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BENZAM DE COVPOUNDS USEFUL AS HI STONE DEACETYLASE

I NHI BI TORS This invention concerns certain novel
benzam de conmpounds, or pharmaceutically acceptable
salts thereof, which are potent inhibitors of the
ewoynE/oh3sds ori ¢ deacetyl ase (HDAC). The i nvent¢UGBANG®3838
relates to processes for the manufacture of these

novel benzam de conpounds, to pharmaceuti cal
conpositions containing themand to their use in

t herapeutic nmethods, for exanple in the manufacture of
medi GENSANIDECOMIPQNDSUSE ik AS Wk TRNE BFAE RHiARE |
such as man. HDAC acti viN{HIBEOR®Ren associated with a
nunber of disease states, such as cancer io(Marks

et al Nature Reviews, 1, 194-202, (2001)), cKstic
fibr o’glp%mm_npon @ncx@‘{lsaqertal\l} nogl bqnzar@ﬁ@@ﬁmpogrpd)g, or pharmaceutically

Z&Q&aﬁgga@s thre89 Qhich afd Eehﬂgﬂﬁ’i&frs SR &y rheti &{eakféacet%dasus
Zlﬁ]aéﬁ?a Nat ure, 413, -743, (2001)) and sickle cel

he SR RSP I ?1atesl\fP PEICEEPSS, fOlBh%@amf@BWe gelse 13(5(811

(2008)dk coxﬁ%ﬂdsdﬂo%bi/nacéuh@al eMRRb A oRh e WL So i use in
met hods of treating any of the aforenentioned diseases

HSTREE e h AT HEPIE BB SoFe of ecisPassp mhibit HDAC in
mmtobmaan@sa\mihlashﬁas to the use of these benzam de

conp he manufacture of a nedicanment for the
C 7 on HBRE savid heven pedduel G ot ol ety Tap Suen'a Soncer

Eubods yiod.| Kaizel|RevielNA 198-202, L(tobmigl qysm@est(eﬁ St&@ aD vesent

t ans [ ilit the.c [

CAERSE BN PN RGBSR Y el o D SRl 8

mbwm, (Q@Dhgarmrsﬁzkhiceﬁ; anahﬁﬁf(@b@blﬁh]ﬂlpw. 8agll beod, pslBes5-39%1,

PSSR AP Bl SRS 74

@fb%f?e)lylonemdxsd:ae@msx@gd&easmanﬁctetcem)mm&d'bf e @aut ippieaiodl mSvell
8\’\@301'%% imuis%: g‘%xezgnnd C(f)rﬁp;o?n%j ITp| ex)l(facale lo?%m&é}cam&:{né}bp the

Srartmoninl tdselilyseds4 Btatsase pairs of DNA to formthe

fundanmental unit of chromatin, and which is known as
t he nidhecykuraic cThd M isapytinpllcomprcied taretehieirapsuription factor

Q&c%&s%l'ltg SWEQARhALCN id %ﬁ{/ﬁ&j thi€ §6rgﬁé€éd Phat ;s ﬁ{age SlaflSPe t]z)?NA-

gost - transcri tl onal acet [‘at1 on. Acet ation
Heing erofsitsathcrab ﬁ@wgigdbﬁpm@wn@mef ae%fil%iilem@tl@fe@@hta; M., J. Med.

RBLLT 7, W2ﬁ$24t(h®65>%§1m|&|1> %nb@%g‘ﬁll‘égmb@bﬁ HR1LPHIMA
p05|t|ve charge, and is thought i rpact ‘on chromatin

SHPRUPLTE: n%@?tpéﬁenm@étaﬁ Pla@ee f? ﬁm&yllle%caﬂed chromatin.
mmeors Ristbds Ntk d SN2y FeB, },\l\@mﬁh{zﬁ Al 3hYR8ddde 1060 BhirsQf
&i\g%’ %Ig{@ﬁéfrom]the -am no termni of | ysi ne

[ e (Ofemegip! ke’ chig@at aadvRigh is&RpHarshipucleosome.
%EN&aﬁﬁmiallbbf&h@&dr@ﬁstoﬂrd@e@&a m@ Rosidbosinehe e lsids ot POS:-
cl asses, 1t he f”i‘é eﬁ%‘ E];Fl and 8) represent ed
By epal g AR R thepes ude
ShaiBneufalizBs e fotd: Bl sfERY KGRI b ¥ pasive ThA, ahd K Grought to

rot ei ns. The r ever si bl e process of

mpact on chromatin stru

Histone Deacetylases (HDACs) are zinc-containing enzymes which catalyse the
removal of acetyl groups from the e-amino termini of lysine residues clustered near the
amino terminus of nucleosomal histones. HDACs may be divided into two classes, the first
(HDAC 1, 2, 3 and 8) represented by yeast Rpd3-like proteins, and the second (HDAC 4,

5,6, 7,9 and 10) represented by yeast Hdal-like proteins. The reversible process of
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WD 2007/ 045844PCT/ 82006/ 003838 - 2 - acetylation is
known to be inportant in transcriptional regulation
and cell-cycle progression. In addition, HDAC
deregul ati on has been associated with several cancers
am 2DREs84mhi bi t ors, such as Trichostatin A (BCHaBRO0ED03838
product isolated from Streptonzyces hygroscopi cus),
have been shown to exhibit significant cell growth
inhibition and anti- stunour.zeffects (Minke, P. T.,
Current Medicinal Chemstry, 8, 211-235 (2001)).
Yoshida et al, (Exper. Cell Res., 177, 122-131 (1988))
tagetplatierhnia knopmj te hostpattin inAransuiptenat fegulaion esd ceﬁfcyclat
f t of [tihe.cell
R R S e T R
dIDAR enhghbfofs, gpledsel: HCFQ#ﬁtlhéf (Foateral ﬂi’pd@hw&taﬁ from &rkpa@nyces
?@s&?ﬁm HaQe Ee@ﬁi Hﬁ)@mtt(%mlﬂtas @Hicfnft %&F%B\kf@tlﬁh%noﬂ Jﬁﬁ'al% t

revent t tunours I n
|t6Tﬁ?1€@ff(3CFT1 GMﬂlrﬁfe,e& alCurrentdiagicinal Ghemistyg3 219335 (R9®I9) Yoshida

I a So a
o e ot b LB B 0o

delfortipsiiehtha i awd @ephagestof the sclbevelei theretyl imphenting the rane,
QBAQ A thé Fe'ghlﬁt'ion%@ fﬂé%&[‘@&lcﬁ' %ﬁ%ﬂ%ﬁ&e JHMNRARA08 ORA shwn to

%é an1nophen 1)- % - 2-

YRGYSE s lsEF @rfarlﬁ% *9411 Eéﬂlz%?ﬁ’%lean[i PIevRnt Hs formatien efitemeys in
Wit (Firintn & B0OWPEl4OW) 188158 (Wood)). HZN (1) It has now
been &ﬁ nd t hat ceﬁ% i.n benzan1de derivatives that

bear VR SRR thsp %‘6% Lytsrpliorad PRt Applicatio lﬂ‘Hﬁber s WO
ioBsseEd and mdm/wgssﬂyh c@{aﬁm&nﬂaﬁlﬁdep&heﬁived e?@itnﬁi'btt&’é 8f gf)‘t«c
AC. addi ti parti S 0 e_presen;
S iverdRiebRueh U B B R 3 au T ontenen T F o>
f}ﬁhﬂ@hbrl)pbjeﬁdlpha,ﬂ]h&&@xmb ¢al(thpenperd dfemichid hbua balgw).
advant ageous cell or in-viva potency, advantageous

DWPK properties (for exanple, a favourable
bi oavail ability profilge i Sur abl e free-plasma

| evel s and/ or a favoutabl & { e or a
favourabl e <ji§CU N
N
N\ / N

It has now been found that certain benzamide derivatives that bear an optionally

4y

substituted pyrazole group instead of the pyridyl group are potent inhibitors of HDAC. In
addition, particular compounds of the present invention have also been found to pOssess
other favourable pharmaceutical properties, including advantageous cell or in-vivo
potency, advantageous DMPK properties (for example, a favourable bioavailability profile
and/or favourable free-plasma levels and/or a favourable half life and/or a favourable
volume of distribution), as well as good or enhanced solubility. In addition, the benzamide
derivatives of the present invention generally show a particularly low activity in a hERG-
encoded Potassium Channel Inhibition Assay, which is an indicator of undesirable and

serious cardiovascular side effects in the clinic.

According to the present invention there is provided a compound of formula (I):
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25vol unme of distribution), as well as good or enhanced
solubility. In addition, the benzam de derivatives of
the present invention generally show a particularly

|l ow activity in a hERGencoded Pot assi um Channe

| wioi2bé7oiss3ms Assay, which is an indicator of uneesGBzbé/@3838
and serious cardiovascul ar side effects in the clinic.
According to the present invention there is provided a
conmpound of formula (1): WO3.
20071045844PCT1GB20061003838 1-12N wherein Rl is a
carbon-|inked pyrazol e ring which is optionally

substituted by one ups ,Sel ected from

G aal kyl, C34cy I kyl) and &3~4cycl oal koxy;
or a pharnaceﬁglca cce le sp eof . I't
is to be understood that certain cBnpounds of Fornul a

(1) defined above nmay exhibit the pheWonmenon of
tautonerism It is to be understooditthat the present
invention includes in its definition any such
tautoneric form or a mxtu t hereof ; which possesses
thercalitviea crennilkethyzeble ving ywhicrie optﬁ)nﬂ@/tsuﬁsﬁmlﬁﬂ byloA &:88bre

n tor formo lised wthin
TR 1k 8O DAl R 6 i
W@Pfelrromeut@a}ay acsmtelshllu&lmtesf are selected from"one or
nor e" Rs it |s der st.ood .t hat
Thi < I BHBBE LeaEbha 8048 bimiRrd e PEmti D REF ot e,
£xtabit baehapmedvs of petcmfamsad gnsotu ;bs understdod ﬂ&uﬁhs pretanemesmon

lﬂﬁlu'ag% Fl th §%JO§1§F} ta?{o ranortah & tll% ﬁ: ! Ié,e\%]}%lr ox SSGS

Sui tabl'e opti on uen S 1or R
815 2BPNE- Iawpllleébbfeflfaaﬁnﬂ drmobto b Siniited ogely tahnmme wiutdnienic tdim

BN R4 QhiRin e Wrmulac dra\x!Axlﬁg(s o?fiﬂrﬁa%%?ﬁ %Q&fxﬂlg s from1lto 3

substi tuent groups ernative

uns ubwhit dhi@sal sﬁ@stlHI%ﬁg alla §51@dt&1 ﬁJnlD eonti Of iMbre aéd&(t} ent grf ?ﬂ’,sﬁt is

to straight or branched chains. The term
FoRe| %8%5%&0?4 thef Uyt dediettion sludes il sbsjitugorg bfmlg:ﬁvasdny%qnn@le wlthe
eleaifing gﬂoﬁpstd" %efs%smu@rﬁts Q@ng%ﬁ@ieﬁ %IOK'ytIWO %& }ﬁwe og i lépe%ﬁe@%mups.

analo the. terns ‘cycl oal koxy" conprise

al kyl? '9}8 Pla}éﬂnkwbsswelef@@iréamwb@ RIESeY] ong% a\@slatﬂ@ pelecg) or

hhbgaghxﬁnquyg@ yradoRiRing. SU|tabIe Cmal | cyl or

C3acy. ﬁﬂoa su§§t|tuents for i ncl ude nethyl,
B

ethyl; IS yerdP 8§Vrst1me%r%lem®lfwmaavely,
ummb@mnapylnethyl Sui t abl e Ci aal koxy and
25 ot RO by et BB ORIt b RS- o e
hetleylkel) dlcbidesap@xituctures, but may additionally include chains in the form of
cycloalkyl-alkyl groups. By analogy, the terms “alkoxy” and “cycloalkoxy” comprise
alkyl, cycloalkyl or cycloalkyl-alkyl groups linked through an oxygen atom.

Suitable Cy4alkyl or C;4cycloalkyl substituents for R include methyl, ethyl,
propyl, cyclopropyl, cyclobutyl, or cyclopropylmethyl.

Suitable Cj.4alkoxy and Cs.scycloalkoxy substituents for R! include methoxy,
ethoxy, propoxy, cyclopropoxy, cyclobutoxy, or methylcyclopropoxy.

In a particular embodiment of the invention, R' is a carbon-linked pyrazole ring,

which is optionally substituted by 1, 2 or 3 groups selected from Cialkyl or Cysalkoxy.
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In a particular enbodi rent of the invention, R is a
carbon-linked pyrazole ring, which is optionally
substituted by 1, 2 or 3 groups selected from Cnal kyl
or Cmal koxy. WO 2007/ 045844PCT/ GB2006/ 003838 - 4 - In

awlouoetess4enbodi nent of the invention, RL i s &CT/GB2006/003838

carbon-1linked pyrazole ring, which is optionally
substituted by 1, 2 or 3 groups selected from

G _2al kyl or G _2al koxy. -4 Exanpl es of Rl groups
i ncl ude pyrazol -3-yl, pyrazol-4-yl,

1- et hyl pyrazol -4-yl, 3- ethylpyrazol 4-yl,
1, 3-di ﬂ%ﬁﬁ%fﬁy}ba@mlen@f the mvent®ndR ies b@rbcplyllimmbyrélzo}d ring,
i]w}g@ltﬁls ?%Ek?ﬁylﬁuéum}{é% 2§rr %Il %rollps jelec‘[ted from Ci.alkyl or C;alkoxy.
1, 5- dERBRHSH 06% gEoyps inclyde pymazol-3-yl, pyrazol 4-yl, 1-methylpyrazol-4-yl,
e.’l—éll ARLY h PV i18t l,, < and
R e L Er e
megﬁtéylﬁg%qlﬂryé)l imethylfymgf ﬁmt/ﬂqml -detiloTilimetitylpgfazdlidey], 1-
i oty @ Binke@1y] yﬁa;:zmrmyun d%m@};w%&ﬁ-w1 and ﬂ-—)ath%%?%%@%yﬁ%m%nds

of amia (IA
d5URECY 8 {Au “@WRV@P%&@yI and R3 and R5 are

I ndepand@ntdr¥msedifeit e hb Er@@ﬂtﬁﬁ %ﬁg&ﬁds & fofabd g%’éom rise
CsAcycl o@fg!{vﬁg%a Ci 4al koxy or C34cycl oal koxy. Wl
Bﬁmﬁ%ﬁp% @Aht the ring atoms of the pyrazole
portion of the nol ecul a (l@) are generally
nunbered as ghown | ) b oY

nmol ecul e is bj egt, to ts to 3
R2 is hydroged) gen groups
from one nltr%@en rRfhe pyrazole ring tgtHe other,
nmeans t hat substﬁtuted pyrazol es, wherigNat | east one
of R3 or 12.5 isRother than hydrogen, are inevitably
20 m xtures of each tautoner, and that R3 and R 5 are
t herefore deemed to be inte@éhangeable.

where R? is hydrogen, C;.4alkyl or Cs.4cycloalkyl, and

R’ and R® are independently selected from hydrogen, Cy.salkyl, Cs4cycloalkyl, Ci.qalkoxy
or Csucycloalkoxy.

It will be appreciated that the ring atoms of the pyrazole portion of the molecule of
formula (TA) are generally numbered as shown in the diagram above. However, the
molecule is subject to tautomerism in the case where R”is hydrogen, where the switching
of hydrogen groups from one nitrogen of the pyrazole ring to the other, means that
substituted pyrazoles, where at least one of R® or R%is other than hydrogen, are inevitably
mixtures of each tautomer, and that R® and R® are therefore deemed to be interchangeable,

In an alternative embodiment, the invention provides a compound of formula (IB)
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Than alternative enbodi nent, the invention provides a
conpound of formula (IB) WO

20071045844PCT/ GB20061003838 where R2, R3 and R5 are
as defined above in relation to formula (IA)
Agei2tn7/obdssaM | | be appreci ated that the pyrazala/cB2006/003838
portion of the nolecule of fornmula (IB) is generally
nunbered according to that delineated in the diagram
above, However, as for the cgopounds of fornmula (1A)
di scussed above, the nolecule is also subject to 5
tautonn1sn1mhen R2 i s hydrogen. Particul ar
@&Gﬁﬁie&fﬁQRJmehm@émhydmmgmmdMHmnmkameﬂhyI propyl ,

cycl OR%EQIP Xt]l will @?5@%@(@%%&9 {h%@ﬁ%mﬁe po‘}%{(ﬁl (iqkan%tr;folecu{é %W fonnula

I nstan
¢LRe I1W@p@/}i numlbnleé awardmgctw thawdeémawd Ilmﬂm ﬂlagl‘ R2 ab(SVe However as

'@R%eqii;@&%omﬁ%m}mﬁ& (Iﬁ%ﬂf/éusse& QJOQ%Qhef r}f&é Ris ﬁ@sﬁpfem@t

ar exanpl es
drubupssisRYhamy” is hydregen. hydrogen rrethyl et hyl, propyl,

cyel opL Ry exaﬁﬁbféls QPRRUL AR, ’me@%ﬁ h y})rogil %%6 ropyl

propoxy or cycl opr opoxy Par t'i’cu
Gredupsclrgoni oRycohEyude hydrogen, nethyl, ethyl or

t NORYins b o or RS
S i gﬁ;;ﬁgﬁ 08 SIS o

Ieast“éd@“mgﬁﬁmﬁpéﬁ@ﬂa egrpeibd orgthylwand 115 are

ot her Intataith R YEbRUER:, RE s IR dR3&T brGitigl. embodi ment of the
|nven§|on t he conPounds have, the structura

f or mi B QIR BRERAT HRGT R WHER crnieposes mefdy ehdpreml,
g)'el:cllegigaﬂgg |cycl@fﬂc§i)y%eﬂ@m gnéaﬁ)xﬁ re@loﬁﬁ (f)k’op%gﬂl" &g@@ﬁgﬁﬁy ly
In a FPs an&% %fe‘ms R opg leﬂlﬁf&uﬁ@g%g\?@% by or

stethogy.ural formula (1 A) shown above wherein R2 is

hydr oge net h eth Rs are each

e SR e 8 pBE RO Oh b SGLrkoRBt hy, et hyl o

rret hom;a_partlcular embollimeat, itlédsthae, ihadiritintvo gdi@s R?, R¥and R®
ds h ve the structural formula (IA) shown

ﬁga oveaﬁh%r%¥n R2 is hydrogen or nethyl, and |l e and

R5 arhuamuhuMmdﬂmémﬂanﬁkmnseme@teﬁchmamnmydﬁ@geanmmml

%}anl (IA)esBcl;l i ab3le W erem RKY i hydrogen or C,4alkyl, and R? and R® are each
independently selected from hydrogen, Cy.salkyl, or C;4alkoxy.

In a further embodiment, the compounds have the structural formula (IA) shown
above wherein R? is hydrogen, methyl or ethyl, and R* and R® are each independently
selected from hydrogen, methyl, ethyl or methoxy.

In a further embodiment, the compounds have the structural formula (IA) shown
above wherein R? is hydrogen or methyl, and R> and R® are each independently selected
from hydrogen, methyl, ethyl or methoxy.

In a further embodiment, the compounds have the structural formula (IA) shown
above wherein R? is hydrogen or methyl, and R® and R’ are each independently selected
from hydrogen, methyl or methoxy.

In a further embodiment, the compounds have the structural formula (IA) shown
above wherein R is hydrogen or methyl, and R® and R® are each independently selected

from hydrogen or methyl.
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In a further enbodi ment, the conpounds have the
structural fornmula (I A) shown above wherein R2 is
hydrogen or nmethyl, and R3 and R5 are each

i ndependently sel ected from hydrogen, nethyl or
nmetdhny/e438@l n a further enbodi nent, the conpowadsBa@N/@03838
the structural foinmula (I A) shown above wherein R2 is
hydrogen or nmethyl, and R3 and Rs are each

i ndependently sel ected fromdgdrogen or nethyl. W)
2007/ 045844PCT/ GB2006/ 003838 - 6 - In a

particul ar enbodi nent of the invention, the conpounds
have Dhepatiulns pmbedimens phibt averiy, tehowpoaldoie e ivetredtmal

R3rohnSa @Eﬂsfh@@ﬁ‘ Q%de% g%rg%i@ m%gporgﬁa?fk%%qd % xﬁirlg a?e%gcrh

i.ndependent|y
Cpdegpidssily selected frpm hﬁdfpgﬂﬂt Geﬂlkﬂmdbmﬁbqw t he conpounds

have thesashé: idkntf
AP S e R R S A T g e G

EREYF ‘i"}f’?&’é‘bgn’a émrP%Pns@?t@éPéﬁhxlr@ﬁrRﬁmfb gereachviatl¢pghdently
atlayted B6m MRABQX Ymethyl, cthyll Br Betiddy- t he;  enbodi ment, the
corrpoklrhnd%?t]ave the structural ormula (TB shovvn above

wher e TSRO e eFmneBtdipve tyrumgragfosnpe §Bashewn
edce wmhexpn’rhd andrbgén %Efn@tﬁﬂ'leﬁdff-? QR KA QOB MdeftBEMY selected
g% J@' tUoi( I In a further enbodinent, the

ﬁ% ! @rethoctr al - f or mul a (1B) shown above
Whel‘ eﬂmea Rﬁhdrgmhy(ﬂihag etlﬁe &fmﬂgﬁr}ida Yhve t@(}jﬁé’u&@raﬁﬂﬁn& @BWh@Wﬂ

L ndepen sel ected 110 rogen

?\ﬁe Wre 5 ﬁ‘/ﬂf-%%%f’ CEUFEH %‘8%6@%@%@ Wédenepdra rf ?eéﬁﬁted

|fmn1 hmﬂengamyneﬂn@oroﬁetmdm foI I oW ng:
hen (.1 thy eridin-

oyl 1 OO Rl R Ry e e e oo
-N- (QSEHWBQM)A [1 -(1H-pyrazol-3- ylmcthyl)plpendm— 4-yl]benzamide;
;‘Y—é—b g@%‘}ﬁ EK% rm%ﬁm%!c Xil gﬁ}aq}éfl Izgl?i—gllglrlnghﬁ]Afﬁperidin—4~
Yiibsuzatabdgl - 1H- pyr azol 4- yOrret hyl ] pi peri di n-4-y1)
S ?Zﬁg]?n&b%gn P ety Riperidi 4 e
o WPQﬁhﬁnﬂD“Sfﬂl} lemethod- i py el 2-ydmicthgibiperidin-4-41} perzamide;
2 &larx?lg%ﬁri]lgrﬁ?@)Wml[(ilﬂdH%{&m Qb b SR R Retkigln- 4-
Nl}}gznzé?ﬁ%ophenyl) 4-11-[ (1, 3-di met hyl - 1H pyr azol - 4- yem

@L (4{1'&&31@%{%@@4"&4%1 ygmﬁydp@mz%ﬁymmg@%;{ ) -4-{

P‘il} Biske: 4- yOnet hyl i pi peridi n-4- yl}benzani de;
M@ﬂ'e{nﬂné}ﬂb m@nD(ﬂ-354Tn{16tﬁ o1 pyRazol-4-yymethyl]piperidin-4-

B b?mst hyl I?f—)l- pyrazol - 4- 155 %}5 Ki pygzri d}ll]ry-lpf-n 1)I/ll

N-(2- ammophenyl) 4-{1-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzamide;

N-(2-aminophenyl)-4-{ 1-[(1-ethyl-5-methyl-1 H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzamide;

N-(2-aminophenyl)-4-{1-[(1-ethyl- 1 H-pyrazol-4-ylymethyl]piperidin-4-yl} benzamide;
N-(2-aminophenyl)-4-{ 1-[(1-ethyl-3-methyl-1H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzamide;

or a pharmaceutically acceptable salt thereof.
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N- (2- am nophenyl)-4-{1-[ (1-ethyl -5-net hyl - 1H pyr azol
4-yenet hyl ] pi peri di n-4- yl}benzam de;
N- ( 2- anai nopheny0-4-{1-[(1-ethyl - 1H pyrazol - 4- yOnet hyl
] pi peri di n-4-yl Thenzam de; 30N-(2-am nopheny0-4-{ 1
WO 2o07@ud3yd - 3 - net hyl - PCT/GB2006/003838
1H pyrazol - 4-yOnet hyl i pi peridi n-4- yllbenzam de; or a
pharmaceutically acceptable salt thereof WD
20071045844PCT/ GB2006/ 0038387~ 7 - It is to be
understood that certain conpounds of Fornula | above
may exist in unsolvated forns as well as sol vated
f or melt isdp &hunsistopé hatescrinip bempduydiy ditfetimflol absve thdy ekt iho
Qﬁso%g@"f&k@ggw&lh%ts?l%ggd REfs Sh aE YR B E}Qﬁggf@%’ﬁ? SPis to
such sol vate hat possess ant’i atrve
ée tderstapd tigf the preseaf ipwention preompatess st gadh solvated ownst thit posscss

g@&llf&gt%eoafcu% Formula | may exhibit pol ynorphi sm
that the present invention enconpasses all such

f or melt {fflero b@@@@gfeochﬁh@tu cpita perenosnds\pé thydpinyila hmay exhibit
PoiSkotpBRIne arddNRd %%@é&éﬂt Qﬁlarltﬁ()n WLEPLIN B Sa %mﬁfwlﬁ’ch possess
corrpqund of the Fornul a i's, for exanple,
ARrCIHRA Y 6Wial t of a conpound of the For nul al, for

ex an'pA@u1%1€3ﬁhﬁmcéuﬁé’aﬂﬁia5deﬁt@bl§ it ot ct)llﬂp@ﬂd bR B3G 1H, for
ani ¢ acid such as drochl ori c, “"65 robrom c,

§’éﬁ faf Y} aeid-paditqn el Qfa’lcf@tnp%und@if the Fermgila bnfgr exasplsengeidor

deﬁn@mmnﬁ an ofdhit ofdrgi CLRIRAMNLE 19firot N Ry itk dnit,
\M‘i is sufficiently acidic, fqor exanple an al kal'i or
Ao P i it (e . 38 SHong, e gFombound e

ﬂi‘a@rn%] WIS A s fficientlyatidR oD ElabiFlcelalkali A fIkilibH&Kth metal salt

ablig .ghar maceut i ca}I I1y accept abl W of .a

St 8 tle B HROREbHath of oy e arpheh S wiBhke 15

bbanma@dtiwlly-labd’epﬂ’ahe sdiifan lmﬁ;liouﬁdi] bftht F&ranlia 1ad, Fe example, a salt
dmi_ni |onofac of .t.he Formula I.

