WD 02/ 051842 PCT/ EPO1/ 15390 TETRAHYDROPYRI DI NE DERI VATI VES, THEI R
PREPARATI ON AND THEI R USE AS CELL PROLI FERATI ON I NHI BI TORS The i nventi on

rel ates twg®losdaydr opyri di ne derivatives, or pharnmaceuti ggdiroracnept abl e
salts thereof, which possess anti-cell-proliferation activity such as anti -

cancer activity and are accordingly useful in nethods of treatnment of the
human or ani mal body. The invention also relates to processes for the
manuf acture of said 5 tetrahydropyridine derivatives, to pharnaceuti cal
conpositions containing them and to their use in the nmanufacture of

medi canments of use in the production of an anti-cell-proliferation effect
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per ni ssi ven PONEH S0 ihp MagiTacts oh msdicpments,of upcin fbe groquiBon pf el gnes i s
gover ned by drecdilapratifeeatain dffeet iaatwarnt-blesdat artiinal sk asamhy| transferase 20
(HAT) and hi stone deacetyl ase (HDAC). Recently, HDAC inhibitors have been
found to arrest growth and apoptosis in several types of cancer cells,

i ncl udi ng cladkerouadobthe Mventidn | ynphoma, and erythrol eukenic cells. G ven
that apoptosis is a crucial factor for cancer progression, HDAC inhibitors
are prom sing reagents for cancer_therapﬁugﬁ effective in%y ers of

apopt osi s (K aﬁlptiqul rggul%qio_n, 1S B TRY AT GEEn differentiation, pro e?ation, and
10 apoptosis. Transcriptional activation of a set of genes determines cell destination
and for this reason transcription is tightly regulated by a variety of factors. One of
its regulatory mechanisms involved in the process is an alteration in the tertiary
structure of DNA, which affects transcription by modulating the accessibility of
transcription factors to their target DNA segments. Nucleosomal integrity is
15 regulated by the acetylation status of the core histones. In a hypoacetylated state,
nucleosomes are tightly compacted and thus are nonpermissive for transcription.
On the other hand, nucleosomes are relaxed by acetylation of the core histones,
with the result being permissiveness to transcription. The acetylation status of the
histones is governed by the balance of the activities of histone acetyl transferase
20 (HAT) and histone deacetylase (HIDAC). Recently, HDAC inhibitors have been
found to arrest growth and apoptosis in several types of cancer cells, including
colon cancer, T-cell lymphoma, and erythroleukemic cells. Given that apoptosis is a
crucial factor for cancer progression, HDAC inhibitors are promising reagents for
cancer therapy as effective inducers of apoptosis (Koyama, Y., et al., Blood 96

25 (2000) 1490-1495).

Several structural classes of HDAC inhibitors have been identified and are reviewed
in Marks, P.M., J. Natl. Cancer Inst. 92 (2000) 1210-1216. More specifically, WO
98/55449 and US 5,369,108 report alkanoyl hydroxamates with HDAC inhibitory
activity.



25 (2000) 1490-1495). Several structural classes of HDAC inhibitors have
been identified and are reviewed in Marks, P.M, J. Natl. Cancer Inst. 92
(2000) 1XMOo4@su642 More specifically, WO 98/ 55449 and US BCBED)111890r epor t
al kanoyl hydroxamates with HDAC inhibitory activity. WO 02/051842
PCT/EP01/ 15390 -2 It has now been found _that certain tetrahydropyridine
derivatives possess anti-cell- proliferation properties which are nore
potent than those in the aforenentioned references. These properties are
due to HDACIt h#s maw besn fopad dhatiseitein tefralydeonyriding desivativeapessestiangi-eel- t he

i nvention t 1S ROV t Ve I ' ] formul a
IR (111111 Ef’?fﬁfc%ﬂ%\éb%%g%g’rh g@n&%%mrlegj%%tqggﬁg?’gé hlg%%éh%%ﬁﬁeélﬁlggﬁd whi ch
may be unsubsferangesedhese psoprstipsare dde (o HIRAL inhibitden.3 substit uent s

i ndependently selected froma hal ogen atom an (1- 4C)al kyl -,
trifluoronethyl-, hydroxy-, (1-4C) al koxy-, benzyloxy-, (1-

