100690 0 5 SEP 2006 -1 BENZAM DE DERI VATI VES This invention relates to
benza 'g‘gﬁggeri vatives, or pharmaceutically acceptable salts @r§ iSEPvPS05
hydrolng I'e esters or am des thereof. These benzam de derivatives possess
his lone 5 deacetylase (1-1DAC) inhi 3i tory activity and accordi ngly have
value in the treatnent of disease states associated with cancer (Marks
etal!., Nature Reviews, 1, 194-202, (2001)), cystic fibrosis (Li, S et a!,

T_Biol. Chem, 274, 7803- HANZAMDYL DERNWTIVIBEons chorea (Steffan, J_
S et al., Nature, 413, 739-743, (2001)) and sickle cell anaem a
(Gabbi anelli, M et al., Blood, 95, 3555-3561, (2000)), and accordingly

are usef ul ﬂﬁls'ﬁ&éﬁﬂgﬁ ré&hted fo%ﬁﬁﬁfde@t:n@alﬂ\@s N fpﬂ?ﬂa%@nﬂ?&ll?ﬁéd%ﬁﬂablc%‘dﬁé" as

man. The invention also relates to processes the manufacture of said
benzamies wher hndatlysobl:; estens phamidecdstaot dhesobpasntdeciesvatons pnssﬂssgnslhm and

to their acture of nedi ts to, i nhibit HDAC
warr?}bh‘c’i’&ﬂ'ég“ Q‘#ﬁﬁ@%ﬁ& AR D Fy’al":ee" 'E!@Ifrw"w\ﬂf g""&ﬁﬁpact ed

to prevgnk aihaRraWwill é&l@mf(ﬁférﬁec%qcﬁﬁﬁwklehws 1 15 szﬁdﬁ) el 1S
actival ed this conpac I s made’ aval | abl e bi’ndi ng” pr ot ei ns,

t her ebYibaisisqli, Sg et Alef |Bmmcv:mn 284, iB08-781 8d B?B)thmmngﬁaatChﬂreM_(Sleﬁ'an Ned.

Ch 4, 11-724 1996) : f , AL . Nat 387, -17 9

Nu§|mea§ ftsrqi i’g%ﬁ.‘ﬁé %%1%%%5%@@?&%@%3&9% (@Gﬁb‘ﬁ%éfkb#o i 3733#

chr omagj @sgst@%ﬁfq@@uﬁ}y $h@2ESrdin udiBdin HolhodsBr BREma4 oiST T ounded by 146

base pairs oFDNA Form'the fundamental unit of chromatin, the 20 nucl eosone.
TheloN- htamnhlm:ideﬂamhml LGlict Mmﬁm%mnmmnekuqdntmtmpmNMI theat are sites

for post- rans t| onal , acct.yl a Acetylatjon neutralizes.th
pot ent Papurtipsl sfthetgmid fﬂ‘,df-'%¥ laphﬂw % UFél?ﬂﬂ]aFE Hiogs com 8 side

chai n, @ théir hé’éqHQﬁIé mhy hEBAGT rﬁé’ﬂ?&ﬁ’i’?&nlﬂﬁﬁﬁb‘ﬁ H5 £c it Svabfl rb?nﬁla‘?:ﬂc etyl ases

(HDACs) are zinc-containing enzymes which catal yse the renoval of acetyl
gr oups afinmipstkieasamanri no term ni of |ysine residues cl ustered near the am no

25 term nus.of nucl eoso hi stories. HDACs maybe dj vi d into two. cl asses,
the first (HHbBREsaryelic ﬂgﬁaﬁah%as maw@%mww%w tqf ﬂR@Sﬂp@%i ns,

and]St h%n%ﬁq @Qell(l'é@é%agﬁd lﬁ]'\ c%m ?Jcl @N@ﬂq ru}ahﬁhvéuﬁﬂfaqﬁﬁﬁﬁ%mn%/ ﬁ%?(—!r]]nsl:ual -like

pr ot ei ns. e reversi bl e proc &ss of acelylation is | nportan
tr anscmepﬂmy(aﬂaivmmgel bralutioon afgkne ahhmubm(ﬂnzagmsilhed JARAC MeTEERAt | on

Tr1 ChoGaET PR Tearinbe Heke o pH G B (0 SN Ear DALY A ss o
OB e RSO R X0l A AT ot
surrdunded by 146 base pairs of DNA [orm the fundamenial unit of chromatin, the
20 mucleosome. The N-terminal tails of the core histones conlain lysines Lhat are sites for posl-
lranserplional acctylalion. Acctylalion neutralizes the polenual of the side chain Lo form a
positive charge on lhe lysime side chain, and 13 lhought 10 impact chromaltin struclure.
Hislone Deacetylases (HDACS) are zinc-conlaining enzymes which catalyse Lhe
rcmoval of acetyl proups from (he s-amino termmini of lysine residues clustercd near the amino
25 lermmnus of nucleosomal mstones. HDACSs may be divided inlo two classes, the first (HDAC
1, 2, 3 and 8) represented by yeast Rpd3-like proteins, and the sccond (HDAC 4, 5, 6, 7, 9 and
10) represented by yeasl Hdal-like proteins. The reversible process of acelylation is imporiant
in transcriplional regulation and cell-cycle progression. HDAC deregulation has been
associated wilh several cancers and HDAC inhibitors, such as Trichoslalin A (a nahural
30 product isclaled from Streptomyces hygroscopicuy), have been shown Lo exhibit significant
anti-lumour efTects and inhibition of cell-growth (Meinke, P. T., Current Medicinal
Chemistry, &, 211-235 (2001)). Yoshida e af, Exper. Cell Res., 177, 122-131 (1988) lcachcs
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Chem stry, 8, 211-235 (2001)). Yoshida et al, Lxper. Cell Res., 177,

122- 13JI é 88) | eaches 100690 0 5 SEP 2006 -2 that Trichogk&tSEP AlRfuses
arrest 18 at fibroblasts at the G1 and C2 phases of the cell cycle,

t hereby inplicating HDAC in cell cycle regulation. Furthernore,
Trichostatin A has been shown to inddce termnal differentiation, inhibit
cell growth, and prevent the formation of tunmours in mce (Finnin et al.,
Nat ur e lhad QtichdsBifiinl® 3avstO89¢s) of fat Tibrodhbdse a0 dieyG hakidG2 iphhlsieb iof OreszellfcytIBAC ar e
known in the art. There is thus a need to_ identif d|t|onal FI DAC

i nhi bi thsredy mplisatineddPHC inicel! syele spul qt‘ﬁﬂe‘ﬁﬂhﬁﬁ“‘ﬁﬁ% xi BRFRE of the
f I 7 Mﬂﬂ%; Rl A
i gr gu he ée"JF%E:O %flﬁ %@]Lérﬁeclﬁﬁe %n@acmdl g er OCE{/}lJ T'Zml' %@g?nr%rsm %% r%in ng

t hat mmmmgmmm;{ﬁmnnmna@nahlwe smbslaﬁ-mae(dsibg)).a group sel ected from K R
is a subsli tuent on carbon _and |§ésel ect id fromhalo, nitr cyanp,

hydrioxy, t Aemalfsrhyader mbitilors piidPAeaR rgwn aithegrt. Themsds “SE&P%WDyI

mer cap | kyl, C2.6al kenyl, C2_6al kynyl, Cl.6al koxy,

Cl . 6al %rqgwdaw anoﬁjp%g??&al\l-(c 1 -6al kyl )am no, NN-(C i 6a| kyl ) 2am no,

G ~al kanoy| @Ecodinghy, (e prefml iovkndar fravdyd a copdumdGfitheéSRkmaula)(@e ar hanoy|

Cl4dal kyl S(O a wherein ais 0 to 2, Cl-6al koxycarbonyl,

N- (Cl1. 6al kyl ) sul phamoyl , (N)N—(Cl (@é} KYyl)zsul phamoyl , aryI , aryloxy, aryl

Cla, al kyl, heterocyclic_froup, sclic gr oup) C ~al kyl, or a group

(B-E-); V\,herel n R, intudih ), maybe optlonal |y substituted

on carbon by one or no e A ] i SAHE ocyclic group

contains an -NH noi et y\t hat 6 Nk naIIy substituted by J; W

is halo, nitro, cyano, hydroxy, tr| f 1 uorHret ¥, trifluorontthoxy, am no,
C1,,al kyl, C22_6al kenyl,

carboxy, carbanoyl, nere apto, sul pharnoyl,
C2- ~al kynyl, G - 6al koxy C _6al kanoyl, G | kanoyl oxy, N-(C ~al kyl)am no,

NN- (C i _6al kyI )2ani na, 25 d 4al kanoyl ami no, N (Cl-6al kyl ) car banoyl ,
NN- ( Gi - 6al kyl ) 2carbanmoyl, G _6al kyl S(@®a

10 wherein:
Ring A is a helerocyelyl, wherein if said helerocyelyl conlains an -NH- moiety Lhat
mirogen may be oplionally substiluled by a group selected [rom K;
R! is a subslituent on carbon and is selected from halo, nitro, cyano, hydroxy,
triflugromethyl, tducromethoxy, amno, carboxy, carbarmoyl, mercapto, sulphamoyl,
15 Chrgalkyl, Cosalkenyl, Cs salkynyl, Chrsalkoxy, Cyealkanoyl, Cygalkanoyloxy,
N-(C_salkylyaming, M N-(C|salloyl;amino, C) galkanovlamino, ¥-(C_salkylcarbamoyl,
N N-(C,_galkyl);carbamoyl, C,_galkyl5{0), wherein a is 0 to 2, C;_¢alkoxycarbonyl,
NAC . salkylisulphamoyl, N,N-(C)salkyl)zsulphamoyl, aryl, aryloxy, arylC) gatkyl,
heterocyelie group, (helerocyelic group)Cgalloyl, or a group (B-E-); wherein RJ, including
20 proup (B-E-), may be oplionally substituled on carbon by onc or more W; and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be oplionally subslituled by J;
W is halo, nitro, cyano, hydroxy, irifluoromethyl, triflucremethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Crgalkyl, Cogalkenyl, Co qalkynyl, Cjgalkoxy,
Cisalkanoyl, Cy_salkanoyloxy, N-{C _salkyl)amino, N N-(C_salkyl}:rmino,
25 Cygalkanoylamino, N~(Cygalkyl)carbamoyl, ¥, N-{Callcylprcarbamoyl, C_salkylS{0),
wherem a1 0 10 2, Cp salkoxycarbonyl, N-(C;_galkyl)sulphamoyl, ¥, N~<(C;_¢alkylsulphamoyl,
or a proup (B'-E"-); wherein W, including group (B’-E’-), may be oplionally substituled on

carbon by onc or more Y



il

wherein ais 0 to 2, Cl-~,al koxycarbonyl, N (Cl_6al kyl) sul phanoyl

N, N'{C{l-él kyt) 2sul phanmoyl, or a group (B -E -); wherein \§ SEP'ZEGE ng
group poe -), maybe optionally substituted on carbon by one or nore Y
100690 0 5 SEP 2006 -3 Y and Z are |gdependently sel ected from hal o,
nitro, cyan, hydroxy, trifluoronethyl;™ trifluoronmethoxy, am no, carboxy,
car banoyl, nercapl o, sul phanoyl, G 4al kyl, C2,~al kcnyl, C2.6al kynyl,

Cl gal koxy, marﬁazmmdpﬁnﬁhﬂ@ab]kamﬁmeG I‘dil(f@l:}ré.ncahydrrb)mrthﬂmmfieumc
1l4al kyl )2am no, C 1 -6al k%noyl amno, N-(Cj al kﬁl )car ba

N, N ( &g Ffilzwaﬁla%fﬁr oF.£a19eIMNo8) eycant FEiPRargoyls Cos @lﬁzﬁalkcﬂzﬂ

C, _6al ng;ﬁ]y al kyl ) 2sul phanoyl ;
G J afkfoﬁﬁﬁﬁﬂw lkuxﬁl- gﬂlkgﬁas)g%/dé%ﬁt eh Ir gl%g%g&“%g al iealyl P Y
cI\:I-l(%al Ikghﬁlh% Ik@l-ﬁmﬂﬁth D%{Cﬁ?wb I bI c?r barmylb |,
sa ar banp a car bamp enzyl oxycar bon
benZoy ¥ Tsé F%h%ﬁ%l Caqﬂ@wlﬂiaﬁayw@yrfrwﬂwﬂ f%PyC&@“'(%é%/@P@}%;Sicl o
rou tionally substituted on carbon

g g)nse;}((gﬁ mﬂ?@ ang'i er efcrn1 E'nggﬁbﬂgﬁﬁﬁt glpocycl i cygr oup contains an

- Nl 1- noi elG JtdadiK Adetindepend enllf yelbded fibinoDadalkyl, Tihstdedf € ghathanbtyidr ogen or

Cl 6ala |s hal o, nitro, cyano, hydrﬁﬂy trifluaronethyl,
triflu Mﬁéﬂl}ow&rﬁm@kﬂwﬁwyl carp g ndfy(C-salisyldcamagoybyl phanoy! |

Gl kot €2 AR oS bAoA b S SR RAOHYIC, cty o

g - fal Ranaudadit Igmupwlceﬁlm}d Getekaih ¥3; a ahd KOyihy bd\bpikonally ﬁﬁsﬁu@mﬁmwmw
C 4alkyl S(Oa wherein ais 0to 2, Cl ,alkox arbon
] 4al ka;‘e%ramﬁtﬁf»}a andiwhsreiniy said hgaerpgyclis arcpwm%}/-m I- ‘moiety that nitrogen

N, N-(Cl g l%l‘}'"zﬁ% SBQ%he¥gb ggﬁgjr}gm{a&yé mé‘?‘%‘él aryl Cl.6al kyl, arylC . 6al koxy,

heterocy r gro _6al kyl, (heterocyclic

group)d 6all1<13>hmo Qltrod cgno Uiy drdXy, &ﬂﬂo:umﬂﬁyie:tﬂm@mla&hmq labiihd) GaBoRY P
(B"-E"-), may be optionally substituted on carbon by one or nore Z, B,

-
and B" cﬁb@npﬂdw@aﬂ@nﬁulgh@wéd%resalkﬂ Srckeanl, @aﬂlk@gﬂackéﬂmxy C2. 6al kynyl ,

cy oaI aIkyI het erocyclic
gro%p,e‘ﬁaq{( gcﬁﬂﬁm}ﬁi J)wgozé%ﬂtﬁfm 63{£| Sﬁ”’ gnenychI 6al kyl ; wherein
B, B @ndalinoyhiieo, qwtmpéaﬂdﬂ)zarhaubﬂtMmtteldﬁancﬁu),@@fmmxc.gﬁmmnﬁme D; and
\/\herel nif sad heterocKcI Ic group contains an 25 -NH noiety that nitrogen

may be“@gtaimaiE ¢ lp % hetl @W@rdpnaxl @Hﬁup'ca;bwa&mmﬂf Mdfm-@lkg@sulphamenl, E* are
N R R R B Bk Al o e R eonid oy
- S( O r (heteracyclic group)Cy_salkyl, (heterocyclic group)C_salkoxy, or a group {B-E™); wherein (,
20 including group {(B”-E"-), may bc optionally substiuled on carbon by one or morc Z;
B, B* and B* arc independently selected from Cisalkyl, Czsatkenyl, Casallomyl,
Csseyeloalkyl, CsseycloalloylCy salkyl, aryl, arylCy_salleyl, heteroeyelic proup, (heterocyclic
group) Cy_galkyl, phenyl or phenylCy_galkyl; wherein B, B” and B™ may be oplionally
substituled on carbon by one or more I, and wherein if said heterocyclic group contains an
25  -NH- moiety Lhat nitrogen may be optionally substituled by a group sclected from G;
E, E’ and E” are independenlly selected from -N{R"}-, -O-, -C{Q)0-, -OC(()-, -C(0}-,
-N(R")C(O)-, -N{RE}C(D}N(RI’]-, -N(R")C(D)O-, -OC(OIN(R")-, -C{(OIN{R"}-, -5{0),-,
—SO;N(R?)-, -N{R"SO;-; wherein R? and R® are independently selected from hydrogen or
C1.salkyl oplionally subslituted by one or more F and ris 0-2;
30 D and F are mdependently selected from hale, nitro, cyano, hydroxy, triflluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercaplo, sulphamaoyl, Cr.salkyl, Co.salkenyl,

Cogallomiyl, Csalkoxy, C) salkanoyl, C)salkanovloxy, N-(C)_salkyl)amino,
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- S2N( Ra) - -N( Ra) SO2-; wherein RA and e are independently selected Cm
hydr og .sal kyl oplionally substituted by one or S
0-2; S(éﬂfﬁd;{"nd F are independently selected from hal o, ni {rﬁ](r)g gﬁf?ﬁﬂﬂhl

hydr oxy, |rifuoromethyl, triRuoronethoxy, am no, carboxy, carbanoyl,
mercapl 0, sul phanoyl, Cl.6al kyl, C2.6dikenyl, C2-6alkynyl, G 4al koxy,

d - 6al kanoyl , Cl4al kanoyl oxy, N-(C i _6al kyl)am no, 100690 0 5 SEP 2006 -4
N, N-( QMH:{Ckydll)ﬁﬁmhm CQaﬂairhglaﬁﬂil@W (O alyEire@abyy| ) car banoyl ,

N, N- (C._6al kyl arbarmy Cl. 6al kyl S(O)a wherein a is 0 to 2,

G - 6al RRYyEaserzrarbameylCisallp )i Whereingmia 0g9 12, Grsalaxyearponsdy k| ) 2sul ph

anoyl |l ues of RI may be the sane or
di fferen(zjl 5%%&?11%5@09&}& V‘\%ﬂ&%éﬁrﬁhg&n&ﬁerei n the val ues of R2 may be
the same or ndlisfif, @ B ér 4; Mhetein QiE vatued of RY dag by (hd¥niesorltiff@entni t ro, cyano,

hydr oxy, tr| fl uoronethyl, trifluoronel hoxy, am no, carboxy, carbanoyl,
mer dapt o, sW phBMeY|, G -3alkyl, C2 ., alkenyl, C2.3alkynyl, Cl.3alkoxy, 1o

G - 3al kanoy 23 no _3al kyl') 2am no, C
1. 3 al kanoy alﬁ19h10 %%h%%@*%&?@amm lﬁﬁ%? CBIQ%% )zcar bamoyl ,

d _3al kyl S( ®*3s aﬁmlgr.;ﬁlh?d@[\?-s 0 to 2, d _3al koxycarbonyl,

N- ( C1- 3al kyllglsul phanoy a 7a| kyl ) 2sul phanoyl; p is 0, 1 or 2;

wherei n t heR/a$ h@g,m’ﬁﬁm;}w rophietridlenes mathy; tiflypmmtethany, @mp‘haqta:’a@@ut ically
?ﬁgegﬁ ab e tg'[ﬂ%rgg n_ \iVvo Q}%&E'r@ﬁﬁgﬁgﬂlﬁ ﬁr{]”alk}ny]de o eéx%?f 15 with

N- (g am ﬁ-r @r,ox h) I benzani de;
s

| honopi perari n-4-'yl)benzani de;
N-( 2- aﬁﬁua@bﬂ@ﬂmmu - (@1— ambﬂnﬁﬂMﬁGmﬁwé\z@zhmm y)bdutdede; or

N-(2- am nophen nmet er [ d ccording to
% fur s TR R g 411%@%?5@%#?@%#% SUiitainsbt S50 led B ma o
the formul a (léb VHer: 8l Herdth Mk VilheS o RAQUFRANE taths otiffbenPal 0, nitro, cyano,
hydr oxy, tri fI uoronet hyl, trifluoromethoxy, am no, carboxy, carbanoyl,

mer eapt o, sat phbmbcutﬁa_ﬂy-ait:kmhhleﬁﬂl ﬁaimvwhxdrﬂ;szﬁw dsjenpl am@le. \batkaddxy, 25
d 4a| kan%ydhépmm'sf:i:f%l1 k[an Sl)fngﬁmi\'fs(n%t 1. 6al kyl )atnino, NN-(C I-6al kyl)2am no,

wit 5]

W-(Z-amino-H-hydroxyphenyl)-<4-( 1-methylhomopiperazin-4-ybenzanide;
N-(2-amino-&-mcthylphenyl)-4-( 1-methylhomopiperaan-4-ylbenzaonde;
N-(2-aminopheny]l)-4-{1-t-buloxycarbonylhomorpiperazin-4-vl)benzamide; or
N-(2-aminophenyl)-4-{1-methylhcmopiperazin-4-yl)benzamide.

20 According lo a further aspect of the presenl invenlion, there is provided a compound of
the formula (T} wherein: .

Ring A is a helcrocyclyl;
R'is halo, nilre, cyano, hydroxy, trifluoromethyl, tallueromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C; ¢alkyl, Cygalkenyl, Cogalkynyl, Csalkoxy,

25 Cgalkanoyl, Cyeatkanovlioxy, N-(C|.salkylamino, N,N-(C,| salkylpamino,
Cj.salkanoylamine, N-(C| ¢allyl}earbamoyl, ¥, N-(C, alkyl)zcarhamoyl, C¢alkylS(0),
wherein a is 0 to 2, Cygalkoxyearbonyl, N-(C_galkyl)sulphamoyl, N A-(C; salkyl)zsulphamoyl
or a proup {(B-E-); wherein,

B is selected from Cyalkyl, Cogalkenyl, Czgalkynyl, Csacycloalkyl,
10 CageycloatkylCi zalkyl, phenyl, helerocyclyl, phenylC.salkyl or heterocyelylCy _salkyl;

wherein B may be optionally substituled on carbon by onc or more D; and wherein if sazd



C _6al kanoyl am no, N-(d 4jal kyl)carbamoyl, NN-(C i _6al kyl )zcar hanoyl ,

C _6alkyl S(0), whereinais O0to 2, G .jal koxyearbonyl, SEP 70

N (d _é % ) sul phanmoyl, N, N-(Cl. 6al kyl) 2sul phanoyl or a group Ig Eﬁ)
wherein, B is selected from G 4al kyl, C2.6al kenyl, Cz_6al kynyl

C3. acycl oal kyl, 30 C34cycl oal kyl O {all&y1, phenyl, heterocyclyl,

phenyl G _6al kyl orheterocyclyl G ~al kyl; wherein B maybe optionally

subst i higfeRityelPl SaukNRNar NI RoREY rmr:ﬁtr@maﬁ@ MG RBALLY éubﬁﬁﬂu&ﬂk@%%@up S SEP
may

2006 -5 het erocyclyl contains an -NH noiety that nitrogen
optlonaﬂF‘glC%ﬁ'B@t tuted by a group selected fromG Eis -N(R)-,

T NRY scp- - RRENRS IO Gl RO o ﬁt%»ﬁ“%&.%@éﬁ%@}guﬁé‘?ﬁ“&?@é Ly

one or -SO,NMR"R, BAME;-;vwhefid R* R n;mmgm%?re:n_g@m}xlaxmﬁﬁdm%ﬁghrﬁfea'ls\yfaﬁk Or
|

nitro, cyan, hydroxy, tnfluororrethyl | uor onet hoxy, am no, carboxy,
car @anﬂwm[}mﬂe'aibﬂé sul phanoyl , G -6al kyl, C2-6al kenyl, C2-6al kynyl,

NN(C B %n SEAERB s S BRSSP 10 v
| 62l Ko R6amORERY amifd, tabeh Saainot QLI shiphbinbf, &, ol atkanuagy bony!

N- (Cl~al kyl )su](glharm Cl alKyl)2sul'phanoyl: Gis selected from
Cl- 4 alkeyilkygy, Gildatioowy. G eadkan &waﬂﬁhmww-(@ﬁa lelumchar bonyl ,

b 4 al k b | banoyl , benzyl,
banzy! Syesrabiafiol Gy A brliyiindd T 7870 1 "2 S or 4.
uhe1ee! m At YkitpeBim®h, RIS, ﬁﬁafem%sféuahecmm Babbsythal o; n is 0,

wherein the values of be the sane or differerit: R3 is am no
or hydr\b@qﬁalml)méphmtwl amy] Nn‘é{clca‘jlﬁwljzﬁummxy irifl uor orret hyI

o 3ol R B BB el B S8
Cz_3al &aﬁ%ngmd}hm{lg%a&dﬁwy mmmjﬁ Barp AL HE )

G . 3al kanoyl am no al Kyl )Ycarbamoyl, N, N-(C1 _3al ky )2:car barmyl
Cp_j al hyﬂzs(fba)miphmsalmdphmwll s 0to 2, O 3a| koxyear bony] N-(C

o ) SRR o B RSB e Bl 2 el
Rlis halo;
nis 0, 1 or 2; wherein the valuees of R may he the same or different;
R’ is amino or hydroxy;
R! is halo, nitro, cyano, hydroxy, trifluoromethyl, tdfluoromethoxy, amine, carboxy,

20 carbamoyt, mercaplo, sulpharnoyl, Calkyl, Cozalkenyl, Cosalkynyl, Cj.aalkoxy,
Ciaalkanoyl, Czalkanoyloxy, N-(Ci.aalkylyamino, N,N-(C;.;alkyl pamino,

Cj.xalkanoylamino, N-{C,salkyl)carbamoyl, #./N-(C)_sallcyl);carbamoyl, CyaalkylS5(0),
whercin a is O to 2, C,aalkoxyecarbonyl, ¥-(C,zalkyl)sulphamoyl, ¥ N-(C).salkyl)zsulphamoyl;
pis 0, 1 or 2; wherein Lhe values of R? may be the same or different;

25 or & phammaccutically acccptable salt or i vive hydrolysable ester or amide Lthereod
with lhe proviso thal said compound 15 not N-(2-amino-6-hydroxyphenyl}-4-
{1-methylhomopiperazin-4-yl)lbenzamide; N-(2-amino-6-methylphenyl)-4-
{1-methylhomopiperazin-4-yl)lbenzamide; N-(2-aminophenyl)-4-

{ | -s-buloxycarbonylhomopiperazan-4-yDlbenzamide; or N-(2-aminophenyl)-4-

30 {l-methylhomopiperazin-4-yDlbenzamide.

In this specificalion the term “alleyl” meludes both straight and branched chain alky!

proups. For example, “C_salkyl™ and “Cy_galkyl™ includes methyl, ethyl, propyl, isopropyl,
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25 or a pharmaceutically acceptable salt or in vivo hydrol ysable ester or

am de f; wth the proviso that said conpound is not
N ( 2- a%ﬂﬁ%ﬁ]g- hydr oxyphenyl | - 4- (1- met hyl honopi per azi n- 4-yl) Inb%rllszéﬁ I:IZI]Q)EG;

N- (2- am no- 6- nct hyl phenyl ) -4 (1-me thyl honopi perazin-4-yl )|l benzam d c;

N- (2- am nophenyl )-4 (1 -t-butoxycarbonyl honopi perazi n-4-yl )| benzai ni de; or
N-(2-a ininoplrenyl)-4- 30 (1-nethyl honopi perazin-4-yl)lbenzamde. In this
speci f pemtyl, bexyl] iep il camdh 2tal ) yHow ever) g Beenchohndvidanlkylamepssasicised chai n
al kyl ,groups. For..exanpl WGl al kkyl ! and "Gl Sal kyl " i.n¢cl udes met hyl ,
cthyl , TPBHY e SRR SR: Sgshrged rion S0t e Rty B heply]
and t - BpHu¥hed SHAWEMRYL orénflsREENELSsoh Ropyl Gy dfdbific 18t ol IbrAcRMPSha S e siaS

“propyl’ are specific for the straight-chained version only and references
| 0 i ndioulydUbg teripr"anloR ecfeshailnom, kylbrogbowpsamslrotic.as i sopropyl' arc specific

for the brapghed chai er.sion only. The . term"hal,0" reter 0 lluoro,
ehl It o, br oNG R AP EH B O FIHEP S DS OF P Eo e el S o%en 1 om * ne
OF DI @nd@E@8PFhat thid ScndRFincBES PG EA1abeih R ko o &edT hoglebdra al |
subsl i tuenl sbei ng chosen fromone of the, specified groups or the

subst i guept ot beisnbstimméelreing chosenmbom—rwoer enooé of the spaelied gredpsgr oups. A
"heterocyclyl.: is a turated, partially saturated or unsaturated, nono or
bi cyol 1o r o hetftedRb Homgried Dot spiid wrhiuithupbe Begh 8F Bedtls o chosen
from nihE @eRinis -k ‘d[-:}ln_%rnl“l&iéﬁ(m&ﬁi oNUIER iSBose ﬁhﬁnegaﬁﬁmbﬁlgre&pem fied,

be carbon or nitrogen |inked, wherein a ring sulphur atom may
opt llonakygenpwhithseay, vole$sorthervise seaked] desirbofoe hrogbh linked, btrimoTpog yl " i s

a saturated, partially saturated pr unsaturated nocyclic rin tainin
5 or 650pBYRatGR myyhedpugnalfy.udisetlo 19 o Sougl FreiFEhi thelgeehpnur
or OX]}’Q%&uP.ﬁecﬁpQﬁ%ﬁy TRIRSLGH uanltﬁrl)é_ | ohdddlidtihg Porltiting &S sioms Er W S€

speci fied, be Carbonh or nitrogen |i1nked, wherein a 15 i1 rig sul phur atom

may be whpth  heast gnemtordiisewserofrbmrmu@anx st Jor ofxgenpr eS- Hhocmbeted bl e

o e 5o SRS A T Bl LA
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pyr r ol yaluepyf the tinyl “heterattlyl irg Ihiadobitingk piymrolidiodal Sthenzoditkadylob2d-ni di nyl
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) B on RIS O3 i AL S i
thienyl, pyrolyl, pyrazolyl, oxadiazolyl, letrazolyl, oxazolyl, thienopyrimidinyi,

20  thiencpyridinyl, lhieno[3,2d]pyrimidinyl, 1,3,5-lrazinyl, purinyl, 1,2,3,4-lclrahydroquinolinyd,
benzimidazolyl, benzlhiazolyl, benzoxazolyl, benzollenyl, benzofuranyl, indazolyl,
quinazolinyl, cinnolinyl, phihalazinyl, quinoxalinyl, napthyndinyl, benzotriazalyl,
pyrrololhienyl, imidazethienyl, isoxazolyl, imidazolyl, Lhiadiazolyl, isothiazelyl, 1.2,3-
triazolyl, 1,2,4-Lriazolyl, pyranyl, indotyl, pyomidyl, thiazolyl, pyraxinyl, pyndazinyl, pyridyl,-

25 yuinolyl, quinazolinyl, and 14soquinolinyl.

A “heterocyclic group” is a satarated, partially saturaled or unsaturaled, mone or
bicyclic ring conlaining 3-12 aloms ol which al leasi ane atom is chosen from nitrogen,
sulphur or oxygen, which may, unless olherwise specified, be carbon or nilrogen linked,
wherein a CH; group can optionally be replaced by a C{0), and wherein a ring sulphur alom

30 may bc oplionally oxidised to form the S-oxide(s). Preferably 2 *“helerocyclic group™ is a
saluraled, parhally salurmated or unsaturated, monocyche ring conlaimng 3 or & atoms of which

at least ene atom is choesen from nitrogen, sulphur or oxygzen or a & or 10 membered bicyclic

ring which may, unless otherwise specified, be carbon or nitrogen linked, wherein a CH;
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pyr r ol ol hi enyl , 1 mdazothienyl, isoxazolyl, imdazolyl, [|hiadiazolyl,

I sot hi , 1,2,3- triazolyl, 1,2,4-1riazaly], pyranyl, I
pyrim 36? t hi azol yl, pyrazinyl, pyridazinyl, pyridyl,- 25 q@% é‘fﬁﬂﬂﬂﬁ

qui nazol inyl, and ]-| soqui nolinyl. A “heterocyclic group” is a saturated,
partially saturated or unsaturated, nono or bicyclic ring containing 3-12
atons of which al |east one atomis chosen fromnitrogen, sulphur or

oxy gen gronipi cgh opeynally ke eers 20t e €8, @pbehtﬁr'ﬂieacﬁ nigpsulphun aleromapbe r ogen

et A A S Rl S
S-oxi d jﬁmﬂggnyrhﬂfdﬁﬁﬁ%{ﬂﬂc&oﬁfﬁdﬁﬁm}ﬂsz @duﬁ@ﬁﬂdﬁkﬁfﬁm}@ai bi@-' Iy

sat ur at'ed or urisat ur at nonocyclic ring contaning 5 or atons of which
at | eadi3.4trezabimyh ms:zemls}dnzmmlldnnrlo@.éﬁllh)simlpmmﬂybﬂ deﬁylgehﬂmlyhl,gfbr 10

mber ed | th fied, b b
o rog M- ratieaithd S | B Hhedhoht. SeRsissus i iYoup can opt] onal Iy
be rep'l:ﬁfhﬁ?ﬂr@l’mﬁ])ﬂ@myﬁ ﬁ@;ﬂ%ﬁmﬁ ipBgaiail, ?ﬂﬂuﬂfazﬁﬁ@@ﬂ ifRbrpelinfpt i onal |y

OXI dised to form'S-oxi dé(s) - nples and suitable values of the term
"het er ddyd:lbmtluoglmnhﬁhwl d %ﬂmmlml}:h hqnhgmplﬁerpymrbthmtdn;zy] (hienopyridinyl,

okcazol TPy Binol A YRS, £ el rgest inclodn SRbys

1,2,4- 1> Qﬁggj—ﬁi@ﬂo)ﬁhmﬂgn%ﬁzﬁﬁh l%tﬁlil%l%h%fdﬁjﬂlymﬁﬁ}mlidamﬂ 1,

2- axolelrahydro ur anyl et rahydror uran hranyl’, tetrahydropyranyl,

pi pEr i dcmaplthiazmly chenzoxazolyltbensetbiophaiyl.rbenzofutngl)imstess], gumeptioy, nyl |, 1.3
- di | L, i t hi ophenyl , thj i.di nyl,

i enofyPD i ey Pty e RRERY) oxdzolsTaSREpal, pfmoish rergi

qui nol '&ﬂé’dlazdlﬁoﬁliﬂﬁ!i%bl)’i‘ﬂ'N t&az%»l;ﬁ, 2 laahnahydpad lnﬁhbf}l"wmndul

]
t et rahydr ol soqui nol i nyl, 'I'm daz benzi m dazol ylI, to bcnz :{hl azol yl,
benon@znm;dm}#bﬁnTzotyhlmmml}yIB pjtmﬂl myi llwan;;d}rl t?mdwd llyyl:-;-.;-ndmylrmml I biyly| ,
ci nnal i nyl, zin i naxal i nyl , napthyridinyl, oxazolyl,
i soxaz&yymd ﬂ%ﬂf#ﬁ@lmq ‘E?lr"g’iol yl, thiadiazolyl, isothiazolyl.
1,2)3-triazgipHyey é%@éah?ph pRYNWheny r?ﬂf)inj RHNER M dronaphthy!
pyrimdinyl, th| azo ,1 razo ﬁ }gyr reo ny ,ypg?%zﬁly ,dp:Jyrr?nélgm Hyl ,
pyri di uyﬂunquyyl; plufﬂy#hlyphgm'l m donyl and 1 [ soqw noI inyl 15 An ar yl " group

s, for exanple, den |nda . phthyl or
fl uorenyl , M é}yﬁéﬂg ek%?Fﬁl Yolf:" #}&JH% # OXYy.
Exanpl eg .;%gcﬁﬁ{) 1 &.ﬁiéﬁrﬁéﬂ{ BRRH{T. etBBEycarbonyl

ar bonyl i nc ude net‘ﬁmrbmg h ? h Bgy nny nd

G - Oal koxyc oxycar bonyl , oxycarbonyl,” n-

t - but oxiyma:t Bouykycathoaph Easmples GPC6 sk kayhyte cﬁnnyhﬂﬂ;ﬁayﬂupmnd lﬁequmbmu‘fy L
ExarEpI (%H,alkuxy” includc methoxy, cthoxy and propoxy. Examples of “Csalkanoylamino™ and
Cj.alkanoylaming include lormamido, acetarmido and propionylamino. Examples of
“CsaliylS(0), wherein a 1s § to 27 include Cj4alkylsulphonyl, Cr5alkyl3(0),, methyliho,
ethyllhio, methylsulphinyl, ethylsulphinyl, mesyl and cthylsulphonyl. Examples of
“Cy.galkanoyl”, “C palkanoyl” and C;salkanoyl include Czalkanoyl, propionyl and acetyl.
25 Examples of “N-C|.zalkylamino”™ and A-(Csalkyl)amino include methylamino and
ethylamino. Examples of “N,N-(Csalkyl);amino™ and ¥ N-(C) salkyl);amino include
dr-N-meihylamino, di-(A-ethylyamino, di-(V-butyl)amino and N-elhyl-¥-methylamino.
Examples of “Cy.galkenyl™ are Cz.galkenyl and Cojalkenyl, and include vinyl, allyl, and
l-propenyl. Examples of “N-(C) salkyl)sulphamoyl™ and“N-{C, sallcyl)sulphamoy]™ are
10 N-(C,zalkyDsulphamoyl, N-(methyl}sulphamoy] and ¥-(ethyl)sulphamoyl. Examples of
“N-{C.qalkylsulphamoyl™ are N, N-(Cr.azlkyl)zsulphamoyl, ¥, N-(dimethyl)sulphamoyl and
N-(methyl)-V-(cthyDsulphamoyl. Examples of “N-(C)salkyl}carbamoyl” and
“W-{C_galkyl)carbamovyl” are N-(C,_salkoyl)carbamoyl, ¥-{C salkyl)carbamoyl,



20 "G {, al koxy i nclude methoxy, ethoxy and propoxy. Exanples of "Cl
al kano and C1.3 al kanoyl am no i ncl ude 1Drmam do,
pr opi oﬁngnm no. Exanples of "d ~alkyl5(0O, wherein ais Dctfga@;ﬂcm@ﬁ]ude

Cl4al kyl sul phonyl, C.3al kyl S(O,, thylthio, ethyllhio,
met hyl sul phi nyl, ethyl sul phinyl, nesyl and ethyl sul phonyl. Exanples of
"Ci . 8al kanoyl ", "Cl14, al kanoyl" and C1 lal kanoyl include C1-3al kanoyl,

pr opi omystthydaminaceebaryl, apd eﬂ&Mhew&afﬂ?N—Mswr‘HﬂH@ salind). ddrifatnoybal kyl )

of N, NI VT R batPrao A R A s B AN G brcathamon

di - N- nﬁfrﬂédhﬂﬂ?n%cm@bn)(l%@Mﬂ@:ﬁ}l%mtﬂhﬁﬁhﬁlbﬂiﬂﬁl@éﬁ‘f Ret clic
N- et hyl - N- et hyl am no | es” of " C2 are . 6al kenyl and C2.3

al keny lerougiith-daliyl"Uideluge pljabl;ldia’rll ylhletladl,cblp-:tnqm-dﬂ;bﬂ;rjd pilﬁmai:itpll afpropyl,

(& - ST e yﬂ%f?ﬁﬁm%wﬁ%ﬁigﬁ%ﬁ%ﬁ b Fomion

Ex | . | ph
5 &”‘?d??:st AT A e i S el el

of "N-( @'ombdtlmmy)mdlthﬂmy}dhcmp}moﬁﬁ}} EAamplek ))E‘é?ﬂ'j?iﬁ]mglky]”amcéudﬂlieﬁiylal kyl)

et ﬁ§| hl%%ﬁlg%ﬁﬁ?‘l kﬁﬁﬂ%ﬁ“’ﬁ‘ﬁ@iﬁ‘?%ﬁ’é‘? g%ifF“‘P’Egg 21~5f Iﬂ%h\@ﬁb@m
I _sal kyh, Examﬁ{&ggﬁld%@ ) alidoridcsak oBf’b??Vﬁnd Akfohbky

| Aal kyI )ear baroyl”, car hanoyl met hyl am nocar bonyl and

met y| Euwphmﬁﬁéﬂcbdnglkquixﬂkﬁl’ as:lm:l‘e dy(:loptog:@'bma}hjllaud 2gryolabEtpeaylky| "

w?! SSI E‘%‘E@ ngewp%'l mt‘?%‘gh&ﬁy&elﬂf [ n%ﬁé} et h e(rfgl n-1-yl propyl, 5

2-pyri r,q',gmgwg,&;n@,}gmﬂgxarrpl es of "(het erocycl | c group) C . 6al koxy" include
(heterocyclic group)nethoxy, (heterocyclic group)ethoxy and (heterocyclic

group) pr opoWi!hiExhisrﬂiee'Eﬁcaﬁﬂractyhﬁsﬂalldwis'hré et il desorbe plonps Sasmpvdsing mibtey | |
2- phen 0 and. 3- phenyl py anpl es of "aryl ox cl ude phenoxy and
napht hifhdg 95 f{'ﬂx% 1@@%&@%@%&5@?*@%@%&@%&%&%@@95 rstood

CVC150hE§¥| perstf) Epé&rﬂi (BE aRtf Fﬁﬁ yﬁpr Opy%(é]@]%lm%i m ¢ NG Gibstituted by aryl

cyc opropyl et and 2-cyc
of "Ct _éad hmhwcmnmmyluém imrtyh, Bepihenchee it Eqvhvnﬂpﬂopﬂydrdrﬁ—piwﬂalpdopyl

r - bul oxycar hon nthis I fication osite. ter are used
to descri be%‘r‘%‘d@@ B‘PFPF%'F Y fgealab fﬁ’rﬁaﬁ OSHQOIP]BF\'&‘%':\C%&E? P’c"&%%ﬁ §
aryl G .oah 1@!' an aehfaldifd 'S cbﬂlpgﬁntf of GE E}{&BE&% i :i'l15

person ski t e art. For exa e arylQ conprises Cl =
subst i exdmpeletnn s&rdfhddllmldsaﬁuuﬂ'z ngmacuml-a, nnﬁnmlgmubrarmgdmm Beiphionytaoily| |

2 pﬂ}en%cep {c? ]%}Hmc%?{gnc?h}%]rgg%lm%,%lpx}ghmc, phosphonc, triflucroacetic, citric or malere acid.