LR or Rt BB e it et e Rpeindesiei o

tFhenflok m of a pro-drug - that |s a conmpound that is

o okeIao s 1 VTR, AL, BB bo LS E288 B

aiat B coimpoypl fisik & dtokpr @perih t}eémmmdmcannm bd)dyeo release a

' f
&%ﬂ& 8% t‘ﬁé &%%Ilrt%r_l dl\%po@(ﬁl% %%}ég us%d GoR d'%l tﬂe g}yﬁlcal Ju Oll%%ﬁlejs a&d/m
@fe pﬂlhﬁeﬁawivm{: 'pl@ner_c@mf apmpoanc$m' thfablvamgn odyproadrug can be formed
%Qx‘?‘{hh E%ﬁ}g&m& Or t}ll\@ iBn P s¥1ta{g1)e 473\%) orl] gu‘tg{ltgé’ln!? to vzva}nc

attache Exanpl es of pro- ugs I nc e inviv

eropepamediiang greupder beaiterheds Etimlesrfﬁymb@ugsomh@d irativoan

QRLNBI IR PatBesh

25Accg rdi ngle;, tlt %Semg?gg g%fo%%(%fg%? ?%w(ﬁp ndae Omfpﬁund of the
1ds of the Forrmula | as

Accordingly, the present invention includes those compounds of the Formula I as

defined hereinbefore when made available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly,
the present invention includes those compounds of the Formula I that are produced by
organic synthetic means and also such compounds that are produced in the human or
animal body by way of metabolism of a precursor compound, that is a compound of the
Formula I may be a synthetically-produced compound or a metabolically-produced

compound,
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defi ned herei nbefore when nade avail abl e by organic

synt hesi s and when nade available within the human or

ani mal body by way of cl eavage of a pro-drug thereof.
Accordingly, the present invention includes those
cHigpworiesssaf the Formula | that are produced BgT/GB2006/003838
organi ¢ synthetic neans and al so such conpounds t hat

are produced in the human or o ani nal body by way of

nmet abol i sm of a precursor compound, that is a conmpound
of the Faimula | may be a synthetically-produced
conpound or a mnetabolically-produced conpound. WO

2007/ G4SEaAPRIRIIEreRTab o3RS pro-drug Af s erintpatikdof the Formula I is

PIhe HAREE Bkeh Qﬁ‘ kéaé’onﬁﬂgﬁg&lé‘g?hﬁg A agrbggl QlitaBle %&qgﬁ%wsgratlon to
a

hge Fornu a |l _is one that ased reason

agahody W&%O%@Mﬁgraéha mhfma@lqgml atinities antl mithouon
hmd&hﬁmagnan or ani mal body without undesirable
R/arna ol ogj cal activities and w thout undue toxicity.

QP 19TRS T PFrirug Ravs Lerndietrgbefa fs cxrmwle i dedpildyde doements:-

ez>)(arrp Methiods mmﬁmlb,@wmgmgcssg)g%@s %gﬁ"?i) WQ&rW .
eaite er,

42" p. 30
ggcﬁggJ %%d%%#% Press, 1985); |))Design of Pr o- dr ugs,
&li tenehgn MPrBumggaafed by HEBﬁxﬁighaed (EIM)L%SJ c) A
it

xtb vel opnent
fogsg‘glge?‘ %?@%WD@ %’ﬁﬁ@faa(}”a f?éﬁrdsLarsen and
"HDéEsihdpaadndhappepb 'Datgnand Aﬁplﬂﬁtﬁbnd)lf pg)s&mosb Voyhil. BRsdpEEaar ds-

Bg }%3) 191 (1991); d) H Bundgaard, Advanced Drug
|very Reviews, 8, 1-38 (1992); c)ll. Bundgaard, et

. H@mhar@fAdWaemellw R&GIRNG,ESIS (1992);285

988g;9%%xgaai@ sl Bl SN, R0 o

NoNeKaHBm,le&/cdn QMNZ%S&(I%O& um Seri es,
lu or 'Bi Qr ever,sj bl e
ggrrrgrsé?%@%g\hkgga ) ergﬁﬁﬁP%V%§§ s TL% A
§Mmpﬁﬁﬁésﬁﬁaﬂﬁﬁ@eukm@aﬂIy acceptable pro drug of a
&OMPoENgA v
?)eav abl e a(r%mgcg) gg{ofg\géﬁ)vg RETS: eof‘%x%npgtn ab eréamon L préss, 1987.
phar rdéeitpblegipmpceuticnllgeewptablb bro-dmg efessofpeund df the Senmata I
ATFID OB B anoLég:@vabreoﬁm@e)@Hpitl@e %@re@im ﬁab]; gprhannalceuncanly-

(1 10C) al kanoyl groups such as an acety

BHENGY S 2wtdpy folmrd Tembatanting gsenpdasiudsy for m@pm@mcwma
g\ﬁtﬁlép$0C)EH(@rm91 ﬁu&fsudyaggn &Q@f’ Béﬂzb‘}q r&fﬁgﬁ&e{}'ﬁpzﬁﬂ subshtu ed
etyl and benzo %roups I'nc e f
%EI&P Wiﬁli@%lﬁ%@m FToupsy E%r%-alap & M eipp aypsiifpenst dnthe phenylacetyl and
M&ﬁbﬁl%&dl@@ﬁiﬁhrﬁ/ :imun&hé@l%ﬂ Q‘?—hlﬁ}(lhmﬁblﬁ@tﬁﬁ}’}\mﬂﬂﬁkﬂammomethyl

&é lg) 1{gy[p zin-1-ylineth
grfrbe Ya PBS Bdﬁdmethyltaﬁé41ﬁbi‘%lkalplpefmy Ipdmethedr t ed
I n parie zb)‘zv@ﬂ@ec@rof E@Jr@)oﬁﬁd S Fhesla b Hﬁ b@b&rtdah gﬁgby one
Wit hin e hu or body after adn1n|str

%m%re &% faret H@qegw% the l}umap\gr iyl bgdy after administration
bt «Emtpbﬁfd)crf%c Ro@ulh DAY YAledtefe@ibbredthe & SRBRLOEF 2 compound
of the Formula I may also be exerted by way of metabolism of a precursor compound (a
pro-drug).
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of the Formula | may al so be exerted by way of
nmet abol i sm of a precursor conpound (a pro-drug). - 9
- Preparation of Conmpounds of Formula I It will be
appreci ated by a person skilled in the art that it nmay
beonecassas y/ desirabl e to protect any sensiti®Mer/gBDUI®3838
in the conpounds in sone of the processes/ reactions
nmenti oned herein. The instances where protection is
necessary or desirable, and.sguitable nmethods for
providing such protection are known to those skilled
|n the art. Cbnventlonal protecting groups nmay be used
e e athonge ; and practice (for illustration
see T oups in
O ganllt\éyl %glﬁlged bgfg&%dl }@ﬁ‘l%%mt J;ﬁ{tﬁ% ﬁ@' gld Sons,
1898Yary/ dléhlmle t proteshatyaatssive pobpsde thgcoupsindyio orasof the
3es/ ?etaﬁmlﬂg ffl)éﬂtf?)'hﬁ(h%g&l? e 1Eta£@¥wp§e ?1%&'06(91% Sockd Qar%
ned

rot ect roup I'n sone reactions tonent
ﬁb?l@bhz and smtabl&myeﬂmd@ foe etomdglg grabppaeation i Saeivi tn thobeskilled in
FSRe SR SO R SO e e
Kire Fistraion brs Wi Orasy &Ghedd. SYuts $ragspy oproipt ia OrganictSprethesis,
PrQlagieh, i 10m Wiey R SFLOUSHI. r'l“h&é" ﬁ%&dc@ﬂm RGP BYuRSuch as amino,
i ntroduced by ‘conventi onal hods. Protecting groups
AP OBECTEGAVEH MBY bafspirene @rﬂt@hthe RS BicPoRS of e reactions
des@bich@eeinn the literature or known to the skilled
chem st as appropriate for the rempval of the
pr ot eCfY HggrReBCIR vgifed i rprogtehdwetio dg B 81y g eoneral be

CINO%E RoSANRSS th®giBfifseetcrib@R allitddurk BEKRALES Gt kAT PO as
w th m%%or ntdlsturba ce of groups glsemhere in the

FEPRRAIG or the protesen-plipceranpd teégonc?rl BB EEP T G Poups
adoftvegiioteNmERRWPFoRdctiid o kRy B reaRnstEY AN Chveniht Wothedas

ke o5 ity b £ E T e ppEH EPe e o

]thélprﬁtaétblg b O Buestidn, skl inetb@isllbﬁﬂg eisds@ned ak hadffetth@s®@al of the

o SRR Bagh £l o P B o Siret PR boRE Ao

gi ven Shelfewxitigissofpr@ecihdgrbdss Iaye g’mh belmhafmshe dtke of T h e
e R i S R e
sxtzloq:tent Bhpilieé prelfnrzé:rhgt bhaon-4 @hbn smmb alto kvl 1 lpn’xoﬁastboctngatgluesm p
e%a?lglgsr ag‘er:l]}xoqg g#lstgzlx gw}x?r%]sge%lfgreoagrg oleslso’f me It>dse o &[‘E ndovaq of
am’eitgting g@npsadlkgxytwmmwe agrsgupyly fndrex?@auaml & hause of protecting
gg&%g )éxy(farﬁgtgcgr?ﬂy ?6%%6 Jot%g%é%l%g o&gt‘l'ﬁxglly%enho%ﬂﬁ?&@)ﬁ;&ﬂ‘g%)\%ﬂw the
mryﬁéwweambmnyl or an aroyl group, for exanple
benzo t | |
A U e
ofeykEr@Pel®r ¢ragplrasaikanayh group srush aseagetith Plealkcaqycaatﬁywl ZOufer
%&%ﬂﬂ@%nﬁﬁmé&%ﬁﬂ@%'aﬁ&yéMKB?XE?BQQQ%&b&B@&BWPEnan
ar oy groug be renbved tor exanple hydr ol ysi s
virylmehosigrrpamt §°Bh§@f exaieme hapzdpxysrmansils ofrat a‘pyl group, for
hyaip bl oyif Ple RIS dohdifidnd BrPhe above]ﬂ;otectﬁg QiR necessarily
hydrOX|de Alternatlvely an acyl group such as a
t VAW t&@ WPTO@CWMT}B@ or example, an acyl group such as an

alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by

hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or
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renoved, for exanple, by treatnent with a suitable
acid as hydrochloric, sul phuric or phosphoric acid or
tritluoroacetic acid and an aryl met hoxycar bonyl group
such as a benzyl oxycar bonyl group nay be renoved, for
eyamob#4543y hydr ogenati on over a catal yst 5 SBCIVGR2006/003838
pal | adi um on-carbon, or by treatnent with a Lewis acid
for exanple boron tris(trifluoroacetate). A suitable
alternative protecting group-foer a primary am no group
is, for exanple, a phthal oyl group which may be
rennved by treatnment with an al kyl am ne, for exanple
defiErHyidngPicopiirdmammesyl meupsitinsiaydnaxicabonyh group may be
Sihball r DLAHRC G OWRn | Qlitafle BYE RN BIBHP sﬁllgh 150
exa an ac group, for titexanp an al kanoyl"
%O%W @ drifpopqagqtic agid apg gyarylgedozycabory! @s@amlcb asa
bRRZ WKy car®ny BRodd AR bved, r%am%l@ rby%éﬁ?én@tu@l%yd catalyst

The dep rotectlon conditions for the above protecting

g*@h*b‘é’ aljgdiym-psgaaacig oy hyyfre@mt With hlatieacidist @@m@]‘e boron

AFitERibicAg: ) OAl §J1taﬂ-la WRerndtOE pRYRATY Loupdhr @}bﬁhar}geﬁﬂH@ group is,
such as an %lkano or an aroyl group may bc Trenpved,

*8? exayRie Rithaipy! gown Bhiglkmay by &ewo‘aea&me%t@ra@ vtk alyiamine,
aBr @ﬁm@ielﬁ&hdthylmxhﬂdprw&hﬁﬁ@ gewitt 18kraexanpl e 15| i thium or
sodi u ﬁq%OXIde Alternatlégly an aryl neth gr Qup

such BTG B IFyY BeXF BRMR ST $XaTPlEaaRpYl groupyfor

f'laﬁéil’ﬁpig emsikinoyl @M@rsu«’:h aﬁ&ﬁ@ﬂflyeﬁﬁar@lll gﬂau@i’ior example benzoyl, or an
I.um on; ui table protectin rou

hna‘%@a%* BB T 8?8’&?% fegzyl. fT&F d%B%%fﬁ‘rSlP’é congfiopgipethe
gjmtekpmg @mnpmamp&eesaalmfyh&yﬂth thé clfte ©F %lyslelctgfgmp Wt‘hu@ rfor
r ex ro t
S nE, AR R et e Y AR n o P i Sk ot £
tethply,l bygnydm}ysm\mm h smyletb@sersedim anl alkﬁlbllhet@]x@ﬂiﬁkﬁc, f&}éxample
a r exa l.e,an o
SRR Mo blhe el ey o E5SIRIG) BRUEHERE heBEh e
gnoup rwmvu;th, foregyathigle rhyhydegenafi@rovexadapllygt sublyas
B%ﬁ%ggggggégalover a catal yst such as
alTa

I um on- car bon, The protecting groups
may bé sudshnmaotedting gropp domvcempengr Oléptlag@ exmmpl@n esterifying

B 1%? is, “ﬁ? freey ?pghvm 'gﬁuﬁlwﬁfe j a Q}é%%v Fok eﬁﬁlg\gqh?y

he che ar In-a pect, e pre
i h’:{d@hﬁs d\ﬁth@rbévu sadiss godivrn brdexidey pr for @mplemg-batyb@nmumm

lelay]C R:EHRd (f!)r)ex%pl@ b?f%ﬁtﬂ@ﬁtevbﬂﬂ a‘fl@tzl }/fofag}& ?lte l%]@l%@!iéld such

thereof, which process conpri ses: )reac
S HBOFaCSE a?l@.%ﬁﬂrsxmnkj a begpy [sropp @rambﬁrmechfﬁr lekameple,

rf?'h%ﬂé émﬂorhﬁ/eﬁp@fawsu@ﬁ %%H&ﬁ&ﬁ 86t8Hon, W th a conpound
the forma (I11) where Rl 1s as defined

her ei Ahe PIRTEEHE 8&*@%@?&%& smogedab Y CPIgRigHSHEe in the synthesis

using conventional techniques well known in the chemical art.

In a further aspect, the present invention provides a process for preparing a
compound of formula (I) or a pharmaceutically acceptable salt thereof, which process
comprises:

(a)  reaction of a compound of formula (II)
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and thereafter, if necessary, renoving any residua
protecting groups that may be present. A suitable
reduci ng agent is for process (a) includes, for

exanpl e, an inorganic io borohydride salt such as
swoi2umoiohydri de, sodi um tri acet oxybor ohydrrciece106/003838
sodi um eyanobor ohydri de and hydrogen. Reductive

am nation using hydrogen is optionally carried out in
the presence of a suitable catal yst, such as, for
exanple, Pd/C, Pd(OH)2/C, Pt/C, Pt02 or Rh on alum na
and nmay al so be carrled out under pressure, for

exanpl e 1-10 bar ange of Qenperatures, for
exanpl e 0-150C. H 3 ey be eakried out in
the presence of a i [ Ie acid for
process (a), includes a BronstedEQC|a ch as, for
exanple formc acid, acetic acid, tr¥lluoroacetic
acid, hydrochloric acid, sgbphurié%§bid par at ol uene
sul fonic acid or canEhor sulfonic acid; or a Lews
adieErinihe FpiamActmpy bakrersriselvprdecitdiret al , Qis a
NR8CE doMBo Qe the SM6R18T) fOr exanple, a halo or a

sul phonyl oxy group, for exanple a chloro, 20 brono,

i odo, met hanesul phonyl oxy,
trifluoronethanesulphonyloxk}up t ol uene- 4-

sul phonyl oxy group, and z i@ﬂén the range of 1-6 and
the value of z will depend the metal M Typica
amaﬂﬁmﬁsmﬁﬁﬁﬁMMEﬁbLenhemk@n@ﬁﬁd&mhﬂﬁgqﬁﬁ;boron

trifiuo scandi r ma nethane | fonat e
R b ST e DRN v e R el BE bsert.
z i nc( 1Al spitabid @dhicthg.agab Al fb@frmtsl (¥ehgtydet, i@ er anfleun dsrgahic
Qr re b r.eacti.on, of . .
CBr R PR YRR e g R RS R it o s
tdym@mohydmde amly hjsieogapRedativatreingtiqurusing by deoken wi dpliomelly
car e %thn e pg egf%ce ofa su1ta§:>lc( ca}gys? sucgélsz )1gor(exa\191ple Pd/C, Pd(OH),/C,

Pt/C, PtO, or Rh on alumina, and may also be carried out under pressure, for example 1-10

bar over a range of temperatures, for example 0-150°C.

Process (a) may be carried out in the presence of a suitable acid. A suitable acid for
process (a), includes a Bronsted acid such as, for example formic acid, acetic acid,
trifluoroacetic acid, hydrochloric acid, sulphuric acid, paratoluene sulfonic acid or
camphor sulfonic acid; or a Lewis acid of formula MQ,, wherein M is ametal, Qis a
reactive group such as, for example, a halo or a sulphonyloxy group, for example a chloro,
bromo, iodo, methanesulphonyloxy, trifluoromethanesulphonyloxy or toluene-4-
sulphonyloxy group, and z is in the range of 1-6 and the value of z will depend on the
metal M. Typical examples of suitable Lewis acids include boron trifluoride,
scandium(I1I) trifluoromethanesulfonate, tin(VI) chloride, titanium(I'V) isopropoxide or
zinc(IT) chloride.

Alternatively, the compounds of formula (I) may be prepared by

(b)  reaction of a compound of formula (IT),



10

20

25

in the presence of a suitable base; wherein Xis a
reactive group; and thereafter, if necessary, renoving
any residual protecting groups that nay be present.
10A suitable reactive group X is, for exanple, a
h@loogei4d844 sul phonyl oxy group, for exanpl e a €OT/6BYV6/003838
brono, iodo, nethanesul phonyl oxy,

trifl uronet hanesul phonyl oxy or tol uene-4-sul phonyl oxy
group. A sui tabl e base fiar- use in process (b)
above is, for exanple, an organic am ne base such as,
for exanple, pyridine, 2, 6-lutidine, collidine,

4- di met hyl am nopyr i et®yl ami ne, nmphol i ne,

di i sopropyl et hyl&# yi=Ror phol i ne or
4q;lp;xanple an
or hydroxi de,

di azabi cycl o[ 5. 4.0
al kali or alkaline earth neta
for exanpl e sodi um carbonate, potassyum carbonat e,
cal ci um car bonat e, sodlun1huﬂrOX|déNbr pot assi um
h dr oxj de,..or, for exa | kali metal hydride,
“%&@ﬁﬂ@gmgBﬂ”ﬁﬁWWyﬂgﬁﬂ%m“?ﬁe | kal i ne earth neta
thﬁﬂ@ﬁ@@ﬂﬁbﬁﬂ&H&n&&quﬁS sodi um 20 hydr ogencar bonat e,
or a metal al koxide such as sodi um et hoxi de. A
suitabl e protecting group for the aniline noiety or
the piperidinc ring may beR&@mar bamate such as
tert-but oxycarbonyl or benZékgxycarbonyl. Particul ar
exanpl es of groups R are a escri bed above. The
redetpronse ded suitelde base;pr ocesses (a) and (b) are
d out in the 25presence of a
{?g%%ﬂ%%é?§é F ent or diluent, for exanple an
aini;t thewhftarif eseearysigmhviaganyatdidualgirote@inf groops that may be present.

i sopr %%RQJI%IQ ctx@é Er)éigﬁ ﬁ?ﬁe ‘gﬁte%]?ﬁ"i‘e Q ﬁ%lg &0 @lt s%g)hg'xgjl&? %oup, for

such as net ene C oro m or
tesepple Ichipmd@romanom plethanssiphoaglotie triflryebtiohesnphonylox or

dinet-noxy, Bﬁﬁ&ﬁqﬁ&ml 4-di oxam an aromatic sol vent such
as toluene or dipol ar aprotic WO

2007/ A48 HkEETy @Bm%m@eﬁse Bahoygis, fogexatiplet angugaiicagiine base

Nudk £i fELRMLOp IR 06 1ddNe, d;bfﬁﬁfn@ﬂl ﬁ&%ﬁi%&@pymdme
Nret hyl pyrrol i di n- 2-6ne or |net:%E§)E£ oxi d

prigthdfmaing.gperpifoliae. ditoprogylsdylaming (13 Bpayiaorbalingfor
t 2GRN F1uBliccFOR: o dxample, an alkali or alkaline earth metal carbonate

or hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate,

sodium hydroxide or potassium hydroxide, or, for example, an alkali metal hydride, for
example sodium hydride, an alkaline earth metal hydrogencarbonate such as sodium
hydrogencarbonate, or a metal alkoxide such as sodium ethoxide.

A suitable protecting group for the aniline moiety or the piperidine ring may be a
carbamate such as zert-butoxycarbonyl or benzyloxycarbonyl.

Particular examples of groups R' are as described above.

The reactions defined in processes (a) and (b) are conveniently carried out in the
presence of a suitable inert solvent or diluent, for example an alkanol or ester such as
methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene
chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran, 1,2-

dimethoxyethane or 1,4-dioxan, an aromatic solvent such as toluene, or a dipolar aprotic
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The conpound of Fornula Il above may be prepared by

either of the follow ng processes: (e)The reaction of

a compound of the formula (V), wherein the aniline nay

be appropriately protected, 10 H2N wherein X is a

rwachi7vessgr oup as defined hereinbefore, W th g1/GB2006/003838

conpound of the formula (VI) in the presence of a

suitable base HNMLz (VI) wherein Mis a netal, L is a

ligand, integer z is O to 3,_qg@nd the

tetrahydropyridine ring may be protected; or the

reaction of a conpound of the formula (VI1), wherein

tsbleera prich s, Nadich ctHy&oitneio dehyd M- dipyg thiyld taneenideg W- be ;
rLopriate rotected.and..M L and z are as define

%ge%l\yg’?'rr ﬁq[i‘i\/llzyﬁﬁ 'l él??l\n‘“flﬁwéld%onpound of Formul a

(M11): - 14 - HN)/X

Preparation of starting materials

Preparation of the Compound of Formula I

The compound of Formula IT above may be prepared by either of the following
processes:

(©) The reaction of a compound of the formula (V), wherein the aniline may be

appropriately protected,
0
X
N
2 O
: HN
)

wherein X is a reactive group as defined hereinbefore,

with a compound of the formula (VI) in the presence of a suitable base

‘HND‘ ML,

(VD
wherein M is a metal, L is a ligand, integer z is 0 to 3, and the tetrahydropyridine ring may
be protected; or

the reaction of a compound of the formula (VII), wherein the aniline and the

tetrahydropyridine may be appropriately protected and M, L and z are as defined above,

0
LM ‘©—/<
Ho
H
HN
(VID)

with a compound of Formula (VIII):



(V111) in the presence of a suitable base; wherein X
is a reactive group as defined herei nbefore, and
thereafter, if necessary, and in any suitable order or
conbi nation: 5 renoving any protecting groups fromthe
t woratydssapyri di ne, and/ or reduction of the PCI/GB2006/003838
tetrahydropyridine to piperidine anclior renoving any
resi dual protecting groups present. A suitable
protecting group for the tetrighydropyridine ring is
asroup such as tert- butoxycarbonyl (also referred to
herein as "BOC') or benzyl oxycarbonyl. A suitable
toprotecting group for the/aniline noiety may al so be
a carbamate such as BOCmK bepzylKoxycar bonyl . A
sui tabl e base for process is, for exanple, an
organic am ne base such as, for exanple, pyridine,
6-1utidine, collidine, 4-dmhyl am nopyri dine,
trlet | am €10 hol i ne, N-net hyl nor phol i ne or
drgy ‘%/@X?EPET%’%.?) Yfdec- 7-ene, or, for exanple, an
Lﬁ&hmaXus@mmﬁhk@bmnﬁuﬁﬁﬁ&mEﬂBmabmgarbonate or

exa e sodi rbon ot assi um
5%?8%%%&%‘ﬁ8 e e v‘ﬁngyce %5?% ate, sodium
h’yldo*mxg ahg porteciog g@@psmlhwdfe&xhydﬁpyrﬁrme fgforexanpl e, an
é<uc}1?<n q“%heqletra %aqu}ﬁl%gregg }gelﬁeen)&?npl (g? sodi um hydri de, or

line he car e such as sodi um
hy@vﬂggmwawbmmamﬁammgg@umgtabualkOX|de such as sodi um

et hox L’deﬁlta ?Pt@ct{ngggotug d& 6 I etgﬁaﬂ?c??#g?xdglr QGER2 gg(%u)p Suck%l as ?ert—

i s convenent resenceé
Swioxsitaronyl{alsg re@ub@@riterem asfBOGE Nt belfzuloxxemmwle Aamnitable

aar&@e@falg %no (p B3 HRMn ﬁlufao@@trﬁf@ta@%g% ?ﬁm@ens%ch as BOC or

| Sopr op or et ogenat ed sol vent
Syesyleagcanomiy | ene chl oride, chloroformor carbon
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di met hoxyet hane or 1, oxan, an aromatic sol ven
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tr%fﬁgﬁ‘lﬁlﬁlﬁéiﬁcﬁxaiencalchﬁn ERRRSte, deQlim %%@Céﬂa{eesodﬂigl yRro& R Gr potassium

Slfoglrdéa tgylr forI er)](artn}l;]lg a%%ﬂgl? m%gﬂ }tlydnde for example sodium hydride, or an
alkaline metal hydrogencarbonate such as sodium hydrogencarbonate, or a metal alkoxide
such as sodium ethoxide.

