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BENZAM DE COVPOUNDS USEFUL AS HI STONE DEACETYLASE
I NHI BI TORS This invention concerns certain novel
whemwzansde conpounds, or pharnaceuti cal |y acceptHBB2006/003838
salts thereof, which are potent inhibitors of the
enzynme hi stone deacetylase (HDAC). The invention al so
relates to processes for the manufacture of these
novel benzam de conpounds, to pharmaceuti cal
COB’EREAINIIQ)ECWP@UNiDEUBEFmLaRS HISTONE DEADETYLASE
t her apeuti c net hods, ﬂ? & in the manufacture of
medi canments to inhi blt B C in a warm bl ooded ani mal ,
such as man. HDAC activity has been associated with a

NUAR inRdntih S6RSKs %51‘?atn?§ove§yéh§a1ﬁ‘ﬁe eE&RMd, WPK%TH Eeuﬁkally
Nat ure Reviews, 1, 4- 202, 001)), cystl o

acce(p[a,ble wlts theregf, whgch m gq>tent@ﬂgbﬁcors Qf]the enzggag hirgas deacetylase
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ther R oo ot hlE 5 s RS P Rt B S L IPRG in
warhebizaded dained ipeuasdsar0f t he present | nvent| on, as well

as he.use of these nzam de conpqounds in th
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conpact ed revent transcription factor
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as tdihs tusnefithé¢se bEamide oaipolusds it ﬂielnmlufahuueamtal ediddneent fof €he
H2A, H2B, H3 and H4, are surrounded

treag‘lglg‘%gg&%dﬁ %éﬁg}s?@sof DNA to formthe fundanmental unit

o 35 P i AT o U B UL S5O o
accdsyiSiIE Wies tH&s] ik Bétvatt €his bdisacte@ DN St hA RIS Gl dbR to TN -
binding proteins, thereby allowing the induction of gene transcription (Beato, M., J. Med.
Chem., 74, 711-724 (1996); Wolffe, A. P., Nature, 387, 16-17 (1997)). Nuclear DNA
associates with nuclear proteins known as histones to form a complex called chromatin.

The core histones, termed H2A, H2B, H3 and H4, are surrounded by 146 base pairs of

DNA to form the fundamental unit of chromatin, and which is known as the nucleosome.
The N-terminal tails of the core histones contain lysine residues that are sites for post-
transcriptional acetylation. Acetylation of the terminal amino group on the lysine side
chain neutralizes the potential of the side chain to form a positive charge, and is thought to
impact on chromatin structure.

Histone Deacetylases (HDACs) are zinc-containing enzymes which catalyse the
removal of acetyl groups from the g-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



10

15

20

25

acetylation. Acetylation of the term nal am no group
on the |ysine side chain neutralizes the potential of

w0 b@7s438e4 chain to forma positive charge, andPCEGB2006/003838
t hought to inpact on chromatin structure. Histone
Deacetyl ases (HDACs) are zinc-containing enzynmes which
catal yse the renoval of acetyl groups fromthe e-amno .
termni of lysine residues clustered near the am no
term nus of nucl eosomal hi stones. HDACs may be divi ded

acetylHtiOn §i¥hownas 88 fmpdrf&t 1f1'tfaﬁ§cnéﬂ'@ﬁﬁe%ulagon Q:gﬂ- ﬁéle

represented by ¥Fast e protel ns
progresséid Iy 3q4griongHDB.C drregnlation hacbetn psspeipted sithsecbrd) gancers and

HD)&@Q%Blbﬁ@l@l sulclll gsel" ﬁ{llggtgﬂn{lﬁ éa gﬁﬁra[n%\ég{lé s% afed%o § g’fci"eptomyces

of acetylation Is
hygtaseepiets). pevobesh shayguioahibit significat|ctl gl;tmltle nmm@crmﬂlanﬁ-
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. .Chenmi str 8, 1- 235 (2001) oshida et a
indusg termigal )élffeieﬁﬁaﬂqlz 21h1b3t1°e E%@%\)anfi@mnttth@fonnatlon of ttl?mours in

mlca_@i‘lﬁjﬁﬁ%ﬁ@t |m,m9.ecz@lllsm fgg 9|é)est of rat fibroblasts at
ases of the ell cycle, thereby
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U ce termn n,
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1 188- 199
b o Bmeh it A s RRe T ™ Bt betow).
Appl i cation Nunmbers WO 03/087057 and WD 03/ 092686 t hat
certain benzam de derivatives are(inhlbltors of HDAC.

QJ:

One particular co o nd di sed/in WO 03/ 087057 is
N- (2- am nophenyl )/ 4- py

yl met hyl ) pi peri -4 y benzan1de ﬁ e structure
of which is s Nbel ow). (1) It has /fow been found

that certain benzani de derivatives tMat bear an
optional ly substituted pyrﬂﬁole group instead of the
pyridyl group are potent i bitors of HDAC. In

It has now been found that certain benzamide derivatives that bear an optionally
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 @:
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addi tion, particular conpounds of the present
i nvention have al so been found to possess ot her
w0 aonsid e phar maceuti cal properties, includi POI/GB2006/003838
advant ageous cell or in-vivo potency, advantageous
DWPK properties (for exanple, a favourable
bi oavail ability profile andgaor favourable free-plasm
| evel s and/or a favourable half life and/or a
favourabl e vol une of distribution), as well as good or
enhanced sol ubi lity—In agdiki on, 0t he benzam de
derivatives of 3 vent
particularly fow ¥ [ ed Pot assi um
Channel I nhiRition Assay, [ cat or of
undesi rabl e and serious cardiovascul ap de effects in
the clinic. According to the preseptyinvention there
is provided a conmpound of formula (F): (1) wherein Rl
is a carbon-linked pyrazol gyring, which is optionally
substituted by one or nmore groups selected from
wheggin %aﬂ%’y?%fb _11115@9 E}’ra%ﬂltkppg, chjg PRiépeglla pbstituted by one or more
oupd sdieded X Mlky10 et a e salt
B g B SR CRESRIRES o
or aghagmgceytically aocepialile srdictherbefve nay exhi bit the

ph L b S b er st.ood that
el R B0t dalstcR U4 B8t Compl nd ot ¥R ) Ao S
exhibif¢he pheoomensm| of tfupmmrismr  hisrtb Yt underdthiet taafthe poicdhinvention

. t.he above-nentioned activity, and_ is.not to

incH S B B2 Gelintin A8 SV A ol SRR e P SR ROSSSges

the atiotvbrintentitveedfaotivityl, ael il heatb BE Smeted ARASEL0 My bHS tEANBL 8Sm
substituents are selected from "one or

.Where optional >
unh%%ﬂgﬁugﬁﬁgg??ﬂﬁhrwﬁ@&%ﬁ§wFFdW%mF@XW@PGﬁderstood t hat

thgﬁkdefinitiﬁg i ncludes all substituents being chosen
f r ST B EPIaL fyastiwraisarg lpckd s ‘e of mered’ spbitittegberowps it is

to bk deetJURAib LSk MINANLdAA Sulitindng b%ﬁg %Bééeﬁ‘ o9l o‘?}‘é R¥ the
T R1 ep nt on

Sui tabl e optional substituents for ma rese
specafigd gHQuns|oz Hiesubsiitusats being ghesen fiem tatocmsnoné offitheispichigied groups.
PY 58AMIE ot oAt subtinRtslBPR Y ' om 1 t.
_ substit ug%t grou p@ﬂjﬁlf?lg% n%@@rg%n{aﬁ“ i avhifabte carbon or
nitrqggn atesisiwithirthe pyrazole ring.
R' suitably carries from 1 to 3 substituent groups. Alternatively, R is

unsubstituted.

As used herein, the term “alkyl” refers to straight or branched chains. The term
“cycloalkyl” includes ring structures, 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 Cj.4alkyl or Cs.4cycloalkyl substituents for R' include methyl, ethyl,
propyl, cyclopropyl, cyclobutyl, or cyclopropylmethyl.

Suitable C,.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 Ci.salkyl or C;4alkoxy.



10

15

20

As used herein, the term"alkyl" refers to straight or

branched chains. The term "cycl oal kyl" includes ring
w@reaossees, but may additionally include chai PGI/GB2G06®03838

form of cycl oal kyl -al kyl groups. By anal ogy, the terns

"al koxy" and "cycl oal koxy" conprise al kyl, cycl oal kyl

or cycl oal kyl -al kyl groups_lji_nked through an oxygen

atom Suitable Cl-4al kyl or C3-4cycl oal kyl

substituents for Rlinclude nethyl, ethyl, propyl,

CY QAR b6 Nl ADSHeN inveHiioh MO 10 R EABY IR
Sui t abl e d*al koxy and é§V48§c oé I kox subé?%&ﬁgg;gn or

whigh 15 apigel wbﬁ@a@yd byt Ry, erpnrs peissied Byl Gpalsplox ) 2alkoxy.
cy %ﬁ%ﬁé@;&y R! gfoug?ﬁlbﬂlhg %()H'Llﬂ)l? Leis %? cB§f¥azoi 5-] 1&%&}1}/1%%%%31 4-yl,

enbodi nen I nvent on bon

3-eipylpazagelet-l, hg digeihyipyiagolepyl haahmythslmmmlwyleu,my 1, 2

tmf%'ih e{ZQEE% o,(sjlej gﬁeﬁgﬁlf 5 et %{P’\é%% yﬁtrylo{a %rge%gylpyra%/ol 4- ylal
ethyi@lmdlhylpymkeldﬁl-ply il aﬂqﬂ@razbhg-yl ahd Clathiys 3-@pdthydpkahdoy-4-y1

tituted by .1, 2 3 groups selected from
@u@nga%-?pmggn FEH%&%@ﬁ Exanpl es of Rl groups incl ude
py riaadrtidr }thlbocmtfeﬂthﬁ |the41nVéntloﬂ1 < ?)Bl\rﬁd@)éf ﬁﬁfﬁhhra‘tl)%mpnse
3-e %mﬁg¥ra , 3- dlnethy pyrazol -
conjpoyn fﬂvli A zoI 4 yl, 1,3,5-

trimet hyl pyrazol - 4-yl 0

|, 3-di met hyl - 5- met hg yp az» |,

|, 5-di met o

ethyl 5- neth P razoI-A yI € hylpg' yl, and

| - et hyl - hyl zol - 4- yI (subj ec to tonmeri sm

wher e pOSS|bIéN. a further enbodi of t he

i nvention, n?@unds of formula (I) cohprlse conmpounds

of fornula (IA)" (I1A) where R2 is hydrogen, Cl-4alkyl

or C3-4cycl oal kyl, and R3 R5 are independently

sel ect ed fron1hydrogen G- 4al kyl , C3-4cycl oal kyl ,
Wh%ﬂR4§ﬂWéMﬁﬂbﬂh@ﬂkﬂ@WC%ﬁaﬂbﬂkﬂ,mkt will be appreciated

R R O BREELSUBDTC 1 o

mﬂbhqmmm&nxyhe di agr am above. However, the

It will be appreciated that the ring atoms of the pyrazole portion of the molecule of

formula (IA) 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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nol ecule is subject to tautonerismin the case where
R2 is hydrogen, where the switching of hydrogen groups
w0 e@moesses ni t rogen of the pyrazole ring to thePOr/G8r006/003838
nmeans that substituted pyrazoles, where at |east one
of R3 or R5 is other than hydrogen, are inevitably
m xtures of each tautoner, .gnd that R3 and RS are
therefore deemed to be interchangeable. In an
alternative enbodi nent, the invention provides a
whare Rﬁ,chrmld(RF afeqis maﬁmeld(anB)a/\iheﬂ@tflo‘ﬁ&o fiﬁﬁzu@maARS are as
def| ned.a elnre ation to fornu
wi 14848 lta‘?s@ ééPafﬁ%late#ﬂ&fthﬁmramlﬁ Roion oﬁgsetmcgwu@roftfw@ula

(IBYR| eeath1ey RfmPeRsdietddink B) thhtsdegﬁéh%cﬁhltﬁ/e RAPTRE18 rc. However, as
according to that delineated in di agr am abo

for fhe\rempapunds of fogpulak)disepesad @llspve;tm it SE subject t

tautqhéﬁgﬁ%gnﬁbg\h droggzhe nol ecule is al so subject to
taut onmeri sm wh is hydrogen. Particul ar exanples

R2 Raticuise examypdesdry encluémlmdydgen,endﬂyyl ethylopypyl, cyclopropyl,
cycl opropyl or cyclobutyl. For
metﬁ%l%#&ﬂ%gﬁ%c bﬂ%’r ogen, nethyl, ethyl, propyl or

cy dT oo sy, R 1srhydrqgam tohethill Gthyd, rﬁw@l ﬂEdf}tclopRﬂgyll s
In a f rther zn‘oodl ment, R2

%?%lﬁ'élﬁ %PWWW% g’ngtr?%eBi %i‘F s of groups
R3 Iﬁﬁd”urﬂ&r &hﬁodimélﬁtpﬂéfs hiloBdt or BtV pr opyl,

, h
SRR I RN e T T
cycB%rc@_f/l Eﬁ:léﬂ?@ﬂy‘l‘ﬁ@thﬂ%/ ﬁlfeﬂlgﬁj? ’etlﬁ'iﬁ§7 W&pox?%px%ééﬂro {hoxy.

, ho nore n_one group R3
c1f41§lcvéé329 Xamphespf ,gmixps BupaR” iaethdaihydeogen, lacthyleethyl wne,

preferably two groups R2, R3and R5 are other than

hydrogen. In a particul ar errbodl ment of the invention,
t hSugahtpowmdere ament gmuleP ocRUs alC fakeryl a (1 A) shown

d 3 5
o 4 IR s T a0 UG Dl ot Vo By, oAt R
are Ghertharklystdrogen. C1- 4al koxy.

In a particular embodiment of the invention, the compounds have the structural

met

formula (IA) shown above wherein R? is hydrogen or C 14alkyl, and R? and R® are each
independently selected from hydrogen, Ci.4alkyl, or C;4alkoxy.

In a further embodiment, the compounds have the structural formula (IA) shown
above wherein R? is hydrogen, methy] 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

whyarogsm nethyl or ethyl, and R3 and R5 are BEDGB2006/003838

i ndependent|ly sel ected from hydrogen, nethyl, ethyl or
met hoxy. In a further enbodi nent, the conpounds have
the structural formula (1A shovvn above wherein R2 is
hydrogen or nethyl, and R3 and R5 are each

i ndependent|y sel ected from hydrogen, nethyl, ethyl or

et R@particuRr 8mbalithBRlof 6I¥RAFNIBR he doifHoRAERA BN Gal
t he si%éu::ct ur al fér rruloa2 (mgl shovvne abO\(/)e \Ahe?lgfliilﬁsl?z I'S
8

formyla (BR)shovsr abewe MipreindRdis m!l RS 1 a3llyleansiR’ and R’ are each
mdé;ﬁﬁ@&ﬁs}qae&wﬁ&ﬁl ? g r@qgﬁ Jrethyl or

nmet hox In a fur conmpounds have
t hdngt thb difngntpyibe aompm)nds hmvmhammradﬁfameﬂm(lmshwm

are,each
aboiw g’.hpen @H%%%‘ o0f t%gld?r ’hy fiéa% o fshigderprdently
selqgwdtﬁouuhsairognbodhyieethylafr ntelthz)xynvent i on, the conpounds
t str formJIa B hovvna ve rein

o 12 e sidih g Sobat kel ReEReR Mol Reory
abose‘vvhél‘eeﬂizflﬁ hydrbgesirop g!%fhyl @hd RAhKYRS ar® BachlindbpérdRYy selddted
i g ﬁgjmer en‘%yfl ﬁ&\‘)\ﬂ ge conmpounds have the structural

O 3y § P8P wherein R2 i's hydrogen,
metin ! fuder 8fnbydime@N e %mﬁ&gldgﬁa@rtﬁe ﬁﬁ&fﬁrdl &%ﬁ ﬁﬁtﬂo%n

sel ect ed .f rom hydr ogen, net hyl , or
aboye,wherein Reriphsirpgentor methyl, drﬁoamd& aﬁawhw@p@tdpm&:&t sefegted

fmrﬁ(ﬁ? F@}l EQ,IR%IH;% ,%gove wherein R2 is hydrogen or

are each independently sel ected
fr d?ﬂ’fkwab&r ooreppundeofithe inventioplinduderany loox yf the follawing: t her

h d th t | f I
- o A R Sy kg s et Be eyl | an
N-(R3mamwghdly])ad- €1 - K aamirethoxgelp®B ditestiiyil M Fphreol-a 9 ety [piperidin-4-

1y %lgr en, methyl or nethoxy. Particul ar conpounds of
v ¥ention include any one of the fol | owi ng:

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

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

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

N-(2-aminophenyl)-4-{ 1-[(1-ethyl-1 H-pyrazol-4-yl)methyl]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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I V- (2-am nophenyl )-4-[1-(lI _ _
H pyrazol - 3-yhnet hyl ) pi peri di n-4-yl ] beri zam de;
wo t@7asmsmophenyl ) - 4-{ 1-[ (5-met hoxy- 1, 3-di met Pg1/6B2006/003838
| H pyrazol - 4-yl ) net hyl ] pi peri din-4- yl}benzam de;
N- (2- am nophenyl ) -4-{l-[(3-ethyl -1 _
H pyrazol - 4-yl ) met hyl ] pi petirdi n-4-yl } benzam de,
JV- (2-am nophenyl ) -4-{1-[(1- et hyl - _
| H pyrazol - 4-yl ) met hyl ] pi peri di n-4-yl } benzam de;
- ( 2t & bepikeRydod-that Lbrtdif bordpdind®6B0rmbila I above may exist in

wnsi 58 R 9l Sl DS, seshsmfet pRAppL, Bydrated foms. 1t to

e G TR
anUPEPNATRINA ac VPl ) met hyl | pi peri di n-4- yl }benzani de;

oy PR ?f’(‘gﬁ%f"ﬁ%ﬁ" gt e ATBE Rl Eorputy Ly xtie
polyggrphigy ansizhatihd pres¢nt ingenftipn tncemﬂpﬁkse5allm}aigh )fd)nns_vs(rjhich possess

1 H. | ~4-yl)methyl]piperidin-4- vy enzam de;
e R ) (1] (1 et hyi - |

| H-Avyuitblel phdmydcyutietlivyehdeppiptsle sali ?Faécoﬁipbﬁlﬁil'kﬁam B®inula 1 is, for

N- (2- ami. [)-4-{1-[(1l-e - 3- met - .
exappleot T RAGRRASH kol hrisuge oF e ommy by esepamlee.acidr o
addpivarsameeeh bh @Rkdayicas 6eRhRRLR shal 4s HyARICBREc | Hydtobrdudic Pe

nder sfood that certaln conpounds of Formul'a I above

SﬂH%HE}C’é%{"%‘FO?%% (43¢ Fmelgicpeidngr, &5 cyample.gssali of ¢ aeragpund of the
Fort@laTSwhi&HA§ Buﬁ@ientﬁ}%cicﬁ&mx%mﬁ?ﬁraﬂaﬁ%r LROAR: ealth nlefar b4t

be understood thdt the present invention enconpasses
suchypq a eal@pmepmasnesynt sitney anamardys eals A fitrther oiitabler at i ve

VA ' 2 that. certain
phaRlc iy bR 4 Rl RS OB [ F R S
forrageldwitlin thethumap oesemel body efier admisincoiop a$ s esmpdund H0tHe

FOanQfarFS whi ch possess

The compounds of the invention may be administered in the form of a pro-drug -

that is a compound that is broken down in the human or animal body to release a
compound of the invention. A pro-drug may be used to alter the physical properties and/or
the pharmacokinetic properties of a compound of the invention. A pro-drug can be formed
when the compound of the invention contains a suitable group or substituent to which a
property-modifying group can be attached. Examples of pro-drugs include in vivo
cleavable amide derivatives that may be formed at an amino group in a compound of the
Formula I.

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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antiproliferative activity. A suitable

phar maceutical | y-acceptabl e salt of a conpound of the
wo-omsm44 i s, for exanple, an acid-addition seCT/GB2008/003838

conpound of the Formula I, for exanple an acidaddition

salt wth an inorganic or organic acid such as _

hydrochl oric, hydrobrom c, _gul phuric, trifluoroacetic,

citric or maleic acid; or, for exanple, a salt of a

compound of the Formula I which is sufficiently

aciAl B@tabfe%haﬁ%a%@ﬁﬂcﬁllyaﬁc(ﬁbtﬁﬁle iprR8ruglok & bbRfouRid bF fhe TokAlla 1 is

as a cal cium or magnesiumsalt, or an
oneéﬁq%sn Qrepsonable medigal judggmenigsdeing suitable for administration to

the Bﬁﬁﬁrﬂ&%ﬁh&l%h* WitAGhk %ﬂ&é&‘mﬁe ﬁﬂrﬁla&;l%%?%a}g g%ﬁ#ﬁ Iq%&’ %Hféou%

For mul or exanple, a sa _
undye iicityr  ani nal body after admi nistration of a

Varf PR G B fo—(ﬂlg hER" @es{;nbedTH)? eXan) o i r]cgffST;F'oglfPWf;j}{c‘gedocuments:-

i nventi on ma m ni st ered
a) pr dMethods in Emnsanolo&, Yot dpo l3ﬁ91-396L&ﬂ1te<Sb3bKOW&Idefj Y. i N

animal body to rel ease a conpound of the
(Ac%%\%E? g]lgg‘s)pro drug nay be used to alter the

b) phyksrmlofpﬂrcedmgi Ie&ﬁedaﬁdg Qll?nﬁgzlfqar@mEIs&H?O@S’S?t' C ]
f the inventian pr o-drug
cark B¢ "F%ﬁﬁwg&mﬁ%@ﬁs oéi%c%%%mmm@Fdlfeﬁéy|K49é%gﬁ4ré1Larsen and
H. mmg@ar@s:mp@ust‘:@@sl@ AHIQURD1i04ti03 WP Phd- &lﬁ @t b§ﬁ E’tﬂ&fg@ B 113-

property-nodi fyi ng group can be attac Exanpl-e
H”ﬁ}%ﬁﬁrugs include in vivo cleavable an1de derlvatlves

D o R, R D DAL RGOS, L3 BB i on ©
e) i ndl lﬁi@dgmgwled@mlﬂﬂgﬂmw 77 285 degs)ned
f) her meqﬁ%gg by z‘“’@ﬁé‘m : aﬁeﬂ..!f}%@@%ﬁzgfgamc synt hesi s

avai raot e-w tHrh fran or ani mal

g) boéfy H@g\mhaqnddf &télkaa‘vlhg-e)roés a8 Nover Dlivgryt hete@R?,.A.C.S.
Acc.or the ent invention includes those
ﬁﬁgﬂ%ﬁ%’x%ﬂ la | that are produced by
h) or @iRIoGh@()éﬂﬂdiﬁl“Bﬁ)ré’%ﬁﬂﬁe @Meﬁ'ﬁ@r%pgs@pnpé}gm P&t 1987,
are [ogéc d in the human or ani nn 1£
netAagBtla ﬁ‘ﬁ@?ﬂaae%lﬁéb'u%cgeﬂta%mmof g mpqugd of the Fiprowirl

is, f6f exbfBle, an i vivo cleavable amide derivative thereof. Suitable pharmaceutically-

ol

acceptable amides formed from an amino group include, for example an amide formed
with (1-10C)alkanoyl groups such as an acetyl, benzoyl, phenylacetyl and substituted
benzoyl and phenylacetyl groups. Examples of ring substituents on the phenylacetyl and
benzoyl groups include aminomethyl, N-alkylaminomethyl, N,N-dialkylaminomethyl,
morpholinomethyl, piperazin-1-ylmethyl and 4-(1-4C)alkylpiperazin-1 -ylmethyl.

