoposide and
temposlde, amsacrme topotecan and camptothecin);

(ii) - cytostatlc agents stich as antmestrogens (for example tamoxifen, toremifene,

raloxifene, droloxifene and 10d0xyfene) oestrogen teceptor dowh regulators (fot example

- fulvestrant), antlandrogens (for exammple bicalutatnide, flutamide, nilutamide and cyproterone |
iacetate), LHRH antagonists or LHRH agonlsts’(for example gosetelin, leuptorelin and
buserelin), progestogens (for example megestrol acetate), aromatase inhibitots (for example

- as anasttozole, letrozole, vorazole and exemestane) and inhibitors of 5a-teductase such as

finasteride; |

(i-ii)_. , Agents‘ which inhibit cancet cell ittvasion (for example metalloproteinase inhibitors
like marimastat and itthibitots of urokinase plasminogen activator receptot function);

(iv) inhibitors of gtowth factot function, for example such inhibitors include groﬁth factor'
antibodies, growth factor teceptor antibodies (for exatnple the ariti-erbb2 antibody '
trastuzumab [Herceptin™] and the anti-erbb1 antibody cetuximab [C225]) , fathesyl
transferase inhibitors, MEK inhibitors, tyrosine kinase inhibitots and setiie/threonine kinase -
inhibitors, for example inhibitots of the epidethial growth factor family (for example EGFR
family tyrosine kinase irthibitors such as N-(3-chloto-4-fluotophenyl)-7-methoxy-6-(3- |
morpholinoptopoxy)quitiazolin-4-atine (gefititiib, AZD1839), N-(3-ethynyfphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (etlotinib, 0S1-774) and'6-acrylaﬁ1ido—ﬂ-(3-ch]oro-
4-HUOropheny])-7-(3-morpholinoprqboxy)quinazolin-4-amine (C11033)), for example
inhibitors of the platelet-derived growth factor family and for example inhibitots of the
hepatocyte growth factor family;

(v)  antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factot, (for example the anti-vascular endothelial cell growth factor antibody
bevacizutiab [Avastin™], compoutids such as those disclosed it Intethational Patent
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Applications WO 97/22596, WO 97/30035, WO,97/32856 and WO 98/13354) and

compotinds that work by othet mechanhisms (for example linomide, inhibitors of integtin

- o.vP3 function and ahgiostatin);

i) vascular damaging agents stch as Coilibretaétatill'A4 and compounds disclosed in
Internanonal Patent Applications WO 99/02166 WO000/40529, WO 00/41669 W001/92224
W002/04434 and W002/08213 .

(vii) antisense therapies, for example those which are directed to the tatgets listed above, such

as ISIS 2503, an anti- fas antisense;

- (viii) gene thetapy approaches including for example approaches to teplace aberrant geties
stch as aberrant pS3 ot aberrant BRCA1 of BRCA2, GDEPT (gene- -directed enzyme pro- drug

: therapy) approaches such as those using cytosine deammase thymidine kinase ot a bacterial

nittoreductase enzyme and approaches to increase patient tolerance to chemotherapy ot
radiothetapy such as multi-dtug resistatice gene thetapy;
(ix) immunotherapy apptoaches, including for example ex-vivo and in-vivo approaches to

increase the immunogenicity of patient tumout cells, such as transfection with cytokines such

. as ifitetleukin 2, intetleukin 4 ot granulocyte-mactophage colony stimulating factor,

apptodches to decrease T-cell anergy, approaches using transfected immune cells such as

cytokine-ttansfected dendritic cells, apptoaches using cytokine-transfected tutnour cell lines

and approaches using anti-idiotypic antibodies; . . ‘
(x) Cell cycle inhibitors including for examiple CDK inhibitiots (eg flavopitidol) and other
inhibitors of cell cycle checkpoints (eg checkpoint kinzse); inhibitors of atrora kihase and

‘othet kinases involved in mitosis and cytokinesis regulation. (e[, thitotic klnesms) and histone _

- deacetylase inhibitors; and

25

- (xi) endothelin antagonists, including endothelin A antagonists, enidotheli B antagonists and

endothelin A and B antagonists; for example ZD4054 and ZD1611 (WO 96 40681),

~ atrasentan and YM598.

30

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dositig of the individual components of the treatment. Such combination products
employ the compounds of this invention within the doéage tange desctibed heteinbefote and
the othet pharmaceutically-active agent within its approved dosage range.

111 addition to theit use in therapeutic medicine, the compounds of formula (1) and

theit pharmaceutically acceptable salts ate also useful as phatmacological tools in the

‘ ‘development and standardisation of ih vitto and in vivo test systems for the evaluation of the
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effects of inhibitots of B-Raf in laborétory anitnals such as cats, dogs, rabbits, monkeys, rats
and mice, s patt of the search for new thetapeutic agénts. ' |

" In the above other pharmaceutical compositioti, process, method, use and medicament
manufactute features, the alternative and prefetted embodiments of the compounds of the-

invention described hereitt also apply.

“The itivention will iow be 1llustrated by the followmg nhon 11m1t1ng examples in
which, tinless stated othetwise: . |

(1) temperatures ate given in degrees Celsius °C); operétioﬁs wete catied out at foom o
ambiefit ’terﬁperafure, tliat is, at 4 tempetature in the fangc of 18-25°C; -

(if) otganic solttions wete dtied over anhydrtots sodium sulphéte' evaporation of solvent was
cartied out USmg a fotaty evapotatot undet reduced presstire (600 4000 Pascals; 4.5- 30
mmHg) w1th a bath tempetature of up to 60 °C; .

(iii) in getieral, the coutse of reactiotis was followed by TLC and tedction times are g1veh for
iltustration otily;

(iv) final products had satlsfactory proton nuclear magnet1c resotance (NMR) spectra and/or
thass spectral data '

(v) yields ate given fot illustration only and ate ot necessarily those which cati be obtained
By diligent process devélopméht; prepatations wete repeated if more material was requited;
(vii) when given, NMR data is in the fort of delta values for major diagnostic prototts, givéh’ '
in patts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determitied at 400 MHz tising perdeuteno ditnethyl sulphoxide (DMSO- d(_,) as solvent unless

_ otherwise mdlcated

(vii) chemical symbols have theit usual theanings; Sl units and symbols ate used;
(viii) solvent ratios are given in volume:volume (v/v) tetis; and

(ix) mass spectra were tun with an electton energy of 70 electron volts in the chemical
‘ionization (Cl) mode usitig a ditect exposute probe; whete indicated ionization was effected
by electron impdct (EI), fast atotn bombatdment (FAB) ot electrosptay (ESP); values for m/z

are giveh; genetally, only fons which indicate the patent mass ate repotted; and unless
otherwise stated, the mass ion quoted is (MH)*;
(x) whete 4 synthesis is desctibed as being analogous to that desctibed ih a ptevious exathple

the amounts used ate the millimolat ratio equivalents to those used in the previous example;

(xi) the following abbreviationis have been used:
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HATU O-(7-Azabetizottiazol-1-yl)-N,N,N’, N -tetramethyluronium .
o hexéﬂuorophosphate; . ' |
THF - tettahydrofuran;
- DMF - N, N-dimethylformamide;
- EtOAc _ ethyl acetate; _
DIEA : | N, N-diisoptopylethylamine;
pcM , : dichlofomethane; '
DMSO _ diméth'ylsMphoxida;
‘MeCN o acetonitrile;
NBS . N—brdmosu_cciﬂimide; atd
‘MeOH - thethanol; |

‘ (xii) “I1SCO” refets to notmal phase flash column chromatog'reiphy using 12 g and 40 g pre-

 packed silica gel carttidges used accotding to the manufactutets instruction obtained from A

~ 1SCO, Inc, 4700 stipetiot street Liticoln, NE, USA.; and

15

(xiii) “Gilson HPLC” tefers to a YMC-AQC18 revetse phase HPLC Coluttin with dimension
20 mm/100 atid 50 mm/250 in watet/MeCN with 0.1% TFA as mobile phase, obtained
(xiv) Parr Hydrogenatot ot Patr shaker type hydrogettdtors ate systetris for treating chemicals

 with hydrogeri in the ptesence of a catalyst at pressures up to 5 attmosphetes (60 psig) and

20
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temperatures to 80 °C.

Example 1 , ‘ ,
5-[(3-FIUOroBenzov1)amino]—2_-m'ethvl-N—pyridin-3-lee_nzamide _

A solution of IS-amiho-2-methy1-N-pyridin-3-ylbenzamide (Method 68; 60 g, 0.264
mmol), 3-fluorobenzoic acid (41 mg, 0.290 mmol) and DIEA (115 uL, 0.66 mmol) in DMF
(1.5 ml) was treated with HATU (120 mig, 0.3 1‘68 mmol). The teaction mixtute was shaken

overnight at 25 °C. Watet (10 ml) was added slowly to precipitate the product. The resulting
ptecipitate was washed with water (10 ml), isolated and dried overnight it a vacuum oven at
70 °C to givé the title compound 61.2 mg, (66%) as a ;solid‘ NMR (300 MHz): 10.59 (5, 1H),
10.43 (s, 1H), 8.87 (s, 1H), 8.30 (d, 1H), 8.18 (d, 1H), 7.92 (s, 1H), 7.75-7.84 (m, 3H), 7.55-
7.63 (m, 1H), 7.37-7.48 (m, 2H), 7.31 (d, 1H), 2.35 (s, 3H); m/z 349.
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amino-2-methyl-N-pytidin-3-ylbenzamide (Method 68) or 5-amino-2-chloto-N-(5-

fluotopytidin-3-yl)benzamide for (Method 79) Example 55 and the approptiate SM. In sote

5 cases, furthet purification was tequited (superctitical fluid, Gilson tevetse phase preparatory

HPLC or column chromatogtaphy utilizing an ISCO system). .

Ex. | Compound NMR = m/z | SM

2 | 4-Chloro-N-{4- 10.83 (s, 1H), 10.62 (s, 1H), 8.90 (s, | 367 | 4- _
methyl-3-[(pyridin- | 1H), 8.72 (d, 1H), 8.30 (d, 1H), Chlotopyridine-
3-ylamino)carbonyl] | 8.14-8.21 (m, 2H), 8.09 (s, 1H), 2-carboxylic
phenyl}pytidine-2- | 7.83-7.95 (1, 2H), 7.29-7.41 (1, acid
catboxamide 2H), 2.35 (s, 3H) | |

3 | 2-Methyl-5-{[4- 10.59 (s, 1H), 10.52 (s, 1H), 8.88 (s, | 414 | 4-Methyl-3-
tethyl-3- 1H), 8.25-8.32 (m, 2H), 8.17 (d, (ttifluoromethyl
(trifluoromethyl) 2H), 7.83-7.94 (m, 2H), 7.63 (d, | Ybenzoic acid
benzoyljamitio}-N- | 1H), 7.30-7.41 (m, 2H), 2.52 (s, 3H), '
pytidin-3- 2.35 (s, 3H)
ylbenzamide | .

I [N-{&Methyl3- | 1148 (s, 1), 1058 (5, 1), 1028|371 | IH-Indole-6-

' [(pyridin-3- (s, 1H), 8.89 (s, 1H), 8.31 (d, 1.H), carboxylic acid
ylamino)carbonyl] | 8.19 (d, 1H), 8.08 (s, 1H), 7.98 (s,
phetiyl}-1H-indole- | 1H), 7.87 (d, 1H), 7.65 (s, 2H), 7.55
6-catboxamide | (t, 1H), 7.39 (dd, 1H), 7.29 (d, 1H),

| 6.52 (s, 1H), 2.35 (s, 3H)

5 5-[(3- 10.58 (d, 2H), 8.88 (s, 1H), 8.42 (s, | 357 | 3-Cyanobenzoic
Cyahobenzoyl) 1H), 8.24-8.32 (m, 2H), 8.18 (d, acid
amino]-2-methyl-N- | 1H), 8.07 (d, 1H), 7.91 (s, 1H), 7.73-
pytidin3- 7.85 (m, 2H), 7.30-7.42 (in, 2H),
ylbenzamide 2.36 (s, 3H)




WO 2006/067446

PCT/GB2005/004986

-36-

Ex. | Compound NMR . m/z | SM ,

6 1,3-Dimethyl-N-{4- | 10.55 (s, 1H), 10.05 (s, 1H), 8.88 (s, | 350 i,3-Di111et11yl-
methyl-3-[(pyridin- 1H), 8.30 (d, 1H), 8.18 (d, 1H), 8.00 A .lH-pyrvazole-S- .
3-ylamino)catbony] :(s, 1H), 7.83 (d, 1H), 7.39 (dd, 1H), | . car_boxyllic acid
phenyl}-1H- 724 (d, 1H), 6.5 (s, 1H), 3.82 (s, B
pytazole-5- 3H), 2.31 (d, 6H)

“  carboxamide SRR , | .

7 | 5-[(d-Fluoro-3- 10.59 (s, 1H), 10.35 (s, 111), 8.89 (5, | 364 | 4-Fluoro-3-
methylbehzoyl) IH), 8.30 (d, 1H), 8.18 (d, llH'), methylbenzoic
amitio]-2-tethyl-N- | 7.81-7.95 (m, 4H), 7.26-7.41 (m, acid
pyridin73-' 3H), 2.33 (d, 6H) - ‘

| ylbenzamide o L .

8 | 5-(&-Methoxy-3- | 10.57 (s, 1H), 10.14 (s, 111), 8.8 (s, | 376 .| 4-Methoxy-3-
methylbenzoyl) 1H), 8.30 (d, 1H), 8.18 (d, 1H), 7.91 methylbenzoic
amino]-2-methyl-N- | (s, 1H), 7.80-7.88 (m, 3H), 7.39 (dd, |acid -~
pyridifi-3- | 1H), 7.28 &, 1H), 7.06 (&, 1H),
ylbenzamide 3:79;3.88 (m, 3H), 2.34 (s, 3H), 2.21

| , s, 3H) ‘ | o

9 | N-{4-Methyl-3- | 10.58 (s, 1H), 9.84 (s, 1H), 8.89 (s, | 374 | 23-Dihydro-1-
[(pytidin-3-ylamino) | 1H), 831 (d, 1H), 8.18 (d, 1H), 7.86 benzofurari-7-
carbotiylphenyl}- | (s, 1H), 7.77 (d, 1H), 7.60 (d, 1H), catboxylic acid
2,3-dihydro-1- 7.37-7.46 (m, 2H), 7.29 (d, 1H), -
benzofuran-7- 6.98 (t, 1H), 4.74 (t, 2H), 3.27 (t,

| catboxamide 2H),2.34 (s, 3H) A
10 | N-{4-Methyl-3- 11.45 (s, 1H), 10.59 (s, 1H), 10.25 | 371 | IH-Indole-5-

[(pyridin-3-ylamitio)
carbonyl]phenyl}-

1 H-indole-5-
carboxamide

(s, 1H), 8.90 (s, 1H), 8.26-8.32 (m,
2H), 8.20 (d, 1H), 8.00 (s, 1H), 7.87
(d, 1H), 7.75 (d, 1H), 7.37-7.50 (m,

3H), 7.28 (d, 1H), 6.58 (s, 1H),2.35
1(s,3H) .

carboxylic acid
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benzoyl]amino}-N-
pytidin-3-
ylbenzamide

7.32 (d, 1H), 3.39 (m, 1H), 2.47 (s,
3H), 2.36 (s, 3H) |

-37-

Ex. | Compound | NMR . ~[mz [SM

11 | 8-Methyl-N-{4- 10.58 (s, 1H), 10.14 (s, 1H), 8.89 (s, | 386 | 8-Methyl-
methyl-3-[(pyridin- | 1H), 8.44-8.52 (m, 2H); 8.31 (d, ‘ imidazo[l,2‘-.
3-ylamitio)catbonyl] | 1H), 8.1'9 (d, 1H), 8.07 (s,kllbll), 7.94 a]pyridine-2-
phenyl}imidazo{1,2- | (d, 1H), 7.39 (dd, 1H), 7.30 (d, 1H), carboxylic acid
alpyridine-2- 7.17 @, 1H), 6.91 t, 1H), 2.57 s, |
carboxamide 3H),2.35 (‘sl, 3H) .

12 5-Methy1-N-{4-. 10.53 (s, 1H), 10.46 s, 1), 8.86, | 346 |5 |
methyl-3-[(pytidin- | (d, 1H), 8.23 (d, 1H), 8.55, (s, 1H), Methylnicotinic
3-ylamino)carbonyl] | 8.24 (d, 1H), 8.12(d, 1H), 8.06 (s, | acid
phenyl} 1H), 7.85 (d, 1H), 7.75 (m, 1H),

| hicotinamide 7.33 (m, 1H), 7.25 (m, 1H), 2.33 (s,
o | 31),2.30 (s, 3H) |
13 | 6-Methyl-N-{&- | 1046 (5, 1), 1039 (5, 1H), 8.74 d, [346 [6-
| methyl-3-[(pyridin- ‘11—1),{8.14 (d, 1H), 8.02 (s, 1H), 7.90 Methylpyridine-
3-ylattiiio)catbotiy!] (d, 1H), 7.7-7.8 (tn, 3H), 7.37 (m, 2-carboxylic
| phenylipytidine-2- | 1H), 7.23 (m, 1H), 7.15 (d, 1H), 1acid
catboxatnide 2.46 (s, 3H), 2.20 (s, 3H) |
114 5-{[4-Methoxy-3- 10.65 (s, IH), 10.59 (s, 11—1),‘9.00 (s, | 429 | 4-Methoxy-3-
(t‘riﬂumomethyl). 1H), 8.39 (s, 3H), 8.26 (s, 1H), 8.02. _(triﬂuorométh-yl
benzoyllariino}-2-- | (s, 1H), 7.93 (s, 1H), 7.49 (s, 2H), | )-benzoic acid
methyl-N-pytidin-3- | 7.37 (s, 1H), 4.06 (s, 3H), 2.43 (s, '
ylbenéamide 3H) R | .

15 | 2-Methyl-5-{[2- 10.61 (5, 2H), 8.89 (5, [H), 832 (d, | 413 | 2-Methyl-5-
methyl-s- 1H), 8.19 (d, 1H), 7.8 (s, 1H), 7.77 (triffuotommethyl
(trifluoromethyl) | (n, 3H), 7.58 (d, 1H), 7.40 (m, 1H), )-benzoic acid
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ks
Ex. | Compound NMR m/z | SM
16 | 2-Chloto-N-{4- 10.73 (s, 1H), 10.57 (s; 1H), 8.83 (s, | 434 | 2-Chloro-5-
methyl-3-[(pyridin- | 1H), 8.26 (d, 1H),8.13(d, 1H), 7.97 (ttifluromethyl

phenyl}fS-

benzamide

3-ylamitio)carbonyl]

(triﬂtmrométhyl) :

(s, 1H), 7.74-7.89 (m, 3H), 7.68 (d,
1H), 7.24-7.39 (m, 2H), 3.29 (s, 4H),
2.45 (s, 3H), 2.31 (s, 3H) |

)-benzoic acid

17 | 2-Fluoto-N-{4-

phenyl}-5-

benzamide

methyl-3-[(pyridin-
| 3-ylamitio)catbonyl]

(trifluoromethyl) -

10.95 (s, 1), 10.84 s, TH), 9.10 G5,
1H), 8.53 (d, 1H),8.41 (d, 1H), 8.28
(d, 1H), 8.23 (dd, 1H), 8.06 (s, 1H),
7.97 (d, 1H), 7.85 (t, 1H), 7.63 (dd,

1H), 7.55 (d, 1H), 2.58 (s, 3H)

217 | 2-Fluoro-s.
(triftuoromethyl

)-benzoic acid

18 | 5-{[3-Fluoto-5-
(triﬂuOromethyI) ,

ylbenzamide

benzoylJdmino}-2--
methyl-N-pytidin-3-

10.60 (s, 2H), 10.58 (s, 2H), 8.85 (s,
1H), 8.27 (d, 1H), 8.14 (s, 2H), 8.09
(d, 1H), 7.93 (d, 1H), 7.85 (s, 1H),

7.80 (d, 1H), 7.37 (dd, 1H), 7.29 d, .

1H), 2.31 (s, 3H),

417 | 3-Fluoro-5-
(trifluorotethyl -

)-benzoic acid -

19 | 5-{[4-Fluoro-3-
(trifluoromethyl)

ylbenzamide

_benzoyl]amino}-Z- :
methyl-N-pyridin-3-

10.53 (s, 2H), 8.80 (s, 1H), 8.21-
8.36 (n, 3H), 8.10 (d, 1H), 7.81 (s,
1H), 7.76 (d, 1H), 7.64 (t, 1H), 7.32

(dd, 1H), 7.24 (d, 1H), 2.28 (s, 3H)

417 .| 4-Fluoro-3-
(ttifluotomethyl

| )-benzoic acid

20| 1-Methyl-N-{4-
methyl-3-[(pytidin-

phenyl}-3-

1H-pyrazole-5-

carboxamide

3-ylaminho)carbotiyl]

(trifluoromethyl)-

10.61 (s, 1H), 10.54 (s, 1H), 8.88 (s,
1H), 8.32 (s, 1H), 8.18 (s, 1H), 7.88
(s, 1H), 7.78 (s, 1H), 7.58 (s, 1H),
7.37 (s, 2H), 4.18 (s, 3H), 2.36 (s,
3H) o

403 | 1-Methyl-3-

| (trifluoromethyl
)-1H-pytazole-
5-carboxy1ic '
acid
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-1 24

. .39.
Ex. | Compound NMR | miz | SM
21 | 2-Methyl5-({3- | 10.61 G5, 1H), 1043 s, 11D), 10.02 | 424 | 3-
| [(methylsulfonyl) [ (s, 1H), 8.91 (s, 1H), 8.32 (d, 1H), - [(Methylsulfony
amino]benzoyl) 8.20 (d, 1H), 7.90-7.99 (m, 1H), amino]benzoic
| amitio)-N-pyridin-3- | 7.70-7.85 (m, 3H), 7.38-7.54 (rm, acid -
ylbenzamide | 3H),7.32 (d, 1H), 3.05 (s, 3H), 2.37 o
. (s, 3H) o .
22 | 5(1-Cyano-1- 11.09 (s, 1H), 1029 (s, 1H), 9.21 (5, | 405 | Method 110
methylethyl)-N-{4- | 1H), 8.55 (d, 1H), 8.47 (d, 1H), 8.37
methyl-3-{(pytidin- | (s, 1H), 7.97 (d, 1H), 7.84 (m, 2H),
3-ylamino)carbonyl] | 7.72 (d, 1H), 7.33 (d, 1H), 2.36 (s,
phenyl}«thiophene-34 3H), 1.79 (s, 6H) | '
| catboxamide . | | . | i
23 | 5-(1-Cyano-1- 11.01 (s, 1H), 10.46 (s, 1H), 9.16 (s, | 404 Me‘thdd 109
methylethyl)-N-{4- | 1H), 8.51 (d, 1H), 8.46 (d, 1H), 7.96 |
methyl-3-[(pyridin- - | (dd, 2H), 7.78 (dd, 2H), 7.34-7.30
3-ylamino)earbonyl] | (m, 2H), 2.36 (s, 3H), 1.78 (s;6H) |
phenyl}thiophene-2- | : o
carboxamide o s |
5-{[4-Chloro-3(1- | 11.04 (5, TH), 10.58 (5, 1H), 9.17 (d, | 433 | Method 26
cyaho-1-methyl - | 1H), 8.53 (d, 1H), 8.45 (d, 1H), o
ethylbenzoyl] | 8.03-7.94 (m, 3H), 7.82-7.73 (m,
amino}-2-methyl-N- | 3H),7.35 (d, 1H), 2.37 (s, 3H), 1.86
pytidin-3- (s, 6H)
ylbenzamide ‘ , v :
25 | 2-(1-Cyano-1- 11.21 (s, 1H), 10.81 (s, 1H), 9.28 (s, {400 | Method 112
methylethyl)-N-{4- | 1H), 8.81 (d, 1H), 8.62-8.53 (m, "

methyl-3-[(pyridin-

*| 3-ylaminio)carbonyl]

phenyl}
isohicotihamide

2H), 8.03 (d, 2H), 7.99-7.82 (i,
3H), 7.37 d, 1H), 2.39 (s, 3H), 1.76
(s, 6H)
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benzoyl]amino}-2-

methyl-N-pyridin-3-

ylbehzamide

2H), 4.58 (s, 2H), 2.73-2.85 (m, 6H),
2.40 (s, 3H)

-40 -
Ex. | Compound NMR miz [SM -
26 | 5-[(3-tert-Butyl 1 10.97 (s, 1H), 10.36 (s, 1H), 9.15 (s, | 388 | Method 113
| benzoylamino]-2- | 1H), 8.50 (d, 1H), 8.42 (d, 1H), 8.00
methyl-N-pyridin-3- | (d, 1H), 7.94 (s, 1H), 7.84-7.73 (m,
ylbenzamide 3H), 7.62 (d, 1H), 7.45 (t, 1H), 7.32
- , 1H), 2.37 (s, 3H), 1.33 (s, 9H) | |
27 | 5-{[3-(Azetidin-1- 10.66 (s, 1H), 10.58 (s, 1H), 8.87 (d,. 451 Method 121 -
ylsulfonylbenzoy!] | 1H), 8.35 (m, 2H), 8.30 (dd, 1H), | -
amino}-2-methyl-N- | 8.17 (m, 1H), 8.02 (m, 1H), 7.88 (m,
pyridin-3- | 3H),7.39 (dd, 1H), 7.33 (d, 1H),
| ylbenzamide 3.7 (t, 2H), 2.68 (s, 3H), 2.36 (bs
. 2H), 2.00 (m, 2H) |
28 | 2-Methyl-5-{[3- T1.19(s, TH), 10.80 (5, 1H), 9.25 (s 409 | 3-
| (methylsulfonyl) 1H), 8.56 (m, 3H), 8.31 (m, 1H), | (Methylsulfonyl
benzoyl]amino}-N- | 8.13 (m, 1H), 8.03 (d, 1H), 7.86 (i, )-benibic acid
pytidin-3- 3H), 7.35 (d, 1H), 2.49 (s, 3H), 2.38 o
ylbetizamide (s, 3H) | ) | |
29 | 5.(3- T1.16 (s, 1H), 10.74 (s, lH) 524G 450 | Method 122
[(Cyclopropylamino | 1H), 8.58 (d, 1H), 8.53 (d, 1H),842 | |
)sulfonyllbenzoyl} | (bs, 1H), 8.27 (d, 1H), 8.08 (d, 1H),
amino)-2-methyl-N- | 8.03 (d, 1H), 8.01 (d, 1H), 7.86 (in,
pytidin-3- 2H), 7.79 , 1H), 7.35 (d, 1H), 2.38
| ylbetizamide (s, 3H), 2.12 (m, 1H), 0.47 (m, 2H),
| 0.37 (m, 2H) |
30 |54 11.25 (s, 1H), 10.82 (5, 1H), 9.20- | 456 | Method 23
[(Dimethylamito) 9.35 (n, 1H), 8.52-8.65 (m, 2H), .
tethyl]-3- 8.37-8.48 (i, 2H), 8.05 (s, 1),
(trifluoromethyl) | 7.83-7.98 (m, 2H), 7.31-7.45 (m,




Ditnethylbut-1-yn-1-
yl)benzoyllamino}-

2-methyl-N-pytidin-
3-ylbenzamide

[H), 8.55 (d, 1H), 8.47 (d, 1H), 8.02
d, 1H), 7.95 (s, 1H), 7.89 (d, 1H),
7.84-7.80 (m, 2H), 7.58-7.47 (m,
2H), 7.33 (d, 1H), 2.36 (s, 3H), 1.30
(s, 9H)

WO 2006/067446 PCT/GB2005/OQ4986
. -
| Ex. | Compound ‘ NMR - |miz |SM _
31 | 5-{[4-[(4-Ethyl 11.33 (s, 1H), 10.78 (s, 1H), 9.32 (s, | 525 | Method 22
piperaziti-1- 1H), 8.58-8.72 (m, 2H), 8.29-8.43 .
| yhmethyl]-3- (m, 2H), 8.06 (s, 2H), 8.00 (dd, 1H),
(triffuoromethyl) | 7.88 (d, 1H), 7.37 (d, 1H), 3.99 (s,
‘benzoyllamino}-2- | 2H), 3.43-3.58 (m, 3H), 3.12 d,
methyl-N-pyridin-3- | 5H), 2.85 (s, 1H), 2.40 (s, 3H)
ylbenzamide . ‘
32 | 5-({3-(1-Cyano-1- 11.12 (s, 1H), 10.70 (s, 1H), 9.20 (s, | 455 | Method 28
| methylethyl)-5- {H), 8.45-8.60 (tn, 2H), 8.18 (d, |
[(dimethylatnino) | 2H), 8.04 (d, 2H), 7.78-7.92 (m,
methylJbenzoyl} | 2H), 7.37 (d, 1H), 4.43 (s, 2H), 2.74
| amino)-2-methyl-N- | (s, 6H), 2.32-3.44 (m, 3H), 1.79 (s,
pytidin-3- 6H) ’
ylbenzamide : ,
33 | 5-{[3-(3-Hydroxy-3- | 10.38 (s, 1H),10.25 (s, 1H), 8.68 (s, | 413 | Method 25
methylbut-1-yn-1- | 1H), 8.11 (d, 1H), 7:98 (d, 1H), 7.80 | |
| yhbenizoyllamino}- | (s, 1H), 7.73-(s,I2H),_7.64 d,1H),
2-methyl-N-pyridin- | 7.29-7.42 (m, 2H), 7.19 (dd, 1H),
| 3-ylbenzamide 7.1 (d, 1H), 2.16 (s, 3H), 1.28 (s,
I 6H) | B
38 [51B63 11.07 (s, 1H), 10.47 (s, 1H), 9.20 (s, | 411 | Method 24
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. . |

Ex. -| Compound NMR : . m/z ‘ SM

35 | 5-({3-(1-Cyano-1- 10.92 (s, 1H), 10.60 (s, 1H), 9.09 (s, | 510 | Method 27

| methylethyl)-5-[(4- | 1H), 8.34-8.49 (m, 2H), 8.09 (s, 2H),

‘methylpiperazin-1- | 7.99 (s, 1H), 7.89(d, 2H), 7.67 (dd,
yhymethyl]benzoyl} - | 1H), 7.35 (d, 1H), 4.15 (br. s, 2H),
amino)-2-methyl-N- | 3.2- 3.6 (br. m, 8H), 2.78 (s, 3H),

| pyridin-3- 2.39 (s, 3H), 1.69-1.82 (m, 6H)

.| ylbenzamide , '

36 | 5-[(3,5- 10.58 (s, 1H), 10.26 (s, 1H), 8.87 (s, | 359 | 3,5-
Ditmethylbenzoyl) | 1H), 8.30 (d, 1H), 8.18 (d, 1H), 7.91 . Dimethylbenzoi
amino]-2-methyl-N- | (s, 1H), 7.83 (d, 1H), 7.56 (s, 2H), ¢ acid
pyridin-3- 7.39 (dd, 1H), 7.29 (d, 1H), 7.22 (s,
ylbenzamide 1H), 2.34 (s, 9H) | ) )

137 [516.5- 10.60 (s, 1H), 1047 (s, 1), 8.88 (s, | 367 | 3.5-
- | Difluotobenzoyl) ‘1H), 8.31 (d, 1H), 8.18 (d, 1H), 7.90 a Difluotobenzoic
| amitio]-2-methyl-N- | (s, 1H), 7.81 (d, 1H), 7.69 (d, 2H), acid
pytidin-3- 7.55 (s, 1H), 7.30-7.42 (m, 2H), 2.36 | |
ylbetizamide (s, 3H)
38 | 5-[(3- 10.59 (s, 1H), 10.42 (s, 1H), 8.88 (s, | 457 .| 3-lodobenzoic -
| lodobenzoyl)amino] | 1H), 8.31 (s, 2H), 8.18 (d, 1H), 7.89-| acid
-2-methyl-N- 7.98 (i, 3H), 7.83 (d, 1H), 7.29-
| pytidin-3- 7.41 (m, 3H), 2.35 (s, 3H) -
, ylbenzamide . R et
39 | 5-[(3.5- | 10.58 (s, 1H), 10.28 (s, 1H), 8.88 (s, | 391. [ 3,5-Dimethoxy-
| Dimethoxybenzoyl) - | 1H), 8.30 (d, 1H), 8.17 (d, 1H), 7.90 betizoic acid
amino]-2-methyl-N- | (s, 1H), 7.83 (d, 1H), 7.39 (dd, 1H),
pyridin-3- 7.30 (d, 1H), 7.10 (s, 2H), 6.71 (s,
ylbetizamide 111), 3.80-3.83 (m, 6H), 2.35 (s, 3H)

40| 2-Methyl-5-[(3- 10.58 (s, TH), 1031 (s, 1H), 8.88 (s, | 345 | 3-
meth'ylbenzoyl)' 1H), 8.30 (d, IH), 8.18 (d, 1H), 7.92 - | Methylbenzoic
amitio]-N-pytidin-3- | (s, 1H), 7.83 (d, 1H), 7.73-7.79 (in, acid
ylbenzamide 2H), 7.36-7.43 (m, 3H), 7.29 (d,

1H),2.39 (s, 3H), 2.34 (s, 3H)
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ylbenzamide

2H), 7.37-7.46 (mm, 2H), 7.30.(d,
1H), 7.15 (d, 1H), 4.00 (t, 2H), 2.35
(s, 3H), 1.75 (q, 2H), 0.99 (t, 3H)

43

Ex. | Compound NMR _ mz |SM

41| 5-](3-Isopropoxy | 10.58 (5, 1H), 10.29 (s, TH), 8.87 (5, | 389 | 3-Isopropoxy-
benzoyi)alﬁino]-}v 1H), 8.30 (d, 1H), 8.18 (d, 1H), 7.93 benzoic acid
methyl-N-pyridin-3- | (s, 1H), 7.83 (d, 1H), 7.37-7.50 (m, - |
ylbenzamide . | 4H), 7.29 (d, 1H), 7.14 (d, 1H),
| | | 4.67-4.74 (m, 1H), 2.35 (s, 3H), 1.28

_ (d, 6H)
2 |53 10.57 (s, 1H), 10.23 (s, 1H), 887 (s, | 374 | 3-
(Dimethylamino) - | 1H), 8.30 (d, lH).,f 8.18 (d, 1H), 7.91 (Dimethylamin
benzoylJamino}-2- | (s, 1H), 7.83 (d, 1H), 7.27-7.41 (m, 0)-benzoic dcid
| methyl-N-pytidin-3- | 3t1), 7.21-7.24 (m, 2H), 6.92 (d, |
ylbenzamide 1H), 2.95 (s, 6H), 2.34 (s, 3H) -

43 | 5({3- 10.29 (s, 1H), 1023 (s, 1H), 888 (s, | 413 |3- |

[(Di'HUOfomethyl) IH), 8.31 (d, 1H), 8.10-8.18 (m," e [(_D_iﬂliorometh
thio]benzoyl }amino) ZH), 8.07 (d, 1H), 7.89 (s, 1H), 7.75- yl)—fhio]beﬂzoic
-2-methyl-N- 7.84 (m, 2H), 7.62 (t, 1H), 7.34-7.38 acid
pytidin-3- (t, 1H), 7.30 (d, 1H), 3.77 (d, 111), |

. ylben’zamide.' 2.38 (s, 3H)

44 | 5-[(3-Chloro 10.29 (s, 1H), 10.22 (s, 1H), 8.88 (5, | 365 | 3-

' bénzoyl)amino]-Z— | 1H), 8.30 (s, 1H), 8.14 (d, 1H), 8.02 " | Chlorobenzoic
methyl-N-pytidin-3- | (s, 1H), 7.93 (d, 1H), 7.89 (s, 1H), acid
ylbenzamide 7.80 (d, 1H), 7.61-7.65 (m, 1H), '

7.55 (i, 1H), 7.36 (dd, 1H), 7.29 (d,
| 1H), 2.38 (s, 3H) |

45 | 2-Mothyl-5-[(3- 10.58 (5, 1H), 1031 (5, 1H), 888 (5, | 389 | 3-
propoxybetizoyl) 1H), 8.31 (d, 1H), 8.18 (d, 1H), 7.93 Propoxybenzoic
amino]-N-pytidin-3- | (s, 1H), 7.84 (d, 1H), 7.48-7.55 (m, acid |
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betizamide

4H), 7.15-7.25 (m, 2H), 2.18 (s, 1H) |

44 -
Ex. | Compound NMR | | m/z |SM
46 | 51G-Methoxy [ 10.28 (s, 1H), 10.07 (s, 1H), 888 (5, | 361 |3-
benzoyl)amiﬁo]-2— | 1H), 8.30 (d, 1H), 8.14 (d, 1H), 7.91 Methoxybenzoi
methyl-N-pytidin-3- | (s, 1H), 7.81 (d, 1H), 7.56 (d, 1H), - ¢ acid
ylbenzamide 7.51 (s, 1H), 7.43 (t, 1H), 7.36 (dd,
- [H), 7.28 (d, 1H), 7.14 (d, 1H), 3.85
| (s, 3H), 2.38 (s, 3H) |
47 | 54(3-Bromo 1029 (s, TH), 10.22 (5, 1H), 888 (5, | 410 | 3-
benzoylamino}-2- | 1H), 831 (d, 1H),8.12-822(m, | | Bromobenzoic
methyl-N-pyridin-3- | 2H), 7.97 (d, 1H), 7.89 (s, 1H), 7.75- | acid
ylbenzamide 7.83 (m, 2H), 7.49 (t, 1H), 7.34-7.39
- (m, 1H), 7.29 (d, 1H), 2.38 (s, 3H) |
48 | 5-[(3-Isobutoxy 10.57 (s, 1H), 10.30 (s, 1H), 8.87 (s, | 403 |3-
| benzoylyaminol-2- | 1H), 8.30 (d, 1H), 8.17 (d, 1H), 7.91 Isobutoxybefizo
methyl-N-pyridin-3- | (s, 1H), 7.83 (d, 1H), 7.48-7.54 (i, ic acid
ylbenzamide 2H), 7.36-7.45 (m, 2H), 7.29 (d,
1H), 7.15 (d, 1H), 3.81 (d, 2H), 2.34
| (s, 3H), 1.96-2.10 (m, 1H), 0.94-
o 1.00 (m, 6H) | |
D |51 -Cyano-1- | 1059 (s, TH), 10.43 (s, 1H), B88 (5, | 398 | 3-(1-Cyaho-1-
| methylethyl) 1H), 8.30 (d, 1H), 8.18 d, 1H), 8.05 methylethyl)-
benzoyl]amino}-2- | (s, 1H), 7.88-7.97 (m, 2H), 7.84 (d, benzoic acid
methyl-N-pytidin-3- | 1H), 7.75 (d, 1H), 7.60 t, 1H), 7.39
ylbenzatnide (dd, 1H), 7.32 (d, 1H), 2.36 (s, 3H),
. 1.71-1.76 (m, 6H)
50 [ 2-Methyl-N-pyridin- | 1044 (s, 1H), 10.42 (5, 1H), 8.72(d | 400 | 3-
3-y1-5-{[3- J=2.2Hz, 1H), 8.10-8.15 (tn, 3H), | Trifluotobenzoi
(triffuotomethyl) - 8.04 (d J=8.3Hz, 1H), 7.61-7.83 (i, c acid
| benzoyl)amino}
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- 45-

Ex. | Compound NMR m/z | SM

51 - | N-{4-Methyl-3- . 10.58 (s, 1H), 10.40 (s, 1H), 8.87(d, | 416 | Method 30
[(pyridin-3- 1H), 8.46 (s, 2H), 8.30 (d, 1H), 8.17
ylamino)carbonyl] | (d, 1H), 7.90 (d, 1H), 7.82 (dd, 1H),

| pheny1}-5-piperidin- | 7.70 (s, 1H), 7.40 (dd, 1H), 7.32 (d,
I-ylnicotinamide | 1H), 3.30-3.26 (m, 4H), 2.35 (s, 3H),
1.69-1.59 (m, 6H)

52 | N-{4-Methyl-3- 1 11.00.(s, 1H), 10.65 (s, 1H), 9.14 (s, | 418 | Method 31
[(pytidin-3- 1H), 8.60 (s, 1H), 8.54-8.50 (m, 2H),
ylamino)carbonyl] | 8.32 (d, 1H), 8.00-7.97:(m, 2H),
phenyl}-5- 7.83-7.77 (in, 2H), 7.36 (d, 1H),
motpholin-4- 1377 (t, 4H), 3.33 (1, 4H), 237 G5,
ylhicotinamide 3H) ' S

53 | 5-(Dicthylamino)-N- | 11.18 (s, 1H), 11.05 (s, 1H), 9.23 (s, | 404 | Method 32
{4-methyl-3- 1H), 8.59-8.51 (m, 3H), 8.32 (d,

| [pyridin-3- 1H), 8.07 5, 1H), 8.03 (s, 1H), 7.90-
ylamitio)catbonyl] | 7.85 (in, 2H), 7.36 (d, 1H), 3.53 (q,
phenyl} 4H), 2.38 (s, 3H), 1.14 (1, 6H)
nicotinamide - - ‘

54 | 5-(I-Cyano-1- 11.23 (s, 1H), 10.78 (s, 1H), 9.29(d, [ 400 | Method 33
methylethyl)-N-{4- | 1H),9.12 (d, 1H), 8.96 (d, 1H), 8.62 o
thethyl-3-[(pyridin- | (d, 1H), 8.56 (d, 1H), 8.44 (t, 1H), -
3-ylamino)catbonyl] | 8.03 (d, 1H), 7.95 (dd, 1H), 7.84

| phenyl} (dd, 1H), 7.37 (d, 1H), 2.39 (s, 3H),
nicotinamide - ' ‘1.80 (s, 6H)

55 | 2-Chloro-5-[(3- 11.06 (s, 1H), 10.45 (s, 1H), 8.68 (s, | 410 | Method 34
cyclopropylbenzoyl) | 1H), 8.36 (d, 1H), 8.16 (dt, 1H), '
aino]-N-(5- .05 (d, 1H), 7.95 (dd, 1H), 7.71 (d,

fluoropyridin-3-
yl)benzamide

1H), 7.55 - 7.65 (n, 2H), 7.40 t,
1H), 7.27 - 7.36 (m, 1H), 2.01 (ddd,
1H), 0.95 - 1.04 (tn, 2H), 0.76 (ddd,
2H) :
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-46 -

Ex. | Compound NMR m/zv | SM

56 | 5-[(3-Cyclopropyl- | 11.15 (s, 1H), 10.44 (5, 1H), 9.25 (s, | 391 | Method 226
5-fluorobenzoyl) | 1H), 8.8 (d, 1H), 8.52 (d; 1H), 8.01
amino]-2-methyl-N- | (d, 1H), 7.78 - 7.93 (m, 2H), 7.46 -
pytidin-3- 7.56 (m, 2H), 7.34 (d, 1H), 7.16 (d,
ylbenzamide 1H), 2.37 (s, 3H), 2.04 (td, 1H), 0.95
' | - 1.07 (m, 2H), 0.81 (dt, 2H)

[57 | 5-Chloro-N-{4- 11.95 (s, 1H), 10.60 (s, 1H), 1040 [ 405 | 5-chloro-TH-
methyl-3-[(pyridin- | (s, 1H), 8.88 (s, 1H), 8.31 (d, 1H), indole-2-
.3-ylamino)carbonyl] 8.17 (d, 1H), 7.93 (s, 1H), 7.87 (d, carboxylic acid
phenyl}-1 H-indole- | 1H), 7.78 (s, 1H), 7.45 (d, 1H), 7.42 | |
2-catboxamide | (s, 1H), 7.39 (m, 1H), 7.32 (d, 1H),

1 7.24 (d, 1H), 2.36 (s, 3H)

58 | 4,6-Difluoro-N-{4- | 12.20 (s, 1H), 10.62 (s, 1H), 1039 | 407 | 4.6-difluoro-
methyl-3-[(pytidin- | (s, 1H), 8.89 (s, 1H), 8.32 (d, 1H), lH-ind‘olie-?.-.
3-ylatino)catbonyl] | 8.18 (d, 1H), 7.93 (s, 1H), 7.86 (d, carboxylic acid
phenyl}-1H-indole- | 1H), 7.56 (s, 1H), 7.40 (m, 1H), 7.34
2-carboxamide (d, 1H), 7.08 (d, 1H), 6.95 (in, 1H),

f 237 (s, 3H) . |

159 | 2-Chloro-N-{4- 10.17 (s, 1H), 9.98 (5, 1H), 9.56 (s, | 367 | 2-
methyl-3-[(pyridin-- | 1H), 8.80 (s, 1H), 8.19 (s, 1H), 8.11 chloroisonicotin
3-ylamino)carbonyl] | (s, 1H), 7.80 (s, 1H), 7.72 (s, 1H), ic acid
phenyl} 7.14 (s, 2H), 6.99 (s, 1H), 3.66 (s,

| isonicotinamide 3H), 2.15 (s, 3H) |

60 | 5-{[4-Chloro-3- 10.65 (s, 2H), 8.92 (s, 1H), 8.40 (s, | 434 [ 4-chloro-3- |
(trifluoromethyl) 1H), 8.34 (s, 1H), 8.24 (s, 2H), 7.92 (trifluoromethyl
betizoyljamino}-2- | (s, 2H), 7.83 (s, 1H), 7.44 (s, 1H), benzoic acid
methyl-N-pytidin-3- | 7.33 (s, 1H), 2.37 (s, 3H) |
ylbetizamide
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_47-

Ex. | Compound NMR m/z SM _

61 | 5-Methoxy-N-{4- | 11.58 (s, 1H), 10.59 (s, 1H), 10.26 = | 401 | 5-methoxy-1H-
methyl-3-[(pyridin- | (s, 1H), 8.90 (s, 1H), 8:31 (s, 1H), indole-2-
3-ylamino)carbonyl]" | 8.19 (s, 1H), 7.91 (s, 2H), 7.35 (s, carboxylic acid
phenyl}-1H-indolé- 3H), 7.13 s, TH), 6.87 (s, 1H), 3.78 |

2-carboxatnide (s 3H) 2.34 (s, 3H) N

62 | N-{4-Methyl-3- 11.75 (s, 1H), 10.60 (s, 1H), 10.32 | 371 | 1H-indole-2-
[(pyfidiﬁ-34y1amin0) (s, 1H), 8.89 (s, {H), 8.31 (s, IH), catboxylic acid
catbonyljphenyl}- | 8.19 (s, 1H), 7.95 (s, 1H), 7.87 s, | |
1 H-indole-2- 1H), 7.67 (s, 1H), 7.43 (s, 3H), 7.32
catboxamide | (s, 1H), 7.21 (s, 1H) 7.05 (s, 1H)

2.36 (s, 3H) | | |
63 | 5-Chloto-2- 10.59 (s, 1H), 10.30 (s, 1H), 8.89 (s, | 396 | 5-chloro-2-
'| methoxy-N-{4- 1H), 8.33 (s, 1H), 8.19 (s, 1H), 7.88 methoxybenzoi |
methyl-3-[(pytidin- | (s, 1H), 7.76 (s, 1H), 7.58 (s, 2H), |cacid -
| 3-ylamitio)catbonyl] | 7.40 (s, 1H), 7.31 (s, 1H), 7.22 Gs,
| phenyl}benzatmide II-I), 3.91 (s, 3H), 2.35 (s, 3H) |

64 | 5-Methyl-N-{4- TT.60 s, 1H), 1059 (s, 1H), 1026 [ 385 | 5-methyl-17-
methyl-3-[(py'ridin- (s,- 1H), 8.89 (s, 1H), 8.31 (s, 1H), inddle-i-_ “
3-ylamino)carbonyl] | 8.19 (s, 1H), 7.94 (s, 1H), 7.87 (s, carboxylic acid
phettyl}-1H-indole- | 1H), 7.44 (s, 1H), 7.35 (s, 3H), 7.05 |
2-carboxamide | (s, 1H), 3.31 (s, 3H), 2.36 (s, 3H)

65 | 5-Mothyl-N-{4- 10.75 (s, 1H), 10.57 (5, 1H), 8.87 (5, | 337 |5-
methyl-3-[(pyridin- | 1H), 8.31 (s, 1H), 8.18 (s, 1H), 7.95' methylAisoxazole _
_3-ylafr1in0)carbony1] (s, 1H), 7.81 (s, 1H), 7.39 (s, 1H), -3-carboxylic
phenyl}isoxazole-3- | 7.30 (s, 1H), 6.66 (s, 1H), 3.30 (s, acid |
carboxamide 3H), 2.34 (5, 3H)

66 2-Chlof0-6-methy1- 10.76 (s, 2H), 8.97 (s, 1H), 8.37 (s, | 381 | 2-chloro-6-
N-{4-methyl-3- | 1H), 8.27 (s, 1H), 7.95 (s, 1H), 7.82 | methylisonicoti

| [(pytidin-3-ylamino) ‘(s‘, 3H), 7.52 (s, 1H), 7.33 (s, 1H), fiic acid

carbonyl]phenyl}

isonicotinamide

2.55 (s, 3H), 2.36 (s, 3H)
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|

[(pytidin-3-ylamino)
carbonyl]phenyl}-
1 H-indole-4-

catboxatnide

(s, 1H), 8.91 (s, 1H), 8.32 (s, 1H),
8.20 (s, 1H), 8.02 (s, 1H), 7.85 (s,
1H), 7.59 (s, 2H), 7.48 (s, 1H), 7.40
(s, 1H), 7.30 (s, 1H), 7.21 (s, 1H),
6.86 (s, 1H), 2.36 (s, 3H)