The reaction defined in process (c) above is conveniently carried out in the
presence of a suitable mert solvent or diluent, for example an alkanol or ester such as
methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene
chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran, 1,2-
dimethoxyethane or 1,4-dioxan, an aromatic solvent such as toluene, or a dipolar aprotic
solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidin-2-one or dimethylsulphoxide. The reactions are conveniently carried out

at a temperature in the range, for example, 10 to 250°C, preferably in the range 40 to 80°C;
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Metal M may be any netal that is known in the
literature to form organonetal lic conpounds that
undergo catal ytic cross coupling reactions. Exanples
of suitable nmetals include boron, tin, zinc, and
RO BB ousFY4 A suitable value for integer PC1GB2006/003838
dependent on the netal M but is usually in the range
0- 3. Sui tabl e values for the ligand L, when
present, inchirle, for exanph®, a hydroxy, a hal o,
(1-4C) al koxy or (1-6C)al kyl ligand, for exanple a
hydr oxy, brono, chloro, fnoro, iodo, nethoxy, ethoxy,
p r opodytal Msuryrbe pxgy@aetalbbﬁt andsnownrit thy literawirchip [formpyrgappinetallic
t [
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6@£6ﬂ3and LI and L2 are as deflned for Ilgand L above
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suchthat to et her W boron atomto which
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R, &&Q&@y?@cﬁox?eﬁlb v, a8 ﬁ%xxﬁ Butd), aletiyd, @tﬁﬁ lsaslyyl AERHRy or

for exanple_an oxyet hyl eneoxy, pi nacol
(bugl Egeadiey yereinoest 7018 agyt Md&%%f}w@ﬁéws g@%ﬁ@d&ﬂmked
tshdtthat 0l Rith weib&oﬁ B@mb@ kv@idh BHed BRcta@achiu, @J@y chhﬁ)é rﬁf e

atta hed, the orma c orQnj G aci
&ugfm % 3851 géoueé\?/laﬂ%%m%? lberfa%g —PeY mﬁ*t%% OTOP&F‘d P12
Q¥aRlab@ned aorrr@mIL :ib@vec; ah phoyisilarse hgass @ apalf ﬁdy b%mﬁﬁ&d such

|1 ad kel ( i
R TR BRPE om WRY PR GS BiehE) S Fatpaaieo S
ﬁﬁéﬂl}:ﬂd il agcH)* eyl iegetndedefipabil ag@aChikyine sk group, for example an

B BT ¥ BRER ST RO SR eaier byyProey ERGRy pypup such ha,

cbdetiet wlieh tha bakehipid)o Bhiolihde are attached, they form a cyclic boronic acid
bgéétrl henyl phosphi ne) ni ckel (11) chl ori de or

i fe]ate) o[ 1-1' - bi s(di phenyl phosphi no) f errocene] pal | adi u
rr( H) . Alsmt@&bdlatalysu’fpr @modessge) inelddes.abr dxamplie.at ioctalli@gatalyst such as
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GRITRAYNE caticd Qft TAloRpbdsdk; foAGHBleN - 1 bat. SHydbdenatioh is Ko

-0- @ (wherein Q2+ is a .cation)
suitably carried out in the presence a suitable acid, for example hydrobromic acid,

hydrochloric acid, citric acid, acetic acid and methanesulphonic acid, and in an appropriate
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(I'X) with a conpound of forrmula (X) in the presence of
a suitable sol vent and wherein one of the am no groups
in the conpound of fornula (X) nay be protected; NH
H2 10(X) to forma conpound of formula (XI) (X)

WHEY 0THO46%e ani | i ne may be protected; 15and  PCT/GB2006/003838

thereafter: converting the conpound of fornmula (Xl) to
a compound of forrmula (I1) by reducing the
pyrindin-4-yl ring to a pipe+iedi ne-4-yl ring using a
sui tabl e reduci ng agent and/or suitable reducing

condi tions; and optionally renoving any residua

DB ERICH FHEETS FEsws S‘itﬁhé% dpitexamgp, Wtk e, tgizdhydrofugn (GIF),

| Sethdhol, Meetoritkileor proBan-581t, Wher ein Q2+ is Nat).
Suitabl'y, one of the am no ggs of the conpound of

fBriRE Feactor)ofpsompoynd ek f@an%ey %9» PrEiRIids HPRLnEL or-0" Q2
PRAEREI DN Ll as herei nbefore defined, such as a
BOC group. - 17 - Suitably, the aniline is
protected by an am no protet¥itig group as herei nbefore
defi ned, such as a ROC groupl_in the conpound of
formula (XI). Any suit e sol vent, such as those
previously nentioned herei
reaction of conmpounds rx andjX The conpound of
Mto a conpound of

formula (11) using a suitahle reduci ng agent and/for

sui tabl e reduci ng conditionsN A suitable process is
hydr ogenat i on. FVdrogenatioQ[ shs optionally carried out
in the presence of a suitable catalyst such as, for
exisinpéaanpopel] & forpuadid) 2y tE; prteh@, of NS iable ‘spliend b enimene of

SO for
SR M SRR bR RS

exanpl e "1- ably
©:NH2

X)

to form a compound of formula (XT)

N
X
g NH,
N
o)

(XI)

wherein the aniline may be protected;
and thereafter:
converting the compound of formula (XI) to a compound of formula (II) by reducing the
pyrindin-4-yl ring to a piperidine-4-yl ring using a suitable reducing agent and/or suitable
reducing conditions; and
optionally removing any residual protecting groups present.

A suitable value for Q; is 0" Na' (i.e. —O” Q,", wherein Q;" is Na").
Suitably, one of the amino groups of the compound of formula (X) is protected by a

suitable amino protecting group as hereinbefore defined, such as a BOC group.
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io carried out in the presence a suitable acid, for
exanpl e hydrobrom c acid, hydrochloric acid, citric
acid, acetic acid and nmet hanesul phonic acid, and in an
appropriate solvent or solvent m xture such as, for
ewarnpd@ssswat er, et hanol, tetrahydrofuran ( THRCT/GB2006/003838
nmet hanol , acetonitrile or propan-2-ol. A suitable
nmet hod for preparation of the conmpound fornula (XI)
conpri ses the 15 conversion-af-the conpound (IX) into
a reactive derivative of the carboxylic acid (which
may be produced in situ and is not necessaril
i sol abetiply, the kiibygee plotectsdibisecpuenst PIPIGEEEIZOND W gerliei@before

u f, tive
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acyl Aay pudieble falvensudib Bogrprerigpslyapenbenicd derpigr maschetyed for
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dFdiopgia @"acixdm“@@ftw HOP By GFEF 2L A ISGRTSPRAF 66 SHEHS as
diaayel Q%Y kerakhedd Ipmcd@d(o 2/¢ iPe/CpP@; Bﬁkh 6f altufiBa, and may

reaction of an acid wi
1alsg bg cprpipdigit Hyder Qrewse fs?r ﬁ@fﬂﬁ&ﬂ 1n1c9rb§ﬁ oﬁlsﬂwaﬁmﬂeﬂ fisgHse getably
(JVEVLin tHRHrds@iRe PE@EIE Em@ffox{eli&n}aé hﬁ:ﬁ@ﬁrblﬁid a6ill, @ﬂroammt
with 1,1 -carbony] di i m dazal e nH E‘P?H
fasntifrigacids aope a&r@oan(l f\%ha%ﬁﬁléplantcw PR HHPBTOBTFIE Fyent or
CRRBRMEk @te sEENMSCRS exahPle, watan@haof; tetthipah@ifed (TUIF) Ghathanol,
A osso Der bﬁ%hl re SK13 7RY, UK, or they may be

SAPREWELT YR ' met hods which are known to those

ski | | eghuitsbld iethad for pragkraion bEfe edmgtbuhdifotdraa (X1 ecrlaimdfsehe
for exa

s TR M e e T

thgrieiploduced il 8inr anBssiay Secd@ily Gblew), fdloassbysibdeglent Baction
(Ci)t can be %%O 1o &?asure the effects of one or nore
of 't hE RS ot AL Gy i i

‘he present invention as |1 DAC
i nhi biA mtsble asctivadédbiatiare a carbaiytic acidfs, foecwemplenarrty! halide,

ht"cj)r examHB an ac;@ {agg&é‘&meﬁ &; kh% réa@?cﬁﬁgf tl%ealcldsa}?i g{'ﬁ%ox%%u'c acid

i nducers stone
acrm.wibdbn eanmpln thibgl ehigal] mmcuarmMMr for exPinple ap lagfrydride

or glﬁésa?oéy tﬁe re?ck&o£ ?% tﬁugcfld &H%th%po HP@ﬁchtag 1§091%Q'hforofonnate an

ration o tunour ce
ErtiyhestcAdheayrodict ofdbondtipmefitha4ppeny a car odnmlde such as

dicyclohexylcarbodiimide; or the product of the reaction of an acid with 4-(4,6-dimethoxy-
1,3,5-triazinyl-2-y1)-4-methylmorpholinium chloride (DMTMM), or the product of the
reaction of an acid with 1,1’-carbonyldiimidazole (CDI).

Compounds of formulae (III) and (IV) are either obtainable from commercial
sources, for example Flurochem Ltd, Old Glossop, Derbyshire SK13 7RY, UK, or they
may be synthesised using methods which are known to those skilled in the art and/or
reported in the literature, for example Makino, K.; Kim, H.S and Kurasawa Y; J.
Heterocyclic Chem. 1998, 35, 489- 497 and references therein.
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HDAC i nhi bitors were screened agai nst reconbi nant

human HDACl1 produced in io 1-115 insect cells. The

enzyme was cloned with a FLAG tag at the C-term nal of

the gene and affinity purified using Anti-FLAG M2

aydr 98804846 m S| GVA ( A2220) . The dcacet yl & ®GB2006/003838

assays were carried out in a 50 ul reaction. HDACL (75

rig of enzyne) diluted in 15 pl of reaction buffer (25

nmM TrisHCL (pH 8), 137 niM Na@-, 2.7 nMKC, 1 nV

MyC1l2) was m xed with either buffer alone (10 ttl) or

buffer cont ai ni ng 15conpound (10 p.1) for 30 m nutes
ient tenperature. 25 uM acetyl ated histonel-14

pept | dge fdﬁbwalgéssﬁmanb Yo)¥id wu%ai th &ezs'éfe%e @ftvec%g WE &%ror WRR of

then added to the reaction and i ncubated for one hour
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C50 values for HDAC I n itors were deter

p@pﬂo’phﬁmgw Mb)f@m tohpaieaear: CBeodbinsdeesT nchg@atm Aat2

gﬂﬁe ThERRQIR FaLHlovesd tovﬂetfaoﬂ fafjﬁolﬁagﬁég at%&%%%ﬁerﬁﬂ(g and then
etei m ning the concentration of |nhibitor producing

f flyopspeqret Beastrediaian sxdiationivavplengiin gt 398 MMsing ga Pmisgipn wavglength

cantleh Qla) 104 GudsFoMib A EREN iR RAYerOetdingl@ Bfﬁerfomnng dose

Deacetyl ase activity in whole cells 5Hi stone
af@&rm%?wswﬂhme\m% cemppuadspnd dpaapipg the ajcpyjration of mhibitor
| prBAAR Mifs OGO dbosdabd/in ARnANR Vishs (dikédgodR®, Cel | omi cs
arrayscan. A549 or 11CT116 cells were seeded in 96
wel|l plates at 1x104 cells/well, and all owed to adhere
O Nizg s Arsaﬁyofvmwudnrc@aioﬁ&mfm b v deiig ors for 24
hour s ng th fixed i 8% f ormal dehyde in_tris
buf f e F@H o éohfefﬁgl “’f BRolosrlls Waiassavespsing theprameea cell titer
PES dfeedds briok fehtivh adaayd(eeﬁcegé ﬁt}m}(ﬁ a&mh 1§r edéls gv(;fel s@éﬂe?ﬁm 96 well
rlnse t hen ocked | ol owfat
P ol BN o Seerosemiehle ThreRer MRt B
Wh inhibit@efoy ¢ bmad. 2anil bbﬂhéite&szoﬁm& ayef MTS fé«ag adde@toaa et Wil bdné ehe
i.stone ed 1 in 500_in S
SRR FepgREn Rl oo Perthaieare IS wdesniie 28 0p el o
TiB&Sleamdio0 hkin Thedispadled faviHIA CE Intiibites eeteieROfinstpial Reforming
secondary anti bodi es (Ml ecul ar Probes #A11008) &
Hoechst 333542 (I jig/m) (Ml ecular Probes #H3570) in
TBS plus 1% is Bovine serumal bumin (S gma #B6917) for
one hour. Unbound anti body was renoved by three rinses
with TBS and after the final rinse 100 pl of TBS was
added to the cells and the plates seal ed and anal ysed
using the Cellom cs arrayscan. FeCso val ues for HDAC
i nhibitors were determ ned by peifonning dose response
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curves with individual conpounds and then determ ning
the concentration of inhibitor 20producing fifty
percent of the maxi mal signal (reference conpound
control - Triehostatin A (Sigm)). Thc hERG
awbivirtoyssand sol ubility of the conpounds of ther/GB2006/003838
i nvention can al so be eval uated using assays (d) to
(f) set out below 25 (d) hERG encoded Potassi um
Channel Inhibition Assay Celh9oculture Chinese Hanster
Ovary (CHO cells expressing the hERG encoded channe
mere grown to sem -confluence at 37Cin a humdified
@nsei respomse VeSS IGaRyidpag ccﬁnmzndﬂamﬁ g@ermadngithe ewnerdiminTyg
%% ) [ mlL
D e S L PR S T
mas washed using a pre-wanned (37C) 3n] aliquot of

\&r sepLridn %n%% Asgmths@&% DeaceAldEhctdfPhl@olpnof this

- sol ut1on, - 20 - TTask was 1 ncubated at 3/C in an

i ncubHistme W tapﬁtfdatfoam Tikqle cellgivagmeagaied Byigs Ipmymongiogherpisty

Qgﬁ blﬁglsﬁfusﬁ%me @éfl(%%cs zﬁ?ﬁ&lé(ﬁn Wei® o hef: del-achad séeﬁ&ﬂh bHGell
bot t om of gentle tappi ng_and 10 ni

pitset bg?o soeﬁiggelé@ﬁil @1 Opiesh Ep 2CheTe PYFRHRIEID. ﬁhch%WLcu i
NRERES M4 uk 2naMen 6REAI 1 @*/J%hﬁdid% gfé)m wasutthensastdeds)

to the flask and aspirated into m. centrifuge
5p1056 e Gelly were %qurlwa%w% wefelé mythape forf minpes, 8%%‘3‘1 n

TS 4n@ Siteh blJdkkdSHPBE DAtISRiFat\iRSd 118 frbelashuandCtiiaverahdet
ST TN T O T
Cﬁbj dik@dntih B@ i rDBBQ%’ihilleo@SMb)lr 8@Hﬂls voe rinkddatre€@hds in TBS
R der e e R R P Br oty BT Oy AR By
#A11008) & Hoechst 333542 (1 pg/ml) (Molecular Probes #H3570) in TBS plus 1%
Bovine serum albumin (Sigma #B6917) for one hour. Unbound antibody was removed by
three rinses with TBS and after the final rinse 100 pl of TBS was added to the cells and the
plates sealed and analysed using the Cellomics arrayscan.
ECsp values for HDAC inhibitors were determined by performing dose response
curves with individual compounds and then determining the concentration of inhibitor
producing fifty percent of the maximal signal (reference compound control - Trichostatin

A (Sigma)).

The hERG activity and solubility of the compounds of the invention can also be

evaluated using assays (d) to (f) set out below:

(d) hERG-encoded Potassium Channel Inhibition Assay
Cell culture

Chinese Hamster Ovary (CHO) cells expressing the hERG-encoded channel were
grown to semi-confluence at 37°C in a humidified environment (5% CO,) in F-12 Ham
medium containing L-glutamine, 10% Foetal Calf Serum (FCS) and 0.6 mg/ml

‘Hygromycin (all Sigma). Prior to use the monolayer was washed using a pre-warmed

(37°C) 3ml aliquot of Versene 1:5,000 (Invitrogen). After aspiration of this solution, the
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The principles and operation of. this device Have been
descri bed previously (Schroeder et al., Journal of

Bi ornol ecul ar Screening (2003) 8(1), 50-64). Briefly,
the technology is based on a 384-well plate
(W&2004a84el m) in which a recording is attenpP€UGBRO0E/BO3838
each well by using suction to try to position and hol d
a cell on a small hole separating two isolated fluid
chanbers. Once sealing has t-2ken pl ace, the solution
on the underside of the PatchPlatemis changed to one
cont ai ning the anphotericin B (Si Thi s
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DATREO, {4 R 5 opg eah g niih ek kit bk Figh L entiation
Petefsayrite l(m‘psl\gﬁ td @{mlae taé ]gm?% nﬁﬂbﬁloﬁih&@?d“thé p{ﬁfﬂl(ﬁlﬁ\f?ﬁq}“ Head) of
ar 0 a we S e C at e 0 _ob
Reks B on aides 8 o eeTiEte Beot e Borvia e ad s
tlhﬁ&sﬂdd@ @?&d?&ﬁhﬁfntcﬁﬁﬁl Ufol@idn fHaa{Pﬁu%qb]h letaﬁ% coafp oilﬁkﬁl (1n
at e al C a
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conpound plate and nove to the npbst concentrated well
to mnimse the inpact of any carry-over 15issues.
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After approximately three and a half m nutes

i ncubation, the E-head then noved around all 384-wells
of the PatchPlateTMto obtain post-conmpound hERG
current nmeasurenents, In this way, non-cunul ative
cwoeenhikid on- ef fect curves coul d be producedraihes®p6/003838
provi di ng the acceptance criteria were achieved in a
sufficient percentage of wells 20 (see below), the
effect of each concentrationgpf test conpound was
based on recording frombetween 1 and 4 cells.

The acceptance criteria for each well were: pre-scan
SeHlusing$0 Bt ROER ABG pNDingpne de;mmhliMFh@Eﬂ@trbn@theacé@ head)

lnln(;vg&j rou&&? th%‘ % %tnl&latgfgﬁ‘% %OS i%%éf%ﬁ?r - & ag(gﬁge\e}p{sg Qo %&%nm

vﬁhﬂag@eb@tSBMGUWQIB@ngDoTh%FQﬁmﬁﬁzﬂwp@wwbHSMUﬁ@Ewél
%{lWZSQOHWS}D&%fd}%gvﬁto%tamélpof L&%a{cHMﬁt{c/ﬁ‘ é‘nthefEénsSJ«é%P ?wen

S step t
280 sepnndsriairepihreati sspl to TEO®IG ingackwel. fbe Eh@m?hemmp opakihe

tIJ'chhﬁ]_r fem t%ralgteﬁl(ﬂﬁé ﬂlﬁ%ﬁpﬁgmglcg %tﬁlﬁgﬁanhﬁﬁl there was no

cl anpi ng rane potential. e) Assesnent of

aqueoiise wditighioh fheynderdiyRs e PeishietaRuwistthesrphangpdio “Access”
o BB that1ad ‘ﬁﬁ'f&tb%%_f&hﬁos%o\ﬁ' (ﬁ\lmﬁ? & 1% FefTA01, M, 1dand

phosphat e buff is ad . Bet'ween 1.

THEPER) (of Sigmex @H&rﬁéob?r@dlsmg 18 %KQH& elus 190 ap/ad ef %&mieﬂcm
]B SAHér% n%g tb Qll@ﬁ g&t@r{ pegff)ﬂg{lorpt% €ak@ Plabe, %lﬂ PJa@EHeQ onveAfl around

sol ution. olutions are stirred for

HeOlLABY walls @51@ panqh@l%%tp bt - eoReBish IR e ncarierivEo The

Clﬂhéaﬁ rtlﬁh l, d REL thoh Mt Boh6h \xré'llacﬁﬁ{e%ﬁl?&n'd %a% tg g8&RI1s on
ates. e saturated buffer solution plate is

ctém?atclﬂ’iageéﬂ Ktwagproglagimied &0 stashivith theast dilete gl op th&sqrepqgmd

al;ﬁgte LheRheme ﬁé%ﬁceﬁt&‘aqgir\{/@ttg Rinitnse a3 g\etc@ bt £ cdrt e

secon eep we plate and centrifuged. After a

figfueher 5 transfer of the aqueous supernatant and 50%

di | ut i gR, WptdiRHE§ @foc a‘h@@hfflf RRlites AOTaBob) ltl@tB:-‘he@ﬂl heMB(d
callbratlon pl at e are anal ysed. usi ng HPLC- UV- NB

cuardief B bhrloigre ftaﬁél’léta%qo P& RgrempgRIddER( current
CRAERAEMSAY 19kniSRINhen-anthfirb bhkatuaith-dccPRaks ulBts padduced
250 am (alternative wavel ength selected if 250 inn is

uvhsses ﬂ)g{y}dg)g thy acRenSCE G HF A VRaG zilcaﬁv%ir mlaﬁyéf 1@8?}68@%2136 &f wells

1Qed Del oM SESERRL ofRhchAAHRAMTI08 Of tdRichinbdlin KaPblséRnSe@nding
si nul at ed |ntest|nal fluid. Solubility is tested

i HOE Re™FY ) BYti‘rtG Sredi um at the specified tenperatures:

Si nul athedeckpt@s tiiRRal fobddh dhefl bt -)sczﬁ%&ﬁkdgls(a@ 368 MM Gre-
Dressman et al, Pharms Res, Eé§3 1998,

| SgeBERGraAuF oY RGP RS- s Pegscep seal f%li%%@ﬁWW he pre-

KRRk c@&p&ﬁldlmRG@eﬂt Qrade¥ked ﬂyaaodoitllge(ﬁlﬁe aslisisdg dra 2pkl
Measured at 37C Sorensen 's Phosphate Buffer

( P‘H’?ﬁ’é belde 8F-7Broc AdAT B pigp opef ¥ g2 Hodays stagdjagl o AV, a 1

Ost865t6 +b ManapQtas s Jonphea paat ﬁ@lmatslte@no Jvam@ @8Fetiveen the

Exsodlun1phosphate 20 Measure 5C an%
pre- and post-compound voltage pulses there was no clamping of the membrane potential.

e) Assesment of agueous solubility.