In addition z suilable ;']hannaceuticalljr acceplable salt of a compoung of (he invention which

is sufficiently acidic is an allcali metal salt, for example a scdium er potassium sall, an
alkaline earth melal salt, for example a calcium or magnesiuvm salt, an ammonium salk or a sall
with an organic base which affords a physiologically-acceptable cation, for cxample a sall
25 with melhylamine, dimethylamine, trimcthylamine, piperidine, morpholine or
tris-(2-hydroxyethylJamine,
‘The compounds of the formula (I) may be administered in the {orm of an @ vivo
hydrolysable ester or in vive hydrolysable amide of a compound of the fonmula (1).
An in vivo hydrolysable esler ol a compound of the formula (I) containing carboxy or
30 hydroxy group is, for example, 2 pharmaceutically acceptable esler which is hydrolysed in he
human or anima! body to produce the parenl acid or alcohol. Suilable pharmacentically

acceplable esters for carboxy melude C,_galkoxymethyl eslers for example methoxymethyl,

LS desdd et S VA Ardaadedea. N s fwe Seas -eaw e . -—— b
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A suitabl e pharmaceutically acceptable salt of a conmpound of_the invention
is, for anpl e, an acid-addition salt of a compound of thell SnSERt 2086
whi ch ilguéﬁ'ffi ciently basic, for exanple, an acid-addition salt with, for
exanpl e, an inorganic or organic acid, for exanple 20 acetic, hydrochloric,
hydr obrom ¢, sul phuri ¢, phosphoric, “®ri 1 uoroaceti c, citric or maleic

acid. In addition a suitable pharmaceutically acceptable salt of a
conpouny.sdkardybxiyiiethyl esters W exbmplepisaléflocymenhylyplahalitht estsesan al kal i net al
salt, for exapple a sodium or, potassjumsail, an . al kaline ear{h metal
salt, F@m@!@&mﬂ@cﬂa&h%ﬂﬂj@ﬁ Fir?ﬁ'ﬁf?e@? erAmls {-cyelphervifsrhamslonasthylyr 2 sal t

W th aR -0f- l.C 5k | hysi gl pgi - . ation, for
excar| & o SR R B Rt P Ramfig B MRl X oGl PEAR AR Pt

pi peri di pAkoxymathballong:tion estbrsi for £2mphd ! -meylaidyyirpaiglodyethyl dikemepbpounds of
the formulg (1) may be admnjstered in the formof an in vivo hydrolysable

est &r &I al ABHCARRRYITgEL the somprangs oLthiiawentiod- of the fornmula (1). An in

vi vo hydrol | & I - G WAl

car boxy or @Qﬁ&g%lﬁ%%pﬁﬁiSﬁ?%ﬂ&(@ﬁp@?@% %H%ﬁ%r(ﬁacgé%ﬂ@gg%%ggept abl e
est er \wWhivphindlGdde)Alirpinie e€ledsRruéthe: pHabpe @ler@Md@aciothalty eenrtindaelalie

parent acid or alcohol- Suitable pharnmaceutically acceptable esters for

car box yonpeynid avhaplvag aassylied thy Fr wee bBydrokysis of herestce breakdravay teetivs/the 100690 0
5 SEP 2096,, -9 Cl. 6al t hyl est f | i.val oyl thy],
ohi hal PR bisbeeroa TRATHIS i Roey B A ey e AR el K]
1- ciucl elexcaninopshesxpitioxy. A;s?te&ii.ﬂf@fﬁﬁ}ﬁ%- A0 yERb 1R ok Firi fipexanpl e

5-met hyf -1, 3-di‘oxol en- 2-onyl met hyl, and O - 6al koxycar bonyl oxyet hyl" esters
for exdenydrokyrimt!indealkamoyh yhasl pbnlacehd andiyubiybluled Heprop dnd phenylacetat,boxy

ro in the .co nds of ,this inventjqn, An jin ViVvo | ysabl e ester of
O Cop alkat GrSNECs eyl Eapoassi e Aadhtiunsl e AL, Yoo e
| nor gapifin?shRbethlyMal 1@*&%@%@@%@&&@@), ﬂw-ﬂﬁa@wgﬁmlahé@y}h agfhers and

related conpounds which as a result of the in vivo hydrolysi's of the ester

br eak d cavhoxmceivl Extimples pd sdmititueyidoabenzmyd upludesmeophd mocin d pipmradinx Lok ddy |
O R SR B 0eB o o B SRR - e
al kanoyl , beng@ble RRRTY AC&N e RAdIF4bRIAntiBE 86 BEAFAMY ormsk RAROMIEBCet YI |
al koxycarbonyl (lo give al kyl carbonate esters), dialkylcarbanoyl and
N- (N, Nmmthiair!gyd caanyegrimy is; fdr ekdmyple,ar Mﬂmﬂkyﬁm‘ﬂ@ﬁ-ﬁdﬁ&aﬂdﬁhﬂmicbsa)wh as
N L 80]J35S) S SRR TRl AL bigeont s o
Some compounds of the formula () may have chimal centres and/or geomelric isomeric
20 centres (B- and Z- isomers), and il is lo be underslood thal [he invenlion encompasscs all such
oplical, diaslerenisomers and peomelric isomers (hal pnséms HDAC inhibitory activity.
The invention relates to any and all tautomenc forms of the compounds of the formula
(T} Lthat possess HDAC inhibiiory activity.
Further values of Ring A, Il.l, I{z, R.], Rq, m, n and p are as follows. Such values may
25  be used where appropriate with any of the definitions, claims or embodimenis defined
hereinbefore or hereinaller.
Ring A 1s a pytidyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl,
piperazinyl, pyradazinyl, pyrazinyi, thiazolyl, thienyi, thienopyrimidinyl, thichopyridinyl,
purinyl, tnazinyl, oxazelyl, pyrazolyl, or [uranyl; wherein il Ring A contains an -NH- moiely
30 that mirogen may be optionally substiluled by a group selecied from K.
Ring A is pyridin-4-yl, pyridin-3-y, pyridin-2-vl, quinolin-8-yl, pyrimidin-6-yl,
pyrimidin-5-yl, pyomidin-4-yl, morpholin-4-yl, pipendin-4-yl, pipendin-3-yl, piperdin-2-yl,



15 froma r|ng nitrogen atomvia a nethylene group to the 3- or 4- position
of the ﬁ@%o ring. A suitable value for an in vivo hydroﬂy‘,‘szﬂﬂpegm de of
a conp(}u of the formula (1) containing a carboxy group is, for exanple,
a N-C ~al kyl or N,Ndi-C _6al kyl am de,such as N ne thy], N-ethyl

N-propyl, NN-dinethyl, N-ethyl-N rreth§9 or N, N-di et hyl am de. Some
conpounds of the fornmula (1) may have chiral centres and/or geonetric

i soner ipiper@ﬁh—éed\tm?dda:(lﬂ-ﬂ-)dmj.rr&iMESJdnlhics)JL-z-ghdlhii:n-Zi-}S thenb, Aljpieimidiod, t hat

f?gngfvme”t'ﬁﬂbﬁo&e@”@aﬁ%ﬁ@ %z%f tipE ey o e Sobatisrin idRaeds o any
and a mﬁ@yltsqnempn{ B FU €n f gmgugg&oa?yﬁmmteagg%&%&@t&ﬂmﬁssess

HDAC i nhi bitory acti VI al u n and
p are & follows. Such values may 25 be used where appropriate with any of

t he def| nitions, .cl ay[g&]or _enbodi rrecw def herelwgef_ore_or her ei naf er _

Ring Ais aRplsidyhPradiurgelyl. pyimt Falwgﬂm BPRAEAYY |
pi per| _L,,,rg,n{.m )F%Rﬁ J{ﬂ-ym i nyl, pyra2| nyl, |hiazolyl, thienyl,
| ny | enopyrl di nglz ' I azi

t hi enopyri m purinyl, triazinyl, oxazolyl,
pyrazol yl , ®ing drismpyridinkeylepyidin-3Ripyridire2md ajuislias-8-WHpyradiziat 3 yB30 t hat
nitrog by a group selected FromK Ring Ais

y:: ﬁ1| ?,"ﬁ"ng 5 %%Wﬁ%suﬁﬂ:?w Dyl Efaﬁlp'ésﬁw snrwp:ﬂrwr-ﬂml di n-6-yl ,
B?lperl di n- 31%:]5, AQQ/ fggﬂéﬁﬁr% ,dm_ C Q@%&@ érl'zﬂ 5182%'53341@ pPé}e}(am n'}j[ yl,
PTG s ettt S Sl
i nyl E}a{‘f 1"3% fﬁ agwmfé«aﬁ«g %W‘?“ﬁ’ﬂﬁéﬂupcﬂiﬁwl%n N o ety
that nigfdupaen yla?a u:pno y])ywﬁéféﬁtﬁlt r@/%ﬁuoﬁ 'ﬁ-{?; %5%%t El.:..!‘.apﬂrm K5

RlngAlsapyrldyI pyrim dyl, penlny
pi per azilrsyihiled qnyc:ahtazlnymﬂe, orp:ymrazlr'mdd wlhdmazlys}a]d)hetémeﬁrmlg:ﬂmnmnm pyri

di n- 4- rdn3 ridin-2- nol i ne- 8-yl radi zi n-2-yl,

fur an- i%rﬁ% ' ar%,gpn?%’ Sihcsprgprt i | i o6yl p%i pe'rfhi . 4yy| or

I pgrazi n- | r

BI B@rl di n- 4% Sho}’ral-%l@pergjgépﬁyg Wﬁ%ﬁ%ﬁy ng-f‘][?‘é%&ll 8H on and is
sel ect élﬁi’ -Ef-prwieadio W anilnding @mﬁ) (B 4874), may Babjddon]ly sﬁbsﬁﬁﬂ:acﬁ@i katbanﬁhjr no,

aryl, ong ryI C, -6al kyl, heterocyclic gro up, (helerocyclic
group)a1 W1 or a group (B E-); wherein R, including group (B-E-),

may be opti Mdl # arc independently selected from halo, nilro, eyano, hydroxy, Cj.salkoxy,
N N-{Cygalkyl);aming or C) galkanoylamino;

20 (1, I and K are independcnlly selecled from C.galkyl, Cosalkenyl, Crgalkanoyl, aryl,
arylCy.salkyl or (heteroeyelic group)Cy_galkyl; wherein G, J and K may be oplionally
subslitutcd on carbon by ene or more Q; and wherein if said heterocyclic group contains an -
NH- moely thal nitrogen may be oplionally substituled by hydrogen or Cygalkyl;

3 is cyano, hydroxy, C;_galkoxy, Cj.salkanoyloxy, C, salkoxycarbonyl,

25 C)salkoxycarbonylamino, aryl, aryloxy or a group (B™-E™-); wherein , including group
{(B”-E"-), may be optionally subslituted on carbon by one or more Z;

B. B" and B” arc independenlly selected from C)_salkyl, Casalkenyl, C;salkynyl,
Chgeycloalkyl, CiseycloalkylCy_qalkyl, aryl, arylC)salkyl, heterocyelic group, (heterocyclic
group)Cisalkyl, phenyl or phenylC)_salkyl; wherein B, B” and B™ may be oplionally

30 subslituted on carbon by one or more D; and wherelin if said heteroeyelic group contains an
-NH- moiety that nilrogen may be opiionally substituted by a group selecled from G;

E, E" and E" are independently sclected from -N(R®)-, -O-, -C(Q)0-, -OC(0)-, -C(O}-,
NRIC(O)-, NRICONR")-, -NRHC(O)O-, -OC(OIN(R?)-, -CONR}-, -S(0)r-,
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substituted on carbon by one or nore W and wherein if said hpt rs%%yil I C
group qugﬁj ns an - N -]- noiety that nitrogen may be opti onall 5

substitu by J; 15 Wi s hydroxy, rrercapto G . 6al kyl , d 4j al koxy,

N,N—(Cl 6al kyl ) 2am no or a group (B. -); wherein W including group

(B'-E -), maybe optionally SUbStItUtE(Ij on carbon by one or nore Y; Y and Z
are independently sel ected from hal Q, nitro, cyano, hydroxy, Cl.6al koxy.

N, N- ( C-POSRMRNA SHR7ISE- ,dafhcopn@'ammﬁow@uﬁmﬁem selectssdéwm gen or
| ndepe%gﬁgkﬁ/“ﬁﬁ %%sl];lﬁ%gl Onn@%lr E%ﬂz%gald;?ny -sal kanoyl, aryl,

aryl Cl1 erocycl Ve grou \/\herel nGg J and K may be

optional |y guis F bfeind@Rnduhti¢acieatd BnDiido, Q) AM6Ly & MANMC WRARFDidnihb. sai d
heterocyclic group contains an - NH noi ety that nitrogen may be ;Etlonally

subst i t ut ed Roys agehstipent ey catboreanddy Bele@ﬁl owmyliues. chiage. c;mynﬂ @ethylk

G . 6al kanaoyl car al koxyc | am n rI

ar o Lt VBRSSP, ploP AR O B Benf oy e
opti onak BiBSL, iplpetier- By, piehin- EdH-4 RN (HomBth AR e
|ﬁdepend%hrﬁl$ y Peﬂcéfled ?O%ﬁfa -GJWRyI?B C2- 6al kgl!l ?m Cgﬁ-gyﬁ df/_4_?r

C3- scyétrt@éwﬂlyalfura@g ﬂmyfbwbéﬁuaiw@ppmﬂyﬂme&wll 2 &ﬂyh@m@éhﬂ pipeslimcyclic

3 “ana 123 BB B ot B ﬁt13evila?’ﬂghﬁéﬁﬁaﬂ}ﬂ%%nefnlé%?%“?ﬁr%' "ani

wher ei e |ni)t1§ﬁ’dl sh@sttmit@wﬁ E#ﬂﬁuﬂ]h? bie SORbR) WS adwherdli if S5 ﬁ&ﬂérdc?aic ﬁhiéﬁ ogen
maybe optlonal substituted by a group selected fromG " are

i ndépe metnmsyms He otcasdy fhrap pitrogéeRmpay be opiionallgea)<tityted BYC);0)

SO, 1bodbd bbb A S DR BB 1

are in gel )y whekROWe thelap mdﬁ {Jwen -9 mayBetpablaly ﬁB&ﬂtﬁ!&é'ohlﬁarhon

substitutéd by one or nore F an 0-2; Dand F are |ndependent y
sel ect &yl oheommiyed ¥, C _5al koxy or N N-(Ct al kyl ) 2am no. is a

St UL R B L AR B e B PO ST
N- DK Y nddihddd, rhmgﬂﬁemyn%md%rﬁémwm&mﬁmn@ n- 1 yl pi perdin-1-yl,

pi perdi n-4-y 2- (I hi onet hyl ) - pyr1 m di ny] tetrahydrofuran 2-yl nethy]
t et r ahydr op{. dm@l(yﬂmmdtrymdﬂmﬂﬂ $f€l¢f1t¢d Mauﬁh}f]B'%I#i'leDIWFL peritpedi n-

91 T B e TP bt 6 o,
and wheARkdn I J 53d § h& & :ﬂﬂiﬁﬁhﬂﬁsﬁqﬁlﬁﬂm on carhon by one or more (; and wherein if
said helerocyelic gronp contains an -WH- moiely that nitrogen may be optionally substituled

20 by hydrogen or methyl;

(Q is cyano, hydroxy, mcthoxy, elhoxy, melhylcarbonyloxy, methoxycarbonyl,
¢-buloxyearbonlyamino, phenyl or a group (B™-E™-); wherein Q, including group (B”-E™-),
may be oplionally subslituted on carbon by one or more Z;

B, B’ and B” are independently selecled from methyl, ethyl, propyl, cyclohexyl,

25 phenyl, benzyl, §1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoelhyl, 2-
pymrolidin-1-ylethyl, 3-morphelinopropyl, 3-{4-methylpiperazin-1-yl)propyl, 2-piperidm-1 -
ylethyl, 3-piperidin-1-yipropy!, pyridin-3-ylmeihyl or imidazol-1-ylpropyl; wherein B, B” and
B’ may bc oplionally subshinled on carhon by one or more D; and wherein if said
heleracyclic group conlains an -NH- moeiety Lhat nilrogen may be optlionally substimied by a

30 proup selecled from G;

E, E’ and E™* are independently selecled from -N(R™)-, -O-, -C{0O)-, -NHC(0D)-, -
N(RHC{O)O-; wherein R® is hydropen or mcthyl oplionally substiluled by one or more F;

D and F arc independently selecled from (lnoro, methoxy or elhoxy.
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10 contains an -NH noiety that nitrogen maybe optionally substituted by J; .
Wis h , methyl, ethyl, elhoxy, N N (dicthyl)am no, y m no, i
or a -Xgr@l% (B -E -); wher ei n W i ncl udi ng group (B -E - ) rnrg/%gg kﬁﬂﬂ
optionally substituled on carbon by o?f or nore Y; Y and Z are

I ndependently selected fromfluem chlor brono, nitro, cyano hydroxy, 15

met hoxy, N, N-(dl nmet hyl )arni no or nethyl %/bonyl amno, G J and K are

i ndependent I&/l%ﬂu@otdﬂomrmmemﬂy] m@h'mi npnplngliﬂﬂmgmlmm met hyl but yl ,

s .
Q andlm&hgﬂuhﬁﬂmﬁﬁﬁbﬁa@c& ngﬂlﬁr(gﬂﬂ%)ﬁ@[ﬁmjﬁnﬂﬁ; an -NH noiety that

ni trogen nay be optionally substitole ydrogen or methyl; Qis

cyano, 4Hyuttyminaighiadgarbenbmgiyl, ﬁE{HHSIﬂbﬂPWthk-y”PWml}m@FMDmﬂ'

ooy RO T B ST SR, P el B0, B or 2 -
B, B ang Iﬁﬁﬁnd mﬂﬁmmdﬁmpkaﬁyﬁhﬁgtaeﬁmtuuwreﬁﬂﬁminu ethyl, propyl,
cyclohexy phenyl, benzyl, 1,2,3, 4-tettahy dr01U|noI|nyI

3- nor pEIahumhphwyd:pylzznnm;mpahmnderlhmelhﬂmwnr fA-ohgilay p\lp]:rayllneﬂt Wyl

J1 ot ny RO PRRRRRvBPH. Ry PTG aﬁi%cxanﬂglﬁ%/ﬁ AL SRR oy

wher ei B \Bmeffyl, a0Q-beRzyIBRYIpRAYL BLhaNBKRE NS DB L iRk yPRapgRr DON by one or

nmore D; ‘and wherein if sald Reterocyclic group con ai ns an -NH noiety

thal{:r niZt(nw@ﬁfhcamlumyhx@'Mh)dnh[prdmmmﬂ eld[ﬁa@-meﬂlBW@}'ﬂPMEct ed fromG
d t | ected f -0-, -C(O-,

10 OSSR ot T R ORI ot nyl opt) ohal |y

substi byd. gguﬂwyp‘fm,mﬁnﬁ; 2. Rzmhﬁﬁﬁ&aq&gggmgent |y selected from

Moor e, net hoxy or él boxy. i'§ ----------= 5 SEP 2006 -12- R is
Mor o, €he3idbletranydroquingily] yaceiel Nok-(2-Slurommblay])yirdetaydige]elbyl, ani no,

3o B Sy LT 0 LY ot LIRS BT IELI
(2- {4 Qs BRNRRMVIRIAPARRTLHABxy butyl, 2-[4-{nitro)phenoxy)]ethyl,
2-[¥ N-(dibutyDlamino]ethylamino, 3-[{N-methy]-AN-phenyljamino]propylamine,
N-3[2{dimethylamino)ethoxy]propylamino, 2-[4-(acelamido)phenoxy]ethyt,
2-[4-(hydroxyphenoxy)]ethyl, 1,2,5-thiadiazol-3-ylethyl, piperdin- | -ylmelhyl,
2-[4-({chloro}phencx y]ethyl, pyrrolidin-2-one-(3.5}-methyl, phenylamnocarbonyloxymelhyl,
20 cyclohexylaminocarbonyloxymcthyl, 2-(thiomethyl)-pyrimidin-4-yl or pyridin-2-ylmethyl.
R! is halo, amino, Cisalkyl, C_galkoxy, Cyaalkanoyloxy, N-(C,salkyi)amino,
N N-{C.aalkyl)zamino, Cpjalkanoylaming, N-(Cq ;alkyljcarbamoyl,
N N-{C _aalkyD):carbamoyl.
R! is halo, amino, Cygalkyl or C;_galkoxy.
23 R'is halo, amino, methyl or methoxy.
mis 0, 1, 2, 3 or 4; whercin the values of R may be the same or different.
mis 0, 1, or 2; wherein the values of R' may be (he same or different.
misQorl.
mis 0.
ao mis L.
R? is halo.
R is fluoro or chloro.

R?1is [uoro.
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4- (di et hyl am no) phenyl car bonyl nel hyl, 3-(4-ncthyl pi pcrazin-I-yl)pro
pylaniqﬁﬂﬂﬁfpiperidin- 5 I-ylethylam no, 2-[NN-(di ethyl) am no] ethyl
anmi no, “pyridin-3-yl nethyl am no, 3-pipcridin- 1-ylpropylan 1o SEp P
i m dazol - | -yl propyl am no, 3- nethoxyprP ylam no, 3- nnrphollnopropy g%lno
pi perazin-1-yf, N-elhylam no, 4-ntthylplpcrazin-l-yl, 1-(3-phenoxy)propyl,
| - (3-cyanopheny] ) nethyl, ]-(4- cyanophenyl)nethyl Letrahydrohu an-
2-yl met hyl , njis 31 bﬁehzv\;hemy)lmmb;ﬂs of B m%@@mwrdlﬁmm hydr oxypropyl, 10
2- (nethylcarboaélﬁxy)ethyl 3-(pyrrol -1-yl)propyl,

[ 3- (2- et REYEf hoxy) ] propyl,  2- (4-acct am dophenyoxy) et hyl ,
- (t-but oxygag ponyl am no) ethyl, 2-(t-bul oxycnrbonyl am no) pnpyl ,
-[(2- el hoxyphcnyl) oxy]cthyl, (1, 2,3, 4-1etrahydroquinolin-I-yl)acetyl,
-[ N-(2-f luon®phenyl )yl acet ami de] et hyl, neth oxycar bony] net hyl ,
- (el hoxy) el Byl , 4-nctl hyl pcnt - 3- enyl tetrahydropyran 2- ylnethyl 1- 15
Sf-z-nethy %ﬂ??F?(ﬁhf%gg%yloxy)butyl 2-[4- (nltro)phenoxy)]ethyl
-1 N, N- (di bpyd d@fgno] et hyl am no, 3- [(N—nethyl N—phenyl)anlno]propylanlno
3- [2(d|nethylanlno)ethoxy]propylanlno 2-[ 4- (acel am do) phenoxy] et hy],
-[ 4- (hydroﬂyph@ﬂb&@b]ethyl 1,2,5-thi adi azol-3-yl ethyl, piperdin- I
yl me
he

ARUBCATN SEI et AR Ji‘?*awa%ﬁy&%@a%‘a%ﬁ@w&wﬁ

2- (thi epmbhdiy) - pyri m din-4- yf or pyridin-2- ylnethyl R is halo, amno, Cl
{,al kyl, C34a|koxy, G _3al kanoyl oxy, N-(Calkyl)amno, N,,N-(C

1. 34 kyI ) 2ali iphalg, dyasa|thBwaymattiyhor Hlﬂﬂ()@ﬂleléaukyl ycar banoyl, N, N-(C
i_3a]ky|)20ﬁﬁbagﬁ 1. R1 is halo, amno, O _6al kyl or C3-4al koxy. 25 R is
hal o, am no §1 or methoxy_ mis 0, 1, 2, 3 or 4; wherein the val ues of

'D ! I\)ZN’“I\)I\)NI\)_

R may be tRBgs §28r 2 witdrdih Bic8Rtucs umﬁ%@hc%c%ﬂ@armﬁl n the values of R
may be the Ssame or different. msOorl. mis O. R2 is halo R2

is fluoro opigfibolo. R2 is fluoro. 100640 0 5 SEP 2006 nis 0, 1 or 2,
wher ei n thep%gbyes of R2 maybe the sane or different.
15 pisl.
Therefore in an additional aspect of the invenlion there is provided a compound of
formula (I) {as depicted above} wherein:
Ring A 1z a pyndyl, quinolyl, indolyl, pynmidimyl, morphohinyl, piperidinyl,
piperazinyl, p}-’rﬂﬂazin}f-l', pyrazinyl, thiazolyl, thienyl, Imenopyrimidinyl, thienopyridinyl,
20 purinyl, triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moicty
" thatnitropen may be oplionally substituled by a group selected from K;
R! is a subsliluenl on carbon and is selected From halo, amino, Crsalkyl, Cigalkoxy,
NA{C\ _salkyl)amino, aryl, aryloxy, arylC _salkyl, heterocyclic group, (hetecrocyclic
group)Csalkyl, or a group (B-E-); wherein R!, including proup (B-E-), may be opticnally
25 subshmled on carbon by one or more W; and wherein 1[ said heterocyclic group confains an -
NH- moiety Lhat nitrogen may be optionally substituled by J;
W is hydroxy, mereapto, C)galkyl, C) salkoxy, ¥, N-(C)_salkyl)amine or a group
(B’-F’-); wherein W, including group (B’-E’-), may be oplionally subsliluled on carbon by
ONE Or more Y,
30 Y and Z are independently selected from halo, nitro, cyano, hydroxy, Cysalkoxy,
N NAC)_qalkyl)zarnino or Cy_zalkanoylamino;
(3, ] and K are independently selected from Cj.galkyl, Cg_galkehyl, C) galkanovl, arvl,
arylC,_salkyl or (helerocyclic group)C)_galkyl; wherein G, J and K may be oplionally

T h



nisforl. nis O nis 1. 5 R3is amno or hydroxy. R3 is amno. R3 is
hydrox |s hal o, nitro, cyano, hydroxy, h-ifluoromethyl, 0t%5iSER 2006
uoronetHoxy, am no, carboxy or carbanoyl. 10 R4 is hal o, cyano,
trifluoromethyl or trifluoromelhoxy__,R4 is halo pis O, 1 or 2, wherein
[lie values of R4 may be the same or different- pis Oor 1. pis O 15
pis 1. Therefore in an additional aspect of the invention there is provided
a conpeubrtitaéd of oarhen by Qllf) or(maeredamnd rduraab hseid Ivitiereaiclic oRiLpgoRains aa -

rid uin ndol i nyl ol,i nyl , pi I,di nyl,
DY ber adiHt o bt il isgntes ol stomaly S bt o o o™ "
Lhi enopyr i mggsyno, hFdrﬁ\i,a\ﬁm/HthEMG ARy E.illidp@ﬁrﬁwwl oxazol yl,
pyrazo]yl, or furan erein if Fil A’contains an -NH" noiety t hat

ni trogé]m-saihymaxh@mflmamy%mﬂﬂn cmaagtnby (B™-§ oupherelne@y iseluflingrgreyp R1 is a

bs_ | I b hal G . sal kyl
su SaI IIQ%“'?}'}’ 'i%—a{’%?r i Ff‘éﬁ?ﬁﬂ%efl G ¢ egﬂ%ﬁﬁ’?&(‘% Ig?fﬁa% n6a| kyI Sahe%lerocycl ic

grOUp, (hetﬁwysﬁanemgmaﬂ&ﬁ&m@%meaﬁ%@ SRIPC Bikenyl, CybakRiyn R3,
including group (B-E-), may be optionally o5"substituted an: car bon by one

or nor é?zwycmék}w{férsewioallﬁylgasdkﬂm wi/@i aalcyly helepoayolie gionp, (hntmcwhc moi ety

t hat n|tro i pona st.itut db Wis rox rrereato,

CI - 6al AP ﬁm@%ﬁ Rﬁ?’éﬂ‘é'}?‘&ﬁ?&"ﬂw ﬁo o%“iﬂgr%%he %Fg’ vvhePei n
I ”C|shﬁis'uﬂﬁec9619bﬁih&rﬁby B Ir meRRYD: R Mok A sk 1RoeiRsi dqchwg&%ﬁ%nﬁafsmﬁn by

One or nore Y; 30 Y and Z are independently selected from nitro,
cyam hyl:lrmcyct}'tlmnalﬂmxlymayNch(i@allaISRIysIMadrbn@gtmpcst.wawlaa&myﬁam no, G J

o e ) SRR R A Bt Y o P et
maybe QHERW]L,)LN(R YCIOIN(R™-, -N{R")C(D)O -, -OC{OIN{R)-, -C{OIN(R")-, -5(O}-,
-SO,N(R?)-, -N(R*)SO3-; wherein R* and R® are independently selecled from hydrogen or
C.salkyl oplionally subslituted by one or more F and ris G-2;
15 D and F are independently sclecied from hala, Cy_galkoxy or &M N-(C)_galkyl).amino;

mis 0, [, 2, 3 or 4; wherein the values of R' may be (he same or different;

R? is fluoro or chloro;

nis 4, 1 or 2, wherein lhe values of Rr? may be the same or different;

R? is amino or hydroxy: -

20 R? is halo, nitro, gyano, hydroxy, tolluorgmethyl, inllugromethoxy, aming, carboxy or
carbamoyl; '

pis 0, 1 or 2, wherein Lhe values of R may be the same or diffcrent;

or a pharmacentically acceplable sall or ir vive hydrolysable ester or amide (hereof,

Thereforz in an addilional aspect of Lhe invention there is provided a2 compound of

25  lommula {I} (25 depicted above) wherein:

LRing A is pyridin—4-yl, pyridin-3-y], pyndin-2-yl, quinolin-8-yl, pyrimidin-6-vy],
pyrimidin-5-yl, pyrimidin-4-¥l, mmorpholin-4-yl, pipendin-4-yl, piperidin-3-yl, piperdin-2-yl,
piperazin-4-yl, pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno[3 2d]pyrimidinyl,
thieno[3,2b]pyrimidinyl, thieno[3.2b]pyridinyl, purin-6-y! or riazin-6-y!; wherein if Ring A

30 conlains an -NE- moiety that nitrogen may be oplionally substituled by & group zelected from
K;
R! is a substituent on carbon and is selecled from fluoro, chloro, amino, methyl, ethyl,

propyl, methoxy, A-methylamino, M-elhylamine, M-propylaming, NM-butylamino, phenyl,

i
-y,

T



106690 0 5 SEP 2006 -14 substituted on carbon by one or ﬁr§ E}na

wher ei q {; al d heterocyclic group contains an - NH niety tS l'Imﬁgen
may be 8B onaIIy subslituted by hydrogen or C -6al kyl; Qis cyano,

hydr oxy, Cl-, ~al koxy, C 4, al kanoyl oxy,_C _6al koxycar bonyl :

G _6al koxycar bonyl am no, aryI , aryl oi} Oor a group wherein Q including
group s (B"-E"-), maybe optionally substituted on carbon by one or nore Z

([%z g I EmphtB;',‘le‘dwb lemmdﬁflﬁﬂ'@im“%}Wﬂimﬂlﬁbﬂﬂmmﬂﬁiﬁﬂﬁﬂﬂkﬁgﬁé Ryl

. ba 0 seyc r ar a

2t o ey gaR m@yﬁh@% o X SRR, [ g

° kryrl)rev%%mﬁd PRyt 2 SRkt ¢ %ﬁ?"e?ﬁ) ﬁf"f’”@*%‘% REURSYRRPIB-E SR oy one

rml ety bt lnphunulllyrsu@rnumﬂhybearhph bepaé biymerd)®, miidiivBerelnil eaid hetumcgﬂimgbﬁ:pi from
G E, E and E" la_tIre mdependently S%Fect ed From -C(O 0O,

o) contatsp ap =N dpbpiirozen iy twRﬁxem 0 -, -0 O N Ra)-

|ﬁ£ig|)ogglc|?re)ntly se’@%te ?ﬁmﬁ/drogéﬁl or %@é&y@ﬂfl%? Eﬂongﬁ?y su'grstl tuted

by one govupn(d <€’ f; whercin Ws irthlinglgrofip @dEF), atizy hat@ﬁpﬂalﬂ,mbklym&d loaGhbdnf r om
hal o, Cl 4al koxy orN, N-(C 1sal kyl)2amno; mis 0, 1, 2, 3 or 4; wherein the
val ues P¥ONRET WEYHE: t he same or different; R2 is fluoro or chloro; nis 0. 1

or 2, whereipn r f f m no
or hydr oXY; Z%ﬁ%a%%ﬁgi B %cm&l %gjr}%hl? ﬁ?(rﬁ hl!tairnl rﬁf‘j@r %ﬁ%‘le‘ﬁﬁdl\-&)ﬁ
11luny omﬂmywmmjmthmeMMylthm p is 0, 1 or 2, \Aherel n the

val ues of Rd may be the sane or differe phar maceut i cal | y acceptabl e

salt or in J@ﬂﬂ%ﬂmﬂ;ﬂm@ﬂ%wwﬂﬁaﬁm@hﬁlh@hﬁl@ww}m@ﬂ@r ére in an -

addi ti e f e t f 25

For ml S pyBRE By EackEbiRYER GpRof Lol et 2ol

pyri di mhf&fqrd: G, ib;md B[Jrﬁaﬂbe}/d:phoqulljﬂﬂihsﬁmﬂcidn cabbtmb]hﬂiemrﬁw]: Q; amymhaﬁem if-5-yl,
pyrlmdln yl, rpholin-4-y peri din eridin-3-y

p. per dis¥ iwwﬂwclp? %VEFBEP'HWISW -Nﬁy offky Mhat @Hygm Y g% PRUuEly huftsﬁita%] 2-yl ,

Chi Bno s o e T e or tri azin 6oyl wherein'if Ring A 30
contains an@ NE]Fana;rbynmhyy,thhuxy tthogg mdthylcdbomding ittHokysibsiylt uted by a
group ?%Ll?:l%fgagbc]:nry?a&nmnu phenyl or a group (B”-E"-); wherein Q, including group {(B"-E™-),
may be optionally substituted on carbon by one or more Z,
B, B’ and B are independenlly selected from methyl, ethyl, propyl, cyclohexyl,

20 phenyl, benzyl, 1,2,3 4-letrahydroquinolinyl, 3-morphelinopropyl, 2-momhbolimoethyl, 2-
pyrrolidin-1-ylethyl, 3-morpholinopropyl, 3-(4-methylpiperazin-1-yDpropyl, 2-piperidin-1-
ylethyl, 3-piperidin- l-ylpropyl, pyndin-3-ylmethyl or imidazol-1-ylpropyl; wherein B, B’ and
B"™ may be optionally substituted on carbon by one or morc D; and wherein if said
heterocyclic group contains an -NH- moiety thal nitregen may be optionally substituted by a

25 group selected from G;

E. E’ aud E*’ arc independently selected from -N(R™)-, -O-, -C(0)-, -NHC(O)-, -
N{R")C{0)O-; wherein R? is hydrogen or methyl oplionally substituted by one or more F;
D and F are mdependently selecled from fluoro, methoxy or cthoxy,
m is 0, 1, or 2; whercin the values of R! may be the same or diferent;
30 R? is fluoro;
nisdorl;
1’ is aming;

R is halo;
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Ki RLis a substltuent on carbon and is selected From fl uoro, chloro,
am no, QH@ ethyl, propyl, nmet oxy, N methylamino, N et hyﬂ anSER, EI]{IE
no

N- prop N-butyl am no phenyl . 0 5 SEP 2006 100690 - 15-
napht hyl et hyl , pi perazin-| - pi peri | -yl, piperidin-4-yl,
2- (thlorrethyl) pyrrmd|n4yl l el ra drofuran 2-yl met hyl,

| et rahydropyran-2-ylnethyl, 1,2,5-1hiadiazol-3-ylethyl, plperldln-

]-yl methyl, ppyﬂ; dom Zhhei-mﬁﬂ’(w.taluesnfa" gragihe Ili:B;anE,Qrdtﬁh'entel n R, including
gr oup (B—E— be op |onaII substituted on C rbon by on re W
and wher ei nof # PadTE éﬁb%%l"fl le gplb gptrs e rdg ba W%WW%{?VE?

nitrogen na hyI
et hoxy, NN oq%y I %E J)lyﬂlé W%&%Bﬁﬁm&}%ﬁ%?s g?jtﬂé ﬂi‘u\énm%EE&@éh}r ﬂ wher ei n
W inchk# dierE;mgqﬂnspm( zBph;iﬁnm)auh naly dzeeppgitle saladd an ia urb@th}rﬂmlﬁbh Rseaobon by

one or mpre Y; Y and Z are independently selected fromfluoro, chloro,
br orfo, aRH4StE ET“E@ano hydroxy 10 net hoxy, NN-(d| met hyl ) ami no or

T 7 OB LAB Sy o0 B R Lt 1 A b0

3-(pyr bﬁhpﬁamia):anmﬁwa@wbk@hitdim one- (5S) - rret hyl; wherein G J and K
maybe optional | y substituted on,carbon by one or nore Q and wherein if

sai d het er oéyellieg agpesh pf lTE%ﬂW’Mﬁ"&ﬂ““W%? %P&OCF%F'PI PICPUcomppund
Opt'O“%er ;)ég@w n}Seh‘agm earg Wﬁ@?ﬁﬁ r%t;w n%ﬁﬁé’@%%&’x%

met hoxy, ox car

t - but Oxphech frocssk whdrein mhgnyklcnz R{g{bun n(dBﬂ-pEtre Junlask etheiwis€ypeciiiemki ng
group nay be optionally substituted on carbon by one or nore Z, B, B and
B" ar e dphdrdpe derals {l})s@nm%ﬂﬁrom methyl, ethyl, propyl, cyclohexyl, 20
phenyl, benzyl, 1,2, 3, 4-tetrahydroquinoli ¥ 3- nDrphollnopropyI

2- nor phol (@ho ekitsyEactipn ofg cpmppgidof the fosmmla (103 ror phol i nopr opyl |

3- (4- net hyl pi perazin-]-yl)propyl, 2-piperidin-l- ylethyl, 3 plperidin- I
-yl propyl, pyridin-3-ylnmethylgmsr i mdazol-I1-yl propyl; mherein B, B and B"
may be optionally substituteéR A carbon by one or nmore D, and wherein if
said heterocyclic group co“ila )-NH noiety that nitrogen may be

optional Iy substituted kxy—e Rﬁ;romG E, E and E' are
i ndependently selected fro O-, -

(1L}
15  wherein X is a reaclive group, with a compound of the formula (TIT)

RY,,

/ (LID)

wherein L' and L2 are ligands;

20

25
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N(Ra) C(0)0-; wherein Re is hydrogen or nmethyl optionally substituted by one
or nore F;, D and F are independently selected fromfl uoro, Y
cthoxy108§90s 0, 1, or 2: wherein the values of R maybe the ES%EE%#Z@E
Fferent; 30 R2 is fluoro; nisOorl, R3 is amno;, R4 is halo; 5 SEP 2006
100690 -16- p is 0, | or 2, wherein thE-values of R4 may be the sanme or
different; or a pharnmaceutically acceptable salt or in viva hydrol ysabl e
ester or. am t her.eof | n_ano spect the invention, preferred
conpouﬂﬁ% ofdﬁﬁ3ﬂ¥W93HFPSﬂmQP§;%?§L%ﬁ@%U%f e Exanples, or a

phar maceutically acceptable s nor an in vivo hydrol ysable ester or 5

am de thereof |n anothar aspeg

conmpound of the formula or//a pharnmaceutii cally acceptabl e salt
t her eof . Anot her aspect p¥esenlt i 1 0) %rovides a process for
preparing a conpound gfz for (1) rar maceutical ly acceptable salt

or an in vivo hydrol ysabl e ester ther of“ !fmhich process (wherein R ng A,
R, R, R3, R4, m n and pare, unless otHerw se qup' ied, as defined in
formula (1)) conprises of: (a) The reacrfon of a conpound of the fornmula

(11) [R)" D f X1 &R4)P H R3 (u) 15 wherein X is a reactive group,
wi th awhergimlnapdk” arpdemslsnyith acomppund afithe fgrmla €)1 1) L2
R)y
X
5 (¥}
wherein X is a reactive group; or
(c) The reaction, in the presence ol 4-(4,6-dimelhoxy-1,3 5-triazinyl-2-yl)-4-

methylmorpholinium chloride, of a compound of the fonmula {(VI}
O
o
N

RY,

H,

10 (VD)
wilh a compound of the formula {VIT)

(R, (R?)_

(V1)

15 and thereafter i neecssary:
i) converting 2 compound of the formula (T) inle ancther compound of the [ormula (I); and/or
ii) ramoving any protecting groups.
A suilable base for process {a), (b) or {c) is, for cxample, an organic amine base such

as, for example, pyridine, 2 6-lulidine, collidine, 4-dimelhylaminopyrding, tricthylamine,
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wherein L' and L2 are ligands; 20 25 100690 O 5 SEP 2006 -17 (b) The
reacti E(Slf a conpound of the fornmula (1V) 1~1 O B-& L2 HO&RS !
E Qs \); ) m X

wher ei and L2 are ligands, with a conmpound of the forrmula (

(V) wherein X is a reactive group; or_(c) The reaction, in the presence of
4- (4, 6-di met hoxy-1, 3,5-triaxi nyl -2-yl 82-" net hyl mor phol i ni um chl oride, of a
conpound of the formula (VI) Q HN 1-12N 10 (VI) wth a conpound of the
For nul mo@ﬂdmm,(mmemjmmaﬁﬁe& d(akﬂl:iu):,rcld[Sclmﬁhdcbé‘mm‘ dreforferaapesar y: i)
convertjn oppound of the fornul a into anot her. conpound of the

for rruI a 1)0r mw.w»mwaﬁmm EEFF%I@P g eodipa cagbagigles apl e base
for ﬁ&uﬁﬁmﬁf&)ﬂhaﬁm Lg.{mirﬁl.éibgnftfe%gl e ég ﬁétﬁ&fﬂn?h?d’fbﬂ%e,b&%fs“c“

2-5 di rret:me:;(;gm ancacllw:h xdembh}rdrrdb,cfohyimiaecdmm hydi 06 0 a@ndbal SRAx2GMch as
5 sodinm cthoxide.

A sullable reactive proup X 15, for example, a halo, alkoxy, aryloxy or sulphonyloxy
group, for example a chlero, bromo, methoxy, phenoxy, methanesulphonyloxy,
iri fluromethanesulphonyloxy or loluene-4-sulphonyloxy group. The reactions are
conveniently carried out in the presence of a suitable inert solvent or diluent, for example an

10 alkanol or ester such as methanol, ethanol, 1sopropanal or ethyl acelale, a halogenaled solvenl
such as methylene chlonde, chloroform or carbon tetrachloride, an ether such as
tetrahydrofuran, 1,2-dimcthoxyelhanc or 1,4-dioxan, an iromalic solvenl such as toluene, or a
dipolar aprolic solvent such as N N-dimelhyl[ormamide, N, N-dimethylacetamide, N-
methylpyrrolidin-2-one or dimelhylsulphoxide. The reaclions are convenicntly carricd out at a

15 temperature in Lhe range, for example, 10 to 250°C, prelerably in lhe range 40 lo §0°C;

A suilable value for the ligands L' and 1.2 which are present on the boron alom
include, for example, a hydroxy, (1-4C)alkoxy or (1-6C)alkyl ligand, for example a hydroxy,
methoxy, elthexy, propoxy, izopropoxy, buloxy, methyl, cthyl, propyl, isopropyl or butyl

R lizand. Allematively the lipands L' and 1.7 may be linked such that, togelher wath (he boron

20 alom to which they are attached, they lorm aring. For example, L' and L? together may
define an oxy-{2-4C)alkylenc-oxy groun, for example an oxycthylencoxy or
oxytrimethyleneoxy group such thal, lopether wilh the boron alom Lo which they are allached,
(hey [otm a cycelic boronic acid esler group,

A suitable calalyst for process {a) or (b) includes, for examplc, a melallic calaiyst

25 such as a palladium{0}, palladium{Il}, nickel(C) or mickel(II) catalyst, for example
lelrakis{tonphenylphosphine)palladium(9), palladium{Il} chleride, palladium(ll) bromide,
bis(triphenylphosphine)palladium{Il} chloride, tetrakis(lriphenylphosphincinickel{(),
nickel(1l) chloride, nickel{l[} bromide or bis{triphcniylphosphinenickel(1I) chlorzde, Tn
addition a free radical milialor may conventently be added, for example an azo compound

30 such as azo(bisisobulyronitrile),

Il will be appreciated Lhat certain of the varicus ring subshtuents in the compounds of
the present inveniion may be introduced by standard aromatic substilution reactions or

generated by conventional functional group medificalions eilher prior Lo or immedialely
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-1R- nDrphoIine N- et hyl mor phol i ne or di azabi cycl o[ 5. 4. § undcc-7-cnc, or,

for exiaggﬁ al kali or alkaline earth netal carbonate or Iiys repp g@q for
exanpl |un1carbonate pot assi um car bonat e, caIC|un1carbonate QJ

hydr oxi de or potassium hydroxide, or,_for exanple, an alkali netal
hydri de, for exanple sodiun1hydride,'59'a met al al koxi de such as s sodium
cthoxidc. A suitable reactive group Xis, for exanple, a halo, alkoxy,

ar yl oxyollivifg tHelpsuekex ynengomeiPabole and e Bidherarehlded on, tHerposdess aptitaiyhe
phenoxy, nethanesul phonyl oxy, trlfluronelhanesulphonyloxy or

t ol uen¥VELU4RR- SHefAREGns gRe mndifisptiopmetuderfor example dniaciictipm pla eehshiusat out
in theyp &%%Q@%%@%ﬁ%%ﬁ HT%EE[ ,f%dﬁ%pan OF sfds 5 EAE - anbs le an 10

alkano or es as net I sopr opandl or et yl acetate, a

hal ogepaistithefiglaé 0kidatioic BF Absitmtdhty | FiaeghhBrand eeacabh o6l Bsn® for siehr bon
tetrachl oride, an ether such as tetrahydrofuran 1, 2-di nct hoxyel hane or

1, 45 BrOgAdursTars sHdmopnds therhemicat At oBertignlpresxamplss %ﬂrﬂm%ﬁa?stw'@ lie

et iyt S B SRt O SR e Brd BN SRR B,

conv enigtrdhligedianedylqibumibsiag, ¥or dxaitipht, ah e halidd firl Lavigecidi(aichexanpl e, 10
to 250C, preferably in the range 40 to 80C, A suitable value for the
| i gandsluminiygyrichlofe)undsy Brigjel Seafis conditinas; g iptrodussion of aa lkarbgroppy

exanpl Ssmgan E{%gpﬁ(ﬂl’de g:ﬂrl ﬁ@w% a%?rf( ur91r ag E&m‘gq%lﬂﬂ ‘fé{ém% ‘%@@ﬁﬂﬁ%&eﬁ nﬁ% hyl,

hydr oxy, XY, oxYy, I SOPr opox
profy! codditgHzpmd the ﬁ:ttuidxabuud mﬂalm@ ga‘&ubemhtrmal akahipﬁesldfgﬁjmcahunmdldda maybe

| i nked such that, together with the boron 20 atomto which they are

at t achtis re‘ih”é'?“ PEapite Ehpto W@?M@W for cymple xatdgiadronagioneth ne an
2-
0xy- ( maa‘%y#( 5% of tharen HBit]h “?H alf (ha s oge{l e ufcﬁx quﬁE%é ‘ﬂx%tﬁ)ﬁ

oxytri xy group suc oron a gﬁgto whi ch

t hey ahgdamﬁaﬂhﬂgﬂuudhﬁﬂkﬂgﬂﬂmﬁﬂqy@mymuhﬂmﬁﬂjc acid ester group; A suitable
catal yst far process (a) (b) includes, for exanple, a netallic catalyst

25 such as E»walqlfar&wwpal@alh#tamsawlﬂﬂ" )herﬁ@féwea;wh@ﬁdﬁ@m(lm}'%t al yst,
forljexae Ie #&;rﬁﬁls& gﬁ?%%g ﬁﬁﬁﬂ%@fl E%gd Hﬁé»ThQ Eﬁd'u II)

chiorid I'p eny osphlne

chlori ﬁmteduah l’:ﬁxkdc&ﬁshfyl cnmﬁydbm&mmm): et (B protadiiek ale(ldubﬁmccdﬂ Hﬁfst de,
ni ckel (11) brom de_or bls(trlphcnylphasphlne)nlckel (11 chlorlde I n
addi t i 8illed ke vl fdpreegntionsl proeching wrgips srrydriused inacserdgureeuith stgndasd anpl e an

220, PRI a8 P g RV bl S Ressva) =

and Sons, 1991). Thus, if reactants include groups such as ammno, l:arbox:-,f or h}'dmx},r il may

20 be desirable to prolcet the group in some of the reactions mentioned hercin.