- 48 -
Ex. | Compound NMR m/z | SM
67 | N-{4-Mcthyl-3- 10.59 (s, 1H), 10.44 (5, 1H), 8.90 (s, | 416 | 2-morpholin-4-
| [(pyridin-3-ylamino) | 1H), 8.32 (s, 2H), 8.19 (s, 1H), 7.91 ylisonicotinic
carbonyl]phenyl}-2- | (s, 1H), 7.83 (s, 1H), 7.41 (s, 1H), acid
motpholin-4- 7.34 (s, 1H), 7.27 (s, 1H), 7.15 (s, .
| ylisonicotinamide | 1H), 3.73 (s, 4H), 3.54 (s, 4H), 2.36
| s, 3H) R
68 | 1<tert-Butyl3- 10.66 (s, 1H), 10.56 (s, 1H), 8.86 (s, | 392 | I-tert-butyl-3-
methyl-N-{4- 1H), 8.31 (s, 1H), 8.17 (s, 1H), 7.84 methyl-1H-
| methyl-3-[(pytidin- | (s, 1H),‘ 7.70 (s, 1H), 7.40 (s, IH), : | pyrazole-5-
3-ylamino)carbony1] 7.28 (s, 1H), 6.38 (s, 1H), 2.33 (s,' carboxylic acid
phenyl}-1H- 3H), 2.18 (s, 3H), 1.57 (5, 9H) '
| pyrazole-5- '
carboxamide .
69 5-[(3-Cyclopropyl 10;57'(5, 1H), 10.29 (s, 1H), 8.88 (s,, 372 | Method 34
| benzoyhaminol-2- | 1H),8.31 (s, 1H), 8.18 (s, 1H), 7.93 |
tnethyl-N-pytidin-3- | (s, 1H), 7.84 (s, 1H), 7.71 (s, 1H),
ylbenzamide | 7.63 (s, 1H), 7.40 (s, 2H), 7.30 s,
2H), 4.09 (s, 1H), 2.35 (s, 3H)‘,‘1.00
| . | (s, 2H), 0.76 (s, 2H) |
70 | N-{4-Methyl3- | 1129 (s, 1H), 10.62 (5, 1H), 1040 | 371 | 1H-indole-7-
[(pytidin-3-ylatriino) | (s, 1H), 891 (s, 1H), 833 (s, 1H), caboxylic acid
| carbonyliphenyl}-~ | 8.19 (s, 1H), 8.1 (s, 1H), 7.84 (s, :
{ H-indole-7- 3H), 7.36 (s, 3H), 7.12 (s, 1H), 6.55
catboxamide G, 1H),237(s,3H) | |
N-{4-Methyl-3- 1138 (s, 1H), 10.59 (5, 1H), 1029 | 371 | 1H-indole-4-

carboxylic acid
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249 -
Ex. | Compound NMR _ miz [SM
72 | terr-Butyl (3-[({4- | 10.62 (s, 1H), 10.35 (5, 1H), 9.58 (5, | 446 | 3-[ter-
methyl-3-[(pyridin- | 1H), 8.90 (s, 1H), 8.33 (s, 1H), 8.20 blitoxycarbonyl
3-ylamino)carbonyl] | (s, 1H), 8.04 (s, 1H), 7.93 (s, 1H), )amito]benhzoic
| phenyl}amino) 781 (s, iH), 7.56 (s, 2H), 7.41 (s, | acid
| carbonyl]phenyl} - | 2H), 7.29 (s, 1H), 2.35 (s, 3H), 1.49
catbamate (s, 9H) | ' _
73 | 2,2-Dimethyl-N-{4- | 10.60 (s, 1H), 9.78 (s, 1H), 8.89 (s, | 402 .| 2,2-dimethyl-
| methyl-3-[(pyridin- | 1H), 8.31 (s, 1H), 8.19 (s, 1H), 7.87 2,3-dihydro-1-
| -3-ylamino)catbonyl] | (s, 1H), 7.68.(5, 2H), 7.36 (s, 3H), benizofuran-7-
| phenyl}-2,3- 1 6.97 (s, 1H), 3.10 (s, 2H), 2.35 (s, .carboxylic acid
dihydto-1- 3H), 1.53 (s, 6H) o
benzofﬁran—?- o -
carboxatnide
74 | 5-Bromo-N-{4- | 10.59 (s, 1H), 10.42 (s, 1H), 8.88 (s, | 401 | 5-bromo-2-
‘ methyl-3-[(pyridin- | 1H), 8.31 (s, 1H), 8.17 (s, 1H), 7.84 furoic acid
| 3-ylamito)catbonyl] | (s, 2H), 7.47 (s, 1H), 7.39 (s, IH),A |
phenyl}-2-furamide | 7.29 (s, 1H), 6.83 (s, 1H), 2.34 (s,
3H) N .
75 2,4-Dimethyl-N-{4- | 10.57 (s, 1[‘1), 10.18 (s, 1H), 8.88 (s, | 367 | 2,4-dimethyl- -
methyl-3-[(pytidin- | 1H), 8.30 (s, 1H), 8.18 (s, 1H), 7.80 | 1,3-fh‘iazo1e-5-
3-ylamino)carbonyl] | (s, 1H), 7.70 (s, 1H), 7.39 (s, 1H), | carboxylic acid
phenyl}-1,3- 7.28 (s, 1H), 2.65 (s, 3H), 2.53 (s, |
| thiazole-5- 3H), 2.33 (s, 3H) |
carboxamide ' |
76 | N-[4-Methyl-3- | 10.59 (5, 1H), 1039 (5, 1H), 8.88 (s, | 414 | 5-pynidin-2-

[(pytidin-3-ylamino)
catbonyl]phenyl}-5-
pytidin-2- |
ylthiophene-2-
catboxamide

1H), 8.57 (s, 1H), 8:31 (s, 1H), 8.19
(s, 1H), 8.01 (s, 2H), 7.85 (s, 4H),
7.36 (s, 3H), 2.35 (s, 3H)

ylthiophene-2-

carboxylic acid -




mmethylethyl)-5-[({4-
methyl-3-[(pytidin-
3-ylamino)carbotiyl]
phienyl }amito)
carbonyl]phetyl}
methanesulfonic
acid

1H), 8.44 (dd, 2H), 7.99 (s, 1H),
7.88 - 7.95 (m, 2H), 7.84 (dd, 1H),
7.68 - 7.76 (m, 1H), 7.65 (s, 1H),
7.34 (d, 1H), 3.81 (s, 2H), 2.39 (s,
3H), 1.75 (s, 6H)

WO 2006/067446 ‘ PCT/GB2005/004986
-50-
Ex. | Compound NMR m/z - | SM
77 | 1-Methyl-N-{4- . 10.61 (s,-1H), 10.43 (s, 1H), 8.90 (s, | 385 | 1-methyl-1H-
methyl-3-[(pyridin- | 1H), 8.32 (s, 1H), 8.20 (s, 1H), 7.97 indole-2-
3-ylamino)carbonyl] | (s, 1H), 7.80 (s, 1H), 7.71 (s, 1H), carboxylic acid
phenyl}-14-indole- | 7.58 (s, 1H), 7.35 s, 4H), 7.15 (s, |
2-carboxamide 1H), 4.01 (s, 3H), 2.35 (s, 3H) |
78 | 2-Methyl-N-pyridin- | 10.66 (s, 1H), 10.59 (s, 1H), 8.87 (s, | 400 | 2-
3-yl-5-{[2- 1H), 8.30 (s, 1H), 8.17 (s, 1H), 7.82 | | (trifluoromettiyl
| (trifluoromethyl) (s, 3H), 7.70 (s, 3H), 7.38 (s, 1H), ) benzoic acid
benzoyl]amino} 1730 (s, 1H), 2.34 (s, 3H) |
benzamide .
79 | 3-Methyl5-[(3- | 1057 (s, 1H), 10.39 (s, 1H), 8.89 (s, | 424 | 3-
phenoxybenzoy!) | | 1H), 8.31 (s, 1H), 8.19 (s, 1H), 7.92 phetoxybenzoic
| atnino]-N-pyridin-3- | (s, 1H), 7.79 (s, 2H), 7.57 (s, 2H), acid |
| ylbenzamide 7.41 (s, 3H), 7.30 (s, 1H), 7.20 (s,
o 2H), 7.07 (s, 2H), 2.35 (5, 3H)
|80 [5-({3-(1-Cyano-1- | 10.93 (s, 1H), 10.49 (s, IH), 9.14 (s, | 458 | Method 37
methylethyl)-5- 1H), 8.49 (d, 1H), 8.36 (d, 1H), 7.92 ‘
[(methylthio)methyl | - 8.03 (m, 2H), 7.80 - 7.92 (m, 2H),
Jbenizoyl}amino)-2- | 7.64 - 7.75 (m, 2H), 7.38 (d, 1H),
nitethyl-N-pytidin-3- | 3.84 (s, 2H), 2.38 (s, 3H), 2.01 (s,
ylbetzamide 3H), 1.77 (s, 6H) 4 |
81 | {3-(I-Cyano-1- 10.94 (s, 1H), 10.43 (5, 1H), 9.13 (s, | 492 | Method 38
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benzoyl]amino}-2-

thethyl-N-pytidin-3
ylbenzamide

| (s, 2H), 8.06 (d, 1H), 7.96 (s, 1H),

7.79 (dd, 3H), 7.60 - 7.72 (m, 2H),
7.32 (d, 1H), 2.35 (s, 3H), 1.98 t,
3H)

Ex. | Compound NMR m/z | SM
82 | 510311 10.85 (s, 1H), 10.44 (s, 1H), 9.06 (s, | 480 | Method 40
[(Dimethylamino) | 1H), 8.45 (d, 1H), 8.35 (d, 1H),8.15 |
| sulfonyl}-1- s, 1H), 7.96 - 8.01 (m, 2H), 7.80 -
| methylethy!} 7.88 (i, 2H), 7.65 (dd, 1H), 7.57 (t,
| benzoyhamino-2-- | 1H), 7.33 (d, 1H), 2.60 (s, 6H), 2.37
1ﬁethyl-N—pyridin-3- (s, 3H), 1.79 (s, 6H) |
| ylbenzamide . | | .
83 | 5-B-(L1- | 10.85 (s, 1H), 1038 (5, 1H), 9.07 (s, | 397 | Method 41
Ditmethylprop-2-yn- | 1H), 8.45 (d, 1H), 8.36 (d, 1H), 8.08 |
L-yhbetzoyl] | (s, 1H), 7.96 (s, 1H), 7.74 - 7.86 (m,
ammino}-2-methyl-N- | 3H), 7.65 (g, 1H), 7.50 (t, 1H), 7.32.
pytidin-3- |, 1H), 2.35 (s, 3H), 1.57 (s, 6H)
y]benzamide 1 ' o
84 | 5{p3-(11- 10.59 (s, 1H), 10.38 (5, 1H), 8.88 (s, | 411 | Method 42
| Dimethylbut-2-yti-1- | 1H), 8.30 (d, 1H), 8.18'(d, 1H), 8.08
ybbenzoyllamino}- | (s, 1H), 7.92 (s, 1H), 7.80 -7.87 (m,
2-methyl-Nopytidin- | 2H), 7.7 (d, 1H), 7.50 (&, 1H), 7.40
3-ylbenzamide dd, 1H), 7.31 (d, 1H), 2.36 (s, 3H),
o 1.85 (s, 3H), 1.55 (s, 6H) |
85 | 5-[(3- 10.45 (s, 1H), 9.90 (s, 1H), 8.66 (s, | 417 | Method 45
| {[(Ditnethylamito) - | 1H), 8.08 (s, 1H), 8.02 (d, 1H), 7.93 o
carbonyljamino} | (d, 1H), 7.56 (d, 2H), 7.36 (dd, 1H),
betizoyl)amitio]-2- | 7.20 - 7.28 (m, 2H), 7.07 (d, 1H),
methyl-N-pytidin-3- | 6.84 - 6.97 (n, 2H), 2.05 (s, 7H),
| ylbenzamide 1.90 (s, 3H) | o
86 | 5-13-(1,1- 11092 (s, 1H), 10.50 (s, 1H), 9.11 (5, | 395 | Method 47
Difluoroethyl) 1H), 8.48 (d, 2H), 8.37 (d, 1H), 8.12




atnito]-2-methyl-N-
pytidin-3-
ylbenzatide

7.56 (d, 1H), 7.40 (dd, 1H), 7.31 (d,
1H), 7.28 (d, 1H), 2.41 (5, 3H), 2.36
(s, 3H)

WO 2006/067446 PCT/GB2005/004986
-52-
Ex. | Compound NMR m/z | SM ,
87 | 2-Methyl5-{[3(1- | 10.85 (5, 1H), 10.36 (s, 1H), 9.08 (s, | 385 | Method 49
| methylcycloptopyl) -| 1H), 8.44 (d, 1H), 8.34 (d, 1H), 7.98
betizoylJamino}-N- | (s, 1H), 7.72 - 7.85 (i, 3H), 7.64 (q,
| pytidin-3- 1H), 7.4 (s, 2H), 7.33 (d, 1H), 2.37
ylbehzamide (s, 3H), 1.43 (s, 3H), 0.89 - 0.95 (m,
e 2H), 0.78 - 0.87 (m, 2H) B |
88~ | 5-[(3-(I-Cyano-1- | 10.61 (s, 1H), 10.44 (s, 1H), 8.90 (s, | 471 | Method 50
methylethyl)-5- 11), 8.31 (d, 1H), 8.19 (d, 1H), 7.83
{linethoxy(inethyl) | - 7.99 (m, 4H), 7.76 (s, 1H), 740
atinojmethyl] | (dd, 1H), 7.33 (d, 1H), 3.88 (s, 2H),
benzoyl)amino]-2- | 3.27 (s, 3H), 2.62 (s, 3H), 2.38 (s,
methyl-N-pyridin-3- BH); 1.76 (s, 6.H)v
ylbehzamide _ : _
89 | 5-({3-(1-Cyano-1- | 10.93 (s, 1H), 10.52 (s, 1H), 9.13 (s, | 490 | Method 175
methylethyl)-5- - | 1H), 8.48 (s,.1H), 8.39 (d, 1H), 8.07 -
[(methylsulfonyl) | (s, 1H), 7.95 (d, 2H), 7.78 - 7.89 (m,
methyllbenzoyl} | 2H), 7.64 - 7.77 (m, 1H), 7.37 (d,
atnino)-2-methyl-N- . | 1H), 4.67 (s, 2H), 3.00 (s, 3H), 2.39
pyridin-3- _' : (s, 3H), 1.78 (s, 6H) '
ylbenzamide : o
90 | 2-Methyl-N-pyridin- | 11.03 (s, 1H), 10.62 (s, 1H), 9.20 (s, | 414 | Method 51
| 3eylS-{3-(13- | 1H), 8.49 - 8.56 (m, 2H), 8.45 (d,
thiazol-2- 1H), 8.16 (d, 1H), 8.02 - 8.08 (m,
| yhbenzoyl] 2H), 7.99 (d, 1H), 7.76 - 7.88 (in,
amitio}benzamide | 3H), 7.68 (t, 1H), 7.35 (d, 1H), 2.37
| (5, 3H)
91 | 5-[(3-Fluoro-5- | 10.56 (s, 1H), 10.35 (s, 1H), 8.88 (s, | 364 | 3-Tloro-5-
' methylbenzoyl) 1H), 8.30d, 1H), 8.17 (d, 1H), 7.91 methylbenzoic
(s, 1H), 7.82 (dd, 1H), 7.65 (s, 1H), acld
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Ex. | Compound NMR m/z | SM
92 | N-{4-Methyl3- | 9.72 (s, 1H), 9.62 (s, 1H), 8.78 (. [440 |2~
[(pytidin-3- 1H), 8.85 (s, 1H), 8.83 (s, 1H), 8.27 . (trifluoromethyl
ylamino)catbonyl] | (dd, 1H), 8.00 - 8.03 (m, 2H), 7.75 )-1H-
phenyl}-2- (dd; 2H), &.27 (dd, 1H), 7.22 (d, benzimidazole-
| (triﬂmromgthyl)- 1H), 2.42 (s, 3H) 6;carboxy1ic'
- AlH—Behzimidazol.e- acid
6-carboxamide _ o ' o
93 | 1-Methyl-N-{4- 10.55 (s, 1H), 9.83 (s, 1H), 8.87 (d, |[335 1-methyl-1H-
| methyl-3-[(pyridin- | 1H), 8.29 (dd, 1H), 8.17 dd, 1H), pytrole-2-
3-y1afnino)carbonyl] 7.87 (d, 1H), 7.75 (dd, 1H), 7.38 . | carboxylic acid
phetiyl}-1H-pytrole- | (dd, 1H), 7.25 (d, 1H), 7.04 (dd, o
2-catboxamide - | 1H), 7.00 (s, 1H), 6.09 (dd, 1 HO
_ | 3.86 (s, 3H), 2.83 (s, 3H) | _ .
94 | N-{4-Methyl-3- 8.86 (d, 1H), 830 (s, 1H), 826 (d, |321 | 1H-pyrrole2-
| lpytidin-3-ylamino) | 1H), 7.89 (d, 1H), 7.59 (dd-1H), carboxylic acid
catbonyllphenyl}- | 7.45 (dd, 1H), 7.28 (d, 1H), 7.01 |
| 1 H-pyttole-2- (dd, 1H), 7.96 —7.99 (m, 1H), 3.25
. carboxamide (s, 3H) | - g
95 | 5-[(4-Bromo-3- 9.64 (s, 2H), 8.94 (d, TH), B80— | 424 | 3-methyl4-
| methylbenzoyl) 8.83 (m, 2H), 7.99 (d, 1H), 7.94 (s, | | bromobenzoic
aminol-2-methyl-N- | 1H), 7.79 (dd, 1H), 7.68 - 7.73 (m, acid
pytidin-3- | 2H), 7.86 (dd, 1H), 7.27 (d, 1H),
| ylbenzamide 1245 (s, 3H), 2.42 (ss, 3H)
96 | 5-[(3.5- 9.77 (s, H),9.67 (s, 1H), 895 (s, | 400 |3,5-
. Dichlotobenzoy!) 1H), 8.28 — 8.34 (m, 2H), 7.99 (d, dichlotobenzoic
amino]-2-methyl-N- | 1H), 7.96 (d, 2H), 7.79 (dd, 1H), acid

pytidin-3-
ylbenzamide

7.71 (t, 1H), 7.37 (dd, 1H), 7.28 (d,
1H), 2.42 (s, 3H)
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Ex. | Compound | NMR m/iz | SM

97 | 5-[(&-Methoxy 0.63 (s, 1H), 9.46 (5, 1H), 8.95 (4, | 362 |4-
benzoyl)amino]-2- | 1H), 8.80 — 8.83 (m, 2H), 7.97 - | methoxybenzoi

| methyl-N-pyridin-3- | 8.01 (m, 3H), 7.80 (dd, 1H), 7.37 ¢ acid
ylbenzamide - dd; 1H), 7.25 (d, 1H), 7.03 (s, 2H), |
o 3.87 (s, 3H), 2.41 (s, 3H)

98 | 2,5-Dichloro-N-{4- | 9.63 (s, TH), 046 (5, 1), 895 (d, . | 400 |25~
methy_lf3-[(pyfidin- 1H), 8.30 - 8.33 (m, 2H), 7.95 - | dichlorobenzoic
3-ylamino)carbonyl] | 8.02 (m, 3H), 7.80 (dd, 1H), 7.86 acid |
phenyl}benzamide | (dd, 1H), 7.25 (dd, 1H), 7.00 — 7.03

| - (1, 2H), 4.12 (dd, 2H), 2.41 (s, 3H),
| 1.88(t,3H) -
99 | 5-[2,5-Dimethyl | 9.83 (s, 1H), 8.71 (5, 1H), 848 (d, | 360 |2,5-
| benzoylyamino]-2- - | 1H), 8.21 (s, 1H), 8.17 (d, 1H),7.90 | ditnethylbenzoi
methyl-N-pyridin-3- | (s, 1H), 7.50 (d, 1H), 7.85 (dd, 1H), cacid
ylbenzatnide 7.17 (s, 1H), 7.02 - 7.09 (m, 3H),
2.37 (s, 3H), 2.32S, 3H), 2.24 s,
3H) '
| 100 -| 5-Chloto-2-fluoro- | 9.67 (s, 1H), 9.57 (s, 1H), 8.94 (s, ‘384 2-fluoto-5-
| N-{d-methyl-3- | 1H), 8.80 - 8.83 (m, 2H), 7.96 (s; chlotobenzoic
| [(pyridin-3- | 1H), 7.75 - 7.81 (m, 2H), 7.58 — | acid
ylamino)carbonyl] | 7.63 (m, 1H), 7.29 — 7.37 (th, 3H),
phenyl}benzamide | 2.43 (s, 3H)

101 | 5-[(3,4-Dimethyl | 10.81 (s, IH), 9.65 (s, 1H), 9.10(d, |360 |34

benzoyl)amitio]-2- | 1H), 8.83 (s, 1H), 8.19 (s, 1H), 8.11 dimethylbenzoi
| methyl-N-pyridin-3- | (s, 1H), 7.64 — 7.70 (m, 3H), 7.52 (d, c acid

ylbenzamide 1H), 7.01 (d, 1H), 6.70 (d, 1H), 2.25 |

(s, 3H), 2.17 (s, 3H), 212 (5, 3H) |

[102 [5{@Ethoxy | 0.74 (s, 21), 894 (5, TH), 828~ | 376 | &

betizoyl)amitio]-2- | 8.32 (m, 2H), 7.93 - ;/.97 (m, 2H), ethoxybetizoic
methyl-N-pytidin-3- | 7.73 (d, 1H), 7.64 (s, 1H), 7.52 (s, acld
ylbetizatnide 2H), 7.86 (dd, 1H), 7.30 (d, 1H), |

2.42 (s, 3H)




| pyridin-3-

ylbetizamide

(dd, 1), 7.67 (d, 1H), 7.55 - 7.60

(m, 1H), 7.40 (dd, 1H), 7.32 (d, 1H),

2.83 (s, 3H)

WO 2006/067446 ‘PCT/GB2005/004986
-55- |
Ex. Compom_\d : NMR m/z | SM
103 | 4-Methoxy-2- 10.56 (s, 1H), 10.26 (s, 1H), 8.87 (s, | 376 | 2-methyl-4-
| methyl-N-{4- 1H), 8.30 (d, 1H), 8.17 (d, 1H), 7.90 methoxybenzoi

methyl-3-[(pyridin- | (s, 1H), 7.71 (d, 1H), 7.36 ~ 7.45 (m, c acid -
3:ylamino)carbonyl] | 2H), 7.26 (d, 1H), 6.83 — 6.86 (s,
phetiyl}benizamide | 3H), 2.38 (s, 3H), 2.33 (s, 3H)’

104 | 5-[3.4-Dimethoxy | 10.56 (s, 1H), 10.16 (5, 1H), 8.87 5, | 392 34
beﬁzoyl)amin‘o]-?- 1H), 8.30 (d, 1H), 8.16 (d, 1H), 7.89 dimethoxybenz
methyl-N-pyridin-3- | (d, 1H), 7.83 (dd, 1H), 7.62 (dd, oicacid
ylbenzamide | 1H),7.53 (d; 1H), 7.38 (dd, 1H),

7.28 (d, 1H), 7.07 (d, 1H), 3.83 (s,
o 6H), 2.34 (s, 3H) |

105 | 5-[(3-Chloro-5- 10.59 (s, 1H), 10.50 (s, 1H), 8.87 (d, | 384 | 3-fluoro-5-
fluotobenzoyl) 1H), 8.30 (dd; 1H), 8.17 (d, 1H), chlorobenzoic
dthino]-2-methyl-N- | 7.89 — 7.91.(m, 2H), 7.75 — 7.83 (m, acid
pytidin-3- 2H), 7.71 (ddd, 1H), 7.38 (dd, 1H),

| ylbenzamide | 7.80(d, 1H), 2.36'(s, 3H)
106 | 2-Methyl-5-[(4- 10.57 (s, 1H), 10.19 (s, 1H), 8.88 (d, | 390 | 4-
| propoxybenzoyl) 1H), 8.80 (dd, 1H), 8.18 (d, 1H), ' propoxybenizoic
amitio]-N-pyridin-3- | 7.97 (s, 1H), 7.92 — 7.94 (m, 2H), acid
ylberzamide 7.83 (dd, 1H), 7.39 (dd, 1H), 7.28
' ' (d, 1H), 7.06 (d, 2H), 4.01 (t, 2H),
2.35 (s, 3H), 1.75 (m, 2H), 0.99 (t,
3H) | -
107 | 5104 10.58 (5, 1H), 10.46 (5, 1H), 8.88 (s, | 400 | 3.4-
| Dichlotobenzoy!) 1H), 8.80 (d, 1H), 8.17 (d, 1H), 8.02 “dichlotobenzoic
aritinio]-2-methyl-N- | (t, 1H), 7.91 — 7.93 (m, 1H), 7.82 acid
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Ex. | Compound ‘NMR m/z | SM _
108 [5-{[3- T0.83 (s, 1H), 10.63 (s, 1H), 9.04 (5, | 411 | Method 130
(Amiriosulfonyl) | 1H), 8.38 - 8.44 (m, 2H), 8.32 (d, |
benzoyllamino}-2- | 1H), 8.18 (d, 1H), 8.02 (d, 1H), 7.96
methyl-N-pyridin-3- | (s, 1H), 7.83 (d, 1H), 7.75 (t, 1H),
ylbetizamide 7.62 (dd, 1H), 7.50 (s, 2H), 7.34 (d,
o 1H),2.36 (s, 3H) o
109 | 5-[G-1[4- 10.86 (s, 1H), 10.64 (s, 1H), 9.07 (5.~ | 509 | Method 131 _
| (Hydroxymethyl) | 1H), 8.45 (d, 1H), 832 - 8.40 (m,
| pipetidin-1- 2H), 8.23 (d, 1H), 8.04 (d, 1H), 7.97
yllsulfonyl}benzoyl) | (s, 1H), 7.79 (ddd, 2H); 7.65 (dd,
amino]-2-methyl-N- | 1H),7.34 (d, 1H),3.84 - 3.98 (tm,
| pyridin-3- 1H), 3.63 - 3.72.(m, 1H), 3.50 - 3.57
| ylbenzamide (, 1H), 3.37 (dd, 1H),2.94-3.07
(t, 1H), 2.36 - 2.42 (n, 2H), 1.72
|, 1H), 1.34 - 1.49 (m, 3H), 1.05 -
. 121 (m,2H) o I
110 | 5-[6-13- 11.07 (5, TH), 10.71 (5, 1H), 9.19 (5, | 509 | Method 123
| (Hydroxymethyl) | 1H), 8.41 - 8.56 (m, 2H), 8.21 - 8.34 '

piperidin-1-
yl]sulfonyl}benzoyl)
amitno]-2-methyl-N-
pytidin-3-
ylbenzamide

(t, 2H), 8.00 (s, 1H), 7.89 - 7.96
(tm, 1H), 7.82 (t, 3H), 7.35 (d, 1H),
3.68 (d, 1H), 3.56 (d, 1), 3.30 (dd,
1H), 3.01 - 3.17 (in, 3H), 2.34 - 2:42
(m, 3H), 2.23 (t, 1H), 1.98 (¢, 1H),
1.60 - 1.72 (in, 1H), 1.44 - 1.59 (m,
2H), 1.18 (t, 2H), 0.87 (m, 1H)
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114

2-Methyl-N-pyridin-

| 3-y1-5-[(3-

{[(tettahydrofutan-
2-ylmethyl)amino]
sulfonyl} be'nzoyl)
amino]benzamide

(m, 1H), 8.50 - 8.60 (m, 2H), 8.41 (¢,

| 1H), 8.24 (d, 1H), 8.03 (d, 1H), 7.92
- 8.00 (m, 2H), 7.85 - 7.90 (m, 2H),

7.75 (t, 1H), 7.34 (d, 1H), 3.79 (m,
IH), 3.64 (m, 1H), 3.50 - 3.58 (i,
1H), 2.79 (¢, 2H), 2.37 (s, 2H), 1.78 -

| 1.85 (m, 1H), 1.69 - 1.77 (i, 2H),

1.47 - 1:58 (m, 1H)

495

-57-
Ex. | Compound NMR ) miz | SM
1 | 5-1G-112- 11.23 (5, 1H), 10.74 (s, 1H), 9.27 (5, | 509 | Method 124
(Hydroxytnethyl) 1H), 8.51 - 8.63 (mm, 2H), 8.23 - 8.35
pipetidin-1- | (tn, 2H), 8.02 (s, 1H), 7.89 - 7.96
yljsulfonyl}benzoyl) | (m, 2H), 7.76 - 7.89 (m, 2H), 7.35
amitio]-2-methyl-N- | (d, 1H), 3.68 (d, 2H), 3.18 (d, 2H),
| pyridin-3- 3.00 - 3.09 (m, 1H), 2.38 (s, 3H),
ylbenzamide 223 (t, 2H), 1.70 (4, 2H), 1.33 (5,
| . 1H), 1.10 - 1.22 (m, 3H) - |
112 | 5-[(-(IMethoxy | 10.80 (s, 1H), 10.69 (s, TH), 9.02 (s, | 455 | Method 125
(methyl)amitio] 1H), 8.36 - 8.43 (m, 3H), 8.30 (d, |
sulfonyl}benzoyl)a | 1H), 8.02 - 8.06 (m, 1H), 7.94 (s,
mino]-2-methyl-N- | 1H), 7.81 - 7.90 (m, 2H), 7.59 (dd,
pytidin-3- 1H), 7.34 (d, 1H), 3.74 (5, 3H), 2.7
| ylbenzamide (s, 3H), 2.37 (s, 3H) _
113 | 5012 10.60 (m, 2H), 8.88 (d, 1H), 8.29- | 536 | Method 126
| Ditiydroxyptopyl) A8._35(m,'2H), 8.28 (d, 1H), 8.18 (d, o
1 (methyl)amino] 1H), 7.97 d, 11), 7.91 (d, 1H), 7.78
| sulfonyl}benzoyl) - 7.89 (m, 2H), 739 (dd, 1H),7.33
ammitio]-2-ethyl-N- | (d, 1H), 4.88 (d, 1H), 4.63 t, 1H),
pytidin-3- 3.58 - 3.68 (m, 1H), 3.30 (m, 5.12,
ylbenzamide 2H), 3.12 (dd, 1H), 2.85 (dd, 1H),
2.78 (s, 3H), 236 (s, 3H) ~
11.19 (s, 1H), 10.75 (s, 1H), 9.23 TMethod 127
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Ex. Compound, NMR m/z SM

115 | 2-Methyl-5-{[3- 11.19 (s, 1H), 10.75 (s, 1H), 9.26 (d, | 481 | Mcthod 128
(motpholin-4- - 1H), 8.51 - 8.62 (m, 2H), 8.33 - 8.40

| ylsulfonylybenzoyl] | (m, 1H), 8.29 (t, 1H), 8.02 (d, 1H),
amino}-N-pytidin-3- | 7.89 - 7.97 (m, 2H), 7.83 - 7.87 (i,
ylbenzamide 2H), 7.36 (d, 1H), 3.60 - 3.66 (im,
4H), 2.87 - 2.94 (im, 4H), 2.39 (s,
| My ]

116 | N-{4-Methyl-3- 10.79 (s, 1H), 10.59 (s, 1H), 9.35 (d, | 402 | Method 177

| [pytidin-3-ylamino) | 1H), 8.88 (d, 1H), 8.37 (d, 1H), 8.31 | ' |
catbonyl]phenyl}-2- | (dd, 1H), 8.18 (d; 1H), 8.01 (d, 1H),

(trifluoroiriethyl) | 7.95 (dd, 1H), 7.33 - 7.43 (m, 2H),
pytimidine-4- 238(s,3) |
| catboxamide .

117 | 3<(1-Cyano-1-_ 10.91 (s, IH), 10.63 (5, 1H), 9.11 | 417 | Method 114
methylethiyl)-2- (m, 1H), 8.48 (m, 1H), 8.39 (d, 1H), |
fiuoto-N-{4-methyl- | 7.90 (s, 1H), 7.72 (s, 2H), 7.64 (m,
3-[(pytidin-3- 2H), 7.36 (m, 2H), 2.36 (s, 3H), 1.77
ylaniino)carbonyl] | (s, 6H) '
phenyl}.,beniaHiide 3 , ‘

118 | 5-{[3-(2-Methoxy- 10.56(5,"1H),10.3(_)(s, 1H), 8.88 (s, | 418 | Method 178
1,1-dimethylethyl) | 1H), 8.26 - 8.36 (m, 1H), 8.18 (d, o
bettzoylJamino}-2- | 1H), 7.91 (m, 2H), 7.84 (dd, 1H),
methyl-N-pyridin-3- | 7.79 d, 1H), 7.59 (d, 1H), 736 -

‘ylbenzathide 7.48 (m, 2H), 7.30 (d, [H), 3.41 (s,
2H), 3.21 (5, 3H), 2.36 (s, 3H), 1.28
| { (s, 6H)
119 | 5-(1-Cyario-1- [1.14 (s, H), 10.67 (s, 1H), 923|417 | Method 53

methylethyl)-2- -
fluoto-N-{4-methyl-
3-[(pyridih-3-
ylamino)catbonyl]
phenyl}vbenzamide

(tn, 1H), 8.57 (d, 1H), 8.51 (d, 1H),

7.96 (m, 1H), 7.87 (m, 1H), 7.74 (m, |

3H), 7.43 (t, 1H), 7.34 (d, 1H), 2.37
s, 3H), 1.72 (s, 6H)
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Ex. | Compound : NMR m/z | SM
[170 [51GChlorod- [ 10.59 (5, 11, 10.46 (5, 111, 8.88 (4, | 384 | 3-chloro4-
| fluotobenzoyl)- 1H), 8.82 (dd, 1H), 8.17 — 8.24 (m, fuotobenzoic
| amino]-2-methyl-N- | 2H), 7.99 - 8.04 (m, 1H), 7.90 s, acid
pyridin-3- | 1H), 7.82 (dd, 1H), 7.61 (t, 1H);
ylbenzamide . | 7.40 (dd, 1H), 7.32 (d, 1H),2.36 (s
3H) -

Example 121

2-Chloto-5-[(3-fluotobenzoyhamino]-N-pytidin-3-ylbenzamide |

~ A solution of 5-afnino-2-chloro-N—pyridin-3;ylbenzamide (Method 76; 65 mg, 0.264
mmbl), 3-ﬂu6r0benzoic acid (41 mg, 0.290 mmol), and DIEA (115 pl, 0.66 mmol) in DMF
(1.5 ml) -was treated with HATU (120 nig, 0.3168 mmol). The reaction mixture was shaken
ove_rnight.at 25 °C. Water.( 10 ml) .was added slowly to precipitate the prodtct. The resulting

ptecipitate was washed with water (10 ml), isolated and dried ovetnight i a vacuum oven at
70 °C to give the title‘com‘pouﬁd 46.9 g, (48%) as a solid. NMR (300 MHz): 10.81 (s, 1H),
10.59 (s, 1H), 8.85 (s, 1H), 8.33 (d, 1H), 8.16 (d, 1H), 8.03 (s, 1H), 7.93 (dd, 1H), 7.74-7.84
(m, 2H), 7.54-7.65 (m, 2H), 7.37-7.51 (m, 2H); m/z 369.

Examples 122-157 | o |
The following compounds were prepared by the procedure in Example 121 using 5-

dtnino-2-chloro-N-pytidin-3-ylbenzamide (Method 76) and the approtp‘ri'ate SM with the
exception of Example 157 which was prepared from 2-chlof0-5-{[3-(triﬂumdmethyl)benzoyl]

- atmino} benzoic acid (Method 224) ahd N-(5-aminopytidin-2-yl)acetamide. In sote cases,

 furthet purificationt was required (superctitical fluid, Gilson reverse phase preparatory HPLC,

ot column chromatogtaphy utilizing an ISCO system).

20 -
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methylbenzoyl)
amino]-N-pytidin-3-
ylbetizamide

(s, 1H), 8.33 (s, 1H), 8.16 (d,
1H), 8.04 (s, 1H), 7.90-7.98 (in,
1H), 7.72-7.79 (m, 2H), 7.57 (d,

1H), 7.36-7.44 (m, 3H), 2.39 (s,

3H)

Ex. | Compound NMR m/z | SM
122 | 2-Chloro-5-[(3,5- 10.81 (s, 1H), 10.44 (s, 1H), 8.86 | 379 | 3.5-
dimetllylbenzoyl) (s, 1H), 8.33 (s, 1H), 8.16 (d, Dimethylbenzoic |
amino]-N-pytidin-3- | 1H), 8.04 (s, 1H), 7.90-7.99 (m, acid
ylbenzamide 1H), 7.52-7.60 (in, 3H), 7.41
o | (dd, 1H), 7.23 (s, 1H), 2.30-2.37
(m,6H) -

123 | 2-Chloro-5-[(3.5- T0.82 (s, 1H), 10.63 (5, 1H), 8.85 | 387 | 3.5-
d_iﬂum'obeﬁzoyl) » (s, 1H), 8.33 (s, 1H), 8.16 (d, .‘ | Difluorobenzoic »
amito]-N-pytidin-3- | 1H), 8.01 (s, 1H), 7.87-7.95 (i, acid |
ylbetizammide 1H), 7.69 (d, 2H), 7.51-7.63 (m, "

o 2H), 7.41 (dd, 1H) |

124 | 2-Chloro-5-[(3- 10.81 (s, 1H), 10.59 (s, 1H), 8.85 | 477 | 3-lodobenzoic
iodobetizoylamino}- | (s, 1H), 8.31 (s, 2H), 8.16 (d, | acid
N-pytidin-3- 1H), 7.90-8.03 (m, 4H), 7.58 (d,
ylbefizamide 1H), 7.31-7.45 (m, 2H)

125 | 2-Chloto-5-[(3,5- 10.80 (s, 1H), 10.44 (s, 1H), 8.85 [ 411 |3,5-
dimethoxybenzoyl) (s, 1H), 8.33 (s, 1H), 8.16 (,d" | | Dimethoxybenzoi -
athino]-N-pytidin-3- | 1H), 8.02 (s, 1H), 7.91-7.98 (m, cacid -
ylbetizamide | 1H), 7.57 (d, 1H), 7.41 (dd, 1H),

7.10 (s, 2H), 6.73 (s, 1H), 3.79-
3.86 (m, 6H)
126 | 2-Chioto-5-[(3- 10.80 (s, 1H), 10.49 (5, 1), 8.86 | 365 | 3-Methylbenzolc |

acid
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Ex. Compound - NMR miz |SM

127 | 2-Chloto-5-[(3- 10.81 (s, 1H), 10.46 (s, 1H), 8.86 | 409 | 3-Isopropoxy-
isoptopoxybenzoyl) | (s, 1H), 8.33 (s, 1H), 8.16 (d, benzoic acid
amino]-N-pytidin-3- | 1H), 8.05 (s, 1H), 7.90-7.98 (m, |
ylbenzatide IH), 7.38-7.52 (m, 5H), 7.15 (d,

‘ 1H), 4.61-4.74 (m, 1H), 1.28 (d,
| ety |

128 | 2-Chloro-5-{[3- 10.80 (5, 1H), 10.40 (s, 1H), 8.85 | 394 | 3- |
(dimethylamino) 1 (s, 1H), 8.33 (d, 1H), 8.16 (d, (Dimethylamino)--
betizoylfamitio}-N- | 1H), 8.03 (s, 1H), 7.95 (d, 1H), | benzoic acid
pytidin-3- 7.56 (d, 1H), 7.41 (dd, 1H), 7.32 ‘ |
ylbenzamide t, 1H), 7.19-7.25 (m, 2H), 6.93

(d, 1H), 2.90-2.98 (m, 6H)

129 | 2-Chloto-5-({3- 10.81 (s, 1H), 10.65 (s, 1H), 8.85 [ 433 |3- . ,
[(difluotomethyDthio] -| (s, 1H), 8.33 (d, 1H), 8.17 (s, - [(Difluotomethyl)
betizoyl}amino)-N- | 2H), 8.08 (d, 1H), 8.03 (s, 1H), _thio]benizoic acid-
pytidin-3- | 7.91-7.98 (i, 1H), 7.73-7.88 (m, -
ylbenzamide 1H), 7.54-7.69 (m, 2H), 7.31-

| _ 7.45 (tn; 2H) |

130 | 2-Chloro-5-[(3- T0.81 (s, 1H), 10.61 (s, 1H), 8.85 | 386 | 3-Chlorobenzoic
chlorobéhzoyl)amino] (s, 1H); 8.33 d, 1H), 8.16 (d, acid
-N-pytidin-3- 1H), 8.02 (s, 2H), 7.88-7.96 (m,
ylbenzamide 2H), 7.65-7.73 (m, 1H), 7.59

| | (dd, 2H), 7.41 (dd, 1H)
131 | 2-Chloto-5-[(3- 10.80 (s, 1H), 10.47 (s, 1H), 8.86 | 409 | 3-Propoxybenzoic

propoxybehzoyl)
amino]-N-pytidin-3-

ylbenzamidg

(s, 1H), 8.33 (s, 1H), 8.16 (d,
1H), 8.04 (s, 1H), 7.95 (d, 1H),
7.46-7.55 (m, 3H), 7.39-7.44 (m,
2H), 7.16 (d, 1H), 4.00 (t, 2H),
1.74 (m, 2H), 0.99 (1, 31)

acid
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amino)-N-pyridin-3-
ylbetizamide

t, 1H), 7.60 (d, 1H), 7.41 (dd,
1H),2.65 (s, 6H)

-62-

Ex. | Compound _ NMR miz | SM

132 | 2-Chloro-5-[(3- 10.80 (s, 1H), 10.49 (s, 1H), 8.85 | 381 | 3-
| methoxybenioyl) (s, 1H), 8.33 (d, 1H), 8.16 (d, Methoxybenzoic .
amino]-N-pytidin-3- | 1H), 8.03 (s, 1H), 7.91-7.98 (m, acid
ylbenzamide 1H), 7.52-7:59 (m, 2H), 7.38-
- 7.50 (t, 3H), 7.18.(d, 1H), 3.83
(s, 3H) | -

133 5-[(3-Bromo -10.81‘ (s, 1H), 10.61 (s, 1H), 8.85 | 430" | 3-Bromobenzoic |
betizoyl)amino]-2- | (s; 1H), 8.33 (d, 1H), 8.16 (s, | acid -
chloto-N-pyridin-3- | 2H), 8:02 (s, 1H), 7.95 (¢, 21),
ylbenzamide 7.82 (d, 1H), 7.54 (m, 2H), 7.41 .

| . (dd, tH) | |
134 | 2-Chloro-5-[G- 10.80 (5, 1H), 10.47 (s, 1H), 8.85 | 423 |3~
| isobutoxybenzoyl) | (s, 1), 8.33 (d, 1H), 8.16 (d,. Isobutoxybenzoic
aminol-N-pyridin-3- | 1H), 8.04 (s, 1H), 7.91-7.98 (m, acid
| ylbetizamide 1H), 7.54 (dd, 3H), 7.38-7.48
| (m, 2H), 7.17 (d, 1H), 3.82 (d,
o 2H), 2.04 (ddd, 1H), 0.99 (d,.6H) ,
135 | 2-Chloro-N-pyridin-3- | 10.82 (s, 1H), 10.73 (s, 1H), 8.85 | 419 | 3- —
| yl-s-3- | (s, 1H), 8.24-8.38 (m, 3H), 8.17 (Triﬂuorbmethyl)
| (triffuotomethyl) (d, 1H), 8.02 (s, 1H), 7.98 (4, -benzoic acid
béhzoyljamino} 2H), 7.80 (t, 1H), 7.60 (d, 1H), | | .
benzamide 7.41 (dd, 1H) |
136 | 2-Chloto-5-{[3-(1- 10.81 (s, 1H), 10.58 (s, 1H), 8.85 | 418 | 3-(1-Cyano-1-
| | eyano-1-methylethyl) | (s, 1H), 8.33 (d, 1H), 8.16 (d, methylethyl)-
benzoyllamino}-N- | 1H), 8.03 (d, 2H), 7.95 (d, 2H), benhzoic acid
| pytidin-3- | 7.77 d, 1H), 7.55-7.66 (n, 2H),
ylbenzamide 7.41 (dd, 1H), 1.74 (s, 6H)

137 | 2-Chloro-5-({3- 10.79 (d, 2H), 8.85 (d, 1H), 8.29- | 458 | Method 120
[(ditnethylatino) 8.35 (m, 3H), 8.16 (d, 1H), 8.02 |
sulfonyljbenzoyl} (s, 1H), 7.94-7.99 (m, 2H), 7.84
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Ex. | Compound NMR miz [SM
138 | 2-Chloto-5-[(3- 11.33 (s, 1H), 10.65 (s, 1H), 9.16 | 410 | Method 226
cyclopropyl-5- (d, 1), 8.56 (d, 1H), 8.45 (d, |
| fluorobenzoyhamino] | 1H), 8.06 - 8.16 (m, 1H), 7.95
-N-pyriditi-3- (dd, 1H), 7.82 (dd, 1H), 7.50 -
ylbenzamide 7.63 (m, 3H), 7.17 (ci; 1H), 2.04
o (ddd, 11), 0.96 - 1.07 (m, 2H),
| 0.81 (ddd, 2H) | |
139 | N-{4-Chloro-3- TT.11 (s, TH), 10.85 (s, 1), 9.03 | 367 | 2-
- [(pyridih—B-ylémino): (s, 1H), 8.71 (d, 1H), 8.>45'(.s', | methyliSbnicotini
carbonyl]phertyl}-2- | 1H), 8.30 (d, 1H), 8.03 (d, 1H), ¢ acid
methyl - | 7.75 - 7.89 (m, 3H), 7.54 - 7.69
isonicotittamide | (m, 2H), 2.58 (s, 3H)
140 | N-{4-Chloro-3- [ 1110 (s, TH), 10.95 (5, 1H), 9.03 | 378 | 2-
| [(pytidin-3-ylamino) | (s, 1H), 8.98 (d, 1H), 8.52 (s, | cyaﬁoisonicotinic
catbotiyllphenyl}-2- | 1H), 8.47 (d, 1H), 8.31 (d, 1H), acid
cyatioisonicotinamide | 8.19 (dd, 1H), 8.06 (d, 1H), 7.91
(dd, 1H), 7.63 - 7.68 (m, 1H),
| | 7.63 (s, 1H) "
141 | 2-Chloro-5-[(5- 9.57 (5, 1H), 9.45 (s, 1H), 8.80 | 405 | 2-fluoro-5-
| chloto-2-fluoto . (s, 1H), 8.16 — 8.23 (m, 2H), 84 ‘chlorobenzoic
benzoyl)amino]-N- (s, 1H), 7.63 — 7.70 (m, 2H), acid
pyridin-B- 7.45-17.52 (m, 1H),7.16 - 7.27
ylbénzam‘ide (m, 3H) '
142 | 2-Chloro-5-[(3-fluoro- | 9.77 (s, 2H), 9.92 (d, 1H), 8.35 | 384 | 3-fluoro-5-
5-methylbenzoyl) (d, 1H), 8.30d, 1H), 8.10 - 8.12 methylbenzoic
amino]-N-pyridin-3- | (m, 1H), 7.94 - 7.98 (m, 1H), acid

ylbetizamide

7.67 (s, 1H),7.54 (d 1H), 7.51
(d, 1H), 7.88 (dd, 1H), 7.21 (d,
1H), 2.42 (s, 3H)
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| ylbenzamide

(d, 1H), 7.76 (d, 1H), 7.68 (d,
1H), 7.56 (d, 1H), 7.47 (dd, IH),l
7.16 (d, 1H), 3.92 (s, 3H), 6.99
(s, 3H)

Ex. .vCompound NMR m/z | SM
143 | N-{4-Chloro-3- 10.74 (s, 1H), 10.38 (s, 1H), 9.00 | 396 | 2-methyl-4-
[(pyridin-3-ylamino) | (d, 1H), 8.88 (d, 1H), 8.29 — 8.33 methoxybenzoic
caibonyllphenyl}-4- | (m, 1H), 8.16 (d, 1H), 8.02 (s, acid
methoxy-2-methy! 1H), 7.99 (dd, 1H), 7.67 (dd,
benzatnide 1H), 7.45 (dd, 1H), 6.86 — 6.91
(tm, 2H), 3.86 (s, 3H), 2.47(s,
| 3H) B
144 | 2-Chloto-5-{[3- 10.88 (s, 1H), 10.76 (s, 1H), 9.01 | 438" | 3-fluotro-5-
ﬂuord-S-' | (d, 1H), 8.38 - 8.40 (0, 1H), : triﬂuoronletllyibe
(trifluotomethyl) 8.29 — 8.34 (m, 1H), B.28 (s, - hzoic dcid
| beﬂzdyl]amino}-N- 1H), 8.18 — 8.22 (m, 2H), 8.03
| pyridin-3- (dd, 1 H0 7.97 - 8.00 (d, 1H),
yibenzahuide 8.62 (d, 1H), 8.46 (dd, 1H), |
145 [ 2-Chloro-5-[(2,5- 10.76 (s, 1H), 10.50 (s, 1H), 9.02 | 380 | 2.5-
| ditnethylbenzoyl) (d, 1H), 8.39 (d, 1H), 8.32 (d, ditethylbetizoic
amino]-N-pytidin-3- | 1H), 8.18 (d, 1H), 7.99 — 8.03 acid |
ylbenzamide (m, 2H), 8.59 (d, 1H),7.22 (s, |
1H), 7.46 (dd, 1H), 2.41 (s, 3H),
| 2.33 (s, 3H) | | o
146 | 5-[(d-Bromo-3- 10.75 (5, TH), 10.62 (5, 1H), 9.02 | 446 | 3-methyl-4-
| methylbenzoyl) (d, 1H), 8.40 (dd, 1H), 8.30 — bromobenzoic -
amiho]-2-chloto-N- 8.34 (m, 1H), 8.20 (d, 1H), '8.03 acid
pytidin-3- — 8.07 (m, 2H), 8.71 — 8.86 (m, |
ylbenzamide 2H), 7.60 (d, 1H), 7.46 (dd, 1H),
2.47 (s, 3H) |
147 | 2-Chloro-5-[(3 4- 10.72 (s, 1H), 10.41 (s, 1H), 9.00 | 412 | 3 4-
dimethoxybetizoyl) ~ | (d, 1H), 8.88 (dd, 1H), 8.29 — dimethoxybenzoic |
amino]-N-pyridin-3- ~ | 8.33 (m, 1H), 8.18 (d, 1H), 8.06 acid
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Ex. | Compound NMR | miz |SM
148 | 2-Chloto-5-[(3- _ 10.22 (s, 1H), 10.11 (s, 1H), 8.65 | 404 | 3-fluoro-5-
chloro-5-fluoro (d, 1H), 8.02 — 8.04 (in, 1H), " chlorobenzoic
benzoyhamino}-N- | 7.98 (d, 1H), 7.87 (d, 1H), 7.69 — | acid
| pytidin-3- 7.75 (m, 2H), 7.56 (d, 111); 7.48
‘ylbenzamide (dd, 1H), 7.21 (dd, 1H), 6.99 (d,
| 1H) - |
149 | 2-Chloto-5-[(3.4- | 10.74 (s IH), 1045 (s, 1H), 9.02 | 380 34
dimethylbehzoyl) (s, 1H), 8.39 (dd, 1H), 8.30 - - dimethy]behzoié
amino]—N—pyridin-’}[ 1834 (m, 1H), 8.22 (d, 1H), 8.07 acid
.ylbenzami-de (dd, 1H), 7.85 (s, 1H), 7.82 (dd,. |
1H), 7.46 (dd, 1H), 7.81 (d, 1H),
I o 2.32 (s, 6H) | |
150 | 2-Chloro-5-[(4- 10.72 (s, 1H), 10.37 (s, 1H), 9.00 | 396 | 3-methyl-4-
‘ methoxy-3-methyl (d, 1H), 8.88 (dd, 1H), 8.29 — | methoxybenzoic -
behzoylamino]-N- | 8.33 (m, 1H), 8.28 (d, 1H), 8.04 acid
| pytidin-3- _ .08 (m, 1H), 7.96 — 7.99 (m, |
ylbenzamide 1H), 7.91 (s, 1H), 7.65 (d, 1H),
| 7.46 (dd, 1H), 7.42 (d, 1H), 3.94
, 1 s, 3H), 2.23 (s, 3H) | _
151 | 2-Chloro-5-[(4- 10.73 (s, 1H), 10.43 (s, 1H), 9.03 | 382 | 4-
methoxybenzoyl) «, I'H), 8.39 (dd, l.H),'SA.30 - methoxybenzoic
| amino]-N-pytidin-3- | 8.34 (m, 1H), 8.21 (d, 1H), 8.04 acid
ylbenzamide —8.11 (m, 3H), 7.56 (d, 1H),"
| 7.46 (dd, 1H), 7.12 (d, 1H), 3.90
(s, 3H)
 |152 | 2-Chloto-5-[(3,5- . | 10.75 (s, 1H), 9.00 (d, 1H), 8.39 | 421 |3,5-
| dichlotobenzoyl) (dd, 1H), 8.29 - 8.34 (m, 1H), dichlotobenzoic
amino]-N-pyridin-3- | 8.17 (d, 1H), 8.08 (s, 1H), 8.01 - acid
ylbenzatnide 8.05 (tm, 2H), 7.86 — 7.89 (i,
{H), 7.62 (d, 1H), 7.46 (dd, 1H)




WO 2006/067446

PCT/GB2005/004986

-66-
Ex. | Compound NMR m/z | SM
153 | 2-Chloro-5-[(4- [10.73 s, 1H), 10.42 (s, 1H), 9.03 | 396 | 4-cthoxybenzoic
ethoxybenzoyl)amino] | (s, 1H), 8.39 (d, 1H), 8.30 - 8.35 acid -
-N-pyridin-3- (m, 1H), 8.23 (d, 1H), 8.02—
ylbenzamide 8.10 (m, 3H), 7.56 (d, 1H), 7.45
| dd, 1H), 7.09 (d, 2H), 4.15 (dd,
| , 2H), 1.39 (t, 3’H) ' ,
154 | 2-Chloro-5-1[3- 10.83 (s, 1H), 10.60 (s, 1H), 8.86 | 506 | 3-trifluoromethyl-
| motpholiti-d-yl-5- d, 1H), 8.34 (d, 1H), 8.17 (ddd, 5. S
(triﬂuo’romethyl)' 1H), 7.94 - 8.00 (in, 2H), 7.71 nlorpholinobeﬁzoi
benzoylfamino}-N- | (s, 1H), 7.66 (s, 1H), 7.58 (d, ¢ acid
pyridin-3- | 1H), 7.40 - 7.45 (tn, 2H), 3.75 -
ylbenzamide 3.78 (m,4H), 3.27 - 3.31 (m,
| 4y | |
155 | 2-Chloro-5-[(3- 1124 (s, 1H), 1051 (&, TH), | 393 | Method 34
| cycloptopylbetizoyl) | 9.14 (s, 1H), 8.54 (s, 1H), 8.35 -
| amino]-N-pyridin-3- | 8.48 (i, 1H), 8.06 - 8.16 (m,”
| ylbenzamide 1H), 7.93 (dd, 1H), 7.70 (d, 2H),
S 7.56 - 7.66 (im, 2H), 7.28 - 7.43
(m, 2H), 1.97 - 2.06 (m, 1H),
0.95 - 1.04 (m, 2H), 0.70 - 0.79
| (m, 2H) | |
156 2-chloro-5;[(3,4- 10.93 (s, TH), 1092 (s, 1H), 9.20 | 400 |3.4-
| dichlorobenzoyl) (d, 1H), 8.57 (dd, 1H),.8:61 (dd | dichlotobenzole
amino]-N-pyridin-3- | 1H), 8.47 (d 1H), 8.36 (d 1H), acid
ylbenzamide 8.20 — 8.24 (m, 2H), 8.05 (d 1H),
| 778 (d 1H), 7.65 (dd 1H)
157 | N-[6-(Acetylamino) | 1H NMR (300 MHz) 10.72 (d, | 477 | Method 224 and
pyridin-3-yl}-2- 2H), 10.51 (s, 1H), 8.67 (s, 1H), N-(5-

chloro-5-{|3-
(trifluoromethyl)
benzoyl]atnino}

benzamide

8.17 - 8.34 (tn, 3H), 7.92 - 8.10
(m, SH), 7.76 - 7.86 (m, 1H),
7.60 (d, 1H), 2.09 (s, 3H)

atinopytidin-2-.
yl)acetamide
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Example 158
N-(6- Acety]pLdm 3-yl)-2- chloro 5- { [3 (trlﬂuaromethyl)benzoyl]amm benzamlde

To a solution of N-(6- bromopyrldm 3-yl)-2-chloto-5-{[3-(trifluoromethyl)
benzoyl\]amiho}benzamide (Example 215; 100 mg) in NMP (3 ml) were added ttibutyl[(1E)-
2- methoxypro;j 1-en- 1-y1]sta11hane (0.4 ml), Pd(PPh3)4 (50 mg) undet argon. The resulting .
mixture was heated to 80°C for 10 houts. The mixture was pattitioned between HzO and .
EtOAc, and the organic layer was washed with brine, saturated aqueous NaF solution and
dried with MgSO4. Evapotation of the solvent gave a solid, which was dissolved in 2 N HCI
and stirred fot 3 hours at footh temperatute. Extractioti of the aqueous layer with EtOAc (3x
25 ml) and the organic layer was washed with btine and dried with MgSO04. Evaporation gave

“a btown solid, which was putified by Revetse phase HPLC (5-95% MeCN/H;0, 15 min). The

title compotrid (2 mg) was collected by evaporation. NMR (300 MHz) 11.26 (s, 1H), 10.82
(5, 1H), 9.03 (d, 1H), 8.-6 - 8.63 (m, 3H), 7.-8 823 (m, 4H), 788 « 1H), 7.69 (d, 1,

- 2.68 (s, 3H), m/z 461.