Test compound (from 1 to 1.6mgs) is weighed into a vial and 1 ml of 0.1 M
phosphate buffer (pH 7.4) is added. Between 1.0 and 1.6 mgs of test compound is

concurrently dissolved in 1.8 mls DMSO in a vial, for use as a calibration solution. Both



Appropriate quantities (determ ned fromsolubility

test (0O above and/or predicted pH solubility curve) of
t he conpound under investigation are accurately

wei ghed in duplicate into 2-dram gl ass vi al s. To
eworzosesssaf replicate vials, a mnimum of 1. 50CWGBf06/003838
the appropriate nmediumwhich is added pH 6.8

Sorensen's Phosphate Buffer orFaSSIF. Al wei ghings
nmust be sufficient to saturat®-the nediumin each

case. A PTFE coated nmagnetic follower is added to
each vial before they are sealed and placed on a
\aliionreee sieghBr 2¢howesg 2bWh Breisatnaied biusels spiCaen ald PMSbe
Sdalifrh @ sgiuﬁ ate BES EKFE,% @5n%e(%e}gb6 Lvlg]? I?IQP FHRK 5 %d buffer
tenperature (see above), cover Bf Ui ni um to
30hédupletc exqenisitiged di@ rblh@\mcem&gsltfomq: efd3lthe mdttémm &ueous
déuﬁ&ﬁ:itén@ ﬁ%raﬂstfergéqgntr) aBeddhd dee{J %'gll Pla@%ﬁ&‘ce}ﬂgﬁ!\geh SaR&d EFHH%Q:

rescri time poin bel ng
5 tteassfetf ﬂﬁ aguqopy/suppraatpy aaqh &0% Ridion fwéth Aufifarithe Bush ﬁaérnvﬂe Mate
EAQ DR pelh%ra't@n %@I:E Qfe%ﬂ%%d %&m@ﬁﬁ]bc U\m@zsp Qﬁuﬁc!&lo'ﬁ Rethe
foll owi ng wa a suitab pH et er
(Ppeiegelubbly i bYF‘i°§Wé‘ii5)°n ofpagpierand éahé?r?&%%rpaéwqu@ﬂw nm
bﬁdftérﬂtﬁe waRldnbth 3t18ctd €240 1 %ﬂﬁﬁkﬁbl@tw1@1|'ﬂ/l§c&1¥mﬁﬁgm 6580
anbi ent tenperature. By placing the el ectrode
i 9m@9¢K itepl i cate sanple, determine the pH at anbi ent
o tenperature and report the result to one decina
place The electrode,ls rlnsed wnth de |on|sed wat er
-n o) A iHY H Cls: i A

Co nt e erlubﬂ’ltyHﬂegﬁed in the foll@HPME Eh@hluﬁ&mhla ﬁnecﬁe@teﬂap&datures

v dens P e ool MR S Shpr d i)

a199éQa5©£)0 r.p.m for 15 minutes at the appropriate

s R U Ene T g pabRnanr Drsed PR ae b am

elaatH(tbbajaﬁefm{ﬁﬁpg@aiuwm&tB?ctransferred to a second

tracentrifuge i once der the
%ﬁl@" Eonaleey! ?fsBuf e df%’ﬁg f?ﬁ&f@?fﬁla%ﬁ each
s&ﬂmioﬁﬂ(Soanah\mepbtamdmrphbdpﬁatept| m sed HPLC net hod for
t I |nvet|gat|on and the active
%ﬁ‘t‘t ?@@%&4% 18mé’é‘8? %tf an external standard. The
20 SMB@&Q&E@SPC%&H@UI re diluting with a suitable
solvent to . brin ag concen ratio W|th n_the |inear
6 GaFRBae0 i so B

r ange “BPPHEC A fﬁove /o predicted
26ke sdlabitet eldvef) fof the icbvap dug)di emi¢s inpéseghtion exd amxﬁatespbvbubhddlm y
c%ﬁe and % ﬁ case of the co-solvents fromthe
afHBLFES ‘gt 4 ffid"tHat has been added. Although the
p har m@h@:gsbwlreppc@qoeahsj agsindfunt &fd. @mﬁpxﬁmadsproﬁnateheedmm
25 rg}lills%dc!edvﬁr %%ren@ensg ﬁlyo%;t%}%%%uffér Or ]? ? ﬁltn Ihust

eneral activi 0ssesse y conpoun YPREEorula
1$ufﬁmg1ttwe;atdextmhssmccamremath tde foI | owi ng concentrations

(()r c) dgfﬁﬁfﬁﬁooggg m%énegg ?oefloaler 1% g’&cp &to egc 1a]tbef%rcsthc(ya2re segl%a and

placed on a Variomag magnetic reaction stirrer block (CamLab). The stirrer blocks are
maintained at the appropriate temperature (see above), covered in aluminium foil to

30 reduce exposure to light and stirred in alternate directions at 800 r.p.m.
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Test (a):-1050 in the range, for exanple, 100 nM or

| ess; Test (b):-1C50 in the range, for exanple, 1 i.tM
or less; Test (c):-1050 in the range, for exanple, 1
pMor less; Test (d)ICso of, for exanple, greater than
3Wohtdvlosssty WO 2007/ 045844PCT/ GB2006/ 003838 - P2HGB2006/003838
gave the 1C50 results shown below in Table A bel ow

The table also includes the corresponding result for

N- (2- am nopheny1) - 4- (1- ( pyri.g32-yl met hyDpi pefi di n- 4-
yDbenzam de (Conpound [1] above): 5 Table A Conpound

of Exanple IC50 Test (a) (In vitiv assay for the

ipabh Whitis @mplll aHAGEIcribébitnelesit fge hédn beirgresteds Saglyftior pH
%12 ’6%1[11 Ie gxlct{\ylf: g%ﬁ%gpg%gm%%h%%%%%}lﬂfﬁ gtre%ﬂ tgrrl]e) po‘f’nt Qn t%g }cﬁ)l%/lwing
way.

pH

Using a suitable pH meter (Hydrus 400 - Fisher), electrode and standard pH
buffers, calibrate the instrument at pH 4.01 and 7.00 at ambient temperature.

By placing the electrode in each replicate sample, determine the pH at ambient
temperature and report the result to one decimal place. The electrode is rinsed with de-
ionised water and wiped dry between determinations.

Active Content by HPLC

From each sample, a 0.4 ml aliquot is transferred to a polycarbonate ultracentrifuge
tube (Beckman). The samples are spun at 40 000 r.p.m. for 15 minutes at the appropriate
temperature for the media being tested using the TL Optima Ultracentrifuge (Beckman).
The supernatant from each ultracentrifuge tube is transferred to a second ultracentrifuge
tube and spun once more under the same conditions.

The supernatant from each sample is analysed under the optimised HPLC method
for the compound under investigation and the active content determined against an external
standard. The supernatant may require diluting with a suitable solvent to bring the
concentration within the linear range of the HPLC method. This can normally be
estimated from the aqueous predicted pH solubility curve and in the case of the co-solvents
from the amount of compound that has been added.

Although the pharmacological properties of the compounds of the Formula I vary
with structural change as expected, in general activity possessed by compounds of the

Formula I, may be demonstrated at the following concentrations or doses in one or more of
the above tests (a), (b), (c) or (d):-

Test (a):- ICsp in the range, for example, 100 nM or less;
Test (b):- ICsg in the range, for example, 1 pM or less;
Test (c):- ICs in the range, for example, 1 pM or less;
Test (d) :- 1Csp of, for example, greater than 30 pM.

By way of example, using Test (a) for the inhibition of HDAC] and Test (b) for the

inhibition of proliferation in whole cells, the compound described in Example 4 herein
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0.1 itM1.433 ulvl

No physi ol og

cally

unacceptabl e toxicity was observed in Test (d) at the
ef fective dose for conpounds tested of the present

i nventi on.

Accordi ngly no untoward toxicol ogi ca

ewoewbBo4ad4e expect ed when a conpound of For nulpa@T/GB2@6/003838

a pharmaceutically-

i oaccept abl e sal't

thereof, is

adm ni stered at the dosage ranges defined hereinafter.

In addition,
of formula I wll
change as expected,

al t hough the soladbility of the conmpounds
inevitably vary with structura
t he conpounds of fornula I,

in

tiethafCs preusehenmbeiast intiable thybetawa Sihe dblepjsotinciydey by
2%91%&1%;;1&%%&[@' ng

%ﬁ&%o&fmgﬁeﬁﬂt W@&%ﬂoﬂl%gﬁ?ﬁ\(}en?ﬂ@ on'th

to a further aspect
Fsraremride dGempeind 18 2Beigposi ti on, whi ch
conmpound of the formula (1), O a phar

acceptable salt or
hedEi‘hbefore in ass

pro-drug thereof,
ociation with a

ere’i's provided
conprises a
maceutical ly

as defi ned

Pk sBEEMHxe@pIEY - acC
conmpositions of the

sui table for oral u

| ozenges, hard or s
suspensi ons, enul si
gr anul es, syrups or

CRRY aBit§a)d1 T Uent or
i nventi on ma bel

& viirgpssax e as
GhhibRRADYHBACIRGUEO
ons, 20di spersible
eIiX|rs) for topi

1egf rke{p) 'he
n a form

oQQ

t\ab]pef Sooa_y' for the

UShiBitioR lof Whole cell
pmﬂmsor

dupiteeadiop) o

exanpl e as creans,
sol utions._or _suspen

Q).odieats, gels, or

Si ans) for adm.ni

(PSpEeeUS or oily

tration hv

wvﬂéﬂhbomder or

i%%ﬁﬁﬁﬁﬂ%ﬁoww%md%xagbl@Mas a finely di

atquidaerosot ), foradnmnistration by insufftatton
(for exanple as a finely divided powder) or for

par entNerrhysicieiiatly spacedpiadle toficty veasabysived asTeat (d} @ thieleflective
a&‘é@ﬂyéo oufds té’steﬁ%ﬂi‘x% Rt Blvedidh.” AYS towar

subcut an ous, S5t ntranuscular or intra SCU ar 05|ng
opxiggogicad @ﬁﬁ?ﬁ@s‘}iq epsetedorhen e gerapougdef fiogpula Flepa pharmaceutically-

CREREDIclshiPRgr0f, 1staﬁﬁmhs'ﬂa\f&f‘a¥t ke QloéEQé’ rafes QbR RELinker.

conventi onal proce ures - conventi ona

Sy ol op b TSPy b CORTEHES oA Lyl imevitably

ThidSwitlC SAPARH EHaQSaseieiRd %’e doRfpoddbs MR FAGhRpdRsess a
f or exanple, one or nore col ouri ng, smeetenlng

f Jonbiity Mprgurah by t5pt (Prabevsrofidey sxemalgemmeater thap i QlyYie

phar ”%%Bﬂng QJ' ej ﬁ[uﬂ?e(f g&)%t%? {h@ nﬁ)éﬁ:tioﬁ'tl?epé 1§ pfogfde@ f)l‘?a%&%utical
formul ation include, for exanpl e, i 1 Ue

SEPEHPOHEON, HhICh s@PIiSR @mp@a}dwé ﬁ‘étf@m“@eﬂ)eﬁ” wmhatﬁ@éfwﬁaqﬂé

Ofcodpdbeel sl biCR6 - RRB AMcBoof, A5 ASHH@hdBBbeARd indis@bRt §or@td Ng
aégnts such ‘as corn_starch or al genic acid; binding

FraseuiGely-agsersPle dHen PUBFI€at i ng agent s such as
magnegihkl Brgiosidbmt o theSﬁ\@ﬁk"idnCmaG}'Qdedn Horth shitable BEr238 LiAkdrv e

a%%%% )%?S gg]ﬁh\isglgze%éer;yﬁard or sgﬁg p>sltlllesn aqql%cgurs %;( X]?yesﬂgp%gstgns eamnu?smns,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid aerosol), for administration
by insufflation (for example as a finely divided powder) or for parenteral administration
(for example as a sterile aqueous or oily solution for intravenous, subcutaneous,

intramuscular or intramuscular dosing or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures
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such as ascorbic acid. Tablet formulations may be
uncoated or coated either to nodify their o

di si ntegration and the subsequent absorption of the
active ingredient within the gastrointestinal track,
owohe7iomgiove their stability and/ or appear angay/GBa006/003838
ei ther case, using conventional coating agents and
procedures well known in the art. Conposi tions

for oral use may be in the fggm of hard gelatin

capsul es in which the active ingredient is mxed with

an inert solid diluent, for exanple, calcium

Gi8in P osrat@iondl 5hﬁh1@¢eumapl§m33ﬁﬂi\&t ﬁelb]tnok/am theart. oThuasompdsitions
el B S A S
farvafihp apd/e@yachann agants, coconut oil, or preferably
Zlqb\égﬁ‘él a\sofﬁ %rﬂléf%m%atng acce?tglf(i? Q)!c@l?én %{rﬁanhlﬂét%mltulatlon include, for
|e|agmédm®|rttdﬂumta‘ sun}edxs;laqwmgdlem cirbemater crdpah plospliatelpr orleium

%’2? @H\%Bﬁ@%’g@ ?Alsﬁ%gﬂ&?g aﬁgﬁ{g g.\cﬁﬁﬁ (l%gf'%ésfgﬂ or algenic acid;

M@@gpﬁ@q@yﬁ malnghl bdtitaghpegsnts smduammﬁmegumate@rm stearic acid
339 kgyérva%ég E%C/%eﬂs g\%ﬂe‘as etgwyr Irogﬁ?h &%a&uamd%ﬁ@gh@ants

Spé sing or agent eCIt in or
cotirensathiorridg H‘ddﬁé@@uwlolémwdl be @WO&W@ osepige cifder tg riogify ¢heir
a(ﬁén‘ﬁ §grz£tf09 anEthe E’@sé‘qu% lays%ﬁ%@ﬁ Bﬁ’th@{bﬁv@ﬁlgﬁfh@ﬁt%thmqle

condensati on products of | ene oxi
cagtrointestipg yaek, er talepih t@eu ﬁ@_-}tphtégr&%%pépearance in either case using

heRiRHEERASLAY] £BROXMGRIRARL: wdllmERREARSAL T on pr oduct s

of 25ethylene oxide with partial esters derived fraq
f at t y Cawperionn fpr arahuskimagibe SURHIORE OpTY ld/Bmfrehi which the

SRR ih &k difR RARKEEN Bh arBhorC RN ilgeal, kR @xa{ﬁ{;ﬂw b¢iSm @drbonate,
et hyl ene oxide with | og%t chain al i p Hﬁ al cohol s, . for

SRIHI RhopRIie 28 KRB BT ael%ee/eaé)ﬁlaﬁd e SRR gh's
PhREWETHS wakr @lah ¥l g a9¥dada o I‘idihmfaﬁ"ﬁrﬁ,llsoy@%ta@roﬂ, et 81l or

fromfatty acids and a he uch as pol yoxyet hyl ene
sRi?fS’ia?léflo{lYFDﬂb&H Y oEer ?frcepé%:]'?d‘@h@%l on products of

et hyl en@edax lsxii@eﬂélohhgeﬁ&aﬂ)}acfohtaai thestied ﬁigldéléﬂt\ﬁefﬂneﬁ}r @adered

fatt I ds and hexit ol drides or.. exanpl e
B A SR A v
suaj@eylﬁamnsenmye, ﬁie&@lcelbjlﬁsa,lhlydmm@r@thWCMImesroﬂlam aghsate,
S {& ne( gudqa ﬁggggyngg%g Igémz::ao )a(cca, glgge%%g dé évettmg agents such
c&l lﬂ::thmra)g ccaﬁermwmn pﬁdmmm of dnrefkyhge ntids wislnfittp acidsvifoe i)@mphﬂg
nts uch, as, sucro sacc a .
d% X/oxgetﬁsysfeenﬁ gtegrﬁtse’: r?% cO eris lon té glte t@"’é‘%éﬁ@% \g]?igi% % %healn
anitphavte; alaobols doremmplmh@tade@etmbmeexmﬂanqlm cbndalssamnammusts of

dl}??len%lokl\ég w?tg €a1tlglee§far f%;n ity ;Hﬁta?@é f}%{lt& hnas
spspenshias smévyolah@oolc@ﬂtoacqndalsathmkcelmtﬁgf eﬁq@m O?Qdﬁcﬁith
al%ng ?nsea%\;@%%atg %fcgllg]oqsa rt"(gfercén%lé)ﬁep&%c){éthﬁéarﬁgﬂg%:tanoﬁ’é@ %n@gﬁs[&g)n

age ose set ‘out “above avour i n
apredicss afathylore exddterithrortist @Waﬂ@naemnafaﬁb p@dsgng p hex1t01 such as

? g?%gglfd(l&[é sor-gpgﬁﬁon%glgﬁg %E Ed g%atm%r(k?ﬁctp 5@1@?6\(‘1@ diBy w1th

. ron of an anti-oxi dant such bic acid
Dbastid egfirb Hesived Tpmdihi dcids ewd! hssiind évlsydaéﬁa fglr exauble golyethylene
S WrkiAR LS nb QLat® TRPAuBSds Qkp&sicR®may also contain one or more preservatives

(such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid),
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I oaqueous suepension or solution by the addition of

wat er generally contain the active ingredient together

with a dispersing or wetting agent, suspendi ng agent

and one or nore preservatives. Suitable dispersing or

WM 10p0488ént s and suspendi ng agents are exenpCTiBag6/003838

by those al ready nenti oned above. Additiona

exci pi ents such as sweetening, flavouring and

col ouring agents, may al so beépresent. 15The

pharmaceuti cal conpositions of the invention may also

be in the formof oil-in-water enulsions. The oily
pHATEnHREF . 1AAONFmg ABREY AN FWecking 28RS §pch @s Bictosgpaccharine

aﬁ@gnhamgil or a mneral oil, such as for exanple

quwo(l)fl araffln or m xture of any of t hese. Suitable

emul Si lg ISPy eLstpan ey nB@atec} @fsuéggg%?ﬂ t@e active ingredient in a

nﬁbfgbtﬁlﬂé bly(s@afau afabmgmg WITBe &L 6RarkSoi DM FDRGRDIIRo0h a@ifBral oil

- OCCcurrin hosphat i such as
B3BBG ey Hie oA rabie 8k ot Rt Gk uggie such o
dtemmphafcr Iﬁhli’ﬁfﬁlablt Ftydelcdidl. Shdettrtng doadlts @phydhosd €& olf Bbve, and

e sorbit oleate condensat.i 0 roducts
e R e e i et
pmhynmw&thmybﬂﬁe&mmhmp&maﬂmnaaﬁeahﬁxmﬂhﬁtﬁﬁmh&maﬁ&cﬂa&

al so nt ai flavourin reservatiye

agent ?D Spefdiblt or fog 8 gﬂﬁs B g%nP@gW%}}q%gy %P?fﬁfogt(’g&“

w:qtuhous yvspdngion nlgsoagnem by ths additiasf ghigcgneahlly %mrotpg/ hcmne
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aéystﬂosg glréaﬁy L’L@EZIOBQC{ 2{90% A%ldi%‘br?arl Eic 1én¥y GGiR Q&vgetg)ﬂ%eﬁé:{z%ur%{g

o'l y suspensi on, tions, enul'sions or particular

s@lf@tcélﬁ‘sﬂngwmréﬂh mrémyls%be frefentul at ed accor di n gto .

Known 1R BEGANERR aMDHREsIARE ofthe m@gﬁo%a; AL BRRERANGIALS

di spersing 30 or wetting agents and suspendi ng agents,

whil-EHv ag veuksiean Theeity haednaie v ecgemblstody aupleaa qijve il aitsrashis

PEEBR @inbAloilTBh AL B9 cRERe IRfuRIalaBid Bl GELARIE axﬁpclf@l%eké) n

or 'suspension in a non-toxic parenterally-acceptabl

dPHitaRlp emplpifideg agents may by, faerdislie nefuiglhy-eaciieing igpms such as gum

p&hMEBﬂ@éﬁﬁ&%acﬁh’M Clﬁlrurally—o%ZurrmgSﬁ}BHﬁ%(fe%ﬁéh Esosrowtéh' l&ntﬁm an
pr.epare m Xin active ingredient wt

s?f{%% P%“‘ﬂ&ﬁ‘@’is ﬂ?rpﬁeétfﬁowga%x%rdﬁ pchitexiit pery diides §for F@mate

Ogoﬁilﬁﬂﬁlﬁn&oﬁ{iﬁﬁir@t&ﬁ&ﬁsa}ﬁblﬁ proltl o 113 kaill PB4 @GLBhvith ethylene
ure therefore nelt in the rectumto

t and
r‘@"l a%% 35 RALYEIRE w%ﬁ%? gopsolsas; Thsregjsipmp gigwalsg gpntain

emmaiuﬁ%, ﬂf@ﬁﬁzﬁﬁglg hmi;tr@éwatm a@@ltsyet hyl ene glycols. |
5Topi cal fornul.atio as. Ccreans, 0|ntne els
and aSEBUS G G B S T g eSSk ey ol
glﬁﬂp’;}ﬂ@b mycdﬂ,esoﬂﬁlba hsrp@ﬂarbfyorfs@jrdmﬂ | 28l imagaledcoatitnd /@mulcent,
é é entlonaL topi cal ly accept abl e,
v%fwﬂmév ”BPF@&% Oﬁ%%%@m%ﬁﬁ@ ntional procedure wel l
known 'Iilmphahﬁacauttcal dampfpnﬁcbnk map 8lsd e in 8@ Ford (ﬁtars‘c'bhild]ﬁjebyole
insuffl a
a

formof .a fin Vi d
ottep o R Rl RR ey Bk ok P B e ey Tienhor BER ]
f funnlé&aimbcﬁdm§ @ﬂmown,pmaeﬂmres using one or more of the appropriate dlspersmg
or wetting agents and suspending agents, which have been mentioned above. A sterile
injectable preparation may also be a sterile injectable solution or suspension in a non-toxic

parenterally-acceptable diluent or solvent, for example a solution in polyethylene glycol.
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| ess preferably S5pmor |ess and nore preferably

bet ween 5pm and 1pm the powder itself conprising
either active ingredient alone or diluted with one or
nore physiol ogically acceptable carriers such as
lWobasesssdhe powder for insufflation is then pCT/GB2006/003838
conveniently retained in a capsul e containing, for
exanple, 1 to 50ng of active ingredient for use with a
15t ur bo-i nhal er device, suchjas is used for
insufflation of the known agent sodi um cronogl ycate.
Conpositions for adm nistration by inhalation nmay be
int h&ﬁp@ﬁ%f)@brrﬁllﬂmﬂsflﬁm tbeqnqjaleprogmng' ﬁeabtiaem@&oient with a

. d.t. ti ' :
R RO S NS e
deoopd IteatpsratIﬁEmMenli ihereéilre melt 05bé repnmpetelcasettse Gug Ruitable

20vol til ocarbons
UPEE bl WO YR RO B e bors
an an g&cbitad fodinslptims.cuch ayeteemedinuentt. gtlyangfagugots Qr@ﬂy solutions
- r Qe @Fked 1
fornﬁ%wﬁp%ﬁm %m¥£gg%?£¥éér #g??igﬁgﬁi%ﬁap elmurglﬁn
VohentonBl, ibicdingseetibivs yahésiddiilainn dingCleayardened procegirgivsll
?gg%lgpl%ﬁ}al rman of Editorial Board), Per garmn Pr ess

eneral the above conpositions ma

pre paﬂemmsmoas foo pdpaipistrasien by iraniilationgrdyhg ithe fpélﬁnf pfiegly
%(ﬁelalp%@h conta nmﬁ }Qﬁcl&o 9&9& Pimd® Eﬁ%r%xa(rﬁﬂe %)lrh or much
nor mal stere to a warm bl ooded ‘ani mal at a
Uess ptedwaaéy Wm bii lpsstahempzpgeerdbl  0O@canphuvpant drw, the pawdsf itself
t he ani na X - thi s

O RA Pttt ORI IP Al v S0l B0 B
Acwptableatmmfsmmrm fgioke. Ake ww@bfoem8®ﬁat®apestb¢recowdrﬂ€nﬂy

[
1R RPLE B f‘&%@ | oanas Pty %%%%? for g with o
1%0 -inpglek gevilcs, selnlpfhsog/@dd fqplame font qf dhedap vy aggpise 1Winl |
Q%QQ il y be varied depending upon the host treated,
artlcular - 28 - route of adm nistration, and

the s&pmppsitionsforpdrainisirptinadsy inhwlaion mpvcketia dhe foxpeafp @pivgnijonal
tN&QRED I ORSAYR (TBYpeRS tgﬁac%(/éﬁn@%@iexméuﬁé? @s an aerosol
practitioner who is treating é particul ar patlent

Wentaing iy idedaelid ¢idiaeid nltﬂﬁ’bfn'fd oryeptjpalieroppl prpgellants such as

Pof HuokitME Ny aRRarb@s oRhRREBIVIRCAM! heGRéd dhd BeGEREABEBCe is
salt thereof, ‘are effective cell cycle inhi bl tors

(BRYLBEY rranpesl tpdlispepss preisd grayity Oiﬁﬁwf Higed5operty is

bel i evggfttRerakfSenatibos fohﬁlhlﬁtldﬂ%eadams bdfélﬂirdyo dBdptey $.¥ in
e sent

We al so believe that C oun

i hoBme ?aﬁcﬂag}e%mvwéﬂsl%ﬂ Ghahogs ?5 31“?%‘ Clgfriian of Editorial
an@k(ggpaa@sﬂoa,m@gwg@at i on of apopt oSi s and
dlfferentlaL Accordjn

conpoun
pr eserft ETH oo SR 5 R o fgnner ving
t&o@ﬁéﬂﬁi&lﬂﬂeﬁﬂplaﬁ§eases 10 or nmedical conditions

di d al
compouisoTR 4 faur BV S RRRE v b By hoseed
efdiregtat & thisdosewhhib lieeshgd 5 H000mRE/m’ Dodiereh dihesminhl, i.c.
;[ %@gqt}ﬂq%%% 81 g\&}ﬁ B@%‘g?ﬁé?ﬁgggl%g y gr];)ggf?sle ggr%qs_c;agtlcaﬂy -effective dose.
pAcmhjt fiese dbrivomnclods armﬂétgn@mt;ule @il ﬂuﬂ]yabmtemsﬁor s@eaplyl-250 mg of
hi bj t
S reRrett iy SREY TRt 1 Bt PVie Er P RLE RaliP B
athe dgilyafosd Wl]]]rﬁmmhlyhge viahel depbidhigtupomthe hosHDABS!, the particular

According to another aspect of the present invention
there is provided a conpound
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of the foula (1), or a pharnmaceutically acceptable
salt or pro-drug thereof, as defined herei nbefore for
use in a nethod of treatnment of the human or ani nal
body by therapy. Thus according to a further aspect of
t Wo Joomvesgston there is provided a conpound of p2OiGIBE006/003838
formula (1), or a pharmaceutically acceptable salt or
pro-drug thereof, as defined hereinbefore for use as a
medi canment. According to a tlggther aspect of the
invention there is provided the use of a conpound of
the formula (1), or a pharnaceutically acceptable salt
oputp pﬁa@aiuigtrati@e,raeé fhe sepsrityef the dlineesrbeing lredted. dceandinglp the

g@ﬂg&% I:S%&)%I Id%?r?"grﬁg%gﬁe t“a%{lfildrlinsﬁewlltd’]]s Er@ahlng %?}’g%&k{lﬁp

antigidl such as nan According to a further

f eat urge Rfve tiltng ﬂﬂﬁbﬁ%npgﬁnés Q@fnie@w%b@&na Boul, Sra

provided a nethod f produci n Itory

gfhp@gaceytisally agasiabls Sé‘é@é@C’faFfP ﬁﬁ‘PCtW@s‘{?@WY%l% mhahﬁors (antiyselbd
qrolﬁﬁl‘éhoﬁ Jﬁ%ﬁttsm th1¥"9fo§@1ﬁ95@1%beﬁ@§ a2l Tl (RS HRE ngh%ﬁory

sai.d ani mal an effectiveé ampunt of a conpound of the

fasHE & ¢, bebiyve shablha popaRronigdsiof Bie [pyesent Bxpriigh mey Bainyolygd in
PO mhBRHH Y ad e RQE, acBPtiGL b a?@ﬁosrkeaﬁlg apREH84tRn. Accordingly the

According to a thither aspect of the invention there
| COMBPERSS QEe Prreentggengpn gre e&?ﬁ%w&e@fef@h@hﬁ Bratey of digeases
Qdr nitdRBIRJoRBiE e tnhe@atdd ¥oaE 6:8R babheHB AL lenSimep) 0- tﬂé é&&lpounds

t her eof reinbefore in th
rfﬁ%‘?ea}’é%‘io@lw“aarﬁgéPe%{ﬁ*@W Jﬁl%ft 1}y 8 @ragmblopged ﬁP%UBPF?Serf
oéuclatr@ehént cmmb €he ddlmbRin O fthd ekeht-ig@htionpr®lidefaahaddasy)

AeaBtat Brfs T e AR st sheesr e anyEBBaT HAG fgmes

' invéntompoihbiensy beSisqrtoytoded aa afteplotifiratios efReatdidtdlichide or in
ﬁtwgﬁgggghgglp%ﬁgéy (anti-cell-proliferation) effect

war m such as nman, in need of such
t r eat mendrding rtccdnomemspacscﬁ‘shaﬂmbmi1J$¢eemdnn1j;er¢ ) pﬂzatddd atonlind

f ' f the f |
2(? tlge %ﬁ%&l%i ?%%Tcgutlc% {I;r%gal%{% tal? 1tptro-ceiru ere % (geﬁ)néd
t iverigofore fisugeh b n@ﬁiodh eiftmamtmif ditle. human or aﬁombb@ﬂynng tluemapan
addi t "[%H?éccgrﬁ gltlcgaefuﬁf;lreétaﬂ) lg o?fh@?%nt 0131 ﬂ]iere 18 HI%¥1%n(§ Qompound of

there is provi a rea
wibe foribile dbead aphirmatepticiliy hecgigabiasalt o nmﬂmgih@éof,saa (dhﬁned
t&ﬁﬂ?ﬁﬁﬂéﬁ%@&ﬁ@a%&ﬁ@£ é@S adm nistering to said ani ma
an effective anount a conmpound of the faun-Lila
(A9cording tg apirthenaspestief thainy sption berp f aiyp ddesahetuso of goopondgf
tﬁ@ﬁﬁﬁﬁl S - |

e (e G L D e it o pro- LA AR
clsirpsfae Brthe meufasiup Al niedicament fog uﬁna Fhms@u‘ttioe af # JIDAC
aaRBRIR RISt 8] WarPlblfYdes MHikfl shdhes gRh. as defined

According to a further feature of this aspect of the invention there is provided a

method for producing a HDAC inhibitory effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effectlve
amount of a compound of the formula (I), or a pharmaceutically acceptable salt or pro-
drug thereof, as defined hereinbefore.