" A suilable protecting group for an amino or alkylamino group is, for example, an acyl

group, for example an alkancyl proup such as acetyl, an alkoxycartonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or f-buloxyearbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl grounp, for example benzoyt. The deprotection

25 conditions for the abeve protecling groups necessarily vary wilh the choice of protecting
group. Thus, for cxample, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed lor examnple, by hydrolysis with a suilable base such as an alkali
melal hydrexide, for example iihum or sodium hydrexide. Altzmalively an acyl group such
as a -buloxycarbonyl proup may be removed, for example, by treatment with a suitablc acid

30 as hydrochloric, sulphuric or phosphoric acid or inlluoroacelic acid and an
arylmeithoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example,
by hydropenation over a catalyst such as palladium-cn-carbon, or by treatment with a Lewis
acid for example boron tris{trifluoroacetate}. A suitable allemalive protecting group for a



the present invention may be introduced by standard aromatic substitution
reacti generated by conventional functional group nodifg '
eitherqgﬁ‘?@; to or imMediately la 100690 0 5 SEP 2006 -19 folqgﬁ%r@%
processes nentioned above, and as sucph are included in the process aspect
of the invention- Such reactions and®hbdifications incl ude, for exanple,

I ntroduction of a substituent by neans of an aromalie substitution

r eact i pnmanestniibippoupol, Hoemniple taudutidoy] @kdopl vliiclo maghe retibedd Hyuenatsemnd

oxi datiqn of substituents. The reagents and reactiqn conditions for such 5
procedt‘i‘i“@sa“aﬂ“@’l]lmm ﬁwmﬁd%%h@ﬁ@moeéﬂw ling gy ity ydrazmeanpl es of
aromati c subst it w[%aEgE' 25 2 Hag! Lt Lodigd | f it ro group
usi ng concentrét e%p(ri:(?]trl cllal% fahg °|H ro E?ft{ﬁlz)n o#ﬁ%rﬁﬂgtr: |g‘g“rﬂ]65‘%! usi ng,

for exarphgle aanllacyy] ghalp sieh anatehévinsaray igooups Gerfexamplecdenpayd) armant ri chl ori dc)
under Friedel Crafts conditions;_{hhﬁ I ntroduction of, an al kyl group using
an a k§imsihylgoupdor epmpleksngyl Ihe depralegiionsandiiens o hepkypviepeglegiger Fr i

edel Cgpg 8@9&&1 ' - o | f Particul ar
exanpl s%?“;}rr@& |ca{l)|tg;ﬁ2“?%g %%ﬁ%ﬁ?@%@éﬁﬁgyﬁg’ﬁ#%%E%g’%ﬁlﬁ 0 an
am no  grougubly as ar alkxmyporean 2af aryip mahydreagendtfooean gl byhyiiotiesd witht al yst
or treatnent with iron in the presence qof hydrochloric acid with heating;

oxi dat A&HitEHRPIsssueh & anglkaliapetal iyskexids, forexampls lafusn ersadivm hydoxidea) so he
. _ . . ! e o
o coo AERRLYED bp afPARS! Hoph BN & o Yehinf Mo iRRYY CORTRREE A eldmlTEXRE. 13

I nsipanbedropdration opera daextist ewchi 23 paattsmainycattionrdesi r abl e and sui t abl e et hods

for protection_are known to those skilled in the art- Conventional
protecting &rBupkleREYBRINgLERN KT 4 CaHREA S0P S (07 SeBIRLR A oStpFiying 2raURsf or

i 11 ustratj ' i i n .S, John
wi ey GhaRpRSindedordhEall o ATEA i B RS DL RBE SR, 1O
car boxyrilhra bugel svchyasisbdioRyhydrdkidis ofl % iekafiple at:bupy! @@t whibk nifGiefembvalne of
the reactions, nentioned herein. A suitable protecting group for an am no or
al kyl atrsagplswBy [reatmenl willy ampeid, foppraen)e an gmﬁ,acwngﬁmﬂ@wcleﬂ kanoy!|
gro h 0 X I .

et Fos S 36 ARG 2 b0 P RS YARIARRY bo R 0NES, PLRIACR B Brppenation

ar yl ncbhepayealie aydh @pallpiiumic-caekanpl e benzyl oxycar bonyl, or an aroyl
group, for exanple benzoyl. The deprotection 25 conditions for the above
protecting dPeapdeiongeams may hyapgovid 34 2pyeonvisaicBiesiege i lag wathepig usigeoup.
Thus, B&heﬁfiéﬁm ﬁ%hmﬂﬂesaxﬁéﬂ SR RYE ?alaaﬂ al kanoyl or al koxyear bonyl
group or an anyl group fay be renove or éxanple, by hydrolysis with a
sui t abBéolbgies] st as an al kal i :

20 The following assays can be nsed io measure the effects of the compounds of the

present invention as HDAC inhibitors, as inhibitors in vifro of pooled histone deacelylases
from nuclear extracls prepared from the human cervical cancer cell line HeLa, as mhibitors i
vifro of recombinanl human HDACI produced in Hi5 insect cells, and as inducers in vitre of
Hislone H3 acelylation in whole cells.

25 (u) fn Vitro Enzyme Assay of Pooled Histone Deacctylases

HDAC inhibilors were screened againsi pooled histone deacetylases from nuclear
extracls prepared from the human cervical cancer cell line HelLa.
The deacetylase assays were carried oul in a 40 pl reaction. 2.5 g of nuclear extract
diluted in 15 pl of recachion buffer (25 mM TosHCI (pH 8), 137 mM NaCl, 2.7 mM KCI,1
10 mM MgCly) was mixed with either buffer alone {5 p]) or buffer conlaining compound (5 pl)
[or 30 minules al ambient temperature. 23 pM finor—de-lys substrale (Biomol) diluted in 20 pl
of buffer was Llhen added to the reaction and incubaled for one hour at ambient temperature.

The reaction was stopped by addition of an equal volume (40 ul) fluor de lys developer



metal hydroxide, for exanple lithiumor sodium hydroxide. Alternatively an
acyl such as a i-bul oxycarbonyl group maybe renoved, for exanple, by
treat mgﬁbj th a suitable acid 30 as hydrochloric, sul phur| ! 5rSEﬁ'hﬁlﬁhor'
acid or tri fluoroacelic acid and an E{ylnethoxycarbonyl group such as a
benzyl oxycar bonyl group maybe renoveds Tor exanple, by hydrogenation over
a catal yst such as palladi umon-carbon, or by treatnent wi.th a Lews acid
for ex ammml]omnmhg Tsichdsiflin i no2 dd.alhe)reacfios wisk alibwcdiot dewelap i3 0pr ot ect i ng
group far a 100690 5 SEP 2006 -20 primary amno group i.s, for exanple, a
pht hal aynut&F HhAnbiF! drmprges and takretmasgscenceaneasied appn FRaatic worddenstle, far
exanpl cting
f%or da'R@%.'raaH‘ AR APV h AT uPJﬁs‘M]}ﬁd“aafl%l P%ﬁ@bﬁ@mﬁnﬁﬁﬁbﬁ

gr oup oXy group IS, exa acy group exanpl e an

aI kanoweregulmrmmmﬂs}r mfmhigﬂnsc aﬂpmmyhngmumﬂadmduakmmmﬂwﬁﬂoyl or an 5
yl met hyl %Hg for exanple benzyl . The deprol ection conditions For the

abov5e F'@F’B‘@i‘! e cpfesniE g q |mb1@é<§g§a¢q%s By pergint Hegrpase am Gregpavaoal

pr ot ec Qi or exanple, an aey] group such as an al kanoyl or

an aro%hﬂ (gB lulggﬁ?ginved for exanpl e, by hydrolysis with a suitable

base sgsh aﬁqanr ic ABkabf ' Dia@rt exanpl e lithium or sodi um

hydr oxi de. ematively an aryl nethyl group such as _a benzyl gro up may be

renoved, foﬁi&gmhi%vwmﬁfba@m rermbyaat e HPAG] priadpreddn Hio
pa' 'rrgd'u&é%%ng %‘3%?%& abh& # tRE‘%iAé‘ﬂalg% ﬁ%‘ctnﬁfnlu?a] %?&%%eﬁ{%gfup s,

an este a met or an yl~ group

V\/m oh affinilyuiidied veidy ,t\fnq:F[emanm egarbse ﬁ\}fﬂmbﬂm (SAEZMU; h a base such as
sodlun1hydrOX|de or for exanple a t-butyl group which may be renoved, for

exanpl e, Féﬁ%ﬁﬁﬁfﬂﬁxwﬁw ‘é.’ﬁfﬂai?élrlfd ﬂr%m X Hbreactign. Bﬁlw?ﬁf@zu@?é el i as
]E rifl “qrﬁrg.]i“&ﬂ%&nqj%ﬁ: f\{ *r%&néi‘ 157 RRA R4 gjr']?Hﬂa{ gyhemoved,
or exa r og |on ove Ca al'yst such as pa 1a |un} i car bon.

The pr efaeatikabwilh elips bﬁﬂ’ﬁﬁr dend EGly eﬂbmeraamﬂmm/@mmd $L@l for B he
synt hesi s using _ _conventional techniques well known in the chemical art.

Bi ol og mammﬁ%ﬂnmmm POuvh Huersdeds suhsira(Rigmal) diuied 4s 82 al ehe
eff?sgt% &E—r&:&% ro O the &Ea @Eﬁaﬂ m%ﬁﬁ ba [1%8 Ph&.ﬁ}”m b‘é'n%m A PLURLS, as

i nhi’bi tOI’S In V one eacel vyl ases rom nu ear ex ract S

pr epar eshclifowni fteppudrB mdddiovicEah eﬁﬁﬁ‘l@-’ﬁlunfdiﬂﬂb dl) Mevridellys deaslopahBdmelys in
vitro of reconbinant human HDAC | produced in H 5 insect cells, and as
i nducerentpining Trichogatin fy at sl e Thpregelanwas allgwed fo dewslap tosBp mimles at

ambient temperahure and then fluorcscence measured al an excitation wavelengih of 366 nM

and an emission wavelenglh of 465 nM. ICsp valnes for HDAC enxyme inhibilors were

20 delermined by performing dose response curves wilh individval compounds and determining
the concenlration of inhibitor producing fifty percent decreasc in the maximal signal (no
inthihitor control).

(c)  f Vitro Enzyme Assay of Hislone Dercetylase activity in whole cells

Histone H3 acetylation in whole cells using immmnahistochemistry and analysis usiap

25  the Ccllomics arrayscan. A549 cells were seeded in 96 well plates at ix 16! celly/well, and
allowed Lo adhere overmght. They were Irealed with inhibilors for 24 hours and then fixed in
1.8% formaldehyde in Iris buffered saline (TBS) for one hour. Cells were pcrmeabilized wilh
1cc-cold methanol {or 5 mimalcs, dnsed in TBS and then Blocked m TBS 3% low-lal doed
milk lor 90 minutes. Cells were then incubaled with polyclonal antibodies specific for the

30 acetylated histone H3 (Upslale #06-599) diluted 1 in 500 in TBS 3% milk for one hour. Cells
were rinsed three times in TBS and then incubated with (luorescein conjugaled secondary
antibodies (Moleeular Probes #A11008) & Hoechst 333542 {1 pg/ml) (Molecular Probes
#H3570) in TBS 1% Bovine serum albumin {(Sigma #B6917) for one hour. Unbound anlibody
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25 (a) In Vitro Enzyne Assay of Pool ed Hi stone Dcacctyl ases HDAC i nhthilors

were s ed agai nst pool ed hi sl one deacetyl ases from nucl earf] j
pr epar i@ﬁé{l} am t he human cervical cancer cell |ine HeLa. The dea?’%y@g

assays were carried out in a 40 | reg.gztion. 2.5 g of nuclear extract
diluted in 15 | of reaction buffer ™M TrisHO (pH 8), 137 nM Nadl, 2.7
mMV KCl,1 30 M Mgd 2) was m xed with either buffer alone (5 VI) or buffer
cont ai niaﬂgpmmﬁ(bymhkee EnﬁHs)wil]FBESEﬁd afteruhefingd tnmaebo@Epl of BRp easadded . to 25 pM

fluor- doI trate (Bionpl) diluted in of buffer was [hen added
to the“}cé& '?'ﬁ EF‘WEFS%P‘% arpedysed Heing i C é&“ﬁﬁ%‘i‘@ﬁ@emer ature. The
reacti on wa fHed B9 BB AL dbde ek de lys
devel oper i Egﬁ%gﬂgM?%%%ﬁ%%?gﬁgﬁ) coﬁ{[‘al ni nngTrlcchoﬁsblggl in Aat 2
pM  Theumveawiih diddividsal akrirpeest stand disveld copmifiming 86 contentrnden af inhibltoe nt

t enper at ur e, and t hen fl orescen e. ne ed at an excitati velength of
360 nMPEHCIRR Tk %ﬂahuﬁeavmﬂéﬁ@ FiEgRL SRR SorRESYEg APHE -flaiohn @nzyne

i nhi bi gjggﬁm} were determ ned by perform ng dose response curves with

i ndi vi g'orrpounds and s determ ning the concentration of inhibitor
produci ng f iAlthyugtemhe phirneheclogaakprivperibeof b campounds gh tle fomoula (A ivbint or
control). éﬂ&l‘@ In Vitro Enzyne Assay of reconbi nant HDACI A |nh| bitors
were séfl alu &bwaﬁe&bﬁ%ﬁrﬂ&rﬂeﬂﬁ@mwﬂ@ e By CeapPinasol the nsect

and 10 ARE R P eindigRRER At Rfooph o e flonk B ogges %f?é%i‘l‘%fﬁfi‘z*%)e e

deapget ﬁb@&ﬂ&ﬁ@@ﬁﬁﬁdﬂﬂf—e carried out in a 50 gl reaction. 75ng of enzyne
diluted in 15 }rl of _reaction buffer (25 m\/ITrlsHCI (pH 8), 137 mM NaCl,
2,7 mM KC , Testi{ak-vD 02 Csowa defangss %cﬁwnat%ﬁé?* O3l er al one (5 pl) or buffer

cont ai ni ng nd (g@m?%l}hgnr%ﬁ%égiwmﬂg eﬁ glgmﬁrnbl ent tenperature. 50 pM

flu or-de-ly stra | ute of 15 buffer was then

added to th&‘dtqap-tl on Eanglini the tihge.efdr éxinpde e Mdubl;at anbi ent tenperat ure-
The reaction was stopped by addition of an equal volune (50 pl) fluor de
lys devel opé’ﬁCU‘QfEiIlﬁrFBId) %Wh?ﬂaﬂwwceh%#ﬁmlﬁpww 2 Biwfmaggalicallact i on was

al | vvedtodvel fit hen
fl ugsr eseeRce” %ggﬁpggmgpg%ar?%ﬁ t %glfl[ll%vvave e%%ﬁgﬁ?j%g%&ﬁﬁ}% and an
eni ssi gecepabR RNk b ato HEbolMbI 656 orahiidsthbenf, bDAcheddcranbiabdrelia t or s wer e

20 determ ned by perform ng dose response curves wth individual conpounds
and deg¥eriafomyithrheapeaballierplaie (HmbPE $¥TIHy oducing fifty percent

decrease in ‘Ilhh %oﬁBéé:HBl mﬂr g@ﬁl %0@191 suitable for oral adminisiration, for example as a

lablet or capsule, lor parenteral injection (including intravenous, subcutaneous, intramuscular,
20 inlravascular or infusion) as a slerile solulion, suspension or emulsion, for lopical
adminisiralion as an ointmenl or cream or for reclal admmistration as a supposilory.
In general the above composilions may be prepared in 2 conventional manner using
conventional excipienis.
The compound of formula (I) will normally be administered 10 a warm-blooded animal
25  at a unit dose within the range 5-5000 mg per squarc meter body area of the ammal, 1.,
approximatcly 0.1-100 mg/kg, and this normally provides a therapentically-cffeciive dose. A
unit dose form such as a lablet or capsule will usually contain, for example 1-250 mg of active
ingredienl. Preferably a daily dose in the range of 1-50 mg/kg is employed. However the daily
dosze will necessarily be varied depending upon Lthe host irealed, Ihe particular route of
3¢ adminisiralion, and the scverity of Lhe illness being treaied, Accordingly the oplimum dosage

may be determined by (he praclilioner who is rcating any parlicular patient.
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i nhibitor control). (c) In Virro Enzyne Assay of H's tone Deaeeﬂé;!‘
activi tI\; in whole cells Histone 113 acetylalion in whole cells r%gﬁ 2005

i munoRP8eMWchen st ry and analysis using 25 the Ccllomcs arrayscan. A549
cells were seeded in 96 well plates at i x 104 cell s/well, and allowed to
adhere overnight. They were treated w#3h inhibitors for 24 hours and then
fixed in 1.8%formal dehyde in iris buffered saline (TBS) for one hour.

Cel I's were meopsaubhded: Mbb&n/pbﬁﬂs@@ﬁﬂedﬁﬁtlﬁ@ﬁ@kenftﬁfwﬁudﬂ BHhes, rinsed in
TBS and then blocked in TBS 3% lowfal dried ml for 90 m nutes. Cells

wer e t ipbarmiagewlisatly acogptahleseltpe frovieg hydrelybablis esterop emids thereof, ardnifegtve

acetyl at d hi st qne ate #06- 599 d|| Ied | n TBS.3% m | k
for onaelh grrte Do ByloB pRGuhRe futate iith bbb chelevuf «PRe ittt ca wi « n
f1 uor esigg HD&@inHHﬁ{b%dp:%?&ﬁB@'W&als@ﬂéﬁeh@dha@%c(&% dP6he ﬁ:%eﬂ’fA 11008) &
Hoechst 333542 (1 pgl'm | Mol ecul ar Probes 70) in TBS | % Bovi ne serum

al bumi m\(emlgnma#ﬁsmmedﬂmﬂwdnbtbﬂmrﬂf MWSMWMM&@OB@&SM SEP 200&
-22 wa rinses w and afte the fin i.nse 100 pl
of TS RS RG Aecopiat b SeSheatndsof F e il ks aard S Sty [he
Cel | oMig fhedfcbfet BNdisEdeed or Medibtd TohdifiordACdihied aldh Of & e 18, HB{agT M ned by
perform ng dose response curves with individual conmpounds and then

deternmu}mgabtml]moﬁnmﬁundsmaﬂbgfmadrlhpmduocaﬁ%@dﬂn‘bﬂwﬁf&ﬂynpercent of the
maxi mal al , (;referenc und cont Trichos bn A (S ,

At houdFP RO e et b gerirRs Frs bR ELBRBEn AR e hOnPaR o (1)
varyy  Wdvidsi fudfoH e trééﬂﬁﬂ%ﬁﬁhﬁi‘ﬂi%ﬁto?ﬁmh B Aarafhisdd by inhfis&assEed by
conmpounds of the Fornula™l, 'may be denonstrated at the fol l'owi ng

concentHa4Censynoes, dmshtscumpmmds umyﬂmmeeddb frivhree 20 apipudi ferabvseler and (b):
Test (a)'- 1Cso in.the ra for e ,CSOOAM Test (b):- 1C50 in
t he raﬁ%j?é1 al?ﬁ“'é%(%ﬁfﬁlp Ii’}rélg% “‘“‘1@8 EC50 in the range, for .

exanpl e, < QR té%@&ﬁiie@gnlttﬁeﬁreEH{ttlﬁ\.%ﬁh&?&%&tm‘ﬁfnﬂM d EMSIPuh@BT flere s

provi ded a phar maceutlca 15 conposition which conprises a‘conpound of the
f or mul dor@rtila (Iprora Hhh:anmumﬂlyma:tdp;ahlmtt@pmabwehg:h-biysahie Estenvaneonithy dr ol ysabl e

RO TR TN R T
form s%%@_ for or aI adm nistration, for exanple as a
Thus according to a further aspect of (the invention there is provided a compound of
the formula (I}, or a pharmaceulically acceplable sall or fr vive hydrolysable esler or amide
thereof, as defined hereinbefore for use as a medicament.

20 According to a [urlher aspect of the invenlion there 1s provided Ihe use of a compound
of the fomula (1), or a pharmaceutically acceplable sall or in vive hydrolysable esler or amide
thereol, as defined hercinbefore in (he manufacture of a medicament for use in Lhe production
of a HDAC 1nhibitory effect in a warm-blooded antmal such as man.

According to a further fzature of Lhis aspect of the invention there is provided a

25 methed for producing a HDAC inhibitory effect in a wamm-bleoded animal, such as man, in
need of such freatment which compnses adminislenng Lo said ammal an eflective amounL ol a
compound of (he formula (I), or a phanmaceutically acceptable salt or i vive hydrolysable
esler or amide thereof, as dehned herembelore.

According lo a further aspect of the invenlion there 15 provided the use of 2 compound

30 of the formula (T}, or a pharmaceulically acceplable sall or in vive hydrolysable esler or amide

thereof, as defined hereinbefore in the manufacture ofa medicament for use in (he produchion
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tabl et or capsule, for parenteral injection (including intravenous,

subcut apeous, intranuscular, 20 intravascular or infusion) agl g %E r'p

sol uti &6 Quspen5| on or enul si on, for topical admnistration as a [ ﬁEnt
or creamor for rectal adm nistration_as a suppository. In general the
above conpositions may be prepared i 2% conventional nanner using

conventional excipients. The conpound of formula (1) will nornmally be
adm ni sf £EQTcycl: iahibvRo (ah@eele gralifrfon) fectin watiti-blodesPaniinkiudh biie range
5-5000 ng per square neter body area of the aninma', i,e, approxinmately

0. 1- 100@Ry/ kg, and th| s normally provides a therapeutical | y-effective dose.

A it 45 L AnmENG o e R e SRRt Ep L lon YR Yofihal 7 [

exanple 1-2 Ve ngre era dose”in the

range fethbd¥6r pﬁiﬁﬂiﬁﬂng § can@}dwmﬁlbltﬂngarcenlmlﬁamwn) Rgein WhmpblegeRri |y

be varied depending upon the host treated, the particular route of 30
adnisni gnimel,isaeh assman, ik acekaisnrh (reasmenkighich pw@ﬁg%@ﬂwgmﬁtp@m tcsaidanioaki ngl y

any part P SaAFcobg & BF Bsatinelt ohots £Hphhlwrs Rty FERM HIES, ho°

conpoupgdsvsiRfdrsRshbl destiOr RAEESRErch N 6 Ab ARl heBdinteforehar maceut i cal |y
acceptable salt or in vivo hydrol ysabl e ester or amde thereof, are

effective deterdipygde an pddilipnal dradureafithins amier! of thy infenliom] lbma&gnrmsl)a;l awhi ch
propert ileved to.arise fr their HDC|nh|b|tor roperties. W
D) 6 bl of fra Gt iR sl §Fdcd b, S aty uielh S BieRTE T ot veo
i N fohewhh Birpriass Mmﬂﬁ&'nﬂ? ENEAH Snindf h BAEURE atfoudPON QShuad df the
differentiation. Accordin t he conpounds of the present invention are

expect ‘éumulba Bk ﬂuse’fmuacmnqa ¥ atacptablecmatt cofr vive bydrelysahic estetiacamidondi ti ons
medi a Ied or by HDAC enzynes, i.e_ the conpounds nmaybe used
to proﬁﬁﬁ%‘ g'%ﬁf”f’q Bﬁ'f%?‘y effect in a warm bl ooded animal in need of

such treat MaREerdiHa4s atfﬁa%ﬁ@mrwﬁmqhvéﬂh%nmﬁﬁﬁ ?snﬂa'cﬂﬂﬁr’:ﬂhhd)af ke fathiyyd de a
method for treating the proliferation of malignant cells characterised by

i nhi b| {li).oox dq:fhdnhm@"erﬂzfymtdﬁle Bﬂlttrhevnforlrwduﬂtﬂtsblﬁwyﬁb@ amidd lfeoeafrsduce an
anti - '%klt% at.lv ef.f dlale? ne Ol’l_L art |\-(;thel |b|t|on of
DAs, e RETR e ﬂagiwél BB Of R NSdeETER: fof R h HeAmERLoT 8955  ov i ded
conpound of AB&dinkQb Al haditiblal féHm:% o B H%%@Mﬂtﬁ@inhhémﬁ:ﬁﬁﬁ%@@ﬁ%vﬁ%ﬂh or in
vivo hydrol ysabl e 'ester or am de 15 thereof, as defined hereinbefore for

use i ncempamndad i formelat(Pent a p]ﬁamiaecrimgnlWaqmcptaHmmlt obipdyve lydrelhsbipy .

esler or amide thereot, as defined hercinbefore, for use in the rcabmenl of cancer.

Th a further aspecl ol the presenl invenlion there is provided the nse of a compound of
20 Ihe formula (1), or a pharmacculically acceptable sall ar f» wive hydrolysable csler or amide
thereof, as dehned hereinbelore, in the manufacture of a medicament for use in lung cancer,
colorectal cancer, breast cancer, prostale cancer, lymphoma and leukaemia,
In a further aspecl of the present invenlion the is provided a method of trealing lung
cancer, colorectal cancer, breast cancer, proslale cancer, lymphoma or lenkaemia, n a
25  warmm-blogded animal, such as man, 1n need of such treatment which comprises admmistering
lo satd amimal an elfechve amount of a compound of the formula (T), or a phanmaceutically
acceplable sall or in vivo hydrolysable esler or amide thereof, as defined hereinbefore,
{Cancers Lthat are amenable to Ireatment with the present invention include oesophageal
cancer, myeloma, hepalocellular, pancrealic and cervical cancer, Ewings tumour,
3¢ newroblasioma, kaposis sarcoma, ovanan cancer, breasl cancer, coloreclal cancer, prosiale

cancer, bladder cancer, melanoma, lung cancer [including non small cell lung cancer



Thus according to a further aspect of the invention there is provided a
compound of the formula (1), or a pharmaceutically accept alse SEpl rin
Vi vo h}ﬁ?ﬁ%”sabl e ester or am de thereof, as defined hereinbef ogg gﬂgﬁ use
as a nedi cament 20 According to a further aspect of the invention there is
provi ded the use of a conpound of th& for nul a (1), or a pharnmaceutically
acceptable salt or in vivo hydrol ysable ester or am de thereof, as defined

her ci HENSQL@?]hIEH il e luh@elneep(STL(), i 2R, Hetd antbRedictahdte, Hraiaduct i on
of a HDAC inhibitory effect in a warm bl ooded ani mal such as man_ Accordi ng

to a fguoeercrabeangee hanphomasanddgdecmés. t he i nvention there is provided a 25
nmet hod for oducing a H i.nhi bi t or ffect i war m bl ooded -ani nal

Such as man P 1> FSEST B VIS i peiteatiol ot b OB, PELBBatmEE Y ng o
sai d aﬂbd’?lab@‘haﬂfnﬁ}ﬁﬁw AOBREdHIe Bsiér o anfidNORREl 28 el HepsiAbdfare( ok ns®r a
pharmaceutically acceptable salt or in vivo hydrolysable ester or am de

t herSeofn 2 methedfof irealitpindpmraloy diseses.oubimmung disefsgs thdallagpagapiof t he
i nventi,on there is provided the use of a conmpound 30 of the fornmula ([), or
a pharﬁg ¥ically acceptable salt or in viva hydrol ysabl e ester or anide

thereof, asigpiripas NeimporalbP iR fofinkld ,“@:'W]fél?&%ﬁ]ﬁéﬁl'@al]: comslile sareat inFor
use jr) the p?%duction]€¢ 100690 0 5 SEE 200 - 24 gf grcgll cycle "

i nhi bi viyehydeetsseble eler prashide drearofois)debfiédbercinheiaranty providod e aisain aral  such

as man. ;Accaording ta a furth feature of this aspec f the invention
Chere. Piethopt ralioe nprilian 08 e P BbEPray Des ARREHbs ety i
(anfg - g@ﬁl?,'iﬂﬂ-ﬁhﬁlﬁﬁtﬁlﬂéf tﬂ@?aﬁlf‘of-ﬁf&ilihd] RcV@EpRehal 19 PsRmacA BIW distiieh as man,
in need of such treatnment which conprises adnministering to said animl an
ef f ect bleeratine ool isoindagastobip infimehatione o skhin Eespacjallyqsonagih &ezemeeut i cal |y

acceptagble salt or . in vivo drol ysabl e ter or .am ther eof , .as.defined
ner of nEPGILS. Rlipiaslgeels uit R P Ay SR SRR R e

I nvent hadkahib akBrifis aRhAN: Sffcéted HRAIRQEG A cNRAAING-eRRGA cukdpathi@r M bl ooded
animal, such as man, in need of such treatnment 10 which conprises

admi ni systeriindupus egdhenansuspdsitang, ehfoaet shrgustmsdnng disexmes; bnpwintid, pleur re
formula,(l), .or a pharmaceutically acceptabl e sal.t, or i.n vjivo .hydrolysabic
oot B BpitbdpbeiBiiod e BRGne framis SHor DA ot S e AR T YR or  hor
feat ur ga@frididedxiyention there is 74a conpound of the formula (1), or a

pharmaceutically acceptable salt or in viva hydrol ysable ester or am de
t her eoF. as Further provided 1s a compound of the formula (T}, or a pharmaceulically acceptable

salt or fa vive hydrolysable ester or amide thereof, as defined hereinbefore, for use as a
medicament in the trealment of inﬂaﬂunat(-:-i'y discascs, auloimmunc discascs and
20 allergic/alopic diseases in o warm-blgoded animal such as man,
In parlici.llar a compound of the formula (1), or a pharmaceutically acceplable salt or ir
vivo hydrolysable esler or amide thereo[ as defined hereinbefore, is provided for use as a
medicamen! in the treatment of inflammaticn of the joint (especially theumaloid arthritis,
osleoarthrilis and gout), inflammalion of lhe pastro-inlestinal tracl {cspecially inflammalory
25 bowel dizsease, ulcerative colilis and gastnbis), inflammation of the skin (espectally psoriasis,
eczema, dermatilis), mulliple sclerosis, alherosclerosis, spondyloarthropalhies {ankylosing
spondylilis, psoralic arthrilis, arthrilis connected Lo ulccrative colilis), AIDS-related
nenropathies, systemic Topus erythemalosns, asthma, chromc obsiruchive lung diseases,
brenchilis, plevritis, adult respiralory dislress syndrome, sepsis, and acuie and chronic
310 hepatilis (gither viral, bactenal or toxic)..
Furlher provided is the use of a compound of the formula (1), or a pharmaceulically

acceplable salt or /im vive hydrolysable csler or amide thereof, as defined hercinbefore, in The
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15 defined hereinbefore in the manufacture of a nedicanment for use in the
treat f cancer. According to an additional feature of thi of
t he iﬁ@ﬁglﬂon there is provided a conpound of the formula (Q)? S%?pgﬁﬁ

pharmaceutically acceptable salt or _iﬂi_vi vo hydrol ysable ester or amde
t hereof, as defined hercinbeforc, for“use in the Ircatnmenl of cancer. Ina

further asp eel of the present invention there is provided the use of a
c onpounsinalactufiolfidreedioamnent dor(ub in e tatprent phodlammedddy yhsgewepuddinenagl t  or

i n vivq. hydrol bl.e, ester. or am de thereqf,.as defined hereinbefore, in

t he rraﬁ'ﬁ"?%ﬁ m%ﬂﬁg‘fgl‘é{'ﬂﬁ)gtﬁf@ e £ oY s o?cﬁf%laﬂﬁﬁzﬁéﬁﬁkﬁmm'col orectal cancer,
breast cancgg saRdobbdé heGRteTihe dostRRATR &1dhd BekAscor driptdldciet her aspect
of the present invention the is provided a nethod of treating |lung cancer,

eol or egcaimenbricagrartidblaast-prelifestion gruesse atiB neerssaly be yaphlolependhing enkeeni a,
ina 2 rm bl pode IJjral ., such as, man, .in ed of .such treatnent which
comr | Bor Heiesin BETRENT (P BiStRAGR S CHAFe B BOALGRS SHRRIFE At mpoung
of theadQnhleArahde for¥kampRIVIBRGEYkd, GRIENbIYACSEMoAR i€ ef@bdpe@r 10 viva
hydr ol ysal;l e estéef% c(')r adee t her eofg,’ﬁ)gés dety(ialned hereli nbef ogrce, Cancers that
ar e anenabl Fh¢ HDAG athilsitury witbhtytdeéingd ks enbeforemmt boapnlied hsidecle duomiyageal

cancer, el Ema hgpat oeel | ul ar, ancr.eat I.c_ and cervi cgl c%ncer, E@a’ ngs
t umour ARG Bhrdsliqen g a qompoupd SEe inyenlion, oor oL pofe giier subgfances and/ak o

colore neat, t 1k BE simTBLASRR eq i}l Cancer
[i ncl ug?t:ﬁiémﬁ%n ﬁ”?@&@?ﬁ%%ﬁ%@? S bey e S a pimilea Po5rAIRSCLO)  and

sneldl  ordepatatenagginuaistration GThOdjvides tomponeatsodithe Wedmiesnth thedlkldoaincer, brain
cancer, renal cancer., | homa and | eukacm a. There is.farther provided is
o onpsitramepfies s noatil pledl wsodiaae PEGRl Gt B Billa o |
Vi vo hydiioh Sl ®ith incef. 1A FedRal HROERY thAGthdelhiRfeE) SF ARG Bhfint Or use
5in a nmethod oFtreating i n 1] anmmatory di seases, autol mmone di séases and

al i er gireitacopinaddidios éatesell lcpclp ahibituy eeatmenbdafimed deminbefes oyl a (1), or

a pharmaceutically acceptable sal r.in .vivo hydrol ysabl e ester _or am de
E her et TEgs. BERIHATIE COPABLIERE, SUch AFBUhHEY FBY Trdels anesr et Ab Moot
tregti GHEE%%EIEQBEQ{H‘ vk QdHis-(especi al 'y rheumatoid arihri Us,

t |

osteoarthri s and 10 gout), Tnflanmation of the gastro-intestinal tract
(especiial | yothef taiheyateankibiiosizenls fmbwerk byitheeamt ovdiffeoint meshamemghetir i 1i

s), infla iQqn of _the skin (especi.al sSor.i.asi Z . dermatitis),
o1 1 pieSe Reied hebisf e ot BrAgTHG prelin R DK AR TSRy | 051 g

spondyhLiditSlar PR ihRiblth&, arthritis, arthritis connected to ulcerative
colitis), AIDS-relat eci neur opat hi es, _
{ii) cytostatic agents such as anticesirogens (for example tamoxifen, toremifens,

20 raloxifene, droloxifene, iodoxyfene}, progestogens (for cxample mepcesirol acctate), aromalase
inhibitors (for example anastrozole, letrazole, vorazole, exemeslane), anliprogesiogens,
antiandrogens (for example flutamide, nilulamide, bicalutamide, cyprotercne acelate), LHRH
aponisls and antagonists {for cxample goscrelin acctate, luprolide), inhibitors of teslosterone
Sa-dihydroreductase (for example finaslende}, anli-invasion agents (for example

25 metailoprotcinasc inhibitors like marimastal and inhibilors of urckinase plasminogen activator
receptor function) and inhibilors of growth laclor funcltion, {(such growlh laclors melude lor
example vascular endothelial growth factor, epitheliz]l growth faclor, platelel denved growth
faclor and hepatocyte prowlh factor such inhibilors include growth faclor antibodies, growth
factor receplor anlibodies, Lyrosine kinase inhibilors and senme/threonine kinase mhibilors);

3¢ (iii)  anliproliferativefantineoplaslic drugs and combmations thereof, as used in medieal
oncology, such as antimelaboliles (for example antifolatzs like methotrexate,

Huogropynmidines hike 5-lluorouracil, purine and adenozsme analogucs, cylosine arabinoside);
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system c | upus eryl hemal osus, asthma, chronic obstructive |ung di seases,
bronchitis, pleuri Lis, 15 adult respiratory distress syndro pging, and
acute AAMWhronic hepatitis (either viral,- bacterial or toxic SEEugpﬁer
provi ded is a conpound of the formula 41), or a pharmaceutically acceptable
salt or in vivo hydrol ysable es ter of? ami de thereof, as defined

herei nbefore, for use as a nedicanent in the treatnent of inflammatory

di seas@fililaidnPamibisiie (thr eea6Hl% adhtacyOlireds like dogarubieing de®@aa®Ra: cpifutdcin

war m bl ooded ani mal such as man. In particular a conpound of the fornula

(1), onndidsndraacauenyan(y dasinossy), evdumyen); pletingm deringtines (ips sxarerlest er

bl n Rty Efthopt iy AR QUELSRR kBt nido Rh MLOEE RAERHRE 50 B
r heunatchiothriudill hisuphan astlphsspharidesifesfamieyiiilrosduifds pira¢ jad ntifnifotie

gastro-intestinal tract (especially i1nflammatory 25 bowel disease,
ul ce¥ awEsms tor sxamplawacyalkelpidsiliky vimepeilingand lagpidsfike fxobkpietqrelpeci al |y

o ik em SRS R b p ot T Bt T bt >

art hri hinzasfiRNepbReard)0 Ul cerative colitis), AIDS-related neuropathies,
system c |lupus erythematosus, asthma, chronic obstructive |ung diseases,

br onchi{t s, aptisngiqeenicagents the woeshy ddesmy merkanisasiren tbpssdelinglkpsi s, and

t d.gh .c 30 h titi I t i r.al .. t.erial t oxi . Furth
o vt e beTE (s SR B R EbHBE e sapan % Hiars Sty oPlpioslil et cal Ty
accapt HMRiod MdgidilalinNr=YbMA, ﬁmﬁ&lgﬁ@m@iﬁ%ﬁfg Wiculr lﬁ%eﬁ{%ag%m‘s; a@s defined

herei nbefore, in thei;; 100690 SEP 2066 ~ -26 manufacture of a
medi cafent fdoileredialion aginds (fpreremphe rebhoicacidandwiteymn B).seases, aut oi nmune

di seases and al |l .erqgi ¢c/.at opi | seases ip a warntbl.ooded ani such as nan.
e Stat oo apserdinglods sSBeLoflhS FEERS L Rert BB A A R Tt
pr ophyleafhhiging b cBRApIRR ofthe forR@ld ﬂlpwt :?r;ereﬁnﬁéhbmﬁih@fnirc LS B ddidhapease wil |

necessarily be vari ed dependi ng on s host treated, the route of
adni ni shi-dotow sshatandeas sefinyd heyeiobefotedor thi wegjoind iepnent ebtasder. A unit dose

I n the range, . exaopl e, 1-100 kg,,.preferably 1-50 / 1.S vi.saged.
Theiroac | it i hoy SIBBr e 3 dmpaibia orisire o Sranadeer S ch BRSO

t her apphmacT@iycally ‘é&leiiﬁhle' sﬂl@&dﬁntﬁ%ﬁﬁb@saﬁﬁr@m AhidedBedeBY aRLdIQN, One or
nore ot her substances and/or treatnménts. Such conjoint treatnment nmay be
achi evadctolasypnoicol duicad tanld inahedus]opsegtant staldaidisabicn ©€ paviab end in vivo

adm N1 34T AR BF e Satehlion of (he e ST BARR RISt bl Syl SN M 1abofeedry® ' €' ¢

ammals such as cals, dogs, rabbils, monkeys, rals and mice, as part of the scarch for new

20 therapeutic agents.

For the benelil of the reader, where a pharmaceutical composilion comprising a
compound of formula (I, or Lhe use of a compound of formula (T) as a medicamenl, or the use
of 2 compound of formula (I} n a method of treatment, or the use of a compound of formula
({I) in ¢ manufacture of a medicament, or Lhe use of a compound of formula (1) in the

25  treatmenl of cancer, 18 described herein, il is to be undersiood that here, e definition of the
compound of formula (I) includes the compounds N-(2-amino-6-hydroxyphenyl)}-4-(1-
methylhomopiperazin-4-yl)benzamide;
N-(2-amino-6-methylphenyl)-4-(1-methylhomopiperazin-4-yl}benzarmde;
MN-({2-aminophenyl)-4-( 1--butoxycarbonylhomoniperazin-4-vl }benzamide; and N-(2-

16 aminophenyl)-4-{ l-methylhomopiperazin-4-yl)benzamide.
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medi cal oncology it is normal practice to use a conbination of different

f or mes {] treatment to treat each patient with cancer. |n ndHBEcSEP 9g®R! ogy
t he ot ﬂ@ Isg(!]orrponent(s) of such conjoint treatnent in addition to the cell
cycle inhibitory treatnment defined herei nbefore may be: surgery,

radi ot herapy or chenot herapy. Such chéhot herapy may i nclude one or nore of
the 15 follow ng categories of anti-tunmour agents: (i) other cell cycle

i nhi bi tory ghefitentiGaiviliadk b ylldshated dirthedb]l6hvinkExaniple¥ae Rddhs genelilm t hose
defined herejinbefore, for exanple cyclin dependent kinase (CDKB i nhibitors,
in particukBr CORSraiins WwiTe srsied Opt gt ambiesy tempasatutfe it 4 SigaAngesl7 to 25°C
antioestrogens_(for exanple.tanoxifen, toremfen 20 ral gxi f ene,

i ol ax PPORARR g e BRR P b s S H S Ao e ol acerate)
aronal ase iGN bietrsPosatich® vt @it Pod bFThiaBZ&}aBoralieh [Pk and GoAZEp €,

exemest ane), antipngestogens, antiandrogens (for exanple flutam de,

ni | Wt aprateduns;s wareragiaddal aBenyemoual o sesiduat salidy by filRpionagoni st s and

ant agoni st s (£ or anpl, e screli efate, luprolide).,.inhibitoys.of

st gat er ondid S5 <SRRG ERR SR byt D Sinr Bl b S B pERREEFf L oo on
agent s chdofriatdptapi (METC)®Rira bt @Rhiddnas ek IKIBdclicl Siliga [ Ak S3I¥EY biMAsicRt and

I nhi bitors of urokinase BI asm nogen activator receptor function) and

i nhi bi Ladsomwep BF ol (At 23V Hrretarsrek plone siheueiaged om EddewksDimsladbe f or
exanpl e, vascul ar. .endot hel.i al, growt h fact.or i theldal qgro factor,
o oo SRR i PR Ll B RS DL Bl o el eyt

i nhjdai pRise siingl Mﬂexeﬂﬁ %h af[?ﬁltaﬁfax@m Q@ﬂmﬁﬁﬁmeﬂwﬁ coh@&ept or
anti bodi es, tyrosine ki nase inhibitors and sennelthreoni ne ki nase

i nhi bi tors) {ivB0 (iclds) wheneinpesehl, fesrral hoasszanidy e opiximuinatidingbls: and

conbi nations .thereof, as.used in i ca col . Suc anti el abolil es
(For exanpl Lant 1 Gyrirant pReingy fbBr SR prducpi Mgy GTweE | ke

5- | | uoegntiratklby mdlehin® 2640 ARl TRMIDAINAL 9Fass SPdeRal RERERE! MASitsa) ; 1
00660 o ARU Y MRl a@iic 3 anaR TRV ot| es S

ant hr abpabardewni (BB )doassspailesl dala scnahtgiocdysiegi Platioohspecimeehctatandbi ci n,

LR SRRl SRS Rl RS a8 S B  BET ©
nei ph ghiAariues Gk Ofm@RRARG dn thBdsid YRR RBARLAS spkdRshan de,

nilrosoureas, thiotepa); antimtatic agents (for exanple virica al kal oi ds
| i ke videterihisied using adebl|Jadd Cas40 spectiremetr opcealimpat ¢ ficld Swsppihad A0 Midz,

D1 0t SEAEL 2. S POUDBIALL S SRS i PR, 520 B POSI
AM300 spectromeler operating al a field strength of 300MHz], the following abbreviations
20 have been used: s, singlet; d, doublet; L, Lriplet; g, quartet; m, multiplet; br, broad;
(vi)  inlermediales were nol generally fully characterised and purily was assessed by
[bvin layer chromatographic, HPLC, mfra-red (JR) and/or NMR. analysis,
{vit) melling points are uncorrected and were delenmined using a Metller SP62
automalic melfing point apparatus or an oil-balh apparats; melling points for the
25 end-products of the formula () were determined afier cryslallisalion from a convenlional
orpanic solvent such as clthanol, methanol, acetone, ether or hexane, alone or in admixire;
(vili} ibe lollowing abbrevialions have been used.-
DMF N, N-dimethylformamide
DMSO0 dimcthylsulphoxide

30 THF telrabhydrofuran
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(iv) antiangiogenic agents that work by difFerent nmechanisns fromthose
defined  hereinbefore (for exanple receptor tyrosine Ki nases[]I5 ISEPTEIE2 .

i nhi bi 480@%f i nt egrin ctvp3 to function, angioslalin, razoxin,

t hal i dom de), and including vascul ar targeting agents; and (v)
differentiation agents (for exanple ré¥trnoic acid and vitanin D). According
to this aspect of the invention there is provided a pharnaceutical product

conpri $ixaghpde gonpound of the formula (1) as defined hereinbcforc and an
addi tional anti-tunmour substance as _defined hereinbefore for the conjoint

t r eat ndhiZ-4minephawlibpyridindivibensamide hei r use in therapeutic nedicine,

I e e e T e
phar meg@isagineh| 1 ¥ahd:Gnk 12 HpardeyalicanEnh nﬁﬂﬁjr&%@ﬂﬂﬂéxdleﬁﬁﬁlﬁtﬂdﬁn@tz inly V| tro
and in vivo, lest systens for the evaluation of the effects of inhibitors

of del WeegPiresdps pmbiany tamperabws for appoximatchnd (Shane Thasesuliant prefipjinte wabbi t s,
”D“key%alll_éo ?&ﬁfﬁi@mﬁhﬁ%d 8? @ﬁ%m"ﬁo i3 &34 Hﬂmy?ﬁmc%’}{ﬂch dneLaneyt, g’é{ i on

agent s ene e reader Her € capharnaceuts ¢are conp

conpri e lPoongRIUREe Wi s ﬁ}drﬁﬂﬂmﬂeacdelag, m%)tmﬂusgecﬂzﬁmﬁ (DRI, ®f (hor mul a
(1) as a nedicanent, or the use of a conpound ~F fornmula éli’iﬂ}l n a net hod

of tredtieh}? (tollll,ﬁeﬁmellaf 837 (Ed)ﬁ%uﬁaﬂéql 2By S &d, 2ED) 8.P6 ( nHheE Bet ur e
of a of a conmpound of formula (1) in the 25
treat ﬁﬁbc@;ﬁﬁ’éﬁg@i gﬁag:@rl‘bed herein, it is to be understood that here,

thejdefinition of the conpound offonnula (1) includes the conpounds
N- ( 2- am no- 6- hydr oxyphenyl ) -4- (1 m et hy] honopi perazin-4 -yl) benzani de;

N- ( 2- adixampde Fet hyl phenyl ) - 4 (] - et hyl hormpi p erazin-4-yl)benzam de;

N-( 2- am | ).- 4- b t b d d
N (5. 230" of SsiEApiorols -G RS IR 2 B0, e ohRipeR ™o s’ oop

2006  MIAOEBuLSBycafdtBylafiRdhci) -%ﬁﬁanmmﬂg klaetirial daeebabidd Ihgive a@ld ow ng

Exanpl es i n which, generally (|) opera lions were carried out at anbient
t errper spmpeunds described fihEable h génless atherase sipte, eartesonapouad mes phiained ot ilan
|ne[ %% l%chh‘das grgon unl ess otherwi se stated; (ii) evaporations were
car i ed®YGH"BY ?fﬂlary evaporation in vacua and wor k- up s procedures were
carried out after renoval of residuglahgol ids by filtration; (iii) columm
chromat ography (by the flash procedure) and nedi um pressure liquid

: O
N
H

H,N

Noic r! Analytical Data SM
I quinolin-8-yl NMR Spectrum: (DMSO-dg) 7.37 (t, | Meth 2

1H), 749 (1, LH), 7.62 (d, 1H), 7.78
{m, 5H), 7.93 (d, IH), &.18 (d, 1H),
8.31 (d, 2H), 8.72 (d, 1H), 9.04 (dd,
1H), 10,75 (s, 1H); Mass Spectrum:
M+H" 340.