30) al kyl enedb@xﬁ%ﬁombfﬂ@{nv@mbﬁo-, (1-40) al kyl am no-, di[(1-4C)al kyl]-

am no-, (1-4C)al kanoyl -am no-, or a phenyl group, which nay be 15
unsubstituted or substituted by 1, 2, or 3 substituents independently

sel ect Bd f rAamvalingtothensveatiomthern iy gré@)dad leytetrattydidgyvidirendetrfvgtive, oftihelr oxy-
(1- 40 al koxféf QJI 30) al kyl enedi oxy-, nitro-, am no-, (1-4C) alkylam no-,
di[(1- 4C al yrfn]]1 am no-, and an (1-4C)al kanoyl am no group,

(1)

wherein

10 (a) denotes a phenyl group which may be unsubstituted or substituted with 1, 2
or 3 substituents independently selected from a halogen atom, an (1-
4C)alkyl-, trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, benzyloxy-, (1-
3C)alkylenedioxy-, nitro-, amino-, (1-4C)alkylamino-, di[(1-4C)alkyl]-
amino-, (1-4C)alkanoyl-amino-, or a phenyl group, which may be

15 unsubstituted or substituted by 1, 2, or 3 substituents independently selected
from a chlorine atom, an (1-4C)alkyl-, trifluoromethyl-, hydroxy-, (1-
4C)alkoxy-, (1-3C)alkylenedioxy-, nitro-, amino-, (1-4C)alkylamino-, di[(1-
4C)alkyl]amino-, and an (1-4C)alkanoylamino group,

20 or

(b) denotes an indolyl group which may be unsubstituted or substituted with 1, 2
or 3 substituents independently selected from a halogen atom, an (1-



20 or (b) denotes an indolyl group which may be unsubstituted or
substituted with 1, 2 or 3 substituents independently selected froma
hal ogen avoenr/oss42(1 WO 02/ 051842 PCT/ EPO1/ 15390 -3 4C) al RgT/EP01/15390
trifluoromethyl-, hydroxy-, (1-4C)al koxy-, benzyloxy-, (1-

3C) al kyl enedi oxy-, nitro-, amino-, (1-4¢)alkylamno-, di[(1- 4C)alkyl]

am no-, or an (1 -4C al kano-ylam no -group, R and R2 are the sane as or
different fromeach other and are a hydrogen atom a 5 (1-4Qal kyl-, a

trifluoromethyl - O&ifﬁar&ﬁ&hy]g,r Oﬂﬁélroﬁfl-,i S(124SYallkdk@ght behFioxyal Kyl ene
group conprisin .1 O o({. 7 carbqgn atons, . wherein Cgara]ﬁglCHZ group,.ymay be
repl aced by an eReioXYsy | f AP om 2B %Gher &L Ay at forma

C=C doubl e bond,4Qslttyldinizio-,i s aai(l He))alinsHlaididatpedippr  substituted by one
or two substjiit ugniss | ected fr 1- | kyl .and hal n Q their
enant i onor . S0t SFLBlamers o ARt sl oot i Dt i a3

phar mageut i cal | 1akdelsylaid wifluatamsethyl gzofin, abke ayhlwapf or a substituent when

122, PaLORN B s IR R €0 G St whr
butyl, isobutyl ,oné&dIpgoyp magHereplacsdsby an aopan R & yulfl, atowy Owhersng
met hoxy, et hoxy,caffoRA¥xs fdre®R TPV HN bond, axd whidhel eitlier isiibbtifAfddbky| am no
I L G T TR AT TN
N-et hyD- N- met hylasoisio,  di et hyl am no, N-methyl - N-propyl ami no or
For myl am do. 25 o ammtaintsh, ittty ek e fABRRR P p
(1- 30) al ky| ephadinaseptically acoaptablesaib.e, met hyl enedi oxy, et hyl enedi oxy or
propyl enedi oxy.
A suitable value for a substituent when it is a halogen atom is, for example, fluoro,
chloro, bromo and iodo; when it is (1-4C)alkyl is, for example, methyl, ethyl,
15 propyl, isopropyl, butyl, isobutyl, sec-butyl; when it is (1-4C)alkoxy is, for example,
methoxy, ethoxy, propoxy, isopropoxy or butoxy; when it is (1-4C)alkylamino is,
for example, methylamino, ethylamino or propylamino; when it is di-[(1-
4C)alkyllJamino is, for example, dimethylamino, N-ethyl-N-methylamino,
diethylamino, N-methyl-N-propylamino or dipropylamino; when it is (1-
20 4C)alkanoylamino is, for example, formylamido, acetamido, propionamido or
butyramido; and when it is (1-3C)alkylenedioxy is, for example, methylenedioxy,
ethylenedioxy or propylenedioxy.