According to a further aspect of the invention there is provided the use of a compound of

the formula (I), or a pharmaceutically acceptable salt or pro-drug thereof, as defined
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I's hereinbefore in the manufacture of a nedicanment for
use in the treatnent of cancer. According to an
additional feature of this aspect of the invention
there is provided a conpound of the formula (1), or a
pheno@easid cal |y acceptable salt or pro-drug rdecEods003s3s
as deni ed hereinbefore, for use in the treatnent of
cancer. According to an additional feature of this
aspect of the invention therggis provided 20t he use of
a conmpound of the formula (1), or a pharmaceutically
acceptable salt or pro-drug thereof, as defined
hereiabﬁheﬁmme mafigfactus ef 4 medidamenefprufse ot the prodfctien of a cell cycle

Tedi.ca her
SESMEDTI  B SE  RS B e
use oAccarchngnp@durdleofeamq@f thizraspelctof(the) invegtiongthere is provided a

r eof ,
ARG R LIPS EERLARLS (B LS
vediv-binedert anfrad, sygheasinmn) uang:d@é prsh freatmentovhecdicampiésshcer |
k?i(h%ﬁx rterﬁg%csed{d’ anﬂlrlaq §1§ EitedNoaitof L}{(gm[;b@tﬁ@oiacﬂéjfoﬁﬁu]a I) ora
aem urther aspect of the resen
|pnm“emque;wﬂvﬁmeetablg Sfﬁfr%vmdfb“@g therpefi ¥olgfinmd lleWegf‘:PWg | ung

canc e?\cco?@hé){o%ﬁta@dm&éﬂ@ﬁﬁre oPhRAYecCR RS hventtinQBdiés Brovided a
cancer, |ynphoma or |eukaem a, in a warm bl ooded

avithed|of treaiink capserrin A Wainkblaedsd apmals ok 28 Mak et ofiet h
Qﬁgﬁfehﬁﬁﬁcﬁ&@ﬁ@s ra\lh%In%fehH totsﬁﬁdsaﬁikrﬁl ﬁfﬁfﬁ&hvc&&oﬁﬁt%ﬁ&t lve

anount of a conpound f.ormul a
(sREPorRE ol the é%rrmn@ (Qeer@@ﬂm%rma@uwﬂlv aﬁfﬁptﬁ‘?lfn St g" e Bgpor. o
agnslefenredees ei nbefore. - 30 - Cancers that are

amenable to treatment with the present invention
in C| u ééc%gg%m@ataxé]éqr featypred Ith(-: IWETII(BHECIC ﬁé}b%fc%g & ICPIBXPOélPd of the

, bfa AREN LB GAccpRBReA orfpib-0EiS HetsTn WS deﬁned
neuro ast oma, k posSI sar.conm, . ovar.i g{%gg? ncer br east

CSHRP o P TEL R e g Bedicggpegbfoapes i e Ok BT
CRRGRAng tHBh /ATl fEAtREofRRE @spéct bf e lirbrdmtﬂ)g mw:ns sivailded a

cel | Iun 5 cance ung.capcer

(Sepeyt g LomRE Dafroarehed e d el st g e QEgbe o

Q&ﬂg@rmx&ﬁﬁﬂh:&am&amﬂwhmmphmnﬁcand-Ieukaenla The HDAC

ABB: Ibg%gr i g Ots%llv g‘c;i%/ Hna?%eﬁg%gorf esra%f)erclz? gff tfi)r ﬁvmgn @xg 8 is prov1ded

tthe ase @O rpatiand b thmnmm/ anbor mmammumnllm@t@tdﬁek or pro-drug
bst nc d/o [ nen t
RS R0 S0 TE RS GRL hhesabren

stmumt pfdanagr. separ at e adm ni stration of the

I ndl VI ﬁ}rthglozgg %P(?fn‘fle? rstenttlmntSJ qﬁ&gﬁg&wlde@ tﬂel'tll?e (ﬁﬁa%l)x‘Apound

? R mal tice use a
cmfrﬂm ﬁqatml@ ).0f 2 dlndrmeqemlhf @rscrpéabéﬁf Satt prémﬁlémthqr@f tap defined
%ﬁ%rrﬂf%g%%ggﬁlg ﬁ%&\g}?&@? Sf:{] %ﬁdl%gﬁjﬁtgflbxﬁlt?sk tnfr)lgﬁa%)éaﬁgey cBB?ectal cancer,
alefdast ¢aneet postHecanedr] lymphoime apd{pi Ipikeeipip. t r eat nment
def i n?ﬂ 2 RGHEL ensg ﬁf tfte ﬂ@%n@ﬁvent?df{ HGE Yo pré&vdhi QLRI BY rfing

chenot her apy.
lung cancer, colorectal cancer, breast cancer, prostate cancer, lymphoma or leukaemia, in a

warm-blooded animal, such as man, in need of such treatment which comprises
administering to said animal an effective amount of a compound of the formula (I), or a

pharmaceutically acceptable salt or pro-drug thereof, as defined hereinbefore.
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15chenot herapy may i nclude one or nore of the
follow ng categories of anti-tunour agents: (i)
antiproliferative/antineoplastic drugs and
conbi nations thereof, as used in nedical oncol ogy,
sworeoern4sd4kyl ati ng agents (for exanpl e ci s- pl aCiaB2006/003838
carbopl atin, cycl ophospham de, nitrogen nustard,
nmel phal an, chl oranbucil, busul phan and nitrosoureas);
anti metabolitcs (for exanple3santifol ates such as
fluoropyrimdincs |ike 205-fluorouracil and tegafur,
raltitrexed, neihotrexate, cytosine arabinoside and
hydr osyuncesahat arstaimensbinte trastmpisinothiterespi inventémphaude
%EJ&E?%XI%&? Sm}Jelo%‘E lﬁ%béﬁm&' B@cRL&%M Qér'\hc%l cancer Ewings
doxor ubi ci n, daunonycin, epirubicin, i1daru
rﬁl}p@tﬁy@wpb@sto@adqapwwr@pma aﬁ@aﬁpamqera\ar?qjsp pApcer, colorectal cancer,
bR daQldr 1 AMENScef, nlanSX A MRz RatbGR 1Al ALY Ergﬁl del1 KBig
vincristine, vinblastine, V|n§e5|ne and vi norel bi ne
aracer DNSSHLAS 2pd selkogll fing spngen(SXbEBragyiTic ggnger, head and neck cancer,

22410 PAcSOFRACARE:, LyMPhBini MiSedih@hia €xanpl e
eplpodoph%llotOX|ns like et%505|de and teni posi de,

ams ac L PHEDACI bR ActiyHy ddimadheatiphe&revpay by guplicd as a sole

qxérgﬁ,toatﬂa9 1VRBL 18 additidh 88 caouAESLROEMT ok, '0RE oraXREBhE
ta i fen, torem fene, raloxifene, droloxifene and

?Sé‘ﬁi%/)’f UHERTH O S CPERBT B AR becghicsddy svay pighe
e@ﬁamh@uﬁ bytesal alrﬁeﬁaratamrma@ﬂm&@g eNGe (liBIdueMRmPbRnts of the

bi cal u i de, flutam, de, [utam de and 30 c fcron
SeBmb I e P ohite Q) rcology 1® T PGB @ e APmation 0
ed(ﬁéﬂa{t Corge St @krhdht tol teuIac Rltibm vah daildws B @bdidh) oncology the

%%%)eqéQéé%r exagg%%ﬁa$%estrg%?gﬁg %@ﬁ%ﬂgfm@ﬁmy

| trdatnmnt dufised HentinteRadiphebea surgng Sddioiodpg or bleatrrrodzmlp;a Such
gérg argeg 1%(: e osntt:a%‘nr% TE OF %e fo %{Ng) tcotxra So es f anti-tumouy agents:
Pas I'Nas BErFay® Agent ST Whih
i (@h| b pntlmdﬁ@emveéaatnheoplaamslrugm ar(dfqgmbexmmp ﬂereof as used in medical

"cﬁahélhéﬁwcﬁ% lﬁﬂ?to | géHthfér%iia?nrélé 5§%1n éC%IBc\?ﬁa?& and

ors o ase plas of receptor
Sfyblapttasighajnide, mhvgenlnnmatﬁ, mglphalfm‘ clgwr@mbwﬂf lastlphan and
; 5 ol .
(kA ob e SRR SUEMe el SR o) AR RS R
(§-Bvorentenihzing taghfr, aatiirexed, bisthomeraicheythpine pabingsidamg
[ 09(?9&4 Q&Mlmaﬁqnﬁm&m@pw ex%ﬁpla tﬁ@wcﬁ&mg%ﬂ&yaﬁb

anesy transt erase |n

i Wﬂnbfrcmmi@onwrra d3uemy e, gpigdiding rﬂambtcex gntamcm-c dactinoniycin
S&l m%&ﬂ%ﬁy r&hﬂﬁu&tfé B RAER ekmlmlﬁaraﬁmoﬁo@,ﬁlk@ mmhﬁe

i nhi bitors he eprdermal growth factor Iy (for

exahigsties, E@ﬁ@“’fe&ﬁﬁi Viporelping §n41@>\qzq15déf§ explaaf WP@?% % ch as

NofodsonielaQd Rinibithds vor QRAGR ¥ ibodbphyllotoxins like etoposide and teniposide,
nmet hoxy- 6- ( 3- nor phol i nopr.opoxy) qui nazol i n-4-am ne

(?@%Sfimnﬁﬁpmp gean P@d(csmeioﬁww pheny1) -
6(,117 %ﬁt@atmtgsg@meﬁ Mé&%g@f#@éﬂeﬁmﬁﬂ@@n@ﬁf&ﬁf&eﬁhfeﬂé b,
m
c‘ﬁ Oes\f%le@r 8?18 f:‘%ﬁ@} yg?@(%eswwawwm FEReE R gl
| fuhvdstang), fhﬁtu(n@foglﬁ:iﬁ)} ExanfpQybidaSfa ) h@tammé:jxﬂ%utéﬂﬁ& A It he
an or exa e

pl at el et -deriv r owt
PR aecin, Bt LN GBS P ot

leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase
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(v) antiangi ogeni c agents such as those which inhibit
the effects of vascul ar endothelial growth factor,

(for exanple the anti-vascul ar endothelial cell growth
factor anti body bevaci zumab [ AvastinTm, conpounds
swiohoassshose di scl osed in International Pat entr/@g006/003838
Appl i cations WO 97/22596, WD 97/30035, WD 97/32856 and
WO 98/ 13354) and conpounds that work by ot her

mechani snms (for exanple linogide, inhibitors of
integrin avr33 function and angi ostatin); (vi)

vascul ar damagi ng agents such as Conbretastatin A4 and
cdnpom(fs exingdd sedirprpld, trerala vororsdd anPgkamppstane) and inhibitors

i ' 9/02166, WO00140529, WO 00/ 41669, 25
BB SR 8% o W02/ 08215 (vii)
dnt) i sApss wiidr iajpbie sancéraell exapl Eortchasee wiialbprateiease
di.r.ect the t ' - A
S ek ey For R BBk oF By P i SRRl i or
dpptioaches, including for exanpl e approaches to

repl age. r _ -

L

Fopronihodiys. et frylor spmtaanttedics (fetexasple Fyset-abbhgntibody

GALRALNE &ﬁ i3 End OV G018l IA S BB DBSH Shabdlyl
ase enzyne

nitroreduct e and approaches to 1 ncrease
panifernte ietbbitora MEK inbibistis getiesdppye whidbiterd st sareapiroRe h
ASna Gl bibir e Y&k KERHS LR PGiErs SEME efifEmABYowth Wekor family (for

2007/ 045844PCT/ GB2006/ 003838 - 32 - élx

it ERER dpyilyipioripakings mhitiersgaiiig A @rohioxutmipgrophenyl)-7-
%‘tﬁ’dxy-‘%—(@%r%lﬁiiﬂ#pY&boﬁﬂEﬁiQ&@ﬁ}?&aﬁlﬁle |(%lﬁiﬁiﬁﬁ§,e]\f{ﬁ@chyny}phenyl)—

i mmunogeni Ci of patient tumpur cells, such as

{6 HHEP B BHE D H B eUR eI R iniRs OSHY 2 B e igmido--G-
| dRfofd-4-BHbdPhefy Iy -(FhRRMb R EBoIBEHRRNRILaERE QI 033)), for
stinmul ating factor, approaches to decrease T—cel{, .
£FPaplghibifs b the RBilsTdrHGd groRs et SRRl AR feergmplednhibitors
ek 13Fatsy ke fictoansfigct ed dendritic cells,

approaches using cytol dne-transfeeted tunpur. cell .
PR SHian o GaE L o e AR AT Oy e Sh Db et
(tgwit Fhckor QY& leankpMihb hiitdv S culdd @hdidielig cE0 proexafpbeanChide
inhibitio eg.fl avopiridal) and. other. inhibitors o
Bttt LR B e BRSPS ey el

i Aphilibations &/00F7/249€ VO RY/AaSs, WD 7BLRET anliwi@ 98433 5ay0kdv ed
R PO YR G P Bl R P TS
| a3 Htcaoisandangiostdtin);) di fferenti ati on agents (for

exanple retinoic acid and yvitamn D), ,According to .
PP it dgpetn AR odine SRl 44 A6 PRy betosed n
ph&tirdealPdad A pplivaios WO 0V 0ZIGHPWOS0/ME528, WoMdcsiingD, of

t I def,i ei nbefore and an
a\gg)loﬁiggir?él %g&%%%%r%%wds}%g)é?gﬁce as defined
heiiedntikeabctherapion; for boeanpbanthere vthichraeativeetad tooke thige@mtisted above,
Ther e i t.her.. pr.ovi .is a conpound of the formula
(ﬁuf, as&rbfsajsr@%aa?%%%gaﬁt%%(tésafslgy acceptable salt or pro-drug

t (véd) e @bne thaayehproadied) erxchidimgéfrexanplé aprassieesitareplacesbéroalt

of treating.l | ' ne di
b AL g Bl BRI T SR
ofrotdhe thayanylhpprdables seh ag thokrarsing cpiasineddainynases themidits] kinase or

fagiatcteéatnﬁt?&g&émeaeiz Jntag rna%aegsitggﬁeggﬁ%ﬁngtﬁ%&a%& ded

ruse 1n a nethod of treatin
chemotherapy or radiotherapy such as multi-drug resistance gene therapy;
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of the joint (especially rheumatoid arthritis,
osteoarthritis and gout), inflanmation of the
gastro-intestinal tract (especially inflaramatory
bowel disease, ulcerative colitis and gastritis),
| WOl 289iettd4eon of the skin (especially psoriasi 8CT/GB2006/003838
eczema, dermatitis), nmultiple sclerosis,

at heroscl erosi s, spondyl oart hropat hi cs (ankyl osi ng
spondylitis, psoriatic arthrdisi-s, 25arthritis

connected to ulcerative colitis), AIDS-related
ncuropat hi es, system c | upus erythematosus, asthna,

10 onimmpnshorapy eprreachesnigeldisg fs Bxamplsyesriéveianil §1-Vivo approaches

Rb Gldfeadel the mﬁ%b%enrc% efgaﬁ&g wn&d,& 11k &80 AXARNFQEEL with cytokines
sepsi s, and acute and chronic hepatitis (either vira

kﬁa%ht aspitagleudsin 2 ierleykin £or grinalocye BvicWekRSE SolenycEmBlsLingagpr,

tabrohdhesnel @crézls); T—c@ﬂ aerdD f@@&g béu@gaalralnyfeééh ﬂﬁ&ﬁ@&@}i@ k&h as
salt or pro-dru her eof , as defined hereinbefore, for

(F¥okine- trénﬁ%d&ﬁ%*ﬁéﬁﬁ cflls, aPHERAgheR W Ee Ok BE-RRNqCEhHIRGYE oLl
dinseasiesprodht LisHFURL idiRasRBoaRd al | ergi CI at Opl e
di sease war m bl goded ani mal _such. _as

1 paF‘ilf %yaiea*?maweaﬁijw fopframpls (g wmbatm{Sl(sg ﬂadeladOD and
ity mﬂﬁuislo(f adil cyclaemmoabé (@g &@bkpoﬁft kiRb <Ry, GHhitGrofshde a@&fa
%@&gefln Perelanfore OV|ged for use as

er Kigaseiavelyedip Wétﬂ%ls S EsYAsAn e HPH’EC
| inietiis){ @RRIRK Alsloye ddacuymt Mihbitalsfdndi ti s, osteoarthritis

! , . nfl th t {. |t t
QB podtitangechePiviay By Msonar e sead e i Morat i ve

c oI it Asccﬁmdg gakib bipeétsf the invtdtmmirtd io proofded efnﬁxaﬁkacmtlcal
osmon co g{%iﬂ%e{ <%SI Sl’lnd o%ﬁleqaﬁnuija aggil?érﬁr %x%rggﬁeforg an{s an

rosi 0SCIPerost's, spon

(aamlklyﬂm@ smtngm@pmublsydmct assteﬁpmldwreafobibreébﬁ the ¢anjodyt treatment of
q;%%gitis connected to ulcerative colitis),
AFDS T el at ed neur opat hi es, system c | upus
ayt hefhtrosusithaasiohided is ¢ heroprivad ofsht fountla Uk of apigrmaceutically

[ Iy
gicée??agge?alt er n@@ ﬁﬁlg ttﬂe?eof E& @#rn!e& da?eallrg%?ogé gchr algesxﬂr gﬁattk%dxf treating
Hefrahatpry d(sefrspﬂa exrtmmnmm dlsmﬁ@taed dligreidatoniodifaayes.
Fur t hey paQﬁc%Yajr d @Qnﬂo%n& Mheui%ﬁmﬁ; { OPQ%%&QUt&FH}I Jl@?ptab]e salt

formula (1), or a arnaceutlca? 'y accepta
tth%?%foars defired deeinheforehie previdpfoprss in § methpéofiieatirzdefapmeation

Qfr L eﬁ:@&gl rh&ﬁ(atdf@ﬁﬂﬁ‘x‘ﬁs togt@oatltﬁﬁ@st Jﬂ@%gutpﬁnﬂammatmn of the
i nf | anmat or seases, autoi mrune di seases and

HeFE-igtestingt %«mt fesrepigtaigBammepory bphAisspss otiesertiam pals angtic h
35 stHBY); inBRASatihat 8 siap @éﬁec;ahﬁps%hgs@s Q(fzeﬁlp Qe A R8Es), multiple

reqU|red for the therapeutic or ophyl actic treatnent
éFle%PSﬁeﬁﬂﬁr%sﬁlle@ﬁls’é%?qdylﬁi“SF?Pfa@feat(q Hocm&pasislify, proriatic artirits,

NeGASS@hhdceddeuvaitive doldR) NS Rdat@ mehiRBatlios gyst&ﬁamﬁg
t he, rout e of adn%nlst atlon and the severity of

| TR0 PFEME CRFgRIE QOSTRCYRNE diseases Rrophdisy @ﬁ‘@‘éls gl
axiatos; diskredMndrBh& GepsiB) £ el chrob@ hBMiKY(eltifer viral, bacterial
eng?s%ged In addition to their use in therapeutlc

Yne, the conmpounds of formula (1) and 20their
phar meaeht baldedyis a@smpxtuah) b&ths fkhgla &k € Pharmadettiod]lp 0

usef har l.cal to n_the devel opnent and
R AL At ST 8 Sficpp in the
fiesntnieeofanfdmhidiirg dis@kes] suoiamiRCdisea@b andulelRidips deases in a
cell_ﬁ%flg ac H Vi E% in laboratory animals such as

A Plepdgd el sBivaS My nkeys, rats and nice, as part

of the search for new therapeutic agents. The

invention will now be illustrated in the follow ng
Exanpl es in which, 25generally:
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(i) operations were carried out at ambient

tenperature, i.e. in the range 17 to 25C and under an
at nrosphere of an inert gas such as argon unl ess
ot herwi se st at ed; (ii) evaporations were

cabnRiEedsut by rotary evaporation in vacuo angcmoBioodp3s3s
procedures were carried out after renoval of residual
solids by filtration; 30(iii) colunn chromatography
(by the flash procedure) andzgedi um pressure |iquid

chr omat ogr aphy (MPEC) were performed on Merck

Ki esel gel silica (Art. 9385) or Merck Lichroprep RP-1g
( Ar t I0308)lar 2 venmet ghizsfersild (I ar oifeahavediciliyowsdptable salt

Pm %ma%f}qg éggs?c{egﬁéﬁédggilo% 890@4(1@9 ﬁ)‘cls %&: as a%ldédwarﬂent in the

or usin oprietory pre-pac
riermeht gfifbensitibi g"aheejatnt @g@gallsf @pm@t@ﬁpﬂtlmt%te%@pmnd

groﬁg n%ﬁl%g 59&{@'% Rmuna@ Bhd ésﬂ&%ﬁy aRLALRIRY ﬁmmlsease
ear ch ressure |iqu
atieerntise @gmapthiygaémoyﬂmatwe pf e ﬁé@(eél??c’@ﬂBP%Oé@S@r %@ema
%ﬁ'ﬁ:ﬁl’t@)‘ 411{1&19}6 sf:lglrosﬁ)ﬁlﬂfgp)kcﬁergps %o@&ﬁ%pgﬂg(aﬁ%smg

preparative reversed- phase 5c¢ol umn; y yi el ds,
viierdelify PSOBAEC ardiFids, At ceneg et o [ipeie e SRR nARRS Telated

%ﬁﬁbﬂﬁ@é Systemic lupus(eY})'thénﬁtcgﬁ‘sn idha cﬁr@ﬁc Shstrd@ive 18 dRfases,
he end-products of the Formula (I) were confirmnmed by

rm@ncb@ﬁ, iHe et reeiraiery fRdressNIdoah a9nsts: %@@t%@ée’fﬂiﬂalﬁ

t}%?hﬂﬂs%ﬁ@pvnfaﬁ%&ctéia%’ﬂt&@d)bar dment (FAB) mass spectral
a were obtained using a Pl atf?rm spect ronet

r oand Fusie prvish sdisrisaeie compengd ol e Lpnipd; gt pgaa‘frﬁc%lpcally
NRERkIbIE Tk &Bredﬁhﬁdéf@é@eﬁeﬁ){b%ﬂﬁd; gdhe MMRE&RLND ahedshinbit for
red on the delta scale prot

val ues were ne
F5E s Weataed AR A BT s R TR FRe R g A fergic/afopic
J@&hsed W@ﬁnﬁ’&@mﬁ@@tﬁhﬁl@ﬁ&la@ﬁnaﬁper ating at a fiel d

strengt h of 400 ri.,an Gem 0 s ctro r..
oper a Sﬁﬁtegtab%"eft?eeﬁlﬁ ﬁ?@?ﬁéﬁflug?dq%b%‘ﬁ/&fmp lé"il?é]r’mp ot
DRXtrd00 Rt iangelatrolFRMrzlisesise &Ille*ckseﬁrﬂﬁlvB@@]ed depending on