15

- 20

25

Example 159 :
N-{6-[(2- Hydroxvethy])ammo]bvndm 3-v1} -2- methyl 5-4 f3 (trlﬂuDromethyl)

benzovnammo}benzamlde

To a solutioh of N-{6-[(2-{[tert-butyl(dimethyl)silyl]oxy ,ethyl)ammo]pyrldme 3-yl}:
2-methyl-5-{[3- (trlﬂuoromethy])benzoyl]ammo benzamide (Method 99; 125 mg) in THF
was added tertabutylammonium fluotide (3 ml, 1.0M in THF) and the resulting datk ted

solution was stitred at toom temperature for 2 houts. The mixtute was partitiotted betweeti
H,0 and EtOAc, and the organic layet was washed with btine and dried with MgSOs4.
Evaporation of the solvent gave a pale putple oil, which was purified by Revetse phase HPLC
(5-95% ACN/ H,0, 20 min). The title cotipound (43 thg) was collected by evaporation asa
pale purple solid. NMR (300 MHz): 10.59 (s, 2H), 8.47 (s, 1H), 8.23 - 8.35 (m, 2H), 7.88 -
8.03 (tn, 3H), 7.75 — 7.86 (m, 2H), 7.34 (d, 1H), 7.06 (s, 1H), 3.58 3. 67 (m, 4H), 236 (s,
3H); m/z 459.
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Example 160 .
5-1[3-(1-Cyano-1-methylethyl)benzoyllamino } -N-[6-(&lycoloylamino)-5-methylpyridin-3-

yl]-2-methylbenzamide - o : .

To a solution of N-(6-{[(benzylbx’y)acetyl]amino}-S-metﬁylpyridin-3-yl)-5-{[3-(1- :
cyano-1;nléthylethYI)benzoyl]amino}-2-methylb.e.nzamide (Example 316; 30 mg) in MeOH
(3 nil) were added HCOzNI-L{ ahd HCO,H (5 ml, 1:10 v/v) and the resulting mixtute was
refluxed fot 12 hours. The thixtute was pattitiotied between EtOAc and H,0 and Vtheorgahics

wete Washed with NaClisy and then dried with Na;SOy). Evaporatioil of the solvent gave a
solid, which was purified by Reverse phase HPLC (5-95% ACN/H,0, 15 min). The Ktitle.
compound (S'n'ig) was collected by evapotation. NMR (300 MHz): 10.55 (s, 1H), 10.43 (s,
1H), 9.62 (s, 1), 8.55 (d, 1H), 8.03 - 8.10 (m, 2H), 7.96 (d; 1), 7.89 (d, 1H), 7.85 (dd, 1H),
775 (d, 1H), 7.61 (t, 1H), 7.33 (d, 1H), 4.08 - 4.18 (m, 2H), 2.37 (s, 3H), 2.19 (s, 3H), 1.76 (s,
6H); m/z 486. | ‘

Example 161 ‘ . _
N-[6-( Aminotmethy)pyridin-3-y1]-5-{[3-(1-cyano-1-methylethyl)benzoyljamino}-2- .

methylbenzamide

Toa solutibn of 5-{[3-(1-cyano-1 —methylethyl)benzoyl]amino}-N—(6-cyanopyridin-3-
yl)-2-methylbenzamide (Example 321; 100 mg) in THF (3ml) was added sl(.)wly-LiAlHA 3.
ml, 1.0M in THF) and the tesulting mixture wls stitted at ambient tempetatute fot 5 minutes.
The mixture was cooled with at ice bathi and a saturated solution of tartaric acid was added

slowly utitil evolution of gas ceased. The mixture was filteted to remove the aluminium salts

“and the filtrate was partitioned between EtOAc and H,O. The organics were washed with

NaClisy) and then dried with Na;SOy. Evaboration of the solvent gave a solid, which was _
purified by reverse phase HPLC (5-95% ACN/H,0, 15 min). The title compound (50 tg) was
collected by evaporation. NMR (300 MHz): 10.72 (s, 1H), 10.52 (s, 1H), 8.96 (s, 1H), 8.33 - -
8.41 (bs, 2H), 8.22 (d, 1H), 8.08 (s, 1H), 7.95 - 8.03 (m, 2H), 7.82 (d, 1H), 7.77 (d, 1H), 7.61
, 1H), 7.54 (d, 1H), 7.28 - 7.41 (m, 2H), 4.11 - 4.20 (m, 2H), 2.38 (s, 3H), 1.79 (s, 6H); m/z
429. -

Example 162 - o ‘ _ _
The following compotnd was prepated by the procedure of Example 161, using the

appropriate starting thaterial.
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Ex | Compound NMR , M/z | SM
162 | N-[5-(Aminomethyl) 10.99 (s, 1H), 10.60 (s, 1H), 8.71 (s, | 449 | Examiple
pytidin-3-yl]-2-chloro-5- | 1H), 8.42 (s, 1H), 8.17 -8.28 (m, ' 313

{[3-(1-cyano-1-methyl | 2H), 8.01 -8.11 (tn, 2H), 7.88 - 8.01
ethyl)benzoylJamino} (m, 2H), 7.78 (d, 1H), 7.53 - 7.68

benzamide (m, 2H); 4.13 (dd, 2H) 1.74 (s, 6H)

Example 163 = . '
5-{[3-(1-Cyano-1 -methylethyl)benzoy_ﬂamlin‘o}—N—[5~( methokymethy])bvridin—3-vl1-2-

methylbenzamide

To a solution of 5-{[3-(1 -cyano-1-thethylethyl)benizoylJamino}-N-{5-
(hydroxymethyl)pyridih-3-yl]-2-methylbeﬁzamide (Example 299; 24 mg) it THF (2 ml) was
added slowly at 0°C NaH (5 tmg) and the mixture was stitred at this temperature for 30

" minutes. Mel (0.05 ﬁll) was added and the mixture was stirred at toom témperatﬁfe for4 -

houts. The mixture was cooled with ai ice bath and H,0 was added until evolution of gas

ceased. The mixture was partitioned between EtOAc and H,0. The org_anics wete washed

* with NaCligy and then dtied with Na,SO4. Evaporatioti of the solvent gave 4 solid, which

15

was putified by reverse phase HPLC (5-95% MeCN/H,0, 15 thitr). The title compound (5.7
mg) was collected by evaporatioti. NMR (300 MHz): 10.89 (s, 1), 10.41 (s, 1H), 8.45 (s,
1H), 8.30 (s, 1H), 8.20 (d, 1H), 8.05 (s, 1H), 7.90 - 8.00 (m, 2H), 7.86 (d, 1H), 7.76 (d, 1H),
7.65(t, 1H), 7.32 (d, 1H), 4.50 (s, 2H) 3.35(s, 3H) 2.10 (s, 3H), 1.76 (s, 6H); tn/z 443,

| Example 164

20

25

2-Chloro-N-( 5-ﬂumob§tidin-3 -yl)-5-{[3-fluoro-5-(trifluoromethyl)benzoylJamino} -

~ benzamide

A solution of 5-amin0-2-chlor0A-N-(5-ﬂumopyridih-3-yl)benzémide (Method 79; 124
mg, 0.466 tmmol) and DIEA (405 pL, 2.33 mimol, 5.0 equiv) in THF (2.0 ml) was treated with
3-fluoto-5-(trifluoromethyl)benzoyl chiotide (131 mig, 0.582 mmol, 1.25 equiv). 'fhe redction
mixture was stirred fot 12 h at 25 °C. The reaction was quenched with 10% NaOH and
extracted with EtOAc. The organics were dried with NaCligy, and then Na;SOy) and temoved
under reduced pressure. The tesidue was purified ditectly by Gilson revetse phase ptepatatory
HPLC (5-95% MeCN/H;0) to give 75 g of product (35%). NMR: 11.11 (s, 1H), 10.80 (s,
1H), 8.68 (s, 1H), 8.37 (s, 1H), 8.18-8.12 (1, 3H), 8.03-7.93 (1, 3H), 7.63 (d, 1H); m/z 456.
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Example 165 : A ,
2-Chloro-N-[6-(1.2-dihydroxyethyDpyridin-3-y1]-5-{[3-(trifluoroniethyl)benzoyl] . -

amino }benzamide

To a solution of N-(6-bromopytidin-3-yl)-2-chloto-5-{[3-(ttifluotomethyl)betizoyl]
amino} benzamide (Example 215; 100 mg) in NMP (3 ml) wete added tributyl vinyl tin (0.4
ml), Pd(PPhs)4 (50 mg) under argon. The resultihg mixture was heated to 80°C for 10 hours.

The mixture was pattitioned between H,0 and EtOAc, and the otganic layer was washed with

. brine, satutated aqueous NaF solution and dried with MgS0;. Evaporation of the solvet gdve

. 1o

15

a solid, which was disso]Ved in a mixture of acetone/H,0O (1:1 v/v, 2 ml). N-mefhyl |
morpholine oxide (60 mg) was added followed by a solution of OsOj in t-BuOH (0.04 ml, 2.5

W) and the resuliing mixture was stitred at ambient tempetature for 12 hours, A solutioti of .

sodium thiosulphate (IN, 10 ml) was added atid the resulting solution was stirred fot 3 hours
at toom temperature. The mixture was partitioned between H,0 and EtOAc, and the organic -
layer was washed with brihe and dried with MgSO4. Evapotatioh of the solvent gavé a solid,
which was pufiﬁed by reverse phase HPLC (5-95% MeCN/H,0, 15 mitt). The title compotind

© (11.mg) was collected by evaporation. NMR (300 MHz): 10.54 (s, 1H), 10.34 (s; 1H), 8.00- |

20

25

30

8.55 (m, 4H), 7.80 - 7.95 (m, 3H), 7.08-7.55 (m, 3H), 3.23-3.51 (i, 3H); m/z 480.

Example 166

2-FluOro-5-[(3-ﬂuorobenzdyl)'amind-N-p&ridin-S-ylbenzam'ide | '

A solution of 5-amino-2-flioto-N-pytidin-3-ylbenzamide (Method 75; 30.5 mg, 0.132
mmol), 3-fluorobenzoic acid (20.5 mg, 0.145Amn101)' and DIEA (60 uL, 0.35 mmol) in DMF
(1.5 ml) was treated with HATU (60 mg, 0.1584 mmol). The teaction mixture was shaken

ovetnight at 25 °C. Water (10 ml) was added slowly to precipitate the product. The resulting
precipitate was washed with water (10 ml), isolated and dried overnight in a vacuum oveni at
70 °C to give the title compound 32 mg, (68%) as a solid. NMR: 10.65 (s, 1H), 10.52 (s, 1H),
8.86 (s, 1H), 8.33 (d, 1H), 8.15 (d, 1H), 8.09 (d, 1H), 7.93-8.02 (n, 1H), 7.75-7.84 (m, 2H),
7.56-7.66 (m, 1H), 7.37-7.48 (m, 3H); m/z 353.

Examples 167-182

The followitig cotpounds wete prepared by the ptocedute in Example 166 using 5-

. dmino-2-fluoro-N-pyridin-3-ylbenzamide (Method 75) and the appropriate SM. 1 some
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cases, further purification was required (superctitical fluid, Gilson revetse phase pteparatory

HPLC ot column chromatography utilizing an ISCO system).

172

isopropoxybetizoyl)
amino]-N-pyridin-3-
'ylbetizamide

(s. 1H), 8.34 (d, 1H), 8.17 (d, 1H),
8.11 (s, 1H), 7.92-8.02 (tn, 1H),
7.47-7.53 (m, 2H), 7.38-7.45 (m,
3H), 7.15 (d, 1H), 4.70 (dt, 1H),
1.29 (d, 6H)

Ex. | Compound NMR m/z | SM

167 | 5-[(3,5-Dimethyl | 10.65 (s, 1H), 10.37 (s, 1H), 8.87 | 363 | 3.5-
benzoy])amino]-Zl- (s, 1H), 8.33 (d, 1H), 8.07-8.18 (t, ‘Dimethylbenzoic'
fluoro-N-pyfidin-3- | 2H), 7.93-8.01 (m, 1H), 7.57 (s, acid "
ylbenzamide | 2H), 7.34-7.43 (m, 2H), 7.23 (s,

| 1H), 2.35 (s, 6H)
168 | 5-13,5-Diffuoro | 10,66 (s, TH), 1057 G5, TH),886 |371 |3.5-
" benzoyl)amino]-2- | (s, 1H), 8.33 (d, IH), 8.15(d, 1H), | Difluotobenzoic -
| fluoro-N-pyridin-3- | 8.08 (d, 1H), 7.97 (d, 1H), 7.69 (d, acid
| ylbenzatmide | 2H), 7.55 t, 1H), 7.36-7.44 (m,
' 2H) o

169 2—Fluor0-5;[(3- 10.65 (s, 1H), 10.52 (s, 1H), 8.86 - | 461 | 3-lodobenzoic

iodobenzoyl)amino] | (s, 1H), 8.32 (s, 2H), 8.15 (d, 1H), acid
| -N-pytidin-3- 8.07 (d, 1H), 7.97 (d, 3H), 7.32-
_ ylbenzamide 7.43 (i, 3H) ,
[170 [ 5-[3,5-Dimethoxy [ 10.65 G5, TH), 1038 (s, 111), 8.86 [ 395 | 3.5-
4benzoy1)ami‘no]-2-' (s, 1H), 8.33 (d, 1H), 8.15 (d, 1H), | Dimethoxyben'zoi
| fluoro-N-pyridin-3- | 8.08 (d, 1H), 7.94-8.03 (m, 1H), lcacid
ylbenzamide 7.34-7.43 (m, 2H), 7.11 (s, 2H),
67205, 1H), 382 (s, 6H)

171 | 2-Fluoro-5-](3- 10.74 (s, TH), 10.51 (s, 1H), 8.96 | 349 | 3-Methylbenzoic
methylbenzoyl) (s, 1H), 8.42 (d, 1H), 8.17-8.28 (tn, acid -
amino]-N-pyridin-3- [ 2H), 8.07 (d, 1H), 7.81-7.89 (ﬁ, .A

| ylbenzamide 2H), 7.44-7.54 (m, 4H), 2.58 s,
3H)
2-Fluoto-5-[(3- 10.67 (s, 1H), 10.39 (s, 1H), 8.88 | 393 | 3-Isopropoxy-

benizoic acid
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ylbenzamide

7.35 (m, 5H), 7.17 (d, 1H), 3.83 (s,

3H)

| Ex. | Compound NMR m/z | SM

173 | 5-{[3- | 10.65 (s, 1H), 10.33 (s, 1H), 8.86 | 378 | 3-
(Dimethyla'miﬁo) (s, 1H), 8.33 (d, 1H), 8.16 d, 1H), (Dimethylamino)
benzoylJamino}-2- | 8.09 (d, 1H), 7.97 (d, 1H), 7.36- Bpnzoic acid
fluoro-Nopyridin-3- | 7.42 (m, 2H), 7.31 (d, 1H), 7.22-
ylbenzamide 7204 (m, 2H), 6.93 (d, 1H), 2.96 (s,

| 6H)

174 [5-(43- 10.65 (s, 1H), 10.57 (s, 1H), 8.86 | 417 | 3-
[(Difluoromethyl) | (s, 1H), 8.33 (d, 1H), 8.14-8.18 (m, [(Difluotomethyl)
thio]benzoyl} 2H), 8.08 (i, 2H), 7.96-8.01 (m, thio]benzoic acid
amino)-2-fluoro-N- | 1H), 7.81 (d, 1H), 7.55-7.71 (m, |
pyridin-3- 2H), 7.40 (m, 2H) |
ylbenzamide | o ‘

175 | 5-[3- 10.67 (s, 1H), 10.56 (5, 1H), 8.87 | 369 | 3-Chlorobenzoic
ChloroBenzoyl) (s, 1H), 8:33 (d, 1H), 8.16 (d, 1H), | acid
aniifio]-2-fluoro-N- 18.09 (d, 1H), 8.03 '(s,. 1H), 7.95-
pytiditi-3- - 8.00 (m, 1H), 7.93 (d, 1H), 7.68
ylbenzamide , 1H), 7.58 (t, 1H), 7.35-7.44 (m, |-

H) R -

176 | 2-Fluoto-5-[(3- 10.65 (s, 1H), 10.41 (s, 1H), 8.87 | 393 | 3-Propoxybenzoic
propoxybetizoyl) | (s, 1H), 8.33 (d, 1H), 8.08-8.18 (m, acid
amino]-N-pyridin-3- | 2H), 7.94-8.01 (m, 1H), 7.49-7.55 "
ylbehzamide (m, 2H), 7.35-7.46 (m, 3H), 7.16

| (d, 1H), 4.00 (¢, 2H), 1.71-1.80 (m,
2H), 1.00 (t, 3H) :

177 | 2-Fluoro-5-[(3- 10.65 (s, 1H), 10.43 (s, 1H), 8.86 | 365 | 3- ,
methoxybenzoyl) (s, 1H), 8.33 (d, 1H), 8.16 (d, 1H), Methoxybenzoic.
atnino]-N-pytidin-3- | 8.09 (s, 1H), 7.98 (d, 1H), 7.57- acid '
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Ex. | Compound NMR m/z | SM
178 | 5-[(3-Bromo 10.65 (s, 1H), 10.55 (s, 1H), 8.86 [ 414 | 3-Bromobenzoic
benzoylyamino]-2- | (s, 1H), 8.3 (d, 1H), 8.16 (s, 2H), acid
fluoro-N-pyridin-3- | 8.08 (d, 1H), 7.97 (d, 2H), 7.81 (d, -
- | ylbenzamide - 1H), 7.51 (¢, 1H), 7.39 (t, 2H)
179 | 2-Fluoro-5-[(3- | 10.66 (s, 1H), 10.41 (s, 1H), 8.87 | 407 |3-
| isobutoxybenzoyl) | (s, 1H), 8.33 (d, IH), 8.16 (d, iH), ' Isobutoxybenzoic :
amino]-N-pyridin-3- | 8.10 (d, 1H), 7.94-8.02 (m, 1H), acid
ylbenzamide 7.49-7.55 (m, 2H), 7.36-7.46 (i,
3H), 7.16 (d, 1H), 3.82 (d, 2H),
| 1.99:2.08 (m, 1H), 1.00 (d, 6H)
180 | 2-Fluoro-N-pyridin- | 10.67 (s, 2H), 8.86 (s, 1H), 825|403 | 3-
3-yl-5-{[3- 8.35 (m, 3H), 8.16 (d, 1H), 8.09 (Trifluotomethyl)
(trifluoromethyl) | (d, 1H), 7.99 (d, 2H), 7.80 (t, 1H), -benzoic acid -
benzoyl]amino} 7.36-7.45 (m, 2H) | ‘ '
betizamide | ,
181 | 5-{[3-(1-Cyano-1- | 10.64 (s, 1H), 10.57 (s, [H), 8.78 [ 402 | Method 19
| methylethyl) (s, 1H), 8.19-8.27 (m, 3H), 8.07 (d,
| benzoyljamino}-2- | 1H), 7.99 (d, 1H), 7.85-7.95 (m,
fluoro-N-pytidin-3- | 2H), 7.75 (t, 1H), 7.28-7.36 (m,
ylb'enzanﬁde | 2H), 2.56 (s, 6H) ‘ | , ,
182 | 5-({3- 10.66 (s, 1H), 10.52 (s, 1H), 8.87 | 442 Method 120
[(Dimethylamino) | (s, 1H), 8.33 (d, 1H), 8.16 (d, 1H),
sulfonyl]benzoyl} | 8.03-8.09 (m, 2H), 7.93-8.03 (m,
amino)-2-fluoto-N- | 2H), 7.76 (d, 1H), 7.61 (t, 1H),
- | pyridin-3- 7.40 (t, 2H), 1.75 (s, 6H) |
ylbenzamide o |

Example 183
. 5-{[3-(1-Cyato-1-methylethyl)benzoyl]amino}-2-methyl-N-(6-methylpyridin-3-yl)benzamide

A solutiot of 5-[3-(cyatio-ditmethyl-methyl)-benzoylamino]-2-methyl-benzoic acid
5 (Method 20; 200 mg, 0.620 tmol), 6-methylpytidin-3-amine (65 tg, 0.602 mol) and DIEA
- (0.32 ml, 1.86 mmol) it DMF (1.3 ml) was treated with HATU (354 thg, 0.930 mimol). The
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reaction was stitred at 25 °C for 12 h. The reaction was then quenched with H,0 (5 ml) and

extracted with EtOAc (20 ml). The otganics were washed with NaClgay (50 ml) and dried
with MgSO4. The solvents were removed under reduced pressute to give a yellow solid (208

* mg), which was purified by Gilson revetse phase preparatory HPLC (5-95_%» MeCN/H,0, 20°

10

min). The solvents were removed undet teduced pressure to give a white solid (1 16nig) of the
title compound. NMR: 11.01-11.30 (s, 1H), 10.37-10.68 (s, 1H), 9.01-9.32 (s, 1H), 8.48 (d,

1H), 7.93-8.13 (m, 3H), 7.68-7.88 (tm, 3H), 7.59 (t, 1H), 7.28 (d, 1H), 2.56-2.76 (s, 3H), 2.23-
2.43 (s, 3H), 1.45-1.92 (s, 6H); m/z 413, - " |

‘Examples 184-317

The following compounds were prepared by the procedute in Example 183 using the
approptiate SMs. In some cases, further purification was required _(supér'critical fluid, Gilson

evetse phase preparatory HPLC or column chromatography utilizing an 1SCO system).

Ex. | Compound NMR o m/z | SM

184 5-{[3-(1-Cyano-1- | 10.29-10.49 (s, 1H), 9.53-9.71 (s, | 429 6-Me_thof¢y-pyridin-

| methylethyl) 1H), 8.20 (d, 1H), 8.02-8.11 (s, | 3-amine and
behzoyllamino}- | 1H), 7.97 (dd, 2H), 7.84-7.92 (s, - | Method 20

N-G-methoxy | 2H), 7.83 (d, 1H), 7.75 (d; 1H),

| pyridin-3-yD-2- | 7.60 (t, 1H), 7.29 (d, 1H), 7.03 (d,
methylbetizamide | 1H), 3.82-4.03 (s, 3H), 2.29-2.43

| (s, 3H), 1.63-1.84 (s, 6H)

185 | 5-{[3-(1-Cyano-1- | 10.28-10.64 (s, 2H), 9.00-9.18 (s, | 413 | 4-Methylpyridin-3-

methylethyl) | 1H), 8.61 (d, 1H), 8.03-8.18 (s, o | amine and Method
benzoylJamino}-2- | 2H), 7.98 (d, 1H), 7.90 (d, 1H), {20 |
methyl-N-(4- 7.80-7.87 (s, 1H), 7.72-7.78 (s,

| methylpytidin-3- | 1H), 7.62 (¢, 1H), 7.34 (d, 1H),
yl)benzamide 2.51-2.58 (s, 3H), 2.36-2.47 (s,

| 3H), 1.72-1.85 (s, 6H)
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pytiditt-3-y1)-2-
methyl-5-{[3-
(trifluotomethyl)
betizoyl]athito}
betizamide

(s, 1H), 8.63-8.69 (s, TH), 8.25-

8.38 (m, 2H), 8.15-8.22 (s, 1H),

7.91-8.07 (m, 3H), 7.77-7.90 (1,

2H), 7.35 (d, 1H), 3.85-3.92 (s,
3H), 2.35-2.41 (s, 3H)

5.
Ex. | Compound NMR | miz | SM ‘
186 | 5-{[3-(1-Cyano-1- | 10.48-10.50 (s, 1H), 10.37-10.41 429 | 4-Methoxy-pyridin-
| methylethyl) (s, 1H), 9.35-9.37 (s, 1H), 8.75 (s, 3-amine and

benzoyljamillo}- 1H), 8.06-8.13 (s, 1H), 7.90-8.04 Method 20

N-(4-methioxy (m, 2H), 7.68-7.90 (in, 3H), 7.62

pytidin-3-y)-2- | t, 1H), 7.33 (d, 1H), 4.14-4.16 (5,

methylbetizamide | 3H), 2.36-2.45 (s, 3H), 1.74-1.79

(s, 6H) | ' |

187 | 5-{[3-(1-Cyano-1- | 10.40-10.45 (s, [H), 10.31-10.38 | 484 | Method 84 and
methylethyl) (s, 1H), 8.41-8.55 (s, 1H), 8.03- Method 20
benzoyljamino}-2- | 8.07 (s, 1H), 7.84-8.03 (m, 3H), '
methyl-N-(6- | 7.71-7.84 (m, 2H), 7.61 (¢, 1H),
morpholin4- | 7.32(d, 1H), 7.03 (d, 1H), 3.74 ¢,
ylpyridifi-3- | 4H), 3.42 (t, 4H), 2.28-2.43 (s,

| yhbenzamide 3H), 1.71-1.80 (s, 6H) _

188 | 5-{[3-(1-Cyano-1- | 10.36-10.42 (s, 1H), 8.71-8.92 (5. | 413 | Method 100 and
methylethyl) 2H), 8.02-8.07 (s; 1H), 7.95 d, | Method 20
benzoylJamino}-2- | 1H), 7.82-7.87 (s, 2H), 7.74 (d,
methyl-N-(5- 3H), 7.60 (t, 1H), 7.32 (d, 2H),
methylpyridin-3- | 4.17-4.29 (s, 2H), 1.71-1.79 (s,
yDbenzamide 6H)

189 | N-(5-Chloto 10.81-10.87 (s, 1H), 10.61-10.63 | 434 | 5-Chloropyridin-3-
pytidin-3-yl)-2- (s, 1H), 8.80-8.83 (s, 1H), 8.36- | ‘ amine and Method
methyl-5-{[3- 8.41 (s, 2H), 8.22-8.35 (m, 2H), 21
(trifluorothethyl) | 7.92-8.02 (m, 2H), 7.71-7.90 (m,
benzoyljamino} | 2H), 7.35 (d, 1H), 2.35-2.41 (s,
benzamide 3H) ‘ |

190 | N-(5-Methoxy 10.79-10.83 (s, 1H), 10.59-10.63 | 430 | Method 118 and

Method 21
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Ex. | Compound NMR m/z | SM
191 | N-(6-Amino-5- | 10.54-10.63 (5, 1H), 10.32-1042 | 494 | Method 77 and
bromopytidin-3- | (s, 1H), 8.18-8.45 (ni, 4H), 8.00 . Method 21
yl)-2-methyl-5- | (d, 1H), 7.92-7.94 (s, 1H), 7.76- - '
- 7.85 (m, 2H), 7.31 (d, 2H), 2.31-
(trifluoromethyl) | 2.40 (s, 3H)
benzoyl]amino}
benzamide |
192 | N-(5-Bromo 10.76-10.85 (s, 1H), 10.40-10.48 | 477 | Method 119 and
pyridin-3-yl)-5- | (s, 1H), 8.80-8.88 (s, 1H), 8.48- Method 20
| {3-(cyano-1- | 8.59 (s, 1H), 8.41-8.47 (s, 1H), | |
| methylethy) 8.04-8.09 (s, 1H), 7.89-8.00 (m,
benzoylJamino}-2- | 2H), 7.85 (d, 1H), 7.76 (d, 1H),
thethylbenzamide | 7.60 t, 1H), 7.33 (d, 1H), 2.33-
| 2.42 (s, 3H), 1.69-1.81 (s, 6H) |
193 | N-(5-Bromo 10.77-10.87 (s, 1H), 10.60-10.62 | 478 | Method 119 and
pyridin-3-yy-2- | (s, 1H), 8.82-8.86 (s, 1H),8.53- | Method 21
methyl-5-{[3- 8.55 (5, 1H), 8.47-8.48 (s, 1H),
(trifluotomethyl) | 8.24-8.36 (m, 2H), 7.72-8.04 (m,
benzoyljamino} | 4H), 7.35 (d, 2H), 2.36-2.39 (s,
behzamide 3.H) . .

1194 [2-Methyl-N-(5- | 10.99-11.08 (5, 1H), 10.56-10.69 | 413 | Method 100 and
methylpytidin-3- | (s, 1H), 8.96-9.08 (s, 1H), 8.43- _ | Method 21
yl)-5-{[3- 8.47 (s, 1H), 8.21-8.42 (m, 3H),

(trifluotommethyl) | 7.92-8.09 (m, 2H), 7.70-7.89 (m,
benzoyllamino} | 2H), 7.35 (d, 1H), 2.42-2.49 (s, ~
berizamide 3H), 2.33-2.41 (s, 3H)




| dimethyl-methyl)-

benzoylamino]-N-

(6-ﬂubro-pyridin-
3-yl)-2-methyl-

betizamide

(s, 1H), 8.25-8.35 (m, 1H), 8.03-
8.13 (m, 1H), 7.89-8.00 (m, 2H),
7.84 (dd, 1H), 7.74-7.79 (m, 1H),
7.61 (t, 1H), 7.33 (d, 1H), 7.22
(dd, 1H), 2.30-2.35 (m, 3H), 1.76
(s, 6H)

WO 2006/067446 PCT/GB2005/004986
| 77-
Ex. | Compound NMR |m/z | SM
195 ~N-(6-_Chloro-5- 10.65-10.70 (s, 1H), 10.41-10.46 | 446 | Method 85 and
| methylpyridin-3- | (s, 1H), 8.53-8.58 (s, 1H), 8.19- Method 20
yI)-5-{[3-(1- . | 8.26 (s, 1H), 8.02-8.09 (s, 1H), -
cyano-1-methyl | 7.89-8.02 (m, 2H); 7.85 (d, 1H),
ethyhbenzoyl] - | 7.74 (d, 1H), 7.61 (¢, 1H), 7.33 (d,
amiro}-2-methyl | 1H), 2.30-2.42 (m, 6H), 1.67-1.81
benzamide (s, 6H) .
196 | 5-[3-(Cyano- 10.60 (s, 1H), 10.42 (s, 1H), 8.33 [431 | 6-Fluoro-5-
| dimethyl-methyl)- | (s, 1H), 8.14-8.27 (m, 1H), 8.02- methylpytidin-3-
benzoylaminio]-N- | 8.11 (m, 1H), 7.96 (d, 1H), 7.89- amine and Method
(6-fluoto-5- 7.93 (m, 1H), 7.84 (dd, 1H), 7.74- 20
| thethyl-pyridin-3- | 7.80 am, 1H), 7.61 @, 1H), 7.33 (d, -
y1)-2-methyl- 1H), 2.33-2.41 (m, 3H), 2.27 (s,
| | benzamide 3H), 1.76 (s, 6H) |
[197 [ M<6-Amino-5- | 10.26-10.53 (m, 2H), 8.36-8.46 (5, | 492 | Method 77 and
bromopyridin-3- | 1H), 8.23-8.33 (s, 1H), 8.04-8.12 Method 20
1 yD-5-{[3-(1- (s; 1H), 7.70-7.99 (m, 4H), 7.52-
cyaho-1-- 7.69 (s, 1H), 7.22-7.41 (s, 1H),
| methylethyl) 2.34-2.39 (s,.3H), 1.71-1.81 (s,
benzby]]amino}-2- 6H) | = ‘
methylbenzamide _
198 | 5-3-(Cyano- 10.67 (s, 1H), 1043 (s, 1H), 8.57 | 417 | 6-Fluoropyridin-3-

amine and Method
20
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pytidin-3-yl)-5-
{[3-(1-cyano-1-
methylethyl)
benzoyl]amilno};Z-
methylbenzamide

(s, 1H), 8.54-8.61 (s, 1H), 7.91-
8.16 (m, 6H), 7.77 (dd, 2H), 7.60
(t, 1H), 7.33 (d, 1H), 7.03 (d, 1H),
2.33-2.39 (5, 3H), 1.69-1.78 (s, -
6H) |

Ex. | Compound NMR mz |SM =
199 | 5-{[3-(1-Cyano-1- |-10.57-10.61 (s, 1H), 10.43-10.48 | 427 | Method 93 and
methylethyl) | (s, 1H), 8.48-8.56 (s, 1H), 8.04- Method 20
benzoyl]amino}-2- | 8.09 (s, 1H), 7.90-8.01 (m, 3H),
[ methyl-N-[6- | 7.70-7.85 (m, 2H), 7.61 (t, 1H),
(methylamino) | 7.33 (d, 1H), 7.04 d, 1H), 2.90-
pytidin-3- 1 2.97 (s, 3H), 2.36-2.39 (s, 3H),
yllbenzamide 1.72-1.77 (s, 6H)" | . |
200 | 2-Methyl-N-[6- | 10.48-10.74 (m, 2H), 8.61-8.86 (s, | 428 | Method 93 and
(methylamino) | 1H), 8.47-8.57 (s, 1H), 8.20-8.39 Method 21
| pyridin3-yl]5- | (m, 2H), 7.91-8.12 (m, 3H), 7.80 |
{I3- . (dd, 2H), 7.34 (d, 1H), 7.09 (d,
(trifluoromethyl) | 1H), 2.86-3.01 (s, 3H), 2.32-2.41
beﬁzoyl]amino} (s, 3H) - '
behzamide
201 | N-(6- 10.65 (s, 1H), 10.55 (5, 1H), 1043 [455 [N-(5-
Acetylamino- (s, 1H), 8.73 (d, 1H), 7.89-8.30 Aminopyridin-2-
pytidin-3-yl)-5-[3- | (m, SH), 7.83 (dd, 1H), 773-1.79 yl)acetamide aﬁd :
(cyano-dimethyl- | (m, 1H), 7.61 (i, 3H), 7.32 (d,m),' Method 20 |
methyl)- 2.37 (s, 3H), 2.04-2.21 (i, 3H), |
benzoylamiﬁo]-z- 1.56-1.91 (m, 6H) 2
methyl-behzamide _
202 | N-6-Amino | 10.60-10.65 (s, 1H), 10.45-10.49 | 413 | Pyridine-2,5-

diamine and

| Method 20_ B
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Ex. | Compound NMR m/z | SM

203 | N-Methyl-5-[(2- 10.76-10.83 (s, 1H), 10.59-10.63 | 456 | Method 133 and
methyl-5-{[3- (s, 1H), 8.99-9.00 (s, 1H), 8.75 (d, - | Method 21 -
(trifluoromethyl) | 2H), 8.63-8.66-(s, 1H), 8.16-8.37
benzoyllamino} | (m, 2H), 7.90-8.08 (m, 2H), 7.74-
benzoylamino] | 7.90 (m, 2H), 7.35 (d, 1H), 2.71-
nicotinarmide | 2.75 (g, 3H), 2.37-2.39 (m, 3H) .

204 | N-(6-Amino-5- | 10.58-10.60 (s, 1H), 10.43-10.46 | 427 | Method 94 and
methylpyridin-3- | (s, 1H), 8.40-8.47 (s, 1H), 8.03- Method 20

| yh-s-{13-(1- 8.10 (m, 1H), 7.86-8.01 (m, 3H), ‘
cyaho-1- 7.71-7.87 (m, 4H), 7.63 (t, 11),
thethylethyl) 7.33 (d, 1H), 2.34-2.39 (s, 3H),
benzoyljamino}-2- | 2.19-2.23 (s, 3H), 1.72-1.79 (s,
| methylbenzamide | 6H) ‘ A
205 | N-(5-Amino 10.97-11.07 (s, 1H), 10.50-10.53 | 413 | Method 95 and
* pytidin-3-y)-5- | (s, 1H), 8.38-8.41 (5, 1H), 8.05- | Method 20
{[3-(1-cyano-1- | 8.08 (s, 1H), 7.93-8.00 (m, 2H), /
methylethyl) | 7.73-7.90 (m, 2H), 7.62 (t, 1H),
| benzoyllamito}-2- | 7.38 (d, 1H), 235239 (s, 3H),

methylbenzamide | 1.74-1.79 (s, 6H) |

206 | 2-Methyl-N-(6- | 10.55-10.65 (5, 1H), 10.32-1045 | 484 | Method 84 and
motpholin-4- | (s, 1H), 8.37-8.45 (s, 1H), 8.24- Method 21
ylpyridin-3-yl)-5- | 8.36 (m, 2H), 7.90-8.09 (t, 3H), |
{3- 7.76-7.86 (i, 2H), 7.36 (d, 1H),
(trifluoromethyl) | 7.16 (d, 1H), 3.75 (t, 4H), 3.49 ¢,
benzoyljamino} | 4H), 2.32-2.40 (s, 3H)
benzamide ) :




yl]-2-methyl-5-
{3-
(trifluotomethyl)
benzoyl]amino}
betizamide

(m, 1H), 7.96 (d, 2H), 7.78 - 7.83

(tm, 1H), 7.77 (s, 1H), 7.33 (d, 1H),

7.05 (d, 1H), 2.64-2.60 (m, 1H),
2.35 (s, 3H), 0.89 (s, 2H), 0.56 -
0.65 (1, 2H)

WO 2006/067446 PCT/GB2005/004986
- 80- |

Ex. | Compound NMR m/z | SM

207 | 5-[(5-{[3-(1- 10.76-10.83 (s, 1H), 10.59-10.63 | 456 | Method 133 and
Cyatio-1- (s, 1H), 8.99-9.00 (s, 1H), 8.75 (d, Method 20
methylethyl) | 2H), 8.63-8.66 (s, 1H), 8.16-8.37
benzoyl]amino}-2- | (tm, 2H), 7.90-8.08 (m, 2H), 7.74-
methylbenzoyl) 7.90 (m, 2H), 7.35 (d, 1H), 2.71-
atino]-N-methyl - | 2.75 (q, 3H), 2.37-2.39 (m, 3H)
nicotinamide | . :

208 | N-G-1IG- R 10.80-10.86 (s, 1H), 10.65-10.73 | 478 | Method 119 and

| Bromopyridin-3- | (s, 1H), 8.79-8.87 (s, 2H), 8.50- Method 29
yhamitio] 8.55 (s, 1H), 8.46-8.49 (s, 1H), | |
carbotiyl}-4- 8.00-8.05 (s, 1H), 7.80-7.94 (m,
tnethylphenyl)-2- | 3H), 7.36 (d, 1H), 2.36-2.43 (s,

(1-cyano-1-methyl | 3H), 1.75-1.79 (s, 6H) '
ethy) L
isonicotinamide - _ _

209 | N-(5-Chloto 10.80-10.85 (s, 1H), 10.44-10.49 | 432 | 5-Chloropyridin-3-
pytidin-3-yl)-5- | (s, 1H), 8.78-8.82 (s, 1H), 8:38- | amine and Method
{[3-(1-cyano-1- | 8.40 (s, 2H), 8.04-8.10 (s, 1H), |20
methylethyl) 7.90-8.00 (m, 2H), 7.85 (d, 1H), - |
benzoylJamirio}-2- | 7.76 (d, 1H), 7.61 ¢, 1H), 734 (d,
methylbenzamide | 1H), 2.35-2.41 (s, 3H), 1.72-1.78

(s, 6H) .

210 | N-[6-(Cyclopropyl | 10.62 (4, 2H), 8.57 (d, 1H), 830 | 455 | Method 243 and |

amitio)pyridin-3- | (s, 1H), 8.27 (d, 1H), 7.99 - 8.05 ‘Method 21 |
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pytidin-3-ylj-2-
methyl-5-{[3-
(trifluoromethyl)
benizoyl]amino}

benzatmide

7.85 (m, 3H), 7.68 (dd, 1H), 7.28
(d, 1H), 6.43 (d, 11, 6.21 (d, 1H),
3.86 - 4.01 (m, 1H), 2.34 (s, 3H),
1.12 (d, 6H)

-81-

Ex. | Compound NMR . m/z | SM

211 | 2-Chloro-N-[6- | 10.84 (3, 2H), 8.48 (d, 1H), 8.24 - | 490 | Method 244 and
(cyclobutylamino) | 8.34 (m, 2H), 8.07 (d; 1H), 7.90 - Method 224
pyridin-3-yl)-5- | 8.02 (m, 3H), 7.80 (t, 1H), 7.60 (d,

{3- | 1H), 7.05 (d, 1H), 4.13 - 428 (m,

(trifluotomethyl) | 1H), 2.38 - 2.47 (m, 2H), 1.92 -

benzoyllamino} | 2.06 (m, 2H), 1.67 - 1.82 (m, 2H)
. ‘benzamide ‘

212 | N-[6- 1043 (s, 2H), 831 (d, 1H), 8.12 | 469 | Method 244 and
(Cyclobutylamino) | (s, 1H), 8.09 (d, 1H), 7.74 - 7.84 Method 21
pyridin-3-yl]-2- | (m, 3H), 7.61 (t, 2H), 7.14 (d, 1H),
methyl-5-{[3- - | 6.83 (d, 1H), 3.95 - 4.09 (m, 1H),.

(triftuororethyl) | 2.20 - 2.29 (m, 2H), 2.16 (s, 3H),
betizoylJamino} | 1.73 - 1.87 (m, 2H), 1.48 - 1.63
benzamide (m, 2H) _ |
“[213 [ 2-Chloro-N-[6- | 10.80 (d, 2H), 8.47 (d, 1H), 831 | 477 | Method 245 and
(isoptopylatino) | (s, 1H), 8.27 (d, 1H), 8.07 (d, 1H), Method 224 ‘
pyridin-3-yl]-5- | 7.88 - 8.02 (m, 3H), 7.80 (t, 1H),
13- 7.60 d, 1H), 7.03 (d, 1H), 3.92-
o (ttifluoromethyl) | 3.88 (m, 1H), 1.22 (d, 6H)
| benzoy!Jamitio}
| benzamide ‘ _ .
213 [~ 6 10.54 (s, 1H), 10.01 (s, 1H), 8.22 - | 466 | Method 245 and
(Isoptopylamino) | 8.32 (m, 3H), 7.97 d, 1H), 7.76 - Method 21




dimethylbenzoyl)

' | amino]benzamide

(m, 3H), 7.23 (s, 1H), 2.35 (s, 6H)

WO 2006/067446 v PCT/GB2005/004986
82 -
1 Ex. | Compound NMR |m/z | SM

215 | N-(6-Bromo 10.99 (5, 1H), 10.81 (s, 1H), 8.72 | 499 | 6-bromopyridin-3-
pytidin-3-y1)-2- | (d, 1H), 8.25 - 8.38 (m, 2H), 8.17 - amine and Method
chloro-5-{[3- | 8.25 (m, 1H), 8.04 - 8.14 (m, 1H), 224
(friﬂuoromethyl) 7.93 - 8.01 (n, 1H), 7.71 - 7.86 |
benzoyljamino} | (m, 2H), 7.63 (dd, 2H)
benizamide o - " I _

216 | 2-Chloro-N-(5- 11.11 (s, 1H), 10.78 (s, 1H), 8.69 | 439 | Method 252 and

| fidoropyridin3- | (s, 1H), 8.25 - 8.40 (m, 3H), 8.17 Method 224
y1)-5-{[3- (d, 1H), 8.06 (s, 1H), 7.98 (s, 2H), :
(trifluoromethyl) | 7.80 t, 1H), 7.61 (d, 1H)

Benzoyl]amiho} -
benzamide . L .

217 | N-(5-Fluoro 10.84 (5. TH), 10.58 (5, 1H), 8.70 | 418 | Method 252 and

[ pytidin-3-y)2- | (s, 1H), 8.24 - 8.35 (m, 3H), 8.15 - Method 21
methyl-5-{{3- | 8.21 (m, 1H), 7.91 - 7.99 (m, 2H), |
(triffuotomethyl) | 7.76 - 7.89 (m, 2H), 7.34 (d, 1H),
benizoyl]amiho} 2.36 (s, 3H)
behzamide | ,

218 | 2-Chloro-5-[(3,5- | 11.06 (s, 1H), 1044 (s, IH), 8.68 | 398 | Method 79 and 3,5-
dimethylbenzoyl) | (s, 1H), 8.36 (d, 1H), 8.11 - 8.22 ditnethylbenzoic
amino]-N-(5- | (m, 1H), 8.06 (d, 1H), 7.95 (dd, - acid
fluoropyridin-3- | 1H), 7.54 - 7.61 (m, 3H), 7.24 (s,
yhbenzamide 1H), 2.35 (s, 6H) .