The in vivo effects of a compound of the Formula I may be exerted in part by one
or more metabolites that are formed within the human or animal body after administration
of a compound of the Formula I. As stated hereinbefore, the in vivo effects of a compound

of the Formula I may also be exerted by way of metabolism of a precursor compound (a
pro-drug).



15

20

25

30

Formula | may be a synthetically-produced conpound or

a netabolically-produced conpound. A suitable
w@baraimeeuti cal | y-acceptabl e pro-drag of a cor@DGBE006/003838

the Formula | is one that is based on reasonabl e

medi cal judgenment as being suitable for adm nistration

to the human or ani mal bodygw t hout undesirable

phar macol ogi cal activities and w thout undue toxicity.

Various fornms of pro-drug have been described, for

gﬁgﬁ@h&f[mnu@@nﬁgbfmmmngadocunents - a) N@thods in
42, p. 309-396, edited by K Wdder,
Z%T”ﬂ ?%%Qﬁeé?fﬁt?fl st agieesson plsiblsq in ths anéhet ’éﬁlaﬁ%e Pr o- dr ags,
nec@ﬁb@ﬁﬂsﬁ%le"ﬂo Brﬁi%&ﬁl Qﬁ‘ﬁ&%sm(fgél% 418 I7che cjo%amdsgﬂ cﬁ% %f the

Text book  of I gn_and Devel opnent
ProggsgR§sIgactions Elams@wd apmmmh@mﬁfa@@a mliereQietpation 15neceaea1yg>n

s PR RS oy HOARAL oy i
the m\@@mgnt&naljpraﬁct(wmps nay be. usBlincigaadashee eith afandard practice
oA B PSS ST PG ol Wb R
31 g;)ltldfl JotingWid arﬁirﬁi)n‘s/ 1989 Whlgs, if rE¥cemiar 1iékgﬁdeag301h5{3}\élﬁéh as a;_nAlan

S sium Series ol une
Caf%%éi R 5‘/‘%0 %23 g%e é‘aﬁlﬁag'{ﬁ)to PrOESCh M RN T Qe ke Fspion
meidoagd Besihgn”, Perganon Press, 1987. A suitable

pharnaceutlcally accept.abl e pro-drug of a conpound of
he BOMAIGFENg erp@ps wtifipeddn themirecessem desqribqd istein may dbgeaeral be

cho@éﬂ fl6in A8y bMAL Fﬁéﬁpst etk in G Ilﬁ%%gl% or knO\Xén o the skilled chemist as

phar maceuti cal'l yaccept abl e am forme roman am no
appgaPsiats foribe n@éectlﬁ@ pf thg aropb én auestion and niayrbedntradutdd by

con OB AT D Ly R R b
desgnlmd plsthe Eixfa(attptees kobwn tcrtge skilhst ahbmusn hsapcpro[inb’e for the removal of
I s UM NI N AT TR
protecting group with minimum disturbance of groups elsewhere in the molecule.

Specific examples of protecting groups are given below for the sake of
convenience, in which "lower", as in, for example, lower alkyl, signifies that the group to
which it is applied preferably has 1-4 carbon atoms. It will be understood that these
examples are not exhaustive. Where specific examples of methods for the removal of
protecting groups are given below these are similarly not exhaustive. The use of protecting
groups and methods of deprotection not specifically mentioned is of course within the
scope of the invention.

A suitable protecting group for an amino or alkylamino group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the above protecting groups necessarily
vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by

hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or
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nmor phol i nomet hyl , pi perazin-1-yl methyl and

4-(1-4C)al kyl pi perazin-l-ylnmethyl. The in vivo effects
wo@Roooessupound of the Fornmula | may be exert edP@TIGBan0b/003838

by one or nore netabolites that are formed within the

human or animal body after administration of a

compound of the Fornula | ._¢f§s stated hereinbefore,

the in vivo effects of a conmpound of the Fornmula | may

al so be exerted by way of netabolismof a precursor

soda@ARRLeddd. Q\Héﬁﬁtldélgﬁﬂ a1 8RAP 3LIHOR a0TbufeRYRLBUN 915%% may be
Formula I It wl %@GCI ated by a person s II)

renjopeq, e exppienRit troatment yvither sydehle acid wm@&wsewmm or
PhA3PIRRGLiAR YRR AR i OLRUAS DR ERIRAAIS dyfh AT

t he pr ocesses/ reactions nentl
benzlokypathesyhgtetnamat g rsorovesh forsxansple sydrygiragenation ioverti aatalyst
T R T L
tris(jnﬂucaoetqetagz) ok wpblermymbévmetdcﬁng gaoupolor apnmam antino group is,

sta ar ustratl see T, W. G een &,
AR SRR L bbb st WS o e eipanett W, S hetine,
for BXain;ﬂddﬁneﬂﬂlanlalﬁdép’ioMMrﬁMe aﬁrdwﬁ(lﬁ'ﬁrazihggg) Thgs i f
reatan i nc e groups. such as ani po, carboxy or
fﬁpr?ravﬁ’@egr%@ﬁ 2 BYEOXSL2TRR IS IOF Sxampley %%"fi’l igppup, for

exaﬁ@'[@ianQﬁkahbﬁ gg@gﬁhbp BPaciBMlah ARFH R8P, GbIexaMiPle HRALSYE Gk bR T

roups uti n the Erocesses descri bed herei'n may

arympethyd gequgy fopexagipasanzyly She dapyotestion sendifions fer thiezhowe bed
{
progegglﬁé]o%ﬁﬂgtvgﬁ tel:{ars e pﬁg?&g@tt%lég%ﬁoo o? ﬁf‘oltéc gljalﬁﬁ]ﬁltus,%r

aqmiﬁs 2R eyl gredp mxyl dsen alkanayd m:adarbx/l gropueait beonnnbved for

R L A e BRSSO
11thkm0motlmnt lyelredde. lAG:elrnaﬁlmly &i arglnedtpid vnp isedheas aentyi group

noval of. the ofectjn roup in esti such
maf B RiRe b Rl it Gt Bet Ll mdd of 1 he
palRERLEEH- j;amgolgr oup with m ni num di sturbance of groups
el sewhere in the nol ecul e. Specific exanples of

pr ot ERfaOPrefegingEretneog e@hOWear@w is.JPr egEIplsa iR esTifying
groﬁf}’ TR E}%e‘a  métBy 1M bft Behyl %&9@[5 whchﬁmSI be rén%veg XBFBlafiple, by

| ower al , signifies’t roup t
hydrolysis with a base such as sodium hydrox1de or or example a t-butyl group which

may be removed, for example, by treatment with an acid, for example an organic acid such
as trifluoroacetic acid, or for example a benzyl group which may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage 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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which it is applied preferably has 1-4 carbon atons.

It will be understood that these exanples are not
wezvanssive. Where specific exanpl es of net hodBCT/GB2G0k803838

renmoval of protecting groups are given bel ow these are

simlarly not exhaustive. The use of protecting groups

and net hods of deprotectionjpat specifically nentioned

is of course within the scope of the invention. A

suitabl e protecting group for an am no or al kyl am no

group is, for exam gboup, for exanple an

al kanoyl grougng 9 \ koxycar bonyl

group, for exanple & ne car baony \hoxycar bonyl

or -butoxycarbonyl group, an arygyne

group, for exanple benzyl oxycarbonyl)—or an aroyl

group, for exanple benzoyl. The dgpyotection

conditions for the above giotectlngqgroups necessarily

roup. Thus, for

whéggﬁgygﬁﬁgﬁﬁggé%%gqgug£§g0ﬁ£§§hgﬁg% kanoyl or
with p koepeundtsd thel fogmwudIBr an aroyl group may be renoved

for exanple, by hydrolysis with a suitable base such

as an al kali netal hydroxide, for exanple Iithium

or sodi um hydroxi de. Al terR&iH®@ely an acyl group such

as a -butoxycarbonyl group y be renoved, for

exanpl e, by treatnment mﬁtha§§suitable acid as
whérg R sl defih&l heSdih, i thei peesericepfas@ioinagag, d or

(gﬁlfluor acetic acid, and an %gnethoxycarbonyl roup
and{terRatlfs, ihngsessany W&W@&WPSI‘E‘? BLeRE Sherns &bty o piseent,

ex aﬁ@h&blmdmxﬂg@gﬁnﬁrdrgfbce%qa) ifclad@dsafoy é;tanﬁﬂt«.c Bn @%rganic

pal | adi um on-carbon, or by treatnent wt Lewi s acid

borphyydridg s#Hhsush Boyagim b@rgklxdmdm wéwgam@eéawborowwetoa pedium

cyaﬁbﬁcﬁ{)}g@hgi gnrgg F&&rgg EQ%&P%J ﬂn%rgtgod%ls lfé'/ﬁfoﬁal?ﬁ‘ o@ﬁox%ﬁl?u P
carriechony daithio yoretscreatoﬁ@ smtahletdataarst alidhyas afiot eramplen Pd/@; Rd1),/C,

pu 1533V R b BRBREF i G0t P ic RNl Bistot, frerample 110

barewam)ﬂaﬁge arterﬁpeyhtu@s dbpexafnpte @®x30ml e an al kanoyl group

Su Cgrﬁcegﬁ gq% MW [catgie tym]t rp%u gq.F];ﬂofé sﬁ zch?d -?%g éu1ta¥)le acid for

pro@&s@ (Dt ﬁ@lhtié%fh E@ﬁﬂéd édi’cﬂéhcfl s, fMRaMPRMEmAE 84i Glebtttacid,
oups. W necessari | vary with the choice of
tnfglpg{agqﬂclaﬁ ish Brdsegiloripragis], sylpluric acid, paratoluene sulfonic acid or

camphor sulfonic acid; or a Lewis acid of formula MQ,, wherein M is a metal, Q is 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(III) trifluoromethanesulfonate, tin(VI) chloride, titanium(IV) isopropoxide or
zinc(IT) chloride.

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

(b)  reaction of a compound of formula (II),
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exanpl e, an acyl group such as an al kanoyl or an aroyl
group may be renoved, for exanple, by hydrolysis with
w@2®assid e base such as an al kali netal hydr oR¢THE6B2G06/1003838
exanpl e lithium or sodi um hydroxide. Alternatively an
aryl met hyl group such as a benzyl group may be
renoved, for exanple, by hydsogenati on over a catalyst
such as pal | adi um on-carbon. A suitable protecting
group for a carboxy group is, for exanple, an
esterifying group anpl e apnmet hyl or an et hyl
group whi ch ngy, . or/exanpl e, by hydrolysis
with a base suc dr axi de for exanple a
?-butyl group which nay be renowgd, exanpl e, by
treatnment with an acid, for exanple organi c acid
such as trifluoroacetic acid, or ffaf exanple a benzyl
group which may be rermovedD for exanple, by
qr. Hal V. : uch as
Wh%g‘ﬁltgﬂﬁﬂ%{}eolﬁ@c%r% %o.%n%%ﬁﬁér{%%tg%t i ng groups may be
with e sowpelndtof theyformrdy @iV)ent stage in the synthesis using
conventional techniques well known in the chem ca
art. In a further aspect, the present invention
provi des a process for prepaskng a conpound of formul a
(I') or a pharmaceutically écceptable salt thereof,
whi ch process conprises: ( y)reaction of a conpound of
in th©pedénde 61 Whakiebiket he aniline noiety may be
appropriately protected; with a conpound of the
wherging s 1e30tiVe ZRIPHO sp) where Rl is as defined herein,
and tRerbd¥er AF RSEOGH), féfmoﬁil{g%Q% Fdsiitiha Gt@ftin gué)% gk fal be lBresent.
It necessary, renoving any residual protecting groups
t hat switapldyeagtive seonp X 8, foueraatples a haldgenormy selgeotylixy giawp, for

el _ ; \
oo UGS AT AR hRE B0y o
toluené-deselpbayiaryodrydr.i de or sodi um

A suitable base for use in process (b) above is, for example, an organic amine base

such as, for example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine,
triethylamine, morpholine, diisopropylethylamine (DIPEA), N-methylmorpholine or
diazabicyclo[5.4.0]undec-7-ene, or, for example, 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 fert-butoxycarbony! 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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cyanobor ohydri de and hydrogen. Reductive ani mation
usi ng hydrogen is optionally carried out in the

wpe@smesses of a suitable catal yst, such as, forPerRaBpi0e/003838
PdVC, Pd(OH) 2/C, Pt/C, PtQ2 or Rh on alum na, and may
al so be carried out under pressure, for exanple 1-10
bar over a range of tenperaygres, for exanple 0-150
OC. Process (a) nay be carried out in the presence of
a suitable acid. A suitable acid for process (a),

solveC4udl @S NN-Bireibfleamamidd, N OC finRhyldcotamareanpl e formic
trifluoroacetic acid, hydrochloric

cjd, agetic acid,
metgéfﬂpﬂfm]é‘ﬁ?'ﬁfﬂﬂeio&d’é’éqﬂ&’,lsuéﬂhﬁ{“éia-uene sul fonic acid or
canphor sulfonic acid; or a Lewis acid of fornula M,
wherein Mis a netal, Qis a reactive group such as,

Prepayat tin rial$Hr a sul phonyl oxy group, for
P | &1 € Qd FE‘%I jjodo, net hanesul phonyl oxy,
re?%lf uorone‘?h%esm??p on;lla[iolxy or tol uene-4-

sul Bieenyipowyd efifompyladhabore ingy iba ptepared Ay githapbf the Golbwdng
&gg value of z will depend on the netal M Typica
processes: . . . .
exanpl es of suitable Lewis acids include boron
(©) t r i THeureactide pf & cangbiundof the Yortuulaf (VyonlgsiEh Hanadite inyalee,
tin(Vl) chloride, titaniumlV) isopropoxide or
qm?ﬂﬁ%@h%fogﬂpgride. Alternatively, the conpounds of
formula (1) may be prepared by (b) reaction of a

conmpound of formula (I1),wherein the aniline my be

appropriately protec wi tJ}’a conpound of the
formula (IV) RLCHR ' he ptesence of a suitable
base; wherein X is a tiv and t hereafter,

i f necessary, renoving any rdasi diWal /rotecting groups

that may be present. A suitable yeactive group X is,
for exanple, a hal ogeno or sullghonyl oxy group, for
exanpl e a chloro, bromp, {¥Wdo, nethanesul phonyl oxy,

whirbih bt 4LQERED2 El%ﬁﬂ la?@é}ﬂ%h Ré%in%fore,

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

"HN<:/>’MLZ

(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]
o
H
H,N
(VID)

with a compound of Formula (VIII):
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t ol uene- 4- sul phonyl oxy group. A suitable base for use

in process (b) above is, for exanple, an organic am ne
whawe/0sseh as, for exanple, pyridine, 2,6-IutiBCTEB2006/003838

col l'idi ne, 4-dinethyl am nopyridine, triethylam ne,

nmor phol i ne, diisopropyl ethylam ne (D PEA),

N- met hyl nor phol i ne or di azalycycl o[ 5. 4. 0] undec- 7- ene,

or, for exanple, an alkali or alkaline earth netal

carbonate or hydroxide, for exanple sodi um carbonate,

pot assi um car bonat e, cal ci carbonate, sodi um

hydr oxi de or potassiu droxide, or, for exanple, an

al kali netal hydride, t0 ex/np e sodi um hydride, an

al kaline earth nmetal hydrogencarbonate such as sodi um

hydr ogencar bonate, or a net&} | koxi de such as sodi um

et hoxide. A suitable protec JHS group for the aniline
in th®preiMcOsf 4 Rtk Bl di ne ring may be a carbamate such

as, tert-butoxycarbony|l or benzyl oxycarbonyl.
whesgingX is g 1ggctivg giopp asddfned heyaiwbelREar e as descri bed
andtRQYBrer EfcbRAG! LANS PHARH ofdd: B AAARER(2) and (b)

are convenientl'y carried out 1n the presence of a
renwyingaby protasting gwops/&emn thortetdihlydpyridihgend®anpl e an

spch as t hanpl , et hanol

]Ed?ggﬁggggg%?ﬁg%%é¥%§fﬂgééFggg?aggﬁalogenated sol vent
ren®udlg aap raseiihlydremainggrarps gesserthl or of or m or car bon

tetyrac ride,.an ether such as tetrahydrofuran, 1, 2-

| rree HE AT REHIPR o0 15Y U (SFhY oy g i ST Gy o5 fert-

butstiehrbasy] {(glkd iR Rered 8 héteidiaPp CBOC” ARbeAZ YISOt Boy1.S W Ghitabte

N, N- di met hyl f or mami de, N, N-di met hyl acet am de,
ProfRFERGSFPIR/OF Hici @ile moighy gay alsg berd cHPIBYUP prbyas ROC or
bm%%ﬁgﬁﬁﬁbhﬁp of starting materials Preparation of the

ound of Formula Il The conpound of Formula I
abov suitihle haee f9F prpsess do)biy feri exhmpleodn qrgani¢ ahing hhseguch as, for

FEREETA T2 CURE, RRRRk Sl Pt BORMER Bl iipe, |

moypholireg Nemi¢thylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for example, an

€Xi

&

alkali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate,
potassium carbonate, calcium carbonate, cesium carbonate, sodium hydroxide or potassium
hydroxide, or, for example, an alkali metal hydride, 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 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
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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wherein X is a reactive group as defined hereinbefore,
with a conpound of the formula (VI) in the presence of
w@2®assid e base (VI) whereinMs a netal, L i SP@EI/GB2006/003838
ligand, integer z is 0 to 3, and the.
tetrahydropyridine ring may be protected; or the
reaction of a conpound of the.fornula (VII1), wherein
the aniline and the tetrahydropyridi ne nay be
appropriately protected andM L and z are as defined
abavetal Mi mﬁy e 29 mmmlb :ﬂdit g;fknswn \Ammhiha hie\/dt{)l(ﬂe)to fodhl drgaﬂoﬁletalnﬁz
e of a suitable base; erein is a react
COH&DB{’J‘% that ugderee, erfaliids “éP‘ﬁk?@%‘%né reagtigns Hapwaics of Su“iaPle metals
inclI8SBS SR i, z@@qnﬁﬁlagﬁh\é updli tabl e order or conbination:
renDV|n protecting groups fromthe
t et/ &H ifer; ntsgerrisl denendeng o thegretad Mt ivgis usually in the
raIléeeﬁ_b,ahydropyndlne to piperidine and/or renoving any
Fesidual protecting groups present. A suitable
pr oluéteble wglugsr fouthefligand Ihevhestprestntdinclpye, ifali enemplenghydsoxy, a

PP D B RO EYBE BB 5] BT Sl oo

iodq rmrttlm)dy; a:'tgmgfg propoxfyo rsopﬂ@poxayn bhtbﬂys mnm}e{)eyhymyomﬂ Sﬁbﬂﬁ@gaor
B n A suita

bur B S: SpREaHedt pe el Mg POt IR e gt B |

sucha6€ t@gwfer &h tHeWor@¥asR k@whiel HlicdiaRteattadhed; hl fdilinrhenng

4-di et hyl ridine, trieth
Smﬁ&}’pwg :gpq%@ Mg I:Srénetgﬁyl% aﬁ]ﬁ%&?ﬁﬁ% IEL?ILZ where B % boron and L' and L2

are gé @e}ﬁ‘l@ﬂ @df%g%[(ﬁL FofkU ﬂ{jﬁﬁt‘ &1‘1&”@6 1i@4nds £.95n lifkd such

kali or kal i ne ear rreta car bonate or y I OXlI
thatf tﬂgefé&ra\mﬂi @e b@@n@tﬁrr@:@rmdaﬂléy argattaghsd,uheycfarmemiage For

exalgl? C]Zugﬂdcl‘:ﬂr er‘agﬁﬁe o&?r(E '&?251%%1%1‘? &yﬁ&.ﬁ* grr%%((zlng € an

botaSS|un1h
oxyrthyyhedyydpinabelatd (30 @(ﬁhﬁCGCHQﬂDu)mr loyyhirogkdencoxy guoup such that,

together with the boron atom to which they are attached, they form a cyclic boronic acid

ester group.

A suitable catalyst for process (c) includes, for example, a metallic catalyst such as
a palladium(0), palladium(II), nickel(0) or nickel(II) catalyst, for example
tetrakis(triphenylphosphine)palladium(0), palladium(II) chloride, palladium(II) bromide,
bis(triphenylphosphine)palladium(II) chloride, tetrakis(triphenylphosphine)nickel(0),
nickel(IT) chloride, nickel(Il) bromide, bis(triphenylphosphine)nickel(Il) chloride or
dichloro[1-1°-bis(diphenylphosphino)ferrocene]palladium(Il). In addition, a free radical
initiator may conveniently be added, for example an azo compound such as
azo(bisisobutyronitrile).