2 pyridin-3-y1 NMR Spectum: {DMSO-dg) 7.32 (m, | Meth 3
2H), 7.43 (d, 1H), 7.57 (d, 1H), 7.95
(dd, 1H), 8.03 (d, 2H), 8.27 (d, 2H),




chromat ography (MPLC) were perfornmed on Merck Kieselgel silica (Art. 9335)
or Merck Llchroprep RP-18 (Art. 9303) reversed-phase S|I|caDGbSEPWQQEfron1
E. MerdR0 !ajarnsladt Germany or high pressure |iquid chromatography
(HPLC) was performed on C18 reverse to phase silica, for exanple on a
Dynamax C- 18 60A preparative reverse@ﬂphase colum; (iv) yields, where pr
esent, are not necessarily the naxi num attai nable; (v) in general, the
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(d, 3H), 8.06 (d, 210), 8.33 (5, 1H),

10.32 {s, 1H); Mass Specirum- M+H"

279.

Methfd vashed

2-methylpyridin-4-yl

NMRE Spectrum: (DMSQ-dg) 2.82 (s,
3H), 7.21 (m, 1H), 7.29 (m, 2H), 7.51
(d, 2H), §.20 (4, 2H), 8.31 (m, 3H},
841 (s, 1H), 8.89 (d, 1H), 10.51 {s.
1H); Mass Spectrum: M+H" 304.

Meth 7

2-Nupropyridin-4-yl

NMR Spectrum: {DMSO-dg) 7.26-7.33
(m, 3H), 749 (d, 1H), 7.68 (s, 1H),
7.83 (m, 1H), B.0B (d, 2H), 8.23 (d,
2H), 8.37 {d, JH), 10.50 (s, 1H); Mass
Speclum: M+H" 308.

Melh 8




the title conpound as its hydrochloride (43 ng, 46%; NWVR Sp grsyz_‘rrp
(DIVBOdG& 7.31 (m 2H), 7.39 (t, 111), 7.54 (t, 111), 8.17 ﬁ ! 1£G068. 30
(d, 211996903 40 (d, 2H), 8.96 (d, 2H), 10.62 (s, ] H); Mass Spectrum MrH+

290. 10 Exanpl e 2 Using an anal ogous

EL

ocedure to that described in Exanple

1, the appropriate N (2-t-butoxycarbdhyl am nophenyl)-benzam de starting
material was reacted to give the conpounds descri bed in Tab] ¢ 1. Unless
ot herwi se sl ated, each conpound was obtained as its 15 hydrochl oride salt
Tablel|lg Rl MiadgddyINot e R Analytmqgl ﬁM(DMmUdgaOhG?%HMM Shr um
(DVBOJ{d6) 7} 37 (t, Meth 2 1 H), 762% 7.78 (m
51-1) | 7.93 (d, 1H), 8.18 (d, 1H)|,IH)8738 (LAF2RpS (4. VH), 964@-0, 9.04 ({dd,
111), |10,75| (s, | H); Mass Spectr | NVR
Spect {um  (PVBO-d6)” 7.32 (m Net f) 150; %lﬁdv%\sg(@@ Hiﬁj Pig! d, 1H), [7.95
(dd, IN), 8}03 (d, 2H), 8.27 (d, &I]_:ﬁ)igﬁ*‘ﬂ/g gﬂg m@g@; ﬂ;if? 2006 100690 -B0-
Note R Analytical Data SM 8.72 ’3 9,25 (s, I R,
10.60|(s. 1H; Mass Spectrum NHIM@EE_ M+H 295
0 2-amino-pyrimidin-6-y1 NMR Specttum: (DMSO-dg) 7.32 (m, | Meth 10
2H), 7.41 (m, 1H), 7.57 {m, 2[1), 8.30
(m, 4H), 8.51 (4, 1H), 10.64 (s, 1H);
Mass Spectrum: M+H" 306.
10 pyrimidin-6-yl NMER Spectrum: {DMSO-ds) 7.33 (m, Melh 11
AH), 7,52 (m, TH), .25 (m, 3H), 8.40
(d, 2H), 8.95 (d, 1H), 2.33 (5, 1H), 10.52
(s, |H); Mass Specirum: M+H" 291.
1 2-chloro-pyrimidin-6-y1 NMR_Spcectrum: (DMSO-dg) 7.39 (m, | Melh 12
2H), 7.46 (dd, 1H), 7.58 (dd, 1H), B.30
(m, 3H), 8.39 (d, 2H), 8.97 (d, 1H),
10.72 (s, 1H); Mass Spectrum: M+11"
325,
Example 3

N-(Z-Aminophenyl)-4-morpholinobenzamide

A solution of | {N-l-buloxycarbonylaming)-2-aminobenzene (Mcthod 17; 104 mg, 0.5
mmol} in DMF (1.6 ml) was added lo 4-morpholincbenzoic acid (149 mg, 0.5 mmol})
followed by 4-{4,6-dimethoxy-1,3,5-lriazinyl-2-y)-4-methylmerpholinium chlonde {(Method
18, 138 mg, 0.5 mmol} and 1he reachion mixtire slirred at ambicnt temperature for 48 hours.
The solvenl was removed in vacye and the resullant residne partilionad belween ethyl acetale
10 and water. The organic phase was separaied, then washed with water, brine and dried over
sodium sulfate then hillered. The organic cxiracls were concentrated by half and a 4M solation
of hydrogen chlonide in 1,4-dioxane (1 ml} added. The reaclion mixiure was slirred al ambienl
lemperature for a further 64 hours and the resultant precipilate was collecied by hiltration, Thas
solid was purified by preparalive mass trigpered HPLC, cluting with an increasing gradienl of

acetomtrile in water (which conlains 5% {v/v) ol a 1% (v/v) solution of formic acid in
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3 pyridin-2-yl NVR Spectrum (DVMSO-d6): 6.63 (t, Meth 4 Forrﬂc acid salt
6@@69(0(1’ 1H), 6.98 (t, 1H), 7.23 (d, 1H). 7.44 (t. 11- 1)U 575EB 2066

, sl (m 3H), 8.22 (d, 2H), 8.72 (d, [H) 9.74(5 1 H; Mass
Spectrum MW 290. 4 6-(nethoxy)-1,2 ra2| n- NVR Spec: (DVMSO-d(,) 4.09
(s, Mth 5 3H), 7.32 (m 4H), 7.49'(:? 824(m 5H), 10.46 (s, 1H);
Mass Spectrum MH+ 321. 5 furan-3-yl NI\/R Spectrum (DVMBO-6J 7.09 (s, Meth
6 1H) methanbl)toruffdid)the dt!SCorphuntil] 7 mg, WAE;NMM&%BW&@MSD-%JSQS (0. 33 (s,
1 1032 (s, 1H); Mass Spectrunms MtH__  279. 6 2-net ridin--
Spect DBt 45545 225, 6 bt . 903 @b, 5. 655 Ty P2 Erpiind ™7 51
(d, 2 ( , 8.89 (d, 111), 10-51
(s, :_Q% Hﬁ,ﬁ?;‘?ﬁj E%'rum éytjlliﬁaiI—Il:iﬁ}i%gziﬁgépﬁg—ﬂluoropyr| di m4-yl NWR Spectrum
( DVBO- d6) 726733 Meth 8 (m 311), 7.49 (d, IH), 7.68 (s, 1H), 7.83 (m

1H), 8.08 (d, 2H), 8.23 (d, 2H), 8.37 (d, 1H), 10.50 (s, 1H); Mass
Spedt r Exampled 308 t:: 0 5 SEP 2006 100690 -31- 8 thiaxol-2-yl NWR

P U bl (1 11 7 56050

N-{(2 Anun{rphenyl)-4-p1pendm-4-}rlbcnzmde (Examplt: 5 48 mg, 0.16 mmol) was

stired and digsolved m anhydrous DMF (2 ml) at ambienl (emperature. Polassium carbonate
(23 mp, 0.16 mmol} was added followed by iodomethane (0.01 ml, Q.16 mmol} and 1he

10 tixture stitred for 3 hours. The rcaction mixture was diluted wilth water (20 ml) and extracted
wilh ethyl acetate. The combined extracts were washed once with brine, dricd over
magnesinm sulfate, fillered and the solvent evaporated lo give the tille compound as a
colourless solid (16 mg, 32%); NMR Spectrum: (DMSO-dg) 1.70 { m, 41}, 1.96 ( m, 2H),
2.18 ¢ 5, 3H), 2.85 (m, 2H), 3.03 (o, 1H), 4.84 (b, 25, 6.57 (m, LH), 6.76 (d, 1H), 6.95 (m,

15 1H), 7.16 {d, 1H), 7.36 (d, 2H), 7.99 (d, 2H1), 9.54 {b, 113); Mass Spectrum: M+H' 310,

Example 5
N-(2-Aminophenyl}-4-piperidin-4-ylbenzamide
A 4M solulion of hydrogen chiloride in dioxane (5 ml, 20 mmol) was added to a §lirred
20 solution of N-(2-t-butoxycarbonylaminophenyl)-4-( L -1-butoxycarbonylpiperidin-4-
ylbenzamide (Melhod 15, 693 mg, 1.40 mmol} in 1,4-dioxane {5 ml} and the mixture slirred
at ambicnl temperature for 18 hours. The resultanl precipitate was fillered and washed with
diethyl ether, The resultant solid was dissolved in waler and basificd to pH 12 with 2M
solution of aqueous sodivm hydroxide. The resultant precipitale was filtered, washed with
25 walcr and dried ir vacuo to pive the litle compound (338 mg, 82%); NMR Spectrum;
(DMSO-dg) 1.52 {m, ZH), 1,69 (m, 2H), 2.60 (m, 3H), 3.02 (m, 2H), 4.84 (b, 2H), 6.58 (m,
1H), 6.76 (d, ITH), 6.95 (m, 1H), 7.16 (d, 1H), 7.34 (d, 2H), 7.89 {d, 2H), 9.53 (br, 1H); Mass
Spectrum: M+H" 296,

30
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2H), 8.27 (d, 2H), 10.77 (s, 1H); Mass Spectrum' MH 296 9
2-am n(iq@,}golmdl n-6-y]. NWVR Spectrum (DWVb0O-d6) 7.32 (m I\/Etﬁ 10 _2H),
)

7.41
(m 11-1)7°7.57 (m 211), 8.30 (m 4H), 8.51 (d, 111), 10.64U0(0sSERHJG0E Mass
Spectrum MH 306. 10 pyrimdi n-6-y_|3 IMR Spectrum (DVBO-d6) 7.33 (m Meth
11 3H), 7.52 (m | H, 8.25 (m 3H, 38.40 (d, 2H), 835 (d, 111), 9.33 (s,
11-1), 10.52 (s, IH); Mass Spectrum MtH+ 291. 11 2-ehl oro-pyri mdin-6-yl
NVR SpExpmple 6 (DMSO-d6) 7.39 (m Meth 12 2H), 746 (dd, 1H), 7.58 (dd, IH),

8. 30 3H),. 8.39 (d ,2 .93 (d, ,1H)., 10,72 , 111); Ma S t
NH11+( %%ﬁ@m‘)fll'aethfﬁm%ﬁhﬂ'ﬁwaWphE)ISi nohe)nza vviSZe Eeg\ e
sol ution of N Nekomi W%%g:ﬁ?%ﬁmﬁmwmﬂm Ny,

0.5 mmol) in DWW (1.6 nl) was ad zoic acid (149 ny,
0, 5 r nikd) 196 thpl Q- Bumhdbh)was dissolved in a IM solution oFhydrogen chloride in dielthyl elther

4- (4, 6-.di nel -1, 3, 5-[riazinyl-2-yl)-4- r | iniumchlar.ide
(ool 8 74 sty Rt binf o atusks B e o e i et
t enper gL ueldepsl HATIRAkESand WikRed YiMdthidsher STRME ok wiaGdRda Mt he
resultant residué partitioned between ethyl acetate 10 and water. The

or gani eclphars ef apisowscpdival bytiroxide (6 mbsinddhsunizturesixgnsted vithetlghdeatale.cheover
sodiumsul fate then fil,tered. The organi ¢, extracts were, concentrated by

hal aREEALCAMEEt i doked o3Pt TORRESIB RIS FIIEEd AT $7apOII G Ao e Be g
The T egghbthdds i RirieSsoRhi(T6 4 @i%ﬁmﬁmc&mﬁj@@q £3594, 3] 257 El,e; 64

hours and the resultant precipi Tate"was collTected by tiltration, T

soliod vHY, JouF (tf 41d) 3158 (br. 2Py @81 (m, 2Hhs 6.90 {d g2y B0 €PLE), 7&7Udi hid), Wi ¥{s.an

i ncreasj dient.of _15 ace itrjle in water (which contains 5%  (vlv)
of a[ﬁ@%@&ﬁﬁﬂpﬁm-ﬁgﬁi@u-n 100690 0 5 SEP 2096 -32 nethanol)
to afford the title conpound (17 ng, 12%; NWVR Spectrum (DVMSO-d6) 3.25 (m
4H), 3.76 (m 4H), 4.83 (s, 2H), 6.60 (m 1H), 6.79 (dd. IH), 6.96 (m 1
H, 7. Gkatgple 2H), 7.16

N-(2-Aminophenyl)4-[2-(3-morpholinoaminopropyl)-pyrimidin-6-yljbenzamide

13 N-{2-Aminophenyl)-4-[ 2-(3-morphelincaminopropyl)-pyrimidin-6-yl|benzamide
trihydrochloride {Method 19, 28 mg, 0.052 mmol) was dissolved in waler (2 ml} and basified
io pH 10 by the of addilion of 28% agueous ammeonium hydroxide solution (2 drops). The
resullant precipilate was collected by filtration and dried under vacuum at 40°C overmight Lo
affard (he fille compound as a yellow solid {9 mg, 40%); NMR {DMSO-ds): 1.75 {m, 2H),

20 2.37 (m, 6H), 3.41 (brm, 2H), 3.59 (m, 4H), 4.92 (s, 2H), 6.62 (i, 1H), 6.80 (d, 1H), 6.99 {t,
1H}, 7.21 {m, 2H}, 7.28 (t, 1H), 8,11 {d, 2H), 822 (d, 2H), 839 (d, 1H), .74 (s, 1H); Mass
Spectrum: M+H* 433,

Example 8
25  N-{2-Aminophenyl}-4-[2-{3-morpholinoaminoeethyl}pyrimidin-6-yl[benzamide
N-{2-Aminophcnyl)-4-[ 2-{3-morpholinoaminoclhyl)-pyrimidin-6-ylJbcnzamide
trihydrochlode {(Method 24, 22 mg, 0.042 mmol) was reacted in an analogous manner lo that
described for Example 7 to afford the title compoeund as a pale yellow solid (12 mg, 68%),
NMR (DMS0-dg): 2.45 (m, 4H), 2.54 (m, 2H), 3.51 (m, 2H), 3.59 (in, 4H), 4.92 (s, 2H), 6.62
10 (1, 1H), 6.80 (d, 1H), 6.99 (1, 1H), 7.07 (1, 1H), 7.20 {4, 1H), 7.24 (d, 1H), 8.11 (d, 2H), 8.23
(d, 2H), 8.40 {d, TH), 9.74 (s, 1H); Masy Spectnmm: M+H' 419.
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(dd, I H. 7.90 (d, 2H), 9.31 (brs, | H; Mss Spectrum MH+ 298. 5
Exanpl e 4. _ N (2- Am nophenyl ) - 4-( 1- met hyl pi peri . di n-4-yl)benz i

N (2-A %@ﬁhenyl ) - 4-pi peridin-4-yl benzam de (Exanple 5, 48 n@g SEEGZ%I )
was stirred and dissolved in anhydrou$ DMF (2 m) at anbient tenperature.
Pot assi um carbonate (23 ng, 0.16 MD 3'\/\/as added foll onwed by i odonet hane
(0-01 M, 0.16 mol) and the | o mxture stirred for 3 hours. The reaction
m xt ur Exeagpld®| uted with water (20 ml) and extracted wth ethyl acetate.

The conbi ned_extracts were hed once with brine, dried over, magnesium
sul fate, 1+ Lok merpset a%tptga}alﬁefrﬁz'@w%ﬂrar%Fﬁépﬁﬂpvéleconpound as

a col qufe i . . . 411),
1.96 ((rPnJJszf?'%{”E%.ﬂ[f%n%%@’%f“@?%gﬁ(ﬂm%{ﬁﬂ%@W@%@Q?\ﬁgﬁ% %%‘% t%'g] 2H) |

6. 57 (epmpbinds@csBibedin Tallc 2 QSIS otherivteckkited, achbeopchouidivas dbdbed ds 12H) |
7.99 (d, . 21-1), 9.54 (b, 1H); Mass Spectrum MH 310. Exanple 5 N-(2-Amn
oph 5en$F‘)‘r9ﬂb]BF{B3§1JH~di n- 4-yl benzanmi de A 4M sol ulion of hydrogen chloride in
di oxane (5 m, 20 nrnol) was added ‘lﬁh tirred 20 solution

of N- (2-t - but oxycar bonyl am nopheny1l) - % - | - but oxycar bonyl pi peri di n- 4-

yl ) benzam de (Method 15. 693 ny,, =i ©l) in 1,4-dioxane (5 m) and the
m xture stirred at anbi en[i,k]j for ours. The resultant
precipitate was filtered aftd wad di et her. The resultant
solid was dissolved in water and basificgd ta 2 with 2M sol ution of
aqueous sodi um hydroxi de. The resultant precppifate was filtered, washed
with 25 water and dried in vacuo to give ¢ title conmpound (338 ng, 82/0);
N MR Spectrum (DVvBO4) 1.52 (m 2H), 1. m 2H), 2.60 (m 3H), 3.02 (m
2H), 4.84 (br, 2H), 6.58 (m 111), 6.76 (d, IH), 6.95 (m 1H), 7.16 (d,
11-1), 7.34 (d, 2H), 7.89 (d, 2H), 9.53 (br, 1H); Mass Spectrum M-H+ 296.
3U VI[ 3690 O 5 SEP 2[06 -33- Exgnpl e GapiylidnAaophenyl)sn

(1-nmefhyl pilperazin-4-yl)b enzani.d e
N- ( 2- {4But gxycar bonyl ani n 1) -4 i JeWigtt-de) 4- yN&bnzam i de

g%g?i)ge |1E Kl% ng, O. 48/@?[ wag f'-_lg?&ﬁ’,' 1‘150'158 (1%, H}ﬂjsol utzigon offhydr ogen
1.79 {m, 4H), 2.06 (m, 2H),
2.85 (m, 2H), 3.12 (m, 2H),
3.52 {m, 2H), 4.41 (d, 2H}, 7.33
{mn, 2ZH), 7.41 {m, 2H), 7.59 {m,
1H), 8.27 {d, 2H), 8.32 (d, 2H),
8.48 (d, 1H), 10.10 {5, 1H),
10.61 (s, 1H); Mass Speclrum:

MH+H" 431.
2 N{f‘l\ NMER Spectrum: (DMS0-dg) Melh
NﬁNMNAN 217 (gn, 2H)3.42 (m, 2H), | 30
o) 433 (t, 211}, 7.30 {m, 2H), 7.37

(m, 2H), 7.57 (m, 1H), 7.75
(brm, 2H), 7.85 (L 1H), 8.26 (s,
4H), 8.45 (d, 1), 9.21 (s, 11D),

10.56 {s, 1H); Mass Spectrum:
M+H" 414,
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{g. 213), 3.80 (brm, 2H), 7.32
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1H), 7.61 (brs, IH), 8.25 {d,
2H), 8.32 (d, 2H), 8.50 (d, 1H),
10.14 {brs, 1H}, 10.57 (s, iH);
Mass Spectrum: M+H" 405.

Meth
33

it ed,

anal ogous

react ed
each




e

Ty L ST

Table 2 R ', H 1-12N Note R7 Analytical Data SM | N_ NVR Spectrum
H;;&a th ~~N 1.39 (m 11.1), 1.70 (m 114), 29 1.79 [\ 5 SEA 17pg5 2. 06
(m 2 85 (m 211), 312 (m 2H), 3.52 (m 2H), 4.41 (d, 2H), 733 (in,
7.41 (m 211), 7.59 (m | H, 8,27 (d, 2H), 832 (d, 211), 8.48 (d,

lH) 10.10 (s, 1 H), 10.61 (s. 1H); Ss Spectrum  MrH+ 431. 2 N NWR
Spectnml : (DVMBO-d4) Meth NJI~N~~~N- M 2.17 (qgn, 2H) 3.42 (m 2H), 30 4.33
(t, 2110 730 (m 2H) 737 (m 2H) 757 (m IH 775 (hrm 2H), 7.85
(L, 1Hp, 8]26 (s, 4H) %;ﬁ%(d 17 M@QS{DMSQ%} 10Meh(s| 1 H:; Mass
Spectrum (MrH+ 414, r] 100690 0 5 6 e trum ( DMSO- d6)
Meth |[i N 2. rk (s, 33553%%&9% Hﬁﬂ) 49 (brlrn, 6H),
3.69 (brm |4H, .32 (m 2F1) 7. 4Q ¢a (M, 245k, 17,5054 J.H), 7.14 (brm
IH), 8.26 d!l-l) 8. 32 ¢ ) o, 19 .

1H), 8.02 (dd, 1H}, 8.19 {brs,

1H), 8.42 (s, 4H), 8.48 (m, 1H),

8.58 (m, 1H), 8.81 {d, 1H), 8.92

{s, 111}, 10.62 (s, 1H); Mass

Spectrum: M+H" 397,

7 NF NMR Spectrum; (DMSO-dg) Meth
Oﬂw“/l;l 1.41 (m, 1H}), 1.73 {m, 1H), 35

1.80 (m, 4H}, 2.95 {m, 2H),

3.30 (m, 2H}, 3.54 {m, ZH),

3.81 (m, 211), 7.30 {m, 2H),

7.35 (m, 1H}, 7.40 {d, 1H}, 7.53

{d, 1H), 7.63 (brs, 1H}, 8.24 (d,

211), 831 (d, 2H), 8.49 {d, 1H),

9.93 (brs, 1H), 10.51 (s, 1HY);

Mass Speclrum: M+H" 417,

3 N NMR Spectrum: (DMSO-dg) Meth
y {]MNJ;IEIV\ 1.86 (gn, 2H), 3.26 (s, 3H}, 36
=

3.45 (1, 2H), 3.50 {brm, 2H),

7.32 (m, 2H), 7.39 (m, 2H),

7.54 (m, 1H), 8.24 (d, 2H), 8.33

(d, 213}, 8.47 (d, LI}, 10.56 (s,

I'H); Mass Spectrum: M+H"

378.
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A1), 3.8V (dbH}H), B.453t(3F), ]
7.24 (s, 1H), 7.36 {t, 1H), 7.43
(t, 1H), 7.4 (d, 1H), 7.51 (d,
1HD), 7.62 (d, 1H), 7.98 (d, 2HD),
B.27 (d, 2H), 8.29 (4, 1 H),

10.67 (s, 1H), 11.26 (s, 1H);
Mass Spectrum: M+H" 433,

nMéth1- 1

N-- -
?759 (r
8. 59
MrH 39
H, 35

+ 405.

iL 4.82
n 1V 1H),
(m 11i),
7. 7 NWR
1.80 (m

10

NMR Spectum: (DMSO-d,,)
2.76 (s, 3H}), 7.28 (m, 3H}, 7.51
{d, 111), 7.93 (d, 11I}), 8.05 (d,
2H), 8.27 (d, 2H), 8.75 (d, 1H),
9.17 (s, 1H), 10.46 (5, 1 H);
Mass Spectrum: M+H" 304.

Mcth
38

11

NMR Spectrum: {(DMSQO-dg)
1.36 (m, 1K), 1.78-1.66 (m,
5H) 2.05 (m, 2H), 2.86 (q, 2H),
3.13 (m, 21), 3.57 {m, 4H),
7.36 (m, 4H), 7.53 (4, 1H), 8.23
(d, 2H), 8.32 (d, 2H), 8.37 (d,
1H), 9.78 (brs, 1H) 10.59 (5,
1H); Mass Spectrum: MAH?
487.

Meth
39

12

MNMR Spectrum: {DMSO-d;)
7.39 (1, TH), 7.45 (1, 1TH), 7.51
{d, 1H), 7.63 (d, 1H), 7.80 (d,
1H), 8.34 (d, 2H), 8.39 (d, 2H),
8.65 (d, TH), 9.35 (s, 1H),
10.77 {5, 1H); Mass Specinun:
M+H" 347.

Meth
40




3.30 (m 2H), 3.54 (m 2H), 3.81 (m 21-1). 7.30 (m 2H) 7.35 (m |H),

740((1?#9?) 7.53 (d, 1H), 7.63 (brs, 1li), 8.24 (d, #) I‘S‘Eﬁn?ﬂnﬁ/&

) d, 1H), 9.93 (brs, 111), 10.51 (s, IH; Mass Speﬁc H+
417. 8 N NWR Spectrum_(DVSO-d(,) I\/let?B N 1.86 (gn, 2H), 3.26 (s, 3H). 36
Meo N 3.45 (I, 211), 3.50 (brm 211)7°%732 (m 2H), 7.39 (m 2H), 7.54 (m
1H), 8.24 (d, 2H). 8.33 (d, 213), 8.47 (d, 1H), 10.56 (s. |1H); Mass
Spect rapt N+ 378. 100690 0 5 SEF’M&SpmﬁrﬁnMS@N@:SpeMﬂum ( DVBO- d6)
Meth |[N~~O|2| 25 1(m 2H) 3.08 (m 2H) 145 (d, |2H), 3.85

. 3,27 37 {]m 2r?,
(t, 2H), 3.9 ~ 2B Q?:l\g\2H).1-35‘7(112,411'{}:3}-7' m, 1B)h36 (@1 111), 7.43 (t

1H), 7.44 (d, 1H), 7.51 FI), |%. il 7 dl 211 9.27 (d,
¥ ( " ( 1)11),1_’%%%(11&}?21_%%@339&23 Succ%rum l\/HrH'(

2H), 8.29 ({d, | H, 10.6 ,
433. 10 NVR Spectrum (DWVBO de,) MgtA86 (, 2H)/6.0¢ $m, 3),. 7/28 (m [3H), 7.51
38 (¢, 11-1), 7.93 (d, 111), 8.05 (3(?42(%-}1&?14},?83%&(21&}, H | 8.75 (d, IH)),
748 (d, 1H), 7.61 (2, 1H), 7.86
(d, 2H), 8.21 (d, 2H), 8.81 (s,
ZH), 10.17 (s, 1H), 10.56 (s,
1H); Mass Spectrum: Ma+H*

431.

14 KN/\I NMR Spectrum {(DMSO-dg): Mecth
K_/NWNY/N | 2,03 (m, 2H), 2.82 (L3H),3.23 |42
N{H/\I\,\ (t, 2H), 3.45 {m, 6H}, 3.67 (i,
4R), 7.34 (1, 1H), 7.42 (1, 1H),
7.50(d, 1H), 7.62 {d, 1H), 7.85
(d, 2H}, 8.21 {d, 2H}, 8.81 {5,
2H), 10.60 (s, | H); Mass
Spectrum; M+H" 446,

15

D/\l NMR Specimm {DMSO-dg): Meih
(N~ NN 2.00 (m, 2H), 3.08 (m, 2H), {43
jN;/\“x 3.18 (m, 2H), 3.43 (m, 4H),
3.87 (m 2H), 4.00 (m, 2H), 7.34
(m, 2H), 7.42 (d, LH) 7.58 (d,
1H), 7.87 (d, 2H), 8.19 (d, 2H),
8.82 (s, 2H), 10.46 (s, 1H),
10.82 (s, 1H); Mass Spectrum:
M-+ 433,
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9.17 (s, J H, 10.46 (s, Ili); Mss Spectrum MH 304. 1I GN' N NWMR
Spect r Yy O-d6) Meth 1.36 (m IH), 1.78-1.66 (m 39 TIN5 SERHLL0E. 05
(m 2H, 2.86 (q, 2H), 3.13 (m 21-1), 3.57 (in, 4H), 7.36 (m 4H), 7.53
(d, 1H), 8.23 (d, 2H), 832 (d, 2H), 837 (d, 1H), 9-78 (hrs, 1H 10-59 (s,

1H); Mass Spectrum M+rl-1" 487. 12 Sty NMR Spectrum (DMSO-4) Meth 7.39
(t, 1H), 7.45 (1, ITT), 7.51 40 (d, 1H), 7.63 (d, 1H), 7.80 (d, 1H), 8.34
(d, 2H)., 8. 39 (d ?I—h RﬁR(d |H), 935 (s 1H) 10 77 (s 111): Mass
Spect il Ufn @ T TShEoSparremEMS0ak): -3gv1c¢3 NVR
Spectfum (O S1~, NYf N 1. 30 1H) N1.78 (m
4H), 202 (n 2. 86? . 108 1(3% %%ﬁﬁé’ji %ﬁﬁ% 457.37 (m 2H),
7.48 (d, 1 H), 7 61 (rl, 1 1-1), 7.85]3(;62}2)43{,3%;@3[—]?? 2H), 8.d1 (s,

2H), 10.17 (s 1H), 10. 56 (s, 1H ectrum 431.

475 (t, 215)) 7.36 (m, 2H), 7.47
(d, 1H), 7.60 (d, 1H), 8.00 (d,
2H), 8.26 (d, 2H}, 9.11 s, 2H),
10.60 (s, 15, 10.30 (s, 1H);
Mass Spectrum: M+H' 404,
17 (\NMN NMR Spectrum. 2.10 (m, 2H), | Melh
o, NJ\N 3.06 (m, 2H), 3.21 (M, 2H), 65
o
3

3.43 (d, 2H), 3.55 (m, 2H), 3.84
(m, 2H), 3.94 (m, 2H), 7.37 (m,
2113, 7.42 {m, 1H), 7.51 (d,

LH), 7.64 (d, 1H), 8.23 (d, 2H),
8.37 (d 2H), 8.40 (d, 1H),
10.75, (s, TH), 11.10 (brs, 1540);
Mass Spectrum: M+H' 489,

18 O NMR Spectrum: (DMSO-d) | Meth
&

141 (m, 1H), 1.72 (m, 1H), 66

f 1.80 (m, 41), 2.96 {m, 2H),

M
/]\ 3.32 (q, 2H), 3.57 (m, 2H), 3.83
o

] (m, 2HD), 7.34 (m, 2H), 7.38 (d,
<\5))X 1H), 7.41 (m, 11), 7.58 (m,
1H), 8.25 (d, 2H), 8.35 (d, 2HD),
8.39 (d, 1H), 9.92 (s, IH),

10.63 (s, 1H); Mass Spectrum:
M+H" 474,
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7,38 (t, 1H), 7.44 &, 1H), 7.52
(d, 1H), 7.62 (d, TH}, 8.00 (s,
TH), 8.1C {d, 2H), 8,25 (d, 2H),
10.66 (s, 1H); Mass Specirum:
MtH' 451.

Melhtt f
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NMR Spectrum: (DMSO-lg);
2.59 (s, 3H), 4.9) (s, 2H), 6.62
(&, 1H}, 6.81 (d, IH}, 7.01 (L,
1H), 7.20{d, 1H), 7.75 (d, 1H),
7.34 (d, 111}, 7.94 (d, 2H), 8.08
{d, 2H}, 8.15 (d. 1H), 8.65 (d,
1H), 9.75 (s, TH); Mass
Spectrum: M+H* 419
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10.83 (s, 1H); Mass Spectrum;
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). 9.11

17 NVR

3 (d, 2H),

T



L e <L A L Y e S e L Al T ) F sl wlle e e e T sl e, T

|
211), 7.42 (m 1H), 7.51 (d, | H, 7.64 (d, 1 H), 8. 3(d 2H), 8.37 (d :
2H). 8.40 (d, 1 H), 10. 75, (s, IH, 11.10 (brs, IH) t
489. 180 Spectrum (DVMSO-d(.) Meth N 141 (m | H), @?%

1.80 (m 41-1),2.96 (m 2H), 3.32 (g, 2H), 3.57 (m 2H) '3.83 N(m 2H)
7.34 (m 211), 7-38 (d, 1H), 7.41 (nfl4H), 7.58 (m ~ 5 1H), 8.25 (d, 2H),
8.35 (d, 2H, 8.39 (d, i H, 9.92 (s, Ili). 10-63 (s. 1H); Mass Spectrum
Mr11° ﬁgm 10 100690 0 5 SEP 2006 -40 19 o~ "N NMVR Spectrum (DVBO-d. ):
Met h m 5H), 1.54 (d, IH. 1.69 67 ég 211), 1.78 (d, 2H), 3.30

(in, IH, 5@813(@ anzlqgﬂuwmgectude tothyt desxiteg iy Examply 1, lihmpi(qpnailel-l) 7.52

(s, Ty e Saory bnmoneni s sSmamil ot e g ) - vein

N (qoomBS dedibed f BRbIE 3, VRIS oth v e ot o b bbhicka Bl s 1.
5 hjrdmlc-glnndc salt.
Table 3
F
0
R!
e ~
H :
H,N
1 3-pyridyl NMR Speclrum: (DMSO-dg): 7.40 {m, | Meth 44

2H}), 7.50 (d, 1H), 7.63 (d, 1H), 7.91 (1,
LE), 7.99 (t, 1H), 8.18 (m, 2H), 8.58 (d,
1H), 8.89 (d, 1H), 9.10 (s, 1H), 10.76 (s,
| H}; Mass Specirum: M+H" 308.

1 Example 11

Using an analogous procedure to thal described in Example 7, the approprialc
N-{2-aminuphenyl)-benzamde hydrochlonde salt starling material was reacled lo give the
compounds described in Table 4. Unless otherwise stated, each compound was obtained as its

frec base.
15
Table 4

O
RI -
< > E:N .
H
HN

20
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7.84 (d. 111), 7.94 (d, 2H), 8.08 (d, 2H), 8.15 (d. 1H), 8.65 (d, 1H),
9.75 ( , Mass Spectrum M+H+ 419 21 NWR Spectrum ( DESp- 7.34
(1, 11???@;?44 (t. IH), 7.60 74 S (d, 111), 7.70 (d, 1H), 7-96§EFmMESH),
8.10 (d, 2Fi), 8.44 (d, 2H), 8.67 (m,11.1), 9.08 (m 1H), 10.88 (s, 1lH);
Mass Spectrum MrH 346, 22 N*N NWR Spectrum (DVBSO-d6) Meth 737 (m
111), 7.43 (t, 1H), 7.49 75 (dd IH) 7 61 (dd, 1H) 7 76 (d_1H 8. 11
(d, I'HNot8.| 7 (d, 21-1) 8.33 (|d, 2F1), @nm2bhticg]lDatd, 10.73|(sSMH) ;| Mass

Epee [+tr—|—MH-—347— 1666995 SEP—2006—A1—Exanpe—10—ting—an
aP\aI oiéus procedure to tf@%@%&%ﬁﬁ%@ﬁ%@;g&%ﬁéﬁ

N- (2-{-hut oxycar bonyl am ndpheMydrhoenz aind et f8% (A tegg al| was regcted to
give fhe cp \o(ﬂds es®ti bed irg)'?'abl e 3. L]Pﬂ ess'(o%ftlpg}ravm se stated, ¢ach

conpolind walspobt.hi ned as its |Suhyé)othl (g RHY, sl €1, 2FRHIIG 3| F R H|1 | -
NNM Speelrum (( DVEEK 0Bdg /1445 798 (VB 74
(d, 2H), 8.09 (m, 3H), 9.72 {5, 1H); Mass_
Spectrum: M+H" 432,

H2N 13- pyr| dy

7 =N NMR Spectrum: (DMSO-dg) 3.92 (s, 3H), | Meth 47
M 5.00 {brs, 2H), 6.63 (¢, 1H), 6.82 (d, 1H),
TN 7.01 {m, 1H), 7.23 (d, 1H), 8.20 (d, 2H),
8.70 (s, 1), 8.98 (d, 2H1), 9.06 (s, 1H),
9.82 (s, IH); Mass Specirum: M+H" 345,
3 _N NMR Spectrum: (DMSO-dg) 2.84 (m, | Meth 48
,[ L 4H), 3.61 (m, 4H), 4.62 (s, 2H), 6.62 (1,

1H), 6.80 (4, 1H), 6.99 {t, 1H), 7.21 (d,
1H), 8.09 (d, 2H), 8.21 (d, 2H), 8.31 (s,
1H), 8.53 (s, 1H), 9.72 (s, 1H); Mass
Spectum; M+H" 375,

4 J NMR Spectrum: (DMSO-ds @ 373K) Meth 49
N 1.22 (t, 6H) 3.43 {qn, 4H), 4.72 (brs, 2H),
NJ\N 6.65 (t, 1ED), 6.83 (d, IH), 6.90 (m, 2H),
f’"‘m/l*“uflL"\ 7.01 (i, 1H), 7.28 (d, 1H), 8.06 (d, 2H),

8.39 (d, 2H), 9.44 (5, |H); Mass
Spectrum.: M+H' 378.
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2H) , 750(d 1H) 763 (d, | H, 7.91 (t, 11-1), 7.99 (t, 111), 8.18 (m
211) . §opéol d 8.89 (d, 1H), 9.10 (s, 1H), 10.76 (s, l]lﬁi)SEIMﬂaﬂﬁ
Spectrun} Ht 308 "to Exanpl e 11 Using an anal ogous procedure to that
described in Exanple 7, the appropri aje N- (2- am nopbenyl ) - benzami de
hydr ochl ori de salt startl ng material Was reacted to give the conpounds

described in Table 4. Unless otherw se stated, each conpound was obt ai ned
as its—fret base 1: Table 4 R="' H H2N 20 100690 Q5 SEP 2008 -42

Not e R53Analfyti cal | NVR S M@mﬂmﬂ@bd%@ dk} 226 ( m) Meth304 6 2H)

2.42 (b 411 3. 3 4 3. , 6. 62

211) 6.r£3n1 ) H) 1H) 579’5'&(% {ma fH). %%%é'(“s?ﬁ‘? 11) 8o’ (m

3H), 9.72 (s H) l\/ass Spectru MHQA]?Z{;.SQ(QI fll\f%ﬁgpct um (DI\/ESOdo)
t

3.92 (s, 3H), 47 5.00 (brs, H), |7.01
(m 1H), 7.3 (d, 111), 8.20 (d, ni 6958(t,71;H)@§20 dHH),§.398((d, 2H),| 9.06

(s, 1iH, 9.82 (s. IH); Mass Spe¢ Spect rum

(DVBOI d45) [2.84 (m Meth 48 AN \;‘gﬂiré\“&é/\é%ﬂ égﬂ'}%‘ﬁ;} 2 (s, 2f), 6.62
(t, £.50 (d, 11D, 9.75 (s, 1H); Mass
Speetrum: M+H' 389,

Example 12
N-{2-aminophcnyl}-4-[5-{piperidin-1-ylmethyl)-1.3-thiazol-2-yl|benzamide

5 N-(2-t-buloxycarbonylammnophenyl 4 5-(pipenidin-1-ylmethyl)-1,3-thiazol -2-
yllbenzamide (Method 51, 271 mg, 0.54 mmol) was suspended in 1,4 dioxane (4 ml) and a
4M solution of hydrogen chloride in 1,4-dioxanc {4 ml} added. The reaclion mixture was
stirred at ambient temperature for 17 hours. The resultant precipitate was collecled by
fliration, washed with diethyl ether and air dried to yield the litle compound as ifs

10 hydrochloride sall. The crude solid was purified using an Oasis MCX column, eluting with
methanol/dichloromethane (0-100%) then 2M ammonia in methanol/methanol (0-20%) to
give lhe tille compound as its free base {119 mg, 56%); NMR Spectrum: (DMSO-dg) 1.40 (m,
2H), 1.50 {m, 4H), 2.41 {m, 4H), 3.74 (5, 2H), 4.94 (s, 2H), 6.61 {t, 1H), 6.80 (d, 1H), 6.99 (t,
1H}, 7.18 {d, 1H), 7.80 (s, 1H), 8.06 (d, 2H),-B.09 {d, 2H), 9.78 (s, 1H); Mass Spectrum;

15 M+H"402.

Example 13
MN-(Z-aminophenyl}4-[2-({3-[2-(dimethylamino)ethoxy| propyl lamino)pyrimidin-4-
yl]benzamide

20 To a solulion of dimethylaminoethoxypropylamine (2.02 mg, 12,5 umol) in N,N-
dimethylacetamide (125 pl), was added a solution of N-(2-aminophenyl}-4-f2-
(methylsul fonyljpyrimidin-4-yl Jbenzamide (Method 62, 2.2 myg, 5 pmol) in N, N-
dimethylacelarnide (100 pl). The reaction mixture was healed Lo 50°C and agitated for a
period of 16 hours, before being evaporated to dryness to give Lhe tille compound; Mass

25 Spectrum: M+H 435,



NEt) 111), 6.80 (d, 1H), 6.99 (t, I H, 7.21 (d, 1H), 8.09 (d, 2H). 8.2]
(d, 2 31 (s, 1H), 8.53 (s, IH), 9.72 (s, 11-1); Mass e M+H+
375. ZD‘QQ}%& Spectrum (DVMSO-d6 @373K) Meth 49 N 1.22 (t, 6&!& Staw@m
4H), 4.72 (brs, 2H), NJINN 6.65 (E, _I%), 6.83 (d, IH, 6.90 (m 2H), 7.01
(1, 1H, 7.28 (d, IH, 8.06 (d, 2H, .39 (d, 2H), 9.44 (s, IH); Mass
Spectrum MrH 378. 100690 8 5 SEP 2806 -43 5 N NWR Spectrum (DVSO d6)
2.26 Mixhnmde14s, 3H), 2.43 (m 4H), 3.86 (m 4H), 4.92 (s, 2H), 6.62 (t,
1-1), 6.81.{(d, NJ 6.99 (t H),  7.20. 11-1) 47 %n31 . lLH),, 8.11
(a0 21-3), BE5E spgmebgls gyt o Hogeivediny Erqraple by N G nindgmal  y
IMi-Ht 3?21811 ﬂﬁﬂ'f&yi}%ﬁnicﬁn-@@l]wﬁﬂﬂniﬂﬂm%d 6RPwhPtcAsted Qiilf-thc ¥pproftiate
thyl)-1,3- thiazol-2-ylibcnza mdc 5

N- ( 2- t aminedr yvertboagmpiinds gersniped v BipPperi di n- 1-yl met hyl ) - 1, 3- t hi azol - 2-
yl ] henzam de (Method 51, 271 ng, 0.54 g:g)l) was suspended in 1,4 dioxane (4
m ) %and a 4M sol ution of hydr ogen HP Ide in 1,4-dioxanc (4 nl) added.
The reaction mxture was stirred at ambient tenperature for 17 hours. The
resultant precipitate was col |l ected by diltration, washed with diethyl
ether and air dried to yield t AZompound as its i o hydrochloride

sail. The crude solid was Blrif Casins MCX colum, eluting with
met hanol / di chl or omet hane (0- 100% en 2NrafponizA i n nmet hanol / net hanol
(0-20% to give the title conpound as ifls fyee’base (119 ngy, 56%; NWR

Spectrum -(DVSO-d6) 1.40 (m 2H), 1.50 gﬁn 4H), 2.41 (m 4H), 3.74 (s,
2H), 4.94 (s, 2H), 6.61 (t, 111), 6.80 ( ,inll), 6.99 (t, 11-1), 7.18 (d,
1H), 7.80 (s, IH, 8.06 (d, 2H),8.09 (d, 2H), 9,78 (s, 1H); Mass Spectrum
15 M+H 402.