219 | N-(5-Bromo 11.00 (s, 1H), 10.43 (s, 1H), 8.79 | 460 | Method 80 and 3,5-

| pytidin-3-yD)-2- | (d, 1H), 8.42 - 8.51 (im, 2H), 8.05 dimethylbenzoic -
chloto-5-[(3,5- (d, 1H), 7.94 (dd, 1H), 7.51 - 7.61 acid
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Ex. | Compound - NMR m/z | SM |

220 5-[(3-Cyclopropyl. 10.69 (s, 1H), 10.28 (s, 1H), 8.59 | 402 | Method 69 and
beﬁzoy])amiﬁo]-- (s, 1H), 8.14 (s, 1H), 7.94 (d, 2H), Method 34

| N-(5-methoxy 7.81 (dd, 1H), 7.60 — 7.73 (m, 2H),
pytidin-3-yl)-2- | 7.27 - 7.42 (i, 3H), 3.80 — 3.88
| methytbenzamide | (m, 3H), 2.35 (s, 3H), 1.93 — 2.06
(m, 1H), 0.92 — 1.03 (m, 2H), 0.69
, | -0.79 (m, 2H) -

221 | 2-Chloro-5-[(3- | 10.91 (s, 1H), 10.46 (s, 1H), 8.54 | 422 | Method 78 and
cyclopropyl | (d; 1H), 8.16 (d, 1H), 8.05 (d, 1H), Method 34
Eenzoyi)amiho]- | 7.89 ~7.96 (m, 2H), 7.62 -7.74
N-(5-methoxy (tn, 2H), 7.57 (d, 1H), 7.40 (t, 1H),
pytidifi-3- 7.28 —7.34 (m, 1H), 3.84 — 3.88
y)berzamide (m, 3H), 1.98 — 2.06 (m, 1H), 1.00

(ddd, 2H), 0.72 - 0.83 (m, 2H)
222 | 500- 10.93 - 11.07 (m, 1H), 1042 (d, | 420_| Method 69 and
| Cyclopropyl-s- | 1H), 8.69 - 8.82 (m, 1H), 8.32 (dd, Method 226
HUOrobehzoyl) 1H), 8.10 (d, 1H), 7.98 (d, 1H),
aino]-N-(5- | 7.76 —7.87 (m, 1H), 7.46— 7.56
| methoxypyridin-3- | (m, 2H), 7.33 (d, 1H), 7.16 (d,
yl)-2-methyl 1H), 3.91 (s, 3H), 2.36 (s, 3H),
benzamide 2.04 (ddd, 1H), 0.97 - 1.07 (m,
o 2H), 0.76 — 0.87 (m, 2H)

223 | N-[6- 10.50 (s, 1H), 10.45 (s, 2H), 9.50 | 568 | Method 35 and
(Acetylathino) (s, bt, 1H), 8.70 (s, 1H), 8.30 (m, ‘Method 70
pytidine-3-yl]-2- | 2H), 7.85-8.05 (m, 5H), 7.30 (d, ‘
tethyl-5-{[4-[(d- | 1K), 3.75 (s, 2H), 3.40 (m, 2H),
ihethylpiperazin- | 3.05 (m, 2H), 2.90 (m, 2H), 2.80
1-ylymethyl]-3- | (s, 3H), 2.40 (m, 2H), 2.35 (s, 3H),

| dtrifluorormethyl) 210, 3H) |
bettzoyl]amino}
benzamide
hydtrochlotide
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Ex. Compound NMR m/z | SM

224 | N-[6- 10.70 (s, 1H), 10.50 (m, 2H), 9.90 | 513 | Method 23 and
(Acetylamirio) (bts, 1H), 8.75 (s, 1H), 8.40 (m, | Method 70
pyridine-3-y1]-5- | 2H), 7.90-8.10 (m, 5H), 7.40 (m, '
{[4- 1H), 4.60 (s, 2H), 2..90 (s, 6H), -
[(dimethylamiho) | 2.42 (s, 3H), 2.19 (s, 3H)
methyl]-3- ' |
(triﬂuorometh’yl)
benzoyl]amitio}-2-
methylbenzémide
hydtochlotide _ o

225 | N-3-({[6- 11.02 (s, 1H), 10.60 (m, 2H), 9.70 | 513 | Method 36 and
(Acetylatnino) (brs, 1H), 8.78 (s, 1H), 8.00-8.29 Method 70

| pytidine-3-yl] (m, 6H), 7.80 (d, 1H), 7.40 (d,
amito}carbonyl)- | 1H), 4.56 (s, 2H), 2.86 (s, 6H),
d-methylphenyl]- | 2.45 (s, 3H), 2.15 (s, 3H)
2 | |
[(dimethylatmiho)
thethyl]-5-
(trifluorotnethyl)
| benzatnide '

hydrochloride : . _

226 | N-D-(1[6- 10.53 (s, 1H), 10.48 (s, 1H), 10.16 | 485 | Method 39 and
(Acetylamino) (s, 1H), 8.68 (s, 1H), 8.00 - 8.10 Method 70

pyridin-3-yl]
amino}carbony!)-
4-methylphenyl]-

. 1,3,3-trimefhy]-2-

oxoitidoline-5-

carboxamide

(m, 2H), 7.95 — 8.00 (m, 2H), 7.89
(s, 1H), 7.84 (d, 1H), 7.29 (d, 1H),
7.15 (d, 1H), 3.18 (s, 3H), 2.34 (s,
3H), 2.07 (s, 3H), 1.31 (s, 6H)
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Ex. | Compound NMR - . m/iz |SM

227 | N-[6- 10.66 (s, 1H), 10.43 —10.50 (m, | 536 | Method 201 and
(Acetylamino) 2H),9.52 (s, 1H), 8.67 (s, 1H), Method 70 -
pyridin-3-yl]-2- | 8.58 (s, 1H), 8.43 (d; 2H), 8.12 (s,
methyl-5-{[3:(4- | 1H), 8.04 (s, 2H), 7.82— 7.88 (m,
methyl-1- 2H), 7.36 (d, 1H), 2.38 (s, 3H),
imidazol-1-y1)-5- | 2.33 (s, 3H), 2.07 (s, 3H) |
(trifluoromethyl) | 3
benzoyl]amino} |

| benzamide 3 N _ . |
228 | N-[6- 8.65 (5, 1H), 8.10 (5, 2H), 797 (5, | 490 | Method 43 and

(Acetylamino)pytri | 1H), 7.89 (s, 1H), 7.78 (d, 1H), M_ethéd 70
din-3-yl]-5-{[3- | 7.67 (t, 2H), 7.47 (¢, 1H), 7.33 (d, ’
(2,3-dihydroxy- | 1H), 3.80 (d, 1H), 3.24 (d, 2H),

| '1,1-ditnethyl 2.46 (s, 3H), 2.19 (s, 3H), 1.40 (4,

ptopyl)betizoyl] 6H) ' . ‘

‘amito}-2-

| methylbetizamide |- )

229 | N.[6- 1047 (s, 2H), 1029 (s, 1H), 8.68 | 470 | Method 44 and
(Acetylamitio) | (s, 1H), 8.06 (s, 2H), 8.00.(s, 1H), Method 70
pytidin-3-yl]-5- {791 (s, 1H), 7.81 (t, 2H), 7.69 (d, o
{[3-(1- 1H), 7.46 (dd, 1H), 7.30 (d, 1H),
cycloptopyl-1- 2.36 (s, 3H),2.09 (s, 3H), 1.21 (s,
methylethyl) 6H), 0.99 —1.12 (m, 1H), 0.40 (d,
betizoylJamino}-2- | 2H), 0.30 (d, 2H) |
methylbenzamide - |

230 [N-[6- 10.56 (s, 1H), 10.50 (s, 1H), 10.32 | 458 | Method 167 and
(Acetylamitio) (s, 1H), 8.71 (s, 1H), 8.00 _ 8.13 Method 70
pytidin-3-yl]-5- | (m, 2H), 7.86 — 7.94 (m, 2H), 7.81 .
{13-(1,1-dimethyl | (dd, 2H), 7.56 (d, 1H), 7.46 (t,
propybenzoyl] | 1H), 7.31 (d, 1H), 2.37 (s, 3H),
dtnino}-2-methyl | 2.09 (s, 3H), 1.67 (g, 2H), 1.31 (s,
benzatide 6H), 0.64 (t, 3H)
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methoxypyridin-3-

yb)-2-
methylbenzamide

(d, 1H), 7.19 (s, 1H), 3.87 (s, 3H),
2.38 (s, 3H), 2.32 (s, 6H)

Ex. Coﬁlpound ‘NMR m/z | SM

‘| 231 | N-[6- | 8.55 (s, 1H), 8.03 (s, 1H), 7.98 (s, | 472 | Method 46 and
(Acetylamino) | 1H), 7.81 (s, 1H), 7.63 - 7.73 (m, | Method 70
pyridin-3-yl]-5- | 2H), 7.58 (d, 1H), 7.37 (t, 1H), |
{13-(1- 7.21 (d, 1H), 2.35 (s, 3H), 2.09 (s,
cyclopropyl-1- 3H), 1.42 (s, 3H), 1.14 - 1.24 (m,
hydroxyethyl) 2H), 0.28 - 0.43 (m, 4H)
benzoylJamino}-2- ' :
methylbenzamide - A A ,

232 | N[6- ' 10.56 (s, 1H), 10.51 (s, 1H), 10.34 | 458 | Method 48 and

| Acetylamino) | (s, 1H), 8.69 (s, 1H), 8.00 8.1 Method 70
pytidit-3-yl]-5- (m,' 2H), 7.97 (s, 1H), 7.92 (s, 1H), ' o
(13-[cycloptopyl | 7.78 — 7.86 (m, 2H), 7.58 (d, 1H), -
(hydroxy)methyl] | 7.47 (t, 1H), 7.29 (d, 1H), 4.04 (d,
benzoyl}amitio)-2- | 1H), 2.34 (s, 3H), 2.07 (s, 3H),
methylbetizamide | 1.00—1.13 (tn, 1H), 0.34 — 0.49

. (m, 4H)

(2337546 10.56 (s, 1H), 10.49 (s, 1H), 8.64 | 396 | Method 60 and 3-
Chlbrobam’zoy]) (d, 1H), 8.00 - 8.12 (in, 5H), 7.92 chlotobenzoic acid
atitio]-N-(5- (dd, 2.17 Hz, 1H), 7.58 - 7.71 (m,
methoxypyridin-3- | 2H), 7.34 (d, Hz, 1H), 3.92 (s,
y1)-2- 3H), 2.43 (s, 3H)
ﬁethylbénzatnide . _ .

234 [ 5165 1051 (s, TH), 10.24 (5, 1H), 8.61 | 390 | Method 69 and 3.5-
| Dimethylbenzoyl) | (d, 1H), 8.06 (d, 2H), 7.99 (d, 2H), dimethylbenzoic -
amifio-N-5- | 7.89 (dd, 1H), 7.63 (s, 2H), 7.27

acid
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yb-2-

methylbenzatiide

3H), 3.86 (s, 3H), 2.45 (s, 3H),
2.41 (s, 3H) '

-87-

Ex.. | Compound NMR m/z | SM A
235 | 5-[(3,4- T0.55 (5, 1H), 8.65 (d, 1H). 8.11 | 390 | Method 69 and 3.4-
| Dimetliylbenzoyl)_ (s, 1H), 8.10 (s, 1H), 8.05 (t, 1H), dimethybenzoic

amino]-N-(5- | 7.94 (dd, 1H), 7.86 (s, 1H), 7.82 acid
methoxypytidin-3- | (d, 1H), 7.81 (dd, 2H), 3.92 (s,

yh)-2- 3H), 2.42 (s, 3H), 2.32 (s, 6H)

methylbenzamide o | |

236 | 5-[(3.4- (10,55 (s, 1H), 10.75 (s, 1H), 8.82 | 430 | Method 69 and 3,4-
Dichlorobenzoyl) (d, 1H), 8.49 (d, 1H), 8.21-8.80 | dichlorobenzoic
amio]-N-(5- | (tn, 4H), 8.10 (dd, 1H), 8.03 (d, acid
methoxypytiditi-3- | 1H), 7.62 (d, 1H), 4.10 (s, 3H),
yl)-2-methyl | 2.61 (s,3H)
benzamide ’ | . . _

1237 [5-[(3.5- 10.56 (s, 2H), 8.63 (d, 1H), 8.10 | 430 | Method 69 and 3,5-
| Dichlotobetizoyl) ‘(d, 1H), 8.06 — 8.07.(m, 2H), 8.02 | dichlotobenzoic |
amino]-N-(5- | —8.04 (tn, 2H), 7.90 (dd, 1H), 7.84 acid
methoxypytidin-3- | (t, 1H), 7.83 (d, 1H), 3.92 (s, 3H), .
y1)-2- | 2.43 (5, 3H) | |
methylbenzamidé | |

238 | 5-[(3-Chioro-5- | 10.57 (s 1), 10.55 (5, 1H), 8.65 | 414 | Method 69 and 3-
fluotobenzoyl) - | (d, 111, 8.10 (dd, 2H), 8'.‘03 @, 1. ;:hloro-Sv-_‘ 4 |
amind]-N-(S-_ _ | 1H), 7.99 (s, 1H), 7.83 ~ 7.92 (m, bﬂtmrobenzoic acid
methoxypyridin-3- | 2H), 7.64 - 7.69 (m, 1H), 7.34 (d,
y1)-2- | 1H), 734 (d, 1H), 3.92 (s, 3H),

| methylbenzamide | 2.44 (s, 3H) .

339 | 5-[(-Methoxy-3- | 10.55 (s TH), 10.15 (5, 1H), 8.62 | 406 | Method 69 and 3-
methylberizoyl). | (d, 1H), 8.02 — 8.10 (m, 3H), 7.86 | methyl-d-
athino]-N-(5- (dd, 1H), 7.65 (d, 1H), 7.81 (d, methoxybenzoic
methoxypytidin-3- | 1H), 6.82 —6.90 (m, 2H), 3.91 (s, acid '




- WO 2006/067446
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Ex. | Compound NMR m/z | SM
240 | 5-{[3-Fluoro-5- 10.70 (s, 1H), 10.57 (s, 1H), 8.63 | 448 | Method 69 and 3-
(ttifluotomethyl) | (s, 1H), 8.29 (s, 1H), 8.20 (d, 1H), methyl-5-
benzoyl]émino}- 8.11 (d, 1}-1); 8.06 (d, 1H), 8.02 - trifluoromethylbenz
N-(5-methoxy 8.04 (m, 1H), 7.95 (d, 1H), 7.90 oic acid
pytidin-3-yD-2- | (dd, 1H), 7.35 (d; 1H), 3.92 (s,
methylbenzatiide | 3H), 2.4 (s, 3H) | | |
241 | N-(5-Methoxy | 10.55 (s, 1H), 10.33 (s, 1H), 8.65 | 376 | Method 69 and 3-
| pytidin-3-yD)-2- | (s, 1H), 8.1 (s, 2H), 8.04 (s, 1H), | methylbenzoic acid
methyl-5-[(3- | 7.94 (dd, 1H), 7.86 - 7.89 (m,2H), | |
methylberizoyl) | 7.43 (d, 2H), 7.32 (d, 1H), 3.92 (s,
amino]benzamide | 3H), 2.43 (s, 3H), 2.41 (s, 3H) |
242" | 2-Methoxy-N- 10.52 (s, 1H), 10.35 (s, 1H), 887 | 416 | Method 71 and 3- |
| | pytidin-3-yl-5-{[3- | (d, 1H), 8.26 - 8.31 (i, 3H), 8.20 - | trifluotomethylbenz
(trifluoromethyl) | (d, 1H), 8.06 (d, 1H), 7.96 — 8.00 oic acid
| benzoylamitio} | (m, 2H), 7.78 (¢, 1H), 7.39 (dd,
beﬁzamide : 1H), 7.23 d, IH); 3.92 (s, 3H)
243 | N-(5-Amitio 10.70 (s, 1H), 10.48 (s, 1H), 831 | 435 | Method 95 and _
pytidin-3-y)-2- | (s, 2H),7.92~8.02 (m,4H),7.76 | | Method 224
| chloro-5-{[3- ~7.84 (m, 1H), 7.68 (d, 1H), 7.55
(trifluotomethyl) | —7.62 (m, 1H), 7.49 ¢, 1H), 5.40
benzoyl]amiﬁo} (s, 2H) | :
betizamide | . » _
244 | N-(5- 10.98 (s, 1H), 10.61 (s, 1H), 8.37 | 415 | Method 95 and
| Aminopyridin-3- | (s, 1H), 8.28 (s, 2H), 7.89 - 8.01

yl)-2-methyl-5-
{[3-
(trifluoromethyl)
benizoyl]Jamino}

benzamide

(m, 3H), 7.76 — 7.89 (m, 4H), 7.35 |

(d, 1H), 6.59 (s, 1H), 1.98 (s, 3H)

Method 21
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Ex. | Compound NMR . _ m/z | SM
245 | 2.Chloro-N-[6- | 10.88 (5, 1H), 10.76 (s, 1H), 8.55 | 476 | Method 243 and
| (eycloptopylamitio | (s, 1H), 8.24 — 8.32 (m, 2H), 8.09 Method 224
Ypytidin-3-yl]-5- | (d, 1H), 7.88 - 8.02 (tri, 3H), 7.81
mn- t, 1H), 7.61 (d, 1H), 7.06 (d, 1H),
(trifluotomethyl) | 2.60 — 2.69 (m, 1H), 0.91 (d, 2H),
| benzoyljamino} - | 0.56 — 0.70 (m, 2H)
benzamide R . A

246 | N-6-Amino-5- | 10.38 (s, 1H), 10.26 (s, 1H), 8.24 | 487 | Method 81 and
chioropyridin-3- | (d, 1H), 8.04(d, 1H), 7.91 (&, 1H), | | Method 228
WS(3-[2- - | 7.85 s, 1H), 7.72 - 7.81 (m, 2H),
cyano-1H-pytrol- | 7.55 (t, 1H), 7.42 (dd, 2H), 7.36
Lyhmethyl] |, 1H), 7.29 (d, 1H), 7.01 (dd,,
benzoyl}amino)-2- | 1H), 6.28 (dd, 1H), 5.32 (s, 2H), -
methylbenzamide | 2.34 (s, 3H) . _ .

247 | 2-Methyl-5-{[3- | 10.70 (s, 1H), 10.61 (s, 1H), 8.21 — | 468 | 6-(trifluoromethyl)
(trifluoromethyl)b 8.45 (m, 3H), 7.90 - 8.11 (m, 4H), pytidin-3-amine
enzoyllamino}-N- - | 7.80 (t, 1H), 7.58 (d, 1H), 7.37 - and Method 21
[6- 7.43 (m, 1H) ’

(trifluoromethyl) o
pytidin-3-
yl]betizamide . A

248 | 5-[(3-Chloro-4- | 10.34 (5, 1H), 10.24 (5, 1H), 8.87 | 412 | 3-chloro-4-

methoxybenzoyl) | (d, 1H), 8.30 (dd, 1H), 8.20 (d, methoxybenzoic

| amino]-2- 1H), 8.10 (d, 1H); 8.04 (d, 1H), acid and Method 71
- methoxy-N- 7.96 (ddd, 2H), 7.39 (dd, 1H), 7.29
pytidin-3- , 1H), 7.20 (d, 1H), 3.94 (5, 3H),

| ylbenzamide

13.91 (s, 3H)




cyato-1- -
methylethyl)
benzoyljamino}- .
N-(6-tnethy!
pyridin-3-
yl)benzamide

(d, 1H), 7.99 — 8.05 (m, 3H), 7.93
-7.96 (m, 2H), 7.75 - 7.78 (in,
1H), 7.56 — 7.64 (m, 2H), 7.25 (d,
1H), 2.43 (s, 3H), 1.74 (s, 6H)

WO 2006/967446 PCT/GB2005/004986
- 90 - |

Ex. | Compound NMR . |m/iz | SM

249 | 2-Chloro-5-{[3-(1- | 10.56 (5, 1), 1034 (5, 1H), 8.06 | 437 | Method 214 and
‘cyato-1-methyl (s, 1H), 7.89 - 8.02 (m, 4H), 7.77 Method 223
ethyl)benzoyl] (d, 1H), 7.64 (d, 1H), 7.52 - 7.61
amitio}-N-(6- (m, 2H), 6.40 (d, 1H), 1.75 (s, 6H)
h&droxypytidin-B-
yl)benzamide

250 | N-(6-Amino-5- | 10.55 (s, 1H), 10.49 (s, 1H), 8.38 | 468 | Method 229 and
chlotopyridin-3- | (d, 1H), 8.17 (d, 1H), 7.96 s, 1H), Method 81
y1)-5-{[3-(1- | 7.88 (s, 1H), 7.76 — 7.86 (m, 2H), |
cyatio-1-methyl | 7.64 (d, 1H), 7.33 (d, 1H), 2.36 (s,
ethyl)-5- 3H), 1.76 (s, 6H) -
fllotobenizoyl] :
amino}-2-
thethylbetizamide ,

| 251 | 5-{[3-(1-Cyaho-1- | 10.77 (s, 1H), 10.51 (s, 1H), 8.63 | 476 | Method 72 and
tiethylethyl)-5- (s, 1H), 812 G, 1H),7.91-7.99 | Method 229
ﬂumo‘benzoy]] (m, 3H), 7.78 = 7.84 (m, 2H), 7.65
amino}-N-(5- | (d, 1H), 7.35 (d, 1H), 4.56 — 4.78
isoptopoxypytidin | (m, 1H), 2.37 (s, 3H), 1.72 (s, 6H),
| 3eyh-2emethyl [ 132(d, 6H) |

behzamide 1

252 | 2-Chloro-5-1[3-(1- | 10.68 (5, 1), 10.55 (s, 11, 8.72 | 433 | 3-Amino-6-picolinc

atid Method 223
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5-chlotopyridin-3-
yDamino]
carbonyl}-4-

| tnethylphenyl)-2-
(1-cyatio-1-methyl -

ethyl)

isonicotinamide

(s, 1H), 830 (s, 1H), B.09 (s, 1H),
8.02 (s, 1H), 7.84 — 7.93 (m, 2H),
7.81 (d, 1H), 7.34 (d, 1H), 2.32 (s,
3H), 1.77 (s, 6H)

Ex. | Compound NMR . m/z | SM
253 | N-{5- 1095 (s, 1H), 10.58 (5, 1H), 9.14 | 507 | Method 185 and
[(Dithethylamino) | (d, 1H), 8.57 — 8.64 (m, 2H), 8.23 Method 21
sulfonyllpyridin- | —8.32 (m, 2H), 7.96 — 7.99 (m,
3-yl}-2-methyl-5- | 2H), 7.76 — 7.86 (m, 2H), 7.35 (d,
{[3- 1H), 2.70 (s, 6H), 2.38 (s, 3H)
| (trifluorotnethyl) - o '
Behzoyi]amino}
| benzamide . _
254 2-Chloro-N-(5- 10.97 (s, 1H), 10.61 (s, 1H), 8.69 | 469 | Method 212 and
| chloto-6-methyl | (d, 1H), 8.32 (d, 1H), 8.02 - 8.10 | Method 223
pytidin-3-yl)-5- | (m, 2H), 7.90 - 8.01 (mm, 2H), 7.78
{[3-(1-cyano-1- (d, 1H), 7.57 — 7.69 (m, 2H), 2.53
| methylethyl) | (s, 3H), 1.75 (s, 6M) |
benzoyl]amito}
benzamide . |
255 | 5-1[3-(1-Cyano-1- | 1040 (s, 1), 10.12 (s, 1H), 840 | 485 | Method 189 and
miethylethyl) (s, 1H), 8.06 (s, 1H), 7.89 — 7.98 Method 20
benzoylJamino}- | (m, 2H), 7.72 —7.79 (m, 2H),
N-(6-{[2- 7.52-7.75 (m, 2H), 7.30 (d, 1H),
(dimethylamino) | 7.14(t, 1H), 6.70 - 6.81 (bs, 1H),
| ethyl]amino} 6.59 (d, 1H), 3.56 — 3.61 (m, 2H),
pytidin-3-yl)-2- | 3.24 (t, 2H), 2.84 (s, 6H), 2.35 (s,
thethylbenzamide | 3H), 1.75 (s, 6H) _
256 | N-(3-{[(6-Amino- | 10.67 (s, 1H), 10.37 (s, 1H), 8.82 | 451 | Method 186 and

Method 29




benzoyl]amino}-2-
methylbenzatmide

2H), 1.73 (s, 3H), 0.88 (¢, 3H)

WO 2006/067446 . PCT/GB2005/004986
_02.
Ex. | Compound NMR. m/z | SM
257 | N-(6-Amino-5- 10.42 (s, 1H), 10.36 (s, 1H), 8.27 | 436 | Method 81 and 3-
| chlotopyridin-3- | (s, 1H), 8.04 (s, 1H), 7.99 (s, 1H), d- |
yh)-5-{[3-(1- 7.95 (d, 1H), 7.88 (s, 1H), 7.81 (d, cyanoethyl)benzoic
| eyanoethyt) 1H), 7.49 - 7.72 (m, 3H), 7.31 d, - acid |
benzoyljamino}-2- | 1H), 4.07 - 421 (q, 1H), 2.35 (s, |
methylbenzamide | 3H), 1.61 (d, 3H) ,
258 | N-(6-Amino-5- | 10.50 (5, 1H), 10.48 (s, 1H), 8.51 | 480 | Method 81 and 3-
| chlorobyridin~3- (s, 1H), 8.36 (s, 1H), 8.11 = 8.20 (2-methyl-1,3-
yh)-2-ttiethyl-5- | (m, 2H), 8.08 (s, 1H), 7.95 (s, 1H), thiazol-5-
{[3-(2-tethyl-1,3- [ 7.90 (d, 11, 7.83 (d, 1H), 7.65 - yDbetizoic acid
thiazol-5- 7.75 (m, 2H), 7.61 (¢, 1H), 7.32 (d, | ‘
| yhbenzoyl] 1H), 2.75 (s, 3H), 2.36 (s, 3H)
| atnino} benzamide ‘ .
259 | N-(6-Amino-5- | 10.39 (s, 1H), 10.28 (5, 1H), 8.24 | 478 | Method 81 and
' chloropyridin-3- | (s, 1H), 8.04 (s, 1H), 8.01 (s, 1H), Method 203
WS-{3-(1- | 7.96 (d, 1H), 7.86 (s, 1H), 7.82(d,
cyano-1,2- 1H),7.70 (d, 1H), 7.62 (t, 1H),
dimethylpropyl) | 7.31 (d, 1H), 2.35 (s, 3H), 2.93 —
benzoylJamino}-2- | 2.33 (m, 1H), 1.72 s, 3H), 1.08 (d,
methylbetizamide | 3H), 0.77 (d, 3t S
260 | N-(6-Amino-5- 10.40 (s, 1H), 10.28 (s, 1H), 8.25 | 464 | Method 81 and
chloropyridin-3- | (s, 1H), 8.04 (s, 1H), 8.02 (s, 1H), " | Method 204
y1)-5-{[3-(1- 7.96 (d, 1H), 7.91 (s, 1H), 7.82 (d, ‘
cyano-1- 1H), 7.71 (d, 1H), 7.61 (¢, 1),
methylptopyl) 7.31 (d, 1H), 2.35 (s, 3H), 2.04 (4,




methylpytidin-3-
yl)-2-chloto-5-{[3-
(trifluoromethyl)
benzoyljamino}-

benzamide

8.49 (m, 2H), 7.83 — 7.77 (m, 5H),
7.65-7.71 (in; 2H), 7.10 s, 1H),
2.81 (5, 3H)

WO 2006/067446 PCT/GB2005/004986
S93.

Ex. | Compound NMR m/z | SM

261 | N-(6-Amino-5- | 10.43 (s, 1H), 10.39.(5, 1H), 829 | 466 | Method 81 and
chloropytidin-3-- | (s, 1H), 8.09 (s, 1H), 8.00 (s, 1~H), Method 205
yI)-5-{[3-(1- 7.96 (d, 1H), 7.93 (s, 1H), 7.81
cyaho-2-hydroxy- | (dd, 1H), 7.72 (d, 1H), 7.60 (t,
1-methylethyl) 1H), 7.31 d, 1H), 4.14 (d, 2H),
benzoylfamito}-2- | 2.36 (s, 3H), 1.70 (s, 3H)
nlethylbénzémidé 1 . B _

262 | N-(6-Amino-5- | 10.76 (s, 1H), 10.60 (s, 1H), 8.42 | 450 | Method 192 and

| | methylpyridin-3- | (s, 1H), 8.02 — 8.09 (m, 2H), 7.96 Methiod 223
yl)-2-chloto-5-{[3- | (d, 1H), 7.89 (dd, 1H), 7.83 (s, |
(l-cyatio-1- | 1H), 7.77 (d, 1H), 7.56 — 7.68 (m,
methylethyl) | 3H), 2.20 (s, 3H), 1.75 (s, 6H)
| behizoyl]amino} . |
Benzamide | . _ _ |

263 N-(5-Brotiio-6- 11.17 (s, 1H), 10.79 (s, 1H), 8.69 | 534 | 5-btomo-6-"

chlotopytiditi-3- | (dd, 2H), 8.19 — 8.47 (m, 2H), 7.91" chloropyridi-3-

| y1)-2-chloro-5-{[3- | - 8.20 (m, 3H); 7.84 (t, 1H), 7.65 amine ahd Method
(trifluoromethyl) | (d, 1H) - 224
behzoyl]amitio}
benzamide .

264 | 2-Chloro-N-2,6- | 10.61 (s, 1H), 10.57 (s, 1H), 8.50 | 448 | 2,6-
dimethylpytidin-3- | (d, 1H), 8.30 - 8.39 (m, 1H), 7.80 dimethylpyridin-3-
y1)-5-{[3- ~8.11 (m, 5H), 7.64 (d, 1H), 7.10 dmnine and Method
(trifluotomethyl) '(s‘, 1H), 2.51 (s, 3H), 2.48 (s, 3H) 224 |

, .benzoy.l]amino]- |
behzamide _ ,
265 | N-(6-Amino-4- | 10.78 (s, 1H), 10.54 (5, 1H), 8.40- | 449 | 4-methylpyridin-

2,5-diamine and
Method 224




(hydtoxymethy!)
ethyl]amino}pytid
in-3-yl)-5-{[3- -
(trifluoromethyl)
betizoyl]lamino}

benzamide

7.89 (m, 3H), 7.56 (¢, 1H), 7.41 (d,

1H), 3.88 (1H, m) 3.54-3.87 (44,
)

WO 2006/067446 PCT/GB2005/004986
o4.

Ex. | Compound NMR m/z | SM

266 | 2-Chloro-N-(4- 10.65 (s, 1H), 10.46 (s, 1H), 8.42- | 434 | 4-methylpyridin-5-
methylpytidin-3- | 8.54 (m, 3H), 7.41 — 7.79 (m, SH), diamine and
y1)-5-{[3- | 7.12-7.31 (m, 2H), 7.10 s, 1H), ‘| Method 224
(triffuotomethyl) | 2.84 (s, 3H) | |

| benzc')y_l]amiﬁo}-A :
benzamide . .

267 | 2-Chloro-N-(2- | 10.73 (s, 1H), 10.61 =10.69 (m, | 438 | 6-fluoropyridin-5-
fluoropytidin-3- | 1H), 8.21 — 8.45 (m, 3H),7.90— | diamine and
yl)-5-{[3- | 8.11 (m, 4H), 7.82 (¢, 1H), 7.59 (d, Method 224
(trifluoromethyl) | 1H), 7.37 - 7.50 (m, 1H) |
benizoyl]athino} : ' .
benzatnide A _

1268 [ (R)-2-Chloro-N- | 10.01 (5, 2H), 9.72 (s, 1H), 843 (s, | 509 | Method 246 and
| 16-[2.3- 1H), 7.64.- 8.01 (m, 6H), 7.21 - Method 224
dihydroxypropyl) | 7.47 (m, 3H), 3.88 (m, 1H), 3.79 - -
aminolpyridin-3- | 3.85 (i, 4H) |
yl}-5-{[3- | |
(trifluoromethyl)
bénzoyl]amino}
‘ | benzamide . v ‘
[269 | 2-Chloro-N-(6- | 9.98 (s, 2H), 9.64 (s, 1H), 8.50 (s, | 509 | Method 247 and _
{[2-hydroxy-1- 1H), 7.84 - 8.01 (m, 4H), 7.62 -

Method 224
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Ex. | Compound NMR m/z | SM

270 | N-[6- 10.01 (s, 2H), 9.70 (s, 1H), 9.32 (s, | 490 | N-(5-amino-4-
(Acetylamino)-4- | 1H), 8.55 (s, 1H), 7.67 - 8.00 (m, methylpytidin-2--

| methiylpytidin-3- | 6H), 7.31-7.49 (m, 2H), 2.83 (s, ylacetamide and
yl]-2-chloro-5-{[3- | 3H), 2.01 (s, 6H) ' Method 224 .

~ (trifluoromethyl) ' -
benz'oyl]amino}v
benzamide" . .

271 | 2-Chloto-N-(2- | 1H NMR (300 MHz) 10.79 (s, 451 | 2-fluoro-6- |
‘fuoto-6- 1H), 10.58 (s, 1H), 8.55 (d, 1H), | methylpyridin-3-

| methylpyridin-3- | 8.31 - 8.41 (i, 1H), 7.83 - 8.16 amine and Method
y1)-5-{[3- (m, 5H), 7.65 (d, 1H), 7.10 (s, 1H), 224 |
(trifluoromethyl) | 2.87 (s, 3H) '
benzoyl]amino} -
| benzamide _

272 | 2-Chloro-N-[6-(4- | 10.50 (s, 2H), 9.41 (s, 1H), 8.59 (5, | 517 | Method 190 and
methylpiperazin- | 1H), 7.91 - 8.17 (m, 4H), 7.70 - Method 224
1-yhpytidin-3-yl}- | 7.82 (m, 2H), 7.58 ¢, 1H), 7.11 - ' |
5-{[3- | 7.32 (m, 2H), 3.76 - 3.88 (m, 4H),

(trifluotomethyl) | 3.11 - 3.30 (m, 4H), 2.22 (s, 3H),
benizoyl]amino} . | 1.76 (s, 6H)
| benzamide .

273 | N-[5- 430 | Method 21 and

(Hydroxymethyl) Method 242

pytidin-3-yl]-2-

| methyl-5-{[3-

(trifluoromethyl)
benzoyllamino}

benzamide




pytidin-3-yl]-2-
methyl-5-{[3-
(trifluotomethyl) |
benzoyl]amino}
benzamide

7.85 (d, 1H), 7.68 - 7.81 (m, 2H),
7.26 (d, 1H), 2.30 (s, 3H), 2.03 (s,
3H) |

WO 2006/067446 . . VPCT/GB2005/004986
- -96- |
Ex. | Compound | NMR . m/z | SM |
274 | 2-Chloro-N-[6- 10.85 (s, 1H), 10.50 (s, 1H), 8.52 | 501 | Method 191 and
| (1H-pytazol-5- (s, 1H), 8.24 (s, 1H), 8.13 (s, 1H), Method 224
ylamino)pytidin- | 7.96 - 8.10 (m, 3H), 7.77 - 7.91 |
3-y1]-5-{[3- .(m, 3H), 7.60 - 7.73 (tn, 2H), 7.40
(trifluoromethyl) - | (d, 1H), |
benzoyl]athifio} '
Ben‘zamide - o |
275 | N-{6[@-Amino | 10.70 (s, 1H), 10.60 (5, 1H), 848 | 505 | Method 248 and
| butyl)amino]pyridi | (s, 1H), 8.00 - 8.1(').(m, 2H), 7.86 - Method 224
i-3-yl}-2-chloto- | 7.97 (m, 3H), 7.7 (d, 1H), 7.50 - o
5-{[3- 7.67 (m,_ 2H), 7.01 (d, 1H), 3.27 -
(trifluoromethyl) | 3.56 (m, 2H), 3.10 - 3.21 (m, 2H),
benzoyljamino} | 1.74 - 2.04 (m, 4H), 1.76 (s, 6H)
| benzamide - | | | |
276 | 5:{[3-(1-Cyano-1- | 10.52 (s, 2H), 9.42 és, 1H), 8.60 (s, | 483 | Method 249 and
| methylethyl) 1H), 7.91 - 8.22 (m, 4H), 7.70 - Method 20
benzoylJamino}-2- | 7.85 (m, 2H), 7.61 (t, 1H), 7.09 - '
methyl-N-(6- 7.47 (m, 2H), 3.77 - 3.88 (m, 4H),
pipetaziti-1- 3.1 - 3.34 (tm, 4H), 2.36 (s, 3H),
ylpytidin-3- 1,76 (s, 6H) . o
yi)benzamide | o .
277 | MNJ6- 10.49 (d, 31), 8.64 (d, 1H), 8.17- | 457 | N-(>-aminopytidin-
(Acetylamino) 8.30 (m, 2H), 7.88 - 8.09 (m, 3H),‘ 2-yl)dcetamide and

| Method 21




chloropytidin-3-
yl)-2-chloto-5-{[3-
-(trittuotomethyl)
betizoyl]amino}

benzamide

(s, 1H), 8.11 (s, 1H), 8.05 (s, 1H),
7.96 (d, 1H), 7.90 (s, 1H), 7.74 -
7.82 (m, 2H), 7.61 (t, 1H), 7.31 (d,
1H), |

WO 2006/067446 PCT/GB2005/004986
-97.
Ex. | Compound NMR Tmiz [SM
278 | N-I6- 10.72 (s, 1H), 10.58 (5, 1H), 10.53 | 476 | N-(5-aminopyridin-
" | (Acetylamino) (s, 1H), 8.67 (s, 1H), 8.06 (d, 3H), | 2-yDacetamide and
pyridin-3-yl]-2- | 8.02 (d, 1H), 7.92 - 7.99 (m, 2H), ‘Method 223
chloro-5-{[3-(1- | 7.7 (d, 1H), 7.56 - 7.67 (m, 2H), .
cyano-1-methyl | 2.07 - 2.11 (m, 3H), 1.76 (s, 6H)
' ethyl)benzoyl] ‘ ' !
dmino} betizaniide ;
279 | 2-Chloro-N-[5- 11.00 (s, 1H), 10.76 (s, 1H), 8.26- | 485 | Method 202 and
(1 H-pytrol-1- 8.39 (m, 3H), 8.08 (d, 1H), 7.94 - Method 224
yDpytidin-3-y1]-5- | 8.03 (m, 2H), 7.82 ¢, 1H), 7.63 (d, | | |
[i3- 1H), 7.39 - 7.42 (m, 2H), 6.35 (¢,
(trifluorotnethyl) - | 2H) - o
benzoyl]amitio} | |
‘ benzathide . o
280 | N-5,6- 10.59 (s, TH), 10.47 (s, 1H), 8.24 - | 430 | Method 196 and
Diaminopytiditi-3- | 8.35 (m, 2H), 8.00 (d, 1H), 7.8 (s, Method 21
yi)-2-methyl-5- | 2H), 7.74 - 7.85 (m, 2H), 7.47 (s, | |
B3- | 2H), 7.33 (d, 1H), 7.29 (s, 1H),
(triﬂuoromethy_l)' 2.34 (s, 3H) | -
benzoyl]amitio}
| benzamide
281 | NG-Amino-5- | 10.44 (5, 1H), 1041 (s, TH), 8.33 | 469 | Method 186 and

Method 224
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.98 .

Ex. | Compound NMR m/z | SM

282 | N-(6-Amino-5- | 10.74 (s, 1H), 10.51 (s, 1H), 8.25- | 515 | Method 187 and
bromopytidin-3- | 8.33 (m, 3H), 8.16 (s, 1H), 7.91 - Method 224
yl)-2-chloro-5-{[3- | 8.03 (m, 3H),7.81 (t; 1H), 7.59 (d, |
(trifluoromethyl) | 1H) ’ I
benzoyl]amino} | o '
benzamide : . -

283 | 2-Chloro-N-(>- | 11.06 (s, 1H), 10.60 (5, 1H), 8.77 | 455 | Method 215 and
chloropytidin-3- | (s, 1H), 8.42 (s, 1H), 8.36 (s, 1H), Method 223"

1 y1-5-1[3-c1- 8.03 - 8.07 (m, 2H), 7.94 - 8.01 |
| cyano-1-methyl | (m, 2H), 7.78 (d, 1H), 7.56 - 7.68
ethyl)benzoy!] (m, 2H), 1.76 (s, 6H)
_ amino}-ben'zamide- . ' ,

284 | 5-{[3-(1-Cyano-1- | 11.00 (s, 1H), 1047 (s [H), 896 | 427 | Method 211 and
methylethyl) (s, 1H), 8.30 (s, 1H), 8.06 (s, 1H), Method 20
befizoyl]amino}- | 8.02 (s, 1H), 7.96 (d, 1H), 7.74 - '
N-(5.6-dimethyl | 7.82 (tm, 2H), 7.62 (t, 1H), 7.34 (d,
pyridin-3-yl)-2- | 1H), 2.58 (s, 6H), 2.39 (s, 3H),
methylbetizamide | 2.36 (s, 3H), 1.76 (s, 6H) R

285 | 2-Chloro-5-{[3-(1- | 11.00 (s, 1H), 10.60 (s, 1H), 8.59 | 451 | Method 118 and _
cyano-1-methyl | (s, 1H), 8.23 (s, 1H), 7.84-809 (m, | | Method 223

| ethylbenzoy!] 5H), 7.78 (d, 1H), 7.58 - 7.67 (m, '
| amino}-N-(5- - 2H), 3.89 (s, 3H), 1.74 (s, 6H)
| methoxypytidin-3- |
- yl)ben‘zamide | .
286 | N-(6-Amino-5- | 10.44 (s, 1H), 10.40 (s, 1H), 8.34 | 450 | Method 186 and

chlotopyridin-3- -

| yD-5-{3-(1-

cyatto-1-methyl
ethyl)benzoyl]
amino}-2-methyl

benzamide

s, 1H), 8.1 (s, 1H), 8.06 (s, 1H),
7.96 (d, 1H), 7.90 (s, 1H), 7.74 -
7.84 (m, 2H), 7.61 (t, 1H), 7.32d,
1H), 2.34 (s, 3H), 1.72 (s, 6H)

Method 20




(methy]alnino)
pyridin-3-yl]-5-
{[3-

(trifluotomethyl)

benzoylJamito}

benzamide

7.80 (t, 1H), 7.58 (d, 1H), 2.83 (s,

WO 2006/067446 PCT/GB2005/004986
_99. |

Ex. | Compound NMR . m/z | SM

287 | 2-Chloro-N-(5- 11.07 (s, 1H), 10.76 (s, 1H), 8.78 | 456 | Method 215 and
chlotopytidin-3- | (s, 1H), 8.23 - 8.50 (im, 4H), 8.06 Method 224

| yb)-5-{[3- (s, 1H), 7.93 - 8.02 (i, 2H), 7.81 |
(trifluotomethyl) | (t, 1H), 7.63 (d, 1H)
benzoyl]amino}
benzamide , ] .

288 | 5-{[3-(1-Cyano-1- | 10.39 (s, 1H), 10.04 (s, IH), 8.06 |429 |Method2i6and .
| methylethyl)betizo | (s, 1H), 7.95 (d, 1H), 7.73 - 7.87 Method 20 .

yllamino}-N-(6- | (m, 4H), 7.61 (t, 1H), 7.48 (d, 1H), o
hydroxy-5- 7.29 (d, 1H), 2.34 (s, 3H), 1.99 (s,

| methylpyridin-3- | 3H), 1.76 (5, 6H)
yD)-2-methyl *
benzatnide »

289 | 2-Chioro-N-[5- | 10.76 (s, 1H), 10.67 (5, 1H), 8.30 | 481 | Method 195 and
methoxy-6- | (s, 1H), 827(d, 1H),8.06-8.13 | | Method 224
(methylamino) (1; 2H), 8.01 (d, 1H), 7.90 (d,” |
pyridin-3-yl]-5- | 1H), 7.81 t, 1H), 7.61 (d, 1H),

- 7.41 (s, 1H), 3.92 (s, 3H), 2.95 (s,
(trifluoromethyl) | 3H) | :
benzoy_l]amino}- : |
.| betizamide . : ,

290 | 2-Chloro-No[5- | 10.73 (s, 1H), 1049 (s, 1H), 8.24 - | 485 | Method 194 and

chloto-6- 8.36 (m, 3H), 7.89 - 8.06 (m, 4H), Method 224




ethyl)betizoyl]

amino}-N- {6-[(3-‘
pyttolidin-1-
ylpropyl)anﬂino] _

pytidin-3-
yl} betizamide

(m, 2H), 7.86 - 7.99 (i, 3H), 7.78
(d, 11), 7.52 - 7.67 (n, 2H), 7.01
(d, 1H), 3.28 - 3.52 (m, 4H), 3.08 -
3.28 (tn, 4H), 1.84 - 2.06 (tn, 6H),
1.76 (s, 6H)

WO 2006/067446 PCT/GB2005/004986
| - 100 - |
Ex. | Compound NMR | im/z M
291 | N-[6- 11070 (s, 1H), 8.21- 8.33 (m, 2H), | 513 | Method 209 and
(Acetylamino)-5- | 7.97 - 8.02 (m, 2H), 7.67 - 7.89 Method 224
chloropyridin-3- | (m, 6H), 7.44 (d, 1H), 2.08 (s, 3H)
yl}-2-chloto-5-{[3- ’ o
| '('triﬂLiorom'ethyl)
benzoyl]aminb} :
benzamide |
292 | N6 10.66 (s, 1H), 8.22 - 833 (m, 2H), | 536 | Method 208 and
| (Acetylatnitio)-5- | 7.97 - 8.00 (m, 2H), 7.67 - 7.89 | Method 21
bromopyridin-3- | (i, 6H), 7.43 (d, 1H), 2.16 (s, 3H),
yl]-2-methyl-5- 2.07 (s, 3H) o
|- B
| (trifluoromethyl)
benzoyl]amiﬁo}-
benzamide -
293 | 2-Chloto-N-[5- | 10.87 (s, 1H), 10.58 (s, 1H), 8.23 | 484 | Method 194 and
| chloro-6- (s, 1H), 8.04 (s, 1H), 7.92 - 8.02 Method 223
(methylamino) (i, 3H), 7.75 - 7.85 (tn, 2H), 7.52 |
pyridin-3-yl}-5- | - 7.65 (m, 3H), 2.09 (s, 3H), 175 |
([3-(1cyario-1- | (s, 6H) '
methylethyl)
béhzoy]]amind}
benzamide , }
294 | 2-Chloro-5-{[3-(1- | 10.75 (s, 1H), 10.63 (s, 1H), 9.75 | 547 | Method 250 and _
| cyano-1-methyl | (bs, 1H), 8.49 (s, 1H), 8.03-8.10 | | Method 223
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ethyl)benzoyl]
amino}-N-(6-
ethylpyridin-3-

| yhbenzamide

8.06 (s, 1H), 7.96 (dd, 2H), 7.78
@, 1H), 7.57 - 7.72 (m, 3H), 2.88
(g, 2H), 1.76 (s, 6H), 1.27 (t, 3H)

- 101 -

Ex. | Compound NMR miz | SM

295 | 2-Chloro-5-{[3-(I- | 10.95 (s 1H), 10.60 (s, 1H), 8.81 | 451 | Method 242 and
cyano-1-methyl (s, 1H), 8.35 (s, 1H), 8.25 (s, 1H), Method 223
ethylbenzoyl] | 8.03 - 8.09 (m, 2H), 7.91-7.98 -
amino}-N-[5- (m, 2H), 7.79 (d, 1H), 7.55 - 7.67

| (hydroxymethyl) | (m, 2H), 4.60 (s, 2H), 1.75 (s, 6H)

pytidin-3- R

| ylJbenzamide B _

- [29% [NB-(6- 10.84 (s, 1H), 10.72 5, 1H), 10.50 | 479 | N~(5-aminopyridin-

| (Acetylamino) (s, 1H), 8.84 (d, 1H), 8.66 (s.,‘lH), 2-y1)acefamide and
pyfidin-3-yl] - | 7.98-8.10 (m, 4H), 7.95 (d, 1H), Method 29
amitio} catbonyl)- | 7.88 (d, 1H), 7.60 (d, 1H), 2.01 (s, -
4-chlotophenyl]-2- | 3H), 1.78 (s, 6H) '
¢! -cyand- 1-methyl ' -
“ethyl)
isohicotinamide : ‘ . | o

297 | N[6- T0.86 (5, 1H), 10.76 (5, 1H),9.75 | 509 | Method 210 and
(Acetylamino)-5- | (bs, 1H), 8.23 - 8.35 (m, 3H), 7.90 Method 224 .
methoxypytidin-3- | - 8.09 (m, 4H), 7.82 (1, 1H), 7.63 ‘
yl]-2-chloro-5-{[3- | (d, 1H), 3.83 (s, 3H), 2.04 (s, 3H)
(friﬂuorbmethyl) ‘ )
benioyl]amino}
benzamide v ‘

298 | 2-Chloro-5-{[3-(1- | 11.16 (s, 1H), 10.67 s, 1H), 9.02 | 449 | Method 213 and
cyanio-1-methyl | (s, 1H), 8.34 (d, 1H), 8.11 (s, 1H),

Method 223
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302

{[3-(1-cyano-1-
methylethyl)

| betizoyl]atnino}
benzoyl)amino]

nicotinamide

(s, 1H), 8.80 (s, 1H), 8.61 (s, 1H),

8.22(s, 1H), 8.05 - 8.06 (m, 2H),

7.93 - 7.99 (m, 2H), 7.79 (d, 1H),
7.52 - 7.70 (m, 3H), 1.73 (s, 6H)

-102 -

Ex. | Compound NMR m/z SM ' _
299 | 5-{(3-(1-Cyano-1- 457 | Method 20 and _

methylethyl) Method 242

| benzoyl]amino}- o
N-[5-
" _(hydroxymethyl)

pyridin-3-yl]-2-

methylbenzamide _ _

- 300 | 5-{[3-(1-Cyano-1- | 10.87 (s, 1H), 10.43 (s, 1H), 8.70 | 417 | Method 252 and
methylethyl) (s, 1H), 8.34 (s, 1H), 8.20 (d, 1H), M_ethod 20 o
benizoylJamitio}- | 8.05 (s, 1H), 7.90 - 8.00 (m, 2H), E
N-(5-Huoro | 7.86 d, 1H), 7.76 (d, 1H), 7.62 (t,
pytidin-3-yl)-2- 1H), 7.35 , '1'H), 2.35 (s, 3H),
m’ethy]benzamide | 1.76 (s, 6H) |

| 301 | 5-{[3-(1-Cyano-1- | 10.42 (s, 1H), 10.01 (s, 1H),8.24 | 500 | Method 193 and
methylethyl)benzo | (s, 1H), 8.07 (s, 1H), 7.96 (d, 1H), Method 20 ‘
yllamino}-N-(6- - | 7.66 - 7.87 (m, 4H), 7.62 (t, 1H), '
(13- 7.28 (d, 1H), 6.48 (d, 1H), 6.39
(dimethylamino) | (bs, 1H), 3.17 - 3.25 (m, 2H), 2.34
propylfamino} | (s, 3H), 2.27 (¢t, 2H), 2.13 (s, 6H),
| pytidin-3-yl)-2- 1.75 (s, 6H), 1.68 (m, 2H)
,methylbeﬁzamide ' . ,
5-[(2-Chloro-5- [ 11.02 (s, TH), 10.59 (s, 1H), 8.93 | 464 | Method 134 and

Method 223
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Ex. | Compound NMR m/z | SM
303 | N-(6-Chloro 10.75 (s, 1H), 10.44 (s, 1H), 8.77 | 435 | 2-chloropyridine-5-
| pyridin-3-yl)-5- | (s, 1H), 8.23 (d, 1H), 8.03 (s, 1H), amine and Method
{[3-(1-cyano-1- | 7.96 (d, 1H), 7.95 (s, 1H), 7.85 (d, 20
methylethyl) 1H), 7.77 (d, 1H), 7.61 (t, 1H),
| lbenzoyl]amino}-Z- 7.54 (d, 1H), 7.34 (d, 1H), 2.37 (s,

methylbenzamide | 3H), 1.84 (s, 6H) |

304 | 2-Chloto-N-[5- 10.81 (s, 1 H)10.73 (s, 1 H)8.70 [ 451 | Method 242 and
(hy_droxymethylj (d, 1 H)8.24-8.33 (m,3 H) 8.18 Method 224
pyridin3-yl}-5- | (s, 1 H) 7.92 - 8.03 (m, 3 H) 7.80 .
{3- |t 1H) 7,60 (d, 1 H) 5.39 ¢t 1 H)
(trifluoromethyl) | 4.54 (d, 2 H) | '
betizoylJamino} |
behzamide

305 | Methyl 5-[(5-{|3- 457 | Method 20 and

" | (1-cyano-1-methyl Method 90 |

ethyl)benzoyl] - |
amino}-2-methyl
benzoyl)amito]
pyridine-2-
carboxylate - _

306 | N-{5-[2- 10.73 (s, 1H), 10.61 (5, 1H), 9.69 | 488 | Method 221 and
(Dirﬁ'ethylamino). (s, 1H), 8.48 (s, 1H), 8.14 (s, 1H), | _Method 21

ethoxy|pyridin-3-
y1}-2-methyl-5-
{[3-
(trifluoromethyl)
benzoyl]amito}

benzamide

8.10 (s, 1H), 7.93 - 8.03 (m, 2H),
7.76 - 7.85 (m, 2H), 7.35 (d, 1H),
4.43 (t, 2H), 3.41 - 3.52 (m, 2H),
2.79 - 2.95 (m, 6H), 2.37 (s, 3H),
2.17 (s 6H)
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Ex. | Compound NMR m/z | SM

307 | N-(6-Amino-5- 10.59 (s, IlH), 10.41 (s, 1H), 8.22 - | 451 | Method 186 and
chloropyridin-3- | 8.46 (m, 3H), 8.13 (s, 1H), 7.99 (d, | Method 21
yD)-2-methyl-5- 1H), 7.90 (s 1H), 7.74 - 7.86 (m,
in3- |21y, 734 d, 1H), 225 (s 3H)

(trifluoromethyl) o 5
| benzoyl]amino}
benzamide . .