Suitably the tetrahydropyridine ring is reduced to a piperidine ring in process (c)
above by hydrogenation. Hydrogenation is optionally carried out in the presence of a
suitable catalyst, such as, for example, 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. Hydrogenation is also
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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al kal i ne nmetal hydrogencarbonate such as sodi um
hydr ogencar bonate, or a netal al koxi de such as sodi um

w@tdvonissded The reaction defined in process (c)PEhGB2006503838

conveniently carried out in the presence of a suitable
inert solvent or diluent, for exanple an al kanol or
ester such as nethanol, etbhggol, isopropanol or ethyl
acetate, a hal ogenated sol vent such as mnet hyl ene
chloride, chloroformor carbon tetrachloride, an ether
solx&zﬂﬁ& dfvehSihlxahY Ml feinexatpR; willeRHARNY @B /Ao an (THF),
4-di oxan, an aronmtic solvent such as toluene, or a
me@a%aéﬁtoawlstorer%m-%@ht such as N, N-di net hyl f or mani de,
@i one +
9 ﬂlerl}rléé%hgﬁgﬁyg hoxi dgbﬁﬁ})ﬁmr ea Xg%’%vg%%lha lelglI cégﬁv é%rln (gn tdﬁ?
(wheegin Qedisegetian) a tenperature in the range, for
exanple, 10 to 250C, pref&ra@ly in the range 40 to
800C; Metal M may be any netal 'that is known in the
literature to form organongtal | i c conpounds that
undergo catal ytic cross ci ng reactions. Exanpl es
[ [ ron, tin, zinc, and

Sui tabl e values for the I[|gand L, when present,
i nclude, for exanple, a hyiNoxy, a halo, (I|-4C)al koxy
or (1-60C) alkyl Iigand, forgg anpl e a hydroxy, brono,
chloro, fluoro, iodo, neth ; et hoxy, propoxy,

w1th ae&ﬁl oL f&ﬂ{quc) ik P¥dsence oY buitaBle@BMent and QReRRYdne of

utyl ligand or, where integer z is 2 and Mis

th eemalmwgrovn’fén oppganscny Tormadae@ mavberEotEsteed such
that, together with the brommtomto whi ch they are
attached they forma ri Swtably the group ML is
a group of the formula -8 , Where B is boron and
L1 and L2 are as defined for Trxgand L above. In
particular, the |ligands L1 %Ed L2 may be |inked such
that, together with the bog atomto which they are

to fatrh achgdouridndfortrmtan@d) ri ng. For exanple, L1 and L2 may
t oget her define an oxy-(2-4C)al kyl ene-oxy group, for
exanpl e an oxyet hyN&ngoxy, pinacol ato
(-OC(CH3) 2C( CH3) 2+ Y or_oxypropyl eneoxy group such
t hat,

(XD)

wherein the aniline may be protected;

and thereafter:
converting the compound of formula (XI) to a compound of formula (IT) 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. 0" 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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together wth the boron atomto which they are
attached, they forma cyclic boronic acid ester group.

woum@ossid e catal yst for process (c) includes,P¢DGB2006/003838

exanple, a nmetallic catalyst such as a palladium O,
pal l adiunm(11), nickel (O or nickel(ll) catalyst, for
exanpl e tetrakis(triphenyl pResphi ne) pal | adi un(0),

pal I adium(11) chloride, palladium(ll) brom de,

bi s(tri phenyl phosphi ne) pal I adiun(11) chl ori de,

t ﬁlt Sﬂﬂaiéls( the iamﬁlﬁflw;ﬁidﬁa%@iﬂ}f@) amifkploled)ing pioak ed Kdrdinbefore
chnl oride e rom
defigpd spehy we%bﬁ@ﬁfe}@pm th%mmq‘ pf foyela(¥Pi de or

d' chhysibble |solvent such as those previously mentloned herein, may be used for
- bi s(di phenyl (géosp i no) f errocene] pal | adi unt 1 [)y. In

thea‘?i’éﬁl@f} erpom@om XreadiXcal initiator may conveniently be
7 g’%ﬁ&' cgl %ﬁﬁl?ﬁlzgs%o%u ; agfﬁ‘ltos‘ﬂgd}nﬁ)ﬁnd of formula (IT)

usingst suithbld mimymg @gend and/orpuitable @dumwcqndltmnpl penitablaygocess is

hy%gaho islat&)% gpk%loniﬁ}ybééng]éédorui)gl {JI!G(SJCHC? Hf a suitable

IS optional Iy carrie
catqu@,s:sacica frfr eaalﬁplb tHﬂZXE L I@HR G, PL/C, Bt@lor &, onf admmﬁx,arm) hay

ol il ol phdes s e, gl Jel ey Gobehela isalee s

carB@ out iy HE PESARE 2QBitdble AId CoreiahHb hydreBlonliesti® ll'ﬁydﬂoBhlbﬂ@
1(gresence a suitable acid, for exanple hydrobromc
ac

CTtHC addesfigacyt and %haaleSUéﬁhomc@c@eﬁrui m@e EPPIEPLAG splveREor

solVERE RARES YLANRNE cfinyfle, vARE, dihndl) t&rﬁﬂicﬁ@l‘uk&t@ﬁ?k \idiandr,
solvent m xture such as, for exanple, water ’hanol ,

acetmmbm@rmm%m (THF), methanol, acetonitrile or

%2%’@1 \M%Ie%ethgﬁo]:??epﬁ%@& J)f%ﬁe ngﬁuﬁ%%ﬁﬁd(m E’rgﬁi%cﬁ
comensmna)f datqomp))umi (X) mtccoepoiva derdfativo ofitht aarbodylicacitl l@whwh
mal b S o A e Gt R TR iy T R eAfon
with b @b@p&ed; of fotmula (X).

A suitable reactive derivative of a carboxylic acid is, for example, an acyl halide,
for example an acyl chloride formed by the reaction of the acid and an inorganic acid
chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride
formed by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an
active ester; the product of the reaction of the acid and a carbodiimide 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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to forma conpound of formula (XI) (XI) wherein the
aniline my be protected; and thereafter: converting

wao b@7oespound of forrmula (XI) to a conpound of PEDGB08/003838
(I'l') by reducing the pyrindin-4-yl ring to a
pi peridine-4-yl ring using a suitable reduci ng agent
and/ or suitable reducing coggitions; and optionally
renmovi ng any residual protecting groups present. A
suitable value for QG is - ONa+ (i.e. - O @ +,
Assperein Q2 + is Na+) . Suitably, one of the am no
groups. of the conpound of for IS Frotected

a sthedabeeng ﬁ%Sﬁbs }orleksan g u@ﬁdda aleasglrwé\f: &ttRERplomg or more of
the Q%P&ﬁqs ofHE re§t§1t ShvBifons BHPA SHERREY as fnhﬁnt@ﬁ'zh L dfs

pr ot ect ed an_am no protecting group her ei nbef ore
recmbmﬁééwmgméﬁ)% rrogoed ng@pnsepfmeﬁh@né eméums igvitro & in
vivd SFTYoBe f—l%la%et?{lfaﬁéfn ﬁlt})lrl‘L APLeRs 50 %ﬁﬁgy sgelgﬁﬁ’lg ability of
previ ous I one ereiln, e us

mwheampmmﬂsuwmhbnpUHMEEMGmOﬂhmiﬁﬂnﬁkmethnpound of
formula (XI) is converted to into a conpound of
formula (I11) using a suitable reduci ng agent and/ or

(a) SUi Indbiire EnsanecAsigy oDiRdohbinss HDNGLI t abl e process is

Pk AR R

Hlﬁmw&ﬂs ‘?ﬁlé/&nzyﬁg ths'ﬂ:loﬂécgwtﬂ FEAGRER: 188 CRBrnfiRal of the gene

al umina, and may al so be carried out under%fressure

andkaffiniggspitrified uging énbﬁL GHyBraggesafrs O A (A 28V t abl y
Car'fl‘lee(ﬁzaﬁey aéerﬁsstag?\év%gﬁlgﬁﬁ ﬁg@n%@otﬂ%a@u@{:' A r(75 ng of

exanpl e robro rochloric acid, tric
enzameﬁdllm@bmulé pdof wactiod huﬁblt{éﬁ@é‘lepiaHﬁi @) ¢I37 mMJINaGil an

L an%pm'tﬁ\g/\gf:? ?lﬂ’\é{g Ii] aeﬁg etlti{ rri)tu f;%%%#] u@Oﬁ ﬁﬁﬁer cog{ammg

comnetuind (idl y1) for 30 minutes at ambient temperature. 25 pM acetylated histone H4
peptide (KI 174 Biomol) diluted in 25 pl of buffer was then added to the reaction and

incubated for one hour at ambient temperature. The reaction was stopped by addition of an
equal volume (50 pl) of Fluor de Lys developer (Biomol) containing Trichostatin A at 2
uM. The reaction was allowed to develop for 30 minutes at ambient temperature and then
fluorescence measured at an excitation wavelength of 360 nM and an emission wavelength
of 465 nM. ICsg values for HDAC enzyme inhibitors were determined by performing dose
response curves with individual compounds and determining the concentration of inhibitor

producing fifty percent decrease in the maximal signal (diluent control).

(b)  InVitro Assay of inhibition of proliferation in whole cells

Inhibition of proliferation in whole cells was assayed using the Promega cell titer
96 aqueous proliferation assay (Promega #G5421). HCT116 cells were seeded in 96 well
plates at 1x10? cells/well, and allowed to adhere overnight. They were treated with
inhibitors for 72 hours. 20 pl of the tetrazolium dye MTS was added to each well and the
plates were re-incubated for 3 hours. Absorbance was then measured on a 96 well plate

reader at 490 nM. The ICsq values for HDAC inhibitors were determined by performing
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acetonitrile or propan-2-ol. A suitable nethod for
preparation of the conpound fornmula (Xl) conprises the
w@eowvession of the conpound (1 X) into a reactiREI/GB2006/003838
derivative of the carboxylic acid (which may be
produced in situ and is not necessarily isolated),
foll owed by subsequent reacfpon with a conpound of
formula (X). A suitable reactive derivative of a
carboxylic acid is, for exanple, an acyl halide, for

dos€¥RPRse caesAGih in@fvidai éendoanidemd *aytehﬂxanfg&m&dneém@ﬁoﬁ be
nh}gmd and an_inorganic acid chloride,

HPoRTgfuciny b Rfécenhdqﬁeﬁwném@flma@g%(dﬂ@% ﬁsnteolhn
anhydride fornmed by the reaction of the acid and a

chl orof ormate such as |sobutyl chlorofornate an
(©) actim/éire Ensime Agsay o digione Dg h3SE B¢ e aci d

gnq{iﬁtoﬁ@f{@gg%t{d%&eip%%ﬁ ol %&%%%s%%ﬁin%%&%%ﬂl%&%mstry

e pro he reaction 6
and4n@lysi6 usihgrthe islymnics Brréystam. 2%349yor HGTIILH cdlisrvedri ydeded i 96 well

paE SAHTEPb Bl 8 R Nan Gt o5 BL B Rl
1nh(b(f&ls)for 24Cmapoing d&nd‘fxeﬁ ar m%&ertﬁdlddh)/d@iﬁdné bifferad faline (TBS)

eit gﬁﬁalnable fr rC| sourﬁg f.or exa Ie
for ppg hoyeh &Rl Wege P%ﬁ“@a ‘6‘3?595@? qiagnal igxp T3 egy Tin

TB9hnd ey bl¥ekedas TBEY?M‘W £ Aristin g f&@b hggSteVi 4R v@a'f@then
known to those skilled in the art and/or reported in

incyhaged) withspedvalnal antippdigscnepifie fovdhe #rstylated th(P?ﬁ Hﬁ(@%@#%-
sodfdfiaedyan Yo ol THIhE LRRYG! b HolE ECeIfs e rinked iteimétd Ips

nd references therein. Assays W ng assa

andttben( ioyubated with finoesgcain cmwmdéewma@faﬁ@bﬂdgesdMO@qef;bProbes
o RS i SO 8] B BRG0L s AT s 2

BovingrsemurhiBihGnimp§Soghuc#ic91) fdir bné sec Unb@inkisantﬂa]dy vas removed by

iy 5l s el gl 3R] SEPETSas BBl R e Bl e
pla@bkdalddyan@ bnByked usingihe Wellsmics atrayscii.t proliferation of

human tumour cells, (a) In Vitro Enzyne Assay of
r eclrioivades foBRAC 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 (Sigmay)).

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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HDAC i nhi bitors were screened agai nst reconbi nant

human HDACI produced in H 5 insect cells. The enzyne
wo®7oksmed with a FLAG tag at the C term nal PET/GB2006/003838

gene and affinity purified using Anti-FLAG M2 agarose

from SI GVA (A2220). The deacetyl ase assays were

carried out in a 50 m reachpon. HDAA (75 ng of

enzyme) diluted in 15 m of reaction buffer (25 mv

TrisHA (pH 8), 137 nWad, 2.7 nM KA, 1nM MQ 2) was

flasRwas thotbathbd & ?17"@!11 Qﬁﬁéﬁﬁto@kx@tﬂ% f(n-je@:r |21n)l AAVeidhd ©5.000 for a
cont ai ni ng co m nut es at arr,bl ent

periog 5 8 HRYIP. IS A ta%rewaoa@%&ow (B3 bition pf (e ek be EERIE
tapl%ﬂél atdl FOR &of Igﬂlﬂ)é'ctc@g PBY cgﬁ’taﬂﬁnﬁalchﬂlfl (B miV®San I?x?agn ?) 5
o) at anbi en

he reaction and i ncubated for one hour

mM)¢RBE) deitregenywes themadded to the slags agpenirasd intodi 15 rolrcentrifuge
tub?@n&q&}@%m}{ﬁﬂ ((558 Eﬁ%gﬁo%{sgupr de Lys devel oper

onol alnin tin Aat 2 nM The
r e albitei rosultivgssupérhajuve avas disdard@i oy thopelBOgantlp ut-espatded in a

i ent a n fluorescence
e bt Ao LBt B Soseet i A GOER AP S G cen
coM@(Iﬁlﬁtglhﬁs OédedPindnihd fniaﬂScéll MapdigionfvoluntdAisea ZMNEPBS to give
i,nhiQito wer e det erm ned by perform ng dose response

the dgsitg “‘9\; H cPRsr3ti#al conpounds and det ermi ning t he

concentration of inhibitor producing fifty percent
decrease in the maximal signal (diluent control). (b)
Elegtropliysiplggssay of inhibition of proliferation in whole

cel ' [ S
co Rl S gty
(SCblrosdetrfeealatJomnala)f §aynC(1®ubN§glaeI#®@m) 8(I1-D$‘$O 64 Bradflysthe
L B8, 1x1, .03 [ l.s/ wel .
eI R ot £ SR bl B ERRE" ) By FEoi b lpmpred i
eachvtell biynisingisticion té @y torpbshion raﬁd haa arckll ofi atstell helk sepaodting o

was added to.e re,
isol RS T AR BT ce Rt S AR BB en o i Wieasige efithe
Pat€hPlate 96 MehdedRb Biecconfiaiey tha hmpB&eridvh BIRRnla! ??5@111\1 péruRsblises
for HDAC i nhjbitors were determ ned by pertorm ngdose

the paich ghedl mernbrane cavering the hole dueach cvshhsst b Teghallows " perforated,

WhSi@Ic@ﬂBllt@hE‘lg PQ@COF&%%raﬁéﬂi d ¥ eakR Qi t Oor produci ng
fty percent decrease in t mexi mal signal (diluent

c o nferergh rupef IanWorks™M &1 T wﬁepens@sts@yl th¢ foljowingeay at room
tentﬁﬁﬁé ¥~|2q8@). alchtel“ﬁ&&’yln the Nﬁlﬁ’ke?" ﬁcﬁitlo‘ﬁ was loaded with 4 ml of PBS

and that in the "Cells" position with the CHO-hERG cell suspension described above. A
96-well plate (V-bottom, Greiner Bio-one) containing the compounds to be tested (at 3X
their final test concentration) was placed in the “Plate 1” position and a PatchPlate™ was
placed in the device and held in position using the PatchPlate™ cover.

Each compound plate was laid-out to enable ten, 8-pont concentration effect-curves
to be constructed; the remaining two columns on the plate were taken up with vehicle
(0.33% DMSO), to define the assay baseline, and a supra-maximal blocking concentration
of cisapride (10 pM), to define the 100% inhibition level. The Fluidics-head (F-Head) of
TonWorks™ HT then added 3.5 pl of PBS to each well of the PatchPlate™ and its
underside was perfused with “Internal” solution that had the following composition (in

mM): K-Gluconate 100, KC1 40, MgCl: 3.2, EGTA 3 and HEPES 5 (all Sigma) (pH 7.25-
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Hi stone H3 acetylation in whole cells was neasured
usi ng i mmunohi st ochem stry and anal ysi s using the
w@eiooa8¢6s arrayscan. A549 or HCTI 16 cel | s weP€T/68e@ed03838
in 96 well plates at 1x1 04 cells/well, and allowed to

adhere overnight. They were treated with inhibitors
for 24 hours and then fixedayn 1.8% formal dehyde in
tris buffered saline (TBS) for one hour. Cells were
perneabilized with ice-cold methanol for 5 mnutes,

7.30 rugiﬁg o MIKOBS, afer f)llilﬁﬂlg lah@ @é‘-Bﬂ)lﬂlﬁﬁ ,HRSERMrbrfavv-Head (Eihéaqyl
wer e

90 m nute en i ncubated with

theb a}oyed 5954311 ﬂﬁrhawBB@Feé tcsfbb%hql? test (b¢- APRY aavobiagq plssdo determine
whg'th&ttﬁé"ﬁolyﬁl dabhp %}teﬁtw%s %}9&) '51%39? heid tﬁ&?ﬂisﬁenbé'(‘l P01 drth B

for one hour. I's were rinsed three tinmes in

susnfgsloard@smbeﬁ abhaye inde eacd) vmlltdnc tlfef Rﬂmi@bé@i“mné thejcglmverd given

L e R
Pat?flﬁﬁatpT“Uls detaiBie ithesseslaesistanak bbtainad (r&aghrweﬂ B6917) for
it P aieRan IS B e oF P ARBPREET Go e byt sy
solﬁllﬁjc_dﬁﬁatﬂﬂd tﬁéffomﬁi/lhg cafipbsitida (il ralGsK SEROeHGTA, Mgﬂly B a(ﬂ
m cs _arrayscan. EChoval ues for HDAC

HEP R DD QIS il BaLa haba 100 KoM gl 1] kot wPiiesiein
¥ OSniMiib ol a‘ﬂ%ﬁ}a@%@l £ Qzﬂé p"l‘e[&g b Erhegéﬁhf%fti gio%cf‘ﬁound

e concentratio Itor O producing
all p&4 welts of dlfie pateh platk |tcnd1tals pgm@lmr(orled bERG ourrers mposmements. The

r ol ri chqst.a The [
PR s 0 SO B e n SRR dftnd i ROTRER R il on
the?a;&ith&T@VRMBﬁﬁ)%raiﬁm&gtog&‘ﬁayﬂl the )nds%dql(ufcé wislebn ﬁlld Eompound

elow. 5 E encoded Pot assi um Channel ] nhi bition
PlajRARd Mg 19 %m%h?@cmalﬂ?éwﬂﬁa FRiRigYisece ppagigh@ny ear-aver
iss@%pr essi ng the hERG encoded channel were grown to

sem -confluence at 37C in_a humdified environment (5%
CopMipippproxpmatglthree and a half minutes incubation, the E-head then moved

around all 384-wells of the PatchPlate™ to obtain post-compound hERG current
measurements. In this way, non-cumulative concentration-effect curves could be produced
where, providing the acceptance criteria were achieved in a sufficient percentage of wells
(see below), the effect of each concentration of test compound was based on recording
from between 1 and 4 cells.

The acceptance criteria for each well were: pre-scan seal resistance >60 MQ, pre-
scan hERG tail current amplitude >0.15 nA; post-scan seal resistance >60 MQ. The pre-
and post-compound hERG current was evoked by a voltage pulse consisting of a 20 s
period holding at -70 mV, a 160 ms step to -60 mV, a 100 ms step back to -70 mV,a 1 s
step to +40 mV, a 2 s step to -30 mV and finally a 500 ms step to -70mV. In between the

pre- and post-compound voltage pulses there was no clamping of the membrane potential.

¢) Assesment of aqueous 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
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o medi um cont ai ni ng L-glutam ne, 10% Foetal Calf Serum
(FCS) and 0.6 nmg/mM Hygronycin (all Sigma). Prior to
waiz@7ns4aonol ayer was washed using a pre- war nedI/GBZ@@y5/003838
3m aliquot of Versene 1:5,000 (Invitrogen). After
aspiration of this solution, theflask was incubated at
37C in an incubator with a_hpcther 2 nl of Versene
1: 5,000 for a period of 6 mnutes. Cells were then
detached fromthe bottomof the flask by gentle

sol @R bR GtHABE 0} 04 Rbur® bt 13D aRE er&at%%%&e@ﬁ; SliRioAGne HMEEOM
9 and magnesi um (0. (I'nvitroge

cal&r?élﬁn sefutéen are thep ransfersed lati@diegl‘\sgﬁ-mH elatasnihe w@steﬁ%ut%g‘s
sol&t?d?l J{ldté ;ég%#llﬁ&%d Q{ | Qa0 C&l%l Aifeh9a bt 43310%5%% Rl aqﬁiaous

e resulting super at ant “was & scar a
suplehlatapells Itrensfgmdtlhty) arsecad sipemateltiplate aad 8enttifuged. q@ﬂnr adfirther

tral}s?er ‘of the aﬂaeto %su@eﬂlnlg ac{ an(c)if Ogye(!ilhtlﬁllljs 1’&%%1&“ th:%’%‘isn)a %Yﬁi%te

of "au ountTn vat1's
and DNESIO @diblatieniplperasd amly\sed mm Pl 0SSV QirniB&Gition ofjthee

t he desired final .cel
sarg D oA B eSS PRE B o S P B 825
(altdBMiieewiRkasiiQEBctH@ TS0 Reds Dﬁsﬁifchlﬂélﬁbifh MSconBeeion Of the

al ., JournaF of Bi onol ecul ar Screeni ng (2003) 8(1),
Cm%@“@ﬂ} Briefly, the technology is based on a 384-wel |
plate (PatchPlate(tm) in which a recording is
attenpted |n each mell b¥ using suction to try to
g f a4 soly in [buffers and syrmlatedtintestingbflidlat i ng

t WOS&lﬁlgl Lig %sl]feh ;‘ﬂ tﬂe ?cnﬁ) 1’?16d1 %?t %ﬁéc fﬂe% tgﬁﬁergt%g n

| ace e SO I on on
Smt%dtechmlteatzm(l Filid I(Eascéd)aﬁgﬁﬂF t(GaMcb@Mﬂmm an gl Pharms Res, 15(5),
19@¥E? ericin B (Sigma). This perneablises the patch of
nbrane covering the hole in each well and in

Sodifineliircahdlaes rAMYSEdearezitaid (0.7 aiMg); KeizPou)amerg 1 FOI0.1 M);

recording to be attenpted in each well. For each run
Nag (¢ %M@Hﬁﬁ) Meais‘t‘re@vé%37oﬁer ated in the foll ow ng

0010 Q?ﬂ in the
Sm‘é@ye{z % Filp poseitt ﬁ?%aﬁgb? %}OC@%WW’%BQ%?BS and t hat
So}unomhé)%@dwll\édmpo@smrmphmphaﬁe t he CHO hERG cel |

A 96-wel |l plate (V-bottom
Soﬁﬁél?%@?d %g%égunpglg(}@?m ng the conpounds to be tested
MdagdreBa% 25 °C and 37 °C.