Note R Analytical Data SM

1 /Ef Mass Spectrum: M+H' 453, CAS
/
//j = 53485-
N 07-7

N Mass Spectrum: M+H' 461. | CAS
Y h 3529-

’/( 09-7

10 Example 15
Uzing an analogous procedure to that described in Example 5, Lhe appropriale N-{2-

aminophenyl)benzamide hydrochloride sall slarting malerial was reacled lo give the
compounds described 1n Table 6. Unless otherwise slaled, each compound was oblained as ils
free base.

I5



Exanpl e 13 N-(2-am nophenyl)-4- [2- ({3- [2-(dinme thylam no) ethoxyld
propyl Lam-q0) pyri m di n-4- yl] henzam de 20 To a sol ution of

di et h}?gﬁgdrqlaet hoxypnmpyl am ne (202 ng, 12,5 nol) in N, N di n%’?hyl:‘gczgpgm de
(125 pl), was added a sol ution of N—(g-aninophenyl)-4-[2-

(met hyl sul fonyl ) pyri m di n-4-yl ] benzamde (Method 62, 2.2 ng, 5 }rnol) in
N, N- di net hyl acel am de (100 pl). The reaction m xture was healed to 50C and
agitated for a period of 16 hours, Tableod e bei ng evaporated to dryness to
give the title conmpound; Mass 25 Spectrum M+H 435. 100690 0 5 SEP 2000
-44- Exanple 14 Using an anal ogg
13. N (2-am nophenyi)-4- [ g4 (TTEN
(Method 62) was reacted with thetag N
described in Table 5. s Table 5 R H H2 ¢ Pl Analytical Data SM 1
Mass Spectrum MrH+ 453. CAS 53485- 07-7 r/2 Mass Spectrum MrH+ 461. CAS
"~ 3529- " 09-7 N 10 Exanple 15 Using anHgWal ogous procedure to that
described in Exanple 5, the appropriate N (2- am nopheny])benzam de
hydrochl ori de salt starring material was reacted to give the conpounds

describedin- wi-se st ated, each conpopnd was_obt ai ned
as it ¢ Note R Analylical Daila sM

1

dnyl ) pyimi di n- 4-yl | benzanmi de
hjat & ne to give the conmpounds

D?—ﬂ P NMR Spcetrum: (DMSO-dg): Melh 70
@'” \"QJ\A 4,93 (s, 2H), 5.46 (s, 2H), 6.62
{t, IH), 6.80 {d, 1H), 7.01 (m,
2H), 7.21 (d, 1H), 7.32 (m, 2H),
7.50 (d, 2H), 8.10 (m, 5H), 9.78
(s, 1), 9.83 (s, 1H); Mass
Spectnm; M+H" 445

5 Example 16
N-{2-aminophenyl)-4-piperazin-1-ylbenzamide
To a solulion of 4-(4-1-buloxycarbonylpiperazin-i-yl)benzoic acid (1.0 g, 3.3 mmol)

and 1-{t-butexycarbonylamino}-2-aminchenzene (Method 17, 0.68 2, 3.3 mmol) in DMT (10
ml) was added 4-(4,6-dimethoxy-1,3,5-lriazinyl-2-yl}-4-methylmorpholinium chleride {1.1 g,

10 4.0 mmol} (Method 15). The mixture was slirred at ambient lemperature for 20 hours, The
mixture was concenlrated in vacue and (he residue parhlioned between waler and ethyl
acetale. The orpanic phase was separaled and Lhe aqueous reextracted wilh cthyl acetale. The
combined organic exlracts were dried over magnesium sulfate and evaporated. The residue
was purified by fash chromatopraphy (eluting with 4;1-1:1 1sohexane/ethyl acetate). The

15 product was dissolved in 1 4-dhexane (2.5 ml) and trealed wilh a 4M solulion of hydrogen
chloride m | 4-dioxane (2.5 ml). The mixture was stirred at ambicnt temperalure for 4 hours.
The resvlting solid was collceted by filtration, traled with a 2M agueous solution of sodium
hydroxidc and extracted with elhyl acetate. The organic extract was dried over magnesium
sulfale io alford the litle compound as a colourless solid (176 mg, 92%); NMR Specirum:

20 {DMSO-dg) 2.89 (&, 4H0), 3.25 {t, 4H), 4.96 (s, 2H), 6.66 (L, 1H}, 6.84 {d, 1H}, 7.01 {m, 3H),
7.21(d, 1H), 7.92 (d, 2H), 9.48 (s, 1H); Mass Spectrum: M+H" 297.
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free base. 15 100690 0 5 SEP 2006 -45- Table 6 Rl , , H HZDI I&P

Anal yt 'lﬁ@giﬂ(DDal a SMI I n, {NNW Spcetrum (DVSO db): Mth & Qﬂﬂﬂﬁs
6.62 s (t, IH, 6.80 (d, 1H) 7.01 (in, 2H), 7.21 (d, t

H), 7.32 (m 2H) 7.50 (d, 2H), 8.10 m 5) 1), 9.78 (s, 111), 9.83 (s,

IH); Mass Spectrum M+H 445 5 Exarrp'F

N- (2- am nophenyl ) - 4- pi per azi n- 1-yl benzam de To a solution

of 4- (4 ExabdoXY car bonyl pi perazi n 1-yl)benzoic acid (1,0 g, 3.3 nmol) and

%)Nét(ligﬁg)#&ar bonél EEIH_H)-“—]JI]IEI‘ \nc Yhﬁggfﬂﬂ%l\/bt hod 17, 0.68 g, 33 mmol) in
4- (4, 6- di MetRoXbivtion; &}Lfﬁ-@ﬁﬁtﬂﬂ caﬂ)o\ﬁw&nﬂn{;ﬁWj ARNRARLA- ?lb‘éﬁia&‘:ﬂh@(’z ¢g (1.1

g, 10 4.0 mol) (Method 1 xture was stifred a

t enper étlunmni]dMeIﬁhmijun sthnirdﬂe(Zﬁrmd] mead«bﬁ PeOn@otmgtaed heresdiogmartaret he

resi due p i tione tween water and ethyl _acetat The rgani ¢ phase was
separ atwé‘ﬂ Efj &qwﬁwg' Jroasmhenty fhydiweeh “'é%‘héi" a&i@ hews. The My ed

or gani gnsxid Al %ﬁe‘gaﬂﬁmﬁh Bﬁf &Q%Hﬂ%ﬁuyl fate and evaporat ed. The

residue was puri onmat ogr a (eluting with 4; t -171

i sohexal'mB]-Ht{nycLbmm@tabehylmihﬁphmmﬂthdmmm:ma % 5, WA di oxane (2.5
m) and treated wth a 4M so] ution of hydro en chlorjde_ in 1, 4-digxane
(2.5 m). THE Wﬁ“%{‘l&‘ﬂé’f\ﬁo%%) Er@rtﬂ%ﬂoﬁf@ﬂr&ﬁ%r W@P@%@rﬁpmce mo}-}'lb%ml € The

oo 00 AL 0 i Ut S D, RO
ext reactl  dwdisxdlic, 6 mly 88 nimghasd Ihmm:xrurc slirred at ambient lempt:rature for & hours.
The solid formed was collecled by fillration, washed with diethyl ether and doed in vacuo. I
was treated with a 2M solution of aquecus sodium hydroxide and extracted (hree times with
cthyl acetate. The combined organic extracts were dried over masnesium sulfale and
evaporaled to alford the product as a ecolourless solid (0.73 g, 99%); NMR Spectrum;
15 (DMSO-dg} 1.71 {m, 4}, 2.61 {m, 2H), 2.75 (m, 1H}, 3.03 (m, 2H}, 4.92 {s, 211], 6.65 (t, 1H)},
6.83 (d, 11D, 7.02 (t, 1H), 7.23 (d, 1K), 7.42 (d, 2113, 7.96 (d, 2H), 9.61 (5, 1H); Mass
Spectum: M+H" 296.

Example 18

20 N-(2-aminophcnyl)-4-(1,2,3,6-tctrahydropyridin-4-yl)henzamidc dihydrochloride

i-Bulyl 4-{4-[{{2-[{l-butoxycarbonylamine]phenyl }amino)carbonyl Jphenyl } -3,6-

dibydropynidine- 1 {2H)-carboxylate (Method 71, 62 mg, 0.13 mmal} was slirred and dissolved
in |,4-dicxanc {¢.4 ml) and a 4M solution of hydrogen chloride in 1,4<dioxane {(.4 ml) added.
The reaclion mixture was stirred al ambienl temperature for 24 hours, The resullant precipitate

25 was collecled by fillration, washex with diethyl ether and dried in vacuo at 60°C lo yield the
litle compound as an off whitc solid {34 mp, 89%); NME. Speclirum: (DMSO-d,} 270 (m,
2H), 330 (m, 2H), 3.76 (m, 2H), 6.33 (m, 1H), 7.23 {m, 2H), 7.33 {m, 1H), 7.49 (m, 1H), 7.61
{, 2H), 8.10 {d, 2H), 9.27 (5, 1H); Mass Spectrum: M+H" 294,

30
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sulfate to afford the title conpound as a colourless solid (176 ng, 929%) ;
NMR Sp 20 (DVMSO-d6) 2.89 (t, 4H), 3.25 (t, 4H), 4.90 , 6.66
(L, 1H§%@bm4 (d, 1 H, 7.01 (m 3H, 7.21 (d | H), 7.92 ([fjﬁ SEI? 2006 48
(s, I N; Mss Spectrum Mt 297. 6'4 - - db5
SEP 2006 100690 -46- Exanple 17 (RS)- KI—(Z am nophenyl)4 p| perl di n- 3-yl benz
am de To a solu lion

of N- ( 2 Exaimpdex%¥ car bonyl am nophenyl) 4-pyri di n- 3 yI benzam de (2.0 g, 5.1

resul ¢ M- s AT e g Spepd B niiel L arprrpRUTReFEn iy or ogen at

80 Bar yiyBknfni@eurs. The mxture was allowed to cool and vvas filtered and
evaporat ed to afford

(RS) - N ( 2- t Ne(R-amiroghdyhy+gipen dipk enylbynzampde@xaoiphe 3-192 beh 2Hbimmoll 9 g,
a.sol ution

o?( RS) PRLﬂessz <AthosRly b mRy 14 mAel Aeh (- fluoroghese b prempmprienaide €49 (1.0 g,
2.5 Mphy olgl emdhGh OAEPEs @Mshnwﬁl Afies Lénﬁ&hﬁ}éﬂiﬁaﬁ;ﬁmﬂhﬁﬁﬂggﬂ chloride

(4Min 0 1, 4-di'oxane, 38 mol) and t m xture stirred at anbi ent
t enper hburse The migtubowes corthrTael indator ﬁmbl-hwa@ifbml pagicadd betwieeh waker and
et her and dried vmthaZM

hed h di et treate
ot gl oS e o veRyaS Teerish ACL T s RR sulliE Rl Vet 2 hy |
acet at g RGO e LY MLIE IfShReEphYRAEISY #RH 008t Magnesi um sul fate

and evaporated to afford the producCt "as a colourless solid (0.73 g, 99%;
NI\/Rl[Spamﬂnamnifdﬂ:Blu('dmmmtﬁp affadd Iﬁlnprdﬂtl):t as2a @lovthess $abdi(F6 mip, 28%MIMR H) , 3. 03

(m 21 4.9 6 3 1 ]I’i& ( 111),
23" ( Speammy ORI Fhln A 215 g Ty 25141 220 a5 B 20 B0 B2 i
M 296 215X 80RI€ 238, 280 (m, 2H), 7.05 m, 4H), 7.31 (4, 1H), 7.34 (4, 2H), 7.87 (d, 2H

N-( 2- ag‘lnggxcn I() 31—]§(1 (%G%etréﬂndrc})byrléln ylg cn%’am Ea »

di hydr ¢di¥l {ss iHie 8.4M<{BUtH)] 1 439 (64 1H]; (M_&[ﬂ,’[ztﬁ_’rmmdﬂy‘lzhﬁﬁbnyl ) ami no] phenyl } ami
no) car bonyl | phenyl ) -3, 6r di hydropyridine-I1(2Hrcarboxyl ate (Method 71, 62
ng. 0.13 mmal) was stirred and dissolved in 1,4-dioxane (0.4 nl) and a 4M
sol W i @R .afn1f¥gelr ogen chloride in 1, 4-di oxane (0 4 mM) added. The reaction
mx%re—v%a‘sp_st_lﬁrred at anbient tenperature for 24 hours. The resultant
preci p!%(dtm:caspnpasdmmq&dnynhphtmmemmnhshed wi th diethyl ether and

dried in Va%’—&—%&*ﬂﬂ%%]? : ?]-X-Ipleplcgdfn-f ylbenzamide (Example 5, 30 mg, .10 mmol} was

stirred and dissolved in N,N-dimethylacelamide {2 ml) and acetic anhydride (0.011 ml, 0.11
mmol) added. The reaction was slirred at ambient lemperature for 1 hour and then partitioned

20  between waler and cthyl acclale. The organic layer was separaled, washed with brne and dried
over magnesium sulfale, filtered and evaporaled to give the litle compound as a colourless
solid (23 mg, 68%); NMR Spectrum: (DMSO-d;) 1.48 (m, 1H), 1.64 {m, 1H), 1.79 (i, 21),
2,02 (s, 3H), 2.59 (m, 1H), 2.84 {m, 1H), 3.13 (m, 1H), 3.92 (d, 1H), 4.53 (&, 1H), 4,85 (s,
2H), 6.58 (m, 1H), .76 (d, 1H), 6.95 (m, 1H}, 7.15 (d, 1H), 7.37 (d, 2H), 7.90 (d, 2H}, 9.55

25 (s, 1H); Mass Spectrum : M+H" 338,

Example 21
Using an analogous procedure io thal desenibed in Example 19, N-(2-aminopheny?)-4-

piperidin-4-ylbenzamide (Example 5) was reacted to give the compounds descnibed in Table
0 T
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tide conpound as an off white solid (34 ng, 89%; NWR Spcclnm (DWVSO d(,)
2.70 ( H, 3.30 (m 2H), 3.76 (m 211), 6.33 (m IH, 7. :
7.33 (@“Gfi'l), 7.49 (m IH, 7.61 (d, 2H), 8.10 (d, 2H), 9%5 §EP @lla
Mass Spectrum M-H 294. 30 t' 10069Q,0 5 SEP 2006 -47- Exanple 19

N- (2- om nophenyl )-4-(1-{3- [(2-]]uorophenyl)amn no]-3-oxopropyl) pipe
ridin-4- yl)benzam de N (2-am nophenyl)-4-piperidine-4-yl benzam de (Exanpl e
5, 162 ng, 0.55 nmmmol), 5 pol assi unTebletonal e (153 ng, 1.1 mmol) and

(2- Fl uor ophenyl ) - 3- brmopr opi onam de rrg? 0.61 mMmOl) in DMF (5 m) were
stirred at anbient tenperat ADPT & gtely 20 hours. The m xture was
concentrated in vacuo BhaIhe regsi {i oned—bet ween water and et hyl
acetate. The organic | ayer W sepana , driged magnesi um sul fate and
evaporated. The residue was purlfled by fladh al ography (eluling with
0-25% t o nel hanol | di chl oronet hane to afford the froduct as a col ourl ess
solid (76 ng, 30%; NWVR Spectrum (CDA3) 1.9,Nm 4H), 2.18 (m 1 H, 2.57
(I, 2H, 2.64 (m 2H 2.72 (L, 21-1), 3.19 (d, 2H), 3.62 (s, 2H), 6.80 (m
2H), 7.05 (m 411), 7.3l (d, 1H), 734 (d, 2H), 7.87 (d, 2H), S.08 (s, |IH),
8.44 (tNotdH), 11.39 (R' 1H); Mass [Spect rAmAlylibiDASL. 15 Examl e |20 4- (]
-acctylpipgridin-4-yly-N-(2-a nil nnhpnvl\h enza \I\,L_d.e
N- ( 2- fitki nophggyd) -4z pi-pegi di n- 0-yl 30 ngy, 0.10 nmol)
was $tirrgd gnd Idi ssol ved in NN-di y I )} and acqtic
anhyd{ide (U.011%il, 0.11 nmol) alggéegi l’%i‘ %?ﬁéﬁlﬁ stirred at

anbi ent tenperature for 1 hour and (hhgp{ mng[ﬁlgmpqga nRgt ween wgt er and

et hyl |acetgte. The organic | ayer vas separat ed, washed wi|th bring and dried
over fragnesiumsul fate, filtered |aih EG&mEmAthlﬁlo(ngl ve |the titlle conpound
as a ¢olour|less solid (23 ng, 68/|0); S r ( ®-d4) 1.48 (m IH),
1.64 {m 1H), 1.79 (m 21.1), 2,02‘)'1}35"35 3@ S‘gﬂ(% by 2.84|(m 111),
3.13 {\m 1H), 3.92 (d, 1 H. 4.53 (fﬂﬁﬂ{tm 54;3353(15}53@—0 6.58 (m ] H,
6.76 (d, | |H, 6.95 (in, I H, 7.15 (d %—!) , 2H), 7.90]|(d, 2H).
9.55 25 (s,| 1H); Mass Spectrum : I\m(H+ll®3§9?(E>lbihﬂb i

1H), 7.38 (d, 2H), 7.91 {d, 2H),
0.56 {s, TH); Mass Spechrum:
M+H" 453.
2 NMR Spectrum: (DMSO-dg)
Q\X 173 {m, 411), 2.07 (m, 2H),
2.53 {m, 1H), 2.92 (m, 2H),
3.51 (s, 2H), 4.55 {5, 2H}, 6.36
(t, 111}, 6.76 {d, 1R), 65.95 (¢,
[H), 7.15 (d, 1H), 7.31 {m,
7H), 7.89 (d, 2H), ¢.33 (s, 1H);
Mass Spectrum: M+H" 386.
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Usi ng an anal ogous procedure to that described in Exanple 19,

N-(2-a henyl ) -4- pi peridin-4-yl benzam de (Exanpl e 5) t

gi ve tﬂ@ﬁ%npounds described in Table 30 7_ 1 100690 O SV\@E %@ﬁﬁh 48-
Table 7 0 R-N" , ~ 11 HN NoteR"I Analytlcal Daia SM 1 NVR Spectrum
(DVBO-d6) 1.39 (s, 9H), 1.59 (m 2H),™1.71 (m 2H), 1.78 (m 2H), 202 (m
2H). 2.34 (m 2H), 2-61 (m |IH), 2.98 (m 4H), 4.87 (s, 2H), 6.60 (t,

I H), 78 (d, IH, 683 (s 11-1), 6.97 (t _11i) 717 (d, 1 H 7.3 8 (d,

2H), 7391 (|d, 2H .,9%3(& IH); NENMRSpeetmm{DM30:)453 2 NVR $pect rum
( DMBOY d45) ]

, 2.07 (m -1 1H),| 292 (m| 2
3.51 (s, 2H)(.§i4§39l(s, 2)H), 6.56( (k-ﬂ&&%@éﬁ-‘%fﬂéﬁh}m, 6. 95((t, H)H)
7.15 (d, 1 |H), 7.31 (m 7H), 7.89 468 24, 3205, €8, .7H)|, Mass [Spectrum
M-H+ 886. 100690 0 5 SEP 2(106 -49
{m, 1H), 4.88 (s, 2H), 6.60 (t,
1H), 6.78 (d, 1H), 6.97 {1, 1H),
7.16 (d, 1ED), 7.38 {d, 2H), 7.55
{s, 1H), 7.91 (d, 2H), 9.58 (s,
1H); Mass Spectrum: M+HHT
303,

4 o ﬁ NMR Spectrum: (DMSO-dg)
1.73 (m, 4H}, 2.18 {t, 2H), 2,59
@ (m, 1H), 2.75 (t, 2H), 3.09 (d,
2H), 3.76 (s, 3H), 4.09 (1, 2H),
4.89 (5, 2H), 6.60 (1, TH), 6.79
(d, 1H}, 6.89 (m, 2H), 6.99 (m,
3H), 7.18 (d, 1H), 7.39 (d, 2H),
7.92 (d, 2H), 9.60 (s, 1H);
Mass Spectrum: M+H" 446,
5 o ﬁ NMR Spectrum: (CDC]3) 1.88
(m, 4H), 2.29 {m, 2H), 2.62 (m,
@ 1H), 2.90 (1, 2H), 3.18 {m, 2H),
3.89 {5, 2H}, 4.18 (t, 2H), 6.36
(m, 2H), 6.96 (m, 3H), 7.11 (1,
1H), 7.31 (m, 5H), 7.86 (d,

2H), 7.90 (s, 1H); Mass
Speclrum: M+H" 316.
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3 N NMR Spectrum (DVBO-db) 1.73 (m 4H), 237 (m 7H), 2.98 (t, 2H), 3.30

(m 2 (m 1H), 4.88 (s, 2H), 6.60 (t, 11-3), 6 74 kd 6. 97
(t, %“%7 16 (d, 11.1), 7.38 (d, 211), 7.55 (s, | , 7. 91$§FWE%
9.58 (s, 1H); Mass Spectrum MH 393. 4 -fl NWR Sacctrum ( DMSO- d6)
1-73 (m 4H), 2.18 (t, 2H), 2.59 / (M 114), 2.75 (t, 2H), 3.09 (d. 2H)
3.76 (s, 3H), 4.09 (1, 2H), 4.89 (s, 2H), 6-60 (1, 1 H, 6-79 (d, IH),
6.89 (um 6.99 (m 3H) 718 (d,._1H) 7 39 (d_2H) 7-92 (d, 211),

2
?. 604H)§, % I2—_I)F Mass DS%UT NHZHMME!I_ (lﬂr:!bstspéctrg%?ggmj 3?0) é§8?
m , m | 3. s,
t, f@ (m 2H), %%ét'wﬁq*h?o”ﬁ 550240 g0, 7/31 (m
7.

2H), 4.18 (
5H), .86 (|d 90 (s. 1H); |Nessy, & M@ﬁm 6.Jubus 10690 0 5

SEP 2006 - NNI\/R Spect rum (DI\/Ex@dG) CAS no ‘ﬂiﬁhlg@ Q0 (s, 3H,
2.16 $70011- 2H), 3.07 (m, 2H), 4[!15 (1 zH) i

4.89 (s, 2H), 6.59 (t, IH), 6.78 | Chem.
(d, 1H), 6.89 (d, 2H), 6.96 (L, ;329
1H), 7.17 (4, 1H), 7.39 (d, 2H), | DE
747 (d, 21), 7.91 (d, 28), 9.58 | 32758
(s, LH), 9.77 (s, TH); Mass.
Spectrum: M+H' 473.
7 NMR Spectrum: (DMSO-dg) | Melhod
o 1.61 (m, 2H), 1.74 (m, 2H), | 73
N/J("r‘ 2.20 (¢, 2H), 2.67 (m, 1H), 2.73
(t, 2113, 2.92 (m, 2H), 3.27 (m,
2H), 3.34 (s, 2H), 3.75 (t, 2H),
4.86 (s, 2H), 6.60 (1, 1H), 6.78
(d, 1H), 6.97 (t, LH), 7.09 (,
1H), 7.18 (m, 3H), 7.35 (d,
2H), 7.60 {m, 1H), 7.91 (d,
2H), 9.55 (s, 1H); Mass_
Spectrum: M+H" 470.

B Oyt NMR Spectrum: {DMSO-dg)
CID 1.73 {m, 4H), 2,16 (m, 2H),
2.60 (m, 1H), 2.74 (t, 2H), 3.07
(m, 2E1), 4.10 (1, 2H), 4.88 (s,
2H), 6.60 (1, 1H), 6.78 (d, 1H),
6.98 {m, 3H), 7.17 (d, 1H),
7.33 (d, 21), 7.39 {(d, 2H), 7.91
(d, 2H), 9.56 (s, 1H); Mass
Spectrum: MHH" 450




(t 2H), 2.46 (in, IH, 2.72 (t, Justus C2H), 3.07 (m 2H), 4.06 (t, 211),
.1 ebi nn. 4.89 (s. 2H), 6.59 (t, 11-1), 6.78 Chem (d, 111 6.89
(d 2H)Ig&%9“36 (t, 1899 287. 1H), 7 17 (d 1H), 7.39 (d, $ih1SEP 286 7. 47
(d, Al), 7.91 (d, 2H), 9.58 85988 , 9,77 (s, | H); Mass Spectrum
ML- Ht 473. 7 NVR Spectrum (DIVBOd6) ﬂathod 1.61 (m 2H), 1.74 (m 2H), 73
raY 2.20 (t, 211), 2.67 (m i H, 2.73 (t, 211), 2.92 (m 2H), 3.27 (m
oH), $934 (sI , 3.75 (t, 2H), |NBR fmectitd) (DEESEBIHL, [1H), 6. '18 (d,
1H), 6.97 (fty , 7.09 (t, 1H), |7 7. (d, | 211), %.60 (m t
H, 7/91 (d, “#H), 9.55 (s. 11-1); l\/ﬁ@%&e@tlﬁdﬂ%%ﬁ%' 470. 8 N\R
Spectqum ( dé) C 1.73 (m 4I—§_,5lgnm{8)gmgﬁ%&,1m{ 2.0 (m [Ilfi), 2.74
(t, 2H), 3.07 (m 21-1), 4.10 (t,| 2H), 4. (s, 2H)) 660 (t, I| H, 6.78
(d, I'|H, 1[6.98 (m 3H, 7-17 (d, |1486 (s, ZHR Gl BID3%.797.]39 (d, 2H), 7.91

(gl 211), 9.56 (s, 111); WMass Spec(t‘d ﬂ] GQ?I_&I: 111},913%906(0 0 5 SEP 2006

1H), 7.27 (1, 1H), 7.39 (d, 2H),
7.48 (d, 1H), 7.78 (i, 1H), 7.92
(d, 2H), 8.50 (d, 1H), 9.56 (s,
iH); Mass Spectrum: M+H'
188,

10 + Mass Spectrum: M+H 411
Y4

11 Ir+— Masgs Spectrum: M+H' 411
M=

12 Mass Spectrum: M+H" 416
50
b

13 Was Mass Spectrum: M+HT 439
o
%
14 /_ﬁ Mass Spectrum: M+H" 412
o °
by
i5 /_<—k Mass Spectrum; M+H" 370
HO OH
i6 d—r\ Mass Spectrum: M+H" 380
17 — I+ Mass Spectum: M+H" 444
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9 NWR Spectrum (DVMSO-d6) N - 1.75 (m 4H), 2.18 (m 2H), 2.61 (m | H),
2.96 (ghm?dd)’ 4,86 (s, 2H), 6-60 (1, 1H), 6.79 (d, 111), (BHoSERt200B1- 1),
7.18 (d, , 7.27 (1, 1H), 739 (d, 2H), 7.48 (d, IH. 7.78 Q IH. 7.92
(d, 2H), 8.50 (d, 1H), 9.56 (s, 1H; ss Spectrum MH  388. 10 Mass
Spcctrum M+]'411 tf 11 Mass Spectrumft M+rH 411 ram/ ~ 12 Mass
Spectrum MH 416 \ / 13 N Jg- Mass Spectrum MH 439 0 14 f J'+ Mass
Spect r i N¥H féZ_/—&Jo 15 Mass Spelelhsafipectbni BIA®I° 443 of f| 16 Masq Spectrum
MtH 380 17 r f»T=% Mass Spectrum| MWH 444 \/ 0 5 SEP 2006 100690 -52-
is i 1 Msg @t um MtH} 403 19 JI- Mass Spectrum MEH382 O |Exanple 22
P

19 — Mass Spectrom: M+H 382
ot
o=<

Example 22
N-{Z-aminophenyl)-d-[1-{4-bromobenzoyl}piperidin-4-yl|benzamide
To a solution of 4-bromobenzoic acid (1.0 g, 3.3 mmol) in DMF {5 ml} was added

5 benzolriazolyloxylopyrollidinophosphonium hexafluorophosphate (99 mg, 0.19 mmeol) and
the mixture stirred at ambient lemperature for 30 minules. N-(2-anmnophenyl)-4-pipendin-4
ylbenzamide (Example 5, 50 mg, .17 mumol) was added and the mixture stirred for a further
24 hours. The resulling solulion was absorbed onle an SCX-2 column, washed with methanol
{2 column volumes) and chited with a 2M soluiion of ammeonia in methanol {2 column

10 volumcs} o afford the product. This was purified by flash chromalopraphy (cluting with 0-
20% melhanol/dichloromelhane) to alford the title compound as a colourless solid (29 mg,
18%); NMR Specium: (DMSO-dg} 1.70 (m, 4H}, 2.60 (m, 1H), 2.91 (m, 2H), 3.31 (m, 2H),
4.89 (s, 2H), 6.60 (t, 1H), 6.78 (d, 1H), 6.97 {t, 1), 7.16 (d, I1H), 7.43 (d, 4H), 7.67 (d, ZH),
7.93 (d, 2H), .60 (s, 1H); Mass Spectrum: M+H" 478,

15

Example 23
Using an analogous procedure to that deseribed in Example 19,

{RS)-N-(Z-anunophenyl)-4-piperidin-3-ylbenzamide was reacted Lo give the compounds

described in Table 8.
0 Table 8
: ; ’
N Iy
/S H
R!

H,N

- ==
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N- (2- am nophenyl ) -4-[ 1- (4- bronobenzoyl ) pi peridin-4-yl] b enza mde To a

sol uti

mol ) and

N- ( 2- am nophenyl ) - 4- pi peri di n-4- yl be™zam dc (Exanple 5, 50 ny,
was added and the m xture stirred for a further

4- br onbbenzoic acid (1

.0 g, 3.3 Mmp]) in DW

S AP

benzol ifiazol yl oxytripyrollidi nophosphoni um hexaf | uor ophosp

the m xture stirred at anpgfpt tenperature for 30 m nutes-

24 hours.

sol ut ianwas absorbed ontao an SCR-2 columm __washed with npthanol
vol umaﬁgﬂhtdnd lell ut Ed‘ \iviR'h aJZI\/l soITu_ti on onfmzalur_tig_rlilﬁat‘gn met rgncﬁf’l( 2
(o1 Ut [T vl Fots™i806 et hanol / di ¢ PLGSPEREY OYSHAS, d e t1t |
260 m 1" Lﬁs%’gﬁ%nf T 331 [ ) e ey 6. 60 (¢
6.78 {d, 1H), 6/97 (t, 1H), 7.16 (|83 G, 1ED,230((wh, 2HY), 7. 67 (d,
nal ofpus Arocedure 1o that descr b [T Bhagpdmaf™ ™ =22 55
Compofinds Jdescribed 11 Tabl e 8. 20 abreg b % “BIleN oot
2406 |-53 Note Pl Analytical Data [S1H), 67864 nitD) 6.8/, Spect rum
%H)M 3.mz9I ( rknl) | I%l) ,66 gmeszz(H)si 3&6 ?54‘.(}5'77"(‘%,%2‘52%%} ﬁ.ﬂg‘q}ﬂ%}c) -0
7.92 (d, 2H), 9.57 (s, 1H);
Mass Spectrum: M+H" 368.
2 {racemic and I:I mixture of NMR Specloum: (CDCl;) 1.42
diastereomers) {m, 1H), 1.88 {m, 3H}, 2.3% (m,
3H), 2.93 (m, 4H), 3.67 and
3.99 (m, 1H), .80 {m, 2H),
a 6.78 (m, 2H), 7.02 {t, 1H), 7.28
{(m, 3H), 7.72 (s, 1H), 7.77 (d,
2H); Mass Spectrom: M+H"
380,
3 NMR Spectrum; (DMS0-dg) Method
1.48 (m, 21}, 1.68 {m, 1H), 73
N .0 1.80 (m, 1H), 1.90 {t, 2H), 2.15
\E\ {t, 1H), 2.22 (1, 1H), 2.72 (m,
2H}, 2.82 {m, 1il), 2.90 (s, 2H),
3.73 (m, 2H), 4.86 (s, 2H), 6.60
{1, 1H), 6.78 (d, 1H), 6.97 (1,
1H), 7.14 {m, 4}, 7.36 (d,
2H), 7.57 {m, 14), 7.91 (d,
2H), 9.56 (s, LH); Mass
Spectrum: M+H" 469,

col umm |

0.17 mol)
The resul ting

(2 col umm
0

t ogr aphy
e conpound

2H),

(m 4H),
1H),
7.93

ng an

ive the

90 0 5 SEP
DVSO d6) o
88 (m
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(1, 1H), 6.79 (d, IH, 6.98 (1, 1H), 7.18 (r1, 1 H), 7.40 (d, 21 1), 7.92
(d, 2H} 57 (s, 1H); Mass Spectmm MtH+ 368. 2 (racemc_and |:1 m xture
of NWR gbﬁ}gtrum (CDC13) 1.42 diastereoners) (m 1H), 1- 8&5(EEP31LBJ]E 2.39
(m 313), 2.93 (m 4H), 3.67 and 3. (m 1H, 3.80(m 2H), 0 6-78 (m
2H). 7.02 (t, IH), 7.28 (m 311), 7.772 (s, 1H), 7.77 (d, 2H); Mass
Spectrum= MtW 380. 3 - NWR Spectrum (DVSO-d(,) Method 1.48 (m 211),

1.68 (m 1H), 73 N ~01.80 (m IH), 1,90 (t, 2H), 2,15 1~~| (t, 1H), 2,22
(t, IH, 2,|teacemic) 2H) 2.82 (m JIMass Specodm(M+HB 6] zc:za'gs(-m 2H), 4.86
(s, 2H), 6./60 (t H, 6.78 (d, [IH, 6.97 (t, 1H), 7. :Iéhé@e 11), 7.36
(d. 2H), 1.57 (" 1H), 7.91 (d, |2H), 9.56 (s, 1H); Masg chum M+H
469. {i. 14069 5 SEP 2006 -54 1|4 (racem c) Mss Spectnggl7s MFH] 461 CAS
no_ 13288- J 06-7 J. Prakt, N Cillem,
J, Prakt,
Chem.,
N
1881,
242
5 Mass Specirum: M+H" 366
6 (racemic) Mass Spectrum: M+H' 386
7 (racemic) Mass Speclrum: M+H' 458
@\/DM
3 {racemic) Mass Spectrum: M+H' 485
o {racemic) Mass Spectrum: M+H" 432
o
HO
10 {raccmirc) : Mass Spectruom: M+H" 394 CAS no.
/_(+ 53012-
To-7
N{ :“N J. Het.
g
Chem.
1984,
1157




02N 1881, 242 5 Mass Spectrum MtH+366 6 (racem c) Mass Spectrum MrH+386
C 161 7 em c) ‘Mass Spectrum MtH+ 458 8 (racem c) Mas r M+H+
485 1lfﬁ§ﬂ%racem c) Mass Spectrum MH 432 Ha 10 (racem%'c?pse‘.:rl:*\/l;bl
Snccl rum MH+394 CAS no. 53012- I 70-7 N, s rry J, Het_ Chem 1984,
1157 rt 100690 0 5 SEP 2006 -55 11 (taeemi e) Mass: MrH+ 466 H 12
(racem c) Mass Spectrum M 13 (racem c) Mass Spectrum MrH+473 CAS no H

N

57011-_o \_/ 90-2 Justus ligchigs _Ann Chem 1899
11 {racemic) Mass Spectrum: M+H' 466
OH
12 (racemic) Mass Spectrum; M+H" 378
)W\X
13 (raceric) Mass Spectrum: M+H" 473 CAS no
HGG 57011-
DZC K 90-2
Justus
Licbigs
Ann.
Chem.
1899,
287
DE
35988
14 (raccmic) Mass Spectrum: M+H" 364
TN
i5 (racemic) Mass Spechrum: M+H' 394
(oj\)(
Example 24

Using an analogous procedure to that described in Example 19, N-(2-amninophenyl)-4-
5 piperazin-1-ylbenzamide (Example 16) was reacled to give the compounds described in Table
o
Table 9

D
R1—N N
H

H.N

to
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287 DE 85988 14 (racemc) Mass Spedrum Mtrl' 368 ~onX 15 (racem c)
Mass Spec MHWB94 Exanpl e 24 Using an anal ogous procedure ton'ﬁ:_ugg df@gri bed
in ExadPP@®019 N (2-am nophenyl )-- 5 piperazin-I-y]benzani de ﬁp 16)
was reacted to give the conpounds described in Table 9 Table 9 O Rl -N N,
, - H1 1 H2N to 100690 0 5 SEP 200%--56 Note Rl Analytical Data SM 1 0
NVR Spectrum (CDCI3) 2.62 1;1 NA~~ (t, 2H), 2,78 (m 6H), 3.45 (m F
411), 6.83 (m 2H), 7.07 (m 3H), 7.26 (s, 1H), 7.31 (d, | H, 7.74 (s,
IN), Toede ([d, 2H), 7.96 (d, 2H), [8. 41 (Anal}ial Dala07 (S]] 19K, Wass
Specttum MH F 462 2 o NVR Spectirum (CDCI3) 2. 74 p (i 4H) 3.29 (s,

2H), 3137 (,03. 74 (s. 3H). |NMR $pactraedy (CDELYO.62d| 2H), 7./06 (t,

1H. T1.28 |(& A2 (S0 100 50 5 ¢, 611, 3.45 (m,
S 4H), 6.83 (m, 2H), 7.07 (m,

3H), 7.26 (s, 1H), 7.31 {d, 1H),
7.74 (s, 1H), 7.84 (d, 2H), 7.96
(d, 2H), 8.41 (t, 1H), 11.07 (s,
1H); Mass Spectrum; M+H"

462.
2 fnm/x NMR Spectrum: (CDCls) 2.74
5 (m, 4H), 3.29 (s, 2H), 3.37 (m,

4H), 3.74 (s, 3H}, 6.71 {m, 2H),
6.90 (d, 2H), 7.06 (t, 1H), 7.28
(d, TH), 7.77 (s, 1H}, 7.80 {d,
2H), Mass Spectrum: M-+H"

369,
3 NMR Spectrum: (CDCl5) 2.61
©/X (m, 4H), 3.33 {(m, 4H), 3.57 (s,

2H}, 6.81 {m, 4H), 6.91 (m,

2H), 7.06 {(m, 2H), 7.34 (m,

3H), 7.72 (s, 1H), 7.80 (d, 2H);

Mass Spectnumm; M+H" 387.

4 Q NMR Spectrum; {CDCly) 1.21
/g)\x (t, 6H), 2.77 (4H), 3.43 (m,

<N 10H), 3.78 (s, 2H}, 6.62 {4,

) 2H), 6.83 (m, 2H), 6,93 {d,
2H), 7.07 (t, 1H), 730 (d, 110,
7.69 (s, 1H), 7.81 (d, 2H), 7.93
{d, 2H}; Mass Spectrum; M+H’
486.

ey
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2H); Mass Spectrum MrH  369. 3 NMR Spectrum (CDCl3) 2.61 (m 4H), 3.33
(M 4Hp 7 (s, 2H), 6.81 (m 4H), 6.91 (m 2H), 7.06 (51 21- 1) 7.34
(m 3 .72 (s, 1H), 7.80 (d, 2H); Mass Spectrum M+H

Spectrunl (CDC13) 1-21 (t, 6H), 2. 775§4FD 3.43 (in, I OH), 3. 78 (s 2H) ,
6.62 (d, 2H), 6.83 (m 2H), 6.93 (d, "2H), 7-07 (1, IN. 7-30 (d, 11-1),
7.69 (s, 1FD ~7.81 (d, ZFD 7.93 (d, 2H); Mass Spectrum MrH  486_ 100690
0 5 SERIERL plas: dalsf the Starting Nhterlals The starling

naterialsdf e. above £ are either cq rC|a ava| | e or are
readily preg%P %HB@?@HhEPWﬂﬁgﬂﬁwg R0 k% Mfe the
f ol | owiragly Iﬁ%ﬁi‘ém&hﬁﬁiﬂﬂ Thbtsdy Bdth RASwh What&edls. %%i.ﬁﬁﬂ@ﬂ:% faﬂumg
preparation of some of the starling 5 materials used i'n the above

react i geastionvre hiwtmtIMS(l@t net-IBuitatpwy of Higamsriagation ofepine of the starling

cny -4 I N- -y am de .