308 | 5-{[3-(1-Cyano-1- | 10.84 (s, TH), 10.46 (s, 1H), 8.68 | 430 | Method 118 and _
methylethyl) | (s, 1H), 8.15 (s, 1H), 8.06 (s, 1H), Method 20
benzoyl]amino}- | 8.02 (s, 1H), 7.92 - 7.99 (m, 2H),

| N-(5-methoxy 7.83(d, 1H), 7.77 (d, 1H), 763,
pytidin-3-yl)-2- | 1H), 7.35 (d, 1H), 3.89 (s, 3H),
methylﬁenzmnide 238, 3H),‘1 75 (s, 6H) - |

309 | 5{[3-(1-Cyano-1- | 10.56 (5, 1H), 10.43 (5, 1H), 847 | 458 | Method 219 and _

' ’methy.lethyl)‘ | (s, 1H), 8.04 (s, 1H), 8.02 (d, 1H), Method 20
betizoyl]amino}- | 7.96 (d, 1H), 7.92 (s, 1H), 7.80 -

N-(S-isoptopoxy | 7.88 (m, 2H), 7.76 (d, 1H), 7.61 (t,
pytidin-3-yl)-2- | 1H), 7.33 (d, 1H),4.56 - 4.76 (m, |-
tethylbenzamide | 1H), 2.37 (s, 3H), 1.76 (s, 6H),
- | 131 (d, 6H) | | |

310 | 3-(1-Cyano-1- | 10.89 (s, [H), 10.68 (s, IH), 8.72 | 448 | Method 69 and

thethylethyl)-2- (s, 1H), 8.26 (s, 1H), 8.04 (s, 1H), |

fluoto-N-(3-{[(5-
“methoxypytidin-3-
yl)amino]
catbonyl}-4-
methylphenyl)

benzamide

7.88 (s, 1H), 7.73 (d, 1H), 7.60 -
7.70 (m, 2H), 7.35- 7.41 (m, 2H),
3.90 (s, 3H), 2.37 (s, 3H), 1.79 (s,
6H)

Me’thod 114
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Ex. | Compound TNMR ‘ m/z | SM
311 | 5-{[3-(1-Cyano-1- ] 10.79 (5, 1H), 10.49 (5, 1), 9.04 - | 501 | Method 222 and
methylethyl)benzo | 10.13 (bs, 1H), 8.55 (s, 1H), 8.16 Method 20
yllamino}-N-{5- | (s, 1H), 8.04 - 8.1 (m, 2H), 7.93 - |
3- | 8.01 (m, 2H), 7.82 (d, 1H), 7.7
(dimethylamino) | (d, 1H), 7.67 - 7.72 (d, 1), 7.61
propoxylpytidin- | t, 1H), 7.34 (d, 1H), 4.19 (t, 2H),
3-yl}-2- | 3.18-3.27 (m, 2H), 2.80 (d, 3H),
methylbenzamide | 2.37 (s, 3H), 2.13 - 2.22 (m, 2H),
L | 1.72 (s, 6H)
Ex . | Compound M/z | SM i
- | 312 | N-(5-Amino-6-niethylpytidin-3-yl)-2-chloro-5-{[3-(1- 449 | Method 74 and
cyano-1-methylethyl)benzoylJamino} benzamide | [Method223
313 | 2-Chloto-5-{[3~(1-cyano-1-methylethyl)benzoyl]amino}- | 444 | Method 223 and
- N-(5-cyahopytidin-3-yl)benzamide Method 232
314 : tert-Butyl 2-[({5-[(5-{[3-(1-cyaho-1-methylethyl) 598 | Method 82 and
benzoyl]amino}-2-meth‘ylbenzoyl)émino]pyridine-2- Method 20
_ yl}amino)methyl]pyrrolidine-1-carboxylate , )
315 | tert-Butyl 2-[({5-[(5-{[3-(1-cyano- 1-methylethy]) 599 | Method 220 and -
benzoyl]amino}-2‘§métljy]benzoyl)aminp]pyridih-3- | Method 20
yl}oxy)methyl]pyrrolidiné-i-carboxylate . .
316 | N-(6-{[(Benzyloxy)acetyl]lamino}-5-methylpyridin-3-yl)- | 576 Method 233 and
| 5-{[3-(1-cyatio-1 -methylethyl)benzoyl]amin(;} -2- Method 20
methylbenzamide |
317 | 2-Chloto-N-{6-amino-pytidin-3-yl}-5-{[3- 435 | pytidine-2,5-
(triﬂUOromethyl)benzoyl]amino } behzamide diamine and
Method 224
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Example 318 ‘
N-{6-[(AminocarbonyDaminolpyridin-3-yl1}-5-4[3-(1-cyano- 1 -methylethybenzoyllamino} -

2-methylbenzamide

To a solution of N-(6-aminopyridin-3-yl)-5-{[3-(1-cyano-1-methylethyl)benzoyl]

amino}-2-methylbenzamide (Example 202; 314 mg, 0.760 mmopl) in THF (5ml), sodium

hydride (145 mg, 3.04 mmol) and trichloroacetyl isocyanate (0.14 ml, 1.14 mmol) were added

~and the reaction mixture was stirted overnight at 25°C. The mixture was pattitioned between

H,0 and EtOAc, and the organic layer was washed with brine and dried with MgSOj.
Evaporation of the solvent gave a white solid that was dissolved in MeOH (10 ml) and purged
with ammonia gas. Evaporatlon of the solvent gave a tan solid, which was purlﬁed by tevetse
phase HPLC (5 -55% MeCN/HZO 15 min). The title compound (65 mg) was collected by
evaporatlon as a white solid. NMR (300 MHZ) 10.41 (s, 2H), 9.20 (s, 1H) 8.58 (s; 1H), 7.99

- 8.08 (m, 2H), 7.96 (d, 1H), 7.89 (s, 1H), 7.83 (dd, 1H), 7.75 (d, 1H), 7.61 (t, 1H), 7.48 (d,

1H), 7.32 (d, 1H), 6.85 (s, 1), 2.36 (s, 3H), 1.76 (s, 6H); m/z 457.

Example 31
2-Chloro-5- {[3 (1-cyanho- 1-methylethyl)benzovﬂammo]-N [5- (d1methylammo) 6-

methylpytidin-3-ylibenzamide

To a solution of N-(5-amito-6- methylpyrldm 3-yl)-2- chloro 5- {[3 (1-cyaho-1-
m‘ethylethyl)benzoyl]amlno}benzamide (Example 312; 145 mg) in DMF (2 ml) was added at |
0°C Cs,CO0; (317 mg) and the mixture was stirred at this temperature fot 30 mihutes. Mel
(0.81 ml) was added and the mixture was sﬁrred at root temperatitre for 4 hours. The mixture
was cooled with an ice bath and H,0 was added. The mixture was partitioned between EtOAc |
and H,0. The organics wete washed with NaClsa) and then dried with Na,SOa). Evaporation
of the solvent gave a solid, which was purified by‘reverse phase HPLC (5-95% MeCN/H,0, |
15 miti using hexyl benzene columti). The title compound (3.4 nig) was collected by
evapotation. NMR (300 MHz): 10.79 (s, 1H), 10.23 (s, 1H), 8.04 (s, 1H), 8.01 (d, 1H), 7.98- -
7.95 (im, 2H), 7.84 (d, 1H), 7.78 (d, 1H), 7.52 - 7.66 (im, 3H), 2.83(s, 6H) 2.41 (s, 3H), 1.65 (s,
6H); m/z 478. |
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Example 320

C5-[(5-41 3-( 1-Cyano-1-methylethyl)benzoyl]lamino}-2-methylbenzoyl)amino]-N-

methylpytidine-2-catboxamide ,
A solution of methy! 5-[(5-{[3-(1-cyano-1-methylethyl)benzoylJamino}-2- - -
methylbenzoyl)amino]pyridine-2-carboxylate (Example 305; 100 mg) in THF (1 ml) was

* cooled to —78°C and treated with a solution of Me;Al-MeNHj (the solution was made by

10

15

20

25

30

adding slowly Me;Al (0.35 ml, 1M in THF) to a solution of MeNH; (0.35'ml, 1M in THF) at
~78°C and allowing the solution to stit for 30 minutes at this temperaﬁlfe). The reaction ‘
mixture was stitred overnight at 25 °C. The mixture was partitioned between EtOAc and H,0.

The otganics wete washed with NaClis and then dried with Na,SO4). Evaporation of the

‘solvent gave a solid, which was purified by reverse phase HPLC (5-95% MeCN/H,0, 15

mitr). The title compound (2 mg) was collected by evaporation. NMR (300 MHz): 10.85 (s,
1H), 10.44 (s, 1H), 8.95 (s, 1H), 8.20 - 8.50 (m, 2H), 7.70 - 8.18 (i, 6H), 7.51 - 7.66 (m, 1H),

$7.19-7.51 (m, 1H), 2.87 (s, 3H), 2.30.(5, 3H) 1.70 (s, 6H); m/z 456

Example 321 | ‘ _ |
5-[3 _(Cyano-dimethyl-methyl)-benzoylaminol:N-(6-cyaho-pytidin-3-yl)-2-methyl-benzamide

A solution of 5-[3-(cyanodimethyl-mcthyl)-benzoylamino]-2-metliyl-benzoic acid -
(Method 20; 300 mg, 0.928 mmol) in SOCI, (5 mt) was refluxed at 80 °C for 2 h. Then a
solution of 5-aminopytidine-2-catbonitrile (221 mg, 1.86 mmol) in THF (5 mi) was treated
with NaH (50% in mineral oil) (111 mg, 2.32 mfnol)i This reaction was stirred at 25 °C for 1

- h. After removing the SOCI, from the first teaction, the resulting product was dissolved in

THF and added to the second reaction and stitred at 25 °C fot 30 min. The teaction was then
quenched with H,0 (10 ml), extracted with EtOAc (25 ml), washed with btine (50 ml) and
dtied with MgS04. The solvents were removed undet reduced ptessute to give ah orange solid
(637 thg) which was purified by Gilson revetse phase prepafatory HPLC (5-95%'MeCN/HzO,
20 min)to yield a yellow solid (10 mg). NMR (300 MHz): 11.07 (s, 1H), 10.61 (s, 1H), 9.02
(d, 1H), 8.42 (dd, 1H), 8.22-8.36 (m, 2H), 7.95-8.08 (m, 3H), 7.73-7.92 (m, 2H), 7.36 (d, 1H),
2.48-2.51 (m, 6H), 2.38 (s, 3H); m/z 424.
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Examiple 322

5-{[3-(1-Cyano-1-methylethyl)benzoyllamino}-2-methyl-N-[5-(1 H-pyrazol-4-yl)pyridin-3-
yllbenzamide o
-N-(5-Bromopytidin-3-yl)-5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-

methylbenzamide (Example 192; 256mg, 0.54mmol), 1H-‘pytazol—4-ylboronic acid (125mg,-
0.64mmol), Cs,COs (352mg]1.08miriol) and Pd(PPh;)s (62mg, 0.054mmol) wete put in a
mictowave tube, dioxane (4ml) and water (Iml) were added. The tube was heated in
mictowave (Smith, Personal Chemistty™) and heated at 180°C for 2000 seconds. The

" - solution was ﬂlterf;d, ar;d separated between EtOAc and water. Organic layer was dried and
evapotated undet reduced préssure. The crude prodiict was putified by reverse phase HPLC
(5-75% MeCN/H,0, 15 tin) and the title compound (75.6 mg, 30%) was collected by
evapotation. NMR (300 MHz) 10.88 (s, 1H), 10.52 (s, 1H), 8.54 (s, 1H), 8.26 (s, 1H), 8.13 (s,
1H), 7.96 - 8.09 (m, 3H), 7.80 - 7.93 (m, 3H), 7.63 - 7.73 (m, 2H), 7.42 (d, 1H), 2.20 (s 3H),
1.82 (s, 6H); rﬁ/Z 466. . - ' '

Examples 323-324 | , |
The following compourids wete prepared by the procedute of Example 322, using the

apptopriate starting matetial

| Ex | Compound NMR M/z SM

323 | 5-{[3-(1-Cyano-1- | 11.70 (s, 1H), 10.87 (s, 1H), 10.47 | 465 1H-pyrtol-2-
methylethyl)benizoyl] | (s, 1H), 8.79 (s, 1H), 8.72 (s, 1H), ylbotonic acid
amino}-2-methyl-N- | 8.55 (s, 1H), 8.06 (s, 1H), 8.00 (s,

[5-(1H-pyrtol-2- | 1H), 7.95 (d, 1H), 7.81 (d, 1H), 7.75
| Oyridinedin-3- (, 1H), 7.63 (¢, 1H), 7.35 (d, 1H),
yl|benzamide 7.02 (s, 1H), 6.68 (s, 1H), 6.22 (s,
| 1H), 2.40 (s, 3H), 1.75 (s, 6H)
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Ex | Compound NMR M/z SM

324 | tert-Butyl 2-{5-[(5- . ‘ 569 1-(tert-
{[3-(1-cyano-1- o butoxycarbon
methylethyl)benzoyl] | ' : | y])pyrrol'idin-

- | amino}-2-methyl o o o 2-yljbofonic
benzoyl)amino] | | . - -acid E
pyridin-3-yl}
‘pytrolidine-1-
carboxylate
- Example 325 )

2- Methyl-N-[ 5-(4- methyh)merazm 1-yl)pyridin-3-y1]-5-{]3- (tr1ﬂuoromethv])benzoyﬂammo} :
benzamide ' .

“To a 10 ml tound bottorit ﬂask equipped with a magnetic stitring bar was added
Pdy(dba)s (34 e, 0.038 mmol), BINAP ( 47 mg, 0.075 mmol), and sodium rert-butoxide (72
trig, 0.752 thmol). Toluene (2 ml) was added followed by 1-methylpipetazine (56 mg, 0.564

mifriol) atid the teaction was allowed to stit at room temperature for 10 min befote the addition

of N-(S-brpmopyridin-B-yl)-2-methyl-5- {[3-(trifluorotnethyl)benzoyl]amino) benzamide

(Example 193; 180 mg, 0.376 minol). The tesulting teaction mixture was warmed to 80 °C
and was allowed to stir fot 12 h before being cdolcd and diluted with EtOAc (~ 100 ml). The
otganic phase was poured into a separatot funnel and washed with saturated aqueots NaHCO;

* (~ 100 ml). The organic extract was dried with MgSOy, filtered, and concenttated in vacuo to

15

20

yield the crude product, which was putified on a 40 g SiO; column using MeOH/EtOAc
d :105 as eluent giving 144 tig (77%) of the title com'pound as a white solid. NMR (300
MHz): 10.91 (s, 1H), 10.65 (s, 1H), 8.57 (s, 1H), 8.32-8.26 (m, 3H), 8.10 (s, 1H), 8.02 (d,
1H), 7.9 (d, 1H), 7.82-7.78 (i, 2H), 7.35 (d, 1H), 3.99-3.93 (m, 2H), 3. 55-3.50 (m 2H),
3.32-3.12 (in, 4H), 2.82 (s, 3H), 2.37 (s, 3H); m/z 499.

Examples 326-336
The following cotmpounds were prepared by the procedute itt Example 325 using N-

(5-btottopytidift-3-yl)-2-methyl-5-{ [3-(trifluoromethy h)benizoyl]amino } benzamide (Example
193), N-(5-btomopytidin-3-y1)-5-{[3-(1-cyaho-1-methylethyl)benzoyl]amino}-2-

methylbenzamide (Exatiple 192), N-(5-bromopytidin-3-y1)-2-chloro-5-[(3,5-
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dimethylbenzoyl)amino]benzamide (Example 219) and the appropriate SM. In some cases,

further purification was required (superctitical fluid, Gilson reverse phase preparatory HPLC

ot column chromatogtaphy utilizing an 1ISCO systetn).

M/z

SM

amino}pytidin-3-yl)-2-
methyl-5-{[3- |
(trifluotomethyl)benzoyl]
dmino} behzamide

7.92 (i, 4H), 7.82 (t, 2H), 7.33
(d, 1H), 3.29-3.20 (i, 2H), 3.18-
3.05 (m, 2H), 2.74 (s, 3H), 2.73
(s, 3H), 2.36 (s, 3H), 1.96-1.89
(m, 2H)

Ex | Compound NMR |
326 | 2-MethylN-(5- 11.06 (s, 1H), 10.67 (s, 1H), 8.66 | 485 - | Morpholine
morpholin-4-ylpyridin-3- | (s, 1H), 8.33:8.27 (m, 3H), 8.10. |
yD-5-{3- | (s 1H), 8.04 (d, 1H), 7.97 (d,
(trifluotomethyl)benzoyl] | 1H), 7.82-7.77 (m, 2H), 7.36 (d,
aminojbenzamide | 1H), 3.77 (t, 4H), 3.30 (t, 4H),
1 | 2.37 (s, 3H) |
[327 Tvo- TT01 s, 1H), 10.66 (5, 1H), 8.54 | 514 | N.N.N-
(Ditmethylamino)ptropyl] | (s, 1H), 8.32-8.27 (ni, 2H), 8.14 ' trimethylpropan
' (methyl)atriino]pyridin%- (d, 1H), 8.05 (d, 1H), 7.98 (d, e-1,3-diathine
y1}-2-methyl-5-{[3- 1H), 7.89 (s, 1H), 7.82-7.77 (m,
(trifluoromethyl)benzoyl] | 2H), 7.36 (d, 1H), 3.56-3.51 (m;
| atino benzamide 2H),3.10-3.03 (m, 2H), 3.02 (s,
| 3H), 2.74 (s, 3H), 2.72 (s, 3H),
| 2.37 (s, 3H), 1.97-1.89 (m, 2H) |
328 | N-[5-(Dimethylamino) | 11.02 (s, 1H); 10.65 (s, 1H), 8.58 | 443 | N.N-_
pyriditi-3-yl]-2-methyl-5- | (s, 1H), 8.31-8.27 (i, 2H), 8.04 | dimethylamine
| {[3-trifluoromethyl) (dd, 2H), 7.98 (d, 1H), 7.83-
| benzoy!Janiitio} 7.77 (m, 3H), 7.35 (d, 1H), 3.04
benzamide (s, 6H), 237 (5, 3H) |
329 | N-5-1[3- 11.06 (s, 1H), 10.69 (s, 1H), 841 | 501 | N, V-
(Dimethylamino)propyl] | (s, 1H), 8.31-8.28 (m, 2H), 8.02- dimethylptopan

e-1,3-diamine
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Ex Cbmpound NMR , _ Mz |[SM
330 | N-{5-1(2- 1102 (s, 1H), 10.67 (s, 1H), 8.58 | 487 | 2-methoxy-N-
Methoxyethyl)(lﬁetl1y]) v (s,.1H),-8.31-8.28 (m, 2H), 8.09 | methylefhan‘anii
| aminolpytidin-3-yl}-2- | (d, 1H), 8.04-7.96 (m, 2H), 7.84- ne
methyl-5-{[3- 7.77 (m, 3H), 7.35 (d, 1H), 3.65- |
(trifluoromethylbenzoyl] | 3.59 (m, 2H), 3.55-3.49 (m, 2H),
amino} benzamide | 3.24 (s, 3H), 3.04 (s, 3H), 2.37
| | |31 |
331 | N-5-{[(2.2-Dimethyl- | 11.04 (s, 1H), 10.66 (s, 1H), 8.60 | 530 | 1-(2,2-

1 1,3-dioxolan-4- (s, 1H), 8.32-8.29 (m, 2H), 8.02 dimethyl-1,3-
yhymethyljamino} (dd, 2H), 7.99 (d, 1H), 7.83- dioxolan-4-
pytidin-3-yl)-2-methyl-5- | 7.78 (in, 3lH), 7.34 (d, 1H), 4.26- yl)methahamine
{[3-(trifluotormethyl) | 4.22 (i, 1H), 3.79-3.55 (m, 2H), o
benzoyl]amitio} 3.12-3.05 (m, 2H), 2.37 (s, 3H),
ben’zainide 141G, YBHV), 1.33 (.s,'3H‘)

332 | N-(5-1[2 10.72 (s, 1H), 10.59 (s, [H), | 486 | N.A- ‘
| (Dimethylamino)ethyl] | 8.30-8.24 (m, 3H), 7.99-7.96 (m, dimethylethane-
amino}pyridin-3-yl)}-2- | 2H), 7.87-7.76 (n, 4H), 7.34 (d, | 1.2-diamine -
methyl-5-{[3- 1H), 3.49 (t, 2H), 3.29-3.26 (in, | |
(triﬂuOrom.etAhyl)benzoyl] 2H), 2.84 (s,l6H), 2.36 (s, 3H)
amino}benzamide | | . ' _
333 | N-{5-[[2- 10.72 (s, 1H), 10.59 (s, 1H), 501 | N,N,N-
| (Dimethylamino)ethyl] 8.30-8.24 (m, 3H), 7.99-7.96 (m, trimethylethatie
| (methyhamino]pyridin-3- | 2H), 7.87-7.76 (i, 4H ), 7.34 (d, 1 2-diamine
yl}-2-tethyl-5-{[3- | 1H), 3.49 (¢, 2H), 3.29-3.26 (m, |
(trifluoromethylybenzoyl] | 2H), 2.84 (s, 6H), 2.36 (s, 3H)
a111ino]-beniamide ' -
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Ex | Compound | NMR M/z | SM
334 | 5-{[3-(1-Cyano-1- 11.06 (s, 1H), 10.77 (s, 1H), 8.55 [ 498 | 1-~
niethylethyl)hehzoyl] (s, 1H), 8.34-8.29 (m, 3H), 8.12 methylpipéfaiin
* | amino}-2-methyl-N-[5- | (s, 1H), 8.03 (d, 1H), 7.98 (d, e
| (d-methylpipetazini-1- | 1H), 7.84-7.78 (m, 2H), 7.34 (d,
| yhpytidin-3- 1H), 4.00-3.93 (m, 2H), 3.56-
‘yl]benizathide 1 3.50 (m, 2H), 3.33-3.11 (i, 4H),
| 2.82 (s, 3H), 2.37 (s, 3H), 1.59
_ A (s, 6H) B . A |
335 | 2-Chioro-5-[G3.5- 10.99 (s, 1H), 10.45 (s, 1H), 8.50 | 466 | Morpholine
ditnethylbenzoyhaminol- | (d, 1H), 8.23 (d, 1H), 8.10 (d, -
N-(5-motpholiti-d- 1H), 7.94-7.88 (m, 2H), 7.59 (s,
ylpyridin-3-ylbenzamide | 1H), 7.56 (s, 2H), 7.24 (s, 1H), -
| ' 3.76 (t, 4H), 3.25 (1, 4H), 2.35 (s,
| o)
336 | 2-Chloro-N-{5-[2- | 10.88 s, 1H), 1048 (s, 111), 8.35 | 481 | N.N.N--
' (dimethylaniihojethyl] (s, 1H), 8.11 (d, 1H), 8.08 (s, S trimethylethane

(miethyl)aminolpytidin-3-

yl}-s-[(335' .
ditmethylbenzoyl)

amino]benzamide -

1H), 7.87 (dd, 1H), 7.73 (s, 1H),

| 7.58 (s, 1H), 7.56 (s, 2H), 7.24

(s, 1H), 3.76 (¢, 2H), 3.29-3.26

(i, 2H), 2.98 (s, 3H), 2.85 (s,
| 3H), 2.83 (s, 3H), 2.35 (s, 6H)

-1,2-diamine

Example 337

behzamide

ridin-3-y1]-2-tethyl-5-{[3-(trifluoromethyl)benzoyl]amino

To a 10 il round bottorn flask equipped with a magnefic stitring bat was added N-(5-

bromopyridin-B-yl)-2-methy1-5-{ [3-(trifluoromethyl)benzoyljamino} benzamide (Example
193; 200 mg, 0.418 mmol) and MeCN (1.75 mi). EtsN (0.293 ml, 2.10 mmol) was added
followed by prop-2-yh-1-atihe (58 g, 1.05 mmol), Cul ( 25 mg, 0.125 minol), and
Pd(PPh3)4 (96 g, 0.084 mimol). The teaction was watttied to 50 °C with stirring for 12 h

10 before being cooled to toom tempetatute, diluted with 50 ml of EtOAc, and filtered thtough a
pad of SiOp_. The SiO; was ritsed with an additional 50 ml of EtOAc and the combined filtrate
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was cohicentrated in vacuo to yield the crude product, which was purified on a 40 g SiO;,
column using MeOH/EtOAc (1:10) as eluent giving 102 mg (55%) of the title compound as
ant off-white solid. NMR (300 MHz): 10.82 (s, 1H), 10.62 (s, 1H), 8.46-8.40 (m, 2H), 8.31-
8.27 (m, 3H), 7.98-7.95 (m, 2H), 7.84-7.77 (m, 2H), 7.34 (d, 1H), 4.08-4.02 (m, 2H), 2.36 (s,
3H), m/z 453,

Examnles 338-340
The. followmg compounds were prepared by the procedure in LD29 using N-(5-

bromopyndm 3- yl) 2-methyl-5-{|3- (tnﬂuoromethyl)benzoyl]annno  benzamide (Example

193) and the appropnate SM. 1n some cases, further purification was required (supetctitical

-'ﬂ‘uid‘, Gilson revetse phase ptepatatory HPLC or column chtomatogtaphy utilizing an 1SCO

system).
Fx Compound . NMR . |(Mz |SM .
338 N-[5-(3-Hydtoxyprop-1- | 10.73 (s, 1H),10.59 (s, 1H), | 454 | prop-2-yn-1-ol
yti-1-yDpyridin-3-yl]-2- | 8.83 (s, 1H), 8.34-8.26 (tn, |
methyl-5-{[3- 4H), 7.97 (d, 1H), 7.92 (d,
(ttifluotomethyl)benzoyl] | 1H), 7.87-7.79 (m, 2H), 7.33
atnitio} beizaniide , 1H), 4.33 (s, 2H), 2.36 (s,
| 3H) . |
339 | 2-Methyl-N-{5-[3- 10.83 (s, 1H), 10.64 (s, 1H), | 467 | N-methylptop-
' (methylamiﬂo)prop-Lyn- 8.46 (s, 1H), 8.31-8.26 (m, 2-yn-1;amiﬁe
1-yllpytidin-3-yl}-5-{[3- | 3H), 7.98-7.95 (tn, 3H),
(trifluoromethyl)benzoyl] | 7.85-7.77 (m, 2H), 7.33 (d,
amitio} betizamide 1H), 4.19 (t, 2H), 3.05 (¢,
| 2H),2.36 (s, 3H) |
340 | N-{5-[3- 10.82 (s, 1H), 10.63 (s, IH), | 481 |NN-
(Ditnethylamino)prop-1- | 8.48 (s, 1H), 8.31-8.26 (m, ditnethylprop-2-
yh-1-yl]pytidin-3-y1}-2- | 3H), 7.99-7.96 (m, 2H), yt1-1-amine
methyl-5-{[3- | 7.85-7.77 (m, 3H), 7.34 (d,
(trifluoromethyl)benzoyl] | 1H), 4.39 (s, 2H), 2.88 (5,
atiino} benzamide 6H), 2.36 (s, 3H)
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Example 341

| N-[5-( 3'-Hvdroxybropvl)pyridin-?:-yl1-2-meth§]-5-{ [3-( triﬂﬁoromethvl)benzoyl]amino}

betizamide

" To a 25 ml round bottom charged with a magnetic stirring bar and N-[5-(3-
hydroxyptop-1 ;yn-l -yDpytidin-3-yl]-2-methyl-5-{ [3-(triﬂuprometh‘yl)bénzoyl]amino }
behzahiide (Example 338; 45 mg, 0.100 mmol) was added MeOH (10 ml). 10% Pd/C (15 mg)

- was carefully added and the reaction was placed under 1 atm of Hy using a balloon. The

tedction was allowed to stit for 12 h at toom tempetature before being purged with argon,

~ diluted with ~15 ml of EtOAc, and filtered through a pad of SiO,. The SiO; pad was finscd

10

with an addifional 25 ml of EtOAc and the combined ﬁ_ltfate was concentrated in vacuo to

 yield the crude proddct, which was putified ot a 40 g SiOz column using EtOAc as eluent
~ giving 44 mg (98%) of the title compound as an off-white solid. NMR (300 MHz): 10.85 (s,

1H), 10.60 (s, 1H), 8.32-8.26 (m, 5H), 7.99-7.97 (m, 2H), 7:84-7.76 (m, 2H), 7.34 (d, 1H),

- 343 (t, 2H), 2.75-2.69 (m, 2H), 2.37 (5, 3H), 1.78-1.71 (m, 2H); m/z 459.
15

20

Examples 342-343

The following compodnds‘ wete prepated by the procedute in Example 341 and the
appropriéte SM. In some cases, further putification was trequired (supercfitical fluid, Gilson

tevetse phase prepatatory HPLC ot column chtomatogtaphy utilizing an ISCO system).

Ex | Compound - - | NMR , M/z | SM
[342 | 2-Methyl-N-{5-[3- 10.89 (s, 1H), 10.64 (5, 1H), 834~ | 472 | Example
(tmethylamino)ptopyl] 8.25 (mm, 5H), 8.00-7.97 (m, 211), 339

pytidin-3-yl}-5-{[3- | 7.85-7.76 (m, 2H), 7.33 (d, 1H),
(triftuoromethylbenzoyl] | 2.64-2.59 (m, 2H), 2.49 (s, 3H), 2.37
amino}benzamide (é, 3H), 2.30-2.26 (tn, 2H), 1.78-
- 1.75 (m, 2H) | |
343 | N-{55- — 10.67 (5, 1H), 10.60 (s, 1H), 8.30- | 486 | Example
(Dimethylamino)propyl] 8'.2.2 (m, 5H), 8.05-7.97 (m, 2H), ' 340
pytidin-3-yl}-2-methyl-5- | 7.80 (t, 2H), 7.34 (d, 111), 3.15-3.09
{[3-(trifluotomethy!) (m, 2H), 2.79 (s, 3H), 2.77 (s, 3H),
| benzoylJamino} 2.65-2.59 (i, 2H), 2.36 (s, 3H),
benzamide 1.98-1.88 (m, 2H)
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Example 344 | | -
2-Cl1lQ'ro-N-'{ 5-[(4-methylpipetazin-1-ymethyl]pyridin-3-y1}-5-1[3-

(trifluotomethyl)behzoyl]amino } benzamide

" To 4 10 ml tound bottom flask charged with a magtetic stit bat and 2-chloto-N-[5-

: (11ydroxymethy1)pyridin-3.-y'1]-5-{[3-(triﬂuoromethyl)benzoyl]amino}benzamide (Example ‘
304; 0.200 g, 0.444 mmol) was added Et:N (0.19 ml, 1.34 m‘mOl). The treactioti was cooled to

0 °C if ati ice bath and methanesulfony! chiloride (0.05 ml, 0.578 mmol) was added dfopwise

~ via syringe. The reaction was allowed to stir at this temperature for 15 min before 1-

10

methylpipetazine (0.500 ml, 4.44 mmol) was added via sytihge. The reaction was allowed to
stit to room tempetature ovet 3 h‘b‘efore' being pouted over ~50 mi of ._satur.'ated agueous
NaHCO;. The tesulting mixture was pouted into a sepafator funnel and extractéd with ~50 inl
of EtOAc. The combined otganic extract was dried with MgSOy, filtered, and concentrated in- - |
vacuo to yield the crude product, which was putified by semi-preparative teverse phase HPLC

- giving 0.190 g (80%) of the title compound as a pale yellow solid NMR (300 MHz): 10.95 (s,

15

20

1H), 10.78 (s, 1H), 8.75 (d, 1H), 8.33-8.26 (m, 4H), 8.10 (d, 1H), 7.99 (d, 1H), 7.88 (dd, 1H),

- 7.80 (t, 1H), 7.60 (d, 1H), 3.74 (s, 2H), 3.42-3.32 (i, 4H‘),'3.1'1'-3.00 (m, 4H), 2.78 (s, 3H),

n/z 533.

Examples 345-351
- The following compounds wete pfepared by the ptocedure in Example 344 tising the

apptoptiate SMs. Ih some cases, fufther purification was required (supetctitical fluid, Gilsot
revetse phase prepatatory HPLC ot column chromatogtaphy utilizing an ISCO system).

Ex | Compound , NMR M/z | SM -
345 | 2-Methyl-N-[5- . 10.80 (s, 1H), 10.59 (s, 1H), 8.78 (d, | 500 | Morpholine
(tnotpholin-4-ylmethyl) | 1H), 8.60 (s, 1H), 8.42 (d, 1H), 8.30- and
| pytidin-3-y1-5-{[3- 8.24 (m, 2H), 8.01-7.97 (m, 2H), Example
(trifluoromethyl) 7.82-7.75 (i, 2H), 7.34 (d, 1H), 273
betizoyl]amiho} [ 3.76 (t, 4H), 3.25 (t, 4H), 3.22 (s,
benzamide | 2H), 2.36 (s, 3H)
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Ex | Compound . NMR M/z | SM
346 | 2-Chloto-N-{5- 11.04 (s, 1H), 10.79 (s, 1H), 8.77 (4, | 477 | N, V-
[(dimethylamino) 1H), 8.55 (s, 1H), 8.44 (s, 1H), 8.31- ditmethylami
methyl]pytidin-3-y1}-5- | 8.26 (m, 2H), 8.1 (d, 1H), 8.00 (d, ne and
{[3—(triﬂuOromethyl) 1H), 7.92 (dd, 1H), 7.80 (t, 1H), Example
betizoyl]amino} - 7.62 (d, 1H), 4.39 (s, 2H), 2.77 (s, 304
| benzamide 6H) e ‘
| 347 | 2-Chloro-N-{5- 11.00 (s, 1H), 10.77 (s, 1H), 8.71 (s, | 490 | Cyclopropyl
| [(cyclopropylamino) 1H), 8.55 (s, 1H), 8.45 (s, 1H), 8.31- amine and
'méthyl]pyr'idin-3 -yl}-5- | 8.26 (m, 2H), 8.10 (d, 1H), 8.00 (d, Example
{[3-(tifluoromethyl) | 1H), 7.91 (dd, 1H), 7.81 (t, 11), 304
betizoyl]amino} - 7.62 (d, 1H), 4.34 (s, 2H), 2.80-2.75
| benzamide (m, 1H), 0.85-0.76 (m, 4H) |
348 | 2-Chloto-N-[5- 11.03 (s, 1H), 10.78 (s, 1H), 8.76 (d, | 518 | Piperdine
(pipetidin-1- 1H), 8.55 (s, 1H), 8.44 (d, 1H), 8.30- and
| ylmethyDpyridin-3-yl]- | 8.26 (m, 2H), 8.12 (d, 1H), 8.00 (d, Exatiiple
5-{[3-(trifluoromethyl) | 1H), 7.90 (dd, 1H), 7.81 (¢, 1), 304
betizoylJafitio} 7.61 (d, 1H), 4.39 (d, 2H), 3.36 (d,
benzamide 2H), 2.95-2.90 (m, 2H), 1.85-1.62
' ‘ | (m, 6H) |
349 | 2-Chloto-N-(5-{[(2- 11.03 (5, TH), 10.78 (5, 1H), 8.77 (4, | 522 | 2-methoxy-
| methoxyethylymethyl) | 1H), 8.57 ('s,m), 8.45 (s, 1H), 8.30- N-
amino]|methyl}pyridin- | 8.26 (m, 2H), 8.11 (d, 1H), 8.00 (d, methylethan
3-yl)-5-{[3- 1H), 7.89 (dd, 1H), 7.81 (t, 1H), amine and
(trifluotomethyl) 7.61 (d, 1H), 4.50-4.30 (m, 2H), Exaniple
benzoylJamiro} 3.68 (s, 2H), 3.32-3.25 (m, 5H), 2.75 304
benzamide (s, 3H)
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Ex | Compound | NMR M/iz | SM

350 | 2-Chioro-N-(5-{[[2- T1.01 (s, 1H), 10.80 (5, 1H), 8.77 (d, | 534 | N.N.N-
(dimethylamino)ethyl] | 1H), 8.44 (s, 2H), 8.30-8.26 (m, 2H), | trimethyleth
(methyl)aminojmethyl} | 8.1 (d, 1H), 8.00 (d, 1H), 7.88 (dd, ane-1,2-
pytidin-3-yl)-5-{[3- 1H), 7.80 (t, 1H), 7.62 (d, 1H), 3.38 diamine and
(ttifluotomethyl) (s, 2H), 2.82 (s, 6H), 2.54-2.40 (m, Example
benzoy!jamino} 4H), 2.44 (s, 3H) ' 304
benzamide

351 | 2-Chloro-N-{5- 11.01 (s, 1H), 10.80 (s, 1H), 8.77 (d, | 463 | Methylamin

| [(methylaminoymethyl] " | 1H), 8.44 (s, 2H), 8.30-8.26 (m, 211), e and
pytidin-3-yl}-5-{[3- | 8.11 (d, 1H), 8.00.(d, 1H), 7.88 (dd, | Examiple
(triffuoromethyl) | 1H), 7.80 (t, 1H), 7.62 (d, 1H), 3.38 304
benzoyl]amino} (s, 2H), 2.82 (s, 6H), 2.'54-2.40' (m,
benzamide 4H), 2.44 (s, 3H) |
Examiple 35

2-Methyl -N—{ 5- [(ovrrohdm 3-ylmethyl)am1no1bvr1dm 3-yli-5-4[3-

: (trlﬂuoromethyl)benzoyl]ammo}benzamlde '

To 4 25 ml round bottom flask charged with 4 tagnetic stir bar and rer r-butyl 3-

~ formylpytrolidine-1-carboxylate (0.121 g, 0.603 mmol) was added MeOH (3 m]) and glacial

acetic acid (0.3 ml). To the teaction mixture was added N-(5-aminopyridir1¥3-yl)-2-methyl-v5-A-
{[3-(triﬂudromathyl)benzoyl]ahﬁho}benzamide (Example 244; 0.25 g, 0.603 mmol) and the

' teaction was allowed to stit at room temperatute for 10 min. To the resulting mixture was

10

s

added a 1M solution of NaBI—IQCN in THF (1.21 ml), and the reaction was allowed to stir for 4
h at room temperature before being quenched with ~ 5 ml of saturated aqueous NaHCOs. The
resulting mixture was pouted into a sepatator funnel and extracted with ~50 ml of EtOAc.
The combined otganic extract was dried with MgSO,, filtered, and concenttated in vacub to
yield the crude product, which was dissolved it MeOH (5 ml). A 4N solution of HCI in
dioxane was added until a pH of 3 (~ 0.5 ml) was achieved. Thé reaction was allowed to stit
at rootn tempetature for 12 h before beitig concentrated in vacuo which was putified by semi-
prepatative revetrse bhése HPLC giving 0.09 g (30%) of the title compound as a white solid.

"NMR (300 MHz): 10.97 (s, 1H), 10.67 (s, 1H), 8.42 (5, 1H), 8.33 (5, 1H), 8.29 (d, 1H), 7.91 -
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8.05 (m, 4H), 7.76 - 7.89 (m, 2H), 7.36 (d, 1H), 3.27 - 3.38 (m, 2H), 3.20 (d, 2H), 7.86 - 2.99

© (m, 3H),2.48 - 2.64 (mm, 2H), 2.05 - 2.18 (m, 2H), 1.61 - 1.76 (m, 1H); ni/z 499.

Examples 353-356‘

- The following compounds wete prepated by the procedure in Example 352, using N-

(S-amihopyridin-3-yl)—2-méthyl-5-{[3-(triﬂUOromethyl)benzoyl]amino} benzamide (Example

244), and the approptiate SM. 1h some cases, futthet putification was tequited (superctitical

fluid, Gilson reverse phase preparatory HPLC ot columtt chro111atogfaphy utilizing an 1SCO

(trifluoromethyl)
benzoyl]amino}

betizamide

2.36 (s, 3H)

system). _
Ex | Compound: NMR M/z | SM _
[353 [2-Methyl-N-{>- | 1082 (s, 1H), 10.61 (5, IH), 8.58 (s, | 512 | tert-butyl 4-

[(piperidiri-d-y! 1H), 8.31 (d, 2H), 8.27 (d, 1H), 7.95 - formylpipetidi
thethyl)amitio]pyridin- | 8.03 (m, 2H), 7.76 - 7.89 (m, 3H), fie-1-
3-yl}-5-{[3- 7.34 (d, 1H), 3.30-3.25 (m, 2H), 3.03 - carboxylate
(trifluotormethyl) (d, 2H), 2.86 (d, 2H), 2.36 (s, 3H),
benzoyl]amitio} 1.90-1.86 (m, 4H), 1.36-1.30 (m, 1H)
benzamide | . ‘

354 | N-{5-[(1H-Imidazol- | 10.78 (s, 1H), 10.60 (s, lH),'8.40 (d, |496 | 1H-imidazole-
2-ylmethyl)amino} 1H), 8.30 (s, 1H), 8.27 (d, 1H), 7.89 - 2-
pytidin-3-yl}-2- 8.00 (i, 3H), 7.74 - 7.83 (m, 3H), carbaldehyde
methyl-5-{[3- | 763 (s, 2H), 7.33 (d, 1H), 476 (s, | |
(trifluoromethyl) 2H), 2.34 (s, 3H)
benzoyl]amitio}
benzamide - |

355 | N-{5-[(2- 10.92 (5, 1H), 10.61 (5, 1H), 841 (d, |459 | {[tert-
Hydroxyetﬁyl)amino] 1H), 8.31 (s, 1H), 8.27 (d, 1H), 7.88 - ' b‘u.tyl(dim'ethy '
pytidih-3-yl}-2- 8.00 (m, 3H), 7.76 - 7.84 (m, 3H), Dsilyljoxy}ac
methyl-5-{[3- 7.35(d, 1H), 3.59 (t, 2H), 3.19 (t, 2H), etaldehyde
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Ex | Compound NMR B — Mz | SM

356 | N-{5-100- 1091 5, 1H), 10.65 (5, 1H), 8.40 (4, | 458 | tert-butyl (2-
Aminoethyl)aminolpy | 1H), 8.30 (s, 1H), 8.27 (d, 1H), 7.88 - o oxoethyl)carb
‘tidin-3-yl}-2-methyl- | 8.01 (m, 3H), 7.76 - 7.84 (m, 3H), amate
5-{[3- 735 (d, 1H), 3.26 (t, 2H), 3.19 @1, 2H), | o
(trifluoromethyl) 2.36 (s, 3H) |
behzoyl]amiho} |
behzamide

Example 357

2- Chloro-N-{5-[( methvlsulfonyl)am1n01bvr1d1n 3- vl} 5-{[3- (trlﬂumomethvl)benzoyﬂamino} '
benzannde e S
To a 10 ml tound bottom ﬂask equipped w1th a magnetic stit bar was added N-(5- -

aﬁﬁhopyrldm 3-yl)-2-chloto-5- {[3 (trifluoromethyl)benzoyl]amito} benzamide (Example

243; 80 mg, 0.184 mmol). Pyriditte (2.0 ml) was added followed by methanesulfonyl chlotide
(0.018 nl, 0.23 mmiol). The teactioh was wattried to 50 °C atid allowed to stit to for 12'h |
before beitig pouted over ~50 ml'(-)vf saturated aqueots NaHCO;. The tesulting mixture was
pou'fed into a separator funnel and extracted with ~50 ml of EtOAc. The cotnbined orgahic
extract was dried with MpSO4, filtered, and concentrated in Vacub to yield the cmde product,
which was purified on a 40 g SiO; column using EtOAc as eluent Vgi'ving 50 g (53%) of fthe
title_compound as an off-white solid. NMR (300 MHz): 10.90 (s, 111), 10.74 (s, 1H), 10.14 (s,

" 1H), 8.66 (s, 1H), 8.26 (s, 3H), 8.15 (s, 1H), 7.98 (s, 3H), 7.81 (s, 1H), 7.60 (s, 1H), 3.08 (s,

15

20

25

3H); m/z 514. ;

Example 358 . »
The following compound was prepated by the procedure in Example 357, umng N-(6-

aminopytidin-3-y1)-5-{[3-(1-cyato-1-methylethyl )behzoyl]ammo} 2- methy]benzamlde :
(Example 202) and the appropriate SM. Furthet purifi catlon was requlred (column
chromatography utilizing an 1SCO systetr). '
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Ex Compound - | NMR - M/z | SM

358 | 5-{[3-(I-Cyano-1- 10.46 (d, 2H), 8.60 (s, H), | 493 | Methanesulfony]
methylethyl)benzoyl] | 8.06 (s, 2H), 7.94 (s, 2H), chloride
atnino}-2-methyl-N-{6- | 7.85 (s, 1H), 7.76 (s, 21—1); |
[(methylsulfonyl) 7.61d, 1H), 7.31 (d, 1H),
aminojpyridin-3- | 7.00(d, 1H), 3.27 (s, 3H),
yl}benzamide 1235 (s, 3H), 1.74 (s, 6H)

Example 359 S _
 N-[5-(Acetylamino)pytidi / ' 3-(trifluoromethyl)benzoyl amino‘ben_zamide

- To a 10 m! round bottom ﬂask-‘equipped with a magnetic stit bar was added N-(5-

 aminopytidin-3-yl)-2-methyl-5-{[3-(trifluoromethyl)benzoy!Jamino} benzatide (Example .

~ 244; 200 mg, 0.482 mitiol). Pyriditie (5.0 ml) was added followed acety! chloride (0.044 ml,

10

15

“cotnpound as at off-white solid. NMR (300 MHz): 10.74 (s, 1H), 10.57 (s, 1H), 10.34 (s, 1H),
8.63 (d, 2H), 8.59 (s, 1H), 8.31 (s, 1H), 8.27 (d, 1H), 7.90 - B.0O (in, 2H), 7.76 - 7.86 (m, 2H),

0.603 mmol). The teaction was allowed to stir to for 12 h at foom tetnperature before being
~ poutred over ~50 ml of saturated aqueous NaHCO;. The resulting mixture was pouted into a
‘sepatator funnel and extracted with ~50 ml of EtOAc. The combined organic extract was -

dried with MgSOy, ﬁltefed, and concéntr_ated in vacuo to yield the cr,ude_'. prodiict, which was
purified by ot 2 40 g 8i0; column using EtOAc as eluent giving 160 mg (73%) of the title

7.33(d, 1H), 2.36 (s, 3H), 2.09 (s, 3H); ni/z 457.