Appropriate quantities (determined from solubility test (f) above and/or predicted
pH solubility curve) of the compound under investigation are accurately weighed in
duplicate into 2-dram glass vials.

To each set of replicate vials, a minimum of 1.50 ml of the appropriate medium
which is added pH 6.8 Serensen’s Phosphate Buffer orFaSSIF. All weighings must be
sufficient to saturate the medium in each case.

A PTFE coated magnetic follower is added to each vial before they are sealed 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

reduce exposure to light and stirred in alternate directions at 800 r.p.m.
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their final test concentration) was placed in the
"Plate 1" position and a PatchPlate(tn) was placed in

wo b@7aessiice and held in position using the PCT/GB2006/003838
Pat chPl ate(tm cover. Each conpound plate was | ai d- out
to enable ten, 8-pont concentration effect-curves to
be constructed; the remaini_pg_two colums on the plate
were taken up with vehicle (0.33% DVSO), to define the
assay baseline, and a supra-mnmaxi mal bl ocki ng

EachGi4l %‘Nah@iéd% tHefprésbiitRrntEpdidi Forid meHiQ b@ﬁ% 'té%%dt rsthPRYHH
i nhibition evel The Fl uidi cs-head (F-

and| then/\be Ref{ve wpntpft in pach sampleds detemyipedgt ewbgmecpoerﬁ emtm/@pllowmg

wa f the PatchPIate(tn) and its undersi de was perfused
“"Internal" solution that had the follow ng

pHcorrpositi on (in mMy: K-duconate 100, KO 40, Mmd 2

s N R bRt 3t AR e g

bufldre chlitoae dse-iheathenat pEladi) 1 ﬁﬂTEhOOTIt\aﬁlﬂumOtﬂtntqbeltahEe

b e el S BEER  S
tenfpRRifire add¥@pdrt the aghult Aeonctics R pREe. 3Tt dMctrdde i hdsdiakith de-

suspensi on described above into each well of the
1011}35@%19%1%66‘(”&3[“1‘%dlé(rh?tW%BdE‘@PP@at@@Pe gi ven 200 seconds to

AchRanAPEy gpAE to the hole in each well. The E-head
then noved round the PatchPl ate(t to determ ne the

s eaFromeasick sammie adot mi plépot 1§ trepsferredetp 2 polyserbenste gliragengfuge

o5 55 U B D s R i

OWI ng
tenlp@rqmrs lfdrlthﬁ’médmbm tesus{d:hsiﬂgﬂ),e TEGI#ima Ulvg@:rgnillga (Beckman).

Th%;| fElg’g%f t 1%;6'),1 I?traac?g%t%l ggrtﬁl ngns?eﬁe? cP‘,hchI u trga)(:?!,)n%nfuge

tubalah@ypumaﬁledrmpﬁruﬁldérahe @mddanﬂlalm pl ace, the E- head t hen

ar ound of . th h plate
bt Do pPaa B SERele BT Wiak i ahwtsed BBHG method
forfhd\@atholi®mdeRoektidathon ind Whe fallédn@dht ﬁét@fml@@cdgamd an e@fernal

the conpound plate to 4 wells aon the PatchPl ate(t
stapdardyn 'hp ppgrarpRERaY Bairadifutipe vyith awitakle solysnt tﬂfémgé g

corRBnttAien GRFROHUE ﬁnc%lr ?Jn%e 8Pl Y € honbderHiPedn normally be

concentrated well to mnimse the I npact of any
estizsated/fram ghre aguéays p@élcte,dfnféaroldpwwmn@iryth@ pase ef thago-golvents

frolAhl o TLIYLE éc'onllpno%llilg) hl PR pekfadsa Nead then noved

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):- ICs in the range, for example, 1 UM or less;
Test (c):- ICsp in the range, for example, 1 uM or less;
Test (d) :- ICsg of, for example, greater than 30 pM.

By way of example, using Test (a) for the inhibition of HDAC1 and Test (b) for the

inhibition of proliferation in whole cells, the compound described in Example 4 herein
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produced where,

384-wells of the PatchPlate(tn) to obtain

post - conpound hERG current neasurenents.
wmorn7ouasud at i ve concentration-effect curves coRdTGB2006/003838
provi ding the acceptance criteria were

In this way,

achieved in a sufficient percentage of wells 0 (see

bel ow),

the effect of each.egoncentration of test

compound was based on recording frombetween 1 and 4

cel | s.

The acceptance criteria for each well

wer e:

gavB tie- S5 AR E8 3howieBdlSw alTable B beMW. ThHeasttanlsdRadéshé

current anpljtude

corrapPiRE T

>0.15 nA

resistance

fo ¥ é%ramg)@gtlenaarﬁoﬁu@a@%g%@%l Demerdigg-

NiYaade ¥ oRpyRldt obd)l se consisting of a 20 s 5

v Q 3 [ggﬁedgnv a 160 ns step to -60 nV, a
100 ns step back to -70 nV, a 1 s step to +40 nV, a 2

Tatie At €p to -30 nV and finally a 500 ns step to -70V.

e- _and post-conpound voltage pul ses

peri od hol di ng at

I n between the pr

Compamd ofi@samplec| an
Assesnent of aque
1to 1.6ngs) is w
phosphat e buffer
1.6 ngs of test c
1.8 ms DVSO in a

DICy Ddst (he nenbr ane

bpound IS concurrentg
vial, for use as a

~

| ubi |l jt Tes
e seelorths o ahint
[iibitidy of HDAWMGd. B

I(E&)éfdst(ai)
ound

1o papfe

o
rom

s

:‘In\hﬁﬁﬂoxioﬁwmﬂd cell

-

B%/q ‘g‘?"ésli?‘la\rged "

4 solution. Bothsol
25C. The saturate

Jbb@ﬂﬁwﬁre stirred T

] agueous sol ution ah

Jbsgﬁﬁppurs at

ComparativeaCompoundllut

on e then transfer

96-well—plates—TF

he cat uratod huffer
le—SsattHateag—huii1ed

-

t.a8B uNt 0 deep

nlllfinn nlata 1 c

centrifuged at a relative centrifuga

second dee

andng Bﬁﬁh&l&ﬁcaﬂ&%@é&?

LBSN =, " — oy pae

force of 4310 ¢

abIP elxialyas dbsertddBRIEQ (A)BH tHetiRcive
e and ceéentrifuged.

After a

dos (et degipopp rtgsrwéirof@he nrersninvRbion. Aogsedingly ap unteigrds0%

toxijéo}olégéap%}fe\%s ali]? %feétgtfr %Vh%lpni?Jnllsﬂbgh d SW' @Lﬁ)}%@gac%gﬂy-

aco@tabib isdlt thateof; s apfiniiktered amhb dosage rﬂngés deﬁnc(thdngmafter

ar.l

R I R S AT

Val’yi ﬁﬁthl s‘trabﬁdfa) chinp®ad\dapead, kersainpotinds fof fdteuRdipQendall possdss a

sment of aqueous saolubility

oh R

I]ﬁlevgably

in buffers and

solgblw Iaqa(ggeqi By test QGhzgqovp pf;ifer example, greater than 100 pM.
According to a further aspect of the invention there is provided a pharmaceutical

composition, which comprises a compound of the formula (I), or a pharmaceutically

acceptable salt or pro-drug thereof, as defined hereinbefore in association with a

pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for

example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,

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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Solubility is tested in the follow ng nmedium at the
specified tenperatures: Sinulated Intestinal Fluid
W@ Emghessy4 FaSSI F (Galia and Dressnman et al, PhBCTr6BR®S/003838
15(5), 1998, p698). Sodi um Taurochol ate(3 nV); Egg
Lecithin (0.75 mV); KH2PO4 (0.03 M; KA (0. 1 M;
NaOH (to adjust to pH 6.5) ._Zé/(_easured at 370C Srensen

's Phosphate Buffer (Handbook of Biochem stry, pg
234-237). Solution A 0.067 M Monopot assi um phosphat e

usil%édﬂbélﬁﬁnﬁ gam%%eLMcg SeHiAMm REORRIA 8 theas UTIRM, él‘)}npggitlons

and 37 Appropriate quantities (determ ned from
intended for pial ysetraast copfayn, Apre¥emplacING 0T BIOERQUERE pF cetening,

ﬂa\%%ﬂghﬂd/é r@sgfv\éﬁv}e%je he conpound under investigation

are accur in duplicate into 2-dram gl ass
vi abutabEphamwkewisnllpiccepile eximents for ¢ fablet fidarmiviation ofclude, for

exafof bl Bheh 0 AL ORL YRRl bl S AHES Rt i

carbamate, pransafifg andehmmtgam@tagem suchhe coradiawch drialgeaic Iac1d
PTFE co netic follower is added to each.

bing g R BB FEgh I BN A8t SO SABRH SO, Srri aid

or tARORGSdratife agtetntmcls hd dthy? or Ploglp-Kfdadiydblzoattrdshtilok Rlnts,
bl ocks are maintained at the appropriate tenperature

such g ascarbiRa0id. Tablgbiosgulations may; bsjuaeqated; ar cozie githse o modify their
dlsﬁl‘e%%%!ﬁ &nd e sh&@&ueﬁpﬁos%h{)ﬂ @fjthé Qctﬁ"s tu‘%r&ﬂén@ with{r&gd | ons

p. m Each vial is sanpled he prescri bed
gascrpﬁréesp@ﬁl freck;, or torimaravedheir sbility andien appcarmce sin either lfaseppsing
[ leis
cory Bt haliiCodil ofFpfi B B REM BBAR, Ci N vy, i
Usi @gmpositions fdyloeal pst mey ber in(thly fhraof hﬂﬁ gelafin Si‘[ﬁul)w in which the

T T O AT M —
calcium phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is
mixed with water or an oil such as peanut oil, liquid paraffin, soya bean oil, coconut oil, or
preferably olive oil, or any other acceptable vehicle.

Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more suspending agents, such as sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such
as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxyethylene stearate), or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives

(such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid),
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By placing the electrode in each replicate sanple,
determ ne the pH at anbient tenperature and report the
w0 e®alsssso one deci mal place. The el ectrode i SPET/GB2@6/003838
wi th dei oni sed water and w ped dry between
determ nations. Active Content by HPLC From each
sanple, a 0.4 m aliquot isjgyransferred to a
pol ycarbonate ultracentrifuge tube (Beckman). The
sanples are spun at 40 000 r.p.m for 15 m nutes at

colbitthgappit) Mlal dlrthgla@ SRS RAl/of Svde@hingRgerdi®@uch £UAGsd, OxbRAine
using the TL Optima Utracentrifuge (Beckman). The

or aSPHESAt ant from each ul tracentrifuge tube is

trapg ﬁfsﬁ&ﬂlohg’ m%%l $E ?&Hﬂla%dtﬂy%ﬁﬁ%&hé Hﬂ%cﬁ&éqﬁgﬁﬂﬂnﬁﬁ Yn

once nore under he sane conditions. The super nat ant
vegetabl odldsushaa aysrlks o8, divalojlssssrnimeiber coprubpil) ariis @ chingpal @il

(suEﬁ?(jlsl'lg]gl Faffi Irl})t ?%Q Mﬂengﬂgggm% Ql¥§ §(§Iﬁ€g§% 'tlﬁ%kaeﬁﬂg atggﬁ such as

nt e an ex
beeswa dandparafimeorsaefyed alwahdn$wmmrgagamts suctliab tosegpt wirttaboee, and

S|tabesol ent,.to brin ncentrati.on thin the
ol sy gt o e idk A P e SRR Phesf § b
corepztsitmm ®dy be pmetrml wate @dtﬁncmcffdh @ﬁtlﬁf-dxﬂkhtsgémlals%&bic acid.

e and in_th e o olvents fromthe
ispergple of mﬁw@e«f MJ%@S Hiesaniaple T nresrftonof
aqu@bwsﬁyffeﬁél@lg bERIutRh B ehd ddgioRlor tvla@r SARROY RESa R thd Jilﬁve

Formula | vary with structural change as expected, in

inggrdisat f@geth%rtwwh % Jispradneeweting ageah B EsEeRtfad P8P pInere
e L
by ’(h@}e edrzea@mentlong@, @b((vg) Additigsbexcipigntesuchy apwweeteping, flavouring

SRR E 0B g TosL (b)) 1550 1 the ranae

r anbie, phonacextaabtampokitiohdd ofithd msention asity a(w)be in thle(fEx&l of ,
SR T ST VTR
oil,(d? h nlifdraltdilg such as for example liquid paraffin or a mixture of any of these.
Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum
acacia or gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an
esters or partial esters derived from fatty acids and hexitol anhydrides (for example
sorbitan monooleate) and condensation products of the said partial esters with ethylene
oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening, flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, solutions, emulsions or particular systems, which may be
formulated according to known procedures using one or more of the appropriate dispersing
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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inhibition of proliferation in whole cells, the
conpound described in Exanple 4 herei ngave the | C50
w0 e®alb¥s4shown bel ow in Table A bel ow. The tabPer/aB2®6/003838
i ncl udes the corresponding result for
N- (2- am nophenyl ) -4- (1l - (pyrid-2-yl nethyl)piperidin-4-
yl ) benzam de (Conpound [ 1] _gbave): Table A No
physi ol ogi cal |y unacceptable toxicity was observed in
Test (d) at the effective dose for conpounds tested of

t hesuphBSRR foWIgRdds by Y& NG rmxglg v ndredient with a
toxi col ogical effects are expected en a conpound

it
suitpble pop-drifating exqipigparhielcis selicaiordinay @mpsﬁﬂnere%@}tﬂlqmd at the
rec{ahﬁﬁﬁ&faturé §nd3\91'1ﬂ tﬂér%?er Bt Bithd ﬁ%ﬁ]ﬂpéq‘&@as@ 2&8%?% %‘ﬁftb’tﬁ? d

hereinafter. dition, although the s ity o
excifientciopiyde ﬁ@rsexampkmqma Butter apd polyatlesténeglyoplsvary with
str e -
f or%tl%ﬁ f(l’rmlﬁi%ﬂglgs sith a? )&%‘E&g %ﬂgmgﬁg é%%bqlBﬁ IH@%%H% érsodlly esalutlons
or doypeneists, (na)r gaﬂnmalb' h}tfqbta‘hmd b fammplleinggn eaixeringrbdiantbﬁﬂl a

mv .. A f t .of th
corf Htionts BofsallpdeBefulc et or AR iR s?ﬁefgg%?l% R%ﬂ{ec%eﬂ
kmﬁ@ﬂ@ﬁhﬁﬁﬁ a conpound of t he fornula (I) or
A ST A R A SR AN A {*%f% ety
dlvﬂﬁé HORES! EbhGRld fgli)a?cfc%% Btf @@r@ge%dn&’é%&tof Gbr B{plee o uﬂ REmuch
COﬂpOSl tl ons O the I nvent i on may e N a orm

lessprefesdblyeS |fno pr lossadnd msare plfetﬁara‘téy( betpken Hi8n bl jeh,ghe powder itself

| oze rd or sof ueous or .oi.ly .
conyft SRt e Vg g B ot el i S Bt et Ghiotbgically
acc@lbtalb’lb! k@siers SidhRIadBdse ETHeoflks fof ﬁfsuﬁﬂ@@élﬁi@ kheld $6nvehdhtly
npl e as, creans, g}ntnents els aqueous or olly
fetaé’&ﬂddf‘ P GARSUISIoOB e &9T GRERPIef 1o 8&1&05 ﬁ%ttvmsr jen jor use with a

mrwﬁﬁﬁlelt Abe(Julh 28X %5@1' f8r Asufflafidd it HowindgehtRONESr  OF
liquid aerosol), for admnistration by insufflation

mnymébwﬁianple as a finely divided powder) or for
paré&’n oné‘?c}}"a nglgtﬁhbﬁ)ﬂ}l rﬁlgfaut r a?iaéema}ﬁe formloPh bfventional

aqueou ution In enous
presaulism @msolmnangerd tp dispercsa thgractve ingtedmnisthent zarande@'sadg or

corindfy PR A0 2 B BE bt BB b BT BB e B s
volptile cﬂﬁdﬂlﬁﬁ&hydftg:afbﬁmlmﬁydﬁmaiboﬁtﬁﬁymad alﬁﬂhe aerosol device is

eXCi ients wel | known in éhe art hus, 05|t|ons
conveniently arranged to dispense a metered quantity of actlve 1ngre i€

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The compound of formula (I) will ndrmally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg/m”* body area of the animal, i.c.
approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However

the daily dose will necessarily be varied depending upon the host treated, the particular
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i ntended for oral use may contain, for exanple, one or

nore col ouri ng, sweetening, flavouring and/or
wWEe@3ms3sat | ve agents. Suitabl e pharnaceuti cal | BCT/GB2006/003838

acceptabl e excipients for a tablet fornulation

i nclude, for exanple, inert diluents such as |actose,

sodi um car bonat e, cal ci um phgsphate or cal ci um

carbonate, granulating and disintegrating agents such

as corn starch or algenic acid; binding agents such as

roufel Fla@Rinidtifibh, Gat kHeGe AGRY bSths URBssARINFRAARE | ACBosdifAY Biee,
earic acid or talc; preservative agents such as

st .
optpyy fos3ge Plap by Hetprnipgadiydhs BraptlipaeeWha s dreating any patishles
patRHCh as ascorbic acid. Tablet fornmulations may be

uncoated or coated either to nodify their _

di sWetheys Bundrhatthe cempoundhédeiipad it the besesnp invertiass ot she

. 2 aredient wid hi i Y ,

e S e e e U
probferdion agas®, andghis graperty ssriteliewedlto anatfrongthaiy #AC arhibitory

procedures wel |, knpown in the.art. Tposi.ti ons, for .
sotjed W S5 el oot R R P S5 B miss e GBRRI TS Rap i ded in
the iiIEhljwﬁblg bf iﬂgﬁ)gaﬁeltcsisyﬁ:tiivitgihlaﬂ iapdﬂtcl)éisianﬂidlf%i%nﬁafibn. a%cbl’lﬂﬁfgly the

sol i uent, for exanple, c i um carbonate, cal cium
corm‘ggmfttée BiesqeL BV FHiongre %i@e%iff o by sl 1n theffratmend of djseases
or Ui chititicHR tohodRutd ISR G §bart 5y DA€ bW ihés, YORS coRpodilds

oi | such as peanut oil, liquid paraffin, soya bean

may pe usedde Bragucen HDAG inpibiseraesetyn a maya-bisjoded gpimalip need of
it ;

B RS S50 8 bR U HBPRODLE Dt o

treghiogdies prdliferation obnelignent oglls ehaaeterised brpinbibgies pé A Afg enzymes,

- e C ' X | cel | €,1: :
e ol SRSIHRGRE TR ESE clipE o g orn
pareibyihn dildbitipobfMDAYIs- pyr r ol i done, gum tragacant h and
um acaci a; di gpersi r wetti.n ents .such. a
P echEiimg o MIRREMDER Pb e BISERIGTEntM et RGVIdREs epprend
of the Fdtmiue (T)/ 0AE pEEmbdeRticalyAGTpRbRGLY 6Xyetdiyd BBRof, as defined
stearate), qr condensation products of et glene oxi de

herginpr{oredhpusernp megioroh aeatereri of irdiugan op anigabbady by therapy.
heptrdecasiifykes ﬁﬁ’?ﬁ}!ﬁ%{)&@ BF the HveARRARNS A ORI PGS Rind of

of ethylene oxide wth partial esters derived from
theffrmula €diocd 8 pharthageutiealist asceptahdsatior pro-drug thereof, as defined

hereinbefore for use as a medicament.

According to a further aspect of the invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt or pro-drug thereof, as defined
hereinbefore in the manufacture of a medicament for use in the production of a HDAC
inhibitory effect in a warm-blooded animal such as man.