ﬂ%ﬁ?ﬁﬂ@ﬂ%? ﬁ?ﬁgﬁﬁgﬁv1)-4-bronnbenzanide (Met hod 14; 136 ng, 0.33
10 nnDI) pyri di ne-4-boronie acid (48 ng, 0.39 mmol),
tetrakts(triphenyl phosphine) palladium (5 ng, 0005 mmol ), THE (2 nml) and a
sat ur atMethadileous solution of sodiun1hydrogen carbonate (2 M) were

stirre und r for hours. The cool ed

m xtur&ﬁ%g%ﬂgﬁ}mﬂ 'B’é‘f’ﬂg‘g'ﬁ?ﬁwpdib'gtﬂ? ‘?/vater- The organi cs were
washed w t h NpFt-BawxdE d&%ﬁ&.ﬂﬁﬁwﬂ Hﬁh&@hﬂ%ﬁﬁhﬂﬁé&&&ﬁ&QB% @vgpor at ed,
to give the title compound (103 15 ng, 80%, which was used wi thout further

pur iF i eemnplgrpyridinesd-Bprevicracid (48 0330mmol), rerrahs(mPhenylphnsphme) palladiam
(5 mg, 0.005 mmol), THF {2 ml} and a saturated aqueous solution of sodivm bydrogen

aF Blen

carbonate (2 ml) were stirred al 35°C under an atmosphere of argon for 96 hours. The cooled

mixhire was parlitioned betwecn ethyl acelale and waler. The organtes were washed wilh

brng, dried over mapnesium sultale, Rllered and evaporated, 1o give the title compound {103
15 mg, 50%), which was used withoul ferther purificalion; Mass Spectum: M+H™ 390,

Method 2
N-(Z-t-Butoxycarbonylaminophenyl)-4-quinolin-8-ylbenzamide
N-(2-t-Butoxycarbonylaminophenyl)-4-bromobenzamide (Method 14; 200 mg, 0.5
20 mmol), §-quinoline boronic acid {14 mg, 0.6 mmal), tetrakis{inphenylphosphing)palladium
(8 myg, 0.007 mmol), 1,2-dimethexyethane {3 ml} and a saturated agqueons solution of sodium
hydrogen carbonate (3 ml) were stirred at 30°C nnder an atmosphere of argon for 20 hours.
The mixture was allowed Lo cool before being partilioned hetween ethyl acetate and waler.
The organics were washed with bnne, dried over magnesium sulfale, filtered and evaporated.
25 The resultant residue was purified by flash column chromatography, cluting with
methanol/dichloromethane (0-10%), lo give he tille compound (201 myg, 84%0); NMR
Spectrum; (DMS50-dg): 147 (5, 9H), 7.20 (m, 2H), 7.60 {m, 4H), 7.73 (t, 1H}, 7.584 {t, 3H),
8.06 (d, 2H}, 8.47 (d, 1H), 3.68 (s, 111), 8.93 (m, 1H), 9.91 (s, 1H), Mass Spectrum: M+H™:
440,

30
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Met hod 2 N-(2-t-Bu toxycarbonyl am nophenyl)-4-quip Qin-8-ylb enz am de
N-(2-15 ycar bonyl am nophenyl ) - 4- br omobcr Lm dc (Met hod 14; 200 ng, 0.5
20 mmol ), 8- quinoline boronic acid (104 ng, 0.6 nmol), 05 SEP 2006
tetraki s(triphenyi phosphi ne)pal | adi um¢ 8 ng, 0.007 mmol),

1, 2-di met hoxyet hane (3 nil) and a satUrated aqueous sol ution of sodium
hydr ogen carbonate (3 mM) were stirred at 800C under an atnosphere of argon
for 20Mhed3 The mixture was allowed to cool before being partitioned

bet ween, at acet er- CS were washed with brine, dried
over r‘r@gﬁ @HH"%E#’ §'aa"f'f' RH“@VES@':“&%"&B““ ®5 The resul tant residue

was purifi egthByiE baghosl %Uﬁbrgﬂgﬁrﬂi‘ﬁsﬁﬁ)@wagoﬁﬁ BidcBlribF Riethod 2 and used

met hanol / di chl oronmet hane (0-10%, to give the title conmpound (201 ny, 84%;

NVR  Spélbovlfurih¢anedeadn; Masa Socetumg MFH 3920 (m 2H), 7.60 (m 4H), 7.73
(t, 114) 7.84 (t, 3H, 8.06 (d, 2H). 8.47 (d, 1H), 8-68 (s, 111), 8.93
(m 113) 9.91 (s, 1H), Mass Spectrum MW 440. 30 100690 0 5 SEP 2005
-58- Meidinsa4 N (2-t-Bu toxycarbonylamin oph cnyl)A-pyridin-3-yl benza
aside The title conpound was prepared using an anal ogous procedure of

Met hod Ne(ZarButeegcarbanylhaeinophanyhet-ppadin-2gdhénsamiddass Spectrum MrH  390. 5

N (2or Bul ohGe it Tt y a Gy A S5 Yetae i £2 HidabordfinZ2 P
-tetraa@ﬁz@uﬁdg(mgamm@mguam&m BB AS YR sk 32 T, 0.3

mml ), 2-bronopyridiné (40 ny,

t et hﬂakt@(aﬁn[fpp thqsiplw]pd)qﬂm éﬁm&nﬁ @@4 ngl;u::m 10D dimetmtox yethane (1.5 ml)

1, 2-dine thane at ur at a sol ut.i o sodi um
iy ar o LR ors 5oRoh s S p TR Bt S bt e e shrdl ot or ¢ o
argon {ofc %?dc?%&ﬁnnsﬁﬂ&c E‘Eféztg'dﬁ orVEShRird. AR thik Q@AY AIRREQNS cofGlciGe

partitioned between ethyl acCetate and water. The organics were separated,
was hedbéng partlzonaeheld ﬂmhﬁ\ﬂematmgdemtmﬂ'hmblfgames whie separad amzbhed apibr at ed

toyield the title co ound 749 used in th ext
react | BANSHODRD QYR REP T Pl SRR FEEbraBEeoi e HFonpeuns (80
15 mg, 74%) which was used m Lhe next reaction withoul [urther puriRecation; Masy Spectrum:
M-+H" 390.

Meihod 5-12
Using an analopous procedure io thal described in Method 4, the

20 N-(2-1-butoxycarbonylaminophenyl}-4-{4.4,5,5-telramelhyl-1,3,2-dioxaborolan-2-y1)
henzamide slarting material was reacted with the appropriale bromo compound Lo gmive (he
compounds described in Table 10. Where required, (he crude residues were purified by flash

eolumn chromalography, eluting with methanol/dichloromethane (1:190).

25 Table 10

O
N
H
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Met ho
the 2
3, 2-d

Where required, the crude residues were puri fled by flash colum
chromat ography, eluting with nel hanol | di chl oronethane (1:10). 25 Table 10 H
1  HN[ ®Iethod 00690 0 5 SEY 2006 -59|Met hod BmalvtidayDiacal Data [SBM5
6_(rre hnvu\ 1 2 n\lrn7|n 2. vl NMR _Sn hfrnw_ /F\I\/Rﬂrlﬂ\ 1 4-4 /c Meth 13
91-1) | 34. 09 ([s6-(methpyy)-h2grezip-Byh | NMRpeptaqum YISOz | @4 (s.0Hyleligl Dol ( d,
2H), 18.22 (d, 2H), 8.26 (d, | H); | §@§ f ur an- 3-y
Mass ppectrunmg (MtH -tBu) 323. th“%%@ QJﬁHFLyPTFHdﬂﬁFZE?l NVR
Spectfum (DMSO-d6) 1.46 (s, Meth 13 (d,9M)), 7.37 % 269, 8.0Hd, 2A)20 (m 2H),| 7. 59
(m 3H, 7.69 (s, 1H, 7.98 (d, 2H, 56 (d, IH), 8.67| (s,
111),19.92 (s}, 11-1); Mass SpectrumlSﬁ%ﬂ#zébﬁzéﬁkﬂ$nuoropyridin-4-y| NVR
Spectyum (DMSO d6) 1.46 (s, Meth 1%1&@2%&% 7.57 (m 2H),| 7.65
(s, 1|H, 7.8 (m 1 H. 8.06 (d, 3 1) 8. 37 (dp,_1H), 8|68
(s, 118&). 9. Yhfran-3lylH); Mass Spect | Wiass Shtrdrum Eimﬂ‘awﬁu) 323. | Mehl13
7 2-methylpridin-4-yl NME Spectrum: {DMS0-dg) 1.46 (5, | Melh 13
SH), 2.57 (s, 3H), 7.20 {m, 2H), 7.59
{m, 3H), 7.69 (s, 1H), 7.98 (d, 2H),
B.10 (d, 2H), 8.56 (d, 1H), 8.67 (s,
1H), 2.92 (s, 1H); Mass Spectrum:
MHH" 404,
8 2-fluoropyridin-4-y1 NMER Spcctrum: (DMSO-dg) 1.46 (5, | Meth 13
o), 720 (m, 2H), 7.57 (m, 2H]),
7.65 (s, 1H), 7.81 (m, 1H), 8.06 {d,
2H), 8.12 (d, 2H), 8.37 (d, 1H), 8.68
(s, |H), 9.94 (s, 1TH};
Mass Spectrum: (M+H" - Boc) 308.
9 thiazol-2-yl Mass Spectrum; (M+H' - tBu) 340. | Meth 13
10 2-amino-pyrimidn-6-yl Mass Spectrum; (M+Na') 428, Meth 13
11 pyrimidin-6-yI Mass Spectrum: (M+H" - tBu) 335. | Melh 13
12 2-chloro-pyrimidin-6-yl NMR Spectrum; (DMS0-dg} | 46 (s, | Melh 13
SH), 7.23 (m, 2H), 7.57 (1, 2H), 8.15
(d, 2H), 8.29 {(d, 1H), 8.38 (d, 2H),
8.73 (br, 1H)}, 8.91 {d, 1H}, 10.00 (s,
1H);
Mass Speelrum: (M+H" - tBu) 369.

d 5-12 -
0

-1
|6@i rol an-2-yl)

appropriate bronmo conmpound to give th

Usi ng an anal ogous procedure to that described in Method 4,

- but oxycar bonyl

am nophenyl )-4-(4,4, 5 5-telr
benzam de starting materi al

was rea

tesgb\n iquﬁt he

conpounds described in Table 10.
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9 I hiazol-2-yl Mass Spectrum (M+rH - tBu) 340. Meth 13 10

2-am n m dn- 6-yl Mass Spectrum (MtNa') 428. Meth 13

pyri mapﬁ%@ Mass Spectrum (MtH - tBu) 335. Meth 13 129% SEP 2008
2-clilaro- pyrlrridin-6-yl NVR Spectru (DVMSO-d6) 1.46 (s, Meth 13 9H),
7.23 (m 2H), 7.57 (t, 2H), 8.15 (d,'né'h), 8.29 (d, 1H), 8.38 (d, 2H), 8.73
(br, 1 H, 8091 (d, 1H, 10.00 (s, 1H); Mss Spectrum (MrH - tBu) 369.

5 1006%@ethiod 1SEP 2006 - 60- I\/Et hod 13 N-(2-t

But oxycar bonyl am nophenyl_) 5-tetranct hyl 2- di oxabor ol an- 2-yl)

henzanPHE-kBusy: ';?E'HFHB'FEH Mﬁﬁén&? ww%ﬂdﬁﬁaﬁwﬁm agrkyBod 14;

3.D g, hé Zﬂm&l mml) vvas added to a solution of bis-pinacolalo di boron

(2. 30, 2 - hi s(di phenyl phosphi no) f errocenedi ch] or opal | adi um
(1) chlori di-é(i(—l Bitmgcaﬂﬁhn}r&nﬁﬁth)cnylaﬂd:rﬁmhh&&hmiﬂcaﬁmmmmlz(;anBg,gI.? 23 mol )
in DVF (48 ml) 80C under an atnosphere of on for_20 hours. The

m xt%r@“ﬂ%@“’é{m d“ﬁé“'é‘é‘@!mgh'ﬁ'w Eﬂ‘%‘h?ﬁonr@ﬁﬂv 4™ Relkacuo. The residue

was pant shed

w th” 10 AR RS A e Rah b S AT IS o LU (B3 8 18 Hh el T e
titl e ondpoerssiun dcalg (2.3 guzdinnicd) inMeliF (Wl mﬂhawwcmeekau dtﬁasﬁhel-'wﬁ her
purlflcatlon NI\/RSectrum (DVMBO-d6) 1. 14 s, 6H, 1-31 1.43 (s,

6Fl), MEDE ‘(’H boyys. st‘@xm woggllowedrg cpef and eso#v%rwvaém vatafﬂethE(s,
1, 9.& oni"r rjﬁlxé% &@é&:@@&@?@% e dnlfhie5e oAfRics Werd BEdMGH with N (2-t-Bu

toxyca r Ren yl) euza m de

4- (B, Gbmﬁmﬂhdmyﬂuﬁgxﬁsihm sulphiapd and-cybpordieded fiyk fi thodompound ¢hd gf i de
(Met hod 18; ,. 19.4 mmuol) was added. tqQ a _solution of 4-bronpbenzoic

aci d (suyﬂljamff% Wil pas ysed g thoyt {uxher Bt fise(om MWMR Snastrum) (DMSf-ddtlckizcnc

'Eg/err;:)g?gi’ ﬁrﬁg é%r 8H%our sm%%?llﬁégmiﬂé ég’r i/\a?@gg’r?&jf ?%ﬁg%"ai@a?%eggt

wat er @&)dHyt "y (satH); ess Shhenmh g&m"rlcf"'sﬂwﬁawas hed with a saturated aqueous
sol ution
15 Method 14
N-{2-t-Butoxycarbonylaminophenyl)-d-bromobenzamide
4-(4,6-Dimelhoxy-1,3 5-tnannyl-2-vl)-4-methylmorpholintum chioride {Melhod 18§;
5.4 g, 19.4 mmol) was added to a solution of 4-bromebenzoic acid (3.5 g, 17.4 mmol) and
1-(N-t-butcxycarbonylamino)-2-aminobenzenc (Method 17; 4.3 g;'zﬂ.g mmol} in DMF {100
20 nl) and stirred al ambient lemmperature [or 20 hours. The reaclion mixture was partitioned
between water and ethyl acetate. The organics were washed with a saturated aqueous solution
- of sodium hydrogen carbonate, water, 1M aqueous hydrochloric acid, waler and brine, belore
being dricd over magnesium sullale. The organics were (hen evaporaled to give Lhe tille
compound (7,1 g, quantilative), which was used withecut further purificalion. NMR. Speclom:
25 {DMSO-dg): 1.45 {s, 9H), 7.18 (m, 2H), 7.54 (m, 2H), 7.76 (d, 2H). 7.90 {d, 2H), 8.63 {s, 1H),
9.86 (s, 1H); Mass Spectrum: (M+H" - Boc) 291.

Methad 15
N-(2-t-Butoxycarbonylaminophenyl-4-(1-t-butoxycarbonylpiperidin-4-yl}benzamide

30 1-(N-I-Buloxycarbonylaming)-2-aminobenzene (Method 17, 3.1 g, 14.7 mmol} was
added to a slirred solution of 4-(1-t-butoxycarbonylpiperidin-4-yi)benzoic acid (4.1 g, 134
mmel} in DMF (50 ml) and the mixture stirred al ambient temperature for 10 minutes. 4-(4,6-
dimethoxy-1,3,5-Inazinyl-2-yl}-4-methylmorpholinium chlonde {Melhed 18, 4.45 g, 16.1
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of sodi um hydrogen carbonate, water, |M aqueous hydrochloric acid, water
and bri efore being dried over magnesi um sul fate. The _organi cs were
t hen e\}ﬁg@at ed to give the title conpound (7.1 g, quant|tua 2086hi ch
was used wi thout further purlflcatlonﬁ. NMR Spectrum 25 (DI\/SOdG) : 1.45
(s, 9H), 7.18 (m 214), 7.54 (m 2H)7 b-76 (d, 2H_ 7.90 (d, 2H), 8.63 (s,
I H, 9.86 (s, 1H); Mss Spectrum (MtH+- Boc) 291 - Method 15

N ( 2- t nBublyxwas addeglrept dlns mopinersyiired 4¢ qmibienl lempemiure for 24 hours, The solvent

but oxycar bouyl pcge“ﬁ-lll n- 4-yl ) bepxaym

0 .
(] B sl M g0 o 6RE eriBier 300 1) el washed withy ol )
ong (e ¥ oxifgiﬁ%onéﬁ%?%‘é%ﬁ"f Hagpesium sulfatc, filtered and gveporated, The resullane

DI\/F ( 5@um Wasgut [ted dyrflaxth dnrenmtugtﬁphgl uaingaﬂ’bneﬂiantlﬁhﬁﬂnmhwﬂmné & miiBthe nut es.
(4, 6-_ di met hox

(W%Oatfsmnn 575 Dm0 36807y chosstbe: SHBCHG ?ﬁi%‘s’ﬂ%ﬁ'@ﬁr{%ﬁﬁ the
m Xt Ur gt 55 ail A, 3951 @NbH SIRELALITEAS er(n@ﬂﬂg%ssmtat A, 938

evapor at resi e was d i'n’ et

washed (i EH}, NER (@ 2HY Bes0aibg aiifi e, 708 re | Hy,msahs@p nmghesi UBovedsat e,

filtered and evaporated. The resultant gumwas purified by flash

chromat ography using | % net hanol | di chl oronmet hane to give the 5 title
compou foam (5.44 g, 82%; NWR Spectrum (DVMSO-d6) 1.41 (s. 9H),

1. 43 ;W,il“—mgg?—,ﬁlmm 2H), 1.77 (m 2H), 2.79 (m 3H), 4.08 (m 2H), 7.15
(m HQH) 7. 4B(2-¢-BubskyrarbonyBamipoph &Hi-4-{1-8k thelpipetddin-4Sylfengnidd H), 9. 74
(br, Y % Mass  Spectrum (MH - B?.gﬁ) 396. Method 16 10

N(2-t4 trﬂﬁl}i‘&"&l'w&ﬁi%m%@( Gengnfet i liadazANG4- v ) benzani de

éu'g ;yca%g%?&{ﬁ%@-é- am i no enzmﬁzggl %‘ %%%ﬁnmf)%[g%l@&&b\;r e

di ssol mdFl(mmlDI\A:(t(,S-d[ﬂlmhnxy-l 3,5- trmzm}rl-E-jrl]-tl-mem}r]mmphnlmmm chloride {Melhod
4- (4, 6-di ntct hoxy- 35tr|a2|nyl 2-yl)-4-met hy] nor phol i ni um chl ori de

( Vet hod®. 313, mg1B1Hgmol) was s pndthe reeriting solehionas s (o149 oS dti on was

stl e r !Pg our ed

i nt %;{Wg é}?gﬂén%gﬂ PEF‘F‘r{il%c?‘&dgbguevera%m| nes \%l‘tgi&llgﬁ{% %tgg%%{déa? §l'gglrrbl ned
or gani etlgkhdetné. STheebmbilted @dedveEx oG e E mwefraiagnamin seN:apeandit ed. The
residue was purified by flash chromatography (eluting with 99 1 4 9:1

di chl OW%M‘FW% Tugiligd oy ash plgomatigephy feletivgwil 98:1c0%dur | ess gum
wWhi ch e YGibRbinbaE feBRndl) td MEHh R tidP i ind 3¢4SolobHES paRBFh ™ MrHF 411.

crystallised on trituration (240 mg, 52%); Mass Spectrum: M+H" 411.

20
Method 17
1-{N-t+-Butoxycarbonylamino)-2-aminobenzene
The title compound was prepared according 1o the Titeralure methed desceribed in Selo,
C, T.; Mathias, J. P.; Whilesides, G. M.; J. A, Chem_ Soc., 1993, 115, 1321-1329,
25
Method 18
4-(4,6-Dimethoxy-1,3,5-triazinyl-2-yI)-d-methylmorpholinium chloride
4-{4,6-Dimclhoxy-1,3,5-razinyl-2-yl}4-methylmorpholintom ¢hloride was prepared
according Lo the literalure procedurs described in Kunishima, M., Kawachi, ., Morita, 1.,
30 Terao, K., Iwasaki, F., Tani, S., Tetrakedron, 1999, 55, 13159-13170.
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20 Method 17 1-(N-t But oxycarbonyl am no)-2-am nobenzene The title conpound
was prgﬂe@%d according to the I|terature met hod described ith5SBER, 2006 T
Mat hi a ; Whilesides, G M; J. Am_Chem_ Soc., 1993, 115, 1321-1329.
25 Method 18 4(4, 6- Drrrethoxy 1, 3, 5 t@azrnyl 2-yl) - 4- met hyl nor phol i ni um
chloride 4-(4,6-D nethoxy-1, 3, 5 | riazrnyl -2-yl)-4-nethyl nor pho] i ni um

chl ori de was prepared accordrng to the literature procedure described in

Kunl sh hodll9 Kawachi , C. . Mrita, |., 30 Terao, K , Ivvasakl F., Tani,
S., h&j dr.on, ﬁ 1315% 13170. 100690 5 -62- Method 19
N (2- A gﬂanw')w pRilinps vaneRaEY ;fw)m “H“H“ W benz ani de

tri hydmﬁﬁ - t Bu t oxyam nophenyl)-4- [ 2- (3 m)rphol I no
am nopr op l;?]rpym m d| n-6 s yl]benzam de (Method 20, 64 ng, 0.120 nmol) was
sus pended i N-{Z-dBdicayxaninoplienyl)yd-[2- Mcmhoﬂhﬂhoﬁmmd)—pﬁnﬂn;cﬂn-ﬁgen chl ori de

oxane_ (| dded. The reaci.ion m'xt re wa stir ed nbi ent
Wp%rér[jhrfgw(%%%%f% 64 Thge O RACRPGR W SITRTGE 1o tigkans d‘P&tﬂhyl

et her, %lfu ti@ﬁ'ﬂg&%ﬂ%m%@@hﬂ E—"i‘l&&aﬁ’é‘?l @'Jdﬁ&’i %e%’acﬁbh H@ﬁﬂ- washed

W th dlet air driéd, the title conpound (as its
hydr oc Iahmﬁd mlemdﬂd:ﬁl)tmpcrﬂnrﬂhf ﬁ#\bmhre ”H:mlrmbl(oﬁ?ﬁum:c mmdmﬁ&ﬂ mtldatmhﬁpect rum

M+H+433. Met hod 20 N-F - t-Bu toxyam nap nylg LE ][11081? no a

mi nopr&BW )angy}qrﬁ-.aliaﬁ IHTVP]tatBu'@ﬁ ﬁqcépélby liration, washed with diethyl ether and

N (2-

(et nod” TECH PG RETS gt (RIPM-AERRAK: affeq b SRS MIERARLE (5

ni | Jo agd%d)y Mach Smthmhabﬂ&ﬁmme (2 n1) and N-(3-am nopropyl ) norpholine (60
|, 0.411 nmol) added. The reaction mxture was heated to 50C and stirred
for 2 hours. The reaction m xture was then cooled and solvents renoved

under pressure. The resultant oil was pur i fied by elution
thro MQH Sqﬂ with a 5% nethanol in dichloronethane, to yield the title

co rrpo u M{BBB& tlﬁ@amﬁlqﬂfehglaa-[ﬂgdﬂ-lduﬁﬂﬁaman&ﬂ)ﬂrﬁﬁyl}%ﬂnﬁﬂ&ﬁﬁﬁﬂ]lﬁhniﬂﬁa d 6)
1.45 (s, 91-12 1.74 (m 214) 37
N-(2-t-Butoxyaminaphenyl)- #(E-methyisulfun}rl—p}rnm:dm -6-yl)benzamide (Method

15 21,625 mp, 0.133 minol) was dissclved in a mixture of THF (2 ml} and M, N-

dimethylacetamide (2 ml} and NH{3-aminopropymorpholine {60 pl, 0.411 mmol) added. The
reaction mixture was heated Lo 50°C and stirred for 2 hours. The reaclion mixture was then
cooled and solvenls removed under reduced pressure. The resuliant o1l was purified by elution
(hrough silica with a 3% methanol in dichlorgmethane, to yield the litle compound as a

20 colourless solid (65 mg, 92%); NMR Spectrum: (DMSO<ds) 1.45 (s, SH), 1.74 (m, 2H), 2.37
(m, 6H), 3.40 {br, ZH), 3.59 {m, 4H), 7.20 (m, 2H), 7.23 (d, 1H), 7.34 (1, 1H), 7.57 (d, 1H),
R.08 (d, 2H), 8.26 (d, 2H), 8.40 (m, 1H), 8.72 (s, 1H), 9.94 (s, |H}; Mass Spectnmm; M+H"
534.

25 Method 21
N-(Z-t-Boiloxyaminophenyl)-4-(2-melhylsulfonyl-pyrimidin-6-yl)benzamide
N-{2-t-Buloxyaminophenyl}-4-(2-lhiomethyl- pyrimidin-6-yl)benzamide {Melhod 22,
140 mg, 0.32 mmol} was dissolved in methanol (8 ml) and a small amoani of ethyl acelale,
followed by a solution of Oxone™ (630 mg, 1.02 mmo!} in waler (4 ml). The resuliant
30 suspension was stirred al ambient temperature for 1 hour before being partitioned between
elhyl acelate and a mixture of water and saturaled sodium bicarbonale. The organic phase was

separaled and the aqueous phase extracted with furher aliquots of ethyl acelale. The
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(m 6H) 3.40 (br, 211), 3.59 (m 4H), 7.20 (m 2H), 7.23 (d, IH), 7.34 (t,
33% 1H), 8.08 (d, 2H), 826 (d, 2H), 8A0 (m 1 ,53@22[103, 1 H,

9 94 (é ¢ Mass Spectrum MFW 534. 25 Method 21

N (2-t - Bui oxyam nophenyl ) - 4- (2- met hyl sul f onyl - pyri m di n-6-yl) benzam de

N-(2-t-Bu toxyam nophenyl)-4-(2-thi oﬁﬁ'ﬁyl -pyrimdin-6-yl)bcnzam de (Met hod

22, 140 ng, 032 rnnol) was dissolved in nethanol (8 mM) and a snall anopunt

oFet hybomﬁﬁfedhﬁgamcfﬁhhwmeﬂ%ﬂﬂﬂrﬁm 26l dEd BV R ThAHASTIm 51111‘9@. Hanoi) in

wat er i\?ﬁ’ The resultant 30 suspension was stirred al anbien

t enper &vapQraen todrynsss ﬂ@@#@# theditlergmpapnd 85 bl while pewder @2¢pe, ﬁ'&érb ate and

a m xt I Y ase was
separ am%ﬁ ﬂeou 4§g§%@$g€@égh§ﬂa{ﬁ9¢@r@ér gl[Pg&gﬁsP%weth I
acet at g1),Th48 (H)QH@CEmEs SHPSZIM@ 1H% 8 ,20q(i1Pi 1 d0.02. g8 NiH); Bhaky Sedcsaiver e washed
with brine_.and dried over nmagnesiumsulfate. Evaporation to dryness

af f or d€theBpek3a8. conpound as an of f while powder (126 ng, 84%; NWR
Spectrum (DVBO-4) 1.45 (s, 9H), 3.54 (s, 3H), 7.20 (m 2H), 7.57 (t, 2H),
8.18 (d, 21.1), 8.48 (d, 2H), 8.54 (s, IH. 8.73 (s, 11-1), 9.20 (d,

11-1), M&ned2¢8s, 1H); Mass Spectrum 5 (IVHH+ Boc) 369. Method 22 N (2-
t-Bu toxE/am nophenyl )-4-(2-thi orret% yrim di n-6-yl)benxam de

4-| ododp %BHWWEF@W}IW&%@ e dl'EB"EB@“n@}'l)&E%"Hﬁ@)I) was reacted
with N to

(2-t-but oxyear %%Sﬂwﬂr}"‘f’lrt\hcl)u en ]F}““MHT,UE,?,'E?%I43{1?1'“?]) f%refmc?d&gbor ol an- 2
- Y1 o benzbiiosigeaibiynosindshenPl-d-ap,5, 344 rdifethyl- 1,312 Ao:abalob@OR]) enaaiidé o t hat
described in Method 4 to vyield the crude title conpound. This was purified

by el ufMghodidobihmsi |- mmigl] in a apslogpnomagter tféﬂiﬁwﬁ‘é.'é'@%ddﬂé‘i?thmi 4¥hcxanc

ggg? n§1 iﬁé‘%(c\/f%@% Eé’%e tfﬁﬁ%d”ﬁ*b%/é'%ga‘?‘?édlﬁ&aﬁ ﬁgﬂnﬁg‘iﬂgﬂ g%cgg’a?? ?aﬁ &l W foam

(m t 532115') ace?al@ﬂl 166]1{::{&@ (25% @E%@{vfﬂ}}td—éﬁfurﬂ 1H3pirel 1itl 2 b&mp&uﬁﬁas(acbaléﬂ ) 8 72

(s. IH. 7 (d, . 7{ ; Mass Strum (M-H+- tBu) 381. Met hod
23 4- welémv iﬂ%ﬂ@ﬁlmmrﬁ'&ﬁ@r lﬂl (M3 -drlol- 5 (rePHYI2 63 Gp3H). fi28ime (5 g,
31. 15 S r I 79 S kiQgl id
sol ll]JStl on ’( gﬁjr Fl ng ﬂw8§§#1 n é %% (ﬁg%azg/oﬁgﬁel%h%?ggd’ ﬁ_ﬁ' ﬁ'ﬁ%‘
1H); Mass Spectrum: (M+H" - tBu) 381.
MMeihod 23
4-Todo-2-methylthiopyrimidine
20 4-Chloro-2-melhylitzopyrimidine (5 g, 31.15 mmol) was added dropwisc to a cooled

57% aqueous hydriogic acid solution (0°C), Stirting was continued al 0°C' for 30 minules,
before warming to ambienl lemperature and sliring for 24 hours. Aqueous sodium
bicarbonate was then carefilly added and Ihe resultant suspension basified to pH 9 by addition
of sodium carbonale. The mixture was extracied with ethyl acelale and the exiracls dried over

25  magnesium solfate and concentraled by reduced pressure. The resultant solid was dissolved in
hoiling 1sohexane and cooled by refridgeration overnight. The resultant solid was filicred and
dried to afford Lhe title compound as colourless needles (5.4 g, 69%); NMR Spectrum:
{CDCly) 2.55 (s, 3H), 7.40 (d, 1H), 7.98 (d, 1H); Mass Spectrum: M-+H" 253.

30
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before warm ng to anbient tenperature and stirring for 24 hours. Agueous
sodi um E&@Frbonate was then carefully added and the resultant suspension
basi fi &8 pH 9 by addition of sodium carbonate. The nix@grSEpaﬂm
extracted with ethyl acetate and the gxtracts dried over 25 nagneS|Em

sul fate and concentrated by reduced p 43sure- The resultant solid was

di ssolved in boiling i sohexane and cool ed by refridgcration overnight. The
resul t ddétheded was filtered and dried to afford the title compound as

col ourl ess needles (5-4 699% ;  NVR Spectrum_ (CDClI3) 2.55 (s, 3H), 7.40
(d, 1 My(Z-angpopheny ,[2-&1 repdinoagipoeiiod)-pypinidin 6-y €5 SEP 2006

-A- N?ﬁ%tﬁgﬁro%ﬂlu%d(ez Am nophenyl ) - 4-

[ 2-(3- ol'Tnam noet hyl ) -pyrim di n-6-yl] benzam de trihydrochloride

N- (2-t-Bu t dkiZarBowgrieninbphciy[)2-[B(3-nofhoiihbaoiaoeigephsiinidipge i M din-6 5
yl ] bcnzam de (Method 25, 59 ,.0.113 nmmol ) was reacted in an anal ogous
manrer YHBenzamide (yiathod 5% #9mag. thddHemollovasgestes) 1g apqealpgeysenawepiodhel (as its

hydr 0cRLQIAP 6} ndrhod P f HEIYe 5% bshnpdu (WPhs RitBcMRR SaRPR I sl 410

Met hod

N- (2- | {Biingx§444); Mk Epydidundt-NIZH( Bonor phol i noani noet hyl ) - pyri mi di n- 6-yl ] benz
am de
N ( 2-t - Eut oxyam nophenyl ) - 4- (2- net hyl sul f onyl - pyri m di n- 6-yl ) henzam de

(thhoﬂdﬂﬁ%ﬂgﬁ2'5 ng, 0.133 mmvl) was reacted with

N(2-a yl ) morpholine (60 I, 0.457 nunol) in an anal ogous manner to

t hato das(2-i-BachxyamimiphedyBA-[203vinatshdliMdainih d«thflpppriuidinas yibpedagnidy el | ow
solid (66 H%E 9699 ; NWVR Spectrum_ (DVMSO-d) 1 A6 (s, 9H). 2.45 %brnl 4H) ,
3.30 15 (m Toit-Boloxprmgpphenybidy(2-methglsplipnyl-pyrimidinsuylphenzamyp (Methpd (1

| 11), 7, DT (d, 2 . Q9 en02l £d,
2H) ) 8%21%’22(%&}51@1%% ‘”é?‘“ﬁg“%g‘,‘“a%‘ﬁ?%@.@‘ﬁé‘ﬁ‘é‘,g“qeﬂ}yﬂmﬁé“q‘%g@% of @rﬂﬂr{)ﬂ!ﬁo 519.
Mt hndiréh #logous manner to Lhat described in method 20 1o yield lhe tille compound as a pale

N- (2-t-but oxycar bonyl am nophenyl ) -4-{2-](3-pipcridin-1-ylpropyl)amnm no] pyrim
i - - Yol Bl g, PGV Ot o gtitomns 415, 330

of N 20 B SRIRBbY 3n o eyt Pt TEh 7 GB5 Sk EeR e, OB, Y8 ge
(Met hod.5534, 19), 509 (9, 79, s9l(, 2Hy, B2z l7Age Al 94 (4160 Mihss The
Spectrum: M+H" 519.

Method 29

20 V-(2-t-butoxycarbonylaminophenyl)}-4-{2-[{3-piperidin- 1-ylpropyl}amino]pyrimidin-4-
yiibenzamide

To a 24mm x 150mm pyrex tube, charged wilh 3-aminopropylpipendine (73 mg, 0.51

mmol), was added a solution of N-(2-t-buloxycarbonylaminophenyl}-4-(2-chloropynmidin-4-
yl)benzamide (Method 52, 85 mg, 0.20 mmol}) in N,N-dimethylacelamide (4.6 ml}. The

25  recaction mixture was lhen healed 10 50°C and stirred for 16 hours, before being cvaporated Lo
dryness. The resullant residue was purified by flash chromalography, on sihea (10 g), eluting
with methanol/dichloromethane (5-15%), le give the title compound {48 mg, 45%); Mass
Spectrum: M+H" 53 1.

30 Method 30-36
Ustng an analogous procedure 1o thal described in Melhod 29, the
W-(2-t-buloxycarhonylaminophenyl)-4-(2-chloropyrimidin-4-yl)benzamide starting malenal
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25 reaction mxture was then heated to 50C and stirred for 16 hours, before
bei ng evaporated to dryness_ The resultant residue was pullif iSEp BaOgf | ash
chr omad Qphy, on silica (10 g), eluting wth nethanoll di chl oronet hane
(5-15%, to give the title conpound (48 ng, 45%; Mass Spectrum MrH+ 531.
30 Mel hod 30-36 Using an anal ogous pr®¥edure to that described in Method
29, the

N (2- tatwﬂ:eam;aﬁrmmlmnn@mﬂrapﬁmé Zmfif 10 bRR)h Birfhdimds dkschBazAM de
starting material ~S ------------"---- - 9 57SEP 290 100690 -65- (Method
52) wadableddt Berm requirade ﬂummdmﬁldwevmn@ﬁ@tbb)gﬂw cohenit ehrpow ¥scri bed

in Table, 11 ere.r eg eS| were purified by flash
col umm SR APEARYE: pfine b rihenol i flaifo bR G O
met hano/ di chl or onet hane (5-15%. Tapgmaii 11 ~-NHI R -NHHND O

Met hod RI Anal ytical Data SM 30 Mass Spectrum MrH 514. LJ 31 Mass
Spectrum MtH+ 546. ~N J \ &pe< O MkH 533. 33 Mass Spectrum

l\/HrH' 505. 34 Mass Spect & ON Spectrum MtH+ 517 36 36
e Mass Spectrum M-H 47% th N
H
1I—N
R H

H:}f{))L

Method Rf Analytical Data 5M
3G = Mass Specirum:; M+H' 514.
NN
31 f Mazs Speclrum: M+H' 546.
,.-N_\-____j ’\"""X
32 \ Mass Spectnmm: M+H' 533,
\"N\"'\,q(
33 Mass Spectrum: M+H' 505,
‘\.am\__,_x
34 N Mass Spectrum: M+H" 497.
N.r"
35 o Mass Spectrum: M+H' 517.
N
\..-"X
36 \""\fy Mass Spectrum: M+H" 478. Meth 52

10
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10 5 SEP 2006 ><an6so -66- Method 37 = g

N-(2-t ycar bonyl am nophenyl } 4-[ 2- (3- nor phof i n-4-yl pr i n-4
yll beniﬂ#@é To a suspension of sodium hydride in tct rahydf%ﬁjigrpgn l%ﬁ‘i

was added, dropwi se, via 5 syringe, € solution of 3-N-nor phohnopropanol
(147 mg, 1.01 nmol)_ The reaction mx®%re was stirred, under an argon

at nosphere, for 30 m nutes, then added, via cannula, to a solution of
N-(2-t Methed ggar bonyl anmi nophenyl ) - 2-f | uoropyri di n- 4-yl benzam de (Met hod 8,
119 ny 0.29 mol ) in tetrahydrofuran (2 m ). The m xture _was [hen

sti rr edH2abhutexysar Pgﬂﬁ%ﬁ!ﬁ@ﬁﬂ&@i&wr@%w ylwpmpr@ﬂw% nper at ur e,
bef ore ﬁg qated to 50C and stirred for a 10 further 5.5 hours, The
reacti 6 re was allowed to cool before being partitioned between

et hyl acet atna assnspengion fof sddiemdiygaAd: ctretryerefiera i hidvanstided bropreise s act ed
further with ethyl acetate. The conbjned organic |ayers were then

contii neFskes HIE0e ¢ -Drmegholmomepasobl 14?%3&&@%&%&@@6!% PEXPE] and

I I I hy,
o 1P o oS g S kM ok SR r3D R i Rk, 77 Bany Y, SR SSIBEGETY, "
15 tit b&Ne nﬂdﬂumhc}rcérﬁﬂnﬁmmr(bﬁ%nﬂmmm@gﬁdhhmﬂbéﬁmmm&nms ($mgH , 1.92
(m 2H), 2.45 (m 2H). 3.59 (t, 4H), 4,36 ([, 2H), 7.20 (m

3H), 7038 I(l@&ﬂﬂl%tmh Irgfurquyy(2 1phy) The mintare was ey stirgedggndeg an grgon 8’ 26 (d,

(2] PR of Bhoud el b Eny Cherol B8 b RE LR sore iSRRG

Usi g @umtan dl5agaes THeaesdion eniktird tvad altlesslts kool Heﬂh%tﬂﬁg(ﬂmﬁnhaﬂm{ Bettveen
but oxycar honyl am nopherﬂll) 4-(4,4,5,5-1etrarnet hyl - 2- di oxabor ol an- 2-yl)
benzanetl a @{?é? & POEAgICs JereiSepRTIcH méﬂaw&@é@ﬂ%dfwﬂlﬂ with eyl

2-nmeth 4
our 11 Reps TRt RNl hertndt coRpRI s b SR HAE difloeE, D
acel at ﬁidgﬁ@\ﬁﬁaﬂl@até 4511&31&0&&1 e lﬂh&-& E‘heﬂhltdrer@mmmqmﬁﬁeﬂlbmﬂasmw 0)

NlvtR Spectrum (DVBO d6 146 (s, 2.51 (s, 311), 7.19 (m _2H), 7.40
(d, 1121}mnmt%ar(1m orpgihiga (Z0z) gefuling WQHnﬂﬂiaeelfdleldﬂromﬂmﬂs {64 0%, lo|giygheg g6

(0 st H1e RodBRoidei (70 o), usdGSRMEPESIMM: (Mid0-a5%%s (s, 9m), 1.92 (m, 2H), 2.38
(m, 4H), 2.45 (m, 2H), 3.59 (¢, 4H), 4.36 (L 2H), 7.20 (m, 3}, 7.39 (dd, 1H), 7.57 (d, 2H),
7.97 (d, 2H), 8.08 (d, 2H), 8.26 (d, 119), 8.67 (s, 1H), 9.91 (s, IH); Mass Spectrum: M+H*
533,

20 Method 38
N-(2-t-butoxycarbonylaminophenyl)}-4-(6-methylpyridin-3-yl)benzamide
Using an analogous procedure lo hal deseribed m Method 4, N-{2-t-
butoxycarbonylaminophenyl)-4-(4,4.5, 5-letramethyl-1,3,2-dioxabeorolan-2-y1) benzannde
{Method 13, 1.20 ¢, 2.74 mmol) was reacled wilh 2-methyl-5-bromopytidine {505 mg, 2.94
25 mmol). The crude residue was punlied by flash chromatography on silica (90 g), eluting with
elhyl acelatefisohexane {40-100%) to give the litle compound (504 mg, 46%); MM
Spectrum: (DMSO-dg) 1.46 (s, 9H), 2.51 (s, 3H), 7.19 (m, 2H), 7.40 (d, 1H), 7.58 (m, 2H),
7.91 {d, 2H), 8.08, (d, 3H), 8.66 (s, 1H), 8.86 (d, 1H), 9.89 (s, 1H); Mass Spectrum; M+H"*
404.

£}
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30 100690 0 5 SEP 2006 -67- Method 39 N-(2-t-butoxycarbonyl

am nOpHﬁﬁ @ - (2-[(3-piperidin-1- ylpropyl) amno] thieno [3,2-d]

pyrim 1} benzani de A solution of 3-am nopropyl pi perll § BEP (%0 rl, 0. 38
mmol ) and 5 6

N (2-t - hul oxycar bonyl am nopheny] ) - - [2-? fret hy] sul fonyl ) [ hi eno[ 3, 2-d] pyri m di
n- 4-yl]benzam de (Method 54, 81 ng, 0.15 nmol) in N, N-di net hyl acet am de
was heMeatioddfst to 50C for 23 hours and then further heated to 75C for a

period_of. 16 hours. The reacgtiop xtur.e \ evapor ated to dryness and the
crude #\ﬁea Et%ﬁF’M’]PEﬂ“BV“WW%n%I&IGQ?T\Q%: on silica (10 g), eluting

g, oaly o pR b RRETL b Rgh R b\, L OO 22 1

t oxycar bony lAasilnopheiByamindprophipépraldihe 68 ) yx 3 dnmabiolj-addy | benzani de  Using an
5 SN o il i ol S 72
N-(2-t

(4(4 5@’%%%?%@%6?320@% oxa orolyﬂlgN Fﬁmcbm}rlﬂam gezvl%%i 5%1:‘ %t ll:'1 53

g, 3.5G0Manrp3 hnﬁh@ndnhmﬁmmmlﬂamdm%ﬁmfmh[peﬂud)yﬂﬂmm CHomatizgr aphy, on
silica, eluting wwth ethyl acetatel hexanc (25 to. give the title

conpou XIS was grapgrbel. (o pmesyymd; he pude pvstse ﬁﬂfﬁm aghchreypglography. ofy  2H) |

;5% (s, oy ooy ot el 21

Met mdn@,EWuomammMnmyW -58(2- [(3-piperidin-1-ylpropyl)a m noj
pyrim di n-5-yl)benzanhle To a solulion of

N ( 2-t - but oxycar bonyl am nophenyl )-4-(2-chl oropyrimdin-5 25 yl)benzam de
(Met hoq AR pa , 0.19 mmol) in NN-dinmethylacelamde (3.5 m) was added
3-arni nvmvpyﬁpl peridine (108 ng 0.76 nmol ). The reaction m xture was

sti r r eN-¢2-t-b0foxk carbod Plafohdsheny B4 fidexnd] B 204 pitimidinl-4-9Ieaedmidehe reacti on
m x Lure was partitioned between water and_ethyl acet ate bef ore being
filtered undEneEfARRlogous ppeRsiyre t9 el Wba%émmﬁﬂd éFP qgacnoff. 4 omaceous

car 41 SbHamTREnd S50 15 Ao iPhil 1 ARHRRL090 SANSCOLEN EihigRLaduced 30

pressur pur rm chro ograp utin
met han®d.AGi 5 etrametiyt-ha(PedipRal2O08in-2t19) mmzantdmmdlhuﬂlléi dﬁﬂmpﬂﬁd,mmhi}c h was
used wi thg %}le.ltdﬂ residue was purified by flash chromatographiy, on silica, eluting wilh ethyl
acclalc/hexane (25-75%) to give the litle componnd (1.08 g, 69%); NMR Spectum: (DMS0-
dg) 1.47 (s, 9H), 7.21 (m, 2H), 7.57 {t, 2H), 7.79 (d, 1H), 8.23 {d, 2H), 8.34 (d, 2H), 8.64 {d,

20 1H), 8.75 (5. 1H). 9.35 {5, 1H), 10.03 (5. 1H); Mass Spectrum: M+[1" 447.