Examples 360-361

The followittg compoutid was prepared by the procedute in Example 359, using N-(6-
aminopytidin-3-yl)-5-{[3-(1-cyano-1-methylethyl)benzoyl]amino } -2-methylbenzamide

- (Example 202) and the approptiate SM. It some cases, furthet putification was required

20

25

(superctitical fluid, Gilson revetse phase preparatoty HPLC or column chromatography
utilizing an 1SCO system). | '
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[(cyclobutylcarbonyl)

amino |pytidin-3-yl}-2-

methylbenzamide :

7.80 - 7.90 (m, 2H), 7.73 - 7.78

(tn, 1H), 7.60 (t, 1H), 7.31 (d,
1H), 2.36 (s, 3H), 2.21 (d, 3H),
2.03 -2.19 (in, 3H), 1.86 - 1.96
(m, 1H), 1.81 (s, 1H), 1.74 (s,
6H) :

Ex | Compound NMR M/z | SM
360 | 5-{[3-(1-Cyano-1- 10.50 (s, 1H), 10.41 (s, 1H), 9.79 [ 499 | 2,2-

'| methylethyl)benzoyl] (s, 1H), 8.72 (d, 1H), 8.00 - 8.09 dimethylptopa
amitio}-N-{6-[(2,2- (m, 3H), 7.88 - 7.97 (m, 2H), noy! chloride
dimethylpropanoyl) 7.83 (dd, 1H), 7.75 (d, 1H), 7.60 |
aminolpyridin-3-yl}-2- | (t, 1H), 7.31 (d, 1H), 2.36 (s,
methylbenzamide 3H), 1.74 (s, 6H), 1.10 (m, 9H)

361 | 5-{[3-(1-Cyano-1- 10.48 (s, 1H), 10.40 (s, 1H), - 496 | cyclobutaneca
methylethyl)benzoyl] 10.29 (s, 1H), 8.67 (d, 1H), 8.02 tbonyl
amino}-N-{6- -8.13 (m, 3H), 7.94 (d, 1H), chlotide

Exaniple 362

N-15-[(Aminocarbonylaminolpytidin-3-yl}-2-methyl-5-{| 3- (trlﬂuoromethvl)benzoyl]ammo}‘

benzamide

To a 25 ml round bottom flask equipped with a magnetic stit bat was added N-(5-

' ammopyndm 3-yl)-2-methyl-5-{[3- (trlﬂumomethyl)benzoyl]ammo}benzamlde (Example
244; 0.25 g, 0.603 mmol). Anhydrous THF (3.0 ml) was added followed trlchloroacetyl
isocyanate (0.286 ml, 2.40 mmol). The reaction was allowed to stir to fot 1 h at room

tempetatute before concentrated in vacuo. The resulting tesidue was dissolved in a 2N
10 solution of NH; in MeOH (10 ml) and allowed to stit fot 3 h at room tempetature. The

redction mixtute was concenttated in vacuo to yield the cride product, which was purified by
semi-pteparative revetse phase HPLC giving 0.132 g (49%) of the title compound as a white

 solid NMR (300 MHz): 10.75 (s, 1H), 10.57 (s, 1H),9.10 (s, 1H), 8.56 (s, 2H), 8.43 (s, 1H),

15

8.25 - 8.32 (mm, 2H), 7.92 - 8.00 (mm, 2H), 7.76 - 7.85 (m, 2H), 7.33 (d, 1H), 6.13 (5, 2H), 2.36
(s, 3I~I), m/z 458.
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Example 363 . _ o
N-[5-( Formyiamino)pyridin-3-y11-2-metth-5- {[3-(trifluoromethylybenzoyllamino benzamide

To a 25 ml round bottom flask equippéd with a maghetic stit bar was added N~(5-
atninopytidin-3-yl)-2-methyl-5- { [3-(trifluotomethyl)benzoyl]amino } benzamide (Example
244; 0.30 g, 0.723 mniol). Anhydrous DCM (3.0 ml) was added followed Et;N (0.507 ml,

- 3.62 mmol), and acetic-formic ahhydride (0.1 59 g, 1.80 miol). The reaction was allowed to

10

stit to fot 4 h at roomn temperatute befote being poured over ~50 titl of saturated aqueous
- NaHCO;. The resulting mixture was pouted into a sepatator funnel and extracted with ~50 ml

of EtOAc. The combined organic extract was dried with MgSOs, filtered, and concentrated in

“vacuo to yield the ctude product, which was purified on a 40 g SiO, éolt_mm usitig EtOAc as

eluent giving 171 mg (53%)-of the title com‘pouﬁd as a white solid. NMR (300 MHz): 10. 73
(s, 1H), 10.57 (s, 2H), 8.58 - 8.69 (1m, 3H), 8.33 (d, 2H), 8.27 (¢, 1H) 7.90 - 8.00 (m, 2H),

| 7.76- 787 (m 2H),7.33 (d 1H) 2.36 (s, 3H); n/z 443,

15

Example 36

2- Methvl-N-[S (methylamino)pytridin-3-yl]-5-{[3- (trifllIoromethvl)benzoyl]amlno1benzamlde

To 4 25 ml round bottom flask equipped with a magnetic stit bar was added V- [5-

~ (fortnylamino)pytidin-3-ylj-2-thethyl-5-{ [3-(trifl uaromethyl)benzoyl]amlno benzamide

200

25

(Example 363 0.12 g, 0.271 mmol). Anhydrous THF (3 nil) was added and the reactiot

“nixture was cooled to 0 °C with an ice bath. Lithium alummmm hydnde (15mg, 0.394 .

mmol) was added and the reactioft was allowed to watth to toottt temperature with stitring
over 3 h. The tedction was carefully quetiched with ~ 10 ml of H,0 and the resulting mixture
was poﬁred into a sepatatot funnel and extracted with ~50 ml of EtOAc. The combined
otganic extract was dried with MgSOy, filtered, and concentrated in vacuo to yield the ctude
product, which was putified ot a 40 g Si0; column using EtOAc as eluent giving 68 mg
(59%) of the title compound as a white solid. NMR (300 MHz): 10.86 (s, 1H), 10.59 (s, 1H),
8.38 (d, 1H), 8.24 - 8.34 (tn, 2H), 7.95 - 8.01 (m, 2H), 7.73 - 7.86 (m, 4H), 7.34 (d, 1H), 2.76
(s, 3H), 2.36 (s, 3H); m/z 430, | | |
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Exdmple 365 .
N- ﬁ[& 3-Dihydroxypropyl)amino]pyridin- 3-v]} 2-methyl-5-{[3-(trifluoromethyl)benzoyl]

. amlho}benzamlde

To a 25 ml round bottom flask charged with a magneuc stit bar and N-(5-{[(2,2-
dimethyl-1,3-dioxolan-4-yl)methyl]Jamino } pyridin-3- yl) 2-methyl 5-{[3-(ttifluotomethyl)
benzoyl]amino} benzatnide (Exatnple 331; 0.50 mg, 0.094 mmol) was added 3 mlofa2N

“HCI solution in Et,0. Water (0.05 ml) was added and the teaction was allowed to stir for 2 h

at rootn tempetatiite before being concentrated in vacuo to yield the crude product which was
pufiﬁed by semi-prepatative teverse phase HPLC giving 0.037 g (80%) of the title compound
as a white solid. NMR (300 MHz): 11.00 (s, 1H), 10.65 (s, 1H), 8.59 (s, 1H), 8.32-8.29 (m,
2H), 8.02 (dd, 2H), 7.99 (d, 1H), 7.83- 7.78 (m, 3H), 7.34 (d, 1H), 4.26-4.22 (m, 1H), 3.79-
3.54 (m, 2H), 3.12-3.05 (m, 2H), 2.37 (s, 3H), 'z 489

Ex'ample 366

3- triﬂumqmeth 1

benzoyl]amlno }behzamide

To 4 solution of 2-chloto-N-{6-amito-pyridi- 3-yl} 5-{[3- (trlfluoromethyl)

' benzoyl]amlno}benzamlde (Example 317, 40mg) in DCM (0.5 ml) at 0°C was added 3-

20

25

30

methoxy propatioyl chlotide (0.100 ml) followed by Et;N (0.80 ml) and the resulting thixttire
was stitred at rootﬁ tenlperatufe for 3 houts. The mi‘xture was pattitioned between H,0 and
EtOAc, and the organic layer was washed with brine and dried with MgSO0y. Evapotation of -
the solvent gave a solid, which was purified by reverse phase HPLC (5-95% MeCN/H,0, 15
min). The title compound (4 mg) was collected by evapotation. NMR (300 MHz): 10.64 (s,
1H), 10.02 (s, 1H), 8.18-8.47 (m, 3H), 7.82 - 7.96 (i, 3H), 7.43-7.66 (m, 3H), 7.07 (d, 1H), -
3.69 - 3.72 (m, 2H), 3.33 (s, 3H), 2.11-2.21 (m, 2H); m/z 520. |

Example 367
5-({3-[2- (Dlmethylammo) 1.1-dimethyl-2-oxoethyllbenzoyl}amino)-2- methyl-N—(6-

methylpytidin-3-yl)benzamide ‘ :

- A solution of 5-({3-[2-(dimethylatitio)-1,1-ditmethyl-2-oxoethyl]benzoyl } amitio)-2-
methylbe.hzoic‘acid (Method 54, 71 mg, 0.193 tiol), 3-amino-6-picoline (21 mg, 0.193
mmol) and DIEA (0.10 ml, 0.58 mmol, 3.0 equiv) ih DMF (2 ml) was treated with HATU (88
mg, 0.232 mitiol, 1.2 equiv). The reaction thixtute was stirred for 12 h at 40 °C. The tedction
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was quenched with 10% NaOH and extracted with EtOAc. The organics wete dried with

NaCl(say and then Na,SOy) and removed undet reduced pressure. The tesidue was purified -

' directly‘by column chtomatography (5% MeOH in EtOAc)v to give 70 mg of product (73%).

- NMR: 11.16 (s, 1H), 10.46 (s, 1H), 9.15 (m, 1H), 8.48 (d, 1H), 8.02 (s, 1H), 7.84 (m, 4H),

7.51 . 1H), 7.34 (m, 2H), 2.78 (bs 3H), 2.68 (s, 1H), 2.46 G, 3H),237(s 3H), 1.48 (s, 6H);
m/z 459

~ Example 368

10

15

20

25

30

5- [(Dlmetlw1ammo)sulfonvﬂ N-(4- methvl 3-4 f( 6- methylbvndm 3-

yl)ammo]carbonvl}phenvl)mcotmamnde

A solution of 5- [({5-[(dimethylamino)sul fonyl]pymdm 3-y1}carbony1)am1no] 2-
methylbenzolc acid (Method 55; 77 mig, 0.212 mmol), 3- -amino-6-picoline (23 ng, 0.212
mmol) and DIEA (0.12 ml, 0.64 mriol, 3.0 equiv) it DMF (2 ml) was tteated with HATU (97
mg, 0.254 mol, 1.2 equiv). The reaction mixtiire was stirred for 12 h at 40 °C. The teaction
was quenched with 10% NaOH atid extracted with EtOAc. The otganics wete dried with

Nacl(sa., and then Na3;SOy5) and tetmoved under teduced pressure. The residue was purlﬁed

dlrectly by Gilson reverse phase preparatory HPLC (5-95% MeCN/H,0) to give 18 mg of
product (13%). NMR: 10.89 (s, 2H), 10.80 (s, 1H), 9.39 (d, 1H), 9.1 @, 1H), 9.02 (s, 1H),
8.64 (t, 1H), 8.29 (dd, 1H), 7.96 (d, 1H), 7.82 (dd, 1H), 7.62 (d, 1), 7.37 (d, 1H), 2.71 (s,
6H), 2.57 (s, 3H), 2.38 (s, 3H); mz 454,

Examn. le 369 _ _
N-16-[(2-Aminoethyl)aminolpyridin-3-y11-5-{[3-(1-cyano-1-methylethyl)benzovl]amino}-2-

methylbenzamide

Tett-butyl {2-[(5-aminopyridin-2-yl)aminoJethyl}carbamate (Met_h’od' 73; 331 g,
1.24 mmo\l) was combined with 5-[3-(cyanbdimethyl-methyl)_-benzoylafnino]-‘2-methyl- |
benzoic acid (Method 20; 400 mg, 1.24 miriol), HATU (708 tng, 1.86 mmol) and DIEA (0.65
ml, 3.72 mmol) in 2.48 ml of DMF and the reaction mixture was stitred overnight at 25°C.
LC/MS confitmed the formation of teft-butyl [2-({5-[(5-{[3-(1-cyatio-1-
methylethyi)behzoyl]émino}-2-n’1ethylbenzoyl)amino]pyridin-z-yl}amino)ethy]]cérbamate,
and the reaction was quenched with H,0. The mixture was pattitioned between HZO and
EtOAc, and the otganic layer was washed with britie and dried with MgS04. Evapotation of
the solvent gave a light brown solid (m/z 557), which was tedissolved in 10 ml of HC in 1,4-
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dioxatie and stitted ovethight at 25°C. Evaporation of the solvent gave a brown gummy solid,
which was purified by reverse phase HPLC (5-95% MeCN/H;0, 20 min). The title compound
(44 mg) was collected by evaporatiot as a brown solid. NMR (300 MHz): 10.41 (s, 1H),
10.18 (s, 1H), 10.00 (s, 1H), 8.28 - 8.50 (m, 1H), 8.01 - 8.12 (m, 1H), 7.8 - 8.00 (m, 2H),
7.70 - 7.87 (1, 4H), 7.61 (t, 1H), 732 (d, 1H), 6.65 (s, 2H), 2.94 - 3.13 (m, 1H), 2.85 - 2.96
(m, 1H), 2.68 - 2.80 (m, 1H), 2.35 (s, 3H), 2.23 - 2.33 (m, 1H), 1.76 (s, 6H); m/z 457.

Example 370
5-4[3-(4 -Cyatio-1 -methylethyl)benizoyl]lamino}-N-[5-( isobrobvlamino)bvridin-B-yl]-2- :

inethylbenzamide

N-(5- Ammopyrldm 3-yl)-5- {[3 (1-cyano- 1-methylethyl)benzoyl]amlno} 2

methylbehzamide (Example 205; 164 mg, 0.398 mmol) was combitied with acetone and

‘ sodlum triacetoxybotohydtide (337 mg, 1.59 mmol) in 0.80 ml of THF and heated at 30°C in
 a sealed tube overtight. LC/MS conﬁrmed the formation of the product and the mixture was
partitioned between H,0 and EtOAc. The organic layer was washed with brine and dtied with

MgS0,. Evaporation of the solvent gave a yellow solid, which was putified by reverse phase

HPLC (5-95% MeCN/H,0, 20 min). The title compound (40 mg) was collected by :

evapotation as a white solid. NMR (300 MHz): 10.91 (s, 11—1), 10.47 (s, 1H), 8.39 (s, 1H), 8. 06
(t 1H), 7. 93 8.01 (m, ZH), 7.74 - 7.85 (m, 5SH), 7.63 (t, 1H), 7.36 (d, 1H), 2. 37 (S 3H) 1.76
(s 6H), 1.18 (i, 7H); m/z 456. '

 Example 371

25

30

- 5-{[3-(1-Cyatio- 1-methvlethyl)benzoyl]ammo} 2- methyl-N—(S -pytrolidin- 2-vlpvr1d1n-
3-yhbenzamide ’

tert-Butyl 2-{5-[(5- {[3 (1-cyano-1- methylethyl)benzoyljathino}-2-
methylbenzoyl)ammo]pyndm 3-yl}pytroliditie-1-carboxylate (Example 324; 50 mg) was |
dissolved in MeOH (3 ml) and 4N HCl ih 1,4-dioxatie (2.5 ml) was added at 0°C and the
resulting mixture was stirred for 2 hours at room tempetature. Evapotation of the solvents
afforded the title compound as ah off-white solid (32 mg). NMR (300 MHz): 10.72 (s, 1H),
10.46 (s, 1H), 8.85 (s, 1H), 8.43 — 8.54 (m, 1H), 8.25 (s, 1H), 8.06 (s, 1H), 8.01 (t, 1H), 7.96
(d, 1H), 7.-3 — 7.81 (1, 2H), 7.61 (t, 1H), 7.34 (d, 1H), 4.23 (m, 1H), 3.73 (m, 2H), 2.27 (s,
3H), 1.93-2.22 (th, 4H), 1.78 (s, 6H), m/z 469. |
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The following examples wete made by the procedute of Example 371 using the

Ex | Compound NMR Mz |SM
372 | 5-{[3-(1-Cyano-1- 10.69 (s, 1H), 10.54 (s, 1H), 9.42 (bs, 498 | Example
| ‘methylethyhbenzoyl | 1H),9.32 (bs, 1H), 8.58 (s, 1H), 8.2 — 314
Jamino}-2-methyl- | 8.15 (m, 2H), 7.-1 - 8.01 (m, 2H), 7.84 |
| N-{6-l(pytrolidin-2- | d, 1H), 7.75 (d, {H), 7.61 (&, 1H), 7.31
ylmethyDamino] | (d, 1H), 7.23 d, 1H), 3.5~ 3.85 (m, |
pyridin-3- | 4H),3.-3 -3.26 (m, 1H), 2.36 (s, 3H),
| y1}benzamide 2.-9-2.22 (m, 2H), 1.-3 - 2.01 (m, 2H),
| | 1.76 (s, 6H) |
373 | 5-{[3-(1-Cyano-1- | 10.35 (s, 1H), 8.04 (s, 1H), 7.8 —8.00 | 499 | Example
| methylethyl)benzoyl | (m, 2H), 7.76 (d; 1H), 7.-5 - 7.73 (m, 315
Jamino}-2-methyl- | 2H), 7.-5 — 7.65 (m, 2H), 7.27 (d, 1H), -
N-[5-(pytrolidin-2- - | 7.21 (s, 1H), 4.-0 — 4.56 (m, 1H), 4.33 (t,
ylmethoxy)pytidin- | 1H), 3.-9 —3.24 (m, 2H), 2.15 (s, 3H),
3-yl]benzamide 16— 2.04 (m, 4H), 1.75 (s, 6H)

5 Preparation of Starting Materials

Method 1
3 Cvanomethyl benzoic acid methvl ester

A suspension of methyl-3- (bromomethyl)benzoate (13.5 g, 58.9 mmol) and sodlum
10 - cyanide (4.33 g, 88.4 mmol) in DMF (25 ml) and water (1 ml) was stitred at 75 °C for 5 h. -

The reaction mixture was quenched with water (50 ml) and extracted with EtOAc (100 ml x |

3). The combited otganics wete dtied and concentrated under teduced pressure. The resulting

residue was putified by column chromatography utilizing an 1SCO system (hexane-EtOAc) to
give 7.2 g (70%) of coloutless oil. NMR: 7.90 (s, 1H), 7.86 (d, 1H), 7.60 (d, 1H), 7.50 (m,
15 1H),4.10 (s, 2H), 3.80 (s, 3H); m/z 175. '




5

- 10

15

WO 2006/067446 PCT/GB2005/004986
-127-
Methods 2-7

The following compounds wete prepared by the procedure of Method 1, using the

apptoptiate starting matetial.

| Meth | Compound ' y m/z. | SM

2 Methy! 4-chloto-3-(cyanomethyl)benzoate | 210 Method 136

3 | @({ftert Butyl(dlphenyl)sﬂyl]oxy methyl)-2- | 393 | Method 106
thienyl]acetonitrile , o | - '

4 | Methyl 3-(cyanomethyl)-S-methylbenzbate 189 Mefhod 137

5 Methyl 5-(cyanomethy‘l)nicotinate 177 | Method 140
6 (2-Fluoto-3-methylphenyl)acetonittile 150 | 1-(Broimo methyl)-2-
' - | | fluoto-3-methylbenzene
7 | Methyl 5-(cyanomethyl)-2-fluorobenzoate 195 | Method 141
Method 8.

3-( 1 Cyano 1-methylethyl)benzoic acid methyl estet

A solution of 3- cyanomethyl berizoic acid methyl ester (Method 1; 7.2 g, 41 1 mmol)
in anhydrous DMSO (80 ml) was treated with NaH (60% m mineral oil, 4.9 g, 123.3 mmol).
Methy! iodide was added dropwise at 0 °C. The teaction mixture was stitred at 25 °C for 12 h

The teaction mixture was quenched with watet (200 ml) and extracted with EtOAc. The

combined organics wete dried and concenttated under teduced presstire. The ctude product
was putified by column chromatography utilizing an 1SCO system (hexdne- EtOAc) to give
5.5 g (66%) of a coloutless 011 NMR 8.05 (s, 1H), 7.90 (d, lH) 7.75 (d, 1H), 7.55 (m 1H) ‘

13,80 (s, 3H), 1.62 (s, 6H); m/z 203,

Methods 9-18 |
The following compounds were prepated by the procedute of Method 8, using the

approptiate starting material,

Meth | Compound : m/z | SM

9 2-Methy1-2-(2-thienyi)pfopanenitrile 152 | 2-Thienyl
' | ' acetottitrile

10 Methyl 4-chloto-3-(1-cyano-1-methylethyl)benzoate 238 | Method 2
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Meth Compound ' - Im/iz | SM
11 2 [4-({[tert- Butyl(dlphenyl)sﬂyl]oxy}methyl) 2- thlenyl] 421 | Method 3
o methylpropanenittile ‘
12 | Methyl 3-(1-cyano-1-methylethyl)—5-methylbenioate _ 217 | Method 4
13 ' Methyl 5-(1-cyaho-1-methylethyl)nicotinate | © 205 Meth(;d 5
14 Methyl 5-(1-cyano-1-methylethyl)-2-fluorobenzoate | 222 | Method 7
15 2-(2-Fluoro-3-methylpheny1)—2-methylpropanenitrile 178 | Method 6
16 Méthyl 2-(3-btomopheny!)-2-methylpropanoate 258 | Method 89
17 [ 2-(3-Bromophenyl)-2-methyIptopy! methy] cther 244 | Method 179
18 2-(3-Brbmo-s-ﬂuorophenyl)-2—methylpropanenitrile 298 | Method 199
| | | o | and Methyl
jodide
Method 19

3-( 1 -Cyano-1-methylethyl)benzoic acid

A solution of 3-(1-cyatio- l-methylethyl)benzolc acid methyl estet (Method 8;5.5g,
27.1 mmol) in 100 ml of THF/MeOH/H,0 (3:1:1) was treated with lithium hydroxide (1.95 g)
" in 20 ml water. The mixtute was stirred at 25 °C for 12 h. The solverit was removed‘unde_r
 teduced presstire and the resulting solution was diluted with watet, then acidified with 10% :
HCl to 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/z 189.

Methods 20-55 | ‘
The following compounds wete prepared by the procedure of Method 19, using the -

appropriate starting matetial.

Meth | Compound . ' m/z SM

20 5-[3-(Cyanodimethyl-methyl)-benzoylamino]-2-methyl- 336 ,Method 96
benzoic acid

21 | 2-Methyl-5-{[3-(trifluoromethyl)benzoyl]-amino} benzoic acid | 323 Method 97

22 4-[(4-Ethylpiperazin-1-yl)methyl]-3-(trifluoromethyl)benzoic | 316 .| Method 143
acid
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Meth | Compound m/z SM.
234 4-[(Dimethylamino)methyl]-3-(trifluoromethyl)benzoic acid | 247 Method 144
24 3-(3,3-Dimethylbut-1-yn-1:yl)benzoic acid 203 Method 115
25 3-(3-Hydroxy-3-methylbut-1-yn-1-yl)benzoic acid 204 Method 116
26 4-Chloto-3-(1-cyano-1 methylethyl)benzoic- acid 224 Method‘ 10
27 3-(1-Cyano-1-methylethyl)-5-[(4- methylplperazm-l- 301 ~ | Method 145
. yl)methyl]benzoic acid ' \ _ N
28 3-(1-Cyano-1-methylethyl)-5- [(dlmethylarnmo)methyl] 4246 Method 146
benzoic acid | |
29 5-4 [2-(1-Cyano-1-methylethyl)15011icotinoyl]an1ino }-2- 323 Method 98
‘methylbenzoic acid | i ..
30 - | 5-Piperidin-1-ylnicotinic acid | 207 Method 234
31 5-qupholin-4-ylnicotinic acid 209 - | Method 235
32 5-(Diethylamino)nicotinic acid 1195 | Method 236
33 5-(1-Cyano-1-methylethyl)nicotinic acid 191 Method 13
34 3- Cyclopropylbenzolc acid- 163 | Method 237 |
35 4-[(4- Methylp1perazln- -yl)methyl] 3- (trlﬂuoromethyl) 303 Method 147
| betizoic acid | | | .
36 2-[(Dlmethylamino)methyl]-5;(triﬂumomethyl)benzoic acid | 248 Method 148
37 3-(1-Cyano- l-methylethyl) 5- [(methylthlo)methyl]benzolc 250 Method 253
| acid . o k
38 | Sodium [3-carboxy-5-(1-cyato- 1-methylethyl)phenyl] 283 | Method 254
methanesulfonate | | ,
39 1,3,3-Ttitnethyl-2-oxoindoline-5-carboxylic acid 1219 Method 218
40 3-{1-[(Dimethylamino)sulfonyl]-1-methylethyl} benzoic acid | 271. | Method 160
41 3-(1,1-Dimethylprop-2-yn-1-yl)benzoic acid | 188 Method 161
42 3-(1,1-Dimethylbut-2-yh-1-yl)benzoic acid 202 Method 164
43. 3-(2,3-Dihydtoxy-1,1-dimethylpropy!)benzoic acid - 224 Method 166
44 3-(1-Cycloptopyl-1 -methyletﬁyl)benzoic acid 205 Method 238
45 3-{[(Dimethylamino)carbonyl]amino} behzoic acid 209 Method 168
46 3-(1-Cycloptopyl-1-hydtoxyethyl)benzoic acid 206 Method 170
47 3-(1,1-Diﬂu6roethyl)behzoic acid 1186 Method 171




WO 2006/067446 . PCT/GB2005/004986

130-
Meth | Compound B m/z SM o
48 3-[Cyclopropyl(hydroxy)methyl]benzoic acid . 193 Method 172
49 [ 3-(1-Methylcycloptopyl)benzoic acid o 177 | Method 239
50 3-(1-Cyano- 1 -methylethyl)-5-{[methoxy(methyl)amino] 262 Method 174
methyl } benzoic acid _ ’ _
51 3-(1,3-Thiazol-2-yl)benzoic acid ' - B 205 | Method 176
52 2-(3-Bromophenyl)-2-methylpropanoic acid. o - | 244 | Method 16
53 5-(1-Cyano-1-methylethy1)-2-ﬂiJorobenzéic acid 208 - | Method 14 ‘
54 5-({3-[2—(Dimethy]amino)-]_,l-di‘methyl-2- — -1 369 Method 182
oxoethyl]benzdyl }amino)-2-methylbenzoic éc_id . | ,
55 5-[({5-[(Dimethylamino)sulfonyl]pyridin-3- : | 364 Method 183
yl}carbonyl)amino]-2-methylbenzoic acid |

Method 56
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4-Methyl-3 trlﬂuOromethvl benzoic acid methyl ester

A solution of KOH (84 mg, 1.5 mmol) in DMSO (5 ml) was stxrred for 30 min at 25
°C. The above slutty was then treated with 4-methyl-3-trifluoromethyl-benzoic acid (306 mg, -
1.5 mmol) in DMSO (5 ml) and the resulting mixture was stirred for 15 min, and iodomethatie
(426 mg, 3 mmol) was then added to the mixture. The reactioh'was stitred fot 2 h at 25 oC
and then quenched with water. The resulting solution was extracted with EtOAc. The otganic
layer was washed with NaClisay and dried with Na;SOxs). The ofganics wete temoved utider
reduced ptesstre to give the title compound as an oil 327 mg (100%) NMR: 8.10 (i, 21—1), _
7.60 (s, 1H), 386(83PD,245(S3HL1W%218

: Method 57

2-Methyl-5-nitro-N-pyridin-3-ylbenzamide

A solution of 2-methyl-5-nitrobenzoic acid (1.4 grams, 7.7 mmol) and 3-amihoaniline
(0.73 g, 7.7 mmol) in DMF (10 ml) was treated with HATU (2.2 gratns, 7.7 mmol) and
pytidine (5 equiv). The tesulting solutioh was stirred at 25 °C for 48 h. The solvent was
evapotated under reduced pressute and the residue was purified by column .chromato'graphy ‘
utilizing an ISCO systemn to afford 1.65 grams (84% yield) of the title compound as a white,
ctystalline solid. NMR (300 MHz): 10.82 (s, 1H), 8.91 (d, 1H), 8.35-8.39 (in, 2H), 8.26-8.29
(m, 1H), 8.20 (d, 1H), 7.95 (s, 1H), 7.64 (d, 1H), 7.43-7.48 (m, 1H), 2.68 (s, 3H); m/z 258
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The following compound was prepared by the procedure of Method 57, usmg the

Meth | Compound | m/z | SM
58 2-Fluoro-5-nitro-N-pyridin-3-ylbenzamide 261 | 2-Fluoto-5-hitrobenzoic
| p‘ | ‘ acid
59 2-Chloro-S-nitrd-N—pyridin-B-ylbenzamid'e 278 | 2-Chloro-5-nittobenzoic
. . - ' acid |
60 | 2-Methyl-5-nitto-N-(6-amino-5- 308 2-Methyl-5-ﬁitrobenzoic
chloropy'ridin-3ayl)benzémide' e | acid and Method 186
161 N-(5-Methoxypytidin-3-yl)-2-methyl-5- 288 | 2-Methyl-5-nittobetizoic
‘ nhitrobenzamide » | | acid and Method 118
62 2-Chloto-N-(5-methoxypyridin-3-yl)-5- 309 | 2-Chloto-5-hitrobetizoic
nitrobetizatnide | | | acid and Method 118
63 N—[6-(Acety1amino)pyridin-3-5/1]-2—n1et11yl- 315 2-Méthyl-5 -nitrobenzoic
5-nittobenzamide | | acid attd N-(5-amino
, A pyridin-Z-yl)acetamide
64 2-Methoxy-5-nitto-N-pytidin-3-ylbenzamide | 273 2-Meth0xy-5-ﬁftrobenzoic
| , | - | acid and 3-aminopyridine
165 2-Chloro-N-(5-ﬂuOropyridin-B-yl)-S- 296 2-Chlbro-5-nitrobenZoic
hitrobehzaiide | acid and Method 252
66 | N-(5-Bromopyridin-3-yD-2-chloro-5- 357 | 2-Chlofo-5-nitrobenzoic
' mtrobenzamlde R | acid and Method 119 |
67 N-(5-1sopropoxypytidin-3-yl)-2-methyl-5- 316 | Method 219 and 2-methyl-
' nitrobenzamide V' 5-nitrobenzoic acid
5 Method 68

5-Amino-2-methyl-N-pytidin-3-ylbenzatide

A solution of 2- methyl 5-nitto-N-pytidin-3- ylbenzamide (Method 57; 1.65 grams, 6.4

mmol) i MeOH was treated with 10% Pd/C and hydrogenated fot 45 min at 10 psi usihg a

Parr Hydrogenator. The catalyst was removed by filttation and the solvent evapotated. The

10 " ctude product was purified by colunin chtomatography utilizing an 1SCO system to provide
975 tgs (67% yield) of white solid. NMR (300 MHz): 10.25 (s, 1H), 8.71-8.72 (i, 1H),
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8.11-8.14 (m, 1H), 8.01 (d, 1H),'8.18-8.23 (m, 1H), 6.79 (d, 1H), 6.63-6.64 (m, 1H), 6.42-
6.46 (m, 1H), 4.96 (bs, 2H), 2.04 (s, 3H); m/z 228. )

Methods 69-74

‘The following compounds wete prepared by the procedure of Method 68, using the

apptopriate starting matetial.

Method | Compound - M/z | SM _
69 5-Amino-N-(5-imethoxypyridin-3-yl)-2-methylbenzamide 258 Method 61
70 N-[6-(Acetylamino)pytidin-3-yl]-5-amino-2-methylbenzamide | 285 | Method 63
71 5-Amino-2-methoxy-N-pyridin-3-ylbenzamide ‘ 244 | Method 64
72 - 5-Amino-N-(5-isoptopoxypyridin-3-yl)-2-methylbenzamide 286 | Method 67
73 Tett-Butyl {2-[(S-aminopyridin—2-yl)amino]ethyl}'carbamate 253 | Method
| L | ' 207

74 2-Methylpyridine-3,v5v-diam_ine 124 »Method .

| ~ {200

Method 75

5-Amino-2-fluoro- N-pvrrdm 3-ylbenzamide

A solution of 2-fluoro-5-nitro- N-pytidin-3-ylbenzamide (Method 58; 127 mg, 0. 487

‘mmol) in MeOH (2 ml) was treated with an excess of zitic metal and acetic acid (150 pul, 2.5

mmol). The teaction was heated to reflix fot 30 min then _coo]éd to 25 °C. The solids wete

removed by filtration throtigh a pad of diatomaceous earth and the solvents were retoved

undet reduced pressute. The ctude product was"puriﬁed by coluthn chromatography utilizing

ati ISCO system to provide the title compound (35 mgs, 31% yield); m/z 231.

Methods 76-82
* The followitig cotipounds wete prepared by the procedure of Method 75, USlng the

appropriate statting material.

| Meth | Compound m/z | SM
76 5-Amino-2-chloro;N-pyridin-3-ylbenzamide ‘ 248 | Method 59
77 3-Bromopyridine-2,5-diamine ‘ 188 | 3-Bromo-5-nitto
| pytidin-2-amine
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Meth . Compound m/z | SM
78 5~Amino-2-chloro-N—(5-methoxypyridin-3- — 1278 | Method 62
yl)benzamide - | A ‘
79 5-Amino-2-chloro-N-(5-fluoropyridin-3-yl)benzamide T267 Method 65
180 5-Amino-N-(5-btomopyridin-3-yl)-2-chlotobenzamide | 327 | Method 66
81 5-Amino;N-(6;an1ino-5-chloropyridin-B-yl)-2-methyl 278 | Method 60
benzamide | |

| 82 | tert-Butyl 2-{[(5-amit10pyridin-2-y])amino]methyl} 294 | Method 157 .

pytrolidine-1-carboxylate

Method 83 '
4-(5-Nitropyridin-2-yl)ymorpholine - . »

A solution of 2-chloto-5-nitropytidine (400 mg, 1.52 mimol) and DIEA (440 pL, 1.52
minol) in EtOH (10 ml) was treated with morpholine (660 L, 4.56 mmol). The solution was
heated up at 70 °C fot 12 h. The solvents were tethoved undet reduced pressure. Mz 211.

Method 84

* 6-Morpholin-4-ylpyridin-3-amine -

A solution of 4-(5-nitropyridin-2-ymorpholine (Method 83; 418 rﬁg, 2 mmol) in

MeOH (5 ml) was treated with a solution of ammonium chloride (540 mg, 10 mmol) and iron

powder in watet (5 ml). The resulting solution was heated to 78 °C for 2 h. The solution was
th¢11 filtered at 50 °C and the solvents wete removéd under teduced pressure. The ctude
product was dissolved in acetone and filtered to femove any inhotganic salts. The otganic

phase was then coticentrated in vacuo to give the title compound matetial. A/z 179.

Method 85
The following compound was prepared by the procedute of Method 84, using the
appropriate starting material. '

Meth | Compound ‘ - m/z | SM
85 6-Chloto-5-methylpytidin-3-amine 337 | 2-Chloto-3-methyl-5-
hittopyridine =
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Method 86

Methyl 2-methyl-5-nitrobenzoate

A solution of 2-methy!-5-nitrobenzoic acid (3.9 g, 21.5 mmol) in MeOH (20 ml) was
treated with HCly, for 10 min. The reaction was then refluxed in a sealed tube at 65 °C for 24

h. The solvent was evaporated giving a cream colouted solid (4.8 g) which was dissolved it

EtOAc (200 ml), washed with H,0 (200 ml) and btine (200 ml) and dried with MgSO4 The

- solvents were temoved undet reduced ptesstre to give a white solid (3.4 g). M/z: 179.

10

~ Methods 87-91 _
~ The following compounds wete prepated by the procedure of Method 86, using the
approprlate starting tatetial.
Ex | Compound _ M/z | SM ,
‘87 Methyl 3-acetylben2(;ate 179 | 3-acetylbenzoic acid
88 Methyl 2-fluoto-5- _ A | 169 | 2-Fluoro-5-tethyl benzoic acid
methylbenzoate '

15

20

|89 | Methyl (3-btomophenyl)acetate | 230 | (3-Bromopheriyl)-acetic acid

90 Methyl 5-athinopytidine-2- 153 | S-aminopyridine-2-carboxylic acid

carboxylate

91 Methyl 2-chloto-5-nittobenzoate | 216 2-chloro-5-nitrobenzoic acid

Method 92
Methyl 5-amito-2-methylbenzoate _ .

* A solution of methyl 2-methy1-5-nitrdb¢nzoate (Method 86; 3.4 g) and 10% bal_ladium
on catbot (672 mg) in MeOH (20 ml) was treated with H; for 48 h. The reactioh mixture was
then filtered thtough diatomaceous earth and washed with MeOH (20 ml) and EtOAc (10 mi).
The solvents wete removed undet teduced ptessute to give a brown oil (2.7 g). M/z 165.

Methods 93-95
The following compounds were prepared by the procedute of Method 92, USlng the

approptiate starting matetial.

Meth | Compound m/z | SM

93 N*-Methylpytidine-2,5-diamine 123 | Method 132

-
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Meth | Compound m/iz [SM
94 | 3-Methylpyridine-2,5-diamine 123 | 3-Methyl-5-nitropyridin-2-amine
95 Pytidine-3,5-diamine. , 109 | 2-Chloro-3,5-dinitropyridine
Method 96

Methyl 5-{[3-(1-cyano-1 -methllethyljbenzoyl]anﬁﬁo}-2—nleths}1benzoate

A solution of methyl 5-amino-2-methylbenzoate (Method 92; 2.7 g, 16.4 mniol), 3- |
(cyano-dimethyl-methyl)-b_enzoic acid (3.133 g, 16.6 mmol) and DIEA (8.67 ml, 49.8 mhiol)

“in DMF (33 ml) at 0 °C was treated with HATU (9.466 g, 24.9 mtol). The teaction was -

stifred at 25 °C for 24 h. The teaction mixture was quenched with H,0 (30 ml) and theti -A
extracted with EtOAc (100 ml). The.organics wete washed with NaClisy (200 mi) and dried
with'MgSO04. The solvents wete removed undet reduced presstre to give a reddish brown oil - |
(5.58 g) of the title compound. /2 336. - |
Methods 97-99 . _ . ,

The following compoutids wete prepated by the procedure of Méthod 96, usitg the

appropriate statting material.

Meth | Compound - _m‘/z SM

97 Methyl 2-methyl-5-{[3-(trifluotomethyl)benzoyl] 337 | 3-(Ttifluoromethyl)-

amino} betizoate _ | benzoic acid
198 [ Methyl 5-{[2-(1cyano--methylethyl) | 337 | Method 112
‘ isonicbtinoyl]anlino }-2-methylbenzoate | N
99 N4{6-[(2;{[tert-BLityl(dimethyl)silyl]oxy} : 573 | Method 188 and
' ethyl)amino]pyridine-3-yl}-2-methyl-5-{[3- ' Method 21

(trifluotomethyl)benzoyl]amino } benzamide |

Method 100
5-Methylpyridin-3-atnine

A solution of 6-chloto-5-methylpyridin-3-amine (Méthod 85; 2 mitnol) and 10% Pd on
carbon (20% w/w) in MeOH (10 ml) was treated with H,. The solution was stitred at 25 °C

fot 12 h. The reaction mixture was filtered through a pad of diatomaceous eatth and the

solvents wete refnoved undet reduced pressute to yield the title compound which was used
without futthet putification. M/z 108.
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Method 101

tert-Butyl(dipheny)(3-thienylmethoxy)silane
" To 3-thienylmethanol (5.0 g, 43.8 mmol) was added 86 ml of DMF followed by
imidazole (8.94 g, 131.4 mmol). The reaction mixtute was cooled to 0 °C and treated with

tert-butylchlorodiphenylsilane (15.0 g, 54 7 mmol) and was allowed to stit 6 h to 25 °C befote
bemg quenched by the addition of 250 ml saturated aqueous NH4Cl. The resulting mixtute
was. extracted with EtOAc (3 x 125 ml) The combmed otganic phase was washed 1x with
brine (100 ml), dried with MgSO4, and concentrated in vacuo. The ctude teaction product was
purified on 120 g SiO, using hexanes/EtOAc 10:1 as eluent giving 14.8 g of the title
_compoﬁod as a coloutless oil (96 %). AM/z 353. -

Method 102 S
The following compound was prepared by the procedure of Method 101, using the .
appropnate startihg material. '

Meth | Compound m/z | SM

102 3-Bromo-5-({[tert-butyl(diphenyl)silylJoxy }methyl)pyridine | 427 | Method 240

Method 103 |
2-(5-Formyl-2-thiehyl)-2-methylpropanenittile
THF (5.8 ml) was added to 2-methyl-2-(2- thlenyl)propanemtnle (Method 9; 0.260 g,

. 71 minol) and the teaction mixture was cooled to —78 °C To the cooled reaction was added

20.1.26 ml of rert- butyl lithium (1.7 M solution in pentanes) dropw1se via syringe. The tesulting

bright yellow mixture was allowed to stir for 1 h before DMF (0.330 ml, 4.27 mmol) was
added via sytinge. The reaction was stirred for 6 h at —78 °C before being quenched by the

addition of 25 ml of satirated aquieous NH,CI. The resulting mixtute was extracted with

25

30

EtOAc (3 x 25 ml). The combined otganic phase was washed 1x with brine (50 ml), dtied
with MgSO., and concentrated in vacuo gwmg 0.271 g of the title compound (88 %) asa-
coloutless oil. M /z 180.

Method 104 .
The following compound was prepated by the procedure of Method 103, using the

approptiate starting matetial.
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Meth Cmﬁpound L m/z | SM
104 | 4-({[tert-Butyl(diphenyl)silyl]oxy } methyl)thiophene-2- 381 | Method 101
carbaldehyde o o
Method 105

[4-({[rert- Butyl( dmhenvl)sﬂvl]oxy methyl)-2-thienyl]methanol

- 4-({[tert- Buty](dlphenyl)sﬂyl]oxy}methyl)thlophene 2-carbaldehyde (Method 104
3.99 g, 10.48 mmol) was dissolved in MeOH (50 ml). With stlrrmg, NaBH, (0.792 g, 20.96
mmol) wésra:dded in one portion. After 1 h, the teaction was carefully quenched with 4

: solu‘tibn of NH4Clisaty (~250 ml). The resulting mixture was extracted with EtOAc (3 x 125

ml). The combitied organic phase was washed with btine (250 ml), dried with MgSO4, and
coticentrated in vacuo giving the ctude reaction product _Which was purified on 120 g SiO,
using hexanés/EtOAc 5:2 as eluent giving 3.99 g of the title coﬁlpoun_d as a coloutless oil‘.(98 '
%) m/z 384. -

" Method 106

15

{[5-(Bromomethyl)-3-thienylmethoxy} (tert-butyl)diphenylsilane B
VAnhyclrous THF (45 ml) was added to [4-({[terr-butyl(diphenyl)silyljoxy} methyl)-2-

~ thienyl]methanol (Method 105; 42 g, 10.98 mmiol). Phosphotous ttibromide (3.56 g, 13.17

o mmol) was added dropwise via syringe and the reaction was al]owed to stit for 1 h. at 25 °C

20

25

30

before being quenched by NaHC03(Sa1) (250° ml) The reaction mixture was extracted with |
EtOAc (2 x 250 ml) and the combined otganic phase was dried w1th MgSO0, and concentrated ‘

in vactio to yield the ctude teaction product which was purified on 120 g SiO, using

hexaties/EtOAc 10:1 as eluent giving 3.70 g of the title compound as a yellow oil (76 %) m/z
447. ' ' |

Method 107
2-[4-(Hydroxvmeth§l)-2-thienll1-2-methvlpropanenitrile

 Athydrous THF (25 ml) was added to 2-[4-({[rerr-butyl(diphenyl)silyljoxy jmethy!)-
2-thienyl]-2-methylpropatenitrile (Method 11; 0.880 ¢, 2.10 thmol). A 1 M solution of
tetrabutylamfioniutn fluotide in THF (5.25 mmol) was added dropwise via sytinge and the

reactioti was allowed to stit fot 12 h at 25 °C befote being quenched with NH4Cliga) (50 ml).

‘The teactioti tnixtute was extracted with EtOAc (2 x 50 ml) and the combined otganic phase




1o 2

WO 2006/067446 PCT/GB2005/004986
-138 -
was dried with MgSO, and concentrated in vacuo to yield the crude reaction product which

was putified on 40 g SiO, using hexanes/EtOAc 2:1 as eluent giving 0.270 g of the title
compound as a colourless oil (71 %) m/z 182. |

Method 108

2-(4-Formyl-2-thienyl)-2-methylpropanenittile _
To DMSO (0.277 g, 3.55 mmol) was added 10 ml of anhydrOUS DCM. The reaction -
was cooled to ~78 °C and oxalyl chloride (0.225 g, 1.78 mmol) was added dropw1se via

sytinge and the reaction was allowed to stir for 30 min. at this tempetature. A 1 M solution of
-[4-(hydtoxymethyl)-2- thlenyl] 2-methylpropanenitrile (Method 107;0.270 g, 1.48 mmol) in

DCM was then added dropwise via sytitige and the teaction was allowed to stit for 30 min. at

 this temperature. Triethylaniine (0.718 g, 7.40 mmo 1) was then added and the reaction was

15

20
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allowed to warm to 25 °C with stirring' ovet | h befote being quenched with NaHCO3(Sa¢) (250
ml). The reaction mixtute was then extracted with EtOAc (2 x 50 ml) and the combined
organic phase was dtied with MgS0y4 and concenttated in vacuo to yield the crude reaction
product which was purlﬁed oh 40 g SiO, using hexanes/EtOAc 10:1 as eluent giving 0.262 g
of the title compound as a colourless oil (99 %) m/z 180.

Method 109
5-(1-Cyano-1-methylethyl)thiophene-2-carboxylic acid v
’ To 2-(5-fotmyl-2-thienyl)-2-methylptopanenitrile (Method 103; 0.271 g, 1.51 mmot)

was added 7.5 ml of tettiary butyl alcohol and 4.5 ml of 2-methy1—2'—butene'. The reaction

mixture was treated dropwise with an aqueous pre-mixed solution of NaClO, (1.22 g, 13.60
mmol) and NaH,PO4 (1.45 g, 10.57 mmol) in 7 ml of H,0. The teaction mixture was stitred
fot 30 min. at 25 °C befote thé volatiles were temoved on a totary evaporatot. The resulting
ctude product was washed with NaHCOMSat, (1 x 50 ml) and‘ extracted was extracted with
EtOAc (3 x 25 ml). The combited otganic phase was washed 1x with bfine (50 ml), dtied
with MgS0O,, and conc. in vacuo‘givihg 0.265 g of the title compouﬁd (90 %) as a white solid.
M/z 196.

Method 110 -
The following compound was ptepared by the procedute of Method 109, using the

approptiate starting tmatetial.
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Meth | Compound ~ |m/z | SM

110 | 5-(1-Cyano-1-methylethyl)thiophene-3- 196 | Method 108

carb'oxylic acid

Method 111
2-Methyl-2-(4-methylpyridin-2-y))propanenittile

2-FIUOr0'-4-mefhylpyridine (1.00 g, 9.00 mmol), '2-methylpr(jpanenitrile (248 g, 36

mmol), and anhydrous toluene (30 ml) were stirred. Potassium hexamethyldisilazide (13.5

- mmol) was added and the reaction was refluxed for 1 h. before being cooled to 25 °C. The

~ reaction was quenched with NH4Clsat) (50 ml) and the mixture was extracted with EtOAc 2x

10

50 ml). The combined otganic phase was dtied with-MgSO4 and coticentrated in vacuo to

yleld the ctude teaction product which was putified on 40 g Si()g using héxahes/EtOAc 5:1 as
“eluent giving 0.870 g of the title compound as a coloutless oil (60 %). M/z 161.

Method 112

| 2-(1-Cyano-1-imethylethyl)isonicotinic dcid

15

20

Water (15 ml) was added to 2-methyl-2-(4-methylpytidin-2-yl)propanenittile (Method
111; 0.870 g, 5.43 mmol). The reaction mixture .was heated to 60 °C and KMnOy4 (4.3 g, 27
mmol) was ddded. The reaction was heated fo reflux fot 2 h, and was then filtered through a
bed of diatomaceous earth. The pH was adjusted to 4 by the careful addition of 1 N HC1 and
the aqueos phase was extracted with EtOAc (4 x 25 ml). The organic phase was dried with
MgS04 and concentrated in vacuo to yield the ctude reaction product which was putified on .
40 g Si0, using EtOAc/MeOH 10:1 as eluent giving 0.700 g of the title comﬁound ds @ white -

~ solid (68 %); m/z 191.

25

Methods 113-114 |
“ The following compounds wete prepared by the procedure of Method 112, using the

appropriate statting matetial.

Meth | Compound : m/z | SM

113 | 3-tert-Butylbenzoic acid 179 | 1-tert-Butyl-3-
, | methylbenzene

114 | 3-(1-Cyatio-1-methylethyl)-2-fluotobenzoic acid | 208 | Method 15
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Method 115

Ethy! 3-(3.3-dimethylbut-1-yn-1-yl)benzoate _
MeCN (8.70 ml) was added to ethyl 3-bromobenzoate (0.500 g, 2.18 mmol).

_Triethyl'amine (1. 53'm1 10.9 mmol) was added followed by 3,3- dimethylbut 1 yhe'(FO 27 g,

3.27 mmol). With stirting Pd(PPhs)4 (0.25 g, 0.21 mmol) and Cul (0.083 g, 0.436 mmol) wete

‘added and the teaction was warted to 60 °C fot 4 h. The reaction was then diluted with

EtOAc (~ 50 tnl) and filtered through a pad of 8102, and concentrated in vacuo. The crude
product was purified on 40 g SiO, using hexanes/EtOAc 10:1 as eluent giving 0.45 g of the -

title compound as a coloutless oil (91 %); m/z 231.
10

 Method 116

15

The following compound was prepared by the procedure of Method 115, usmg the

apptopriate statting matetial.

Meth Compound ‘ , m/z SM
116 Methyl 3-(3-hydroxy-3-methylbut-1-yn-1- [ 218 Methyl 3-bromobenzoate and
ylbetizoate | . Z-metlrylbut-34y11;2-ol |
Method 117

5-Methoxyhicotinic acid

A solution of methyl 5-hydro§<yr1icotinate (633 mg, 4.1 mmol) ih DMSO (7 rﬁl) was

treated with potassittth hydroxide (918 g, 16:4 mmol). The solution was stirred at 25 °C for
- 1 h. Methyl iodide (2.0 M in THF, 2.25 ml, 45 tmol) was then added. The solutron was

20

stitted at additional 1 h. The reactiont was quenched with H,0 and extracted with EtOAc The
watet layer was concentrated under reduced pressute to give 494 mg of crude product, 78.8%.

- M/z153.