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 effective
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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pol yoxyet hyl ene sorbitol nonool eate, or condensation
products of ethylene oxide with long chain aliphatic
w@bmokedsss for exanpl e hept adecaet hyl eneoxycet BEDGB2@6/003838
condensati on products of ethylene oxide with partia
esters derived fromfatty acids and a hexitol such as
pol yoxyet hyl ene sorbitol nopgol eate, or condensation
products of ethylene oxide with partial esters derived
fromfatty acids and hexitol anhydrides, for exanple

hergiffbafére iy R Mgansfichird é MttiRecgbfoCuse i ehedib@RHSN of a cell cycle
suspensi ons na¥ al so contain one or nore preservatives
1695{?6

inhibipigHanfk ot PRpiLeEH108} effst 103 WHTR @RyRsh Fieh as man.

ant A s Bxdifaf! StuftBa Fht@e o PREUsPHCE ol tvet@nQHérk Rbrovided a
agents, flavouring agents, and/or sweeteni n? agents

methediEn paedusing nese cydeimbiviteiydantoeelbprpliferation) cffect Imp.
waﬁrﬂﬁﬁggﬁ%ean al"&¥h Q?mﬁl@éﬂﬁéeﬂt& %eﬁ‘ﬁ&?%cﬂ%&#@ﬁse@m Ive

i ngre I'h a vege e ol such as arac ol |
adnghisteeing id saidasmamnaifective appoatimit comppurgirofithe farmila € air

0i | uch as |i qui araf fi . Jhe.qily,sus sj ons
phefiaseck e 8 eptabfafl oo Biie koot B adtingd h3HRBEARL 0T
har Alcqoadiag fo ah additiord] féatat ofxhislaspeSnefthe mivagicaghesit & mondied a
s . those set out above, flayouring agents e
el HREing e S ot AL PUgh Bat 15 OTHERe
trestiABR AT §H QASHIrIFBYadiEniNEESLI0\eId alimdl Be efeitive h@bufof an
anti - oxi dant such as ascorbic acid. Dispersible or

conppppth Pf the dermpdinidl o5 2 Abvamagertealiy scespiablespl of pro-drug thereof, as
defp%gﬂglggﬂ,gfg&_of an aqueous suspension or solution by
the addi

tion of water generally contain the active
i ngheaprding to ofetherdeaturie ofithe intiesier hereds provided e cergpound of the
a0 o SU ' t 410y hves.
o ¢ ERERE DO S epPF AT B BB CRENAN 1
heraigbefo= iatle mamifqehiré ofimbdicaniens for aba inalabytremdnérit ofiexhcer.

above., Addjtio exci.pi.ents sych.as sweet ening,.
ACRFEYS i SO i BuSH oL ipnaeGoB e Pkt
conttRn® BatheEe@klld gﬁbr 6 pRRAatdutieiNy 20feptdbte daﬁ}bﬁﬁioi-cﬁﬁ%] thedeof, as
also be in the formof oil-in-water enul sions. The
defgied hietsbetorg,dgr use nthe Bepdmen 08 cBICF. such as ol i ve oil

Or  RLRRMBhLS tPid addRlond FHRE bRhiLshect 8RB iRSnfd th&¥ & RbRded
liquid paraffin or a m xture of any of these. Suitable

the atigg pisd chymp@gn@\g%tﬁ.p sormulp (Deor & @yarrg%‘gn‘@qa@y acceptable salt or pro-drug
theﬂ:%h U5 ﬁéﬁ%a%%fe‘ﬁ{brefo@& I imHE Hlaﬂlffa&w@ of a medicament for the

treatment of cancer.

C

In a further aspect of the present invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt or pro-drug thereof, as defined
hereinbefore, in the manufacture of a medicament for use in lung cancer, colorectal cancer,
breast cancer, prostate cancer, lymphoma and/or leukaemia.

In a further aspect of the present invention there is provided a method of treating
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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acacia or gumtragacanth, naturally-occurring
phosphati des such as soya bean, lecithin, an esters or
w@anviosis4est ers derived fromfatty aci ds and heXi/GBR006/003838
anhydri des (for exanple sorbitan nonool eate) and
condensation products of the said partial esters with
et hyl ene oxi de such as pol yggyet hyl ene sorbitan
nonool eate. The emul sions nmay al so contai n sweet eni ng,
flavouring and preservative agents. Syrups and elixirs

MBYCHRers M bileahReabIE i raRdt Rith BE (RELAT iGvaideh itfude
gl ycerol, propylene glycol, sorbitol, aspartane or

oesgpliagend sancen gnviekoynan hengtaselitlas pangreatisnd camical cancer, Ewings
mnﬁﬁle%@ﬁr\éﬁltaétyﬁa ﬁa%@éf@éé&éoﬂgt SATLR Ean%@lj Qféﬁét@%a@ﬁ%ﬂforec‘&]@ancer

parmaceutlca OSItIOﬂS rrayaso be int form of
progtatgtcamder, @laddfre@n@ﬁm raelanpmso lyag gancer I]u}chmmmsﬂn@aﬂ cell lung

canbl (00 LR RIS T SHRIE el Yoo,
braimrcanm,erena‘l cirver, @p}gfl‘ﬁ)m’al aatl ﬁukiaesrpar Si ng or vvet L i ng

mon AL A0BSY R SRR {oriilite AR Be gRR I oo <ol
theﬁb§ or ey tvBive/ihlagditioh @4 @alpeusdbiithé ﬁmelﬁfon&bt&pﬁ MErOHthem

non- t xi c parenteral |l y-acceptabl e dil yent
subéfaWé ARd Olftae@@r@% Peh coniqipt feptgient map By ?ng @gway of the

simfilt¥fe8hs, SRBRE] Bp§e§5a1fa€érdal4ﬁtﬁ§tfaﬁ6§ o Y i¥Bvidiae Bé’fhﬁéhemé of the
m xing the active ingredient with a suitable

treatgyenti orthe Beld egmedisalsmeelpexihiscrermal pastipejtogise éﬁamh@ﬁtyon of
dif%%ﬁ?%ﬁ& of t?éatrgéﬁt t+ 1rEHH %Qchﬁa%uéd? Sithahdt. th as eﬁéxﬁ{)l%é?

erefore nmelt 1n the rectumto re
oth@uiommohent@xeff suike aergointiedatmpmt inf atdriltl@nacvrtble@@ll gyxdfomhﬂvumo’er
treaﬁ\mgnt%gg Pr{ns éh@g«%lﬁl{@or@ tl1¥a§’%| ﬁursgegp Cc@étl&éerg c?lgr(%ll&iﬂ?/rapﬁ %Qh
ch&(dthﬂrapgnﬁayancladﬂsmrm nmmsof thafollgwngrcategyndsse)f ahti-ained agonts:
for i.n cti ngr edi.ent . W entional, ..
) 1 opeamy S EasaRLR G BTy Bt S fgpsed M medical
ondbmweﬁlbh adky PiQCHAnts Qfo%@iahlpﬂ’dlﬁwglatlﬂ, cﬁflﬁ)%)ﬁhh

nposi tions for adm nistration i nsufflation nmay be

cyqlqphpafpélam&emnapgeal IPP%F‘W?JPW%EF%@WGB@ Suttrhen apg
nltlBchréan %ﬁtnﬁétal?dlﬁés%ﬁﬁ cRAARNE Eﬁ{foﬁfes sticlas €M 8HBY EmidRRE O

much less preferably 5mm or |ess and nore preferably
5-flyetoneast aBértagalig rhltifreredt methplenseisr cyitesine rabinoside and

hydroxyurea; antitumour antibiotics (for example anthracyclines like adriamycin,
bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin
and mithramycin); antimitotic agents (for example vinca alkaloids like vincristine,
vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere); and
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan and camptothecin);

(i)  cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and
cyproterone acetate), LHRH antagonists or LHRH agonists (for example goserelin,

leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase
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conprising either active ingredient alone or diluted
Wi th one or nore physiologically acceptable carriers
WG owh/0#844 act ose. The powder for insufflation PGT/GB2IW6/003838
conveniently retained in a capsul e containing, for
exanple, 1 to 50ng of active ingredient for use with a
turbo-inhal er device, such_.g$.is used for insufflation
of the known agent sodi um cronogl ycate. Conpositions
for adm nistration by inhalation may be in the form of

inhibitoBNf@ Rkiropla bs astEsdld, RedzAE Vofable ahd ar@Retahd) and inhibitors
di spense the active ingredient either as an aeroso

Of%mdﬁ?tﬁﬁerﬁt}ckﬁsr@ave@‘ilew ded solid or liquid droplets.
(111Fo ”)!(g&‘té \Qfﬁglll Hﬂigﬁ%ﬁée Qélpﬁ@llélﬁpgt%ocar E)leﬁléet%{rfgé}ﬁ%ﬂg ngss?e q

Tl uorinate rocar ons or .
mhﬁxlmrStlﬂf@ neaemmstat andentiibigors of mohmmm@mtrin}ogam actrvgied receptor
- ense a netered quantity of active ingredient. For

Urther information on formulation the reader is

(ivy ef mhibgars o6 gfomalpfaetor Amcon, fior\dabmipie sﬁch]flhlﬁilm’p treihede Sromeh

di.ci | Ch f
tacll Ao, e e onseei A hoies LIoR SSGIELY (he G efbL? aptihedy
trashiROMRb CHEPERIntV A tl’%%tltkf?bﬂlréhﬂ%@dztehﬁlr@ﬁf[@lﬂﬁ])t fa@ﬁdb@!;lf
nner, _usl n convy | Ona XCIl pl en e Co oun 0
R O o S T SR L

hn&‘@ﬁﬁ?ﬂ@ﬁ&@%‘jex@ﬁhbfé%hlﬁftor@oﬂﬂﬂb Epidasfl Wolw ﬁtc&)p?an{lﬁlrt%
Eg/nﬂ body area of the anim [

examh EC(F Qrénlx/tymsmwmswhwor%ﬁ@h asHy-63- ﬁlaimmﬂ ﬂyor0phenyl) -7-

e ol b AR VA LB (PR LA MR AR

6 7ﬂ@$(2@1mhqzlyeih<1xﬂ@@nazghmﬂ -aautd (edotinilgrQRT ) and:l’r-mdrgllamltdoy],\f-(}

a d h f / i I .
B o R P PP et st GRS o
atﬂqﬂemﬂibﬁtgrsmﬁﬁre ;ilahﬂeﬂiwitved greatietictot fenilyaint iferdxamplediiigbitors
f adm nistra |on q the severity of the illness

of the heRtqoy e L et %Eggﬁﬁfﬁgly the optinum dosage may be

(v)det ﬁftﬁh%l@é%nﬂ%tg%ﬂt@ sihas thdsé ARN iRt 118 ebEQRbS VISP éndothelial
particu atient. \W have found that the conpounds

gro&@lp faston (fox e{(qs;éplﬁ F}@Sa@mva;;qﬁl@é gedoghelialgell growth factor antibody

bevacizumab [Avastin™], compounds such as those disclosed in International Patent

Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and

compounds that work by other mechanisms (for example linomide, inhibitors of integrin
ov33 function and angiostatin);

(vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, W000/40529, WO 00/41669,
W001/92224, W0O02/04434 and WO02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above,
such as ISIS 2503, an anti-ras antisense;

(viii) gene therapy approaches, including for example approaches to replace aberrant
genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and approaches to increase patient tolerance to

chemotherapy or radiotherapy such as multi-drug resistance gene therapy;
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pharmaceutically acceptable salt thereof, are

effective cell cycle inhibitors (anti-cel
w@e@ioiseati on agents), and this property is beCT/6B2w6/003838

to arise fromtheir HDAC inhibitory activity. W al so
bel i eve that the conpounds of the present invention

may be involved in the inhiBhtion of angi ogenesis,

activation of apoptosis and differentiation.

Accordi ngly the conmpounds of the present invention are
ix)eX A mh@dtHefaph phtofhed, irctididperof EQSHHEALviod Iﬁiiﬁﬁ@&&% Rfach
(?nedical,con ?tpgns nedfate glone or iﬁ'pgrt.by H Rca?es
to ipgyeaprEhe immumogenicity of ppisuhimonnselisesugh axtrgnsfegiigwigiecygokines

Hb\red kiR RiefeBiEif 8% plaBuBe e R%%%@l s Rhiafi
SuCneed 5f §Uch trgafnentgagwug%@?E%Q%o ouﬁ@28%¥h€¢é?ﬁwum
appprachkesrio deaeasalragH apergysiaderoachee tdingitrénsfected dmmungcells such as

Ol ] [ . ' ells acterised. b
ey b Bl n BBl SRR E Sl GRASRCHILRE] g s
lines sdiappwogwhexusing aati-idintypjerantibddiesat i ve ef f ect nedi at ed

al one or. i.n.part. the inhihbitign of HDACs.. Accardin
0o Hisorei il nene fi Frade oK s Famapatid) At
oth&fhiﬁlﬁbiﬂ@ﬁ oﬁgélh{jilﬁlé REtkPdints Eieg él@&lf]id)ﬁrﬁ k(ﬂa%e)pighi@itors If])f aurorfa
. pharmaceutical |y acceptable salt or pro-drug thereof,
kinise g PIOREEEF BVANE] Brpitsisrang eetokinesds rrgvladen (g mitotic
kinédiBR! A8 RthePhistohe ddEpRsahniBibRBIngo0ody by therapy. Thus

according to a further aspect of the invention there

(xif s Giffereniasionagesnifonsrample retheictasidandyitemin Dyr
pha j I . - F Q- f,
b0 ATRFEHE L SheBCH T APfiol Rlebe 8 brdia il 06E 0
confpositiod icogptisinga éampcued obitbp amubf (I} dsalefineddreréinefirh endan
I ovi ded the use of ound o he f.or mul l)
aadforll Sl 8RS o0l BERBIRRor I3 EoliB i pbhror
cantérer eof , as defined herei nbefore in the manufacture of

a di canent for.use in the productio f a HDAC .
st Byt piden  acugnendpB Gl e ilermagutically
accBfible AAEE b AEhottReréoff dsdefifdd Hefahbbrere Ofor £581i8 2 ARRRAf Gbating
e invention there Is_provided a nethod for producing

t
inflamppajey diseases: ewpimrayesiiseasen apd aliergiv/plopisdégasmi mal ,
SUCH AXIBR a chfp R dr Bk ot &, %@% ?E%ﬁa%‘ti@ﬁly%%db?&%h

adm nistering to said aninmal an e
thereof, as defined hereinbefore, is provided for use in a method of treating inflammation

of the joint (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the
gastro-intestinal tract (especially inflammatory bowel disease, ulcerative colitis and
gastritis), inflammation of the skin (especially psoriasis, eczema, dermatitis), multiple
sclerosis, atherosclerosis, spondyloarthropathies (ankylosing spondylitis, psoriatic arthritis,
arthritis connected to ulcerative colitis), AIDS-related neuropathies, systemic lupus
erythematosus, asthma, chronic obstructive lung diseases, bronchitis, pleuritis, adult
respiratory distress syndrome, sepsis, and acute and chronic hepatitis (either viral, bacterial
or toxic).

Further provided is a compound of the formula (I), or a pharmaceutically
acceptable salt or pro-drug thereof, as defined hereinbefore, for use as a medicament in the
treatment of inflammatory diseases, autoimmune diseases and allergic/atopic diseases in a

warm-blooded animal such as man.
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amount of a compound of the forrmula (1), or a
phar maceutically acceptable salt or prodrug thereof,
w@sgoodedismed herei nbefore. According to a furtheCT/a8p@®6103838
of the invention there is provided the use of a
conmpound of the formula (1), or a pharmaceutically
acceptabl e salt or pro-drugsghereof, as
def i nedherei nbefore in the manufacture of a nedi canment
for use in the production of a cell cycle inhibitory
( antmi plaﬁﬁ:hlar 2] E:@lhb&ﬁiﬂ@f the rfdrgmﬂaf @yborh pl;ﬁinaﬁdfuﬁb:fhly%d@ﬁbblef salt
ani ma Accor di hg urt her ature. o
or erdguge@ﬁr@eg ARG bR BiTPieoR Bra1aied fprsusg ad fgdigargent in the

trediRERQH idrRmnRitRd ‘é@ iR Goift (GﬁJeblaWﬁ'Jeﬁmhtﬂm dHhti@E Yosteoarthritis and
(anti-cell-proliferation) effect in a war m bl ooded

gouhinfiammation f Bis gaetre-infepfinabliept Grspecially inflaramatent baxrsl digease,
ulck QY éoﬁﬁ? alﬂfj%ggﬁgﬁt 1 Ji H'%hahgn 3P4he sﬁfi (55?13 151[3/ &Bﬂ@s?st bdema,

anount 0 t he
derpiaausmoelmplecsalerqslsa@b@pSCM@, sxwmdyloaﬂlpomthipm@nksﬂ@mr@)f

spo]ne%l% 1srpeso gtlci hﬂtls ar{hnEl? C(}nngﬁgcf t%llﬁ]c%r Q/e %&tltﬁsg%ﬂsoﬂgﬂ ed

I's aspec CRvent
nelmspamlehe dysa:nne tupasl ex@fhemateatsg aisgam nhnemcl abstauctise anp dsedes)

such trea nment
brog i plouBtS ARt Bhor i FES o R e G0 %Cﬁ’fe el e
hepafisIRith&fvial, basma oetoric).t he formula (1), or
pharmaceuti cal |y acceptable salt or_ pro-drug there f
as Bethenprpvided & thpresH & compeusd of Hiy fpndia (It @farmaceuiticalty

accfe?ﬁf)lh' 58t mferebh Gs HEHRAhEEMLEDRY & the nﬁﬁﬂ‘éétﬁﬁ%f@ nQERRERGor
formul'a (1), or a pharnaceutlca y acceptabl e

usesinthe tegatmens ofinflgmitatore discasess aweifpmg disspssh nlnfbalgr%c/atﬁplc
dw%%%gg%bn Clg&ﬁdggmﬁlﬁgbbgggﬁnt for use in the

cancer or g to an additiona
f eafAsistated fabdei the azqarefcthe difse tdypiredhfoe tteitherapeuiic er prephylactic

fthe. for a (1),,ar a. .
weflneie At afticB R PSRk Fist Sk Mt Brdethti e Fiied dspsging on
the&@std&fateﬂitﬁe b@it@bﬂﬂaﬁﬁlﬁﬁt&.nofé gﬁd s eevieﬁ?I éfahd ﬂlﬁae?s mselﬂg trofited. A
cancer. According t |t|on eat t

unij dose i theranagetor AXAmR e. dnl 0D ke ‘H’rﬂb‘v ke isouiseged,
conppidadioafto Eﬂé?r vsOfnHérfpeutic me@iﬁm@ tAB 86ApANS boBtrhila (I) and
acceptable salt or pro-drug t hereof as defi ned

theirephermprisentisally agcgptabls salis tharens, ave plse nesfitlies pharmgcological tools in
the%%l&ﬁﬂgtﬁtané Qhndalfisation of in vitro and in vivo test systems for the evaluation

of the effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs,

rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

The invention will now be illustrated in the following Examples in which,
generally:

1) 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,;

(ili)  column 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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treatnment of cancer. In a further aspect of the
present invention there is provided the use of a
w@ooopoessas of the forrmula (1), or a pharmaceut i BEl/G$2006/003838
acceptable salt or pro-drug thereof, as defined
her ei nbefore, in the manufacture of a nedi canent for
use in lung cancer, colorecgal cancer, breast cancer,
prostate cancer, |ynphoma and/or |eukaema. In a
further aspect of the present invention there is

Daffseadt, @Ry 6 tubRg pRiprietolppre Pacled Rdrka ﬁbﬁﬁe aSllféQ k:&th&ﬁets afor
Cancer br east cancer, prostate cancer, oma or

exw@%@meaﬁl\fl}fi@%ﬁﬂwgp@wg@pmaﬁaﬂgesw@weéﬁmﬁresqawh
n fr1RU
L VR Pk BRI W‘é&g%%%@?ﬁf@&@? e an C18
revcrﬂ@pha@q: silitaa fqriexample on aglyanmax StlSi A propasativepeveisied-phaset
Cdﬁﬁnpro drug thereof, as defined hereinbefore. Cancers
%t are amenable to treatment with the present

I nv@nt i greldy) elhogtereespob agewlcessmly ¢re, marpelnoragtainable;

R T T

corﬁ'@ﬁi@&ﬁy mi R g0 G&onane mmaq had/o1cafs pectpl t0dindfues; fast-
cancer,_ bl adder cancer, anoma, |ung . cancer

atop beatoatsimegt AéR) mage Fpeeﬁfmdatamzf@e ebinied u%%%i’esfoghﬁpectmmeter
and® %lmle ageﬂobnéty RGh&HSEFe {on@afalok ne @RSt [dnClabARGE Eoll RRAINMR

and neck cancer, brain cancer, renal cancer, |ynphoma
cheaien! plifikvalus were Thraswphan ihe idFlbd scaleyprojen mpgnejic aesPnanse spectra

We{éﬁc{/ege}n\[}l@%ﬁ Iﬁglﬁégg%l 5’1@1\@1@2 |4b@ %Je@tf‘orﬁetgtodggraﬁiﬁg bEPNe18 tr