3B Peacine ARG A g g Gy B RERR he weaa. o

t ﬂﬂmﬁﬁh hieranpe] f25 exaoipleet- M(Bﬂg/kg) @rﬂfefratéydi 50 mg/kg if anivipaged.

i nter wer e no en
o par e R BaOR g HEORE leti¥ink hd pOBIREEELhBE M and
Hﬂ-’thlcphamnideamraﬁgd adctiR)blanlly tbcrchl\A%e allsrailsyﬁxil 83 pharmacologmal iopls in
t i n oi.nt UNGOr r-ec

US ﬁeve%p%él%t aflé sta rg%réiés tg of In ? \;zt? ?rglr}?ré Wg{egt sgﬁérgsr 1%} ﬂggvaluatlon
atpfphfr lfeats obmhibitorsiof ceﬂiatzcﬁe aqbp@sr mtlmratqm Iammnlg swbuamaﬁﬁ flegs,
t {A@bl&nﬂoﬁe?g Fla[% ﬁld%c Qsepaft%ﬂﬂg lséaar&llle W thr rgfebt‘?d' e@aﬂ@d

t | 'SAtTon Froma conventional or gani c
sol venfhe srweﬁlcalsmémhmh@ﬂlustn@dhlam If01103{@@t%<ﬂ@1316é¥1h’é¥0hor
hg@ﬁ@ﬁﬁy. al one or in adm xture;

@ operations were carried out at ambient temperature, i.e. in the range 17 to
25°C and under an atmosphere of an inert gas such as argon unless otherwise stated;

(i) evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids by filtration;

(i)  colummn chromatography (by the flash procedure) and medium pressure
liquid chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or
Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck,
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(viii) the follow ng abbreviati ons have been used: -
DVBQdi net hyl sul phoxi de 25THFt et r ahydr of ur an

DI PEAAr, N-di i sopropyl et hyl am ne | PAt svpropyl al cohol
Boc/ BOCt ert butyl oxycar bonyl HClhydrochloric acid

300 TBAIenzy| oxyear bonyl Tftrifl uoromet hyl seCph8epb/003838
Li HVDSI i t hi um hexanet hyl di silazide - 35 -

PhNTf 2N- phenyl - bi s(tri fl uor onet hanesul f oxi | m de)

Di vl E1, 2- di net hoxyet hane - 34 -

CDMI2- chl or o- 4, 6-di net hoxy-1, 3,5-triazine - 36 -

Exanple 1 _ _ . _

NPHr@stAdH Gopheny Bying ploprdifry preetabked notpapiiasedlica galyiljerelh

yéxlnﬁf;l@ R@ﬁigépﬁﬂ\fb' di%héa@ﬁ%ﬁ;%a%%raphy cartridges obtained from Presearch
Ltd., Hitchin, UK, or high pressure liquid chromatography (HPLC) was performed on C18
reverse phase silica, for example on a Dynamax C-18 60A preparative reversed-phase
column;

(iv)  yields, where present, are not necessarily the maximum attainable;

) in general, the structures of the end-products of the Formula (I} were
confirmed by nuclear magnetic resonance (NMR) and/or mass spectral techniques; fast-
atom bombardment (FAB) mass spectral data were obtained using a Platform spectrometer
and, where appropriate, either positive ion data or negative ion data were collected; NMR
chemical shift values were imeasured on the delta scale proton magnetic resonance spectra_
were determined using a Jeol INM EX 400 spectrometer operating at a field strength of
400 MHz, Varian Gemini 2000 spectrometer operating at a field strength of 300MHz,
Bruker DPX-400 operating at 400MHz or a Bruker AM300 spectrometer operating at a
field strength of 300MHz — measurements were taken at ambient temperature unless
otherwise specified;

(vi)  intermediates were not generally fully characterised and purity was assessed
by thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis;

(vii) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus or an oil-bath apparatus; melting points for the
end-products of the formula (I) were determined after crystallisation from a conventional

organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture;

(viii) the following abbreviations have been used:-

DMSO dimethylsulphoxide

THF tetrahydrofuran

DIPEA N,N-diisopropylethylamine
IPA isopropylalcohol
Boc/BOC tert butyloxycarbonyl

HCl hydrochloric acid
Cbz/CBZ benzyloxycarbonyl

Tf trifluoromethylsulphonyl

LiHMDS lithium hexamethyldisilazide



To a reaction vessel charged with

1- et hyl - 1H pyr azol c- 4- car boxal dehyde (84.5 ng, 0.77
nunol ) was added a solution of tert-butyl

24( 4- pi peridi n-4- yl benzoyDam no] phenyl ear banmat e
(woepanedsas described in Method 1 bel ow, 300pamcBD06/H3838
runmol) in dichloronethane (7 m) and

IV, N-di net hyl formam de (0.5 nml). tert-Butyl 2- 10

[ (4-pi peridin-4-yl benzoyDanm 3] phenyl car bamat e may

al so be prepared according to the process described in
Met hod 4 bel ow. Acetic acid (50 ttl, 0.87 nmol) was
added and t he PN i on MNipkenyt-bis@lifluwywerthagesgiforimigt)

anbi ent tenper re for,45.1m Sodi um
triacetoxybordﬁy ride (%ggﬂﬁ%@H%S%gcnnol) was then
added and reactPu¥is al | delddrotdes-diniethoxiot,3 a-thagcher 76
hours, before being diluted with nethanol and poured
directly onto an 15 SCX-2 cartridge (10 g). The
cartridge was washed through with nethanol (80 m)
before eluting the products with a 2M sol uti on of
ammoni a in nmethanol (50 m ). The relevant fractions
were evaporated to dryness and the resultant residue
redi ssol ved in dichloronethane (3 m) and treated wth
trifluoroacetic acid (I nl). This mxture was stirred
at anbient tenperature for 2 hours before diluting
wi t h di chl oronmet hane and 20 pouring onto an SCX-2
cartridge (5 g). The cartridge was washed wth

nmet hanol (20 ne then products eluted with a 2M
solution of ammonia in nethanol (20 nml). The

ammoni acal ft-action was evaporated to dryness and the
resultant residue was purified by flash chromatography
on silica, eluting with 10 % net hanol in

di chl oronet hane, to afford the title conpound (117 ng,
40 % ; 1/ MR Spectrum (DVBO d6) 8 1,70 (m 411), 2.01
(t, 252H), 2.57 (m 113), 2.95 (m 2H), 3.38 (s, 2H
3.81 (s, 311), 4.86 (s, 2H), 6.60 (m 11-1), 6.78 (m
111), 6.97 (m 111), 7.18 (m 1H), 7.31 (s, 1H), 7.37
(d, 2H), 7.57 (s, 111), 7.91 (d, 211), 9.56 (s, 111) ;
Mass Spectrum MrH+390. - 37 - Exanple 2 Using an
anal ogous procedure to that described in Exanple 1,
tert-butyl 2-[(4-piperidin-4-

yl benzoyl ) am no] phcnyl car bamat e was reacted with the
appropriate pyrazol ecarbal dehyde starting materia

(SM to give the conpounds described in Table 1 Table
1 H2N Exanple R Anal ytical Data
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SM 2A 1-C( NMR Spectrum (CDC:13) 3 1.81 (m
Commercially avail abl e 4H), 2.07 (m 2H), 2.25 (s,
3H, 2.56 (m 111), 3.04 (m 211), 3.39 (s, 211), 3.81
(s, 311), 3.85 (s, 2H), 6.84 (in, 2H), 7.08 (m IF!),
TwWRATRasskH) , 7.33 (in, 311), 7.82 (m 3H). Ma€BGB2006/003838
Spectrum MtNa+ 426. N, NI

-36 -

Example 1
N-(2-Aminophenyl)-4-{1-[(1-methyl-1H-pyrazol-4-yl)methyl]piperidin-4-

yl}benzamide

NH

To a reaction vessel charged with 1-methyl-1H-pyrazole-4-carboxaldehyde (84.5 mg, 0.77
mmol) was added a solution of tert-butyl 2-[(4-piperidin-4-
ylbenzoyl)amino]phenylcarbamate (prepared as described in Method 1 below; 300 mg,
0.76 mmol) in dichloromethane (7 ml) and N, N-dimethylformamide (0.5 ml). ter+-Butyl 2-
[(4-piperidin-4-ylbenzoyl)aminoJphenylcarbamate may also be prepared according to the
process described in Method 4 below. Acetic acid (50 pl, 0.87 mmol) was added and the
reaction mixture allowed to stir at ambient temperature for 45 minutes. Sodium
triacetoxyborohydride (250 mg, 1.18 mmol) was then added and reactions allowed to stir
for a further 76 hours, before being diluted with methanol and poured directly onto an
SCX-2 cartridge (10 g). The cartridge was washed through with methanol (80 ml) before
eluting the products with a 2M solution of ammonia in methanol (50 ml). The relevant
fractions were evaporated to dryness and the reéultant residue redissolved in
dichloromethane (3 ml) and treated with trifluoroacetic acid (1 ml). This mixture was
stirred at ambient temperature for 2 hours before diluting with dichloromethane and
pouring onto an SCX-2 cartridge (5 g). The cartridge was washed with methanol (20 ml)
then products eluted with a 2M solution of ammonia in methanol (20 ml). The
ammoniacal fraction was evaporated to dryness and the resultant residue was purified by
flash chromatography on silica, eluting with 10 % methanol in dichloromethane, to afford
the title compound (117 mg, 40 %); NMR Spectrum: (DMSO dg) § 1.70 (m, 4H), 2.01 (t,
2H), 2.57 (m, 1H), 2.95 (m, 2H), 3.38 (s, 2H), 3.81 (s, 3H), 4.86 (s, 2H), 6.60 (m, 1H),
6.78 (m, 1H), 6.97 (m, 1H), 7.18 (m, 1H), 7.31 (s, 1H), 7.37 (4, 2H), 7.57 (s, 1H), 7.91 (d,
2H), 9.56 (s, 1H) ; Mass Spectrum: M+H"390.



2B NWR Spectrum (DVBO (16) 5 1.67 Commercially

avai |l abl e (m 211), 1.78 (m 2H), 2.08 (m 5H),

2.59 (m 1H), 2.93 (m 211), 3.48 (s, 2H), 3.74 (s,

3H), 4.86 (s, 211), 5.92 (s, 111), 6.60 (m 1I-1),
6wolodmmusskd 1), 6.97 (m 1H), 7.17 (m 111), 7pG8cEm)6/003838
21-1), 7.91 (d, 2H), 9.56 (s, 1ll-1); Mass )11, N1
Spectrum M -Na+ 426.

-37-
Example 2
Using an analogous procedure to that described in Example 1, fert-butyl 2-[(4-piperidin-4-

ylbenzoyl)amino]phenylcarbamate was reacted with the appropriate pyrazolecarbaldehyde

starting material (SM) to give the compounds described in Table 1
Table 1
O
)
H

H,N

2

Example | R Analytical Data SM

2A NMR Spectrum: (CDCl3) § 1.81 (m, | Commercially
4FD), 2.07 (m, 2H), 2.25 (5, 3H), 2.56 | available
N (m, 1H), 3.04 (m, 2H), 3.39 (s, 2H),
| 3.81 (s, 3H), 3.85 (5, 2H), 6.84 (m,
2H), 7.08 (m, 1H), 7.24 (s, 1H), 7.33
(m, 3H), 7.82 (m, 3H).

Mass Spectrum: M+Na" 426,

2B NMR Spectrum: (DMSO de) & 1.67 Commercially
N/ \ (m, 2H0), 1.78 (m, 2H), 2.08 (m, 5H), | available

N 2.59 (m, 1H), 2.93 (m, 2H), 3.48 (s,
| 2H), 3.74 (s, 3H), 4.86 (5, 2H), 5.92
(s, 1H), 6.60 (m, 1H), 6.78 (m, 111),
6.97 (m, 1H), 7.17 (m, 1H), 7.38 (d,
2H), 7.91 (d, 2H), 9.56 (s, 1H); Mass
Spectrum: M-+Na"426.
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- 38 - Exanple 3

N- (2- Ami nophenyl)-4-[ 1- (1H pyrazol - 3-yl net hyl ) pi peri di
n-4-yl i benzam de eCw NN 5tert - Butyl

2-[ (4- pi peridi n-4-yl benzoyDam no] phenyl car bamat e
(proepereas4as descri bed in Method 1 bel ow, 200PayGB0E103838
nrnol) and 1H pyrazol e- 3-car bal dehyde (50.7 ng, 0.53
nmol ) were stirred at anbient tenperature in

di chl oronet hane (5 m) for 13gaur. Sodi um

tri acet oxyborohydride (150 ng, 0.71 mmvol) was added
and the mxture stirred at anbient tenperature for 48
hiample Yhe resulting sol uti on was absorbed onto an

s R A L

sol ution of anmo anol (2 colum volunes) to
give a foam This was dissolved in 1,4-dioxane (2 m),
a 41V1 sol ution df hydr ogén ri de i mH}l, 4-di oxane (2
m ) was added and the sol uti i riled lat anbi ent
tenperature for 48 hours. The Pproguct 3 filtered and
washed with diethyl ether and airodried~The resulting
solid was dissolved in 15water, basified with 2N

sodi um hydroxi de and the resulting solid filtered,

Vs Iﬂﬁgrl Wi @fblﬁ’éﬁaﬁw ﬁﬂn%zéiﬁ %%aéﬁﬁ% r@rg elglilaF ﬁﬁkﬂﬁd in

title conp ectru

(e H@‘v)lovs 290 mx, Q 3 lnmmnl;l)and T-Osragote 8 -gettialdehpdeq 80.7 mg, 0.53

. |r]nha>l) were RRrrdd Bt ardbiknt tgfnprégan(é m d?(!ﬂ)mmﬁﬁtﬁaﬁe gisml) %;r ljkpour &odifim

gtnq_ogtog@orqtqil}de (S;SOgI;g, |(Z)|)d7 1 ngp.q)l) wag agded(apl the ]_q}}ture'ptngq_i g @{mbxent

g%r%ﬁ?egat&e 2 gg $ourd: Hihe 1 gs%ltélg s&iMBonlddl absVBSS ol &€ S E 1N co MRl

N %?ﬁ%l&ﬁé‘ﬁfy%eﬂwn@ﬁ PBrpatlpsse) el thendhawmsedpt cligdyyitha
20k sdtuijoarvehbyblipinpedthabn4 wMuhb ©61%a88) @Lsive a foam. This was
dissolved in 1,4-dioxane (2 mt), a 4M solution of hydrogen chloride in 1,4-dioxane (2 ml)
was added and the solution stirred at ambient temperature for 48 hours. The product was
filtered and washed with diethyl ether and air-dried. The resulting solid was dissolved in
water, basified with 2N sodium hydroxide and the resulting solid filtered, washed with

water and dried under vacuum to give the title compound (61 mg, 44 %). NMR Spectrum:

L NMR (DMSO dg) 6 1.71 (m, 4H), 2.07 (m, 2H), 2.56 (m, 1H), 2.95 (m, 2H), 3.53 (s,
2H), 4.86 (s, 2H), 6.16 (s, 1H), 6.60 (m, 1H), 6.78 (d, 1H), 6.97 (t, 1H), 7.18 (d, 1H), 7.37
(d, 2H), 7.64 (m, 1H), 7.91 (d, 2H), 9.55 (s, 1H), 12.59 (m, 1H); Mass Spectrum: M+H"
376.
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0 Using an anal ogous procedure to that described in
Exanple 3, tert-butyl 2-[(4-piperidin-4-

yl benzoyDam no] phenyl car bamat ¢ (prepared as descri bed
in Method 1 below, 200 ng, 0.51 mml) was reacted with
Swioebdvorys4d, 3- di net hy1l- 1H pyrazol e- 4- car bal dehguieB2006/003838
(92.6 ng, 0.60 mol) to give the title conmpound (68
ng, 36 910); NWR Spectrum (DWVMSO d6) 5 tol.63 (m 2H)
1.78 (m 2H), 2.00 (m 2H), -3966 (s, 3H), 2.57 (m
1H, 2.94 (m 21-1), 3.25 (s, 2H), 3.50 (s, 3H), 3.99
(s, 310, 4.86 (br s, 2H, 6.60 (m 1H), 6.78 (d, I11),
dxamplad 111), 7.17 (d, 1H), 7.37 (d, 2H), 7.91 (d,

@Z—Agrilﬁé)héxﬁﬁl)-éﬂ-uﬁ)-E(S~%§l%xy39Sgtiifn@myl-i\#—%}ll'azﬂi%yl)l@fﬁ‘ﬂmiﬁer@im

N-YlPhenpdpidpheny 1) - 4- {1- 1(3-etliyl- 1H pyrazol -4-y1) el h
yl | pi peridin-4-yl{benzam de tert-Butyl
2-[(4-piperidin-4 Dam no] phenyl car bamat e
(prepared as de [ bt hod 1 below, 395 ng, 1.0
m nol ) and 3- ethyﬁ- H-p» azel g~4- car bal gehydc (149 nyg,
201. 2 nunol) weré stirred at |enH tenperature in

di chl oronet hane (10 m) for 2 . m

triacct oxyborohydride (297 ng, 1 4 nriol) was added
and the mxture stirred at anbient tenpérature for 24
hours. The resulting solution was absorbed onto an
SCX-2 col um whi ch . was washed with netha 2 ol um
Veinganspalagres preesdutere et datbed & rpmgle 3 fe'zfgmty %vi(fc‘wmaﬂ%‘m‘*-
Sﬁw&é}@)ﬁmﬁfo]@eﬂmfbamme @}@gab@ra@ ldes@abesa@xh N@Thod 0 bIFBIN0 b,

t'h odu
gﬁﬁ%}?ﬁ@@éﬁﬁg}ewﬂgﬁ P“F*é‘ﬁ% ﬂlﬂf@hx}\nl{frpy_rﬁ@ S‘ﬁgcgil?élﬂﬁiy ?ﬁr’\ﬁ 6
dh g h. cr a8 RARR- theliiR 061%1361{1‘1%1%68/@? 3@"’/@3Nme_$bebtﬁlm (DMSO de) &

dlchlorone?haneﬂéﬁ 2 and trifluoroacetic_ac m )
Wae3 @idEY Laibdms H: A0%ttrEl) 510G Bedts 47 61, Héﬂf?s%a(tn GONLE
@Lgni 56 @,n@}gr ﬁbwg%H)Tzh% {brﬁ @ml demgl $1), ¥i7B (m m&ts 97 (m,

bed o whi ch was washed wifh
nEDh&Ab(d: é@ EéﬁéﬁwﬁHMI%ﬁ%sZﬁ)a"rﬁ(ﬁ l\@ﬁé%%&!%}é}“ 434.
eluted with a 2M sol ution of amnia i n nethanol (2
col um volunes) to give the title conpound (232 ng, 75
odxampleSR Spectrum (DMVBO d6) 8 1.18 (t, 3H), 1.65 (m

2WM)(2-Almir dpHefiyl)- 2@—{(323tk@®1ﬂ%yr2ﬂ01 Haylebif1]piperidindd -yl heBamide

(m 2H), 3.34 .86 (br s, 211), 6.60 (m
111), 6.78 (d, 11 6 97 (n1 111) 7.17 (d, 101H)
7.29 (hr s, 1H), / 1), 7.91 (d, 211), 9.55
(s, IH, 12.39 (s \ Mass Spectrun1 Nh If' 404.

N
H

tert-Butyl 2-[(4-piperidin-4-ylbenzoyl)amino]phenylcarbamate (prepared as described in
Method 1 below; 395 mg, 1.0 mmol) and 3-ethyl-1H-pyrazole-4-carbaldehyde (149 mg,
1.2 mmol) were stirred at ambient temperature in dichloromethane (10 ml) for 1 hour.
Sodium triacetoxyborohydride (297 mg, 1.4 mmol) was added and the mixture stirred at
ambient temperature for 24 hours. The resulting solution was absorbed onto an SCX-2

column which was washed with methanol (2 column volumes) and then the product eluted
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Exanpl e 6

N- (2- Ami nophenyl)-4-{1.-1(1,3,5-trimethyl-IH pyram - 4-

yOnret hyl | pi peridi n-4- 15yl )b enzam de Using an

anal ogous procedure to that described in Exanple 5,

t WOt 20a4y8424 ( 4- pi peri di n- 4- PCT/GB2006/003838

yl benzoyDam no] phenyl car banat e (prepared as descri bed

in Method 1 below, 200 ng, 20 0.51 nmol) was reacted

withl, 3,5-trinmethyl-111- pyrazgl-e- 4- car bal dehyde (83.5

ng, 0.60 nmmol) to give the title conmpound (70 ng,

56% ; NWR Spectrum (HVMSO d6) 6 1.65 (m 211), 1.77

(Wﬁh 2AM polutiorgg a(nmonjg ImzpethanoD@ colymn Iluines) 2o dige the progidf as a

3 1% f&gﬂ 8%}1*9( gas%mgg ch.?o:h)atogl?é 133401{ stlica %ﬂua)%%w A (n%%hanol in
@ﬁbrqm?th@pb The7reg_1¢ue(vgps dg@g_oiyed m7d13h;lor(>@ethggpﬁ m )'png glfkugroacetlc

1) wad alded ahilite nYBSS sARQICHS MBursME mlé%%mp%émmhe

200 /045844PCT/GBZOO6 003838 - 41 - Exantple

NeguitingsplHtgHEaHppgorbed pato pp $CH=Zohmtn) whieh qumaﬁhﬁé az%\|me§16901

](2 By Ivbﬁin@? halink de polihd? enza i e 2N JNufien o8k dniBEt VI

1%@%@%&%@@&57%% %}IVQ the filqeomppmdd23epe.dp f4NMR Spectrum:
YD E 9% 1] ISerBHE 1)6B PW(?@QES 0. 06%59,9?@9'7 @ 3H), 2.95
bel ow,

describéd in od
divs 38 véd (3 At 446 dbrex éﬁé 6(E9 GmmH), @%&i(deb'@l ed7 e 1 )d 17 @,
Uﬁ{)nﬂz%r L, %11 3'93& Siiybad 1h(d 2‘}1)4M§§| 1yl 92139% 1hyduggen
chl'orid e in | oxane 00 ‘mmol’) was t hen
04The resultant suspensi on mas al Fowed to
marn1to roon1tenperature and in lunps broken up by
agitation with a glass rod. The reaction m xture was
6 5t roomtenperature for 18 hours. The m xture
sz—fAlrrhh@ﬂﬁﬁ!yl)-hu{lﬂ-ﬁll 3Ll cOiiyi-1 B r 5401-i#-61) Rbthal] pig &l HiAS-
oIveg in water (200 nil), and the solution
} 8t % o0 pH 12 by slow addition of a 2M aqueous
sol ution of sodi um hydroxi de. The m xture obtained was
extracted with di et\hane (300 nml) and the
organi cs separat €. [The|aqUyeous phase was further 15
extracted with di¢hi r
conbi ned extracts washed wi th d |ed over
magnesi um sul phate, filtered and ? ed to give a
clear gun. The gum was taken up if diethyl ether and
re-evaporated to dryness to afford the title conpound
(5.69 g, 93 %; NWR Spectrum (CDC13) 5 1.81 (m 4H),
208 4n ddalogdds prodedibe tb $hat &bdrjbed h BX@mpINS, Idr)butyd 20 - 161mndm-4-

TR RO NI ENE I VER T

368 | mkhoB vak Mactad dith 1, MhrsEncBrd cHpyrzoldM Edrbddi)de (83.5 mg, 0.60
mmol) to give the title compound (70 mg, 56 %); NMR Spectrum: (DMSO d6) 8 1.65 (m,
2H), 1.77 (m, 2H), 1.98 (m, 2H), 2.09 (s, 3H), 2.18 (5, 3H), 2.57 (m, 1H), 2.92 (m, 2H),
3.24 (s, 2H), 3.63 (s, 3H), 4.86 (br s, 2H), 6.60 (m, 1H), 6.78 (d, 1H), 6.97 (m, 1H), 7.17
(d, 1H), 7.37 (d, 2H), 7.91 (d, 2H), 9.55 (s, 1H); Mass Spectrum: M+H" 418.