25

30

Method 118
5-Methoxypytidin-3-amihe hydrochlotride:
A solution of 5-methoxynicotinic acid (Method 117; 494 mg, 3.24 mmol) and DIEA

‘( 1.1 ml, 6.5 mmol) in tert-BuOH (16 ml) was treated with diphenylphosphoryl azide (1.4 ml,

6.5 mthol). The resulting solution was heated at 85 °C for 5 h. The solution was then
coticetttrated undet teduced pressure atd the crude ptoduct was dissolved in 4.0 M HCl in |
dioxatie (20 ml). The solution was stirred at 25 °C for 12 h. The solvents wete refmoved under
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reduced pressure to give 392 mg, 75.4% of the title compound as its hydrochlotide salt. M/z
124, |

Method 119 ‘
The following compounds were prepared by the procedute of Method 118, using the

apptopriate statting material.

| Meth | Compound _ m/z | SM
119 | 5-Bromopyridin-3-amine - _ : 173 | 5-Bromonicotinic acid
Method 120

3 gDimefhylamino )sul foﬁyl |benzoic acid

A solution of 3-(chlorosulfonyl) benzoic acid (2.60 g, 12 mmol) in DCM (20 ml) was
treated with dimethylamine (2.0 M in ‘THF, 20 mi, 40 mmol, 3.3 equiv). Aftet 30 min, the
redctiofi was quenched with 10% HCI and extracted with EtOAc. The organics wete Wéshed .

~ with NaCligy and then dried with Na,SO4). The organics wete then removed undet reduced

presstire to give 1.80 g, 6-5%; m/z 229.

Methods 121-131 \ _ ,
The following compounds wete ptepared by the ptocedute of Mgthod 120, USing the

apptopriate startihg matetial.

Meth | Compound » _ ' m/z | SM.
121 3-(Azetidin-1-ylsulfonyl)-benzoic acid - 241 | Azetidine _
| 122 | 3-[(Cyclopropylamino)sulfonyl]benzoic acid 241 | Cyclopropylamine

123 | 3-{[3-(Hydroxymethyl)pipetidin-1- ‘ 300 | Piperidin-3-ylmethanol |
| yljsulfonyl} benzoic acid '

124 | 3-{[2-(Hydroxymethyl)piperidin-1-yl]sulfonyl} 300 Piperidin-2-yllﬁethanol
| benzoic acid ' |

125 | 3-{[Methoxy(methyl)amino]sulfonyl} benzoic acid | 246 | (Methoxyamino)-
thethane

126 | 3-{[(2,3-Dihydtoxyptropyl)(methyl)amino] | 304 3-(Methylanﬁno)

stlfonyl} behzoic 4cid . propate-1,2-diol
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‘methyl atine (2.0 M in THF, 4.5 ml, 9 minol) in DMF (10 ml) was treated with HATU (1 71

s
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Meth | Compound , m/z | SM
127 3-{[(Tetrahydrofuran-2-ylmethyI)alllino]sulfollyl} 286 (Tetrahydrofuran-2- |
betizoic acid | : | | ' A ylmeth‘yl)amine A
128 | 3-(Morpholin-4-ylsulfonyl)benzoic acid 272 | Morpholine
129 . N,N-Dimethylpyr_idine-3-sulfq;lanlide 187 3-Pyridine sulfonyi '

chloride hydrochloridé '

and dimethylamine

130 3-(Aminosulfonyl)betizoic acid 1202 [ Ammonia

131 3-{[4-(Hydroxymethyl)pipetidin-1- _ 300 | Piperidin-4-ylmethanol
yl]sulfonyl} benzoic acid '

Method 132

N-Methyl-5-nitropytidin-2-atmine _ ,
» A solution of 2-chloto-5-nittopytidine (400 mg, 1.52 rnmol) was dissolved in 2.0 M
tnethyl afmiitte in MeOH (5 ml). The solution was heated up at 70 °C fot 12 h. The so]vents

wete removed under reduced presstite; n/z 153

Méthod 133

5-Attiiho-N-methyInicotinamide
A solution of 5- aminonicotinic acid (414 mg, 3 mmol), DIEA (1.57 ml, 9 mmol) and _

g, 4.5 mmol). The teaction was stirred fot 5 h and then qUCnched with H,0 (30 ml). The
reaction mixture was extracted with EtOAc (50 ml), washed with NaCliguy (20 ml) and dried

with MgS0,. The ofganics were retnioved undet teduced pressure; m/z 151.

Method 134 |
The followitig intermediate were prepated according to the procedute of Method 133
using the apptoptiate starting materials.

Method | Compound : m/z | SM

134 5-Aminonicotina111ide 138 | amthonia
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Method 135

~ 4-Bromomethyl-3-trifluoromethyl-benzoic acid methyl ester

A suspension of 4-methyl-3-triﬂuoromethyl-benzoic acid methyl ester (Method 56;
327 mg, 1.5 mmol), NBS (267 mg, 1.5 mmol) and catalytic amount of bénzoyl peroxide in

CCly (10 ml) was heated to reflux for 3 h. The reaction mixture was cooled to 25 °C, filtered

through a pad of silica gel, atid washed with DCM. The otgatics were removed under reduced
pressure and the crude product was purified by column chromatography utilizing an 1SCO -
system (hexane-EtOAc) to give 252 mg (56.5%). NMR: 7.70-8.25 (m, 3H), 4.85 (s, 2H), 3.91 |

" (s, 3H); m/z 297.

" Methods 136-142

The following compounds wete ptepared by the procedute of Method 135, using the

- appropriate statting material.

15

Meth | Compound . ht/z SM

136 | Methyl 3-(bromomethyl)-4-chlorobenzoate 264 | Methyl 4-cl1lofo-3-
. o | _ | . methylbenzoafe ’
137 | Methyl 3-(bromomethyl)-5-methylbenzoate 243 | Methyl 3,5-
| | ‘ B dimethylbenzoate
138 | Methyl 3-(bromomethyl)-5-(1-cyaho-1- 296 | Method 12
r'nethyiethyl)benzoate |
139 | Methyl 2-(bromomethyl)-5- ' 298 | Methyl 2-methyl-5-
(triHUOromethy])bénzoate o (triﬂumofnethyl)benzoaté
140 | Methyl 5-(btomotnethyl)nicotinate 1231 | Methyl5- =
| | . | methylnicotinate
141 Methyl 5-(btomomethyl)-2-fluorobenzoate 248 | Method 88
142 - | Methyl 4-(bromomethyl)-3- , 298 | Methyl 4-methyl-3-
(ttifluotomethyl)benzoate (trifluoromethyl)benzoate
Method 143

Methy! 4-[(4-ethylpiperazin-1-yDmethyl]-3-(trifluotomethyl)benzoate |

A thixture of 4-bromotnethyl-3-trifluorotnethyl-benzoic acid methy! ester (Method -
135; 252 g, 0.85 mitnol), N-ethyl piperazine (193 mg, 1.70 mmol) and potassium carbonate
(235 mg, 1.70 mttol) in MeCN (10 ml) was stitted at 80 °C for 4 h. The teaction tixture was
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 then loaded on snl:ca gel and purlﬁed by eolumn chromatography utilizing an ISCO system

(hexane EtOAc) to give 172 mg, (61.5%). NMR: 8.20 (d, 1H), 8.15 (s, 1H), 7.94 (d, lH) 3.89
(s, 3H) 3.68 (s, 2H), 2.40 (bs, 8H), 2.30 (g, 2H),O98 (t, 3H); m/z 330,

Methods 144-145 .
. The followinhg compounds wete prepared by the procedure of Method 143, using the

| approptiate starting matetial.

Meth | Compound -~ |m/z [ SM

144 Methyl 4-[(dimethylamino)methyl]-3- 261 | Dimethylamine and Method
. o (trifluotomethyl)benzoate . - 135 |
145 Methyl 3-(1-cyano-1-methylethyl)-5-[(4- 315 Methyl piperazine and
methylpiperazin-1-yl)methyl]benzoate | Method 138
146 Methyl 3-(1-cyano-1-methylethyl)-5- 260 | Dimethylamine and Method
' [(dimethylamino)methyl]benzoelte Co 1138 '
147 Methyl 4-[(4-methyIpiperazin-1-yl)methyl]- | 317 | Methyl piperazine and
' 3-(tfiHUOrometh);l)benzoate : Method 142
148 Methy| 2-[(ditmethylamino)methyl]-5- 262 | Dimethylamine and Method
. (tfiﬂdoromethyl)benzoate | . 139 | ‘ |
© Method 149

10

20

N-Cycloptopyl-5-nittopytidin-2-amine

To & 100 m! round bottom flask charged with a magnetic stit bar and 2-btomo-5-
nitfopyridine (1.00 g, 4.92 mthol) was added EtOH (20 ml). Eth (2.80 ml, 20 mmol) was
added followed by cycloptopyl amite (0.86 g, 15 mimol) and the teaction was wartied to
70 °C with stining for 4 b before being cooled to toom temperatute. The crude reaction
mixtute was thet quenched with ~150 ml of saturated aqueous NaHCO;. The resulting
mixture was poured inito a separatot finnel and extracted with ~150 ml of EtOAc. The
combined organic extract was dried with MgSO.,, filtered, attd concentrated in vacuo to yield.
the title compound as a yellow solid 0.850 g (96%), which was used without furthet
purification; m/z 180. |
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Methods 150-158

approptiate starting material.

PCT/GB2005/004986

The following compounds were prepared by the procedure of Method 149, using the

Meth Compound m/z | SM
150 N-Isopropyl-5-nitropytidin-2-amine | 182 isopropylaminé
151 (2R)-3-[(5-Nitropyridin-2- 214 | (2R)-3-aminopropane-1,2-
vyl)amino]propane-'l,2-diol . ~ | diol
{152 2-|(5-Nitropytidin-2-yl)amino]propane-1,3- 214 | 2-aminopropane-1,3-diol
- diol ' | ,
153 . 1_—(5-Nitropyridin;2-y1)piperazine 209 | piperazine
154 5-Nitro-N-(3-pyrrdlidin-1-ylpropyl)pyridin- 251 (3-pyrrolidin-_1- :
‘ 2-anline | o _ ylpropyl)amite
155 N-(S-Nitrdpyridin-z-yl)butane-1,4-diamine 211 | butane-1,4-diamine
1156 | N-(2-{[tert-Butyl(dimethyl)silyl] 298 ‘2-((tert-butyl(dimethyi)silyl]
oxy }ethyl)-5-nittopytidin-2-amine oxy)ethyl amine ,
157 tert-Butyl 2-{[(5-nitropyridin-2-yl) - 323 | tert-butyl 2-(aminomethyl)
amino]methy]}pyrrolldlne 1 carboxylate | pyrroliditie-1-carboxylate
158 N—Cyclobutyl 5- mtropyndin 2-amine 194 éyclobutylamine

5 Method 159
Methyl 3-{[(dimethylamitio)sulforiylmethyl} benzoate

10

. To a solution of sodimn[3-(methoxycarbony1)phenyl]rnethanesulfonate (Method 225;

33g,13.0 mmoi) ih DCM at —40 °C was added PCl;. The teaction was allowed to warm to

roomn tempetature with stitting over 4 hours. The crtide reaction was filtered, and concentrated _

in vacuo to yield the crude product that was subjected to ISCO purification USlng

- EtOAc/hexaties (3:1) as the eluent produced 372 mg of the sulfonyl chlotide intetitiediate.
The intetmediate was then diluted in a solution of K,C0O;, HNMe, and DCM. After allowing

the reaction mixture to stit for 10 minutes, the mixture was concentrated in vacuo to yield the

15

crude product that was putified on an 1SCO using EtOAc/hexanes (1:4) which yielded 165 mg
(5 %) of the title compound as a yellow solid. "H NMR (300 MHz): 7.95 - 8.03 (m, 2H), 7.58
(d, 1H), 7.42 (1, 1H), 4.21 (s, 2H), 3.87 (5, 3H), 2.71 (5, 6H).
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" Method 160
" Methyl 3-{1-[(dimethylamino)sulfonyl]-1-methylethyl} benzoate

A solution of tethyl 3-{[(dimethylamino)sulfony!jmethyl} benzoate (Method 159; '
165 mg, 0.642 r_nfnol) in anhydrous THF (5 ml) was treated with NaHMDS (1.4 ml, 1.41
mmol) at 78 °C. Immédiately, iodomethane (O.i ml, 1.61 mmol) was added and the reaction |
mixture was allowed to gradually warm to toom temperatute while stirring for ah additional 2
h. The teaction mixture was then quenched with aqueous NH,Cl and extracted with EtOAc.
The combined organic extracts were dried withi  MgS0, and concentrated in vacuo to yield the
ctude product. The crude product was putified by column chromatography utilizing an ISCO
system EtOAc/hexanes (1 5) to give 85 mg (47%) of title compound 'H NMR (300 MHz):
8.26 (s, 1H), 797 - 8. 09 (m, 1H), 7.89 (d, 1H), 7.47 (¢, 1H), 3.95 (s, 3H), 2.5 - 2.67 (m, 6H),

1.86 (s, 6H).

Method 161 - : ,
The following compounds wete ptepated by the procedute of Method 160, uising the
appropriate starting matetial. | ‘

Meth | Compound . . T™iz | sM

161 Methyl 3-[1,1-dimethy!-3-(trimethy!silyl)prop-2-yt-1- 276 | Method 162
yllbehzoate |

Method 162

Methyl 3-[3-(trimethylsilyl)prop-2-yn-1 -vl]benzoaté '

* Trimethylsilyl acetylene (2.4 ml, 17.0 mmol) Was added to a solution of methyl 3-
(bromoniethyl)benzoate (3.0 g, 13.1 mmol), Pd>dba; (300 mg, 0.3 miol), triphenylphosphine
(343 trig, 1.3 mtiol), Cs,CO; (6.0 g, 18.3 mmol), and CuI (187 mg, 1.0 mmol) in THF (50 -

ml). The teaction mixtute was stitred overmght at 50 °C. After allowing the mixture to cool to

 toomn tempetatte, it was thert diluted with EtOAc (~ 100 ml) and washed with brine. The

mixture was thet filtered through a pad of diatomaceous earth,' dried over Na,SO4 and
coticehttated in vacuo. The ctide product s putified on SiO; using hexanes/EtOAc 4:1 as
eluent giving 2.2 g (67 %) of the title compound. 'H NMR (300 MHz): 8.03 (s, 1H), 7.92 (d,
1H), 7.57 d, 1H), 7.40 (t, 1H), 3.93 s, 3H), 3.71 (s, 2H), 0.21 (s, 9H).
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Method 163
Methyl 3-(1.1 dlmethylprop 2-yh-1-yl)benzoate

To a solution of methy! 3-[1,1-dimethyl-3-(ttimethylsilyl)prop-2-yn- 1-yl]benzoate
(Method 161; 170 mg, 0.62 mmol) in anhydrous MeOH (5 ml) was added potassium

carbonate (1.2 g, 9.3 mmol). The teaction was stirted overnight at room tempetature, filtered,

and concenttated in vacuo. The ctude product was subjected to ISCO purification using

EtOAc/HexaneS (1:5) as eluent to yield 180 mg (70 %) of the title compound as a colourless
oil. 'H NMR (300 MHz): 8.20 (s, 1H), 7.91 (d, 1H), 7.79 (d, 1H), 7.39 (t, 1H); 3.91 (s, 3H)
237 (s, 1H) 1.61 (s, 6H)

Method 164 |
Methyl 3-(1.1-dimethylbut-2-yn-1-yl)benzoate . :

A solution of methyl 3-(1,1-dimethylprop-2-yn-1-yl)benzoate (Method 163; 100 mg,
0.495 mimol) in 1 ml of THF was cooled to ;78 °C. A 1M solution of LiHMDSVin THF (0.55
ml, 0.55 mlﬁol) was added, followed by mgthyl iodide (46 pL, 0.743 mmol).. The teaction |

mixture was then allowed to watm to tootn temipetature ovet 2 h and was then quetiched with - 4

britie. The hixture was extracted with EtOAc and the combined orgamc extract was dried
over MgSO4, filtered, and concentrated iti vacto to yield 100 mg (93%) of the title compound
which was used without further purification. 'H NMR (300 MHz): 8.19 (s, 1H), 7. 89 (d, 1H)
7.79 (d, 1H), 7.39 (t, 1H), 3. 91 (s, 3H), 1.83 - 1.8 (m, 3H), 1.56 (5, 6H). '

Method 165 ,

~ Methyl 3-(1,1-dimethylprop-2-en-1-yl)benzoate

25

30

To a solution of methyl 3-[1,1-dimethyl-3-(trimethylsilyl)prop-2-yn-1-yl]benzoate
(Méthod 161; 300 mg, 1.49 mmol) ahd quinoline (4 drops) in anhydrous toluene (5 ml) was
added Lindlat’s catalyst (50 mg) under an atmosphete of H,. The teaction mixtute was
allowed to stit fot 5 h at foom tetriperature before beitig filteted through diatomaceous eatth.
The filtrate was concentrated in pacuo which yielded 170 mg (56 %) of the title compound
which was used without futther putification. 'H NMR (300 MHz): 8.03 (s, 1H), 7.86 (d, 2H),
7.52(d, 2H), 7.36 (t, 2H), 6.01 (dd, 1H), 5.08 (s, 1H), 5.03 (d, 1H), 3.90 (s, 3H), 1.41 (s, 6H).
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Method 166

.Methyl 3-(2.3- dlhvdroxy 1.1 dimethylpropyl)behzoate

A solution of methyl 3-(1,1-dimethylprop-2-eni-1-yl)benzoate (Method 165; 0 273 g,
1.33 mmol) in 2 ml of rerr-BuOH and 2 ml of H,0 was added NMO and KzOsO4(HzO)2. The
teaction mixture was allowed to stit at room temperature ovetnight before being quenched
with 30 nlg of Na,SO;. The mixtute was extracted with EtOAc and the combined extract was
washed with b‘rihe, dtied over Na,SO4, atid concenttated in vacuo to yield 240 mg (75 %) of

 the title compotind crude was used without furthér purification. 'H NMR (300 MHz): 8.06 (s,

.15

20

25

~1H),7.90 (d, 1H), 7.59 (d, 1H), 7.40 (t, 1H), 3.82 (d, 1H), 3.53 (d, 1H), 3.37 (¢, 1H), 1.38 (d,
- 10 | - SR | S

6H).

Method 167
3-(1.1-Dimethylptopyl)benizoic acld
A solution of 3- (1,1-dimethylprop-2-yn-1-yl)benizoic acid (Method 41; 170 mg, 0.90

‘mmol) in anhydrous MeOH (5 ml) was treated with Pd/C (17 mg). The teaction mixtute was

placed undet ah atmosphere of H, with a balloon and allowed to stit for 12 h at room
temperature. The reaction mixture was then filtered thirough a pad of diatomaceous earth, and
the filtrate was coticenttated in vacuo which ylelded 150 mg (86%) of the title compound
wh]ch was used without furthet purification. M/z 192. '

Method 168 _ B
Methy! 3-{[(dimethylamino)carbonyl]amino} behzoate

- To a solutioti of hiethyl 3-isocyanatobenzoate (1.0 g, 5.64 mtiol) in dichlotoethane
was added triethylamine (2.36 ml, 16.9 mmol) and dimgthylamine‘hydrochloride (550 mg,
6.74 mmol). Aftet allowing the reaction mixttire to stir for 10 mihutes, the solvent was
removed in vacuo. The crude product was subjected to ISCO putification using

- EtOAc/hexaties (1:1) to yield 670 mg (54 %) of the title compound as @ white crystallme

30

solld M/z222.

Method 169 |
Ethyl 3-( cvclbbropylcarbohvl)benzoate
- To a solution of ethyl 3-iodobenzoate (1.8 ml, 10.0 mmol) in THF (40 ml) at —78 °C

was added isoptopy! magtesititn chloride (2.0M, 7.0 mi, 14.0 mtmol). Aftet 30 min. of
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stitting, CuCN (1.1 g, 12.0 tnmol) and LiCl (1.0 g, 24.0 mmol) wete added simultaneously.
Aftet 20 minutes when teaction mixture colour changed to a orange colour, cyclopropane
catboryl chlorlde (3.0 ml, 33.0 mmol) was added, and then the teaction mixture was allowed
to teach to toom temperatute over 1 hotr with stitring. The mixtute was dilufed with EtOAc
and added fo éqUeOUS solution of NH,CI. Thevorganic extract was dried over Na;SO4, ﬁltéred,

and concenttated in vacuo to yield the ctude product which was chtomatogtaphed with a

1SCO system using EtOAc/hexaties (1:1)as eluent to yield 1.2 g (50%) of the title compound.
1H NMR (300 MHz): 8.6 (s, 1H), 8.22 (¢, 1H), 8.17 (d, 1H), 7.5 (t, 1H), 4.40 (g, 2H), 2.76 -

267(m 1H), 1.40 t, 3H) 1.29 - 121(m 2H), 1.12 - 1.01 (m, 2H).

A solution of ethyl 3- (cyclopropylcarbonyl)benzoate (Method 169; 363 mg, 1.66

" thmol) in THF (6 ml) was cooled to 78 °C. To the reaction mixture was add_ed methyl

15

‘magtiesium bromide (3.0M, 0.73 ml,‘ 2.16 mmol). The reaction was allowed to stir for 3 h at

~ this temperatute befote being quetiched with saturated aqueous NH4C1. The mixtute was

- 20

25

 diluted with EtOAc and poured into a sepatator funniel. The otganic extract was collecfed,

dried over Na,S04, and concentrated in vacuo to yield the ctude product which was purified

~ with an ISCO system using EtOAc/hexanes (1:1) as elugnt to yield 1.2 g (50%) of the title

compound. 'H NMR (300 MHz): 8.19 (s, 1H), 7.92 (d, 1H), 7.72 (d, 1H), 7.40 t, 1H), 4.37
(@, 2H), 1.78 (s, 1H), 1.51 s, 3H), 1.38 (¢, 3H), 1.32 - 1.21 (m, 1H), 0.46-0.37 (m, 4H).

Method 171
Methyl 3-(1.1-difluotoethyl)benzoate |
A vsc')lution of tnethyl 3-acetylbetizoate (Method 87; 700 mg, 3.9 mmol) in 5 mi of

DeoxoFluor™ was stitred overnight at 85 °C. The teaction was allowed to cool to rootﬁ,

~ temperatute and quenched with btine. The mixture was poured into 4 sepatatot funnel and

30

extracted with EtOAc. The organic exttact was dtied over NaZSO4, filtered, and concentrated
in vacuo to yield the crude product. The crude oil was then stbjected to ISCO putification
usihg EtOAc/hexanes (1 :4).as eluent to yield 396 mg (50%) of the title compound as a
coloutless oil. 'H NMR (300 MHz): 7.96 (s, 1H), 7.86 (d, 1H), 7.50 (d, 1H), 7.31 - 7.22 (m,

1H), 3.73 (s, 3H), 1.74 (¢, 3H).
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Method 172 o
Ethy! 3-[cyclopropyl( hydtoxy)methyl |benzoate

To a solution of ethyl 3- (cyclopropylcarbonyl)benzoate (Method 169; 363 mg, 1.66
mmol) it anhydrous EtOH (5 ml) was added sodium borotiydtide (70 mg, 1.86 mmol). The
teaction was allowed to stir for 3 h at toom temperature befote being quenched by the
additioti of saturated aqueous 'NH,CL. The mixtureé was diluted with EtOAc and poured into a
separator funnel. The organic extract was dtied over Na2804, filteted, and concenttated in
vacuo. Thie crude product was purified w1th att ISCO systetn using EtOAc/hexaries (1:1) as

eluent which yielded 210 mg (77 %) of the tiﬂe compound. 'H NMR (300 MHz): 8.07 (s, 1H),

7.95(d, 1H), 7.61 (d, 1H), 7.41 (t, 1H), 4.36 (4, 2H), 4.04 (. 1H) 2.16 (s, 1H), 1.38 (t, 3H)

127- 115(m {H), 0.66 - 0.54 (m, 2H), 0.52 - 0.36 (m, 2H).

Method 173
Methyl 3-isopropenylbenzoate

- A solution of methyl triphehylphosphoniurﬁ iodide in THF (5 ml) was cooled to 0 °C.

" To the cooled mixture was added n'-BuLi 2.5 M, 1.0 ml, 2.52 mmol) and the reaction was -

allowed to stir for 30 miri at this teiperatute. To the mixtute was added a solution of methyl

3-acetylbenzoate (Method 87; 375 mg, 2.10 mmol) in THF (15 ml). After stitting at 0 °C for *
~ one hott, the teaction was allowed to warth to roomn temperature and was stirred for at
20

additiohal 2 h. The mixtute was then quenched with water and diluted with E_tOAcv_and‘ pouted

~-into a separator funnel. The organic extract was dtied bvef Na,S0,, filtered and concentrated

25

30

i vacuo giving the crude product which was purified using an ISCO systeth with

EtOAc/hexanes (1:9) as eluent to yield 108 mg (29%) of the title compound as a colourless
oil. 'H NMR (300 MHz): 8.15 (s, 1H), 7.96 (d, 1H), 7.67 (d, 1H), 7.41 (t, 1H), 5.45 (s, 1H),

5.6 G, 1H) 3.94 (s, 3H), 2.19 (s, 3H).

Method 174
Methyl 3-(1-cyano-1 methvlethvl) 5-4 [methoxy(methy])ammo1methyl}benzoate

To a solutiot of methy! 3-(bromomethy!)-5-(1-cyano-1-methylethyl)benzoate (Method
138; 176 mg, 0.595 timol) in 5 11l of DMF was added K,CO; (206 tig, 1.49 timol) and
NHMeOMe‘HCl (65 mg, 0.666 minol). The tedction was wattned to 85 °C atid stitted at this
tetpetature for 12 h. The teaction was then cooled to toot temperature and quenched with -
water. The mixture was pouted into a sepatatot funnel and exttacted with EtOAc. The otganic
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extract wete dried over Na,SOy, filtered, and concenttated in vaciio. The crude residue was

‘putified on an 1ISCO using EtOAc/hexanes (i :1) as the eIUent giving 88 mg (54%) of the title

compound as a coloutless oil. 'H NMR (300 MHz): 8.02 (s, 1H), 7.98 (s, 1H), 7.74 (s, IH)
393 G, 3H), 3.82 (s, 2H), 3.35 (S 3H), 2.65 (S 3H), 1.77 (s, GH)

Method 175 |
3-(1-Cyanio-1-methylethiyl)-5-[¢ methylsulfonvl)methvl1benzoic acid

Toa solutlon of 3-(1 cyano-l methylethyl) 5- [(methylthm)methyl]benzolc acid
(Method 37; 58 mg, 0.23 mnol) ifi MeCN (5 ml) atid H,0 (3 ml) was added potassium
peroxymonosulfate (358 mg, 0.5 82 mmol). The resulting reaction mixture was allowed to stir |

at room temperature oyemight before beitig quenched with water. The mixture was pouréd -
into a separétor futinel énd éﬁtracted with EtOAc: The organic extrdct was dried ovet Na;SOs,
filteted, and concentrated in vacuo which yie.ided' 60 mg (92%) of the title compotind as a
coloutless oil which was used without futther putification. Mz 281,

‘Method 176

Methyl 3-(1 3-thiazol-2- yl)benzoate

20

To a tound bottom flask eqmpped with a tiagnetic stir bat was added a solutlon of .
thiazole (461 pl, 6.51 mmol) in 15 ml of THF. The resulting thixture was cooled to -78 °C
and n-BuLi (3.80 ml, 6.0 mtol) was added to the solution. The reaction was allowed to stit at -
this temperature fot 10 min. and ZnCl, (1.9 g, 13.95 mmol) was then added. The resulting
mixtute was allowed to stit for an additional 30 min. at this températUre followed by the

| édditio‘n of PA(PPhs)s (269 mg, 0.233 mmol) and methy 3-brotmobenzoate (1.0 g, 4.65

25

30

ﬁ]lﬁdl) The teaction was allowed to warm to toom temperature, was fitted with a reflux

condenser and was heated to 80 °C for 2 h. The mixtute was then cooled to toom temperature

and quenched w1th satutated aqueous NH4Cl. The teaction was poured itito a separator funnel
and with EtOAc. The organic extract was dtied over Na,SOy, filtered, and concentrated in
vacuo which provided 282 mg (28%) of the title compound as a coloutless oil which was used ~

without furthet putification. M/z 219.
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Method 177 |
2-(Ttifluotomethyl)pyrimidine-4-carboxylic acid.

A solution of methyl 2-(triﬂuoromethyl)pyrimidille-4-car50xylic acid (1 00g, 485
mmol) in THF/HZO (3:1,8 ml) was treated with 2 N LiOH (2.5 ml, 4.85 mmol). Aftet stitting
the solution for 12 h, the solvents wete removed under reduced pressure to glve the desired
product; m/z 193. '

© Method 178

15

20
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3 -Methoxy 1.1 dlmethylethyllbenzolc acid
0

2- (3-Br0mopheny )-2- methylpropyl methyl ether (Method 17; 281 mg, 1.16 mmol) in
THF (10 ml) at —78 °C undet At was treated with rert- BuLl (1. 7 M in pentane, 1.4 ml, 2.31
thmol, 2.0 equw) T he teaction stitted for 15 min and then COxg) was bubbled thtough the
teaction mixtute. After 10 min, the reactmn was quetiched with 10% NaOH and extracted
with EtOAc. The aqueots layer was acidified with 10% HC! and exttacted with EtOAc. The

otganics were dried with NaClisa and Na,SOu) and theti tethoved utidet reduced pressite;

“m/z 209.

Method 179 ,
2-(3-Bromophenyl)-2- methylprot)an-l-ol

- A solution of 2- (3 bromophenyl) 2- methylpropanmc acid (Method 52,300 me, 1.23
mimol) in anhydrous THF (10 m!) ws treated with BH; (1 .0 M it THF, 2.49 ml, 2.49 mmol,

1.5 equiv) drop wise under argtJn at0 °C: The ice bath was removed aﬁd the reaction was
stitted for 12 h. The reaction was quenc.:hed with 10% HCl and extracted with EtOAc. The
otganics were washed with NaCl(sa and the dried with Na;SO04). The solvenits wete temoved
under reduced pressute to give 265 mg (94%); m/z 230. |

Method 180
2-(3-Brotnophenyl)-2-methylptopatoyl chlotide

A solutioti of 2-(3-bromophetiyl)-2-methylpropanoic acid (Method 52, 564 mg, 2.32
minol) ih DCM (5 ml) was tteated with oxalyl chloride (0.31 ml, 3.48 mmol 15 equiv) and

DMF (0.10 ml).under atgon at 25 °C. The reaction stirred fot 4 h, and then the solvetits were
removed utider reduced pressute to give 265 mg (94%); n/z 262.
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Method 181 _
2-(3- Bromoohenyl) N.N.2- trlmethvlpropanannde

2-(3- -Bromophenyl)-2- methylpropanoyl chlotide (Method 180, 607 mg, 2.32 mmol)
was treated w1th dimethylamine (2.0 M in THF, 5 mi, 10 mimol, 4.3 equiv). The teaction
stirred for 30 min. The reaction 'was quenched with 10% HCl and extracted with EtOAc. The

. organics wete washed with NaCl(sat) and the dtied with NaZSOL‘(S) The solvents were removed

undet reduced pressure to give 539 rng (86%); m/z 271.

Method 182 v
Methyl 5-(43- [2- (dlmethylamlno) 1.1 dlmethyl 2- oxoethynbenzoyl}amrno) 2-

~ methylbenzoate

15

20

25
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- 2-(3 Bromophenyl) N,N, 2 trlmethylpropanamrde (Method 181; 200 mg, 0. 740 mmo])
methyl 5-amino-2-nethylbenzoate (Method 92; 122 mg, 0.740 thmol, 1.0 equiv), Pd(OAc)z A
(17 mg, 0.075 mmol, 10 mol%), Mo(CO); (293 g, 1.1 o, 1.5 equiv), Cs;COs (362 me,
1.11 mmol, 1.5 equiv) and BINAP (46 mg, 0.074 mmol, 10 mol%) in toluene-MeCN 1:1 (2
i) was heated at 90 °C under At fot 12 h. The teaction was quetiched with 10% NaOH and
extracted with EtOAc. The organics wete dried with NaClisu and Na,SO4) and then removed
undet teduced pressure. The residue was then punﬁed by column chromatography utlhzmg an
lSCO system (EtOAc-hexane) to give 75 thg (27%) of the desited product; m/z 383.

Method 183 | |
 The following compound was prepated by the procedure of Method 182, usmg the

approptiate starting materrals

Meth | Compound ' m/z | SM
183 Methyl 5-[({5- [(dlmethy]ammo)sulfonyl]pyrldm 3- 378 ‘Method 230 and
yl}carbonyl)amitio]-2-methylbenzoate ' Method 92
‘Method 184

5-I( Diphenulmethylene)amind-N,N-dimethylbyridiue-3-sulfonamide

‘A stitred mixture of S-bromo—N,N;dimethylpyridine-3-sulfonamide (Method 230; 170 -
mg, 0.641 mmol), benzophenohe imine (0.13 ml, 0.769 mmol, 1.2 equiv), C52CO3 (313 g,
0.962 mmol, 1.5 equiv), BINAP (40 g, 0.064 mmol, 10 mol%) it dioxane (3 ml) was treated
with Pd,(dba); (30 g, 0.032 mtnol, 5 tol%). The teaction mixture was heated to 100 °C fot ,
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12 houts. The teaction was then' QUenched with 10% NaOH(aq) and extracte‘d with EtOAc.
The orgaﬁics were dried with NaCl gy, and the Na,;SO04s) and removed undet rediiced
pressure. The resulting solid was puriﬁed by column chtomatogtaphy utilizing an ISCO
system (hexanes-EtOAc) to give 234 mg (99%); m/z 366.

Method 185

5 Ammo-N N-dnmethvlbvndme 3 sulfonamide

A solution of 5-[(diphenylmethylene)amino]-N,N- dlmethylpyrldme 3-sulfonamide
(Method 184; 234 nig, 0.640 mmol) in THF (3 ml) was treated with 10% HCI (5 ml). The |
teaction mixture was stirred for 10 min. The reaction was quenched with ‘1 0% HCl(aq) and
extracted with EtOAc. The aqeruslayer was saturated with K,CO; and extracted with
Et_OAc andk the solvents were removed undér.reduced pressure to give 129 mg (99%); m/z
202.

Method 186 -
3- Chlorobvrldme 2.5-diamine
Into 2 300ml three-neck ﬂask 13, 9g (0. 1m01) of 2-atnino- 5 hitropytidine, ( 14 7e,

0.11mol) of N-chlorosuccinimide and 150ml of toluene wete added. The tesul ting teactioti

mixture was stirred at 80 °C for one hout. Duting the reaction, formatioti of 2-chlofoanino-5-
nitfopyridine was confitmed. After completion of the teactiott by LCMS, the fcaction-hlixtﬁre
was cooled to room témperature and 100 ml of H,0 were added. The solution was filtered and
the isolated solid was washed with H,0 and tOIUene (50ml each). 2-amino-3-chloto-5-
nitropytidine was obtained (10.8 g, 62%) and it was used in the next step without futthet
putification. M/z 175.

Into a 500ml three-neck flask, 2-amino-3-chloto-5- mtropyr1d1ne (8.72g, 50mmol) was
dissolved ih MeOH (125 ml). A solutioh of ammonium chlotide (13.5 g, 250minol) in H,0
(125 ml) wete added, followed by 14g of iron powdet. The solution was stirred with mechanic
stirring at 78 °C fot 2 hours. The solution was filtered at 50 °C and the isolated solid was
wished by hot MeOH. The solvetit was evapotated by vacuum and the ctude product was
extracted by acetone and filteted. The acetone solution was evaporated atid dissolved itt 50ml
MeOH whereupon 50ml of a solutiont of 4N hydtrogen chlotide in dioxane was added slowly.
The resulting solutionh was sonicated for 10 minutes, and then filteted. The solid was washed
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by acetone and dtied in a vacuum oven. 3-chloropyridine-2, 5-diamine (7.5 g, HCI salt) was
isolated as an off-white powdet. M/z 145. '

Method 187
The following compound was prepared by the procedute of Method 186 usmg the
appropriate startmg matetial.

Method | Compound .. — m/z | SM

187 3-Bromo-pytidine-2,5-diamine - | 189 | 2-amino-5-nitropytidine and NBS
Method 188

N’

To a solution of 2-chloto-5-nitro pytidine (400 mg, 2.5 minol) in EtOH (5ml) was
added 2-((tert;butyl(dimethyi)silyl]oxy)ethyl amite (3 ml) and the tesulting mixtute was

heated to reflux for 3 hours. Evaporation of the solvent under reduced presSure afforded 5-

hitro-2-[2- hydroxy)ethy]ammo]pyrrdrﬂe (680 mg) that was used in the next step without any
further putification. = |
N-(2-{[tert-butyl(dimethyl)silyl]oxy}ethyl)-S-nitropyridih-2-amine (Method 156; 1.29

" g, 4.34 mmol) was dissolved in 20 ml-of MeOH and 260 mg of palladium (10-wt. % on

activated carbon-Degussa®) was added. The reaction was subjected to 1 atmosphete of -
hydrogen overnight LC/MS confittned the fotmiation of the product. The reactiott mixtute
was filteted through diatomaceous earth and washed with MeOH and EtOAc. The tltl
compound (970 thg) was collected by evapotation as a thick ted oil. M/z 268.

“Methods 189-199

The following compoutids wete ptepared by the procedute of Method 188, using the .
apptoptiate starting matetial.

Meth Compound : m/z | SM

189 N-2-[2-(Dimethylamino)ethyl] 1181 2,2-dimethylamino-ethylvamin'e
pyridine-2,5-diamine '

190 6-(4-Methylpipetazin-1-yl)pytidin-3- | 193 | 4-methy! pipetazine

amine
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Meth | Compound m/z | SM N
191 N-2-1H-Pytazol-5-ylpytidine-2,5- 176 | 3-amino-1H-pyrazole
diamine | |
192 3-Methylpyridine-2,5-diamine 124 2-ghloro-3-methyl-s-nitropyridine
193 N-2-[3-(Dimethylamino)propyl] 195 | 2,2-dimethylamino-propylamine
pytidine-2,5-diamine | ‘
‘ 194 N-2-Metliylamine-3- chloro pyrldlne- 158 2,3-dichloro;5-nitro amine and
5-amine | methylamine
195 = | N-2-Methylamine-3-methoxy- 154 2-chloro-3-methoky-S-nitrb pytidine
- pyridine-54a1nine - . o R
| 196 Pytidine 2,3,5-trian1iﬁe . 125 2-chlor0.-3,5'—di1'1itropyridine. :
| | And athmonia - -
Method 197 |

(3-Bromo-5-fluorophenyl)methanol

A solution of 3-bromo-5-fluotobenzoic acid (1.14 g, 5.21 mmol) in anhydrous THF .

5 (10 r’ﬁl) was treated with BH; (1.0 M in THF, 8.0 ml, 8.0 mmol, 1.5 equiv) dropwise under

nitrogen at 0 °C. The mixtute was stirred at 0 °C for 30 mit then allowed to warm to 25 °C |

and stitred for 12 h. The teaction was quenched with 10% HC and extracted with EtOAc.
The organic layer was washed with 10% NaOH and then. dried with NaClgy) and NaZSO4(S).

The solvents were removed under reduced pressure The resultlng product was carrled directly
.10 to the next step; m/z 284.

Method 198

3- Bromo 5-fluorobenzyl methanesulfonate

A solution of (3-bromo-5-fluorophetty)methanol (Method 197, 1.07 g, 5.22 mmol) it

15 anhydrous DCM (20 ml) was cooled to 0 °C. To this solution, DIEA (-1 4 ml, 7.83 mmol, 1.5
equiv) and methane sulfonyl chlotide (0.5 ml, 6.26 mmol, 1.2 equiv) wete added respectively.

The mixtute was stitted at 25 °C fot 2 h. The redction was quetiched with 10% HCI and
extracted with EtOAc. The otganic layer was washed with NaHCOssay and then dried with
NaCl sy attd Ny SOys). The‘solvents wetre rethoved undet teduced pressure. The resulfi11g

20 product was cartied directly to the text step; m/z 208.
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Method 199
(3- Bromo-5- fluorophenyl)acetonitrile -

A suspenision of 3-bromo-5-fluotobenzyl methanesulfonate (Method 198;1.27 g, 4.49
mmol) and sodium cyanide (0.264 g, 5.38 mmol, 1.2 equiv) in DMF (9 tl) atid watet (1 ml)

was stitted at 40 °C for 5 h. The reactiott mixture was quenched with watet and extracted with
EtOAc. The organic layet was dried with'NaCl(saU and Na;SOy). The solvents were removed
under reduced pressure. The resulting product was pur1f1ed by chromatography using 5%

EtOAc in Hexane to give the desired product; m/z 21s.

10

Method 200

' 2-Methyl-3.5-dinitropyridine

Diethyl malonate (1.52mL ,10mmol) was dissolved in 50 mL THF, sodiuti hydride -
(400 mg, 10 mnol) was added to the solution in pottions. The solution was stitred until gas

" evolution ceased. 2-chloro-3,5-dinittopytiditte (2.03g, 10thmol) was added and the tesulting

15

20
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soltition was stitted an additional 10 minttes. The solvent was evapotated in vacuo. Sulfutic
acid (20 mL, 6 N) was added to the ctude intermediate and the tesulting solutiott was heated
to 100°C ovet hight. The solution was cooled to toom temperatute aﬁd heutrglized by the
addition of 2N sodiutm hydroxide . The solution was extracted with ethyl acetate and the -
cofribined organic layet was washed with watet and dried with sodium sulfate. The solution

was filtered and concentrated in vacuo, yielding 680 tmg of the title compound that was used

‘without furthet purification (37.2 %). -

Method 201
3-(4-Methyl- lH-lmldazol 1-y1)-5-(trifluoromethyl)benzoic acid

To a solution of 3-(4-methyl-‘1H—lmtdazol-1-y])-S-(trtﬂUorometh’yl)benzohitrfle
(Method 206; 180 mg, 0.717 mmol) in 5 ml of dioxatie was added 7 ml of a 1M NaOH

solution. The teaction mixture was allowed to stir overnight at 100.°C. The reaction mixture
was cooled to toom tetripetdture and quenched by the careful addition of concentrated HCI
until & of pH 3 was obtained. The aqueous phase was extracted with EtOAc, dried over |

Na, SOy, filtered and concentrated i vacuo to yleld 816 mg (74 '%)'of the title compound as a
yellow solid which was used without furthet putification. M/z 271. . |
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Method 202
5-(1 H-Pyrrol-1-yD)pyridin-3-amine

To a solution of 5-(1 H-pytrol-1-yl)nicotinic acid (3.ng, 15.9 mmol) it 80 ml of t--

- butanol, DPPA (6.89 ml, 31.9 mimol) and DIEA (5.56 ml, 31.9 mmol) wete added and the

teaction mixture was heated at 80°C in a sealed tube overnhight. The mixture was partitioned -

~ between H,0 and EtOAc, and the organic layet was washed with brine and sodium

10

15 .

bicarbonate and dried with MgSQ,. Evaporation of the solvent gave a brown solid m/z 260.
This matetial was dissolved in MeOH (30 ml) and 4N HC! in 1,4-dioxane (25 ml) was added

" at 0°C and the resultmg mixture stirred fot 2 houts at foom temperature Ethet was then added

{0 the mixture and 5- (1H-pyttol-1 yl)pyrldln 3- amme (3.356g), a stard yellow prempltate

'was collected by filtration. M/z 160.

* Method 203

3-(1-Cyatio-1.2- dlmethvlprobyl)benzolc acid
Toa solution of 3 -(1-cyanoethyl)benzoic acid (500 mg) in THF (SOml) at —78°C was ,
added slowly a solution of LIHMDS (601l 1.0M i in THF) and the resulting red solutioti was .

- allowed to stir at lﬂs. temperature for 30 thinutes. Isoptopyl fodide (10 ml) was added slowly

20

and the resulting mixture was warmed up to room temperatute and stitted for 10 houts. The

‘tixture was partitlo‘ned between EtOAc and H,0 and the aqueous layer was acidified with

N HCI until pH 3. The aqueous layet was extracted with EtOAc (3x) and dtied with MgSO4.
Evaporation of the solvent utidet pressure afforded the desited compound as a white solid

(300 mg). 1H NMR (300 MHz) 8.03 (s, 1H), 7.92 (d, 2H), 7.71 (d, 2H), 7.56 (1, 1H), 2.20 (h

1H), 1.67 (s, 3H), 1.05 (d, 3H),o72 «, 3H).

25

Methods 204-205
The following compounds wete prepared by the procedure of Method 203 using the

: approprlate starting matetial.

Method | Compound m/z ‘ | | SM
204 3-(1-Cyano-1- - 1H NMR (300 MHz) 8.07 (s, iodoethane
methylpropyl)benzoic | 1H), 7.91 (d, 1H), 7.73 (d, 1H), |
acid 7.57 (t, 1H), 1.98 (g, 2H), 1.69
(s, 3H), 0.82 (t, 3H)
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Method | Compound ‘ m/z | SM -
205 3-(1-Cy.ano-2- { IHNMR (300 MHz) 8.01 (s, | paraformaldehyde
| hydroxy-1- 1H), 7.90 (d, 1H), 7.72 (d, 1H), L
methylethyl)benzoic | 7.54 (t, 1H), 4.20 (d, 1H), 4.01
acid (d, 1H), 1.69 (s, 3H), 0.82 (t,
_ 3H) _

Method 206

* 3-(4-Methyl-1H-imiddzol-1 -y1)-5-( triﬂuoromethvl)benzonitr'ile

10
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To a solution of 3-fluoro-5-(trifluoromethyl)benzonitrile (5.0 g, 26.4 minol) in 25 ml
of DMA was added 2-methyl imidazole (6.5 g, 79.3 mol). The teaction mixture was stirred

~at 145 °C overnight. The reaction mixture was allowed to cool to toom temperature and was

qUenched with ~50 tnl of brinte and then extracted three ties with EtOAc. The combined

ofganic extracts wete dried over Na,SOy, filtered and coticentrated in vacuo to yield the ctude

product. The ctude sample was subjected to 1SCO puriﬁéation using EtOAc as eluent to yield

4.0 g (61%) of the title compound as a white solid. Mz 251,

Method 207

' ert Bugl {2-[(5-hitropyridin- 2-y1)am1no|ethy1}catbamate

- To a solution of N-(5- mtropyrldm-z yl)ethane-l 2-diamine (1.0 g, 5. 49 mitiol) in THF
(20 ml) at 0°C, sodium hydride (395 me, 8.22 miriol) and di-tert-butyl dicatbonate (1.20g,

. 5.49 mimol) wete added. The teactiot mixture was stlrred ovetnight at 25°C. LC/MS

confirmed the formation of the product so the teaction was quenched with H,0. The mixtute

wis partitioned between H,0 and EtOAc, and the otganic layer was washed with btine and |
dr1ed with MgSO4. The title compound (1.11g) was collected by evaporatlon as a yellow oily
solid. A7z 284

Method 208
N-(5-Amino-3-bromopyridin-2- yl)acetamnd

To a solutiott of 2-amino- 3- bromo-5-nitro pytidine (3.0g, 13 8 mmol) in pyridine (20
ml) 4t 0°C was added slowly acetyl chlotide (2.5 ml) and the resulting mixtute was stitted for
| hout at ambient tempetature. The mixtute was partitioned between H,0 and EtOAc, and the
organicllayer was washed with btine and dried with MgS0y. Evapotation: undet reduced
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pressute afforded the acetyl detivative, which was used in the next step w1thout further

purification.

Into a three-neck flask, 2-,acetylamino-3ebrotno-S;nitropyridine (2.0g) was dissolved

_ ii) MeOH (25 ml). A solution of ammonitm chloride (1.3 g, 250mmol) in H,0 (25 ml) was

added, followed by 1.4g of iron powdet. The solution was stitred by at 78 °C fot 2 houts. The
solution was filtered at 50 °C anid the isolated solid was wasted by hot MeOH. The solvent
was evapotated under reduced pressute and the product was extracted by acetone and filteted.

The acetone solution was evaporated to give the title compound (900 mig) as solid. M/z231. .

Methods 209-210
The following compounds wete prepared by the procedure of Method' 208 USmg the

approptiate starting matetial.

Method | Compound o m/z | SM
209 - | N-(5-Amino-3-chloropytidin-2- 186 Methdd 186 (1% patt)
yl)acetamide , , ‘
210 N-(5-Amino-3-methoxypytidin-2- 1182 2-amino-3-n1etho>;y-5f
yl)acetamide _ hitro pytidine
Method 211

2.3-Dimethyl-pytidine-5-amine .
To a solution of NaH (80 tig, 60% w/w) in ether (4 ml) at 0 °C was added slowly

diethiyl malohate (0.3 ml). After the evolution of gas had ceased, 2-bromo-3-methyl-5-hitro

pytidine (434 mg) was added pottion-wise. After 30 min, the reaction was quenched with

10% HCl and extracted with EtOAc. The organics were washed with NaClisa and then dried
with Na;SOy(. The otganics were then removed under reduced pressure to give the malohate -
adduct. The crude product was dissolved in 30 ml of 6N H,50, and heated to 110°C for 5
houts. The mixtute was cooled it ati ice bath and a solution of 2N NaOH was added until pH
neuttal. The desited product was collected by filtration (100 mg). M/z 154

- The 2,3-dimethyl-5-nitro-pyridine (100 tmg) was dissolved in 10 ml of MeOH atid 100
mg of palladium (10 wt. % on activated carbon-Degussa®) was added. The reaction mixtutre
was subjected to 1 atmosphete of hydrogen overnight. LC/MS confitmied the forthationi of the
product and the reaction mixture was filteted through diatomaceous eatth and washed with
MeOH and EtOAc. The product (60 mig) was collected by evapotation. M/z 123.
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Methods 212-213

The followmg compounds were prepared by the procedure of Method 211, using the

approptiate statting material.