, tron to a onpoun Il nventi o
40(bnvﬂélzovanmr@ermmh2e000§ptmnoam®e gpeaatdigcat a thickdstnanegth of 3®Mlﬁz

oniai.nt.~t rea f. th .
BrgRhhP ko0 shERHEER otz S SME MY sifborRlied e ot
fiekdsaengiglof/3 00V z - oeIsrth S vodre taken dtraabicieteinpetature haless

field of, di cal oncology it is normal practice to use
otherwigs Pt  on of different forms of treatnent to treat

eachipatinRitheddtéswéd A6Eenerhlly AENcBathctoriea lho@yurith &vas assessed
ot her conponent (s) of such coa&glnt treatment. in

by el layprphrampategsaphic HP LG, ifie-red dRp padios NMReape sist
def Q{E}fd A&k PAsE %f&lﬂzaﬁec@e% and WeBEdferntiRd 1B aNARN P62

herapy.  Such chenot herapy may incl ude one or
autnma@c wtlting poihidpipeiasiusgr emoidhethiapparahs; arelting posss for the

en@-greolaﬁc%s:, 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



(i) antiproliferative/antineoplastic drugs and

conbi nations thereof, as used in nedical oncol ogy,
waeemh/oss4al kyl ati ng agents (for exanpl e ci s-pl BET/GB2006/003838

car bopl atin, cycl ophosphani de, nitrogen nustard,

nmel phal an, chl oranbuci |, busul phan and nitrosoureas);

antinetabolites (for exanplgsantifol ates such as

fluoropyrimdines |like 5-fluorouracil and tegafur,

raltitrexed, nmethotrexate, cytosine arabinoside and

hydr oxyur ea; PANTH,t unmouy-paetyil-bistiflasrofnk hansuidsiimiie)

ant hracyclines |ike adri% c#n, géeonycin,

doxorubicin,n§gﬂnonycih?’g%ﬁ:%%? ¥ i darubicin,

m tonyci n- C, cgagti nonyLiorMe MhAEAGYES Blsiazine

antimtotic agents (for exanple vinca alkal oids |ike

vincristine, vinblastine, vindesine and vinorel bine

and taxoids |ike taxol and taxotere); and

t opoi sonerase inhibitors (for exanple

epi podophyl | ot oxi ns |i ke etoposi de and teni posi de,

ansacri ne, topotecan and canptothecin); (ii)

cytostatic agents such as antioestrogens (for exanple

tanoxi fen, torem fene, ral oxifene, droloxifene and

i odoxyfene), oestrogen receptor down regul ators (for

exanpl e ful vestrant), antiandrogens (for exanple

bi cal utam de, fiutam de, nilutam de and cyproterone

acetate), LHRH antagoni sts or LHRH agonists (for

exanpl e goserelin, leuprorelin and buserelin),

progest ogens (for exanpl e negestrol acetate),

aromat asei nhi bitors (for exanple as anastrozol e,

| etrozol e, vorazol e and exenestane) and inhibitors of

5a-reductase such as finasteride; (iii) Agents which

i nhi bit cancer cell invasion (for exanple

net al | oprotei nase inhibitors |ike mari mastat and

i nhi bitors of urokinase plasm nogen activator receptor

function); (iv) inhibitors of growth factor function,

for exanple such inhibitors include growh factor

anti bodies, gromh factor receptor antibodies (for

exanpl e the anti-erbb2 antibody trastuzumab

[Herceptin(tm] and the anti-erbbl antibody cetuxi mab

[C225]) , faraesyl transferase inhibitors, MK

i nhibitors, tyrosine kinase inhibitors and

serine/threonine
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ki nase inhibitors, for exanple inhibitors of the
epidermal growth factor famly (for exanple EGFR
WO 2007/0¥5884/r 0si ne ki nase i nhibitors such as PCT/GB2006/003838
N- (3-chl oro-4-fl uorophenyl)-7-
met hoxy- 6- ( 3- nor phol i nopr opoxy) qui nazol i n- 4- am ne
(gefitinib,), N (3-ethynylphgnoyl)-
6, 7- bi s( 2- nmet hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
OSl -774) and 6-acryl am do- N- ( 3-
Exfiipleno- 4- f 1 uor ophenyl’) - 7- (3- nor phol i nopr opoxy) qui nazo
I n-4-amne (Cl 1033) gl for exanple inhibitors of the
N-@wﬂmoebelué)rﬁbﬂlgw IHLH-pyrazel-f-yhmethydlpiparidin-dx anpl e
yl}beﬂnti Rideors of the hepatocyte growth factor famly; (v)
antlanglogenlc agents such as those which inhibit the
ef fects of vascul ar endothelial growh factor, (for
exanpl e the ant f-Wascul ar endot hel i al cel | gromﬁh
factor anti bodyN acry b [Avastin(tm], conpounds
such as those discl osed | pternational Patent
Appl i cations WO 97/ 22596, W
WO 98/ 1 3354) and conpounds %Wha
mechani snms (for exanple |inom de,
integrin avb3 function and ang|o§}at|‘ (vi) vascul ar
damagi ng agents such as Conbretastatin A4 and
conmpounds di sclosed in International Patent
To AR§cti 68 dse) ShalR B9 I0 Rl thyl- V%&%Mcar%a@ﬁhﬁﬂe@@$5 mg, 0.77
W01/ 92224, 2/ 04434 and 2/08213; (vii) antisense
mmyoheyagsidded a seltion,od ist-buty ol &-Plitsridi-4r e directed to the

ylbta%gsslﬁmb p‘ﬁéﬁﬂca@méfe sﬁad a8 ddsolitedAR VBth RN, BRI m@%lg,

30@,35 HAD 97/ 32856 and

antisense; (Vill) ene her a proaches, incl udin
0.76 @un@)(mrqaﬂéora@pﬂ@m:(ﬁ awl) angl ¥, éggla@@ybfbmmd@ (Gfembs t@aghtyl 2-
B S 3ay RRSL AR ar Y i Pl Py W S o e

prosess IdeSi:SlbédlmSMethsd fibeloy! Asétiveacitb@0ipihas8, mmbL) ntadiadded and the
ki nase or

cterial pitroreductase, enzyne and.
read i BTG Al th Siah rabighd PBREOES oF A BEAYE. Sodium
triae 6 Kobiyante @50 ﬁfgdl 08 Hﬁ{o'ilpsyasstﬁ&hacﬂéd B fehctidhsBlowed to stir

resi stance gene nmunot her apy appr.oaches,

forjarferthedi’Agowisy b e@(&hﬁn& dﬁlaéecwv% mgHhgneliand powed disicds onean
h t
scg(g% dg&{dgﬁgﬁ) ég §hé eamgg §as Ghinéd ﬂfro% Wi nethst8 B0 ml) before

s transféction wth cytokines
eluting the products with a 2M solution of ammonia in methanol (50 ml). The relevant

fractions were evaporated to dryness and the resultant 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) 8 1.70 (m, 4H), 2.01 (¢,
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 (d, 2H), 7.57 (s, 1H), 7.91 (d,
2H), 9.56 (s, 1H) ; Mass Spectrum: M+H" 390.




such as interleukin 2, interleukin 4 or

gr anul ocyt e- macr ophage col ony stinul ating factor,
wapprosasies to decrease T-cell anergy, approachE€FGB2106£03838

transfected i mmune cells such as cytoki ne-transfected

dendritic cells, approaches using cytokine-transfected

tumour cell |ines and approgghes using anti-idiotypic

anti bodies; (x) cell cycle inhibitors including for

exanpl e CDK inhibitiors (eg flavopiridol) and ot her
ExdmipleRi t ors of cell cycle checkpoints (eg checkpoint

ki nase); inhibitors of aurora kinase and ot her kinases

involved in mtosis and cytokinesis regul ation (eg

Usiflk h@bdafodshisidteiie to A dechsda iNEXbRPR 198ACKIN|28%£piperidin-4-
inhibitors; and (xi) differentiation agents (for
ylbenzayrreinelehsnydatbagatedvasierciadtveth the mypropiaanpselpctibaldehyde
starkitk haERERMQY ohBehd RHFREARULABESi Fipy OV ded a
phar maceut i cal "conposi tion conprising a conpound of
the formula (1) as defined hereinbefore and an
addi tional anti-tunour suﬁﬁﬁafce as defined
her ei nbefore for the conynrﬂ%—treatnEnt of cancer.
There is further provi ded==s a c@mpound of the fornula
(1), or a phagnog [ et abl e_salt or pro-drug
t hereof, as defi 1 & in a nethod
of treating inflammatory di sease @' ne di seases
and al l ergic/atopic diseases. In partfcTdlar a conpound
of the formula (T), or a pharnaceq%»pally accept abl e
salt thereof, as defined hereinbefore, is provided for

ExMaple![R @ method of {rgalywea hathl ammation of thenol nt

(espacially rheumatqgid arthritis osteocarthritlis and

2Agout )|, ti on | MRISpeqimwt: (GDCh) 8Jt8lral, t|rCGommercially
(espgcial | y/ipf | anmat ory, I, di €, U ratiy
colitlis gastritils ,)’ %Qﬂ/ﬁgl‘%ﬁﬁﬁsg‘ﬁéﬁmﬂ h@gskiak%ﬁble

(e|Speci = fﬁori as: K, EI_QZSIM,(deH{]BBDE(h,QH), ﬁ!ti pl e
scl erjosi at her oscllerosi s, spondy] gart hr opat Hi es
(ankyl osipg spondyl i @i-%l,(sﬁr%@fﬁgé gczﬁ}’? U‘i(ﬁs,

arthrjitis connected @9091@?@@U&M?19@Fitﬁﬁﬁﬁ3

Al DS-[r el at ed neuropgt hies, system c [upus

eryt Hemat osus, ast hrydm, 38} dfdmeBH).-r ucti ve | ung
di seases, bronChitiSmdﬁkgﬂ&h&hﬁh&ﬁﬂﬁhﬁa

2B NMR Spectrum: (DMSO dg) 6 1.67 Commercially
7\ (m, 2H), 1.78 (m, 2H), 2.08 (m, 5H), | available
N
“N 2.59 (m, 1H), 2.93 (m, 2H), 3.48 (s,

| 2H), 3.74 (s, 3H), 4.86 (s, 2H), 5.92
(s, 1H), 6.60 (m, 1H), 6.78 (m, 1H),
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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respiratory distress syndrone, sepsis, and acute and

chronic hepatitis (either viral, bacterial or toxic).
wo-norhess4pr ovi ded is a conpound of the fornul ap€T/HB2@6/003838

a pharmaceutically acceptable salt or pro-drug

t hereof, as defined hereinbefore, for use as a

medi canent in the treatnment 39f. inflamuatory di seases,

aut oi nmune di seases and al l ergic/atopic diseases in a

war m bl ooded ani mal such as nman.In particular a
Exsfiprgund of the formula (1), or a pharnaceutically

acceptable salt or pro-drug thereof, as defined ‘

N'(ﬁe‘}‘@mﬂb?ft)’ﬂ)e“ [}-6LEypyxazeledtymegthyipiperidin-dndthenzamide i n
the treatnment o aprati on of the joint (especially
rheumat oi d artﬁ%\ﬁgiLNost-oarthrltls and gout),

i nfl ammati on ofytMe gastre:iptestinal tract

(especially inffanmatory bo d|5ﬁase Haul cerati ve
colitis and gastritis), inframmatidr o the skin
(especially psoriasis, eczens, dérna mul tiple

scl erosi s, atherosclerosis, spon@ylo opathles
(ankyl osi ng spondylitis, psoriatic arthrltls
arthritis connected to ulcerative colitis),

tert'%@?l’ J.§hs %ﬁ&ﬂdﬁ%&ﬂ&%?t)ﬁﬁ %}‘1 {)ﬁg rarmal %?egaﬁed as described in

hemat osus, aSt hnma
Metlmdéah?lmv, 280 mechpt msnolpdnduri-pyrezoladhghibaldelsyde (ﬁt ‘bmg, 0.53

e LB 0 RS B P R 5 i, s

triapgtonsibdetlydrsdet(h%0 mg 0. Df mm&)(»m@ddlﬂi aﬂ]ﬂ tlid’]tﬁletl.ﬁé Btittreal ot hinbient

o BERTRE R AP OISR TS R P RER B P 2 column,

whrm Ghiag aaEHRt WitirmdtBahol (2 doend vatahe®ahd Bkn t}féfﬂr&iﬁﬁﬁélﬁtéd/wnh a
ease aut.ol mmune di seases and aIIerglc/ato

43 GRATROH {EPRP ) GBI ER AEIeS) (R BVAS Torah, s was
dlss?ﬂx%ﬁ%il AkBy@nd PemBi Z8MQbItiBE oFIRRIodeR FHIbEi8in| 104-dioRShe (2 mI)

t her apeutic or prophylactlc treatment of a part |cular
wagadded prdihe sadvtian stifred pambient jgmperatere ders@riionss. e prodiesdvas

ﬁltgg&’m'ﬂzgemltﬁ Hﬁrﬁpétheliaqlﬁ %trqﬂ['edt Jf? { gﬁél ?Q)fhd was d1ssolved in

admni stration a e severl ess be
water, bagifell with UNisodidodwdionideaed the mmltn@csohcbﬁbﬂrpd @vasliedm&l

walTBAs iR oA Aoty & et P ool 6138 4 it et
THNVERYDRISO do) 81%1 (m, 48), 2.07 (m, 2H), 2.56 (m, 1H), 2.95 (m, 2H), 3.53 (s,
2H), 4.86 (s, 2H), 6.16 (s, LH), 6.60 (m, 1H), 6.78 (d, 1), 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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their pharmaceutically acceptable salts thereof, are
al so useful as pharnacol ogical tools in the
waelewelagsment and st andardi sation of in vitro apdI/iGB2006/003838
vivo test systens for the evaluation of the effects of
inhibitors of cell cycle activity in |aboratory
animal s such as cats, dogs.3pabbits, nonkeys, rats and
mce, as part of the search for new therapeutic
agents. The invention will now be illustrated in the
Exdmplea ng Exanpl es in which, generally: (i) operations
were carried out at anbient tenperature, i.e. in the ..
N'(FH‘HB@OP'TGI}YQ"&%&sﬁﬁﬁthg?‘dé‘i‘re rbdpEreol-grylamethylgiperidin-
4-yBBenApille @s argon unless otherw se stated; (ii)
evaporations were carried out by rotary evaporation in
vacuo and work-4p procedures were carried out after
renmoval of resi Qttos by filtration; (iii) colum
chronatographj\ b sh procedure) and medi um
pressure quuiq chre® e
on Merck Kiesel'gel [silica (&
Li chroprep RP-1 8 (Art. 9303)~reVerse
obtai ned from E. Merck, Darnstadt o Gerqggy or using
proprietory pre-packed normal phase silica catridges,
for exanpl e Redi sep(TM di sposabl e chromat ography
cartridges obtained fromPresearch Ltd., Htchin, UK.
Usigg ap ppfogoue Boaedurq todhat descrbeshintixgmplsry rariimityd)2-(fdrpiperidin-4-
Y is r
R T A e e S RS
0.5{ imnyolywed wactedith &-methosrlt3-diaethyhd H-preezoteshedrbaldetiyde (92.6

me g0 BRI bt cctpbond iR 3B v DAL Sk s o
1.68 46| B2y, 11T GRSLILY; 2106 $ANZMY; 2.06/YRIH DG/ ¢, THE 2.98 RRCIHRB.25
t echni ques; fastatom baonpar FAB ectra

dnent ( nass s
(s, 3} - NP ST B0t AT edFlidiBAEbTs. PHAO (R éi%&ﬂr%ﬁfef%)r 6-gn&m,
1HYWErQdaRp) 9BY (ALEn), 21 da?ﬁ}lIF 935tk D) PBssEREARAE: M+ 434,

Mer ck
ase silica

negati ve Ton data were colIected; chem cal shift
val ues were neasured on the delta scal e proton
Fx elic resonance spectra were determined using a

JNM EX 400 spectroneter operating at a field
N-@tAmhgiphexyl)-4-{1-[(3-ethyl-1H-pyrazol-4-yl)methyl]piperidin-4-yl}benzamide

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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400 MHz, Varian Gem ni 2000 spectroneter operating at
a field strength of 300MHz, Bruker DPX-400 operating
W@eood00z or a Bruker AMB00 spectrometer operBCT/G82@b6/003838
a field strength of 300MHz - neasurenents were taken
at anbi ent tenperature unless otherw se specified;
(vi) internmedi ates were notygenerally fully
characterised and purity was assessed by thin |ayer
chromat ographic, HPLC, infra-red (I R) and/ or NWR
witRBaM/Slgtion O hinnodRl ih tfathaRSl (Dt Sluh &olies) to@iieaRe fdfuct as a
were determned using a Mettler SP62 automatic nelting.
whigfopmn. dibisavastousified bsaaﬁ@mtogaphv eibigalyfing ity 10 pgethanol in
diclgefoﬁ{e%aﬁé’.r Thd R8N Y S . &ino&iicﬁl&%nfeﬁfaﬂé‘%l%ﬁ bad W fubroacetic
etermned after crystallisation froma conventiona
acidlgahivas sddedend theuniktusesstisted dordd hounseat lambisnt teapetatie, The
. | one . : o e
res o on VPSR Pl Yt 2 BT Y v il wiertaro
(2 cbivammt Yoltraed) phdthen éhe Pridutediutadwith a2 solutionFEAmivohiadn

e P R B8 o5t B s

(DNMISOZY) ®x Y& & BNy l65 T, i), fil 9GmO pEY, hydosH, PARYI7 (b, BINDS .95
it hi um hexamet hyl di si | azi dePhNTT 2
(Db (5, B (56101 DB 6HERCHD) 6.5 (dril B)6. B, 11D, 7.17 4,

IHI} v%pgb{ﬁfflg;ﬁsg@g% Wd,é}ﬁ,@.?ﬂ” &; ferP 18558 X Wass

SpacirumnoMAH ‘Mépheny! ) - 4- {1 - [ (| - net hyl - |
- pyrazol - 4-yl ) nmet hyl ] pi peri di n-4- yl}benzam de

Example 6
N-(2-Aminophenyl)-4-{1-[(1,3,5-trimethyl-1 H-pyrazol-4-yl)methyl] piperidin-4-

yl}benzamide
\N
/ H NH,
N
o]

Using an analogous procedure to that described in Example 5, tert-butyl 2-[(4-piperidin-4-
ylbenzoyl)amino]phenylcarbamate (prepared as described in Method 1 below; 200 mg,
0.51 mmol) was reacted with1,3,5-trimethyl-1H-pyrazole-4-carbaldehyde (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 (s, 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.
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To a reaction vessel charged with 1-nethyl-

| H pyrazol e- 4- car boxal dehyde (84.5 ng, 0.77 mmol) was
w@eded4:440l uti on of tert-butyl 2-[(4-piperidi PCHGB2006/003838

yl benzoyl ) am no] phenyl car bamat e (prepared as descri bed

in Method 1below, 300 ng, 0.76 nmol) in

di chl oronethane (7 m) and.-lyy --di net hyl formam de (0.5

m). tert-Butyl 2-

[ (4-pi peridin-4-yl benzoyl ) am no] phenyl car banmat e may
Exahple 7ae prepared according to the process described in

t hod cetic acid (50

B LA T W BT ES Ry S A R e
yl}pdiRh@fde t enperature for 45 minutes. Sodi um

trlacetoxyborohydrlde (250 ng, 1.18 mml) was then
added and reactions allowed to stir fgr a further 76

)N s, before being diluted with Nanol and poured

ctly onto an SCX-2 cartridge 04). The cartridge
s washed through with nethanol (80 m ) before

el ng the products with a 2M sol utt™Qt™gf ammoni a in
nmet 80 m ). The relevant fracti
evapor at ¢ 0 dny H8% and the resul tant NH,

redi ssol . akor oimet hane (3 m) and WS
trifluoroacetigc a (1 mM). This m xture was 'r
at arrbi ent tenperattre for 2 hours before dil utPng
i chl or opet hane and pouring 0. an SCX- 2
erEa o (06 Ayimag- GAPERTRlge a0 HasRadingt

yl)ﬁ@n%&ﬁ]ﬁﬁlm&}?ﬂenm)laﬂ)ﬁﬁﬁe Hﬁ%%ta% d@icﬁb&ﬂm;’w[étﬁo% B8bw; 7.61 g,

sol ut1on of afmmoni a i n net hanol

15. ahmomilaeas difsplved inoh? dimsans(d) oveand gooled ﬁxQ/?ﬂésusma m:l lqeheﬂater

bady RN S SO oo U PRt g ko, L SO B B BEK

adddd glokvdy. ot Bauant shgpeaﬁlf)ﬁ)'ﬁvds illvavedditd bv&mﬁ:m”fpemndn}éeréﬂrz and
lungn%@io 0{1 1{% ?m%ﬁ@%@ %’%é‘rﬂ ngfsmo Ogga?c mture gSag 8t11(r§9 dt room
ten?é')a&turgl_’g@]l 8 (h%urs(3 thhe nﬂxtﬁl@ v&a‘é ﬁltgnlé}l; mﬁleﬁﬁcﬁéﬁ Tﬁé)soh@ obtfined was
dlssplgs;zl ip gyatep (300 nyl),gqad Glge so}qq})n a uggd @@H Q_];y slgw gédltlgn of3gM
aqueo téﬁ o Ldd; %%dg’ 9"811&%8&'{{913 gbtgmls@ bvgge)@ﬁcéﬂ @Jlt‘ﬂg ous

proce uretot escribed in Exanple 1, tert-butyl
dichlofqetiing €300dhh) azld thg [okhganics yépptatddn 6]hp laquepbis plrdsaiwas Birthers

ext{raec%%twelgl d’f’(i:htlct)]ro}n fhafld &58 Pnlj Mt n%%l%d %%ao’%?ivgs%'éé{ %th 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 (CDCl3) & 1.81 (m, 4H), 2.07 (m, 2H), 2.25 (s, 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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30

starting material (SM to give the conpounds descri bed
in Table 1 Table 1Exanple 3 i V-(2-Am nophenyl)-4-[1-(l
WO poorazrssii4 3- yl met hyl ) pi peri di n-4-yl ] benzam de PCT/GB2006/003838
tert- Buty\
2-[ (4-pi peridin-4-yl benzoyl ) am no] phenyl car bamat e
(prepared as described in Mgphod 1 bel ow; 200 ng, 0.51
nmol ) and | H pyrazol e- 3- car bal dehyde (50.7 ng, 0.53
nol ) were stirred at anbient tenperature in

Ex#thpiel7gr onet hane (5 nm) for 1 hour. Sodi um
rracet oxyboro {drlde (150 , 0.71 mmol) was added
N-@Grimingpheryht4rile (éat3rc}lmﬂlyétlflama@it4-rl§wéyﬂmp@dmo4- 48
The resulting solution was absorbed onto an
i

| um, which was washed wi th nmethanol (2 col um
ter tvmtmlr(@s{14 Al 34demthﬁdfhpyrdud{4 -Bgthgl pigetiding- 2M

A AR BB OBl L BTSN

in ractédvios (IS¢ il pandofatdry(d4 bg®rand kbaed we)-5 AC ]Cohcditmkedﬂﬁd(ozhloric

acif AR B GrTRuRE s WBeREute e st B sddeth PrERE os iyred

for 2B 8b@E at¥initierd kedigeydture! T1es re@dffidn @lak coblédad 0-STHBad®RpEddsNY
solid was dissolved in water, basified with 2N sodi um

sodip Pykpde saheriontddedongintainieg the Fgmpperatyre g belpw o 3 uptil a pH of
124 isfbb%iear Tm@aééfoh %gﬁm@&s Heakd Whehitx %%%rahﬂ@ £dri3b |nﬁnutes

compound NVR Spectrum

befgp@)cogmg tg %0 (’ﬁ]ovqn-a))bou [ iy, Fhe prayluct g golfasted bpiyti trzgl_oggnd
Wa%fgg Wr%quﬁ%ﬁ? %e%nﬁtyg %F%)'re ﬁ?ﬁg(s d%e%dlf %%!iu'o a?il_glﬁc %)Sc]?éllst%’weight to
givk Hie, title.c8mp¢uhd (83} g 815.%)4 (m 1H, 7.91 (d, 2H), 9.55
I\%@_@%ﬁ@[@ ™M 65 B 2rfB 53 BREAN 1O (r, MifT 08 (s, 310), 2.55
(m,:r l\Hz)g 2?1\_(6, PHMBeZﬁy(k,)H_ib; $.f7i5 [ 5%IM@{87qx,3&H), 65691;(;1161&@)/6--711(2:; AYD),
69501 D502 (Grbehis B BB ik oty PBEE S Eph s
Makﬁs;ﬁecaﬁhm#fh@zﬂ- pi peri di n-4- _

yI benzoyl ) am no] phenyl car bamat e (prepared as descri bed

in Method 1 below, 200 ng, 0.51 mml) was reacted with
ExpmiRigroxy-1, 3-di methyl -1 H pyrazol e- 4-car bal dehyde