20

- 42 - Exanple 78
N- (2- Ami nopheny0-4-{1-[ (1, 3-clinethyl -1H pyrazol -4-y8m
et hyl | pi peridin-4- yllbenzani de tert-Butyl (2- {
[4-(21-{1, 3-di net hyl- 1H pyrazol - 4-yl net hyl } pi peri di n- 4-
ywbhenmnesghd am nol phenyl ) carbanate (Met hod 6 bel@eB2006/003838
92,3 g, 183.3 nrnol) was slurried in nethanol (754 m)
and water (141 m) and cooled to 0-5 C. Concentrated
hydrochl oric acid was added-@ni ntai ni ng the
tenperature bel ow 20 C. The reaction m xture was
stirred for 20 hours at anbient tenperature. The
rxampledid was cool ed to 0-5 C and aqueous sodi um

dr oxi ULinOmr 2 B0t Al Dk ALl e
I e R S B A PR o
ryédhenzamiideni xt ure was heated to reflux tenperature for
30 minytes before cooling to 20 C over about 4 hours.
Theypgoduct was coll ected by fi Itra,gj_ and washed

Wi queous met hanol before being drjed in vacuo at
4 to constant weight to give the Yitle conpound

(63. 6 %9. NWVR Spectrum (DVSO d6

1.73 (m RH). 1.96 (t, 2H), 2.08 (s, 3H)
15(111.3 2.92 (WBoc21-1), 3.28 (s,

3H), 4.87 ( N 9 (rm,IH 6. 77(m 1
(in, 1H, 7.2 (4, ), 7.35 (d, 2H), 7.44 (s,

7.90 (d, 211), 9.56¥s, 1H). Mass Spectrum M-19+

Exanple 8 20 o '
N DR G Ry ey Fpy el AR PPy PR+ az ol - 4- y8m
eflibyhzb i pehd ghddyPearAhhengapardies Rescribdden Metiot g below; 7.61 g,
{2-1(4-{1-[ (1, 5-djret hyl- 1H: pyrazql - 4- hyl ] pi peri d
i 1 Aomel) W st d o fﬁ@ﬁW? T ﬁ%ﬂ?ﬁ‘éﬂy t?é?@p%?%&“ BRE —water
dest rA Hedoluior\hh@dgch;chR88 WU 4 doxde @SORMI6P0 WaRI)tvak edn
up in_dichl or_or‘rllit hane (2 m) and .trifl uoroacetic aci dd
(A0def] 1WI% GRecreSUTERE SYSBERSIOR ST AHOUEE PV itas™ S3onH PReperafpre on
ahbh ERbkdn@PpS ag&taumewgm b glhssiied) rT}bﬁéa@ﬁ@x heh Jdlﬁengpscstifraﬁat room
onto an SCX-3 cartridge (5 . e.cartri .
SR T e OR! PR RaRE S S rH P g v
Mili}solvb®inG¥a@:r €100tnhly) gnd the sqhittna udjiisted to pHal 225YsBel adtlitiomofof 2M
amoni a .i 0 _nmet hano 50 . ni.p. The =mani acal fracti.on
N PP B e, I e OR ¢ e e HRa
30icMasmptificf(3@dnlpynd tby egaecsphastedp Top aquabus\pbaseiRlaClutber
aggtrggtgd \Jng}{lhe digllﬂgrlor%et%gn%qgw r(rjxl) g\rzll'd":‘> tﬁe O8bined extracts washed with brine,
dried over magnesium sulphate, filtered and evaporated to give a clear gum. The gum was
taken up in diethyl ether and re-evaporated to dryness to afford the title compound (5.69 g,
93 %); NMR Spectrum (CDCly) § 1.81 (m, 4H), 2.07 (m, 2H), 2.25 (5, 3H), 2.56 (m, 1H),
3.04 (m, 2H), 3.39 (s, 2H), 3.81 (s, 3H), 3.85 (s, 2H), 6.84 (m, 2H), 7.08 (m, 1H), 7.24 (s,
1H), 7.33 (m, 3H), 7.82 (m, 3H).
Mass Spectrum: M-+H" 404,
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- 43 - 55%; NWR Spectrum (DWVSO d6) 6 1.70 (m 4H),
2.01 (m 211), 2.22 (s, 311), 2.57 (m 1H), 2.95 (m
2H), 3.28 (s, 211), 3.71 (s, 311), 4.86 (s, 21-1),
6.60 (in, 1H), 6.78 (in, 1bl), 6.97 (m 1H), 7.17 (m
Hvp,200/@3B4§fs, 111), 7.37 (d, 2H), 7.90 (d, 212y1/G8206003838
(s, 111); Mass Spectrum M-H1-404 5 Exanple 9

N- ( 2- 5Am nophenyl) - 4- { 14( 1- et hyl - 5- net hyl - 1H pyr azol -
-yl) ethylipiperidin-4- yllhepzatnide io0 A solution
of 1-ethyl-5-nmethyl-1H pyrazol e-4-carbal dehyde (141
mg, 1 02 mmol) in dichloronmethane (1 mM) was added to
Mﬂlﬂjﬁ)n of tert-butyl 2-[(4-piperidin-4-

%éﬁ’m&% %WQ Llaﬂf%kfﬁghbbla%%gra%i éﬁ@(&%@&egg%qu bed

dll}cbhnzamdﬁet hane (6.5 ml) Acetic acid (45 iii, 0 79
s et RS A LR LSRRI Lo

aﬁ)@e%zlﬂalmlm}nl@nﬁléﬁmham@dl\/&e@pd & ¢19W19}2é3rg, 388 hrinmeb exess slurried
tlﬁfrfé{hgmﬁ‘%htrdl? MhaWates ?1‘11'1 ‘ﬁm Md' c@&@& B6YPR¥ By Ahi A& Hydbenloric

as a solid he reacti on m Xture was
tqq@nvaa pidsdenginiaining the teampembis %q#tw #eiep Ehacstien mipturg gras stirred

NI 0Sho(RUES I R tehnperhfife. TRALhRA Wik ol o e Scdhd é&l&%st 0

doubl e vol une by addition of nethanol and poure

drfethy drogids goluiop pddedaaiisainipgibe Fropetaiag s bylow @k *0 until a pH of
ClQ[ 1t4r1é Qﬂﬁne(dlﬁh&)zacugaﬁﬁxrt&rg dfs Makd WMGM&&H@E&@@ E}Qﬁutes

before elutin roducts with
§8f°u? ?Oahnsfﬁ 2Het REH PoUE 4hov-)Lhe TWQ“%W%WHS‘E?Q byé‘rlﬁ%{w nd

V‘@a%h&i\/vﬁﬂ%ﬂéoﬁﬂmﬁtﬁar@l U&ox@ beiak add i8Sy Wms (°é2@ cd¥Bthat weight to

whi ¢ was ta l{ﬂp ﬁ) écl dor onet hane (5 nil) and

564 eetbtevﬁof“ﬁo SERT: ?%é’ etic acid (2 m). The mixture
VIRER &8p by DIMB B b, 1. 5@, 2H)) 0178 &im Joeh) O % (@li2Emitolo%ds, 88, 12.55

di e e r Q re- ed
e O R habr 7 28 a2t Pald 0 20 2 e By B e
vie%s (we$He d.2t(@r1en,ghs swidt 2H)d7.eh{spriomesh@nzily 4.66 ¢l )I). 26
t hano and then products eluted with a 2M
so%n‘gpvn@%%Jr%om a in nethanol (50 m). Evaporation
of the arnnoni acal fraction afforded a pale yell ow gum
(98, , Which was purified by reverse phase
ive HPLC to afford the title conpound (172 ny,

SHR-AmiMRh8pded-( i1, SADVBEY 1G] -p Brazel Ayt ethy3]piperidin-66
(); o deo 1.98 (m 211), 2.21 (s, -44 - 3H), 2.56
nﬁ’bﬁl’gﬁ 2.92 (m 2H), 3.29 (s, 2H), 4.02 (q, 2H)),
485 (s, 211), 6.59 ¢ 6.77 (m 1H), 6.95 (m
111), 7.16 (m 1H), F: 1), ¥,35 (d, 211), 7.89
(d, 211), 9.54 (s, 111); m MH+ 418.

MBS

tert-Butyl {2-[(4-{1-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzoyl)aminojphenyl}carbamate (prepared as described in Method 7; 308 mg, 0.61
mmol) was taken up in dichloromethane (2 ml) and trifluoroacetic acid (1 ml) added. The
reaction mixture was stirred at ambient temperature for 1 hour before being poured onto an
SCX-3 cartridge (5 g). The cartridge was washed with dichloromethane (50 ml) and
methanol (50 ml), before eluting the product with a 2M solution of ammonia in methanol
(50 ml). The ammoniacal fraction was evaporated to afford a white solid (182 mg) that
was purified by reverse phase preparative HPLC to afford the title compound (134 mg,
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s Exanples 10 and 11 Usi ng an anal ogous
procedure to that described in Exanple 9, tert-butyl
2-[(4- piperidin-4-yl benzoyDanm no] phenyl ear bamat e
(prepared as described in Method | bel ow) was reacted
wvbhodhessappr opri at e pyrazol ecar bal dehyde st ard1/eBr006/003838
material to give the 10 conmpounds described in Table
2. Table 2 Exanple R Analytical Data SM 10 NWR
Spectrum (DVMSO ds) 5 1.35 Cgymrercial ly (t, 311),
1.68 (m 4H), 1.99 (m 211), 2.56 (m 11:1), 2.94 (tn,
211), 3.32 (s, 2H), 4.08 (g, 2H), 4.85 (s, 2H), 6.58
8524); NI 8pectrum:-(DMSBdgY & -1-70-(m, ZH), 281 (m, 2H), 2.22 (s, 3H), 2.57 (m,

1H), 2.95 (m, 2H), 3.28 (s, 2H), 3.71 (s, 3H), 4.86 (s, 2H), 6.60 (m, 1H), 6.78 (m, 1H),
6.97 (m, 1H), 7.17 (m, 1H), 7.23 (s, 1H), 7.37 (d, 2H), 7.90 (d, 2H), 9.55 (s, 1H); Mass
Spectrum: M+H"404.

Example 9
N-(2-Aminophenyl)-4-{1-[(1-ethyl-5-methyl-1 H-pyrazol-4-y)methyijpiperidin-4-

NH,
_ K
(o]

A solution of 1-ethyl-5-methyl-1H-pyrazole-4-carbaldehyde (141 mg, 1.02 mmol) in

yl}benzamide

dichloromethane (1 ml) was added to a solution of fert-butyl 2-[(4-piperidin-4-
ylbenzoyl)amino]phenylcarbamate (prepared as described in Method 1 below; 300 mg,
0.76 mmol) in dichloromethane (6.5 ml). Acetic acid (45 pl, 0.79 mmol) was added and
reaction mixture stirred for 4 hours. N,N-dimethylformamide (1 ml) was then added and
stirring continued for a further 30 minutes before addition of sodium triacetoxyborohydride
(245 mg, 1.16 mmol) as a solid. The reaction mixture was then allowed to stir at ambient
temperature for 18 hours (overnight). The reaction mixture was diluted to double volume
by addition of methanol and poured directly onto a pre-washed (with methanol) SCX-2
cartridge (10 g). Cartridge was washed with methanol (60 ml) before eluting products with
a 2M ammonia solution in methanol (50 ml). The ammoniacal eluant was evaporated to
give a colourless gum (420 mg), which was taken up in dichloromethane (5 ml) and treated
with trifluoroacetic acid (2 ml). The mixture was allowed to stir for 2 hours before diluting
with dichlromethane (10 ml) and pouring onto a pre-washed (with methanol) SCX-2
cartridge (10 g). The cartridge was washed through with dichloromethane (40 ml),
methanol (50 ml) and then products eluted with a 2M solution of ammonia in methanol (50
ml). Evaporation of the ammoniacal fraction afforded a pale yellow gum (300 mg), which
was purified by reverse phase preparative HPLC to afford the title compound (172 mg,
54%); NMR Spectrum: (DMSO dg) & 1.27 (t, 3H), 1.66 (m, 4H), 1.98 (m, 2H), 2.21 (s,



i (m 111), 6.77 (m 1I11), 6.95 (m 1H), 7.16 (m
111), 7.31 (s, 1H), 7.36 (d, 2H), 7.60 (s, 1H), 7.89

(d, 2H), 9.54 (s, 1H); Mass Spectrum M+1l1l+ 404

WD 2007/ 045844PCT1GB20061003838 - 45 - Exanple R

WO 2007/045844 PCT/GB2006/003838

-d4 -

3H), 2.56 (m, 1H), 2.92 (m, 2H), 3.29 (s, 2H), 4.02 (q, 2H), 4.85 (s, 2H), 6.59 (m, 1H),
6.77 (m, 1H), 6.95 (m, 1H), 7.16 (m, 1H), 7.23 (s, 1H), 7.35 (d, 2H), 7.89 (d, 2H), 9.54 (s,
1H); Mass Spectrum: M+H" 418,

5 Examples 10 and 11

Using an analogous procedure to that described in Example 9, tert-butyl 2-[(4~
piperidin-4-ylbenzoyl)amino]phenylcarbamate (prepared as described in Method 1 below)
was reacted with the appropriate pyrazolecarbaldehyde starting material to give the

10 compounds described in Table 2.

Table2
O
p
Example R Analytical Data SM
10 NMR Spectrum: (DMSO dg) § 1.35 | Commercially
(t, 3H), 1.68 (m, 4H), 1.99 (m, 2H), available
N{ \ 2.56 (m, 1H), 2.94 (m, 2H), 3.32 (s,
)N 2H), 4.08 (g, 2H), 4.85 (s, 2H), 6.58
(m, 1H), 6.77 (m, 1H), 6.95 (m, 1H),

7.16 (m, 1H), 7.31 (s, 1H), 7.36 (d,
2H), 7.60 (s, 1H), 7.89 (d, 2H), 9.54
(s, 1H); Mass Spectrum: M+H" 404
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Anal ytical Data SM 11 NWR Spectrum (DVSO d6) 8 1.32
Commercially (1, 3H, 1.67 (m 4H), 1.98 (m 2H),
2.12 (s, 311), 2.56 (in, 1H), 2.92 (m 2H), 3.28 (s,
21-1), 3.99 (q, 2H), 4.85 available Z (s, 211),

6wb8od7yssdH), 6.77 (m 1H), 6.95 (in, 1H), 7.86&/¢BR006/003838
1H), 7.35 (d,

-45 -
Example R Analytical Data SM
11 NMR_ Spectrum: (DMSO dg) § 1.32 | Commercially

(t, 310), 1.67 (m, 4H), 1.98 (m, 2H), | available
2.12 (s, 3H), 2.56 (m, 1H), 2.92 (m,

N{ \ 2H), 3.28 (s, 2H), 3.99 (q, 2H), 4.85
N (s, 2H), 6.58 (m, 1H), 6.77 (m, 1H),
) 6.95 (m, 1H), 7.16 (m, 1H), 7.35 (4,

2H), 7.47 (s, 1H), 7.89 (d, 2H), 9.54
(s, 1H); Mass Spectrum: M+H" 418

Method Section — Preparation of Starting Materials
Method 1

tert-Butyl {2-[(4-piperidin-4-ylbenzoyl)amino]phenyl}carbamate

Chz.
N

y  HNBOC 400 pasc, MeOH HNBoc
H _

H,, & bar, 50°C, 2 h

ZT

o

To a solution of benzyl 4-{4-[({2-[(tert-butoxycarbonyl)amino]
phenyl}amino)carbonyl]phenyl}-3,6-dihydropyridine-1(2H)-carboxylate (269 g, 524
mmol; prepared as described in Method 2 below) in methanol (3000 ml) was added 10 %
palladium on charcoal (10 g). The reaction mixture was placed under 5 bar pressure of
hydrogen gas and heated to 50 °C for 1 h. The reaction mixture was cooled to room
temperature, filtered through a pad of celite and the solvent evaporated under reduced
pressure. The resultant foam was triturated under diethyl ether and filtered to give a white
solid. This product was ground finely and stirred with 95:5 diethy! ether/ ethyl acetate then
collected by suction filtration. This solid was washed with diethyl ether, isohexane and
dried in vacuo to afford the title compound (167 g, 81 %); NMR Spectrum: (DMSO-de)
1.45 (s, 9H), 1.57 (m, 2H), 1.72 (m, 2H), 2.61 (t, 2H), 2.69 (m, 1H), 3.07 (m, 2H), 7.18 (m,
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21-1), 7.47 (s, 111), 7.89 (d, 2H), 9.54 (s, 111);
Mass Spectrum M-11+ 418 Met hod Section -
Preparation of Starting Materials Method 1
tert-Butyl

{®wo[20ur/gabgaer i di n- 4- yl benzoyDani no] phenyl } car ba€HaBe06/003838
To a solution of benzyl

4-{44({24(tert-butoxycar bonypanai no]

phenyl | am no) car bonyl ] phenyl-}46 3, 6- di hydr opyri di ne- 1( 21
3)-carboxylate (269 g, 524 to mmol; prepared as
described in Method 2 below) in nethanol (3000 nil)
WES, T eR07. 5% (datiDadP Ltd, &), 8 A& 6P @) s> 1ithédass
IBaGh O %b4r e was pl aced under 5 bar pressure of
hydrogen gas and heated to 50 C for 1 h. The reaction
m xture was cooled to roomtenperature, filtered
tNisRsph a pad of celite and the sol vent evaporat ed
under reduced pressure. The resultant fo

e A2 Lrahutariseripny BvHEs! DAY RTIRQFEEORGIPEPYE-36-
Vﬂmﬁdeopyridine-l(ZH) -carboxylate

DME, H,0

HNBoc
\©\”/H HNBoc 80°C 7h, rt o/n H
N
@ !

0]

Cbhz
Chz~.
O\ Pd(PPh,),, NaHCO, N
OTf |
B

Tetrakis(triphenylphosphine)palladium(0) (8.0 g, 6.92 mmol) was added to a stirred
suspension of N-(2-t-butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyl-1,3,2 -
dioxaborolan-2-yl) benzamide (288 g, 657 mmol; prepared as described in International
Patent Publication number WO 03/087057, Method 13, page 60) and benzyl 4-
{[(trifluoromethyl)sulfonylloxy }-3,6-dihydropyridine-1(2H)-carboxylate (240 g, 657
mmol; prepared as described in Method 3 below) in 1,2-dimethoxyethane (3000 ml) and
saturated aqueous sodium bicarbonate solution (3000 ml). The reaction mixture was heated
to 80 °C for 7 h, before being allowed to cool to ambient temperature, with stirring. The
reaction mixture was then poured onto water (2000 ml) and extracted with ethyl acetate.
The organic extracts were then dried over magnesium sulfate, filtered and evaporated to
dryness to give the crude product as a grey solid. This was purified by flash column
chromatography on silica, eluting with ethyl acetate/hexane (30:70 v/v) to afford the title
compound (279 g, 82 %); NMR Spectrum: (DMSO-dg) & 1.44 (s, 9H), 2.56 (m, 2H), 3.66
(m, 2H), 4.14 (m, 2H), 5.13 (s, 2H), 6.34 (m, 1H), 7.18 (m, 2H), 7.33 (m, 1H), 7.40 (m,
4H), 7.54 (m, 2H), 7.62 (d, 2H), 7.94 (d, 2H), 8.64 (br s, 1H), 9.81 (br s, 1H); Mass
-Spectrum; MNa™ 550.



10

—
v

25

15solid. This product was ground finely and stirred
wth 95:5 diethyl ether/ ethyl acetate then coll ected
by suction filtration. This solid was washed with
di et hyl ether,,isohexane and dried in vacuo to afford
twe 2vo7toksmaconpound (167g, 81 % ; NVR Spect r unPCT/GB2006/003838
(DMSO-d6) 1.45 (s, 9H), 1.57 (m 2H), 1.72 (m 2H),
2.61 (t, 211), 2.69 (m 111), 3.07 (m 2H), 7.18 (m
WO 20071045844PCT/ GB2006/ 003888 - 46 - 2H), 7.40 (d,
2H), 7.53 (d, 2H), 7.91 (d, 2H), 8.70 (hr s, 1H), 9.82
(hr s, 1H); Mass Spectrum Mtl1ll+ 396. Method 2 5
Béathed 3 4-{ 4] ({24(tert-but oxyear bonyBani no]

1 - -carboxylate.
%:3 %?g[&} ?ﬁg&gﬂéﬁzﬂif]ff?l}gg%/}l 3, 63d1ﬁ¥dropyrldme 1Q2H)- xyl
toTetral ci s(t ri phenyl phosphi ne) pal I adi tun(0) (8.0 g,
6.92 nanol) was added t;amBs &ivi/rred %uspen5| on of
N-(2-t- buto@?? nyl am RopHeRyl) - 4- t) 5-tetraneth
yl -1, 3,2,- di oxabar ol an- é’%‘L enzamd ( 8 g, 657
mol ; prepared as deéscribe rinter nat i onal®"Pat ent
Publ i cati on nunmber WO 03/ 087057 Met hod 13, page 60)
and benzyl 4-
{Het ok eopenidiat-Hyceibsxlftotyl BoX) s lowatidisyelv asiy otralidentaran
gépé%{ L%@;ﬁl@%‘b@n %o élaghlé SQOIMH lwas chd@@ %E(%Q’IS%%VG:T 2
bed in Method 3 1be%o

giescr 1, di met hoxyet ane

(hewa0o0 Aisrrednpluten of i wn h%q@etb}zﬂélswdiie (A Biselatiponat e
g%}a%i}'%rgl?m%?’%g Qi r@ﬁ)l mIJJT)eunGQIE}EtHg@xQ mg"n?ﬁrh‘f{ geché"@§ct1|3§ P eratufe

bef ore bel ng ["owed to cool to anbi ent
theleprer’af Gr Ehe sgpotipn Bixtyre wa@allow%wrsala%ﬂ DI A 2 figther Wpgr

Rk &%l%d@ﬁ%@ oWab ﬁ[)ur( 299 G oh O@N%h%fﬁ ract ed W| t h

ethyl acetate. The organic extracts were then

SveerillrergmeamgrrLonTde) B30 £ ¢4l evee) léﬁﬁraésodéﬁf&l’faaﬂ%%? nelbagf%s*

dhaReass iR IM& tﬁrhgerﬁﬁﬂé H81oRLOGUC IThA feakicd@IVRY (180 hlll(dved to
This was purif

flash col umm chromat og rgtpz_%/
STAERTOOR) ta?w@urﬁmqm@ﬁ BSHowsd By BRTHITESEATEILPD aqpeQys
ts@dﬁfrﬁh@&@xﬁ@&lﬁtioﬁ gﬁi‘)o%ﬂil PIchd M efs S @parﬁ&%nﬂ Mg anic layer was
Spect ru DMSO- d

s,.9H), .2 in, .211), .
er 2M aﬂaeoclmo:!iélq) hy Bo_ngig :%@t}onig&)’ xsl.h,%fpr? ?.?Zaporatlon
gt& wynesz e rc(sﬁl,tmg Bl wad didsdIvetin dikthyl etheddhd (Washed With whteDAThe
In, .
epgnicgg ey o el S i ah g o

to dryness to afford the title compound (140 g, 61 %), which was taken through to the next

stage without further purification.

Method 4
tert-butyl {2-[(4-piperidin-4-ylbenzoyl)amino]phenyl}carbamate (alternative method)
N7 | HN

~
HNBoc 409, pd/c, IPAwater Citric acid HNBoc

N

ZT

H,, 4 bar, 70°C, 5 h

To tert- butyl {2-[4-pyrid-4-ylbenzoyl)amino]phenyl}carbamate (20 g, 51.35 mmol;
prepared as described in Method 5A or 5B below), 10 % palladium on charcoal (3.17 g)



- 47 - Method 3 Benzyl

4-{(tritluoromethyl)sul fonyll oxy}-3, 6-di hydropyridi ne4

(21/)-earboxylate. LiHVDS (1M / THF) PhN112,

TI-1FCbzN__ -78Cto rt o/n 5 Benzyl

dwoxopigpess di ne- 1- car boxyl ate (147 g, 630 MODPIT/GB06/003838

di ssolved in tetrahydrofuran (500 m), under an

at nrosphere of nitrogen. This solution was added,

dropwi se over 2 hours, to a gfirred solution of

I'i thi um hexanet hyl di sil azide (20 % solution in

tetrahydrofuran, 556 ml, 662 nmmol) under nitrogen

Maicntiabdidl (g75td)e4.6anbl) ons tddapentat (60 en)ldd B By mly 0TIE,

The. reaction Xtur fopr.
oigh EGPe P afes A st SEhhgB s st hel 0 Rfro

hﬁdoi[res Thoteadtic@ahixtiiteovas oéoldkl-tp ﬁ@?@ hnd filtered through a pad of Celite. The
l&sn;rt L fJPe 21 Q0 80%‘%#% ‘%%/W Gous %ﬁﬁﬂyd@@flﬂe BaTRLoh wWab

SRyt Stran mai ntai n'ng t
5 ﬁcEiant(IISmIﬂ) bempe maxtutes & rtfel(bw Fm@he@watrh@o ﬁ@a\ﬁqswérlrd\x%@ the

L %llnx ald &i{’)@%t’@ o8 ML OnLf d\%'ﬂe‘ratgm%@aé%r%O%ﬁJt&'b@P&e cooling

féi é portionw se addition of 2M aqueous 15

sl it ambigd rtemmedielre Fhetchdiant(rBBpieiE)as THiscirdbefilatgs, washed

el sNeR cWinbdind (17.6 ¢,

P R P e L b5

Bfef/rx);re evapor ation to dr yness The resulting solid was

10 S Qb (EDI\%@BS%'I @R?@f—l ﬁlibegw\{rﬁ @Hﬁ@t Bl (m, irﬂi'ﬁ‘

organ < r was 't hen ere through celite, drie
06 (msTi at ul2Bhatd (rid 11y Ap 6 Fme 288, T (ér%}ﬁe§§4@‘b2ﬂ)’7 89
_ 76 ognd (140 g, 61 %, which was

?%Egﬁf%t(ﬁ?grug%ﬁi’g t nggt 20st age wit hout further
mnswpee@wndﬁrﬂivb%hod 4 tert-butyl
{2-1(4-pi peridin-4-yl benzoyDam nol phenyl } ear bamat e
(alternative nmethod) WD 2007/ 045844PCT/ GB2006/ 003838

15 MefRodSAnd citric acid (4.75 g, 24.65 mol) was added
‘9@? §4u é;(l%@ ﬂb}n@-ﬁ@lb\é\ﬁm@ﬁQnﬂ%)pheﬂl&arte@&&d on nixture was

I ace er bar pressure of hydrogen,gas and heated

to 70 C for
COO-Na @ENHz H
0
NHBoc
—_—
CDMT
o N-methylmorpholine

To sodium 4-(4-pyridyl)benzoate (55.2 g, 236.2 mmol), boc o-phenylene diamine (45.7 g.
20 217.6 mmol) and N-methylmorpholine (24 ml) in acetonitrile (300 ml) was added a
screened solution of 2-chloro-4,6-dimethoxy-1,3,5-triazine (48.5 g, 270.5 mmol) in
acetonitrile (152 ml) over 3 hours. The mixture was stirred for 22 hours before water (460
ml) was added. The resultant precipitate was collected by filtration, washed with 50 %
aqueous acetonitrile (3 x 100 ml) and dried in vacuo, at 50 °C, to afford the title compound

25 (75.6 8,90 %);
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5 hours. The reaction m xture was cooled to 50 C and
filtered through a pad of Celite. The m xture was
heated to 70 C before 20 % w w aqueous sodi um

hydr oxi de sol uti on was added (15 nm) over 10 m nutes
twophd7bissld. Further water (30 nml) was added gdweeBiobwo3sss
m xture cooled to 40 C over 1 hour, then re-heated to
60 C for 30 m nutes before cooling back to ambient
tenperature. The resultant poecipitate was coll ected

by filtration, washed with water (2 x 20 m) and dried
in vacuo, at 50 C, to afford the title conmpound (17.6
MBI trurh:DNMR - &ipedct 145 (yPHY, DVBEQndB)), B56(rd BHY,§,819d, 2H), 7.99

o . 1 58 (m IH, 2.66 (m
%ﬁﬁ@%ﬁ@ 8255)(30’%5“58 4%% S)%H)z (7 17H)(m 214),(
Fladspectrun? MYH' 39054 (m 211), 7. 89 (d, 2H), 8.65 (br
s, 1}1), 9.75 (br s, 1H). Mss Spectrum MI1-11- 396.
15 Method SA teat- Butyl

{ettiod- 3By r i d- 4- yl benzoyBam nolphenyl } ear bai nat e To

0 d I 36.2 mmol ), boc
BoERR e G Re PR e o) ! 20

N—met hyI mor phol i ne (24 m) in acetonitrMR&c(300 n)
was added a sgpggpged sol ution of H
2-chl or o- 4, 6- di met hoxy- ko8\,5- tri azi @A: g, 270.5
nunol) in ac itrile (152 m) over 3 houyrs: The

m xture was Fred for 22~hdurs befor ter (460 m)
was added. Thed resul t ant-prebipitate ol l ected by
filtration, washed wilih b agueous acetonitrile (3 x
100 M) and ied in vacua, &tB®0 C afford the
title conpoundi™25(75. 6 qriet9@myge; - NMR Spectrum
(DVMBO-d6): 61.45 (s, 9H), 7.17 (m 2H), 7.56 (m 2H),
7.81 (d, 2H), 7.99 (d, 211), 8.11 (d, 211), 8.69 (d,

@é%lﬁald‘l égvy%?gp]b[ehzogéﬁp[ o, Y85 SRS bl eril (64 fty 339 heated to 70

P2-tleh-thiyyl Ghidrigelb s ma HPK) ramlr)l Msphﬁn@t Bbardaciion atee hedidd BOgTux
So di u Ldyl ) benzo ne
%rglfea Flﬁgl %é%%( 9 %bem co e xégltexgt t%éera%ulme?hyiaﬂn (12.6

ml, 90.4 mmol) was added cautiously followed by a warmed solution of Boc o-phenylene

diamine (9.42 g, 45.2 mmol) in acetonitrile (15 ml) being added over 10 minutes. A
solution of sodium hydroxide (8.6 g, 109 mmol) in water (60 ml) was added and the
resultant solid collected by filtration, washed with water (20 ml) and dried in vacuo, at 50
°C, to afford the title compound (12.6 g, 68 %0).