Mecthod 41
N-(2-aminophenyl)-4-(2-|(3-piperidin-1-ylpropyl)amine] pyrimidin-5-yl}benzamide
To a solulion of N-{2-t-butoxycarbonylaminophenyl)-4-(2-chloropyrimidin-5-

25  ylybenzamide (Melhod 53, 80 mg, 0.19 mmol) in N,N-dimethylacelarmde {3.5 ml) was added
3-aminopropylpipeniding (108 myg 0.76 mmol). The reaction mixture was stirred at 50°C for
20 hours, before being allowed lo cool. The reaction mixture was partilioned between water
and cthyl acclale, before being filtered under pravily, through a Varian Chem Elut (CE1010}
dralomaceons earth column. The resulting solution was then concentrated under reduced

30 pressure and purified by fash column chromatography, eluting with
methanol/dichloromethanc {0-20%), Lo give the tille compound, which was nsed without
further purification; Mass Spectrum: M+H' 531.
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further purification; Mass Spectrum Ml * 531 100690 5 5 SEP 2005 = -68
Met hod 4@59 3 Using an anal ogous procedure to that describedf gﬁ

t he ? bul oxycar bonyl am nophcnyl ) - 4- (2- chl or opyri ni di n- 5 ﬁ@jb m dc
(Method 53) was reacted with the app @)pl‘l ate amne to give the conpounds
described in Table 12. \WWere 5 requiT t he crude residues were purified
by flash colum chromatography, on silica (10 g), eluting with

met banbletbed42-ddonel hane (0-20% . Table 12 NO R' NHHN O O Mthod R
mﬁl yt5|33 al Gm%%{lﬁg/lﬂugém%%%%ds el%@alflmmcwgadmﬁﬁgthuﬁl 4Lﬁ »» Mass Spectrum

t oxyca O | t

2-1(4- E?(%ﬂ%ﬂl%ﬁ%}i&%grﬂo enzogh&{mW gﬁgﬁﬂ car bama*le (Met ho%ghgﬁ% was, 0.5
mol ) , redetpy mithi he appepivle 2moiedoe gk Thgcorfpdmdsridskribed in Table 12, Where

tetraldstr'phenl hosphi ne dium (104 0. 09 nmol

155 FR Ok ot FAHERP SO Yk RGnEOL by Bt 3 B Oheilien (19 urm
hydr0gaﬂhﬁ%ﬁmQﬁél&&ﬁd&mn\ﬂﬁélﬁal&tm[i@/% al 80C under an at nosphere of argon
for 48 ho The cooled mXxture was "partitioned between ethyl acetate and
wat er. The aqueous |ayer was renoved using Varian Chem El ut col um
(CE1010) and the resulting sol utlon vvas t hen concentrated under reduced
pressure and purified by flash col Jrtblelz onat ography, 20 eluting with ethyl
acel al el i sohexane (25- 75%N g| % e Lildd e conpound (186 ng, 91% . Mass

Spectrum M+H"'408.
HN
Yo
J -

Methed R Analytical Data 5M

42 Mass Spectrum: M+H" 546
f@"’“\“’x

43 r"\ Mass Specirum: M+H" 533.
f\.—-"x

10
Method 44
N-(Z-t-butoxycarbonylaminophenyl)-3-Huoro-4-pyridin-3-ylbenzamide

I-Butyl 2-[{4-bromo-3-fluorobenzoyl)aminophenylcarbamale {Melhod 63, 205 mg,

0.5 mmol), 3-pyridine boromic acid (74 mg, 0.6 mmol), teirakis{tphenylphosphine)

15 paliadivm {104 mg, 0.09 mmol)}, 1,2-dimethoxyethane {3 ml) and & saturated aqueous solulion
of sodium hydrogen carbenale {3 mi) were stirred al 80°C under an atmosphere of arpon for
48 hours. The cooled mixture was parlilioned between elhyl acelale and waler, The aqueous
layer was removed using Varian Chem Elut column (CE1010) and the resulting solution was
Lhen concenlrated nunder reduced pressure and purified by flash column chrematography,

20 cluting with cthyl acelale/isohexane (25-75%}, lo give the litle campound (186 mg, 91%).
Mass Spectrum: M+H 408,




—— e T T T s e e T L e =i L B e e N R F A A i L e N S TR gl

Y Lt L - - W Sy

100690 05 SEP 2006 -69- Method 45 N (2-t-b u

toxycarlﬁg&ﬁsam' nophenyl )-4-[2-(2-pyrrolidin-1-yleth oxy)pyri uri5d55952!]ﬂﬁl J
benzam i ng an anal ogous procedure to that described in Method 44,
N(2-t 5

but oxycar bonyl am nophenyl ) - 4- (4, 4, 5, 5925t ranct hyl -1, 3, 2- di oxabor ol an- 2-yl)
benzam de (Method 13, 219 ng, 0.5 mml) was reacted with

5- br om@M@he@4pyrrol i di n-1- yl cthoxy)pyrimdinc (Method 64, 136 ng, 0.5

Vet hod kB Rarhar e SO Ut B e ot e B Exarpl & 1,

t he ap%ggﬁﬁﬁel\k (2-t- bul oxycarbonyl am nophcnyl ) bcnzam dc starling
mat eri al” was reacted to give the conpounds described in Table 13, as their
hydr ochl or i désirgadnt analtgbheprogedutSteRhatrdeseritivd imdtetlRd M d-(&-f-cal Data SM 46

Ivas_s _S ectrum‘) Ht . 43]123_13 24}] ?462 [t¥ . 47 ) | ed.w hc_) _t}. furtheire .
puri¥ | CHOx¥FRrbAKigmigep 128 teiRpty- I o Bpengamidesg N
N HND H0RGRQ 1@).52%2@.9%1mﬁ1§/&a§9dm%ﬁ1 SPRRhd-S-MibliaR/8 Meth 59 1-1N AN

50 Mass Spect um H+~ 389 h 60
ylcthoxy)pyrimidine {Mcthod 64, 136 mg, 0.5 mmol) (o pive the litle compound (71 mg;

28%), Mass Spectrum: M+H" 504.

10 Method 46-50
Using an analogous procedurs lo that described in Example 1, the appropriate N-{2-t-

buloxycarbonylaminophenyl)benzamide starling material was reacted to give the compounds

desenbed o Table 13, as their hydrochlonde salt.

Table 13
15
: 0
'RI
N
H
H,N
Method R' Analytical Data SM
46 a Mass Spectrum: MHH" 432 Meth 56
I\/”WN T
M. =
47 N2y Used wilhout further purification. Meth 57
I o
N
=N
48 Ny Mass Spectrum: M+H' 375. Meth 58
1,
|/\N N
BN._
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rN N Method 51 N-(2-t

but oxyiiﬁg@nyl am nophcnyl )-4-[5-(pi pcridin-I-yhnethyl)-1, 3- I]Hj %mg

yl Jben e Using an anal ogous procedure to that described in Met 44,

N(2-t-

bul oxycar honyl am nophenyl ) -4- (4, 4,5, 5 %t r anet hyl - 1, 3, 2- di oxabor ol an-2-yl)

benzamide _(Method 13. 219 ngy, O 5 ol ) was reacted W th

1-[ (2149l oroq1, 3-thiazql -5- yl) neiMayd $pchram: M+¢" (708 ng, PMellddl ) to give

the t{tle cofpound ng, X100PQ which 1o was carried thfough the next

step; | Mass 5pcctru H+ 493. Method 52 N-(2- t-bu toxycprbo nylp m noph

cnyl){4-(2-ehl OI’Oij’IJ\ﬁl di n4-yl )b cnzam de Using an anal opous profedure to

t hat described in d N-(2t 15

but oxycar bony I{rﬁmop ) 4-(4,4,5,5-tetramet hyl -1, 3, 2- di pxabor ol gn-

2-yl ) penzam dc (I\}éthod 13, 3.9 g, 8.9 rrrml) was reacted wth 2,4 -di
U
I

9

chlorg IIIIIJIIIE\JUOQ, 20 5 M- edhe Cr due wap, pWr £~ 11 ed by
flash g%hromit ogr aph | O silica, gggé‘sr@%‘ﬁ\% ﬁf@ hﬁ‘d acet at -M@bﬁ%xane (1: D
to give the fitl d (1.2] g, 329 ; NWR Spectrum (DVSO d6) (.45 (s,
o9H), ¥.23 (m Iﬁ;?\ 2H),|{ 20 8.15 (d, 2H), 8.29 (d,|i H), 8|38 (d,
211),18.73 (s;-fiq\l’ﬂj 8. 91( | H, ] 0.00 (s, ] H; Mss |Spectrum MH
423. Method §3 I\L(’) t-hut nvyr‘:.\rb r'g\)l! am ngphnnyl )-4-(2-Ch! 0 prri n

i di n-5-yl)benzam de 25

N- ( 2-t-but oxycar bonyl am nophcnyl )-4-(4,4,5,5-1etranmet hy] -1, 3, 2-di oxabor ol an
-2-yl) t} n ide (Method 13, 4.0 g, 912 mmo]), 5-brono-2-chl oropyrim di ne
(1.76 =323 ypl ), 0 5 SEP 2006 100690 -71- rel nkis(lriphenyl phosphinc)
pal | adNJ@-l(—ﬁgtz:x rb@n ARG Hhen yB- L IR GARR YRRy 1§ ‘i% Hidzol20d a saturat ed

aqueous Sol ution of sodi um hydf ogen carbonate (40 nilj were stirred at 80C
under ahbertmapdgkhiere of argon for 18 hours. The cool ed m xture was

trat d duced tirred with
cthyl acet alsiigah saEe e dhl deretied S ASHRG BNt BTt e by suct | on
filtr abﬁnanyensbn9rahﬁﬁoﬂ@ngwq4t4®5nménk§hﬁqn?@ﬁilﬁ:aﬁ&nﬁﬁ(gyn %@.@MMVR

Spectrum
2H), 8(Mghed 132H)P mg, (.5 mmol} was reacled with 1-[(2-chloro-1,3-thiazol-5-

yl)methyl]|piperiding (108 mg, 0.5 mmeol) to give the fille compound (271 me, >100%) which

2 (d,

10 was carried Lhrough the nexl step; Mass Speetrum; MHH 493,

Method 52
N-(2-t-butoxycarbonylaminophenyl)-4-(2-chloropyrimidin-4-yYhenzamide
Using an analogous procedure to that deseribed in Method 4, N-(2-1-

15  butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-ylihenzamide (Mcthod 13, 3.9 p, 8.9 mmol) was rcacted with

2 A-dichloropyrimdine {3.06 g, 20.5 mmol). The crude residue was purified by flash

chromatopgraphy on silica, ehuting with ethyl acetalefisohexane (1:1) to give the Hille

compound (1.2 g, 32%); NMR Spectrum: (DMSQ-dg) 1.45 (s, 9H), 7.23 (m, 2H}, 7.57 (1, 2H),
30 8.15(d, 2H), 8.29 (d, 1H), 8.38 (d, 2H), 8.73 {s, 1H), 8.91 {d, 1H), 10.00 (s, 1H); Mass_

Specirum: M-H™ 421,

Methed 53
N-(Z-t-butoxycarbonylaminophenyl)-4-(2-chloropyrimidin-5-yl}benzamide

25 N-(2-t-butoxyearbonylaminophenyl}-4-(4,4,5, 5-letramethyl-1,3,2-dioxaborolan-2-y1)
benzamide {(Melhod 13, 4.0 g, 9.12 mmol), 5-bromo-2-chloropynmidine (1,76 g, 9.12 mmal),
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8.66 (s, 1H), 9.23 (s, 2H), 10.93 (s, 1H); Mass Spectrum M+ -~p-BU_369.
Vet hod G4 40 b5 SeF" 4g
N-(2-t f ycar bonyl am naphenyl ) -4-12- (nel hyl sul fonyl )t hi eno[ 3, 2-d] pyrim d
in-4- yllb nzami de To a cooled (0C 59I ution
of N- (2-t - but oxycar bonyl am nophenyl ) - 2
(met hyl Lhi o)t hi eno[ 3, 2-d] pyri m di n-4-yl ] benzam' de (Method 55, 960 ng,
1. 95Ny etrakidDidphcdylPhosphinc)yadladidae(2 feig Octt romo et balinethoxpahahe (80 #y 630

, 2.08 mmvl) and the reactign 15 mx lure t|rred |l owi ng warning to
ggnbl entﬂﬂ{léﬁﬁ'@%ﬂéﬂﬁ%‘m}ﬁﬁn 109 of SeEMAYAIECH S5 B@ﬁ"?[ were stitved at 80°C

met a- Chb!u & chcof%? f(:??ﬁ/‘h w8 oo R Hix AR Whs Wai:e ARyl stirring
GBS o A

conti nue G reactlon mxture was then care y poured into
aqueouscduedd prossaes. alniascduﬂuetmeas Iken stimﬂmr(rlﬂelaﬁl\ﬂccthaﬂﬁonllhpubﬁfdahemdnh]ﬂl on of
The insoluble material_ was renov byf| | tration

hyl
:;dyﬁr ﬁgﬁ% 3% Peﬁofﬁégwaﬁuﬁf&f’ryﬁwuﬂﬁ pdd dmed lg gaeeihe iHe compepndd 2. 3§7a;aﬁ VijiviFg

Ty 7 SISy £71G onf) o . B e g e, ooty P e
11 1) BRXQ, (1), 928)(s, ZH), 07.5% &, 18N Madd@recnipektHpin: Bir e, 547. Met hod 55-59
25 Using an anal ogous procedure to that described in Method 4, N (2-1-

but oxycar bonyl am nophenyl )-4-(4, 4,5, 5-tetranet hyl -1, 3, 2- di oxabor ol an-2-yl)
benzarﬁMM@t hod 13) was reacted with the appropriate halide to give the
ou r|be |n Tab opnds reflltered
Fr ol r S5 FERER ST honanipplnt) - LEkne BSBHRREY B fens t R Pimiins v e
resi dugfinwesfmiadr i fi ed by flash col um chromat ography, 30 on silica eluting

wi t h et hanol | di chl or onet hane (0-20% . 100690 0 5 SEP 2006 -72 Table 14 O
R 1 H 1 Torneoodsd {6°C) selulion of N-(2-1-buloxycarbonylaminophenyl)-4-[2-

{methyllthio}thienof3,2-d|pyrimidin-4-yl|benzamide (Method 55, 960 mg, 1.95mg) in DMF
{40 ml), was addcd meta-chloroperbenzoic acid (57%, 630 mg, 2.08 mmol) and the reaction

15 mixlure stirred, allowing warming 1o ambient lemperature. Aller 3 hours a further portion of
meta-chloroperbenzoic acid {70%, 589 mg, 2.40 mmol) was added and strmng continued for 2
hours. The reaction mixhure was lhen carefully poured inlo aqueous sodivm melabisul fta
solution (0.25M, 1GOml), before addibon of ethyl acetate (100ml). The insolublc malerial was
removed by Rltration and dried in vacuo 1o yield the lille compound (586 mg, 57%); NMR_

20 Specium: {DMSO-dg) 1.46 (s, 9EL), 3.57 (s, 3H), 7.18 (i, 1H), 7.24 (1, 1H), 7.59 (m, 2H}), 8.00
(d, 1H), 8.27 (d, 2H), 8:41 (4, 2H), 8.75 (s, | H), 8.90 (d, 1H), 10.07 (s, 1H); Mass_
Spectum:-M+Na" 547.

Method 55-59

25 Using an analogous procedure Lo thal described in Melhod 4, N-{2-¢-
butoxycarbonylaminophenyl}-4-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-y1) benzarmde
{Method 13} was rcacled with the appropriate halide to pive the compounds described in
Table 14. Where appropriate compounds were lillered from reaction mixtures following
parlitioning or if required, the crude residues were punfisd by flash column chromalography,

30 on silica cluling with methanol/dichloromethane {0-20%).
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Met hod R Anal ytical Data SM 55 Me NMR Spectrum (DVMSO-ds) 1.46 [CAS 1 i (s,
911) % @&¥ﬁ 311), 7.17 (1, 1H), 176530- 47-5] 7.23 (t, 6 H, 7.59 (t,

A% s 111), 8.22 (d, 21:1), 8.30 (d, 21-3), 8.59 Ud& SEP)2008. 75
(brs 111) 10.03 (s, | H); Mass Spe%%runl M-H+ 493, 56 0 NVR Specwn
(DVBO-dr,) 1.46 Meth 6] (S, 91-1) 2 (m 2H, 2.37 (m 6H), -. 333 (m
211), 3.58 (t, 411), 6.62 (1, 1 H), 6.77 (s, | H,6.83 (d, I H, 7.19 (m
2H), 7.56 (d, 2H), 7.81 (d, 2H), 8.07 (m 3H), 8.66 (s, 114), 9.89 (s, 1
H); Mass Spectrum MrH+ 532 57 N N Tie $pectrum (DVBO-dfi) 1.47 [CAS (s,
9H), 3,92 (s, 3H), 7.18 (m 2H), 2346-74- 7. 59 (m 21.1), 8.18 (d, 2H),
8.70 (s, 91 1 H), 9.00 (d, 2H),—9.06 (g | , 9.97 (brs, 1H), Mass

Spectrum MW 445. 58 | YpMasg Sy trunl MtH -Boc 376. [ CAS 61 655- uN
58-1] 100690 0 5 SEP 2096 - 73

um MrH+ 479. [CAS ' 1i
122-34- N'N ~Ir'Lx' 9] Method

(oS

Method Rr! Analytical Data SM
55 f: NMR_Spectrum: (DMSO-ds) 1.46 | [CAS
N G, 9H), 2.67 (s, 3H), 7.17 (1, 1H), | 176230-

| 47-5]
@f’/’l)( 7.23 {1, 1H), 7.59 (1, 2H), 7.65 (d,
5

1H), 8.22 (d, 2H), 8.30 (d, 2H), 8.59
(d, 1H), 8.75 (brs, 1H), 10.03 (s,
1H); Mass Spectram: M+H" 493,

56 ™ NMR_Spectrum; (DMSO-dg} 1.46 | Meth 6]
Lot R |, om), 1.72 €, 21, 237 (o, 6H),
3.33 (m, 2LD), 3.58 (6, 4H), 6.62 (1,
1H), 6.77 (s, 1H),-6.83 (d, 1H), 7.19
(m, 2H), 7.56 (d, 2H), 7.81 {d, 2H),
8.07 (m, 3H), 8.66 (s, 1H), 9.89 (s,
1H); Mass Specirum: M+H" 532

57 N MMERE Speclium: (DMSO-ds) 1.47 | [CAS

= (s, 9H), 3.92 (5, 3H), 7.18 {m, 2H), | 2346-74-
7.59 (m, 211), 8.18 (d, 2H}, 8.70 (s, | 9]

1H), 9.00 {d, 2H), 9.06 (s, 1H), 9.97
(brs, 1H); Mass Spectrum: M+H"
445,

= 01633-

58 ,II:‘I,\ Mass Spectrum: M+H' -Boc 376. [CAS
[N
m._J 38-1]




N-(2-t-13 u io xycarbonyla m nophcn yl)4-[2-(4-nme thylpip

erazi n-}- pyrimdin-4- yl]benzam de Usi ng an anal ogous pr t hat
descri t}égﬁ Met hod 41, the N-(2-t- ﬂcﬁa%ﬁpzﬁdﬁ

but oxycar bonyl ar ni nophenyl ) - 4- ( 2- ebl o?%pyri rni di n-4-yl)benzam de (Method
52, 59 ng, 0.14 mml) was reacted w th 1-nethyl pi perazine (77 ng, 0.69
mol ) and residue purified by flash chronatography eluting with

met hanol / di ch| or omet hane (0-20% (to give the title conpound (48 np, 71%;
M SS $peetrur—M-H—489 MethodH1 -
4-1 odcm(B- mpr phol i n-J4~yI pr opyl Mass Speclring MH" 4%- 501 ut | pHCAS

of 4-1 odo- 2-f | por opyH¥di ne (2.32 g, 10.00 nmol) and 127-34-
N- (3-am nopropyl ) myy line (4.2|nil, 26.00 muol) in N, N-di me%%yl agel am de
(30 m|) was [I5 hedfed to 100C for 20 hours before being cogtentrafjed in
vacuo,| to affprd JheNciude title| conmpound which was used i thout fny
further_ puriflcation; Mass Sncettum MH 348 Method 62 Ni(2-a
m nophenyl ) - 0- 12- (et hyl sui fonyl ) pyrim di n-4-yl] benzam de 20 Using an

anal ogous procedure to that described in Exanple 1,

N- (2- | Methad68ar bonyl am nophenyl ) - 4-[ 2- (el hyl sul fonyl ) pyri mi di n- 4-yl ] benza

m de I t : Lve. itle conpound
o1 t s OGP BuffyedriB {1 fifingprdn TR (EOMERRRERL - el o) ©5 03
3H), 7yBbefsamidk), 7.52 (d, 1H), 8.30 (d, 2H), 8.48 (d, 2H), 8.53 (d, |

H, 9.20 (d, . I H, 10.56 (s, 1 I-?; Mass Spectrum MrH ' 369. 25 1 00690 0 5
SEP 2006 - Heingyy aglpEgns pro oghat desqrihsddn Mathaddtle Bed¥ €316 ani no] pheny!

car ba - - rb, j -2~ M) Z 59, 6
ol paeydirb Bk SIOHG LGB ot AVURSHARESE R 8850, )
an anahmagely svareenored with I-aathydpigassine (Ednmp 0.0 mhad) &l desidgd e liddebyt Hash e
conpound, which was used wi thout further ©purification; Mass Spectrum

(MeH  chesspayoggaphy qhitingsuilsmethanpl/dichiommethage (9-30Ya thzive fheditlesayneynd ni di ne
10 Tongqsg%lgyﬂﬁﬂ miq!;@-ng(EMrﬂg%ehﬁy_l pyrrolidine (0.9 m, 7.71 nmural) and

5-bro
10

[2)

Method 61
4-lodo-N-(3-morpholin-4-ylpropylipyridin-Z-amine
A solution of 4-icdo-2-flucropynidine {2.32 g, 10.00 mmol) and
N-{3-aminopropyl)morpholine (4.2 ml, 26.00 mmol) in N,N-dimethylacelamide (30 ml) was
15 heated o 100°C for 20 hours belore being concentrated in vacuo, lo afford Lhe crude title

compound which was used wilthout any further purification; Mass Spechum: M+H 348.

Method 62
N-(2-aminophenyl)-4-]2-(methylsullonyl)pyrimidin-4-y1l] benzamide

20 Using an analogous procedure to thal described in Example 1,
N-(2-1-butoxycarbonylammopheny)-4-[2-{methylsul fony)pynmidin-4 -yl Jbenzamide (Method
21, 1.097 g, 2,34 mmol) was reacted lo give the tille compound as ils hydrochloride =all (1.01
g, 98%); NMR Spectrum: {DMSO-dg) 3.53 (s, 3H), 7.31 (m, 3H), 7.52 (d, 1H), 8.30 (d, 2H),
8.48 (d, 2H), 8.53 (d, 1H), 9.20 (d, 1H), 10.56 (s, 1H); Mass Spectrum: M+H' 369.

25
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chloropyrimdine (1.2 g, 6.20 mmol ), in DVF (7 m), was added sodi um i
hydridgap@f9ein nineral oil, 0-35 g, 8.75 rmmol). The nix LhbeSHRS2086 | med, '
under argon, at anbient tenperature for 1 hour, before being heated to 90C
and stirred for a further hour- The regactian mxture was then partitioned

bet ween ethyl acetate and water. The Organics were separated, dried over 15
magnesi um sul fate and evaporated to dryness. The resull ant 0|I was purified

by f| adMethed6dmat ography on silica, el uti ng Wi t h an increasing gradient

af i nel ichlo ne (whic 1‘V aqueous anmoni a

sol uti gﬁ?%l %ﬁ"%}“ﬂ? %?ﬁlﬁr@rgzwﬁwng i? . 38% ; NMR Spectrum '
(CDCI'S) 1. 76-Nn-bdkbhycarhon ]nﬁfﬂm mnﬁ;h@@zeﬁé Maiﬁbﬂ 14 185 16 At wis 50 (s, ;
2H) ; Mass Spectrum H 272. Mel hod 65 66 Usi ng an anal ogous procedure

tot hatreaﬁ@@c'wﬂbé@mmuw&ﬁlwg@b@@;uc meigZ1 4 go0.drospbdn bo Aydlegrivs opmenslo)that -

as T cdgteeie i Fltthol 188 e MR RIS e 2 e BB g cr  bea 1 1
25 Tab?gnﬁéallaﬁhmagggﬁgcgﬁm m*dm 3w1ere required, were purified by flash
chr omat ogr aph siTica, eluting Wwth nethanoll di chI orontl hane (0-15% .

30 100690 0 5 SEP 2006 -75 Table 15 1.1IN~NR NN C 6\s / N E Method Rr
Anal yt 'gﬁatlh ﬁaa SM 65 Used without further purification- 66 ow Mass
Spectr 573. N Method 67 (2-(4- ([ (2-t-bu toxycarbonyl am n oph

cnyl ) aBlRhiR L REPY oo ISRY IiethodyypPrinfdl- 5- YI ] methyl cycl ohexyl carbanat e
10 To 2 solution of N-2-hydroxyethylpyrrolidine {0.9 ml, 7.71 mmol) and 5-bromo-2-
chloropyrimidine (1.2 g, 6.20 mmol), in DMF (7 ml}, was added sedium hydride (60% in

mineral oil, 0.35 g, 8.75 nunol). The mixture was slirred, under argon, at ambicnt temperahure
for 1 hour, before being heated to 90°C and stirred for a further hour. The reaclion mixture
was Lhen parlitioned belween ethyl acelale and water. The organics were separated, dried over
15 magnesium sulfate and evaporated to dryness. The resnllant o1l was purificd by flash

chromalegraphy on silica, eluting with an increasing gradienl ol methanol in dichloromethane
(which contained 1% aqueous ammeoma solution, 0.88 M) to give Lhe tille compound (640 mg,
38%); WMR Spectrum: (CDCls) 1.76 {m, 4H}, 2.39 {m, 4H), 3.90 (1, 2H), 4.48 (1, 2H), 8.50 (s,
2H); Mass Spectrum: M+H" 272.

20
Method 65-66
Using an analogous procedure to that described in Melhod 39, N-(2-t-
butoxycarbonylaminophcnyt)-2-[2-{methylsul lonyl}thieno[3,2-d]pyrimidin-4-yl|benzamide
{Method 54) was reacled wiih the appropriate amine to give the compounds described in
25 Table 15, The resullant residues, where required, were purified by flash chromalegraphy on
silica, eluting with methanol/dichloromcthane {0-15%).

30
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10 Using an anal ogous procedure to that described in Method 4, N-(2-t-
buloxyﬁﬁé nylanlnophenyl) 4-(4,4,5,5-tetranel hyl -1, 3, 2- dloﬂdhdﬁ§l§mm2 yl)
benza gl(E'(l\/lethod 13, 219 ng. 0.5 mml) was reacted with

(2-chloro-1, 3-thiaw - 5-yl ) net hyl cyclohexylcarbanale (138 ng, 0.5 mmol).
The crude residue was stirred in ethylsacetate for 16 hours before being
filtered, mxed wth water and the aqueous renoved using a Varian 15 Chem
El Lit Colum (CEI 010) - The resul timghledkuti on was concentrated and
purified by flash chromatography on silica, eluting with

met hanol / di chl or omet hane (0-30% to give the title conpound; Mss
Spectrum M+rH+551. 20 0 A EP 2006 100690 -76- Method 68 N-(2-

t - but oxycar bonyl am nophenyl )-4- [5-12-(nethylthio)pyrimdin-4-yljthien-2-
yl)benzam de Usi ng an aQ us procedure to tQﬁt described in Method 4,
N(2-t 5 butoxycarbonyl=n1nq.heny|) 4-(4,4,5,

5-tetranet hyl -1, 3, 2-di gxabaorsl an-2:-yl) bcnzam thod 13, 219 ng, 0.5
mol ) was reacted wit Nl en-2-yl FNp- (Ret hyl t hi o) pyri m di ne (145
ng, 0.5 nrnol). The cr i inlethyl acetatelwater for

| uti Qs concentrated and
e conmpound; Mass Spectrum

El ut Columm (CE1010) - The,resulting

recrystallised from nethanol to give
Vi HH- Hoc 463. Method 69 [2-(4- { [(2- butoxycarbonylanlnophenyl) a m noJ
I h IIUII I uu.l Llu.llu e 1E ILJIbI ng an
cd | nAvaHisal 2

car bon ““““y', 3—thtazet—5

analoqé@@ Alocedure tolihat descrip aling (2- 15W5u
| oxycarRonytam noph -4-(4, 4, 5] b= - 1,3, 2-@i oxabqgrol an-
2-y|)bg§zanidc (Nbﬂgﬁg'l %19 ny, gsé ﬁﬂﬁ% was reacted Wth
(2-chlloro-1, 3-t hi afols5- yl) et hyl | pfiedghcar bamate (136|ng, 0.5 ol ).

The cnude regidue stirred in ethyl| acetate/water for 16 hours bgfore being
filtened, and the agueous renoved psing a Varian 20 Chenlilut Col{umm

(CE10IQ)y The Tesutt sof utiom w DRCentTra purified by flash -
chronmpggrapry on s(ii%a, el uting %F%’H%? a Pﬁﬁ?c I"6r ontt hanc (|0-30% to

ive the titlle N
g \.-f‘)(

3
Method 67
[2-(4-{[(2-t-butoxycarbonylaminophenyl}amino]carhonyl}phenyl)-1,3-thiazol 5-
yljmethyl cyclohexylearbamate
10 Using an analogous procedure lo that described in Method 4, N-(2-t-

buloxycarbonylaminophenyl)}-4-{4,4,5, 5-lctramethyl-1,3,2-dioxaborelan-2-yl) benzamide
{Method 13, 219 mg, 0.5 mmeol) was reacted with {(2-chloro-1,3-thiazol-5-vmethyl
cyclohexylcarbarmale (138 myg, (.5 mmol). The crude residue was stirred in ethyl acetate for
16 hours before being fillcred, mixed with water and Lhe aqueous remeved using a Varian

15 Chem Elut Column (CE1010). The resulting solution was concentrated and purified by flash
chromatography on silica, eluting with methanol/dichloromethane (0-30%) (o give Lhe tille
compound; Mass Spectrum: M+H" 551.

20
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conpound; Mass Spectrum M+H - Boc 489. Method 70 25 12-(4-

[ (2-am @ﬁﬁﬁenyl)arnino] ca rbonyl] phenyl)-1, 3-thiazol - 5--y|] ﬁngEPhHWﬁ
phenyl& mat e Usi ng an anal ogous procedure to that described in Exanple
12, the appropriate N-(2-t-but oxyca:%gnyl am nophenyl ) benzam de starting
material was reacted to give the conpbund described in Table 16, as its
hydrochl oride salt. 100690 0 5 SEP 2006 -77 Table 16 Structure Anal ytical
Dat a SMeihbd 69 Spectrum MrH 445 Meth 695 NIl Method 71

t- Butyl4 {4-[((2r[(t butoxycar 53

i noj ph&h(Z-trhwterysarapRBApIReRIER yl}}l B-(methylthipip xyimidigrhdithiord- car boxyl at e
A satugﬁ SQhution of sodium hydrogen carbonate (3 nl) was added to a
stirred’so utlon of t-butyl 4-{[(tri

f 1 uor onet hymﬁglﬁmyhh@m@ra&dﬁrﬂbhyﬂrdawhrnMelI(nE[H),N;a?rboxy] ate _  (Method
72, 200 60 mmol ) in 2- di et hoxyet hane (

but éxyéawﬁww%mmﬂwzﬁ@é 2-lejriomgl sy lp%%ﬂﬂwbm?l@ lzralbe&%ﬂ%ﬁv

?gt r2aiy s?@rla E]’enyl pE’OSp’II ne;1 éﬁﬂfzr@él u[r}np% S%B%ﬁlg&mgh%%%b??dgﬁdf ?Lleovr;l/'egt B?/e

sti rr e(methyBUE) phfifmidiSe NBmg, ﬁl';‘hmrmﬂpl "Bl croilxicsidec wirecdinrdthyl aonsd waeirneen
ethyl acetate and water. The qrgani c phase was separated then washed with

wat er  #7d ipor bafoss eing il ered ! JRUSPIS TOOVPRRERE aryanay ShemdilagCohpm

resul t ng with
0- 15% Ro 1010 PGt i o e A S ARl B8 08 1
74%p;  WRitRpeaipound; MbNSPeto)m: M+HT-Ha: 401- 1), 1.43 (s, 9H), 2.48 (m 2H),
3.55 (m 213), 4.02 (m 2H). 6.31 (s, 1 H, 7.7 (m 2H, 7.52 (m 2H),
7.58 (d, 2H), 7.92 (d, 2H), 8.62 (s, IH), 9.79 (s, 1 H); Mass Spectrum
MtH+ 48%ethed 6%t hod 72 t-Butyl 4- { [(Irifluorene thyl)sul fonylj oxy)

-3, 6- di[ﬂYclqi[?ﬁY-%iuggxygnlﬁfanglamf}ﬁgﬂ’ a%h]%a}'lgﬂn}'l}Pllﬂﬂ}'l}'ls3'mjaz“l'5'

ylJmethyl phenylcarbamate

15 Using an analogous procedure Lo thal desceribed m Method 4,
N-(2-1-butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-
2-yljbenzamidc (Melhod 13, 219 mye, 0.5 mmol) was reacted with {2-chloro-1,3-thiazol-5-
ylmethy]l N-phenylcarbamate {136 mg, 0.5 mmol}. The crude residue shirred 1n cthyl
acetate/water for 16 hours belore being Allered, and the agqueous removed nsing a Vanan

20 Cham Elat Column {CE1010). The resulling solulion was concentrated and purified by flash

- chromalography on silica, eluting with methanol/dichioromethane (0-30%) to pive the litle
compound; Mass Spectrum: M+H"-Boc 489.

Method 70
25 [2-(4-{[{2-aminophenyl}amino]carbenyl] phenyl}-1,3-thiazol-5-yl]mcthyl
phenylearbamalte
Using an analogous procedurc to thal deseribed in Example 12, the appropriate
N-{2-i-buloxycarbonylarminophenyl Ybenzamide starting material was reacted lo gmive the

compound described in Table 16, as ils hydrochloride salt.
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A 1.6 Msolution of n-butyllithiumin hexanes (6.9 m. 11 rrrmnﬂ ‘é@ﬁ adﬂg
to a ﬁbbﬁsﬁled sol ution ~Fdiisopropylamne (I.5 m, 11 nmol) PepkRil
and the mx Lure stirred for 30 mnutes. A solution oFt- but yl

4 oxopi peridine- |-carboxylale (2.0 Oy 10 mmol) in 30 THE was added and
after 20 mnutes a solution of N-pheny? bi s(trifl uoromet hanesu] fonin ide)
(3,9 g, 11 mol) in THE was added. The m xture was stirred at anbi ent
tenperature overni ght and the sol vEshled¢aporated. The resul tant residue
was par H-oered—between—diethyl—ether—anrg—p—2M-seotut+en—ot—atgyeous sodi um

hydr oxi fle, the rS‘Ei'AWF’EInypr sgparat M,ﬂ cabDatyy £ oip 3¢s 100690 - 78-

o

once with brime and dried over jmagnesium sulfate, filitered and evaporated
to give|t t JThed §onpound (3.0%%%&%¥(W+ﬁ;%9§ctrum ( Od) 1.48
(s, 9H) 4 (m 2H) .63 (t, i S (d, -1) | MebBA $, 1H). 5

Met hod [3 1-Bronpacet yi'-T, , 4- t et r ahydr oqui nol i ne

1, 2,3, 4ttetrahydroqui noj Pné{élo g, 75 mmol) was diss¢lved in|benzene (40
m ) and —Tootedto 10~ C—ASof ution of bronobacetyl bromde (16 g. 80 mmol)
in benzene (40 nil) was added dropwi se over 1 hour. The m xture was

sti ”e"ﬂgétﬁr !ggfurther 15 m nutes- A 2M aqueous 1o sol ution of sodium

hydr ox nil) was added. The organic |ayer was separated, washed
with V\/&.\-ffﬁ.ftﬂﬂﬂ-gﬂ[(f[i—][t - Wit 6 EVRIYARGAGIph ey 1Fd thind) car Bosly 1plae r}a:t,ed to afford
the crud as an oil. This was purified by distillation under

r edift edilvdrepywidinedl (L hearhoyylafecr yst al | i sati on from 60-80 petrol eum et her

o TR Sooner R g e SR RRReE U hald Gty s il il 2 0o !
geg‘(’ﬁl &%n?ﬁ@{/ﬁ%@%@ﬁmﬂmﬂﬁiﬁwuﬁw@ LGdihgdaipoddins-1p2/cechdalde t hat

t oxy eafMsHpdai# %beﬁén@ﬁ? mmqlyiml B-dgnelberyiopn{d o). Ns(bt-di oxabor ol an-2 20

{0 orveelhde b aa R RS, Al 55 b hipggafsder ocvel

15 {Method 13) (318 mg, 0,72 mmol) was added followed by tetralds(triphenylphosphine)
palladium (100 mg, 0.09 mmol) 2nd the mixture stirred at 80°C for 18 hours. The cooled

N

mixhire was partitioned between ethyl acetate and waler, The organic phase was scparated,
then washed with waler and dried over mapnesium sulfate, filtered and evaporaled, The
resultant residue was punified by fAash column chromalography (eluting with 0-15% methanol

20 indichloromethane) to give the tille compound (220 mg, ?45;’:;); NMER Spectrum: (DMSO-dg)
1.42 (s, 9H), 1.43 (s, 9H), 2.48 (m, 2H), 3.55 {m, 211), 4.02 (m, 2H), 6.31 (s, 1H), 7.17 {m,
2H), 7.52 (m, 2H), 7.58 (4, ZH), 7.92 {d, 2H), 8.62 (5, 1H), 9.79 (5, 1 H}; Mass Spectrum;
M+H" 494,

25 DMethod 72
t-Bulyl 4-{[(iriflneromethyl)sullonyljoxy}-3,6-dihydropyridine-1{2H)-carboxylale
A 1.6 M solulion of n-butyllithium in hexanes (6.9 ml, 11 mmol) was added to a
slirred solulion of diisopropylamine (1.5 ml, 11 mmol) in THF at—78°C and the mixlure
slirred for 30 minutes. A selulion of tbulyl 4-oxomperidine-1-carboxylale (2.0 g, 10 mmol) in
30 THF was added and after 20 minutes a solution of N-phenyl-bis({tri lugromethanesulfonimide}
(3.9 g, 11 mmol) in THF was added. The mixture was slirred 2t ambient temperalure
overnight and the solvent evaporated. The resullanl residue was partioned between diethyl

elher and a 2M solution of aquecus sedium hydroxide, the organic layer separaled, washed
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H1 HN /~- O O25ti 05 SEP 2066 100690 _79_ Method R1 Bnﬁlsgp EFHE

Dat a S%JA}) N Mass Spectrum M+1f" 446. Meth 76 S 75 NON NWVR Spectru

( DVBO- ~~. (s, 9H), 7.21 (in, 2H), 7.58 (m 2H), S 7 78 (d, 111),
8.12 (d, IH, 8 19 (m 4H), 8.71 (s, 1{1), 923 (s, 111), 10.01 (s, | H;
Mass Spectrum MW 347, Method 76 7I&n1 or ot hi cno[ 3, 2-b] pyri di nc.

Thi eno[ 3, 2, b] pyridin-7-ol (200 ng; 1.32 mmol) was added to thionyl chloride
(1.57 @ncdhwitBbAnsmiml Jredf wiet miagtkshyn aﬂﬂit@ﬂilmfcﬂakﬁwﬂﬂmam@lmimmem stirred
at 80C for 4 hours. The cool ed sol ution was | uted with ethyl etate and

neut r aFPEBRNdd3 By 57 B3 IBIR Spegtruems {OMSQyfig)] ﬂﬁr\(soﬂ%bat‘;ﬂrﬂ%gﬁﬁ’oﬁ% car bonat e
(25 m?é‘]ﬁ@“@?ﬁ@'f‘% yﬁ[[ was vvashed with brine, dried and concentrated

to yie bun (112 ny; 50%; Mass Spectrum MH+ 170. 10 15
20 a 5 SEP 2006 -80 Cains
5 Method 73
1-Bromoacetyl-1,2.3 4-tetrahydroguinoline
1,2,3,4-tetrahydroquinoline (1¢ g, 75 mmol} was dissolved in benzene {40 i) and
cooled to 10 °C. A solution of bromoacetyl bromide {16 g, 80 mmol) in benzene (40 ml) was
added dropwise over 1 hour. The mixlure was stirrex for a further 15 minules. A 2M aquecus
10 solulion of sodium hydroxide {300 ml) was added. The organic layer was separaied, washed
wilh water {100 ml}, drred over magnesium sulale and evaporated to afford the crude product
ag an oil. This was purified by diztillalion under reduced pressure followed by
recryslallisation froim 60-80 petroleumn cther lo afford the product as a celourless selid {12.3
g, 66%). Anal. Calc. for C)jH;20NBr gives C 52.0%, H 4.8%, N 5.5%, Br 31.4%,; found C

15 51.9%, 4.8%, N 5.6%, Br 30.9%.

Method 74-75 '
Lzsing an analogous procedure to thal described i Method 4,
N-{2-t-Butoxycarbonylaminophenyl)-4-{4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-
20 yDbenzamide (Method 13) was reacled with Lhe requisitc chlorohetcrocycle to give the

compounds described in Table 17

Table 17

P

25



1 _ A conmpound of the formula (1): (R)... (RR)a 0 A’ i]
wher ei (r} E% a9 Ais a pyridyl, quinolyl, i ndoI yl, pyrim d| ny[ 5m§%;5‘n3lﬂﬁnyl
pi peridinyl, pipcrazinyl, pyradazinyl, pyrazinyl IItiazolyl, thienyl,

t hi enopyrimdinyl, thi enopyri di nyl, rinyl, tri azi nyl , oxazol yl,
pyrazolyl, or furanyl; wherein if Rin§ A contains an -NH noiety that
nitrogen may be optionally substihrted by a group selecled fromK; 10 R is
a subqg miletlmé< on carbdt and is skl ect ed &naimtihﬂlﬂntani t ro, t$&ho, hydroxy,

v 1Ay Ann
y CTr T rTruauroun

| rifugea IICLII) f et hGX:y' HHo,—Cat 1 uallu_y Brcapt o,

sul phiddyl . |0 . 6al kyt x2al keny J@EBMH%MA}@“‘E@ Koxy., %ﬂﬁﬂt F bnoy! |
Cl 4al Lanoyl oXy, N-(fl-6alkyl)anino, N. N-(C 1{al kyl)2am a
Cl . 6allkanoyl @m no, yl ) cafbanoyl, N, N-(d dal kyl) 2chr bam)yl
Cl4al kyl S(0),| wher is 0 to p, Cl-6al koxycarbonyl, t5
N-(C {6al kyI )sul phai ngflll NN- ( C | 4al kyl )Zsul phanoyl, ar yI aryl oxy| ary

| C1- 6qi-kyt fleterocycii c group, FKyf{, or group
(B- E- Tgvvherﬂ n R1, lﬂ)ﬁmdi ng gf mp—?%(ﬁl@gﬁ opal Iy substituted
on carfbon by |one or relW and J\{segﬂy,rmlf(ns,@}ﬂ ?Iﬂsnﬁ[mq)gc ic group

contailns an 4{NH ngiefy tfrat nitfoge beotlonally supstituted by J; W
i s hallo, nitro, cyaa=fhydroxy, trﬁ B%r%ﬁe?ﬂ%l » B BB &antt hoxy, &ni no,

carbojy, 20 |carbanoyi, mer capt oj 4 j I 6al keny| ,
C2. 6allkynyl , |C - 6al koxy, d -6al kaﬁg ﬁ!lpﬂatg‘loi}ﬁ_(lg{éing 34@ li.éky, Nt(C

i 4al kyl)ami nq, N, N-(C1-6al kyl )2an1|1}101 (s, @H{},,Mh@ggﬂrﬁm no, N-(C
| . 6al kyl ) car hanoyl, NN-(C i -6al ky&anrbam)yl Cl-6a I kyl S{0), whgrein a
is 0 §o 2, dl4al koxycarbonyl, N H 347 cyl ) sul phanoy!