N—(Z-Aﬁlinophenyl)-4-{1-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]piperidin-4-

A}{I\N

yl}benzamide

tert-Butyl {2-[(4-{1-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]piperidin-4-
yl}benzoyl)amino]phenyl }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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ng, 0.60 nmmol) to give the title conpound (68 ng, 36
% ; NWR Spectrum (DVsSO d6) d 0 1.63 (m 2H), 1.78 (m
wQ@ko7/0800 (m 2H), 2.06 (s, 3H), 2.57 (m | H)PCRGB4006/003838
(m 2H), 3.25 (s, 2H), 3.50 (s, 3H), 3.99 (s, 3H
4.86 (br s, 2H), 6.60 (m IH, 6.78 (d, IH, 6.97 (m
IH), 7.17 (d, IH), 7.37 (d.gz2H), 7.91 (d, 2H), 9.55
(s, IH); Mass Spectrum MtH+ 434. Exanple 5 s
7V- (2- Ami nophenyl )-4-{1-[(3-ethyl-1J

50/‘)PN S’[%ecﬂ*uﬁﬁl DRSO, P 110RY (el i, 401 (hh en%,2M248, 3H), 2.57 (m,
1H)22 Pﬂé @m,p?lfbeii P83 2H), P Be(mAFY| 4-86(5nShLp 16cRfine Arb orvt(e, 1H),

o RLSEALES B8 5ot Bty 5 ARACRY, oD o 85 b

Spectrdm: MiEHO#)4. wer e stirred at anbient tenmperature in
di chl oronmet hane (10 m) for 1 hour. Sodi um
tri acet oxyborohydride (297 ng, 1.4 mmol) was added and
Ex el xture stirred at mmnmttamaaunefor24
urs. The resultlng sol uti was a t o an
NS poRRARa Rk A TS EHELERD Ea7o e R o Gty
yipéabaiRe) and then the product elutedwith a 2M sol ution
of ammonia in nethanol (2 colum volunes) to give the
product as a whi ’ his was purified by
chr omat ogr aphy on i ng with 10% et hanol in
di chl or onet hane he*resi du j ssplaved in
di chl oronet hane (4 m ) and tic acid ( 1
m) was added and the m xture st or 3 hours at
anbi ent tenperature. The resulting sofution was

e L
diclﬁbmmmam {1hmB \@B/lad;d:dd_ud) h so‘lEMn alrtenshittyl 2{(4@@31@4- (2
ST N RN R T

0. 7@ﬁDmoZ)|1_})nzﬂc§ﬂdfbm%’thane (8. SQﬁl) ( AetréHkid (35 ﬁl7 0(791mrﬁd)‘1) WaQacQﬁd and
rea@iopgnigiire stiged fey. 491wu€:m'N N met%ylfqrrr(agndq dq)ml) wa@ e1(1 Bqldeg and
stlr%lﬁg Ccin'_ijrnggd’\éga ﬁ%ﬁ:%r 30/ m%te!s %efo?é’gddlt%n%? sc(cﬁum Itllf!;)cc::’cor’!:@oo%hydnde

ctrum:
(245 {21 Aﬁ”lnnmq)ih wéojum The re[a@ﬂlonanﬁturq: ng(hhly alqued to stir at ambient

tempe%&re ?or 1% hXUI)S lgc?velq}{g}lt)o RE Ee!agtllcpn mixture was diluted to double volume
by addition of methanol and poured directly onto a pre-washed (with methanol) SCX-2

S

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,




yl }benzam de Usi ng an anal ogous procedure to that
described in Exanple 5, tert-butyl 2-[(4-piperidin-4-
wQ kdwenzssyd ) am no] phenyl car bamat e (prepared as PEFGBR(®eA03838
in Method 1bel ow; 200 ng, 0.51 nmol) was reacted
withl,3,5-trinethyl-|H pyrazol e-4-carbal dehyde (83.5
my, 0.60 nmol) to give the_yhtle conmpound (70 ng, 56
% ; NWMR Spectrum (DMSO d6) d 1.65 (m 2H), 1.77 (m
2H), 1.98 (m 2H), 2.09 (s, 3H), 2.18 (s, 3H), 2.57
3HY, Ms6 () 1HZ 292 (mHZER (3221, 4. by, 41 ; 6,
)EL 860}5%” )2%% s 6260231%({&1 &?*rigf‘z%q.g?s)’(?Sqﬁr@’%%m’(lrﬁ)’
6.77 (., 1H), 6.95 (1, 1H)H.16 tmatAly @23 $9:A)H), 7. 351(d( 2H), 2189 (d.@HBE9.54 (s,

4 ; S rum MrH 418. Exanpl e 7A
IH)E%J%‘F%-E%%%”‘%@J%{/}?‘%A-U [ (1, 3-di met hyl -

H pyrazol - 4-yl ) net hyl ] pi peri di n-4- yl}benzam de
Exdmoples Bhiand 11 2- {[ 4- (I -{ |, 3-di met hyl - |

H pyrazol - 4-yl net hyl } pi peri di n- 4-

yl).benzoyl ] am no}l phenyl ) car bamat e .(prepared, a

e L B O RS e s i EaBite 5. feopey! Al
pipeHidis-alyigszoyl)ahirbphedyiandarht (preparéivd despibed in Me@odl1 below)

using, an ice - water bath. A 4M sol ution of hydrogen
wagliepcsed Wih fhe apprerdite RuAeel¢cptheldshy deststng mptyrialde sivp gﬁ
conHHBE: fk@Med in Thie s €suUl t ant suspension was al | owed to

warmto roomtenperature and | unps broken up by

agitation with a glass rod. Iable2r eacti on m xture was

stirred at roomtenperature.for 48 hours. The m xture

was filtered, ugdgr s ' h sol id obtai ned was

\ | ution adj usted

to pH 12 by slow addition of a 2 us sol ution of
sodi um hydr oxi de. The m xture obtaified was extracted
wi th di chl oronmet hane (300 m ) and2t'he organics
separated. The aqueous phase was further extracted
wi th dichl oronethane (200 m) and the conbi ned

Exépledct s wagked with brine, Adaly@@dalysth nagnesijum SM
sul-nh i :
sul-pt lear gum—
10 The ¢ o). (RMSKT dafdl.35 | Commiercially

NMR $pegtrm (

E 3 DT BE 4 2B TR
2,563n) 1HE 238 ((yRH),H)32 (s,
2H), 4.08 (q, 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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3.04 (m 2H), 3.39 (s, 2H), 3.81 (s, 3H), 3.85 (s,
2H), 6.84 (m 2H), 7.08 (m IH), 7.24 (s, IH, 7.33
W@ 2078¥8844 7. 82 (m 3H). Mass Spectrum MH+ 40BCESBAPEO03838

7B i V- (2- Ami nophenyl ) -4-{I-[ (I, 3-di met hyl -

H pyrazol - 4-yl ) et hyl ] pi peridi n-4- yl}benzam de /-

-Butyl (2-{[4-(I-{I,3-dinethylL-I

H pyrazol - 4-yl met hyl } pi peri di n- 4-

yl ) benzoyl ] am no} phenyl ) carbamate (Met hod 6 bel ow

Exfldplé [0, 183.8 mmol) [was sl unmaBgichiamt hanol (754 swp)
and wat er (141 nd) and cooled to 0-5 C._ Concentrated

11 hydrachl oric aci d wadNMRdmgctrumn(RVEOnds) tthé.32 | Commercially
tenperature bel gw 2( The, reagti Xt Wa§yailabl
stirrned S (gtgﬂgn‘glgérgl?’ ?Peléfpog?g;lgé’r gﬁi'l'he arable

| ed |2d20s53H), & @auBdyI2.920@k, Um

r eact|i on

hydr gxi de//so\uti on a I, nt,ai nj t t egrature
at bel owNz| unti | gﬂ@f?%? (31%?'5’45?%(%%& %&B The
react/i on m\xture was é]ezai)edst%Qm[eHbué(ﬂ @ﬁfpeﬂgture for
30 mjnut es Jbefore CCO|I t.0. 20 g: ut 4 hours.
The product was col I|& k}ﬁ)ﬂll e %I(%shed
wi t h l[aqueous net hancle?eﬂfm@S hﬂ)nggdl‘(d%)l D sMacuo at
45 C|to constant wei to give the title conmgound
(63.4 g 86 %. NVR S MQQMNW@§(n1 2H)
{ 2LN [a YA / ’)Ll\

’)f\O

< 21N m
S, ot 255 \ll;

L } . }
IH, 2.92 (d, 2H), 3.28 (s, 2 3.75 (s, 3H), 4.87
, 6.96 (m IH, 7.2
, (.3 2 7. I'H), 7.90 (d, 2H),
(s, IH). Vass Spectrum M+H+ 404. Exanple 8
14) pyrazol - 4-y
rert Y 2T DR R el e b bt
{2-1(4-{I-[(l,5-di msthyl-l
codt pyr azol - 4- yI)rrethyI ] pi peridin-4-
y\IN} bq zoyl ) am no] phenyl } car bamat e @pfepared as
d in Methpd. 7; 308 ng, 0.61

H 10% Pd/C, MeOH HNBoc
N\@ Hy, 5bar, 50°C, 2h
© o

To a solution of benzyl 4-{4-[({2-[(tert-butoxycarbonyl)amino]

g
p=
N
H
«
q
p=
N
P
q
q
~

g

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 diethy! ether and filtered to give a white
solid. This product was ground finely and stirred with 95:5 diethyl 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-dg)
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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mol ) was taken up in dichloronethane (2 m) and
trifluoroacetic acid ( 1 nm) added. The reaction
wWOorRoreB4as stirred at anbi ent tenperature foPCI/GBRWE/003838
bef ore being poured onto an SCX-3 cartridge (5 g). The
cartridge was washed with dichl oronethane (50 m) and
met hanol (50 m ), before elyging the product with a 2M
solution of ammonia in nethanol (50 nml). The
anmoni acal fraction was evaporated to afford a white
2H)S kb e, 013 8253w 2tihato1vaspus.id (ved 9 8Y SrSC 11 ABRs
);r epgc}r at |}ve ﬂg)tc ?o av(lfaor}g the(bt?l ttIHeO corrgc(;)und j1134
H' Spectrum: (DVSO d6) d 1.70 (m 4H) 2.01
(m 2H), 2.22 (s, 3H), 2.57 (m IH, 2.95 (m 2H),
3.28 (s, 2H), 3.71 (s, 3H), 4.86 (s, 2H), 6.60 (m
Methdd2 6.78 (m IH), 6.97 (m IH), 7.17 (m IH, 7.23

Benr%gls %kég&z-i@%%y&t%m@wb?%@gjph]e@_l%ami%nﬁgrlgoﬁfyl]bﬁgﬁyl}-i‘aﬁ-

dihydfopPridimerigpobpxylatel - [ (| - et hyl - 5- et hyl -1 J3- pyr azol
-4-yl) et hyl ] pi peridin-4- yl}benzam de A sol ution of
| -ethyl -5 -nethyl- | Hpyrazol e-4-carbal dehyde (141 ny,
1.02 gom] )~Nn dichloronethane ( 1 m) was added to a

ol uti on)of | ert but yl P%?PE‘WHB?H dbzn 4

ornzoyl 1 phenyl ca repa ed|
bt hgd 4 bel ow, 3

dICh|

nmol )

% B, 5 ) soadetioe aci d (45 m 79H
: and reaction mxture stirred
hour s. hylforrmm' de ( 1 mM) was then added

and sti rrig continued for a further 30 mi nutes before
addi tion of sodium triacetoxyborohydride (245 ng, 1.16

o T e
susgmxgln gfg’k(a)t-buﬁaxgcarbm/ﬂdndmpénrngﬂngﬁﬁgﬁ\éé tdtrdamﬁhy:;]t,bz,-
iR DA O bl PHOREE R e germational

Pat€it (Publidd€ién ﬁdrﬁb@)wommwig Mettidd 18p5Re eomﬁmbmﬁwmm

(RPN L 9By P b GAHOREATE G0 65

nnmaar@p\é?eq% %E&ﬁb&@ln%é‘tﬁo@3 bRV 1@&%9&%@@000 ml) and
was taken up in di chl oromefhane (5 m)
satqrg’r@égq;@ous sodium bicarbonate solution (3000 ml). The reaction mlxture 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.
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with trifluoroacetic acid (2 m). The m xture was

allowed to stir for 2 hours before diluting with
walc@hiosssaet hane (10 nml) and pouring onto a preP@EHEB2wW6/003838

(with nmethanol) SCX-2 cartridge (10 g). The cartridge

was washed through with dichl oronmethane (40 m),

nmet hanol (50 m) and then pgpducts eluted with a 2M

sol ution of ammnia in nethanol (50 m). Evaporation

of the ammoni acal fraction afforded a pale yell ow gum
Meth®d3 ng), which was purified by reverse phase

Beraof 1 i heo T Eshy DA Tony RS S oD A pyer S cArp Ot
(m 4H, 1.98 (m 2H) 2 21 (s 3H) 2.56 (m IH), 2.92

(m 2H), 3.29 (s 4.85 (s, 2H),
.59 (m dobll, (n‘w'“'g'i’{q’“ 5) (rnbz 7.16 (m
IH) 7.23 (sh .89 Wd, 2 , 9.54
(s, IH; Ms tl‘um-7dMHcHrt<4r18 Exa Q;and 11

Usi ng an anal ogous procedure to that descri bed in
Exanpl e 9, tert butyl 2-[(4-
eri di n-4-yl benzoyl ) am no] phenyl car banate (pr ep red
Ber&gf) exepipcsidine; Incathaxylste (4h8 Q%\Q,)m%}évvﬁ%@é%o ¥ecip fof abygofuran

(506 R1Y), ARder 3h SmYpIRE0bEERERA! BRHYHGioRlvistad A Qide@erd 0
gi ve the conpounds described in Table 2. Tabl e 2Met hod

houge ¢a 4 girred spludpmeflithigm Watsethylmsﬂ@m%@@ % salefiquErhod 1

Y t fur
tetr%tgfd{‘ (fgﬂh .’453 rnillﬁl66r]2 1‘21_nop tl)lgcrilezr cl)nyt gg?n mr% t e rgg:}l n teny era €
belaw sOb oF.i 761113 w,hctive Hmyﬂure was allowed to stir at —75 °C for a further 1 hour

ter but bonyl i
bef?fﬁ%lﬁv{v‘ilgfrﬁdh g!??‘if%“%{ é%é)ﬂﬁ]%l%ag]]vgﬁ’qlﬁmfopyri di ne-1(2
blsdtﬂﬂﬁdtsﬁagmsﬁgﬁ)lnﬁﬁGQ) @36 B, tﬂfl ARmO1) lrgg%ﬂ@ﬂﬁﬁuraﬁ (%esm?j agfgd
I N 0 el o a
maigiIng g@uf%ﬂl?}htewaﬁa%%ﬁ?‘m? )¢ C‘iﬁée%%%i’%ﬁ‘ew Wrddo
wax‘f@ﬁ) BbRG ést"ﬁﬁll‘;érové'n F fdl’lbﬁr%&ldi Borbn el s REsh @AM adifous

heated to . The reaction m xture was
sodivso hedfoxide wwmnt(&%@})affbﬁ layemsiwereyeperated aad, His ozgapicdaysr was
wadil Wi fﬁl@l‘fejf_% %G&luﬁl\{'%@fb&ﬁfe%gluﬂ&g &00 ! %Qf?)ge evaporatlon

pressure tant amwas triturated under

to ditymesh iThe egshising acvidi Was dissobydd inodiethylestheer wind washed with water. The
organic layer was then filtered through celite, dried over sodium sulphate and evaporated
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)

HN

HNB°° 10% Pd/C, IPA/water Citric acid HNBoc

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)
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solid. This product was ground finely and stirred with
95:5 diethyl ether/ ethyl acetate then collected by
waeewrioes4f i [ tration. This solid was washed wi t PCTHGBRIVGI003838

et her, isohexane and dried in vacuo to afford the

title conpound (167 g, 8 1 % ; NWR Spectrum: (DVSQd )

1.45 (s, 9H), 1.57 (m 2H)_4¢1.72 (m 2H), 2.61 (t,

2H), 2.69 (m IH, 3.07 (m 2H), 7.18 (m2H), 7.40 (d,
7.53 (d, 2H), 7.91 (d, 2H), 8.70 (br s, IH), 9.82

2H),
. . ’ t
G5 05 RSO 0 005 ot
reactidvemixitira wias plecai undend Hay peassiirg ofSgirogen gas and heated to 70 °C for

di hydropyridi.ne-1 (2l lite. Th
5 holls, FBaeRtiop THRGR 11 0oR TR A A7t Bered throngly a ad of Celig, The
mixtirwys waed asd il bafora 26 % w'e dqswspsnginphydsbxide solution was

- N~ but car bgn i.nophenyl ):-4-{4 h
saodf iy 5 NSRRI SRR kot BT
mixtiFcolddrt6 RAPEdvas RS Chidnredeitad ford0eCntat 3@malutdddtfond cooling

Publ i cati on nurmber WO 03/ 087057, Met hl(fd %% fage 602l
backgigpmbass {Ampgrature. The resultant precipitate was collected by filtration, washed
with{\%ﬁt%(bf)é AL ARA fxdd)is Yhdenat!sh oryd-aBoft we kel eamytuind (1765 &,

( -carboxylate (240 g, 657 mmol; prepared as
84 %escri bed in Method 3 below) in 1,2-dinet hoxyet hane

Q0_m ) t [ [

i B LA G M LRRE, TR SRL 2R 1A
2.6686h, CHH.03.0% (ohy 2HD . B @r eliE)g7.47 (royi3D), 7.85 (b 8H) {65428 7-89

t enper at ur i stirring. The reaction m xture was
(d, 3 RepOp rseﬁﬂbm%%{ﬁa% EIEI{'(ZOOO m) and extracted with
MaBidp¥inae lratesoelhe organi c extracts were then dried

over magnesium sulfate, filtered and evaporated to

dryness to give the crude product as a grey solid.
MethdasAvas purified by flash col um chromat ography on
—srfica, eluting with ethyl acetate/hexane (30:70 v/v)
tertt Butyl {bi4pytid-4tylhengod)snpinelphenylizgrpamago oy - NMVR

Spectrum (DMSO-d6) d 1.44 (s, 9H), 2.5%on 2H), 3.66

(m 2H), 4.14 (m 2H), 5.13r\ﬁi_§, 2H) , 6 SAH(m I H),

7.18 (m 2HGCOONSB3 (m ANT240 ( @,. N7.54 (m

2H), 7.62 2H), 7.9 2H), 8.84=(br \ssolH), 9.81

(br s, IH ss Spectrum NMk#ec550. Met

B ———

CDMT
2 N-methylmorpholine

7

To sodium 4-(4-pyridyl)benzoate (55.2 g, 236.2 mmol), boc o-phenylene diamine (45.7 g.
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 irn vacuo, at 50 °C, to afford the title compound
(75.6 g, 90 %);
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Benzyl

4-{[ (trifluoronethyl)sul fonyl]oxy}-3, 6-di hydropyri di ne
W0 k{02/0)58¢ar boxyl ate. Benzyl PCT/GB2006/003838

4- oxopi peri di ne-I-carboxylate (147 g, 630 mol ) was

di ssolved in tetrahydrofuran (500 ml), under an

at nosphere of nitrogen. Thig solution was added,

dropwi se over 2 hours, to a stirred solution of

I'i thi um hexanet hyl di sil azide (20 % solution in
NMREpeahu (®MS@R,): 8065 (& 1P G 7HDLI), 915dem, DTS, 7RI<a, 2H) 7.99

mai ntai ni ng the reaction tenperature below -70 C. The
(d, %a&ﬂiﬁiﬂﬁg,x&@@ %5259§I4I(@vﬁegﬁi o stir at -75 C for a

M Ngtdgobef ore dropwi se addition over 2 hours,
Ma%%%ﬁ%f'%l on of N- phenyl bi s(
trifluoronethanesul fonimde) (236 g, 661 nmmol) in

Me Et!eérlighydr ofuran (950 m ) again maintaining the
on tenperature below -70 C. The reaction was

terti D&yl §9-{dopyatid-d-yibsazepllaminlphenydjepebamate e over ni ght

foll owed by portionw se addition of 2M ous sodi um
hydr oxi de solution (800 m). The | ayers were separated
and the orgawmocNd+ayer was washed w urtt her 2M

aqueous sodium hydr 6xi 8eClkol ution ('§
0 dryness. The resulting sol}

evapor at i .l
di et hyl eTher 'é’d washed
r was then 2d t hroug
\
una

&efore
was

wat er. The
lite, dried

di ssol ved

over sodi uggFsyl phat @) a gvaporated to/dryness to

| e conpo fi¥Boqgy, T %, which was
NT to the nbkthysinige W tY0 further

purification. Method 4 tert-Intyl

{2-[ (4-piperidin-4-yl benzoyl)am no] phenyl } car bamat e

(alternative nethod) Citric acid 5 h To tert- but

I

Sodmn P44 pyridylbengdateeho gy45) amined] ip heqﬁwmg@aﬂﬁ%s heapddo 70
b BB Py GO B A B S
tem@é:riadlrc( for '5510@1;5 bafbrdil‘hﬂg‘malo)edmambxddietdmpmtere Q‘ﬂéxhyﬂlal)nrar(& 6

| PA (80 e rea t ure wa

ml, 904 gl Jish acdhd S enlathe b aed b 5 G ensiene
dlallﬂﬁiér@ 42 ghﬁ 2 ﬁﬁi‘dl) 1ﬁ Rcdtdnidrild @ S\Waly bﬁﬁ@ hdﬂédb@erﬂ@ rhinaes] A

filtered throug ad_ of Ceslte

solution of sodium hydrox1de (8 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 %).
NMR Spectrum: (DMSO-dg): 8 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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m xture was heated to 70 OC before 20 % w w aqueous
sodi um hydr oxi de sol ution was added (15 m) over 10
worRewanes44 o pH 10-1 1. Further water (30 m) wesT/a#e®d/003838
then the m xture cooled to 40 C over 1 hour, then
re-heated to 60 C for 30 m nutes before cooling back
to anbient tenperature. Thegpesultant precipitate was
collected by filtration, washed with water (2 x 20 ni)
and dried in vacuo, at 50 OC, to afford the title
Meffydpund (17.6 g, 84 % ; NWR Spectrum (DI\/SO d6) d
(m
rertigtyl G-t > Simoth o bEE Dy o SN pBRA - 1y 7. 17
7.54 (m 2H), 7.89 (d, 2H)
yl)l(eﬂk(ga]?%nm(?}'pﬁén}_}glﬁar@fhat? br s, IH. Mass Spectrum MrH+
396. s Method 5A tert- Butyl
{2-[4-pyrid-4-yl benzoyl)am no] phenyl } car bamate To
sodi um 4- (4-pyridyl)benzoate (5@ g, 236.2 mmol), boc

o- phenyl ene di am ne (45.7 g. 1%.6 mmol ) and
N- et hyl norpholine (24 m) in actonitrile(SOO m )
H.yeas. added a screened sol ution of

ne (48 5 0, 270 5

| or 0- 4, 6- di met hoxy-1, 3, 5-triaZ}
acet onndoei |l e (152 ml) over .
ti red-4e+—22—heﬂ+s>before er H( 4 O
was added. || Th sultant precipitate was>co
filtration? d with 50 % aqueous acetonmln