NMR Spectrum: (DMSO-dg): & 1.45 (s, 9H), (7.17 (m, 2H), 7.56 (m, 2H), 7.81 (d, 2H),
7.99 (d, 2H), 8.11 (d, 2H) 8.69 (d, 2H), 9.94 (br s, 1H).

Mass Spectrum: M+H" 390,
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I C then thionyl chloride (6.6 nil, 90.4 nunol) was
added. The reaction was heated at reflux tenperature
for 5 hours before being cooled to ambi ent
tenperature. Triethylanaine (12.6 m, 90.4 mol) was

avfedorast#ousl y fol l owed by a warned sol ut i oRCBIGBB®E/003838

o- phenyl ene diamne (9.42 g, 45.2 mol) hi
acetonitrile (15 m) being added over 10 m nutes. A
solution of sodi um hydroxide-58.6 g, 109 nunol) in
water (60 m) was added and the | Sresultant solid
coIIected by filtration, washed with water (20 nil)
dinyam at 50 C, to afford the title

a OMR4d6) @ 5
L yﬁ% gl%?lgdm@&h’%m‘yn 0%@3@%6 %‘}]rgﬁv 211), 7.81
(bd)belzz_pzylammo e(ud)cmzvmate 8. 11 (d, 2H 8.69 (d, 211),
9.94 (br s, 111). Mass Spectrum M 111+390. 20 WO
2007/ 045844PCT/ GB2006/ 003838 Met hod 6A tert - But yl
(24[4-(1-{1, 3-di net hyl - 1H pyrazo ﬁ’ylnethyl}plperidin
-4- yCbenzoyl|l amin o |phenyl)eayblornate tert-Butyl
2-[ (4-pi peridi n-4-yl benzoyf | am henyl ear bamat e
(8- 17.3 mml ) and
et hy1- 1H pyr azol e- 4- car hal déhy

Acetic : |, 7—3—mmot)—was the deﬂ t he

reacti on m xtiur g lowed to stir at
for four houPs. ‘-oiun110triacetoxyborohydrlﬁe 9
25.9 mol) was then added and reaction m xture

e B 211 Grriperidiv-4 Hevza g apaeinhenydariimale 48 hg U éad igamol) and

(3.0 g, 24.2

'Spﬂﬂiﬁm}py'l ¢a é@ﬁ@@l& 8 ca8hHHy@N3(030 94 Mmotagerd Bi8BIved in

careful ded foll owed by dichloronethane (100 ml)
@I@P@%@r@ (1 58yaly- Agedic %%(bé?%évbw aFanaess g @ ap%shér
rx%ac%ﬁ fr@,&&r@@wehmo B L& o8t @emp@faaﬂ@foh ARERdukO Qollh: The

nbi ned %ﬁlnl c extracts were dried over nagnesium

stmfwétf@mlfy {edP 48 eatre BRaR Fratheradded wdysiede mixkreryggred for

r £%1E449 8 abE:A | %ﬁat%a?qu% 'séduﬁﬂbﬂ@é’rbéﬂaﬂ:ssblu&'}}f(@m GHad RIBY
on S|I|ca elutin a @6& v/y) solution o

PRt oREeHIby ﬂ&h@f%&ﬂ@n% 9 Bllle dhegreapiG lpgg prgs separated

Hnddhc@ihie A 1aDer 1d-OxtRheted frit) maRL AR mdtRine (16D QY. ome thameed
to afford a clear. gum which was t ken up in dlgchzgymsS

et RBEC FHACRYER gricg ‘éfaf ]fl%gnEﬁ]% gg%ha{e dsnd eyaparate
comypeid@ obtdined wek puBfie By ﬂeﬂi\l&/&romatography on silica, eluting with a 5 %

(v/v) solution of methanol in dichloromethane followed by a rising gradient of 5 — 10 %
(v/v) methanol in dichloromethane to afford a clear gum, which was taken up in diethyl
ether and evaporated to dryness to afford the title compound (7.61 g, 87 %); NMR
Spectrum: (DMSO de) 6 1.43 (s, 9H), 1.69 (m, 4H), 1.98 (m, 2H), 2.10 (s, 3H), 2.56 (m,
1H), 2.92 (m, 2H), 3.26 (s, 2H), 3.70 (s, 3H), 7.15 (m, 2H), 7.40 (m, 3H), 7.52 (m, 2H),
7.87 (d, 2H), 8.60 (s, 1H), 9.73 (s, 1H); Mass Spectrum: M+H" 504.
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Spectrum (DMSO d6) 6 1.43 (s, 91-0, 1.69 (m 4H),
1.98 (m 211), 2.10 (s, 31-1), 2.56 (m 20111), 2.92
(m 2H), 3.26 (s, 211), 3.70 (s, 311), 7.15 (m 211),
7.40 (m 311), 7.52 (m 2H), 7.87 (d, 211), 8.60 (s,
W ,200107344 S, 1H). Mass Spectrum NMNAl+ 504. PELIGB2006/003838
Met hod 611 tert-Butyl

(2-{14-0-{1, 3-di net hyl - 1H pyrazol - 4-yl net hyl } pi peri din
-4- yQObenzoyl | am no} phenyHeagpanate tert-Butyl

2{(4- pi peridi n-4-yl benzoyeam no] phenyl car bamat e
(prepared as described in Method 4 above; 108.1 g,
amahaimmnl) 1, 3 dlnethyl | I T- pyrazol e- 4- car bal dehyde

1670 P TP Bl SRS AR REL WP HRLERRL (0o
Fﬁbﬂamybhnmﬂphawﬂ@ﬁzanME) mater (54 M) and acetic
acid (32.8 g, 546.7 mmol) were charged and the stirred
m xture heated to 60 C under 3 bar of hégrogen unti |
|t4Di-Bhigl 3 Bhoivevdindesbrazbybenipplohaylchemais orapersd piadeserfachin

cf\%?lllo%ql a'bgve' 8¢ gag% gm%ﬁ Oldj Mmeny{j{)@«E{g@ﬁ)lé@k&l%l@ﬂy&&é@6 g,

? ded. On’cdol |n% he m xture
wﬁ% mﬁnol)tae«p pllagignyasrpbierab Gi0QRyIst/ eelpPerechr ety AFBFRF an

Eeg&rm&se%u%@lnﬁﬂ(@zd 18, @Jté}&efu X)) Bﬁtﬁa?cemsa%mb@k 8ds46.7

organi c phase was partla concentr at

dimsel) wera chasgpdisad te stined|misiHe h(@ﬁvcsmrép) Cader 4 bered 14ydrﬁ%ém until
dhSikhdibRldeBRd W@ﬁpl@tg Ptk kG eke V}Jﬁé {hst cJFRIRS £0 90 £ 2t Sodium

reacti on 15vol u th further addition_ of toluene
(Wél@xﬁﬁdwlf’ﬁé“]roéé]e??iodﬁn?ﬁ 34ded O mg|te pneddthe BIEgE VAL o

HMRIBR robB TPEKASHbFor® W hinyARMiHnN @S@WVV&S dddet BgH b bighnic
t he product_crystallizes. The solid ma

ected. b
FRNpYerseRaTade, T RRE AP GRS By dl%héﬁ?ﬂi’t?ﬁmy
?61@&1@(?1 5(131? Qlamadﬁ(%) 331@ ﬂl@tlll@ﬁbﬂ@asd:bht?flﬁed Whﬂ/saﬁnuﬁtaaﬁngﬁkﬁe feaction
0 _const an wel 0 |1V e .CO
OGS oy ks pu o kA5 0y There RSN gy b
(J(Ebl télﬂa%cntlerﬂ&rz(hﬁl’b oQa‘ﬂ)abou% Edu)rs( &uringd Which &efpﬁo&lmcgyﬂf)él,zes The
T e T TR, g i o (oo s

(i&ford bding Bied 3 kBuo ait]@i)’c tdVinasarBpeightrto give Mekttd Octupound 824.9

%?/hod 7 tert-Butyl
f% %: {1-1(1, 5-di net hyl- 1H pyrazol - 4- yOret hyl i pi peri d

Slecthm: yDisenz Bl 1)4an @) i) prosmy KHE A9B &nplt®), 2.11 (s, 3H), 2.56 (m,
1H), 2.93 (m, 2H), 3.28 (5, 2H), 3.71 (s, 3H), 7.16 (m, 2H), 7.40 (m, 3H), 7.52 (m, 2H),

7.87 (d, 2H), 8.60 (s, 1H), 9.73 (s, 1H); Mass Spectrum: M+H" 504.
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S 1,5-Dinethyl-111-pyrazol e-4-carbal dehyde (114 nuy,

0.92 mmol ) was added to a solution of tert-butyl
2-[ (4- pi peridi n-4-yl benzoyDam no] phenyl ear banat e (289
ng, 0.73 mmol) in dichloronmethane (6 m) followed by
awe20¢7/@684d (50121, 0.87 nunol). The reacti onPaAT/XGBRAN0E/003338
was allowed to stir under nitrogen for 2.5 hours.
Sodi um tri aeet oxyborohydride (233 ng, 1.10 mml) was
added and the reaction m xtus2-allowed to stir, at
anbi ent tenperature, for 18 hours (overnight).
Sat ur at ed aqueous sodi um bi carbonate solution (10 m)
h n added to the reaction and allowed to stir for
la+-Bur i £R4-(10@,sQfiRanc1 RRRgIeA)SeRA Rl eiapd t he
a%ueous phase re-extracted w th dichloronethane (10
fipenzppbapigaiphpedcayhgidtecs were washed with wat er,

dri ed over nagnesi Hphate and eyaporated to
dryness to 15aff06§jzﬁr proguct as,ﬁ‘ﬁgjourless gum
(308 ny, 84%, whi‘ch was u wjgt Mouf” further
purification; Mass Spectru i1 4, - 53 - Cains
A conpound of formula (1): 5 °(1)wherein R is a
C-linked pyrazole ring, which is optionally

substituted by one or nore groups selected from
Gi,S_—Da]hdtl}Ml—,lH@nglyél-qa@laldyhxde C:[i aal (D(.%B(ylma}) vas added to a solution

o e LU

fd'mhtnydnaet(xdnAXG m()lfdl)owed by acetic acid (50 ul, 0.87 mmol). The reaction mixture

was allowed to stir under nitrogen for 2.5 hours. Sodium triacetoxyborohydride (233 mg,
1.10 mmol) was added and the reaction mixture allowed to stir, at ambient temperature, for
18 hours (overnight). Saturated aqueous sodium bicarbonate solution (10 ml) was then
added to the reaction and allowed to stir for 15 minutes. The organic phase was separated
and the aqueous phase re-extracted with dichloromethane (10 ml). The combined organics
were washed with water, dried over magnesium sulphate and evaporated to dryness to
afford the product as a colourless gum (308 mg, 84%), which was used without further
purification; Mass Spectrum: M+H" 504,




10

15

where R2 is hydrogen, Cl_4al kyl or C3_4eyel oal kyl, and
15R3 and R5 are independently sel ected fron1hydrogen
Cl4al kyl, C34cycl oal kyl, C _al koxy or C3_4cycl oal koxy;
or a pharnaceutically acceptable salt thereof - 54 -
where le, 12.3 and R5 are asgglefined in claim2; or a
phar maceutically acceptable salt thereof. 4. A
conmpound according to claim2 or claim3 wherein 1:12
hydr ogen, nethyl, 5ethyl, propyl, cycl opropyl,
-Jggéﬁhylcyclopropyl or cyclobutyl. 5. A conpound
according to claim2 or claim3 wherein le is
hydrogen, methyl or ethyl. 6. A conpound according to
L yﬁawap%¥lﬂﬁ'0%m§ B 2 to 5 wherein R3 and 125 arc
|ndependently sel ected from are hydrogen nethyl,
et hyl, propyl, cycl opropyl, nethylcyclopropyl
nmet hoxy, et hoxy, .
compound accor di s '-. 2tob
wherein 123 apd RS [ {4
hydrogen, merhyl, ethyl or nethoxy.y 8
according to any one of clainms 2 to 7 wherein at | east
one group selected fromR2, le and RppNfs other than
hydrogen. 209. A conpound according td claim1 which is
sel ected from anyone of the ollomﬁng
N- ( 2- am nophenyl) -441-( 11/ - &yrazol 3-yl met hyl ) pi peri di
wheﬂelﬂ-R}; lisT: zh@lﬁlirﬂ(mi perazole 11ng, which is optionally substituted by one or more
phenyl)-4-{1-[(5- netho %@é’s di met h I-1Fprr

Erovips ey AL myA: Gro Tl . Cyr et racyeloalkoxy:

£ (3 -ethyl -
ora Hééygg?gﬁﬁ %9% ﬂ)y¥?ﬁﬁ%g?ldln 4-y11 benzam de;

25N- ( 2- an1nopheny1) -[( 1

2 bgerégﬁfﬁllaéﬁd tﬂaﬁﬂﬂ%ﬁeﬂj}gafl‘ﬁ% o ey

(IA)
where R? is hydrogen, C.4alkyl or C;3.4cycloalkyl, and
R? and R’ are independently selected from hydrogen, C).4alkyl, Cs_4cycloalkyl, C_qalkoxy

or Cs.4cycloalkoxy; or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1 of formula (IB)
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20

25

30

yl 1 benzam de; 30N-(2-am nophenyl)-4- { 1

-[(1,3
, 5 -trimethyl - 11/-pyrazol -4-yl)nethyl]pi peridin-4- vyl
1 benzam de; - 55 - N-(2 -Am nophenyl)-4- { 1 -
[(1,5-dimethyl-1H pyrazol - 4- yHret hyl ] pi peri di n-4- vyl

benzam de; N-(2- Am nophenyl)s4-
{1-[(1-ethyl-5-nethyl-1H pyrazol - 4- yHret hyl | pi peri di n-
4- y1 benzam de; 5N-(2-am nophenyl)-4- { |-[(
whetER NP -2hiROYF S efified In) REDY: dr Ri gh@FrhaGiiticafly YicdepBIz e
de; N-(2-am nophenyl)-4- {1-[(1 -ethyl-3 -nethyl I
ther¢dfpyr azol - 4-yfimethyl] piperid in-4- yllbenzam de or a
pharmaceutically acceptable salt thereof 1010. A
phar maceuti cal conposition which conprises a conpound

4. acepEsthpeindaceilingne clafm elorichBmB Wwikeréin Rotis Bydrogen, methyl,
har maceutically acceptable salt thereof, in

ethygﬁmlmﬂcmr%yaaﬁn@hqdﬁmlme@ﬂtqreavlpbutéle cept abl e dil uent
or carrier. 11. A conpound as clainmed in any one of
claims 1 to 9, or a pharmaceutically 15acceptabl e salt

5. t her esfpoundracesdingso alaimedior @himt3. whékin RA is bydyogeng nmashyl or
claimed in any one of clains 1 to 9, or a

ethyﬁ)harnaceutically acceptable salt thereof, for use in
the treatnment of cancer. 2013. The use of a conmpound as
claimed in any one of clains 1 to 9, or a s

6. pha cenpunideatdriingde epy aid & thaklaing2 feebvheten Rhand R are

. . manyfacture a medi cament for use in the production

indegpndgnfisaclesind oM BF P EPERLRet - S 0SS RE A e

metBYEItIGopRMmethxy, BRRxYSErofbxPorc8iRptIpaxRs ¢l ai med in
any one of claims 1 t0 9, or a

7. A compound according to any one of the claims 2 to 5 wherein R? and R’ are

independently selected from hydrogen, methyl, ethyl or methoxy.

8. A compound according to any one of claims 2 to 7 wherein at least one group

selected from R?, R? and R’ is other than hydrogen.

9. A compound according to claim 1 which is selected from anyone of the following:
N-(2-aminophenyl)-4-[ 1-(1H-pyrazol-3-ylmethyl)piperidin-4-yl[benzamide;
N-(2-aminophenyl)-4-{1-[(5-methoxy-1,3-dimethyl-1 H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzamide;

N-(2-aminophenyl)-4-{ 1-[(3-ethyl-1 H-pyrazol-4-y)methyl]piperidin-4-yl } benzamide;
N-(2-aminophenyl)-4-{1-[(1-methyl-1H-pyrazol-4-yl)methyl]piperidin-4-yl } benzamide;
N-(2-aminophenyl)-4- {1-[(1,3-dimethyl-1 H-pyrazol-5-yl)methyl]piperidin-4-
yl}benzamide;

N-(2-aminophenyl)-4-{1-[(1,3-dimethyl-1 H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzamide;

N-(2-aminophenyl)-4-{1-[(1,3,5-trimethyl-1 H-pyrazol-4-yl)methyl]piperidin-4-

yl}benzamide;
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25 pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent for use in the production
of a cell cycle inhibitory (anti-cell-proliferation)
effect in a warm bl ooded ani mal, such as man. 15. The
use of a conpound as clai nedgkn any one of claims 1 to
9, or a 30pharmaceutically acceptable salt thereof, as
defi ned herei nbefore in the manufacture of a

N—(i}%ﬂkﬁ%@g&fé‘?{%tﬁgr(ﬁémgrhly? 14 a;?}%lzm;f nt lg‘Letﬁﬁgﬁ?g{:ﬁdlg 4- 56 -

yl}teAyamaide, of clainse 1 to 9, or a phar maceutical ly
acceptabl e salt thereof, which process co

N-(?eﬁfrneephepxwh{el Kéé’&}tyilérimé‘#lylal@dﬁ‘b%hé Yo nlgu‘llﬁsjl?%ide’rrﬂ)

wherakn the aniline noiety may be appropriately
y}b%rote@%’ed; with a conpound of the formula (I11) 121CHO

N-(Z-hinigoph&iyh)-4-Hé-[ pi-ethgh CE-pytazal- nqdi)mmthmg]m;m'rdﬁn 4V}411}éjeﬁ'zmnide;

: ¢ . I
N'(?cl? %W%%@ﬁ%ﬁ@§4#{gﬁﬁhh§y&%erp@é l({z—%yr & J;e re Ip}%gggm-zﬁ
1}&9%;&@ of formula (1V) R CH2 X (I'V) 15in the

presence of a suitable base; wherein RI is as defined
or aiphahavicntichllzadceytabde altrtbercof. ve group;

10. A pharmaceutical composition which comprises a compound according to any one
of claims 1 to 9, or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically-acceptable diluent or carrier.

11. A compound as claimed in any one of claims 1 to 9, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

12. A compound as claimed in any one of claims 1 to 9, or a pharmaceutically

acceptable salt thereof, for use in the treatment of cancer.

13. The use of a compound as claimed in any one of claims 1 to 9, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the

production of a HDAC inhibitory effect in a warm-blooded animal, such as man.

14.  The use of a compound as claimed in any one of claims 1 to 9, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
production of a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded

animal, such as man.

15.  The use of a compound as claimed in any one of claims 1 to 9, or a
pharmaceutically acceptable salt thereof, as defined hereinbefore in the manufacture of a

medicament for use in the treatment of cancer.
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and thereafter, if necessary, renoving any residua
protecting groups that may be present. which conprises
either: the reaction, in the presence of a suitable
base, of a conmpound of the formula (V), - 57 - H2N
(V) wherein the aniline maysée appropriately
protected and X is a reactive group, wth a conpound
of thf f;rqgula (VI) HNML (VI) wherein Mis a netal, L
IS
10 e P e e v ot (1) L he
phamcmuqaﬁy accw:ptah@ q@héks@m:fe %fChepr eqghs ermisisEReidierof  a

ound. of the for wherein the aniline and
(@) th etrg?g F‘OCBWH? u]Ble(He)nppr opriately protected
and M L and z ar s defined abave, H2N (VI1)

(I

wherein the aniline moiety may be appropriately protected;

with a compound of the formula (I1I)

R'CHO

(11I)
in the presence of a reducing agent, wherein R' is as defined in claim 1; or
(b) the reaction of a compound of formula (II) as defined above with a compound of
formula (IV)

R' CH, X

v
in the presence of a suitable base;
wherein R! is as defined in claim 1 and X is a reactive group;

and thereafter, if necessary, removing any residual protecting groups that may be present.
17. A process of preparing a compound of formula (II)
(ID

which comprises either:

(1) the reaction, in the presence of a suitable base, of a compound of the formula (V),



with a conmpound of Formula (VIII1): X (VII1) wherein X
is a reactive group; Isand thereafter, if necessary,
and in any suitable order or conbination: (a) renoving
any protecting groups fromthe tetrahydropyridinc,
and/or (b) reduction of the % trahydropyridine to

pi peridine and/or (c) renovi Z'any residual protecting

groups present. - 58 - whi ch conprises: 5the
reaction, in the presence of q)suitable solvent, of a
conmpound of fornmula whepein @ is -OH, -d, or
-0- @ (wherein Q&+ gati<on) )

N

H

H,N
W)

wherein the aniline may be appropriately protected and X is a reactive group,

with a compound of the formula (VI)

; (VD)
wherein M is a metal, L is a ligand, integer z is 0 to 3, and the tetrahydropyridine ring may
be protected; or
(i)  thereaction, in the presence of a suitable base, of a compound of the formula (VII),
wherein the aniline and the tetrahydropyridine may be appropriately protected and M, L

10 and z are as defined above,

0]

H,N

Tz

(VID)

with a compound of Formula (VIII):

o=

(VIII)
wherein X is a reactive group;
15 and thereafter, if necessary, and in any suitable order or combination:
(a) removing any protecting groups from the tetrahydropyridine, and/or
(b) reduction of the tetrahydropyridine to piperidine and/or

(c) removing any residual protecting groups present.



and wherein one of the amno groups in the conpound of
formula (X) may be protected; to forma conpound of
formula (XI) - 59 - wherein the aniline nay be
protected; and thereafter: converting the conpound
of formula (XI) to a conpounggof fornula (11) by
reduci ng the pyrindin-4-yl ring to a piperidine-4-yl
ring using a suitable reducing agent and/or suitable 5
reduci ng conditions; and optionally renoving any

resi dual protecting groups present.

18. A process of preparing a compound of formula (II)
O
O~
N
H
(I H,N
which comprises:
5 the reaction, in the presence of a suitable solvent, of a compound of formula (IX),
wherein Q, is —OH, -Cl, or 0" Q," (wherein Q," is a cation)
0._Q,
=
-
N
(IX)
with a compound of formula (X)
NH
10 2
X)

and wherein one of the amino groups in the compound of formula (X) may be protected;

to form a compound of formula (XI)

N7
AN
by NH,
N
0

15 (XD



-59.

wherein the aniline may be protected;

and thereafter:

converting the compound of formula (XI) to a compound of formula (II) by reducing the
pyrindin-4-yl ring to a piperidine-4-yl ring using a suitable reducing agent and/or suitable
reducing conditions; and

optionally removing any residual protecting groups present.