A suitable pharmaceutically-acceptable salt of a tetrahydropyridine derivative of the
invention is, for example, an acid-addition salt with, for example, an inorganic or
25 organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric,

trifluoroacetic, citric or maleic acid.

The annulated tetrahydropyridine ring systems are preferably 3,4-dihydro-1H-
isoquinoline or 1,3,4,5-tetrahydro-pyrido[4,3-blindole or 1,3,4,9-tetrahydro-3-

carboline.



A suitabl e pharmaceutically-acceptable salt of a tetrahydropyridine
derivative of the inventionis, for exanple, an acid-addition salt wth,
for exanpVep2/@¥18i2norgani ¢ or 25 organic acid, for exanplrChEdeIOKSBY0OTr I C,
hydr obr om ¢, sul phuric, phosphoric, trifluoroacetic, citric or maleic
acid. The annul ated tetrahydropyridine_gi.ng systens are preferably

3,4-di hydro-1H isoquinoline or 1,3,4,5-tetrahydro-pyrido[4, 3-b]indole or

1, 3,4,9-tetrahydro-13- carboline., W 02/051842 PCT/EPO1/15390 -4 Preferred
conpounds ofPrefeeed wommousds af she Erventgrl pepiatishydrepiading eriyeivesfof tthe
formula | Rlgfhihh!) ! G XCONHOH 2 5 wherein ED is a phenyl group which nay
be unsubstituted or substituted with 1 or 2 substituents independently
chosen from hydroxy-, (1-4C)al koxy, benzyloxy, or a 10 phenyl group, or A
| is an indolyl group which maybe unsubstituted or substituted with a

hal ogen atom R __and R2 are the sane as or different from each other and
are a hydrogenat om\a RUC)al kyl -, a trifluoromethyl group or a
phenyl group, ig a ftraipht chain al kyl ene group conprising 5, 6, or 7
carbon atons, \ i gy CH2 group may be regligced by an oxygen or a

sul fur atom onNwhere 7 e JONROM® forma C=C doubl e bond, and which
is either unsubsti

5 wherein

is a phenyl group which may be unsubstituted or substituted with 1 or 2
substituents independently chosen from hydroxy-, (1-4C)alkoxy, benzyloxy, or a
10 phenyl group,

or

is an indolyl group which may be unsubstituted or substituted with a halogen atom,

R' and R?are the same as or different from each other and are a hydrogen atom, a
15 (1-4C)alkyl-, a trifluoromethyl group or a phenyl group,
X is a straight chain alkylene group comprising 5, 6, or 7 carbon atoms, wherein
one CH,; group may be replaced by an oxygen or a sulfur atom, or wherein 2
carbon atoms form a C=C double bond, and which is either unsubstituted or



WO 02/ 051842 PCT/ EP01/15390 -5 substituted by one or two substituents
selected froma nethyl group, fluorine, or chlorine atons, their

enant i omava@ p2/e¢i18#t er eoi soners, racemates and m xtures theP€DEP@EI$390
pharmaceutically acceptable salts. 5 Preparation of the Conpounds of the

I nvention The tetrahydropyridine derivatives of the fornula I, or a

phar maceutical | y- acceptable salt thereof, nay be prepared by any process
known to be applicable to the preparation of chem cally-related conmpounds.
Such processes, sﬁ’ﬂﬁﬂuﬁé&% doR or K€ RsBrRntsRblkaly doapy Erie@d)ﬂ'%rdi'l%[ H¥Gihe/e of
the formula I, or pharimaceutically 10 acceptable salt ‘thereof, are

provi ded as a flﬂxtcﬁlé’leeé‘é‘irﬁ?’e of the invention and are illustrated by the
fol | ow ng r aheigs emdritionyds,e xhdpdresisdierahir@bemdted easl ahbeilineh Sther&fabad, A,
R, R2 and X have aﬁé f t%%]gea I ngs defined hereinbefore. Necessary
starting nattSPrRPEURIYASCRBI Y by standard procedures of organic

chem stry. The preparation of such starting materials is described within

t he acgonpanyi.ng. 4o e e'édﬂﬁ&ﬂﬂk%&*ﬁﬁ%@&mﬂ ternatively necessary starting
€ Dy ogous proced