100 m) and dried in vacuo, at 50 0C, to afford the

tertt Bt 2-{@piruidth-Byibéwol) gninSPphefyl ddkanBpe@t’s Wil 7.3 mmol) and

1 3-filrgit%ddﬁ-)[-?%azol?-ﬁg:gl(b@@eﬁ%ﬁ 6§ %ﬁ& O%Z%re dg*‘gggé ({ﬂla 2H),

dlc@lb%me?na%éé S*Orm1§ Abdidc-aciiB596 PP S5 1iAd]) Whdthersffded Mat faed

Btert-

rﬁ%@mqmm¢W@ﬁmwﬁﬂy¢ﬁ@ﬂ&ﬁ@h}@ﬁ?ﬁ@@ﬁh@ﬁﬁﬂ?b@ﬂbdﬁﬁﬂ@nSodlum
tnaéen() o o otrh?&%(&e) @%8 %h‘?g §Was Was t gn gddgggﬁ& rehdion mixture stirred for

ac e eate
a further 18 hours. Saturated aqueous sodium bicarbonate solution (300 ml) was then

carefully added followed by dichloromethane (100 ml). The organic layer was separated
and the aqueous layer re-extracted with more dichloromethane (150 ml). The combined
organic extracts were dried over magnesium sulphate, filtered and evaporated to dryness.
The residue obtained was purified by flash chromatography 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 dg) & 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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C then thionyl chloride (6.6 m, 90.4 mvl) was added.
The reaction was heated at reflux tenperature for 5
whowrs43sef or e bei ng cool ed to ambi ent t enper at BEEGB2006/003838
Triethylamne (12.6 m, 90.4 mmol) was added
cautiously followed by a warnmed sol uti on of Boc
- phenyl ene diam ne (9.42 g.s5f5.2 nmmol ) in acetonitrile
(15 m) being added over 10 m nutes. A solution of
sodi um hydroxide (8.6 g, 109 mmol) in water (60 m)
Mem@jded and the resultant sol | d col | ected by
T filtration, ter gl)} and dried in
tertw)-’etttulcﬂ {i- (15tia%)élmetbylalrl(wamh%rytmtth Ripeidirtt (12.6 g,
od 6) : d 1.45 (s, 9H), (7.17
yl)tf(‘"éfnnza@mn{’}ti@@%ﬁ%&%ﬁﬁ@fs1 (d, 2H), 7.99 (d, 2H),
8.11 (d, 2H) 8.69 (d, 2H), 9.94 (br s, IH. Mass

tertﬁgﬁﬂ H ;%{FAE% ﬁ?l%e%%]ﬁﬁ%n%hér@%ﬁamate (prepared as described in

Methpg FlabQNG- W8yl gy B Inpelpd3- di'm@thgzl 1H—pyrazole-4-carbaldehyde (35.6 g,

o G T R A e ks Pl

pre{sre83s@l. Tifald/didtotah (3200nl), water (54 ml) and acetlc acid (32.8 g, 546.7

mnwptyydl nmet hyI - | g{éﬂp%lgeém e- egﬁsrg?g}é}":%deeéiggq%}iydzxogenuntﬂ

the P&a@ﬁérpde%ﬁie@ cbBPRteNThe diktie WaPihbn ¥Ested Q10 cadiad MRsditke

reaction mxture allowed to stir at roomtenperature

hydresede splption it Osml, 83 mmaladded. Sncoelgiordsn{-dhe mixtws was
ﬁlteged t%@e% %It é\‘fof1 A 13&%?&&19(6@0 RAREhd Redhad HE Ereanic

stirre urt ours Satur at e atqugeous
phasmhpamtetil ‘Claer dygara¢ phasoivas pamtnall(y?;@ocmtr)ltewas dishlation before

car ad d fql | ne. (.: .
R B e PG P PR AR T SRR L B dpcion
voltue ezxmmltee ddddtldiﬂtoﬁtﬁ]umec(ﬁe(hhﬂ))r @htetehanm nfniﬁt@e whg)allowaé to

i.ned organic extracts were dried.o nesj ym
cod i FHAEE TP S5 LA e oy B Rt B o s, The
solid8ds GUBecRlat i B kiona Sraghed l»\flﬂhQ&uéhé (ﬁtmﬁlt) thblli eﬂmta@gmr(m ml)
on silica, eluting with a 5 % (v/v) solution

e bRiRESKIof i tCK RHSs elp et tha ATV %qmpg)und (114.9
g,@ro/@dl ent of 5 - 10 % (v/v) nethanol in dichloronethane
to afford a clear gum which was taken up in diethyl
Spectrum: (DMSO dg), 6 1.434(s, 9H), 1.70 (m, 4H), 1.98 (m, 2H), 2.11 (s, 3H), 2.56 (m,

1H), 2.93 (m, 2H), 3.28 (s, 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.

6
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ether and evaporated to dryness to afford the title

conpound (7.61 g, 87 9% ; NWR Spectrum: (DMSO d6) d
wa2e3/o04s44 9H), 1.69 (m 4H), 1.98 (m 2H), 2. 1PCT/6B2006/003838

3H, 2.56 (m o IH, 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, IH.,59-73 (s, IH; Mass

Spectrum : M+H+ 504. Method 6B tert-Butyl (2-{ [4-(]-{

I, 3-di methyl -1 H-pyrazol -4-yl met hyl } pi peri di n- 4-
MethojilFenzoyl ] am no} phenyl )car barrat e tert-Butyl

AR R
yl}lyeﬁgo@amﬁ@g,),emh}cgrwmg hyl - I H pyr azol e- 4- car bal dehyde

and pal | adi um on charcoal (3.09g,
1 37 mml) wer e to a sui téﬁje ressure vessel.
Tet r ahydr of ur an ter e n%J and acetic
acid.(32.8 g, 546.7 nnDI) Hcharged and the stirred
m xture heated to 60 C under [ @ of hydrogen unti |
the reaction deened conpl ete. ® The”ni xture was then
cooled to 40 C and 2 M sodi um hydr oxi de sol ution (410

m, 820 mmvl) added. On cooling to 25 OC the m xture
1 S«Ishmetthvl tBmathzols-4-emonldehpda @14 5ig, $82 omeol) way asldgditoss sohugion

o AT 5 B AU SRR Moo

d1c1gb1$h1elﬂilaﬁé (6oml)Feil oved Hy@bu&dl’}ﬁld((SF fl, elg7 nmasl)afﬂﬂetéacﬁﬂnemxwre
Istillat]on ntin t t

was AR B GGG HRECR K P SRUETIGREelRY b e (e

1.10Mnol) W& 40888 hrldfe PadidABixMaSalRiv/e@ WS elirt £ aﬁ%%t ieﬁlperature for
anbi ent tenperature over about 3 hours duri ng whi ch

18 lqves (overrisht)- Seipeated aqupas sodiwa bitsrhonatgaeiution (1B erldyapihen
' |
addta& h)t &?}éa tg %;flgge 0 sﬂr P ﬁﬁlgurtiése f}qll L}%S%t ﬁ%{s@%aéated

aceta ore e| ng
andttbe aprstsapitsavetaghict¢dowigh dighlotometliane él(bn})pa? beconibifddorganics

we% Ma%liei%o@iﬂl\_x}geg Ed%;]lély %Y—i; %Nagl%f%ia %u%ﬁiagﬁ_%nﬁ %aggée%%_g to dlxl')'%%?s to

affg‘ﬂb % ﬂ;&i}lugew a cdiéoxﬁﬁssg @1&1‘1 @l(ﬁB mgg EBV’ZB), gﬂusc;ﬁi(v%s, uszd I_D\izﬁhc(sumggther

puriication;Mas .(sm : Mﬁ+;5%ﬂ/a2]s Spectrum M+H+ 504. Met hod
7




r -Butyl {2-[(4-{1-[(I,5-dinethyl-
H pyrazol -4-yl ) net hyl ] pi pe p di n-4-
wQ kdobesssay/| ) ami no] phenyl } car bamat e 1, 5- Di met hyPET/GB2006/003838
| H pyr azol e- 4- car bal dehyde (114 ng, 0.92 mmol) was
added to a solution of tert-butyl
2-[ (4-pi peridin-4-yl benzoyl yam no] phenyl car bamat e (289
ng, 0.73 nmol) in dichloronethane (6 nm) foll owed by
acetic acid (50 m, 0.87 nmol). The reaction m xture
Cclafgs allowed to stir under nitrogen for 2.5 hours.
- So0di um triacet oxyborohydride (233 ng, 1.10 nmol) was
added and the reaction mixture allowed to stir, at
anmbj .for 18 hours (overnight).
2 Saﬁt?g%gﬁﬁggﬁggﬁghggaiun1bicarbonate solution (10 m)
was then added to the reaction and allowed to stir for
15 mnutes. The organic p e was peparated and the
aqueous phase re- RCt € h dg¥chl oromet hane (10
m). The conby/ned QI
dried over gnesit '
dryness to afford the product as ess gum (308
ng, 84%, which was used w thout fxi%ler purification;
5 Mass Spectrum MrH+ 504.C ains 1. A2conpound of
formula (1): (1) wherein is a Glinked pyrazole
ring, which is optionally bstituted by one or nore
wh@tRWISs 5 €Liatkee Pyfaraetifg, whadhdy bptidadtiy sybstitagd foylone or more

EroNB A e -0 h T oK IS B e B aRY L 0

or %Llﬁhﬁa&u@éauﬁ/%Jw{aﬁle(shlé«)heﬁebﬁ) where R2 is hydrogen,
1- 4al kyl of C3-4cycloal kyl, and R3 and R5 are

10 i ndependently sel ected from hydrogen, C1-4alkyl,
2. C3'ﬁ%ﬁ%&ﬂ{d@ﬁr}c}ﬁ%kﬂa&i@m{fBhn 7 ycl oal koxy; or a

ed to

phar maceut 1 ca cceptable salt 'thereof. 3. A

conpound according tg [ B la (IB)where R2,
R3 and RS are as deli ned ) @ or
phar maceutRsal | Yo ~

forA

dA)
where R? is hydrogen, C;.4alkyl or Cs4cycloalkyl, and
15 R%and R’ are independently selected from hydrogen, Cj.alkyl, Cscycloalkyl, C;.4alkoxy

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

3. A compound according to claim 1 of formula (IB)
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t hereof. 4. A conpound according to claim2 or claim3
wherein R2 is hydrogen, nethyl, ethyl, propyl,

weyshropsepyl , net hyl cycl opropyl or cycl obut yl . PGI/GB2006/003838

conmpound according to claim2 or claim3 wherein R2 is
hydr ogen, nethyl or ethyl. 6. A conpound according to
any one of the clains 2 to-§4wherein R3 and R5 are
i ndependent|ly sel ected from are hydrogen net hyl,
et hyl, propyl, cyclopropyl, nethylcycl opropyl,
whe¥e RAG4Yand 8 Bevds deRicanN ¥Mire 2; eragihaiiapaicilly decephable salt
conpound according to any one of the clains 2 to 5
thefgplar ei n R3 and R5 are s independently sel ected from
hydr ogen, nethyl, ethyl or nmethoxy. 8. A conmpound
according to any one of claims 2 to 7 wherein at |east
4. one) geBping arecsding tof dlajm Ao, clam awkerys R ds lytdregentpethyl,

y. e ' to claim1 which
et B ity AR B SRR

N- (2- am nophenyl ) -4-[1- (|

H pyrazol - 3-yhnet hyl Y piperi di.n-4A- . 2 al) de;
N (SRR BRI Y ARG Lt R Al pectt o
ethyk pyrazol - 4-yl ) net hyl ] pi peri di n-4- yl }benzam de;

N- (2- am nophenyl ) -4-{l-[ (3-ethyl -

H pyrazol - 4-yl ) net hyl ] pi peri di n-4-yl }benzam de; s
6. N (Rcambo@rahesitiihg & grly-oné bf thetchiyths 3 to 5 wherein R® and R are
. Hpyrazol - 4- I)nethgl pi peridin-4-yl}b nz%nide;
mdﬁpe(l -sﬂéﬁﬁ%ﬁg)m)a_rq_ Qgep Fl"leﬂ‘l_yé,i eﬁlﬁzll,wq)p , cyclopropyl,

TE . S . i de:
e RIS 5Lyt per o o
H pyrazol - 4-yl ) met hyl ] pi peri di n-4- yljbenzam de; 0

N- ( - 1 Y- 4- - | LI - 1. 3 5
7 AR B e Fiiai 28 b o
indbpendentlyisalopthe frpm)hydrogbn, nfdthyd-afliyhet mgthoky.

H pyrazol - 4-yl ) met hyl ] pi peri di n- 4-
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-1H-pyrazol-4-yl)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-1H-pyrazol-5-y)methyl]piperidin-4-
yl}benzamide;
N-(2-aminophenyl)-4-{1-[(1,3-dimethyl-1H-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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yl }benzam de;
N- (2- Ami nophenyl ) -4-{l-[ (I -ethyl -5- et hyl -
woR@yoEsed - 4-yl ) net hyl ] pi peri di n-4- yl } benzam P&T/GB2006/003838
N- (2- am nophenyl )-4- {1-[(1-ethyl-
| H pyrazol - 4-yl ) met hyl ] pi peridin-4-yl }benzam de;
N-(2- am nophenyl ) -4-{l-[(I-gfliyl-3-methyl -
H pyrazol -4-yl)netliyl]pi peridin-4- yl}benzandde or a
pharmaceutically acceptable salt thereof. o 10. A
(PR | £a)_r@an k- 9Bk - ' erddifg@pound
R A Al P e P
yl}bphzamidgseut i cal |y acceptable salt thereof, in
| WM R 10% et | \/W -k uent
G R N e e G A T e
yl}behaintide;1 to 9, or a pharmaceutically 5 acceptable salt

SR RGBS PR igh GRTRANR B
N-(Phamopliyl)ic fl-|(Y-cag s 8pictibila Aogirizol-Aelrethyl fpiperidiaet-i n

the treatnent of cancer. o 13. The use of a conpound
yl}bsuzatids ned in any one of claims 1 to 9, or a

or apARIRERKETF Mck a6 S@habbe salt thereof, in the
manuf acture of ‘a nmedi canent for use in the production

of a HDAC inhibitory effect in a warm bl ooded ani nal ,

10. SUG pREmAB z%%omﬁbsﬂ%hﬂgclf s QAHGInBuad s¥eb¥ding to any one
|nh|%|tory effect I n a warm bl'ooded ani mal, such as
of chaims 1 kn9,roe e pharmagantinaltyr asaentabin salittharpriciormpiocistien with a
adm ni st.erin ] ' an effective anount of a
Iﬂmggﬁfggﬁgyggﬁ P%gﬁ@@&?ﬁ9§%§a%ne of clains 1 to 9. 15.
The use of a conpound as clained in any one of clains
1tpo 9, or.a pharnmaceutically.ac abl e, sal her eof ,
1Lin 4 ﬂ%mmﬂiaﬁglf‘ﬁ?e TR ANY0NGO4 icgamﬁf(&%’ St? Bléagnlﬁ%eu%l agfyo
accPtaIdI Gl tRete 6 foR uSedsla Batidagnennhi bi t ory
anti-cell-proliferation) effect in a warm bl ooded
ani mal , such as man. 16. A nethod for producing a cel

12. €Y CA Gopiinhiat ehimddan bhy &R drcpiad i f629,ak b pRamRbdueiedly n a

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

13. The use of a compound as claimed in any one of claims 1 t0 9, ora
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. 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

effective amount of a compound as claimed in any one of claims 1 to 9.

15.  The use of a compound as claimed in any one of claims 1 to 9, ora
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.
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war m bl ooded ani mal, such as man, in need of such
treatnment which conprises adm nistering to said ani nal

w@eoogises i ve anount of a conpound as cl ai ned PCIT/aB006/003838

one of clainms 1 to 9, or a pharmaceutically acceptable
salt thereof. 17. A nethod of treating cancer in a

war m bl ooded ani nal, such aggman, in need of such
treatment which conprises adnmnistering to said ani mal
an effective amobunt of a conpound as clained in any

16. ON&\ Beitiol %rrﬁodjacﬁlg a%ell 9§clé‘nﬂﬂﬁfi’t{)ﬁa@ﬁ%élpﬁxlol%r&’%ﬁ)?&?e%bin%

salt thereof he” use of a conpound as clai nmed
warjblaeded@nimabfsueh as m@ in negd of sush trgatpieat whick emRIEES y

adn}qﬁgtgﬁ,a%gl sgldsaﬂlntlalta gff@c?ﬁre aﬁgmg%%hp&ﬂp&ﬁﬁ% @lgﬁ%égrlﬁ ahypone of

ture a med cane use 1n
claitns é &b Apmta Iﬂnﬁnmmueally accg@abl@sgdrtheres for preparing a
conmpound as clained in any one of clains 1 to 9, or a
pharmaceutically acceptable salt thereof, which
17. p I Q€ gfefhod OAPEALIRE Sarki 1Inar warﬁlablodida:d an'ﬁaﬂ:,tshdnasoﬁara in need of
npound qf fornul a ) mherel the ani noi ety

S“%HWB‘@“%‘?S‘B?‘E)?H“?P&{S%% Btf‘é‘&%’ ad aclﬁnshje iy TR Sf 2

contpdtnd £ dAthRd ( doky)onBRdCEknds!11tb )9, bﬂ’h ﬁﬁﬁﬁnﬁkﬁt&@ﬂ? @cd@ptable salt
reduci ng agent, wherein RL is as defined in claim1;

thetgef. 5 (b) the reaction of a compound of formula (I1) as
defi ned above with a conpound of fornmula (1V) RL CH2X
(I'V)in the presence of a suitable base; wherein RL is
18.as Hefusaefia compoluad a claimed inaniyspng of elgizns M %Porp:

pharmaceutically acceptable salt thereof, as defined hereinbefore in the manufacture of a

medicament for use in the treatment of cancer.

19. A process for preparing a compound as claimed in any one of claims 1 t0 9, or a
pharmaceutically acceptable salt thereof, which process comprises either:

(a) the reaction of a compound of formula (II)
uy

wherein the aniline moiety may be appropriately protected;

with a compound of the formula (III)

R'CHO
am
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
Iv)
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and thereafter, if necessary, renoving any residua
protecting groups that may be present. 20. A process
wo@Roopoessasr i ng a conpound of formula (11) whi chPCT/GB2006/003838
conprises either: (i) the reaction, in the presence of
a suitable base, of a conpound of the fornmula (V),
wherein the aniline may be_appropriately protected and
X is a reactive group, with a conpound of the fornula
(M) (VI) wherein Mis a netal, L is a ligand, integer
in the présdlod OF SFuitAlElbisee tetr ahydropyridine ring may be
protected, or (ii) the reaction, in the presence of a
wheyginiRy pif as ¢afined ngflaim Laded irrrcadtive BEOWor nul a (VI 1)),
i 1 ) .9
o g S P R i ORIy Pt BB pltonc
above,wth a conmpound of Formula (VIII1): (VIIl)

wheg ej [ eact | : hereafter, if
20'nec‘é?ggé?%,&g%egmﬁ%aaa%oﬁ pg)blig{i gﬁiﬁgmgirggnr or conbi nati on:
(a) renoving any/pr = 3s fromthe
t et rahydropyrighine, Rnc b) 4'eduction of the
t et rahydropyri diae i di ne_angd C) renoving
any residual protecting groups pgess 21. A process
of preparing a conpound of formula whi ch
conprises:. the reaction, hﬁ the pH@sence of a suitable
sol vent, of a compound of“tormula (IX), wherein Q is
- OHyhickbem$tses ciflef2 + (wherein 2 + is a cation)with a

con?lound,of.forrrula (X i
the reaction, in the presence of a suitable base, of a compound of the formula (V),

@)
@)
X
-~ )
H
- H,N

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

with a compound of the formula (VI)

HN<:/>— 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

(i)  the reaction, 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

and z are as defined above,
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(X) and wherein one of the ami no groups in the
conpound of formula (X) may be protected; to forma

w@ooopoessas of fornula (XI) (X)) wherein the ani PCTIEGBREE/003838

be protected; and thereafter: converting the conpound
of formula (XI) to a conpound of fornmula (11) by
reduci ng the pyrindin-4-yl _gg¢ng to a piperidine-4-yl
ring using a suitable reducing agent and/or suitable
reduci ng conditions; and optionally renoving any

resi dual protectlng ar, S prasent.

Rss

with a compound of Formula (VIII):

o )x

(VIID)

wherein X is a reactive group;

and thereafter, if necessary, and in any suitable order or combination:

21.

(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.

A process of preparing a compound of formula (II)

0
w4
N ‘@
H
an H,N

which comprises:

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)

O Q

A

(IX)
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-59.

CC,
NH,
X

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

with a compound of formula (X)

5 to form a compound of formula (XTI)
N“ I
X
q NH,
N
0o
(XI)

wherein the aniline may be protected;
and thereafter:

10 converting the compound of formula (XI) to a compound of formula (IT) 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.

15