N, N- ( Gdatkyt ) 2sutphanoyt—or—=a group (B —=E =) whererm W —nctudi ng group
(B -E -), may be optionally substituted on 25 carbon by one or nore Y; Y
and Z aranbddgependently selected fromhalo, nitro, cyano, hydroxy,
trilluoromethy[, trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,
su[phaﬁﬂhlﬂrﬂgﬂm[ﬂ;ﬂ-b]mﬁwq(enyl C2- Akynyl , G -4al koxy, G al kanoyl,

C . 6al kanoy S P 20 i K m. no,

C . sal kanoy Il@fﬁ%ﬁ@\ikf@@g ]%‘%%LW l}:;@dwmﬁ 3%?51 @%q%@g?rb%%n@ﬁ}

G - 6al kyhShMbp, Rilewed Bya drsp 8 DRIF2 ThEkol §Rby AFdAURI9C for 4 hours. The
cocled solution was diluted with clthyl acetale and nentralised io pH 7 wilh a satlurated

—

solution of sodium hydrogen carbonale {25 ml). The organic layer was washed with brine,
dried and concentraled to yield the litle compound (112 mg; 50%); Mass Spectrom: M+H"
170,

15

20
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N-(C i _6al kyl)sul phanoyl or N.N-(C al kyl)2sul phamoyl; G J and K are

i ndependently sel ected from Ct4al kyl, C2%al kenyl, G. gal kanof}l5 SE® 2006

Cl: sal kyl sul phonyl , G -sal koxycar bonyI car bam)yl N- (G . sal kyl ) car banoyl ,
N, , N- (G . sal kyl )car bamoyl , benzyl oxycaghonyl, benzoyl phenyl sul phonyl ,
aryl, ary[ Ct4al kyl or (heterocycl iC group)Cl 6al kyl ; wherein t'.r,:J and K
nmay be optional ly substituted on carbon by one or nore Q and wherein if
sai d KAsiBsocycl i c group contains an -NH noiety that nitrogen may be

opti orllal L'y ASH) n&#ﬂ@fgﬁmﬁl\ég{)ogen or G{alkyl; 10 Qis halo, nitro,
cyano,  hydi oxy,” trifluoronet trifluoronet hoxy, am no, carboxy,

car banoyl , rrercapto sutm'ogrmy[ r&hal ky[, C2, 6al kenyl, C2-6al kynyl,

Ct dal koxy, Cz- 6al kanoyl a.6 canoyl oxy, - N-(Ct ~al kyl )am no, N, N-(C

cal kyl ) 2am no, G 4al ka T V- 6al kyl ) carbanoyl, N, N--(C 1

al kyl ) 2car banmoyl , Ct 44 s Q LR, . 6al koxycar bonyl ,
Cl 5al koxycar bonyl am ; b l's

N, N- (G dal kyl ) 2sUlphano aryl, aryI OX¥, Cz. 6a[ kyl, arylC ~al koxy,
het erocyclic group, (heterocyclic ginhp)Clf6al kyl, (heterocyclic

group) G -al koxy, or a group (B"-E"-); whergin Q including group maybe
optionally substituted on carbon by one of"nore Z; B, B and B" are

i ndependently selected fromC 1 al ky C2- 6al kenyl , C2. 6al kynyl ,

C3. scycl oal kyl, C34cycl oal kyl G 4al kyl; aryl, aryl C 4al kyl, heterocyclic

gr cupwheieat:er ocyclic 20 group) Ct. 6a[ ky[, phonyl or phenyl Cl4dal kyl ; wherein

B, B d B b l,] | i.tuted b 1
and whor ei T8 A 45T BRELRGRY Ll OOy A REo oD Ao fBVALy hat niiro

en i %Hﬂﬁ RFdiR thr dimy] E and E"
gr e rﬁg}gpeﬁgen Iy sg ]ec %ﬁ omr%%ﬁhyﬂ@ngr Gtiﬂwi:gt- 9, E 1@
- - N( Rpinditd) tripzingl, Redzglyd) ve o)L, nr.fp,(anylc;@m):mn iF Ry @)qqun)q_an

-S(0 SO2N R d d |
sel(e)cit’élﬁl“ﬁ‘?og 85%6%9181'(]@5@%“&9}9“8&[@8%eFlaH(il sﬁir' |et Iu?egpgg ggte gr nor e

F and r i sp0i?i sdBshfdnifordaebdriane sdeiidd Ko @hRe hitd, b5:06) Bakexy, ni tro, cyano,
hydroxy, trilluoromethyl, trilluoronel hoxy, am no, carboxy, carbanoyl,

mer camﬂjlor@uttbkhﬁdwﬂfﬂf@lh%m P@Wmﬂ carhgwy.cerhamoyl, @E‘-!l%ﬁll'l@ sylebarmaylsal koxy,

N, (ELERE Pyl S R St s R B8t ooyt (g

al kyl hﬂﬁ{ﬁrﬂﬁ Mﬁmowmml&ﬁ[@l)éh)rﬂuummlmn@mﬁuﬂ chzml@ybamamynar bonyl .
N(Ct4 sul pl t anoy C.loo Ikyl)) sulphamoyl; mis 0, 1, 2, 3 or
4; \/\héﬂél(él-@ﬂﬁ‘éﬂhﬁlfmﬂ)ﬂiLﬁﬂ”ﬂ’&{ﬁodewhﬁémsﬂdﬁ@_[%? ‘ﬁwﬂﬂmﬁﬁrbﬂfeflﬁ SEP 2006

15 N-(Cpealkylsnlphamoyl, ¥, N-(C\salkylasulphamoyl, aryl, aryloxy, arylCygalkyl,

heterocyclic group, (heierocyelic group)Cygalkyl, or a group {B-E-); wherein R, including
group {B-E-), may be oplionzally subslitutcd on carbon by one or more W; and wherein il sard
heterocyclic proup conlains an -NH- moiety Lhat nilcopen may be optionally substituted by I
W is halo, nitre, cyano, hydroxy, trilluoromethyl, trifluoromcthoxy, amino, carboxy,
20 carbamoyi, mercapto, sulphamoyl, C\ salkyl, Czsalkenyl, Ca.salkynyl, Ci galkoxy,
C; galkanoyl, Cjgalkanoyloxy, ¥4-(Cigalkyljamine, M N{Csalkyl)»amino,
Cgolkanoylamino, N-(Csalkyl)carbamaoy], MANA{C)galloyl)searbamoyl, CjsalkylS{0),
wherein a is 0 to 2, C_galkoxycarboryl, N-(Cysalkyl)sulphamoyl, N, N-(C salkyl):sulphameyl,
ar a group (B’-E’-}; whercin W, including group (B'-E’-), may be oplionaily substituted on
25 carbon by one or more Y;
Y and Z are independently selecied from halo, nitre, cyano, hydroxy, tnlluoromethyl,
triflunromethoxy, amino, carboxy, carbamoyl, mercaplo, sulphamoyl, Cgalkyl, C; salkenyl,

Cygalkynyl, Cjgalkoxy, C)salkanoyi, Cigalkanoyloxy, A~(C,_zallyl}amino,

EEEEE S —i — — —Ll..%T LT —_— PO —_— - T==T S AR e DA s T e T
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-82 R2is halo; nis Q, 1 or 2; wherein the values of R2"may be the sarre or P
different, R3 is amno or hydnxy, R4 is halo, nitro, cyanouaysmm :
trifluoromethyl, ~trifluoromethoxy, aninggqcarboxy, 5 carbanmoyl; nercapt o,

sul phanoyl, C1- 3al kyl, C2-3al kenyl, C2.2al kynyl, GCi-3alkoxy, Ct - 3al kanoyl ,

G _3al kanoyl oxy, ~N—(C t_3alkyl)am no, NN-(C i | al kyl ) 2am no,

Cl - 3al kanoyl am no, N-(C t-Zatky[)carbanoy[, NN:(C 1.3alkyl)2carbanoyl,

O _3aMN{S(Qlkyihahinensakineyntion, H-(Gralaliokymwaylbonyl , N-(C

the vAMAE ond P arotieCt ot ¥oiry BUREY Crofhod s mar v out f cal 1y
accepml%a&m@w{m{d}]Mimw,m%mygﬁmmlﬁ[ er or am de thereof 2. A

conmpound of e fornul a rgiz accor

o clai m Il wherein: S
pyr| di n-4; { J an¥rarelimepe Gﬂiibw'i:md}g@nﬁuﬂﬁf&ﬂ ﬁbhﬂlhﬂlaﬂﬂl aﬂk}i}lﬁﬁ'% i din-6-yl,

di n- 4-
er | dfaﬂkgsai? h"“g’ dér‘%ﬁi( x&arq%gblcﬁrgg?g Ml&waal}%@ﬂ%lrln I5nyl y[15
pyr az W—féﬂylmk)ﬂ}&hﬂﬂb}'g bybzyldBeBodd Ybenzil] ;ﬁmﬁ@u@ﬂbm;m diymy]u.alkyl or
tlucno| 3, 2b] yrlmdlnthy t hi eno[ 3, 2b] pyri di ny urin- 6-
lri azﬂww ic @rrpaG malky s reheapin Cod nd ﬂ:ahc ﬂmmﬁﬁﬁbh%ﬂm%'a‘iﬂﬁw?fr'@gen nay
b | | bsl
€,0pLLONA ?’ U0 ke mﬁ‘i‘f&}’d ﬂcl%%‘hc}?@%ﬁﬂuéﬁ LY rﬁomﬁlﬁ fﬂj{ﬁ’%g%n 3yl

accor8| hg 1o craim, pyri din-

qui nohiaphanytmmmygﬁhmmmdﬁyylydﬁgerpbﬂemamyh 4-yl  wherein if R| ng A contains
an -NH noiety that nitrogen:imay be optional substituted by a group
sellect ed fMNﬂ RTo} 8YaROsHSERR Y (rlROTeReB H&ﬁma%cﬁhg%@% &&bPEBmM hal o,

it ‘ b :
Car bassEiAC, RO stk (LA, Dandil, CLAUGHTL ERRkaR 00 GZ?Ly‘n’ily
G - ganQa{MmmSﬂ Gﬂsﬂﬁmdylux@N Eﬁkﬂhﬁmmﬁw M%G@hlkﬁmdwhé,am no, NN-(C
| ~al kyl ) zam no .Ct . 6al kano\ C_|-6al kyI car a h(y
Gy e, %Hﬁwﬂk SDpRamRip BOO{Cr e, G IS

N, N- (
h |,
Sry?ahg?ﬁrg%{?@@ﬁypdﬁ 6a kgrfbﬂﬁ?lﬁetg%l }E{m%{"onhdghk {erocycl%l%%ﬁytp oy

gr mpwwlwkylhnﬁplmn%ﬂLmnyi( Bybuy, aryh@ratkyl, RrylCh pdkerdi, hqmerc@mcamwm B-E-),
T SRS AP RSeS|
P11 o g R m’???%‘?ﬁ%&%‘% pikyiaRy SRRB AL b b %‘32%%%%’8@‘?“ er capt o,
sul phanoy! B, BB jed RY hye i@2speaddmiyyseleci@d fank Cnydlkyl GEAalkeoxly Ca.salkynyl,
Ca.geycloalkyl, CygeyeloalkylC galkyl, aryl, arylC, salkyl, helerocyclic group, (heterocyclic
20 group)Crgalkyl, pheny! or phenylCy galkyl; wherein B, B’ and B” may be optionally
substituted on carbon by one or more D; and wherein i[ said heterocyelic group contains an
-NH- moiety thal nitrogen may be optionaliy substituled by a group selected from G;

E, E’ and E” are independently selected from -N{R")-, -O-, -C(0)0-, -OC{0)-, -C(0)-,

NER)C(O), -NRICONR"Y-, -NR")C(0)0-, -QC(OIN(R")-, -CONR)-, -5(O)r-,
25 -80.NR")-, -NRH)SO,-; wherein R* and R are indépendenlly selected from hydrogen or
C2lky] oplionally subslituted by one or more F and ris (-2;

D) and F arc independently selecled from halo, nitro, cyano, hydroxy, irifluoromethyl,
trilluoromethoxy, amine, carboxy, carbamoyl, mercapto, sulphamoyl, Crsalkyl, Cogalkenyl,
Cy_galloymyl, Csalkoxy, Crgalkanoyl, C; calkanoyloxy, ¥-(Csalkyllamino,

30 NN-(Csalkylhamino, C.¢zlkanoylamino, N~(C | zalkyljcarbamoyl,
NN-(C | galkylpearbamoyl, Cisalky[S(0), wherein a 15 0 1o 2, Cygalkoxoyrcarbonyl,
N-{Cygalkyl)sulphamoyl or M, N-(C|_gallyl);sulphamoyl;

mis 0, [, 2, 3 or 4; whercin Lhe values of R' may be the same or different;
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0--63- 5 SEP 2006 Ct-6al kanoyl, Ct4al kanoyl oxy, N-(( 4al kyl)am no

NN- (Cl1. sal kyl ) aam no, Cl1 al kanoy[ am no, N (Ct-alkyl)car bam))ﬂﬁ $EFN2(]nﬁ

i -6al kyl ) 2carbarmoyl, G ~al kyl S(O)a whdein a is 0 to 2,

G 4, al koxycar bonyl, N (C ~al kyl ) sul phanoyl, NN-(C I. 6al kyI ) 2sul phanoyl, or
a group wherein W including group may be optional |y substituted on 5
carbon by one or nore Y; Y and Z are independently selected from hal o,
nitro, cyaioishaldroxy, trlfluoronmethyl, tnlluoromethoxy, amino, carboxy,

5 Gy ERCEE B RO B o on e R, ) 5 ™

N, N- (Ct - 6alrkyd anawiod ydieky:al kanoyl ami no, N-(Ct. 6al kyl) carbanoyl, 10
NN- ( C1- 6alk)4|)zcarbam)yl - 6ak|[ﬂS(O) wherein ais Dto 2.
Cl4al koxyc & bobale, mlrwv@lq,&aflwy)ts ptpatesipil, tﬂﬂqu(ﬁ@@@B@mlopl yRbeRyohanoy! ;

G r Ral kenyl

Ct %al’a’%%noy?l E"‘Egg@'gﬂléﬂ? p’ho‘rﬁ/ﬁ&i @‘Jalkc% ¢ @%P én)’?&g%xé"r bam)gl

BP (G {:Issaﬂkaﬁio)ynamlafikﬁm?w, Nr{N1| ﬁﬂcﬂﬂhfwma(ml s qmylhlaghaﬂz%ﬂ oxycalr bony! , o
ol Kyt EranlEanon oo, M- desalto Regebimodi i b4 jeobinse e e SRS ol oL
that arcndfd Wtﬁ ﬂ%%%ﬁﬂ%%gﬂf‘“ﬁ‘@%gﬂf‘ PRSI R oY )
hal o, nitr e@,is ¢yamd; \ﬁt&ﬁh’@ﬂ}&dﬁdﬂh&'ﬂﬁhﬁjﬁi&h&d sanitzr-:hrfdlﬂatlbﬁm?t hoxy, ami no,

car boxy, carbanoyl, nercapto, sulgharm 6al kyl , C2. 6al kenyl ,

c2W%al kynypra ﬁl%aq%wﬂ"mﬁt@m@aw& RO wwdwds%iwéﬂwww amyigic thereof.
t.6al kyl)am no, N, N-(Ct4al kyf)zam no, G _6al kanoylam no, N-(C

-_ t.6al kyl )carbanoyl, N1 N-(C t-6al kyl)zcarbanoyl, G ~alkyl S(O e wherein a

is 0 20 2, A@oﬁqﬂdnn&;afmttt‘omyma (mmucﬁ&ihgxfyslahﬁ)@nmb:&m IRimgAn pyndin-4-yl,
N-(C . 6a [)sul p }ﬁ - Gal kylﬁ)gfsu[ pham)é aryl aryl oxy, aryl
G . 6aP¥EAin- aﬁfyPJG} d}&sﬂﬂlw& @L@wﬁmdle- lopysimidjiy ﬂ'&rm@wﬂm —:r,

rou )ngg.p , [ r o .
\?\hergl n (Smggﬂ%dngﬁ&:gﬁ?lﬁgpgwg pﬁfr]riglyjjgp}@ Fﬁgggﬁ %p%ﬁ%'gﬁ %Pg& on cgr‘bon by "
ong opymuind-7, thida[-23/, thind-2841, mamc{hﬁﬂpgnmnjdyﬂm&me]ﬁyﬁmhﬂtﬂ 4al kyl . C2

| k | Ky.u | C34 | ky] Ct.- 6al k
2 y1 iR 2o Bretirb byt P GF Gusgra- s Hbi ooy 1 K86 A g SPIbohenyl or
phenyI}Q@nﬁ%h&yhayE@Sﬁ@ddﬁﬂﬁsu@lm}%@hﬁaIgﬁﬁ% sgﬁc@ﬂtﬁ‘oﬂpﬁ[ ly substit uted an

carbon by one or” nore D d wherein aid heterocyclic group contains an
30 -NH noiety that nitrogen may be optionally substituted by a group
sgl ecgedo)Fg)rgm ‘{jﬂfgfﬂagjtg?ﬂf_ﬂm whem]ependently selected from-NR ) -

20 Ring A is a pyridin-4-yl, pyndin-3-yl, quinolin-8-yl, piperidin-4-y1 or piperazin-4-yl

wherein if Ring A contains an -NH- motely Lhat nitrogen may be oplionaily substituted by a
group selected from K

R! is a substituenl on carbon aad is sclected from halo, nilro, cyano, hydroxy,
trifluoromethyl, triflucromelhoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,

25 Cgalkyl, Cyealkenyl, Crgallomyl, Cy_galkoxy, Cjsalkanoyl, C) salkanoyloxy,
N-(CysalkyDyaming, N NV-(C)salkyl);amino, Csalkanoylamine, N-(C,salkyl)carbamoyl,
NN-(Cealkyl)scarbamoyl, CyalkylS(0), wherein a is 0 lo 2, Cygalkoxycarbonyi,
N-(C_galkyl)sulphamoyl, & N{C;.salkyDssuiphamoyl, aryl, aryloxy, arylC).galkyt,
helerocyclic group, (heterocyelic proup)Cy_calkyl, ar a group (B-E-); wherein R', ncluding

30  group (B-E-}, may be optionally subslituled on carbon by one or more W, and wherein if said
helerocyclic group contains an -NH- moiety (hat nitrogen may be oplionally substifuted by J;

W is halo, nilro, cyane, hydroxy, trifluoromethyl, (nflucromethoxy, amina, carboxy,
" carbamoyl, mercaplo, sulphamoyl, Cisalkyl, C; galkenyl, Cygalkynyl, Cpsalkoxy,
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-N(R) KO-, -NR)CGONRD)-, -NE)KOQO, -O(OQNR- -
-S(0); , 05 SEP 2006 . B4 SQ2N(le)-, -NRe)SO2- mherel‘]m%(Rgi:-anﬂl]%kb are
i ndependent|ly sel ected from hydrogen oB% - 4al kyl opt ionally substituted by
one or nmore Fand r is 0-2; D and F are independently sel ected from hal o,
nitro, cyan, hydroxy, trifluoronethyl, trifluoronethoxy, am no, carboxy,
car banoyl, nercapto, sul phanoyl. G 4al kyl, C2-6al kenyl, 5 C2-6al kynyl,

G 6alﬂ<;qxl$tan@l -Gahkanoylbxy, B-H{Gahhkahominex ¥, N-XE (Hlkybadminb) ami no, N, N-(C i

Egal_ kyl ) ;\rtfé{no Mﬂ&lﬂl}&ﬁzoy' al ni %Nﬁgﬁmhgﬁpgl&&cg wg&d ) N. N

Cl. 6ah§ﬁﬁ£ﬁ§r 0O Y. clﬂﬁ%%éa%iﬁdﬁ%',ﬁ E@'}bﬁraﬂggjwmhhmqw NNAC gallcylsulphgmoyl,

N (Cl yl) 2sul phanoyl ereln t

sane i agrdfpaBedt” ), wh@remﬁéi:ﬂ:,ludiﬂg goup i RB!-),ang; bopoEdnally subsdmmdannd of t he
formul a accordin ﬁ‘? toclaim1l wherein: 15 R is a subs LiLuenl on carbon

and5|§aghé}’é’¥tﬂé‘ﬂ“ff“(? Wal o, amino, O .6alkyl, C.6al koxy,
N- (Ct - 6al ky 3@D7RRs indép nderﬁryydemed gty hidh; ﬁ{rE%Ayan@quaf&?y&ifm

(heterocyclic group)d al’kyl, or a group ( fein R, | nci udi ng

gr oup témﬁumﬂﬂww mnomar!mxal whme%ﬂsuﬂm@nieﬁtumhauwbﬁa ﬁdk}floﬁesaikenwbr e W

d f | NH- h
Pt 1 og ey LG e Gkt 1 PR B T Sl oxy - wer capt o,
Cl1- GalﬁkmiéclglkﬁﬁdﬁwE,E'}hlkhlrc{yﬁnlﬁalﬁxd: &ﬂ@l}@ﬁh&huglsgr oup (B'- E -); wherein

i nclu rou opt1onal | tituted on carbon by one
or 10 nﬂfb’-(@:-aﬂﬂqdhdﬂrhﬂlapﬂ Cmpdﬁﬁ&umhymm wdk @df Cheatkdrgicacbonylf r o, cyan,

hydr o 6 no, or Ct 6al kanoyl am no; 25 G J
o TR bt N o B ARG 1 O sal el " sal kool |
aryl, aryldir.aaalrkyre itdept iy oslvakd, &uﬁr@mbkc}r /tglniﬂkbnylvm;aﬂdaﬁn J and K

nmay be optlonally substituted on carbon %‘/a]one or nore Q wherein if

sai d Iﬁbm@kﬂ@l}léhqﬂé'l-d?mﬂﬂmmbﬂlwb carbamoyiV-tisetkyl Jearbamen! rogen may be

3" o el SRRl oo ey TR AP i no

aryd , (l@d’téfh@ﬁﬁc(gh@)lgf.@lﬂﬁ'l (-.ﬁm&n{),,J Mﬂ@{ Riaf b&oplidllyduRgigEDEP carbon by

one or more (); and wherein if said heterocyclic group contains an -MH- moiety thal nitrogen

may be oplionally substituted by hydrogen or Csalkyl;

() is halo, nitro, eyano, hydroxy, triflucromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapio, sulphamoyl, C\.salkyl, Casalkenyl, Cosalkynyl, C;salkoxy,

20 Cgalkanoyl, Cjsalkanoyloxy, N<(CsalkylDaming, M N-(C | salkyl)zamina,
Cj.salkancylamino, N-(Cj.sallylcarbamoy!, ¥ N-(C salkyDacarbamoyl, CyqalkylS(0),
wherein a is O to 2, C) salloxycarbonyl, C galkoxycarbonylaming, A-(C.salkyl)sulphamoyl,
N N-(C_galkyl)suiphamoyl, aryl, atyloxy, aryl Cy.salkyl, arylC, salkoxy, heierocyclic group,
{helerocyclic groupCsalkyl, (heterocyclic greup)C.salkoxy, or a group (B"-E"-); wheren ,

25 including group {B”-E"-), may be optionally substituted on carbon by one or more Z;

B, B’ and B are independenlly selecled rom Cgalkyl, Cagalkenyl, Cz sallgmyl,
Cyacycloalkyl, Cs geycloalkylCygalkyl, aryl, arylCgalkyl, heterocyclic group, (heterocyclic
graup}C_zalkyl, phenyl or phenylC.salkyl; wherein B, B® and B” may be oplionally
substiluled on carbon by one or more D); and wherein if sald helerocyclic group coniains an

30 -NH- moiefy that nitrogen may be optionally subsiituied by a group selecied from G;

L, I and E” are independeally selecled [rom -N(R?)-, -O-, -C(0)0-, -OC(0)-, -C(O)-,
N(R")C(0)-, -N(R)C(OIN(R")-, -N(R*)C(O)0-, -OCOINER)-, -C{OINR")-, -S(0)r-,

-
Fe
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i
(.3"-E"-), maybe optionally substituted on carbon by one or
and 13" are independently selected firm Cl-6al kyl, C2-6al kenng @43&!@nyl

Clecycl oal kyl, C3.scyel oaLkyl Ct - 6al kyi,, aryl, aryI Cl- Wyl , heterocyclic
group, (heterocyclic d 5 -85 SEP ZOGé = group) Ct. 6al kyl , phenyl or

phenyl G . 6al kyl; wherein B, B' and B" may be optionally substituted on
carbon by one or nore D, and wherein if said heterocyclic group contains an

- NH epQatR*)-hal(RASO-qgeticren B had BB ticindtjeydaulyskietied dobnblydioghaip sel ect ed
from E' and E" are i ndependentléﬂgl ected from-NW-, -0-, -C(OOC,

| 0 of sk cpperalisutgiid Ry o s £ NCRR) O g0 A Noe)-,

-C(O N(R") ohtids,
i ndependent |y seﬁ)ﬂluwj&“'::?2 mﬁ)ﬁ?/lg?%geﬁn or &l*%%ﬁrﬁm{]hgj ﬁﬁy suf)svt ituted
by onmfbnmmmufy,aminn, uad:nﬁijrz;arlﬁmm :Ecraa;ec- mﬂ:dapmnglb m.kqdkﬂetg@lbdytt rom

hal I N C' | Kyl d of the f I
1S S oBontl s oS M SRR "o 1ol o
accoerQd&IE%lﬁhﬁhﬂo @gﬁ{[gddg,},ﬁguﬁ ﬁt{aﬁﬁmmhﬂ,ﬁhﬁ%r 1. 15 7. A conpound of

the formila (I accordn to clarml eréi'n R3 1s"anmino. 8_ A conpound of
the f dfwﬂaaf(l@l)zam'bmndylnﬁx.tadkjd-ﬁ@}mvhcmhm Bitnto2, Cesdkoxcarhondmpound of

fornmu [)..a rdi ng.to,gclaim er in: 20 Ring Ais apyridyl, quinolyl,
i ndol {/‘f{é‘dﬁucf"ﬁf'ﬂ lﬁﬁmg‘?ﬁ% Fgﬁélﬂ dtnyl, piperazinyl, pyradazinyl,
pyrazinyl, ﬂlmwryzl whbﬁanpmx haluwbmbmmeraaﬁicwlmfr&amc napyr i di nyl ,

purinyl, tr| azinyl, oxazolyl, pyrazolyl, or furanyl; wherein if Ri ng A

cohtai ns amisH noiety that nitrogen maybe optionally substituted by a
group seleched fromK R is a substituent on carbon and is selected from
. halo, amind, &P ﬁ'&'fl G - Woxy, 25 N-(Ct.6alkyl)anino, aryl, aryloxy,
aryl G .| kylp,,,,b_eterocycl I c group, (heterocyclic group)Ctajalkyl, or a group
(B-E-); wherein Rt, including group (B-1r), ray be optionally substituted
on carbon by one or nore W and wherein if said heterocyclic group contains

ﬁ;d; oyl;- gg’ eté%‘?'%pl B ﬂtet Eg'l?ln @%ﬁ? E'(S’f'y“ C%ﬂﬁll-ll(‘é ?_%gﬁ(;f ;Jtzggn lrjl)c/)] or V\Q Sr oup .
30140her ei nWNs b aﬂﬂsumengmgcfa@ml Aul3s sdiected frhRHRE, ARAQ T hlkyIS thalidxyl ed on |
carbon by one or nore Y; 0 5 SEP 2006 5
N-(C, galkyDamino, aryl, aryloxy, arylC, galkyl, heterocyclic group, (heterocyclic
group)Csalkyl, or a group (B-E-}; wherein R', including group (B-E-), may be optionatly
substituled on carbon by one or more W; and wherein if said heterocyclic group contains an -
NH- moiely that nitrogen may be oplionally subsiituted by I,
20 W is hydroxy, mercapto, Cy_alkyl, Cjsalkaxy, N N-{C\.salkyl};amino or a group (B’-
E’-); wherein W, incl:ildil'lg group (B°-E’-), may be optionally substiluled on carbon by one or
more Y
Y and Z are independently sclected from hale, nitro, cyano, hydroxy, Cygalkoxy,
NN-{Cieallyl);amino or Ci zalkanoylamino,
25 (3, J and K are independently selected from Ql.galkf(l, Cagalkenyl, C).zalkanoyl, aryl,
arylC galkyl or (heterocyclic group)Cy salkyl; wherein G, J and K may be oplionally
subslituted on carbon by one cr more (J; and wherein if said helerocyelic group conlains an -
NH- moicty that nitrogen may be oplionally substituted by hydrogen or Cjgalkyl;
(QQ 1s cyano, hydroxy, Cy_galkoxy, Crealkanoyloxy, C.galkoxycarbonyl,
30 Cialkoxycarbonylamino, aryl, aryloxy or a group (B”-E”-); whn-:n:in Q, including group
{B"-E"-), may be opticnally substtuted on carbon by one or more Z;
B, 3’ and B” are indcpendently seleeted from Cy galkyl, Cagallrenyl, Co calloynyl,
Cj geycloalkyl, Cs.seyeleoalkylCy salkyl, aryll, arylC, galkyl, heterccyelic proup, (heterocyclic
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-86 Y and Z are independently selected fromhalo, nitro, cyano, hydroxy,

C=. 6al koxy, lei,N(Csalkyl)-2am no or C . 6al kanoyl am no; Cﬂ(ijrsﬁ}d 'ﬁware

i ndependently sel ected from Cx. Bal kyl ,_ C2. sal kenyl, G . 3al ka h ? , )
aryl G 4al kyl or (heterocyclic group)'(ﬁ4a| kyl ; wherel n G J and K nmay be
oplionally 5 substituted on carbon by one or nore Q and wherein if said
het erocyclic group contains an - NH noiety that nitrogen may be optionally

subs | grbupﬁﬁmkylbymrgﬂmm}r@.4ﬁaiwlt<whnrca BSBTHAIB™ g bospliorally 6al koxy,
Cl. 6al kanoyl oxy, G - 6al koxycar bonyl Ct 4al kox§car bonyl am no, aryl, aryl oxy

or a gmﬁfpwt anpearbon et mags D; Aed whesi i sad ctc(cwcle BIPUP ppyfalpan

i d B
P oL B b B B Gy QLG Bl WY erbi i flom¥B 27 27
CKC{ o?l kyl IiE(E &nidcﬂ”cmb h}dcﬁ'erﬁlerw seladiad ﬁ‘OIﬁF-MEQ)- 6al, k&{())metmrm%ﬂe)?'gfjam)é,gr gup,
a5 MDD o N RUDY R AR D - BR oy BB -8R0 "ane

wher ei C ¥ Ic, i trogen
Ty be R el Ny dSRT Ve R SR GRS halpe) d%@&%%*'f%c}%%ﬁ“‘ﬁ%@“@“ and &
are i nﬂegaﬂq'diepmdr;allgehlmmaeﬂbyumaﬂ\i(@)a-F andQ-ig 0-2C( O) 0-, - OC(0) - C(0) -
-N(Ra)C(O) - NCRa) C(,O) N(,R N )0 -.. - Ra)
B 00 N AN s SO, ot B b

sel ected from hydrogen or C _6al kyl optionally subs lituled by one or nor e
Fand r is 0-2; D and F are independently selected fromhal o, Cjaikoxy

or NpN-{.C  aklcginpaend oibhe (@tuha {(Ika@prdipg ®, cldmol wlherginwnds & n t he val ues of R
may be [lie sanme or different; R2 is fluomor chloro; nis 0, 1 or 2,
wherein the values of R2 may be the sanme or different; R3 is amno or
hydroxy; RAAiSmpahfy ofiht T&muWﬁPauoBYcﬁ gfﬁycl'uH! Iuh&‘afnoﬂeits%m and _

| rifluoronethoxy, am no, carboxy or carbarnoyl; pi1s 0, 1 or 2, wherein
t he val ues mis (Ret Inay be the sane or different; or a phar maceutical ly
acceptable salt or in vivo hyd-rolysable ester or amide thereof- 10. A
conpound of forrmula (1) according to claiml wherein 30 Ring Ais pyrid
inqg -y, pﬂ'i:bﬂhﬂmﬁtd(ﬂﬂm Bfﬁuﬁd }%fché-}dm@wdlﬁ#d NevBeréin R Lidigli n-6-yl,
pyrlmd|n5yl pyrimdin-4--y nor phol i n-4-yi, piperid nA-yl,

pi peridin-3-yl, piperdin-2-yl,

8. A compound of the lormula (I} according 10 claim 1 wherein p is €.
0. A compound of formula {T) according o claim 1 wherein:
20 Ring A is a pyridyl, quimelyl, indolyl, pyrimidinyl, mompholinyl, piperidinyl,

piperazinyl, pyradazinyl, pyrazinyl, thiazolyl, thienyl, thiencpyrimidinyl, thicnepyridinyl,
purinyl, triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- motety
Lhat nifrogen may be oplionally substimuted by a group selecled from K;
R' is a substituent on carbon and is selected from halo, amino, Cgalkyl, C)_salkoxy,
25 NACisalkyl)amino, aryl, aryloxy, arylC,.salkyl, helerocyelic group, (heterocyelic
group)Cy galkyl, or a group (B-E-); wherein R including group (B-E-), may be oplionally
substruled on carbon by one or more W: and wherem if said heterocyclic group conlains an -
NH- moiety thal mirogen may be optionally subslituted by J;
W is hydroxy, mercapto, Cpgalkyl, Cgalkoxy, N.N-{Csalkyl)zamino or a group
30 (B7-E'-); wherein W, including group (13'-E*-), may be oplionally substiluled on carbon by

one or more Y

Lo
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pi perazin-4-yl, pyridazin-5-y], pyrazin-6-yi, thiazol-2 yl, Ihicn-2-yl,

t hi eno[ 3, 2d] pyrimdinyl, thi eno[3 2b] pyrirnidinyl, thieno[3, Zﬁ]cﬁoyéggdé@\él ,
purin-6-yl or triazin-6-yl; wherein if king AL, 05 SEP 2005 an

-NH noiety that nitrogen may be opt#Bnally substituted by a group sel ected
from K, Rt is a substitutnt on carbon and is selected from]luoro, chloro,
amno, nethyl, etbyl, propyl, nme [boxy, N-methylamno, N ethylam no,

N- pr opy! amiy dﬂa}a%aé |ny sgtagaﬁ'ﬁnmﬁ B%I&Qyéﬁﬁé‘ﬁ:'rv mgy,gﬁmmo&y,'-y[’

pi peridin-1-yl, piperi I omet
t et rah&ﬁ{@ﬁﬂhﬂh&niﬁumtmydalkan@lnmlmdropyran 2-yl met hyl ,

L2, o 350ttty BB 1 Ml P e A0
subst e Corﬁiuﬁﬂl‘um{c&?ﬁtﬁﬁc @ifapyt, ;;,H{REP wWierdh &, Ward & :hﬁ'y bd opifindll et erocyclic

gr oup ains an -Nr-1-"noi et at nitrogen may be optional |
subist sulstidtedyn darbdrobivwisotrmdredXyandrtensin if E@td{i}dlf;meatc‘—hogyoup cuntams an -

,N-(dj et hyl ) ani , b | udi
or oup Ny ires b thibm e IR R sd A st Gkl o v Y ane2
ar e 1 ndepeggiaiiids, ﬁﬁh:ﬁﬁf:@l&m@ﬂ?f{t ggan@mﬁ&&,omam;:@e&mﬂﬂt ro, cyano,

hydr oxy, nmet hoxy am no or nethylcarbonylamno; - is G J

and KCamdkmmgqbenﬂemnw asé.l &mbﬁﬂmr 3 proumEB P ), whrgin Qpimelygding meurt yi | 2-

met hyl Y I C rrol -Qropyl or

pyrrupg‘u )2’“875&3 'ﬁnaﬁ\ﬁﬂ‘gﬁtﬁ“ﬁ%%‘ﬁﬁg& ?L“°a?1‘d“¥\'°)rf§y be optionally

sufpsti t ut egy El'laﬁ:ﬂiﬂb@ﬂ: e ey seRcRd Gon 04 ;aMoA! €] Atliehyl, 3Ldihger ocyclic
group contains an N |- noi ety that nitrogen may be optlonal |y substituted

byt Ey l@m@@waﬂwl r%tah)pqlﬂalkﬂ@:@lkﬁ, Whﬂ@lclgﬂﬁﬂﬂ’bwlﬁf%mh@wupdﬁmﬁw@l:c
met hyl car r- on enyl or a
gr oup R% l 51?3@'::513 ny?(?]'cﬁ%n% n“éhcé?]%up ( ‘?ﬁ m%’r &1 %ldnggy optionally

subst shhstiAfledtn &RbAOBY He SNACRID;HAd SvhércilBif SBid tﬁanﬂu@chaga}upmdﬁmmhﬁnt ly
selected fromnethyl, ethyl, prop cycl ohexyl hene‘/: benzyl
1, 2, 3;7%H: eionedn (e Eﬂﬁ?ﬂﬁ@mﬂﬁw ﬂPBW%W&Hb‘MUH@%PBQﬁFGUPLEWB AHem ﬁ@et hyl, 2- 25

lidi nglpyl t I,
L e i A
i m dam{ﬁ“lcwmr-umﬂ)cmwﬂé) D-NERIB(O30 6, -OB(OYRER DL -ONNQRGL,-S(@ubst i tuted on
car bon ope or pore Dy and wherein if said heterocyclic group contains
an - y-NR2SOats ¥ hsaein Ryggd Beawﬁdwaﬂwlrﬁhsgl@dmg%% of

Cmalkyl oplionally substituled by one or more ¥ and r is 0-2;

D and I' are independently sclecied from halo, C; galkoxy or &, N-(C)_galkyi)zaming,
20 mis 0, 1, 2, 3 or 4; wherein the values of R' may be Ihe same or diffcrent;

RZ is Mucro or chloro;

nis {, 1 or 2, wherein the values ol R? may be the same or different;

R? is amino or hydroxy,

R* is halo, nitro, eyano, hydroxy, trifluoromethyl, Irifluorcmethoxy, amino, carboxy or
25 carbamoyl;

pis 0, | or 2, wherein the values of R may be lhe same or dilTerent;

or a pharmaceutically acceptable salt or i vive hydrolysable ester or amide thereoll

10. A compound of formula (T) according to claim | wherein:

30 Ring A is pyridin-4-yl, pyridin-3-vl, pyridin-2-y1, quinolin-8-y1, pynimidin-6-l,
pyrmidin-5-yl, pyrimidin-4-yl, morpholin-4-yi, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl,
piperazin-4-yl, pyndarin-5-yl, pyrazin-6-y1, ihiazol-2-yl, thicn-2-yl, thieno[3,2d)pyrimidinyl,
thieno[3,2b]pyrimidinyl, thieno[3,2b]pyridinyl, purin-6-yl or Lriazin-6-yl; wherein if Ring A
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group selected fromO; 30 E, E and E' are independently selected from
-N(R)-, -0-, -C(O- -NHC(O) - N(Ra)C(0)0-; wherein R is hydrogen or
nmet hyl optionally substit ut ed by one or nore F;, D and F areﬂlmggpeg@ﬁntly
selected fromfluoro, nethoxy or ethogy- mis 0, 1, or 2; wherein t

values of Rz may be the sanme or di Ment; ~~.. 05SEP2006 -ea R2 is fluoro,
nisOorl; Rl is amno; R is halo; 5pisO'1or2 wherei n the val ues of

R may cemrmnsxanenme@tﬁﬁ:afcfdyennﬁ béoaﬁéﬁﬂ?%ﬂﬂiﬂtﬁﬁl:l'by RPN B! or in
Vi vo E%dro ysabl e ester or am de thereof 1 process for preparing a

conpodsid of forrmula (1) or a pharnmaceutically accept abI e sailor an in vivo
R o R T e
~1)  pAsE nikiiodys NemEFREI1NS, AGEGYRmINS, n\h;am@rﬁnﬂhmw-aﬁmmnﬁ Wla (IM (R )
A 15 L2 wherein L' and L2 _are |1 gands;_ (b) the reaction of conmpound of
Thes t orpiihefply/piperazim vk papendire] -y, piReridin-gyyl, 2-(thiomelhyl) pynmldlm’l—}'
tetrahydrofuran-2-ylmethyl, tetrabydropyran-2-ylmeihyl, 1,2,5-lhiadiazol-3-ylethyl, piperidin-
1-ylmethyl, pyridin-2-ylmelhyl, or a group (B-E-); wherein R including group (B-E-), may
be oplionally subsiituied on carbon by one or more W; and wherein if satd heterocyclic group
contains an -NH- moiety that nifrogen may be optionally substituled by I;
10 W is hydroxy, methyl, ethyl, elthoxy, N ¥-(diclhyl}amino, &, N-(dibulyl)amino, or a
group {(B’-E’-); wherein W, including group {I3’-I**-), may be optionally substituted on carbon
by one or more Y;
Y and Z are independently selecled from fAuoro, chlore, bromo, nitro, cyano, hydroxy,
methoxy, ¥, M-(dimethyl)amino or melhylcarbonylamine;
15 G, Jand K are independently selected from methyl, cibhyl, propyl, pentyl, 2-
methylbubyi, butyl, acetyl, benzyl, 3{pyrrol-1-¥l)propyl or pyrrolidin-2-one-(55)-methyl;
wherein {3, J and K may be optionally substinied on carbon by one or more (}; and whersin if
said heterocyclic group contains an -NLI- moicly that nitropen may be optionally substituted
by hydrogen or methyl;
a0 () is cyano, hydroxy, methoxy, elhoxy, methylcarbonyloxy, methoxycarbonyl,
t-buioxycarbonylamine, phenyl or a group {B™-E™-); wherein Q, including group (B7-E"-),
may be oplionally subslituted on carbon by one or more Z;
B, B® and B" are independently selecied from methyl, ethyl, propyl, cyclohexyl,
phenyl, benzyl, 1,2,3 4-teirahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoethyl, 2-
25  pyrrolidin-1-ylethyl, 3-morpholinopropyl, 3-(4-methylpiperazin-1-yl)propyl, 2-piperidin-1-
ylethyl, 3-piperdin-[-ylpropyl, pyridin-3-ylmethyl or imidazol-1-ylpropyl; wherein B, B” and
B** may be oplionally substiluled on carbon by one or more D) and wherein 1l said
heterocyelic group contains an -NH- moiety that nilrogen may be optionally subsliluied by a
gronp selected from G;
30 E, E' and E"* are independenily selected from -N(R}-, -O-, -C(0)-, -NHC(O)-, -
NERHC(0)0-; wherein IR? is hydrogen or methyl optionally substiiuted by one or more F;
D and F arc independently selected from flucro, methoxy or ethoxy;

m is 0, 1, or 2; wherein the values of Rf may be the same or different:
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20 wherein L' and L2 are ligands, with a conpound of the fﬁ!i{rg@ ﬁ D5
sEP 2006 -69(R)m X mwherein Xis a tractive group; i
reaction, in the presence of 4-(4,6-di metphoxy-1,3,5-triazinyl-2-yl)-4--

met hyl nor phol i nium chlori de, of a conpotihd of the fornula (VI) 0 Hr1' J~
04-~ IN(VI) wth a conmpound of the formula (M1) (R)m(R)a YCO2H
(VM to and thereafter if necessary: i) converting a conpound of the

formul a (1R?igMlaoranot her conpound of the formula (1); and/or i) renoving
any prot ecti_ng groups. 15 12. A pharmaceutical conposition which conprises
a compound™df JPR& formula (1), or a pharmaceutical ly acceptable salt or in
viva hydrolgsahlfeester or amde thereof, according to any one of clains 1
to 10 in associatidbn with a pharnaceuti cal | y-acceptabl e diluent or carrier
20 13. A c@l’rps)hnﬂd; of the fornmula (1), or a pharmaceutically acceptable sail

or in vivo drol ysabl e ester or ampide.thereof, rding to any one of
clains | tB“lé- 3/ Jeerela the valugsiof Yb“'ﬁ ‘%gpﬁ%:“’ 90 14- The use of
a COWHPHBﬂarﬂi‘acémﬁmwﬁéEebﬁh&%hu of b FvPRAIRSAN LG4 d¥inAGCRRERP! © salt or in

11. A process for prepaning a compound of formula (I} or a pharmaceulically acceplable

sall or an in vive hydrolysable ester thereof, according 1o claim 1, which process comprises of:

Y the reaction of a compound of the formula (IL)

(B3,

O
X ®,
H
RJ

wherein X is a reaclive proup, wilh 2 compound of the formula (T1T)

R,

i — @m

2
15 L

wherein L' and L? are ligands;

)] Lhe reaclion crf a cc-rnpnund c-f the formula (T'V}

20 wherein L' and L? are ligands, with a compound of the fermula (V)

IV}
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vivo hydrol ysabl e ester or am de thereof according to any one of clains Ito
10 in the manufacture of a medicament for use in the prodhdtSHR 2 a HDAC
inhibitory effect in a 5 warm bl ooded agimal such as man. 15. The use of a
compound of the formula (1), or a pharimacedtically acceptable salt or in
vivo hydrol ysable ester or am de thereof, according to any one of clains 1
to 10 in the manufacture of a nedicanent for use in the treatnent of
cancer. 10 (RY),,

wherein X is a reactive group; or

(c) the reaction, in the presence of 4-(4,6-dimethoxy-1,3,5-triazinyl-2-yl -4
5 methylmorpholinium chloride, of a compound of Lhe formula (VI)

HNiDJV

H,N
®),
(¥L)
with a compound of the formula (VII) )
®Y), @,
\ / COH
(VI

L0
and thersafer if necessary:

1) converling a compound of the formula (1) into another cocmpound of the formula (I); andfor

11} removing any prolecling groups.

15
12. A phammaceutical composilion which comprises a compound of the fermuta {I), or a
phamaceutically accepiable salt or in vive hydwlysable esier or amide thereof, according to
any one of claims 1 {o 10 ir associalion with a pharmaceulically-accepiable diluenlt or camier.
20 13. A compound of the formula (I}, or a pharmaceutically acceplable sall or i wive

hydrolysable ester or amide thereof, according 10 any one ol claims 1 1o 1¢ for use as a

medicamenl.
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14.  The use of 2 compound of the formula (I}, or a pharmaceulically acceplable salt or in
vive hydrolysable esler or amide lhereof, according to any one of claims 1 1o 10 inthe

manufaclure of a medicament for use in the production of a HDAC inhibitory effect in a

warm-blooded 2nimal such as man.

15.  The use of a compound of the formula (), or a pharmacentically acceptable sall or in
vive hydrolysable ester or amide thercof, according {o any onc of claims 1 to 10 in the

manufacture of a medicamenl for use in the trealment of cancer.