Method Compound ‘ miz |SM

212 2-Methyl-3-chloro-pytidine-5-amine | 143 | Method 227

213 | 6-Ethylpyridin-3-amine 123 | 2-chloro-5-nitto-pytidine and
o ‘ diethyl methyl malonate

Method 214

Hydroxypyrldlne S-amine
5-Nittopytid-2-one (420 g, 3 miol) was dlssolved in MeOH 7 ml) attd a solution of

ammmonitm chlorlde (810 mg) in H,O (7 ml) was added followed by 840 mg of iton powdet.
The solution was stitred at 78 °C for 2 hours. The solutxon was filtered at 50 °C and the
isolated solid was washed by hot MeOH. The solvent was evaporated under reduced pressure
and the deSIred product was isolated by ﬁltratlon (170 mg). M/z 111,

Methods 215-217

The following compounds weré prepated by the procedure of Method 214, using the
apptoptiate starting matetial. _ '
| ' Method Compound | . m/z SM _
215 3-Chloropytridine-5-amine 1.29 ‘ 34chlor0-5-ﬂitro pytidine
21‘6 — 2-Hydroxy-picoline-5-amine 125 | 2-hydroxy-5-hitro-3-picoline
217 Methyl 2-chloto-5-amino benzoate | 186 | Method 91
Method 218

Methyl 1.3.3-tritnethyl-2-oxoindolitie-5-carboxylate
To a solutioti of methy! 2-oxoindoline-5-carboxylate (400 mg, 2.09 mmol) in THF (10

“tml) at =78 °C was added LIHMDS (1.0 M, 16.7 ml, 16.75 mmol) arid Mel (1.3 ml, 20.9

mimol). The reactioh was allowed to stir ovetnight to toom tempetature. The reaction was then
queriched with ~25 thl aqueous NH4Cl. After dilution with EtOAc, the tixture was washed
with britte, and thef dried over Na,SO4 and coticentrated in vacuo to yield the crude product




WO 2006/067446 PCT/GB2005/004986

-162-

that was piirified on SiO; using EtOAc/hexanes as eluent which yielded 81 mg (17%) the title
compound as a yellow solid. M/z 233.

Method 219 .

5- Isopronoxypyndm 3-amitie

5-Bromopytidin-3-ol (1g, 5.75mmol) was dissolved in 20m! DMF, 1sopropyl bronnde
(1.65ml, 17.2mmol) and Cs;CO; (8.6gram, 25.9mmol) were added. The solution was stirted

at toom tempetature overni ght. The solution was filtered and separated between EtOAc and -

- watet. The organic layer was dried and evaporated under reduced pressure to afford the title

10
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compound (1 2 g)

Methods 220-222 .
The followmg compotinds wetre prepared by the procedure of Method 219, using the

approprlate starting material.

Me‘thod Compound _ m/z | SM ,
220 | tert-Butyl 2-{[(5-aminopyridin-3- | 203 | tert-butyl 2- -
| yloxy Jmethyl} pytrolidine-1- (bromomethyl)pyttolidine-1- -
| catboxylate o | catboxylate |
221 5-[2-(Dimethylamino) : 181 | (2-chloroethyl) dimethylamine
ethoxy]pytidin-3-amine ) |
{222 5-[3-(Dimethylaﬁ1ino) |1 196 | (3-chloropropyl)
. propoxy]pyridin-B-amine e ' dimethylpropylamine
Method 223

5-{[3-(1-Cyatio-1-methylethy)benzoylJamino} -2-chlorobenzoic acid
3-(1-Cyano-1-methylethyl)benzoic acid (Method 19, 150 mg) was combined with
methyl 5-amitio-2-chlotobenzoate (Method 217, 120 mg)), HATU (400 mg) and DIEA (0.6
ml) in DMF (3 ml) and stirred overnight at 25°C. LC/MS confirtned the fotmation of the
product, tethyl 5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-chlorobenzoate. The

mixture was partitioned betweeni H,O and EtOAc, and the otganic layer was washed with
britte-and dried with MgSO4. Methyl 5-{[3-(1-cyano-1-methylethyl)benzoyl]amino}-2-

chlorobenzoate was collected by evaporatioti as d teddish-browt oil.
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Methyl 5-{[3-(1-cyano-1-methylethyl)benzoylJamino}-2-chlotobenzoate ( 120 mg)
was dissolved in a 3:1:1 (v/v/v) solution of THF/MeOH/H,0 ard lithium hydroxide (50 mg)

 was added slowly. The teaction was then stitted overnight at 25°C. LC/MS confirmed the

formation of the product. The organic solvents wete evaporated and the remaining matetial
was separated between EtOAc and H,0. The aqueous layer was collected and acidified to a
pH of between 3 and 4 with 2N HCl. . The mixture was partitionéd between H,0 and EtOAc
and the otganic layet was washed with brine and dried with MgSO4 The title compound (85

mg) was collected by evaporation as a wlnte solld

Method 224 |
The followmg cotipound was prepared by the procedure of Method 223, using the

appropriate starting material.

Method | Compound ' M/z | SM _

224 2-Chloro-5-{[3- (trlflUOromethy])benzoyl] 344 | Methyl 2-chloto-5-amino -
amino} benzolc acid A o benzoate (Mefhod 217) and
' ' | 3-triffuotobenzoic acid’

“Method 225
-Sodium [3-( methoxycarbony1)bhenv11methanesu1fonate

To a solutioti of methyl 3-(btomomethyl)benzoate (2.5 g, 19.0 mmol) in 25 ml of
acétone and 25 ml of H,0, was added sodium sulfite (1.5 g, 12.0 mmol) and

: tertabutylammonium"iodide (4.4 g, 12.0 mmol). The reactiott wartmed to 75 °C and was

allowed to stit for 12 h at this tempetatute. The teaction mixtute was cooled to roofn_ ‘
tempetature and concentrated in vacuo to yield the title compound as a yellow solid 2.5 g
(99%). M/z 230. |

Method 226
3- Cyclopropyl 5-fluotobenzoic acid

To a 50 ml tound bottom flask charged with a magnetic stit bar was added 3-btotto-5-
fluorobenzoic acid (0.500 g, 4.56 mmol) and cyclopropylboronic acid (0.590 g, 6.84 mmol).
Toluene (15 ml) and H,0 (0.75 ml) were added followed by K3PO4 (3.86 g, 18.24 mmol) and
Pd(PPhs)s (1.05 g, 0.912 mmol). The resulting teaction mixture was heated to 100 °C for 12

h, was cooled to room temperature, and quenched with 10% aqueous NaOH (~100 ml). The
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reaction mixture was poured into a separator funnel and extracted with EtOAc (~100 ml). The
resulting aqueous phase was isolated and Brought to a pH of ~ 2 by the cateful addition of 3N
HC! at which time the desired product precipitated. The precipitate was collected via vacuum
filtration, washed with an additional pottion of H,0 (~100 ml), collected, and dtied under
vacuum for 24 h which yield'ed 0.310 g of the title compound (37%) as ati off white solid. M/z
181. . '

Method 227

! 2.3-Dichloto-5-hitro-pyridine

(33 ml) was heated to 50°C to fucilitate dissb]utiqn. A solution of _KClO; (214 mg) in H,0

15

" To a solution of 5-nitr0-2-hydroxypyridiﬁe (700 mg, 5 mmol) in cohcentrated HCl

(3ml) 'was added dfop-wise to the above solution in such a Way the in_terﬁal temperattire did
not excegd 60°C. The resultihg mixture was stirred at ambient temperafure for 15 minutes,
cooled to 0 °C and the product 3-chloto-5-nitro-2-hydroxypytidine was collected by filtration
(600 mg, 68%). The pytidine (600 mg) was dissolved in quinoline (0.4 ml) and POCI; (0.35

- ml). The resulting mixture was heated to 120°C fot 2 hours. The mixture was paﬁitioﬁed }

between EtOAc and H,0. The 6rganics were washed with NaCi(sﬂt) and then dried with

* N#;SO04). The organics wete then temoved undet reduced pressure to give the title compound

(358 g, 55%) as a brown solid. M/z 194,
20 ‘

Method 228

- 3-[(2-Cyano-1H-pytrol- 1-yl)methyl]benzonc acid

25

30

To a solution of methyl 3-(btotmomethyl)benzoate (500 mg) in DMF (10 m ) was
added a solution of 2-cyato pyrrole (350 tng) ih DMF (5 ml) which had been previously ‘
treated with NaH (100 mg). The tesultitig mixtute was stirted at ambient tetnperatire for 3 _ '
houts. Thé mixture was pattitionied between EtOAc and H,0. The otganics were washed with
NaClia and then dtied with Na,SO4s). Evapotation of the solvent gave methyl 3-[(2- cyano-

1 H-pyttol-1-yl)methyl]berizoate (300 mg). M/z 241. ‘

- Methyl 3-[(2-cyano-1 H-pyttol-1-yl)methyl]benzoate (3.00 tg) was dissolved in
MeOH/H,0 (10 ml, 3:1 viv) and LiOH (60 mg) was added. The resultifig mixture was stitred
at toom tetriperature fot 10 houts. The aqueous phase was filtered and washed with EtOAc.
The basic aqueous layet was acidified by the addition of 1N HCI until pH 3. The aqueous
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layer was extracted with EtOAc (3x) and then dried with Na;SOys). Evaporation of the

solvent afforded the title compound as a white solid (210 mg); n/z 226.

Method 229

3-(1-Cyano-1 -methvlethy]kS—ﬂuOrobenzbic acid

2-(3-Btomo-5-fluotophenyl)-2-methylptopanenitrile (Method 18; 258 mg, 1.07 nimol)

in THF (10 ml) at =78 °C under Ar was treated with /BuLi (1.7 M in pentane, 2.13 mmol, 2.0 .
equiv). The reaction was st'i.rred for 15 min and then COyq was bubbled through the reaction.

mixtute. After 10 min, the reaction was quenched with 10% NaOH and extracted with EtOAc.

The aqueous léyer was acidified with 10% HCl and extracted with EtOAc. The organics wete
 dried with NaCl s and Nay SOy and then removed under teduced pressure; m/z 208.

- Method 230 -

15

5-Bromo-N,N-dim‘efhylpyridine-3-sulfonarﬁide . _ ‘ ,

A solutioh of N,N-dimethylpytidine-3-sulfonamide (Method 129, 1.30 g, 6.98 mmol)
and NaOAc (1.72 g, 20.9 mmol, 3.0 equiv) in HOAc (10 il) was treated with Bt; (0.72 ml,
14.’O mmol, 2.0 eqiv). The reaction was stitred for 12 h at 50 °C. The reaction was quenched -

- with H,0 and extracted with EtOAc. The otganics wete dtied with NaClisaty and Na;SO4s) and

20
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then temoved under reduced ptessure. The residue was then purified by column
chrothatography utilizing an ISCO system (EtOAc-hexane) to give 340 mg (18%) of the
desited product; m/z 266. ' ' ‘ '

Method 231
5-Fluoronicotinic acid

To a 1L tound bottorvr.l}flask charged with a magnetic stit bar and 2,6-dichloro-5-
fluotoiicotinic acid (5.00 g, 23.8 mmol) was added MeOH (240 ml) and DIEA (8.30 ml, 48.0
mmol). To this solution was caréfully added 500 mg of palladimﬁ on catbon (10 wt %). The
resulting tedction mixtute was putged with H, and placed under an atmosphete of H, (1 atm)
using a balloon. The teaction was allowed to stit at ambient temperature for 12 h before beitg
filtered through a bed of diatomaceous eatth. The filtrate was concenttated in vacuo to a
volume of ~ 25 i and diluted with ~250 ml of Et,0. A precipitate formed (DIPEA/HCI salt)

which was filtered off using a Buchnet funnel. The filtrate was concentrated in vacuo to yield
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~ dioxahe 10ml. The solution was stirted at room tempetrature fot 30 minutes. The residue left
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32 g (98%) the title compound as a yellow oil which was used without further purification;

m/z 141.

Method 232
5-Aminonicotinonittile ,

. 5-Bromonicotinonitrile (1.26g, 6.8mmol), Cs,CO; (3.74g, 11.5mmol), BINAP
(716mg, 1.15mmol), Pdy(dba); (526ing, 0.575mmol) were put in a tound bottle, toluene 25mL

and 1,1-diphenylmethanimine (1.43ml, 8.6mmoL) were added and the mixture was degassed
fot 5 tinutes. The solutiott was heated at 100 °C ovet night. The crude product was filtered
and evaporated, and dissolved in dioxane (10ml) followed by the addition of 4N HCl in -

" after evaporatlon was sepatdted between watet. and ethy] acetate. Evaporation of the solvent

_gave the title compound (800 mg) M/z 120.

Method 233
N (5-Amitio-3- methvlbyrldm 2- yl) 2- (benzyloxv)acetamlde

To a solut1on of 2-amitio-3-methyl-5- mtropyndme (1 0g) in pyndme (20 ml) at 0°C
was added slowly (benzyloxy)acety! chlotide (2.5 ml) and the resulting mixture was stitred
for 1 hour at ambient tempetattufe. Tlie mixture was pattitioned between H,0 and-EtOAc, and

the organic layer was washed with briie and dried With MgSO4. Evaporation undet teduced

~ presstire afforded the 'acetyl derivative which was used in the next step without furthet |

25
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purnﬁcatlon (n/z 302)

~ Into a three-heck flask, the residue (500 mg) was dlssolved in MeOH (25 ml). A
solutiont of atnmonium chloride (1.3 g, 250mtmol) in H,0 (25 ml) was added, followed by
1.4g of iton powder. The solutioni was stitted by at 78°C for 2 hours. The solution was filtered -
at-50°C and the isolated solid was washed by hot methaiol. The solvent was evapotated undet

‘teduced presstre and the product was extracted by acetone and filteted. The acetotie solution

was evapotated to give the title compound (100 mg) as solid. Mz 272.

Method 234
Methyl S-Diberidin-'l -ylhicotinate

A 25 ml round bottom flask was chatged with a magnetic stit bar, methyl 5- '
bromohicqtinate (0.500 g, 2.31 mol), pipetiditie (0.305 g, 3.46 mmol), and toluene (5 ml).
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Caesium catbonate (2.25 g, 6.93 mmol), palladium ‘(II) acetate (52 mg, 0.23 mmol), and

BINAP (0.287 g, 0.46 mmol) were then added. The reaction was heated to 80 °C for 8 h
before being diluted with EtOAc (~ 50 ml), filtered through a pad of 8i0,, and concetitrated

" in vacuo. The ctude product was putified on 40 g Si0, using EtOAc as eluent giving 0.376 g
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of the title compound as a coloutless oil (74 %) M/z 221.

Methods 235-236
The followmg compounds were prepared by the procedure of Method 234, using the
approptiate starting matetial. -

Meth | Compound ' m/z | SM

235 | Methyl 5-morph61iﬁ-4’-y1nic0tinate 223 - | motpholinhe

236 | Methyl 5-(diethylamino)hicotinate | 209 | diethylamine

Method 237
Methyl 3 cvcloprobylbenzoate
To a 100 ml tound bottom flask charged with a magnetic stit bar ahd DCM (20 ml)

was added 12.3 ml of dlethyl zinc (1M in hexanes) The reaction mlxture was cooled to 0 °C
and ttifluoroacetic acid (1.40 g, 12.3 mmol) was added dropwise via syrlnge. The reaction
was stitted at this tempetature for‘20 mins. followed by the addition of CH,l, (3.30 g, 12.3 -
mimol). The reaction mixture was stitred for 20 mins. before methyl 3- vinylbenzoate (1.00 g,
6.16 mmol) wis added. The teaction was then allowed to warm to tootn temperatute with |
stitting for 3 h. before beiig quenched by the addition of ~50 ml of saturated aqueous NH4Cl.
The mixtute was pouted into a.separator funnel and the aqueous phase was futther extracted
with DCM (3 x 50 ml). The combined otganic extract was dtied with MgSO, and )
coticentrated in vacuo to yield the crude reaction product which was purified on 120 g SiO,
uSmg hexanes/EtOAc 10:1 as eluent giving 1 01 g of the tltle compound as a colourless oil
(94 %) m/z 177.

Methods 238-239
The followitg compounds wete prepated by the ptocedute of Method 237, usitig the

appropriate statting material.

Meth | Compound - m/z SM

238 Methyl 3-(1-cycloptopyl-1-methylethyl)benzoate 219 Method 165
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Meth | Compound m/z SM

239 Methyl 3-(1-methylcycloptopyl)benzoate 191 Method 173

Method 240
(5- Bromopyndm 3- vl)methanol

To a 500 ml three neck flask fitted w1th a reflux condenser was added with a maghetlc
stit bar atid MeOH (65 ml). NaBH, (12.2 g, 324 mmol) was catefully added followed by
methyl 5-bromonicotinate (7.0 g, 32.4 mmol). The reaction mixture was heated to reflux with

stitting for 5 h before being cooled to tootn tempetatute and the teaction mixture was

. qUenched by the slow addition of ~ 250 ml of H;0. The MeOH was removed under redUCed

15
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pressure and the resulting aqerus phase was extracted with ~250 ml of EtOAc. The otrganic

“extract was dtied with MgSOs, ﬁltered and concentrated in vacuo to yleld the ctude product, -

which was purified on a 120 g 8iO, column using MeOH/EtOAc (1:10) as elLIent glvmg 23g
(37%) of the title compound as 4 white solid m/z 189. '

Method 241

5-({[rert-Butyl(diphenyDsilylJoxy Hnethyl)-N-( diphéﬁy1inethylene)bvridin-3 -atnine
To a 200 ml round bottom flask charged with a magnetic stit Bar was added 3-bromo-

5-(4 [te('t-buty](dipheﬂyl)silyﬂoxy }methyl)pytidine (Method 102; 5.2 g, 12.2 mmol). Toluene

(60 mt) was added followed by benzophenone imine (2.55 ml, 15.25 tfnnol),'sodium tert-
butoxide (2.00 g, 21.35 mmol), Pdy(dba)s (0.558 g, 0.61 mmol), and BINAP (1.13 g, 183

nimo]).' The feaction was heated to 80 °C with stitting fot 5 h befote being cooled to toomn

| temperattte and quenched with ~200 ml saturated aqueous NaHCOs. The mixture was poured

into a separator funnel and extracted with ~200 tml of EtOAc. The combined otgatiic extract
was dried with MgSOy, filteted, and concentrated in vacuo to yield the crude prodUCt which
was putified oh a 120 g 8102 columt usitig hexanes/EtOAc ©: 1) as eluent giving 5.26 g
(82%) of the title compound as a white solid m/z 527.

Method 242
(5-Aminopyridin-3-yDethanol hydrochlotide

To a 500 tl round bottom flask charged with a magnetic stir bat was added 5-({[rerr-
butyl(dipheny)silyl]oxy } hethyl)-N-(diphenylmethylene)pyridin-3-amine (Method 241; 5.2 g,
9.87 mmol). MeOH (200 ml) was added followed by the addition of 50 ml of 3N HC| with
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stirring. The reaction was allowed to stir for 12 h at toom temperature before being

concentrated in vacuo. The crude oil diluted with EtOAc (~100 ml) and a precipitate formed.

The solid was collected on a Buchner funnel to provide 1.24 g (79 %) of the title compound as
atl off white solid m/z 125.

Method 243
N>-Cyclopropylpytidine-2.5-diamine

Toa 100 ml round bottom flask charged with a magnetic stir bat and N-cycloptropy!-5-
nittopytidin-2-amine (Method 149; 0.800 g, 4.46 mmol) was added EtOH (15 ml). Tin (1)
10 chlotide dihydrate (4.03 g, 17.84 mmol) was added and the reaction was Warmed to 70 °C

 with stitting for 4 h befote being cooled to toom tetnperature. The crude teaction mixture was

then quenched with ~150 ml of saturated aqueous NaHCOj;. The resulting mixture was poured

into a separator funnel and extracted with ~150 ml of EtOAc. The combined organic extract

was dried with MgS0y, filtered, and co‘hcentrated in vacuo to yield the title compound asa

{5 yellow solid 0.551 g (83%), which was used without further putification; m/z 150.

Methods 244-250

The following compounds wete prepared by the ptocedure of Method 243, using the

approptiate statting material.

Meth | Compound A m/z | SM

YV N°-Cyclobutylpyridine-2,5-diamine 164 | Method 158
245 | N-Isoptopylpyridine-2,5-diamine 152 | Method 150
246 | (2R)-3-[(5-Aminopyridin-2-yl)amino]propate-1,2-diol 184 | Method 151
247 2-[(5-Aminopytidin-2-yl)amino]propane-1,3-diol 184 | Method 152
248 NZ-(4-Aminobutyl)pyridine-Z,S-diamine 180 | Method 155
249 | 6-Piperazin-1-ylpyridin-3-amine 1178 | Method 153
250 | N-(3-Pyrrolidin-1-ylpropyl)pyridine-2,5-diamine 220 | Method 154

20°
‘Method 251

rert-Buty! (5-fluotropytidin-3-yl)carbamate

To a 100 ! round bottotn flask charged with a magnetic stir bat was added 5-
fluoronicotinic acid (Method 231; 1.00 g, 7.09 mmol). Terr-butyl alcohol was added (20 ml)
25 followed by DIEA (3.08 ml, 17.7 minol). Dipheny! phosphory! azide (3.83 ml, 17.72 mitiol)
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" of a vacuuth to yield 0.510 g (91%) of the title compound as-a white solid; m/z 113.
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-was added and the flask was fitted with a reflux condenser. The reaction was heated to treflux

for 12 h, cooled, and the ctude reaction mixture was coneentrated in vacuo. The resulting oil

was dissolved ih EtOAc (~ 200 ml) and the otganic phase was washed 3 x 200 ml saturated

i aqUBous NaHCOs. The otganic phase was dtied with MgSOy, filtered, and concentrated in
‘vacuo yielding the crude prodUCt which was purlﬁed on SiO, (120 g) using EtOAc/hexanes
: (1 5)-as eluent to yield 0. 83 g (55%) of the title compound m/z 213. ’

~ Method 252

5-Fluoropytidin-3-atine hydrochloride

- To a 100 ml round bottom flask charged with a magnetic stir bar and rerr-butyl (5-
fluotopyridin-3-yl)carbamate (Method 251; 0.800 g, 3.77 mmol) was added MeOH (100 ml).

~ A 4N solution of HCl in dioxane was then added tintil_the reactiot mixtute reached a pH of ~

3. The teaction was allowed to stir for12 h before being concenttated in vacuo. The crude
product was suspended ifi ~250 ml of Et,0. A white precipitate formed which was collected |
via vactium filtration. The filter cake was washed with an additional 250 ml of Et,0 and dried

Method 253 _ _
Methyl 3-(1 -cyatio- 1 -methylethyl)-5-[( methylth1o)methvl]benzoate
A solution of methyl 3-(bromomethyl)-5-(1-cyano-1-methylethyl)betizoate (Method

A138; 80 mg, 0.27 miol) in' 1 ml of EtOH was added sodium thiomethoxidé. The mixture was

stitred over open atmosphere at reflux. Evaporation the residual solvents yielded the product

which was used without any futther putification m/z 263.

Method 254 _
Sodnum [3-(1-cyaho-1-methylethyl)-5 (methoxycarbonvl)phenyHmet 1anesulf0nate

To a solution of methyl 3-(btomomethyl)-5-(1-cyatio-1-methylethyl)benzoate (Method
138; 230 mg, 0.777 mmol) it 5 ml of acetone and 5 ml of watet was added sodium sulfite.
The mixture was stitted ovet opet: attnosphete at teflux. The teaction was cooled to room

tempetatute and the solveits wete tettioved in vacuo to yield the title compouhd which was

- used without any furthet purification. M/z 297.
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Claim
1. A compound of fotmula (I):
R,
A m
- whetein:

1o

15

, Ring A is phenyl ot a nlonocyélié 5 ot 6 membered fully-unsaturated heterocyclic
ritig; wheteitt said phenyl ot heterocyclic ting may be optionally fused to a five ot six

membered carbocyclyl ot heterocyclyl forming a biéyclic ting; and wherein if said

‘heterocyclyl or heterocyclic ting contains an ;NHf moiety that fiitrogen may be optionally

substituted by a group selected from R%; . | _

R! is a substituent oft carbon and is seléctéd from halo, nitfo, cyaho, hydroxy,l
trifiuoromethoxy, amino, carboxy, carbamoyl, metcapto, sulphamoyl, Cy.galkyl, Cy.ealkenyl,
Cz-ﬁalkynyl, .C"v]»_ﬁalkoxy; C).salkahoyl, C_galkanoyloxy, N-(Cj_salkyl)amino,

iN,N—(Cl_ﬁalkyl)zamih(_), C|.6a1kahoyl'amino, N-(Cyealkyl)carbamoyl,

N,N-(Cj.galkyl),carbamoyl, CigalkylS(0O), whetein a is 0 to 2, Cy.galkoxycarbonyl, -

- Cj.galkoxycarbonylatnitio, N-(C1-6a1ky1)sulphamoyl,.N,N-(C1-6a1ky1)25u1phamoyl,' .

20

25

N-(C|_5a1kyl)-N-(C1.§alkoxy)sulphamoyl, NN '-‘(C|,6élkyl)2ureido, N' N'-(Cyalkyl)ureido,

" N-(Cysalkyl)-N' N'-(Csalkyl)uteido, Cy.galkylsulphonylamino, catbocyclyl-R%- ot
hetetocyclyl-R7-; whereiti R! may be optionally substituted o carbon by one of fore R®; and

wherein if said heterocyclyl contains an -NH- moiety that hittogen tay be optionally

‘4 substituted by a gtoup selected from R%;

n is selected from 0-4: whetein the values of R! tay be the satne or diffetent;
R? is selected frott hydtogeti, halq, nitto, cyano, hydroxy, trifluoromethoxy, amitio,

catboxy, carbamoyl, metcapto, sulphatoyl, Cy.ealkyl, C;.¢alkenyl, Ca.galkynyl, Cyealkoxy,

Cyalkanoyl, C.galkanoyloxy, N-(Cy.salkyl)amino, N, N-(Cy.galkyl)amino,
Ci.salkanoylamino, N-(Cyalkyl)carbatioyl, N,N-(Cy.galkyl),catbamoyl, CalkylS(O),
wherein 4 is 0 to 2, C.galkoxycarbotyl, N-(C).satkyl)sulphatroyl,

N,N—(C|_6alkyl)zsu|phamoyl, C1.salkylsulphonylamitio, catbocyclyl-R'- ot hetetocyclyl-R'!-;
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wherein R? may be optionally substituted on carbon by one or mote R'%; and whetein if said

hetetocyclyl contains an -NH- moiety, that nitrogen may be optibhaﬂy substituted by a group

“selected from R'?;

R3 is selected from halo, hydroky, cyano, methyl, methoxy ot hydroxymethyl;
R? is selected from halo, nitto, cyano, hydroxy, trifluoromethoxy, amino, catboxy, -
catbamoyl, tetcapto, sulphamoyl, ureido, Cisalkyl, Co.galkenyl, Cyalkyriyl, C)salkoxy,

‘Cr.salkanoyl, Cy.salkanoyloxy, N-(Cj 5alkyl)ammo N,N-(Ci salkyl)zammo
C.galkanoylamino, N-(C.galkyl)carbamoyl, N, N-(Cj_alkyl),carbamoyl, C, (,alkyIS(O)a

wherein a is 0 to 2, Cj.gatkoxycarbonyl, N-(Cisalkyl)sulphamoyl, | |
N,N-(Cy.salkyl)sulphamoyl, Cy-salkylsulphonylamino, carbocyelyl-R"- ot hetetocyclyl-R'"*-;

whetein R* mély be optiotially substituted ot carbon by ofie ot more R'®; and Wllerein if said

: heterocyclyl contaitis ath -NH- moiety that hittogen may be optlonally substituted by a group

s

selected from R': | _
m is selected from 0-4; wherein the values of R? ﬁ1ay be the saine ot different; -
‘R and R'? are independently selected from halo, hitro, cyano, hydtoxy,
friﬂuoromethoxy, atnino, catboxy, catbamoyl, metcapto, sulphattioyl, Cysalkyl, C2.6alkeny],

" Cagalkyhyl, Cygalkoxy, Ci.alkanoyl, Ci.salkanoyloxy, N-(Cialkyl)amino,

20

N,N-(Cy.galky!),amino, N-(Cj.galkyl)-N-(C.salkoxy)amitio, Cj.galkanoylamino,.

N—(C1 6a1kyl)cérbamdyl N,N-(C| 6a1kyljzcarbamoyl Cy ‘GalkyIS(O)a wheteinais0to 2,

Ci .salkoxycarbonyl, N-(C; 5alky1)sulphamoyl N,N-(Ci ﬁalkyl)zsulphamoyl

C| 6alkylsulphonylamlno carbocyclyl-R'%- of hetetocyclyl-R'*-; wherein R and R'? _
independently of each othet may be optlonally substituted on catbon by ot of tiote RZ; and

~ wherein if said heterocyclyl contains an -NH- molety that nitrogen may be optionally

25

substituted by @ group selected from R?';
R'® is selected from halo, nitro, cyano, hydroxy,'triﬂuorom_ethoxy, amino, carboxy,

~ catbamoyl, metcapto, sulphammoyl, C|_5élky1, Cyealkenyl, Cygalkynyl, Cygalkoxy,

30

C.galkanoyl, Cjgalkanoyloxy, N-(Ci.salkyl)amitio, N, N-(Cy.¢alkyl),amino,
C|.salkanoylamino, N-(Cealkyl)carbamoyl, N, N-(Cj_alkyl),catbamoyl, Cj.salkylS(O),
wherein a is 0 to 2, Ci.calkoxycatbonyl, N-(Cysalkyl)sulphamoyl,
N,N-(C.galkyl)ssulphamoyl, Cy_galkylsulphonylamito, catbocyclyl-Rzz- ot heterocyclyl-R>-;

* whereit R'® may be optiotally substituted ot catbon by one ot thote R?: and wheteit if said

heterocyclyl contaitis an -NH- moiety that hitrogen may be optionally substituted by a group

selected from R?>;
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R® R”, R R" il“, RS R'"® RY, R® and R are independently selected from a

direct bond, -O-, -N(R?)-, -C(O)-, -N(R¥)C(0)-, -C(ON(R?®)-, -S(O)s-, -SO,N(R?)- ot

N(R*)S0,-; whetein R26 RY R® R¥ and R¥ are 1ndependently selected from hydrogen ot
Cigalkyl and s is 0-2; .

R’ R° R R R™ and R* are independently selected from Ci-galkyl, Cmalkanoyl
Ci 6alkylsulphony1 Ci Galkoxycarbonyl carbamoyl, N-(Cj.¢d kyl)carbamoyl
N,N-(C1.6alkyl)earbamoyl benzyl, benzyloxycarbotyl, benzoyl and phenylsulphotyl;

R? and R ate independently selected from halo, nitro, cyano, hydroxy,

~ trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, meth'yl, -

ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino,

diethylamino, N—njethyl-N-ethylamino,‘acetylémino, N-tiiethylcarbamoyl, N-ethylcarbamoyl,
N, N-dimethylcatbatnoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, phenyl,

| methylthie, ethylthio, methylsulp'hinylv,' ethylsulphinyl, mesyl, ethylsulphonyl,

15
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methoxyearbonyl ethoxycatbotiyl, N-niethylsulpliamoyl N-ethylsulphamoyl,
N,N-dimethylsulphamoyl, N, N-diethylsulphamoyl ot N-lnethyl-N—ethylsulphamoyl
ot & phatmaceutically acceptable salt thereof;

| w1th the proviso that said compound is hot:

N-f4-chloro-3-({[6-(4- methylplperazm- -yD)pyridin-3- y]]amlno ,carbonyl)phenyl]

‘morpholln 4-ylisonicotinamide;

N-[4 chloro-3-({[6-(4- ethylplperazln- -yDpyridin-3-yljamino ,carbonyl)phenyl] 2-motpholin-
4- yhsonlcotlnamlde ‘ ~ : |
N-{4 chloto-3-[({6-[[3- (dlmethylannno)propyl](methyl)ammo] yridin-3 y]‘amlno)carbonyl] |
phenyl}-2-morpholin-4-ylisonicotinamide; ‘ :
N-{4-ch10r0-,3-[({6-[[2-(dlmethylamlno)ethyl'](methyl)amino]pyridin-3;yl}-amino)’carbonyl]
phenyl}-2-morph01in-4-ylisonieotinamide' ot
N-[4-chloto-3-({[6-(4-methyl-1,4-diazepan-1-yl)pyridin-3- yl]ammo}carbonyl)phenyl]
thorpholin-4-ylisohicotinamide. ‘

2. A con1pound of fotmula (1), or a phatmaceutically acceptable salt theteof, as claimed
it claim 1 wherein Ring A is phenyl, pytidyl, pytazolyl, thiehyl, indolyl, 2,3-

-dihydrobenzofuranyl, imidazo[1,2-a]pytidinyl, isoxdzolyl, betzitmidazolyl, 2-oxoindolinyl,

futanyl, 1,3-thiazolyl, pyrimidinyl and pyrrolyl; whetein said pytazoly!, indolyl, pyrrolyl may
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be optionally substituted on nitrogen by a group selected from R’; wherein R® is selected from

Cralkyl.

3. A compound of formula (1), ot a pharmaceutically acceptable salt thereof, as claimed

in either claim 1 o claim 2 whetein R' is a substituent on carbon and is selected from halo,

cyano, hydroxy, sulphamioyl, Cy.alkyl, Cy.¢alkynyl, Cj.galkoxy, N,N-(C)galkyl),amino,
Ci.calkylS(0), whetein a is 0 to 2, Cy_salkoxycarbotiylamino, N-(Cyalkyl)sulphamoyl,
N,N-(Cy.galkyl)sulphamoyl, N-(Cgalkyl)-N-(C) galkoxy)sulphamoyl,

N N'-(Cy.salkyl)ureido, Ci.galkylsulphonylamino, carbocyclyl-R®- ot heterocyclyl-R’-;
wherein R! may be optionally substituted on carbon by ohe of mote R®, w_herein

- R%is selected from halo, cyaho, hydroxy, C]_.ﬁalkyl,‘C|-5alkoxy, ‘
N,N-(Cj_alkyl),amino, MN—(CLgalkyl)zcarbamoyl, Ci.salkylS(0), whetein a is 0 to 2,
N,N'—(C|_6alky1)2sulphamoyl,_N-(C|.wlkyl)-N-(Ci-ﬁalkox’y)amino, carbbcyclyl;Rig- ot
hetetocyclyl-R'%-; wheein R® tmay be optionally substituted o carbon by one o more R2;
and whetrein if said hetetocyclyl contains att -NH- moiety that nitrogei may be optlona]ly :
substituted by a group selected from rR?'; : '

RS, R7 R'® and R" are independently selected from a dlrect bond, -O-, -S(0)s- of

CNR? 0)SO;-; whetein R3 is selected from hydrogen and s is 2;

20

R is selected from Cj.galkyl; and
R is selected fromi cyatio ot hydroxy.

4. A ébmpound of formula (1), or a phattnaceutically acceptable salt thereof, as claitned

in any one of claims 1-3 wherem 11 is selected from 0-2; wherem the values of R! nay be the

same ot d1fferent

25 .

30

5. A compound of formula (1), or a pharmaceutically acceptable salt thereof, as claimed
ifi any ofie of claims 1-4 whetein R? is hydrogen.

6. A compound of formula (1), ot a phatmaceutically acceptable salt theteof, as claimed

it any otie of claimms 1-5 whetein R? is selected from halo, h1ethy1 ot tethoxy.

7. A cotnpound of formula (1), of phartmaceutically acceptable salt theteof, as claimed
it aty ofte of claitis 1-6 wheteitt R? is selected from halo, cyatio, hydroxy, amitio, catbatmoyl,
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ureido, Cjealkyl, Cyealkynyl, Cy.ealkoxy, C1-6alkanoyl, N-(Ci_ﬁalkyl)aminf),

* N,N-(Cy.galkyl),amitio, C)galkanoylamino, N-(Cy_salkyl)carbamoyl, Cl.éalkoxycarbonyl;

N,N-(C.galkyl);sulphamoyl, Cy.galkylsulphontylamitio, c;arbocyclyl-R'f‘- ot heterocyclyl—R'S-;
whereit R* may be optionally substittited on'carbon by one ot more R'S; and wherein if said -
heterocyclyl contains an -NH- moiety that hittogen may. be optionally substituted by a group
selected from R'7; whetein ’ . |
R'% is selected from halo, hydroxy, amito, Cy (,alkoxy, N (Ci.galkyl)amino,
N N-(Cj_galkyl)amino, carbocyclyl-R*- ot heterocyclyl R®-; wherein R'® may be optionally
substituted o carbon by one or more R*; and wherein if said heterocycly! contains an -NH-
thoiety that hitrogen may be optiondl]y substituted by a group selected from RZS.
R", R'5, R and R23 ate 1ndependehtly selected from a dlrect bond, -N(R26) ot

'-C(O)N(Rzg) whetein R26 and R?® are hydrogen;

R'7 and RS are mdependenﬂy selected from Ci 6alky1 atd (of (,alkoxycarbonyl and
R? i thethy! ot phenyl. ' ' .

8. A compound of fottiula (1), or & pharniaceutically acceptable salt theteof, as claimed
ih ahy one of claims 1-7 whereln m is selected from 0-2; whereln the values of R may be the

. same ot different.

20

9. A compound of forniula (1):
| 0N
~ whetein: , ' ,
Ring A is phenyl, pyrid-2-yl, pytid-3-yl, pyrid-4-yl, 1-methylpyrazol-5-y1, 1-1-
butylpyrazol-5-yl, thieti-2-yl, thien-3-yl, indol-2-yl, 1-methylindol-2-yl, itdol-4-yl, indot-5-yl,

- 25

indol-6-yl, indol-7-yl, 23-dihydrobenzofuran-7-yl imidazo[1,2-alpytidin-2-yl, isoxazol-3-yl,
pyttol-2-yl, benzitidazol-6-y], 1-methyl-2-oxoiidolin-5-yl, furan-2-yl, 1,3 th1azol -S-yl, |
pyrimiditi-4-yl of 1-methylpytrol-2-yl; '
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- R' is a substituent on carbon and is selected from fluoro, chloro, bromo, iodo, cyano,

hydroxy, sulphamoyl, methyl, trifluoromethyl, 1-cyano-1 methy]ethy1 methoxy, ethoxy,

- propoxy, isoptopoxy, isobutoxy, N, N-dimethylamino, diftuoromethylthio, -

N,N—dxmethylsulphamoyL 1-butyl, mesyl, cyclopropylaminosulphonyl, azetidin-1-ylsulphonyl,
tetrahydrofu‘ran-Z-ylmethylamihOSUIphonyl, N-methyl-N-(2,3-dihydroxyptopyl)sulphamoyl,
mesylamino, morpholinosulphonyl 1-methylpiperazin-4-ylmethyl, 1 ethylpliperazin 4-
ylmethyl, 3,3- dlmethylbut 1-yn-1-yl, motpholino, N, |N-dimethylaminomethyl, 3-methyl-3- -
hydroxybut 1-yn-1-yl, methyl thiomethyl mesylmethyl, N-(methyl)-N- (methoxy)sulphatmoy!,
2-hydroxymethylpiperidin-1-ylsulphonyl, 3-hydroxymethylplpendm- 1-ylsulphonyl, 4--
hydfoxymethylpiperidin 1-ylsulphonyl, 1,1-difluoroethyl, pipetidin-1-yl, N, N- diethylérrﬁno
N',N'-dimethylureido, cyclopropyl, - butoxycarbonylammo pyrld 2-yl, phenoxy, 2-methoxy-
1,1-dimethylethyl, mesylmethyl, 1,3-thiazol-2-yl, 2-methyl-1,3-thiazol-5-y1, 1-
methylcyclopropyl, 1,1 dlmethylprop 2-yh-1-yl, 1-(NV,N- d1methylsu1phamoyl) 1 methylethyl

- 1, 1-ditmethylbut-2-yh-1-yl, N-(tethyl)-N-(thethoxy)amtinomethyl, 1-
(N, N-dimethylcarbamoyl)-1-miethylethyl, 4-methylimidazol-1-yl, 1-(cycloptopyl)-1-
 methylethyl, 2-methyl-3 4-dihydroxybut-2-yl, 2-methylbut-2-yl, 1-hydroxy-1-

cyclopropylethyl, 1-cyanoethyl, 2-cy‘a‘no-3-methylbut-2-yl, 2-cyanobut-2-yl, 1-hydroxy-2-
cyanoprop-.Z-yl and 2-cyahopyrrol-1-ylmethyl; -
1 is selected from 0-2; whetein the valties of R may be the same ot different;
2 is hydtogen;

R? is selected from fluoto, chloto, methyl ot methoxy,

R is selected from fluoto, chloto, btotrio, cyano, hydroxy, amito, carbamoyl, ureido,
methyl ethyl, methoxy, methylamino, isopropylamitio, morpholitio, 2-
(dimethylatnino)ethylamino, 2-(hydtoxy)ethylamino, 2-(amitio)ethylamino, 3-(pytrolidin-1-
yl)propylamino, N-tiethylcarbamoyl, acetylamino, 2-hydtoxyacetylamino, trifluoromethyl,
mesylamino. 2,2-dimethylpropanoylamino, 3-methoxypropanoylamino, .

: cyclobutylcatbonylammo cyclopropylamino, 2,3- dlhydroxypropylammo, 1,3-dihydroxyprop-

-ylamlno {-methylpiperazin-4-yl, 1 methylp1perazm 4-ylmethyl, acetyl N-methyl-N-(3-
dimethylaminoptopyl)amino, N-methyl-N-(2-methoxyethyl)amino, dimethylamino,
hydroxytnethyl, 1,2-dihydroxyethyl, pytazol-5-ylamino, 3-amino‘prob—1-yn-1-yl, 3-
hydtoxyprop-1-yn-1-yl, 3-methylaminoptop-1-yn-1-yl, 3-dimethylaminoprop-1-yn-1-yl, 4-
amitiobutylamino, pyrrolidin-2-ylamino, 3-methylaminopropyl, 3-dimethylaminopropyl, 3-
hydtoxypropyl, 3-dimethylaminoptopylatino, amittomethyl, pipetazin-1-yl, 1-



10

s

WO 2006/067446 _ PCT/GB2005/004986
-177 -

methylpiperazin-4-yl, 2,2-dimethyl-1,3-dioxolati-4-ylmethylamino, pyttolidin-3-
ylm<:t‘hjlamino, piperidin-4-ylmet1'1y1amino, imidazol-2-ylmethylamino, methoxymethyl,
MN—dimethylsulpharﬂoyl, formylamino, morpholinomethyl, aminomethyl, 2-
(dinlethy1amino)etliy]amino, pyttrol-1-yl, pytrol-2-yl, pytrolidin-2-yl, imidazol-4-yl,
cyclobutylamino, N-methyl-N—(2-diinethylahlinoethyl)amino, 2-dimethylaminoethoxy,
dimethylaminomethyl, cj/clopropylaminonlethyl, pipetidin-1-ylmethyl, methylaminomethyl,
pyrrolidin;2-y1_methoxy, 3-dimethylaminopropoxy, methoxycarboﬁyl, 1-(r-
butoxyCafbonyl)pyrrolidin—2—ylmeth‘ylamino, 1-(t—butoxycarbonyl)pyrrolidin-2-ylrnethoxy% 2-
phetioxyacetylamino and 1-(r-butoxycarbonyl)pytrolidifi-2-yl;

th is selected from 0-2; wherem the values of R4 may be the same ot different;
ot 4 pharmaceutically acceptable salt theteof;
with the proviso that said compoutid is hot:
N-[4-chloto-3-({[6-(4-tmethylpiperazin-1 -yl)pyndm 3-yl]ammo Jcarbony])phenyl] 2-

' morpholm 4-ylisonicotihamide;

N- {4-chloro 3- [({6 [[3- (dlmethy]ammo)propyl](methyl)ammo]pyrldln 3-yl}ammo)carbony1]
phetyl}-2-morpholin-4- ylisonlcotmamlde ot

| N-{4- chloro 3-[({6-[[2-(dimethylamino)ethyl](methyl)amino]pyridin-3- yl}ammo)carbonyl]

20

25

phetyl}-2- morpholm 4- yhson1cotmam1de K

10. A conﬁpound of formu]a a:

(R,

o

selected from:
N-(6-amino-5-chlotopytidit-3-yl)-5-{[3-(1-cyatio-1-tnethylethyl)benzoy! jamitio} -2-
methylbeﬁzamide‘

N-(6-amito-5-chloropyridin-3-yl)-5-{[3- (1 —cyato-1-ethylethyl)-5-fluorobenzoytjamino} -2-
methylbenzamlde B |

5-{[3-(1-cyato-1 methylethyl)benzoyl]ammo}-N -(5-methoxypytidin-3-yl)-2-methyl

betizamide; -
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N-(6-amino- 5-chloropyr1d1n 3:y)- 2. methyl 5- {[3 (tnﬂuormnethyl)benzoyl]ammo}

betizamide; _
5-{[3-(1-cyano-1-methylethyl)benzoyl]amino }-N-(5,6- d1methy1pyr1dm-3 -yD)-2-

| Amethylbenzamlde,

10

© N-(3-{[(6-amino-5- chloropyrldln 3-yl)am1no]carb0ny1} 4 methylphenyl) 2-(1-cyano-1-
- methylethyl)isonicotinamide; .
* N-(6-amino-5- chloropyrldm 3-yl)-2-chloto-5-{[3- (trlﬂuoromethyl)benzoyl]ammo}

benzamide; _
N-(6- acety]amlno pyrldm 3-y1)-5-[3-(cyaho-dimethyl-methyl)- benzoylammo] 2-methyl-
benzamide;

N-[6-(acetylamino)pytiditi-3- yl] 2- ch]oro 5 {I3- (trlﬂuoromethyl)benzoyl]amlno}benzatnlde |

~and -

| N—(6-amin0-5-methylpyridin-3-yl)—2-Cﬁloro-_5-{ [3-(1-cyano-1-methylethyl)benzoylJamino}

- betizamide;

is

ora pharmaceuticaﬂy acceptable salt thereof.

R e A process fot prep’arin'g‘ a cbmpound of formiula () ot a pharmaceutically écceptable

20

25

salt theteof which ptocess, whetein vatiable groups ate, unless otherwise specified, as defined
in claim 1, comprises of:

Process a) teacting att amine of the formula (II)

with an acid of formula (111):

OH

(R,

iy

ot an dctivated acid derivative theteof:
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 Process b) reacting an acid of formula avy:

(RY),

* ‘with an amine of formula (V):

) | L | .(R4)1n. _
N
V)

.or"aﬁ activated acid detivative thereof; ‘
~and theteaftet if necessaty: | | |
i) cotivetting a compound of the formula (I) into anothet comipoutid of the formula (I); '
10 ii) removing any protecting grotips; | | |
iii) forming a pharmaceutically acceptable salt.

12. - A pharmaceutical composition which comprises 4 compound of the fortiula (1), ot a
pharmaceutically dcceptable salt theteof, as claimed ih any otie of claits 1-10, in association _

15 witha pharmaceﬁtically-acceptable diluent or cattier.

13. A cotmpound of the formula (I), ota pharm_éceutically acceptable salt thereof, as
claimed in atty one of claims 1-10 fot use as 4 medicatmetit.

20 14. | The use of a compound of the formula (1), ot a phattnaceutically acceptable saft
thereof, as claitned in atty one of claims 1-10, in the manufacture of a medicament for use. in
the production of a B-Raf inhibitory effect in @ watni-blooded animal such as a.

15.  The use of a compound of the formula (1), or a phatmaceutically acceptable salt -
25 theteof, as claimed ih any one of claims 1-10, it the manufacture of a medicament for use it

the ptoduction of an anti-cancer etfect in a warm-blooded animal such as tan.
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16.  The use bf a compound of the formula (I) ot a pharmaceutically acceptable salt

theteof, as claimed ih any one of claxms 1-10, in the manufacture of a medicament for use in

the treatiment of melahoma, paplllary thyrold tumotis, cholanglocarcmomas colon cancet,

" ovatian caticet, lung cancet, leukaemias, lymphoid mallgn'ancles carcmomas and satcomas in -

the liver, kidtiey, bladdet, ptostate, breast and pancteas, and prlmary and recurrent solid

tumouts of the skin, colon, thyrold lungs and ovaties.

10
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17. A method fot producing a B-Raf inhibitoi'y effect in a warm- bloo‘ded animal, such as
a1, iti tieed of such treatnient which comprises administering to said ammal ati effective
amount of a compound of formula (I), or 4 pharmaceutlcally acceptable salt thereof, as

claired it any otte of claims 1-10.

18. A tethod for producing ati anti-caticet effect it a warm-blooded animal, stich as man,
in heed of stich treatthent which comptises admitiistering to said animal an effective amount

of a compotihd of formula'(1), ot a phatmaceutically acceptéblé salt thereof, as clairmed in any

ohe of clainis 1-10.

19. A method of treating melanoma, papillary thyroid tummours, cholangiocatcinotias,
colon caticer, ovarian cancet, lung cancet, leukaemias, lymphoid mali ghaticies, carcinomas
and satcomas in the liver, kidney, bladdet, ptostate, breast and pancteas, and prithary and

*recuttent solid tumots of the ski, colot, thyroid, lungs and ovaties, itl a watth-blooded -

anitnal, stich ds man, in heed of such treatment whnch comprises adm1mster1ng to said animal
an effective amount of a compound of fotmula (I) or a pharmaceutlcally acceptable salt |

thereof as claithed it any ote of claitns 1-10.

20. A pharmaceutical composition which comptises a compound of the fotmula (f), or 4
pharmacettically acceptable salt theteof, as claimed in any one of claitms 1-10, it association
with a phattmaceutically-acceptable diluent or cattiet fot use in the production of a B-Raf

inhibitoty-effect in a watrtn-blooded animal such as man.

21. A pharmaceutical cotnposition which comprises a compoutd of the formula (1), ot

phattnaceutically acceptable salt theteof, as claimed in atty one of claims 1-10, in association |
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with a phattaceutically-acceptable diluent o carrier fot use ini the production of an

anti-cancer effect in @ warm-blooded animal such as man.

22. A phatmaceutical composition which comptises a compound of the fotmula (I),ora
5 phattnaceutically acceptable salt theteof, as claitied in any one of claitris 1-10, in association
with a pharmaceutically-écceptable diluent o cartier for use ifi the treatment of melanoma,
papillary thytoid tumouts, chol‘an‘gioca‘rcinomas, colon cancet, ovatiat cancet, luﬁg cancer,
leukaemias, lymphoid malignancies, carcinomas and sarcomas it the liver, kidney, bladder,
ptostate, breast ahd paticreas, and ptimary ahd recutrent solid tutmouts of the skin, colon,

10 thyroid, lungs and ovaties in a warm-blooded animal such as tan. -
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ABSTRACT
Title: Chemical Cbmpounds

5 The invention relates to chemical compounds, or pharmaceutically aéceptable salts -

thereof of the formula (1):

M

which possess B-Raf inhibitoty activity and ate accordingly useful for theit anti-cancet

10 activity and thus in methods of treatmetit of the hutnan or animal body. The invention also
relates to processes for the manufacture of said chemical compounds, to phatnaceutical
compositioits containing thettt atd to their use i the mantfactite of medicaments of use in

the production of att anti-cancer effect in d wartii-blooded animal stich as man.
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