.

materi als are tar nab anal ures to those illustrated
which are within the ordinary skill of an organic chemst. (a) One

preferred meplOgetfydidpriRiRPAER QS OF GRS 10fort hepHaemAttu@icdllyLS the

deprot ect | Onacggptﬁaqua?tut%grseo%fmg)b Be ;%rfgumlci%yl alny%lroceés Ln(;vlvn tosze %(épqicc]s}lgfe to Vo2
the preparation of chemically-related compounds. Such processes, when used to
prepare a tetrahydropyridine derivative of the formula I, or a pharmaceutically-

10 acceptable salt thereof, are provided as a further feature of the invention and are
illustrated by the following representative examples in which, unless otherwise
stated, A, R', R? and X have any of the meanings defined hereinbefore. Necessary
starting materials may be obtained by standard procedures of organic chemistry.

The preparation of such starting materials is described within the accompanying

15 non-limiting examples. Alternatively necessary starting materials are obtainable by
analogous procedures to those illustrated which are within the ordinary skill of an
organic chemist.

(a) One preferred method for the preparation of compounds of the formula I is the

deprotection of compounds of the formula I

N (11)
~~X-CONH-O-Y

20

wherein Y is a suitable protecting group. Compounds of the formula II are new and
included in the present invention.

Suitable  protecting groups are the benzyl, p-methoxybenzyl-,
tert.butyloxycarbonyl-, trityl-, or silyl groups such as the trimethylsilyl- or
25 dimethyl-tert.butylsilyl-group. The reactions carried out depend on the type of the
protecting group. When the protecting group is a benzyl- or p-methoxybenzyl



20 wherein Y is a suitable protecting group. Conpounds of the forrmula II
are new and included in the present invention. Suitable protecting groups
are the eoaybs1842p- net hoxybenzyl -, tert. butyl oxycar bonyl PCTEPI/AB0, oOr
silyl groups such as the trinmethylsilyl- or 25

dimethyl -tert. butylsilyl-group. The reagtions carried out depend on the
type of the protecting group. Wen the protecting group is a benzyl- or

p- met hoxybenzyl WD 02/ 051842 PCT/ EPO1/ 15390 -6 group, the reaction carried

out is a hydregsnat Y&icEoh Radfed it asga ﬁolz;%?fh &8 iimt sAv &R Bedh bg Aﬁe

nmet hanol se al as
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out in5the nclébandtycyoirban}fldstrayl- artesgyr gtowpe st \aeerhe tzmﬂaﬁsilybom

pref erabl y eg{:b@t%ﬂﬁrggb lthe LIRSS RIS om@nafé ediBYe aedcmsael ution

of hydrochl or| In‘an i vent suc di et Iingr di oxane,

or trifluord Eémqr@tua%ubétweﬁwem @lnén@c ﬁarﬁ’éefel\é\h]é’nb‘lt@)’eﬁfhé) %r%ﬂde% K8t gr oup
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alternatively 11 orm- o i's desired
to obtain thech pe® dlvforigimor feirabaityl amrheniyal flugride iben inew soleentisuch a
sui t abl e basggidh®rofaimke, an alkali or alkaline earth nmetal carbonate or
hydr oxi de, for exanpl e sodi um carbonate, potassium carbonate, cal cium

The tetrahydropyridine derivative of the formula I may be obtained from this
15 process in the form of the free base or alternatively it may be obtained in the form
of a salt. When it is desired to obtain the free base from the salt, the salt may be
treated with a suitable base, for example, an alkali or alkaline earth metal carbonate
or hydroxide, for example sodium carbonate, potassium carbonate, calcium

carbonate, sodium hydroxide or potassium hydroxide.

20 Compounds of the formula II are obtained by the reaction of a tetrahydropyridine
of the formula III

(111)

wherein A, R' and R? have the meaning defined hereinbefore, with a compound of
formula IV



carbonat e, sodi um hydroxi de or potassi um hydroxi de. 20 Conpounds of the
formula Il are obtained by the reaction of a tetrahydropyridine of the
formula WoodesBE2(111) R (TIHIIXITITY R2 wherein AA R PROUER/t53%0e t he
meani ng defined hereinbefore, with a conpound of fornula IV WD 02/051842
PCT/ EPO1/15390 -7 Z-X-CONH-GY (I V) wherein Z is a displaceable group and
X and Y have the neaning defined hereinbefore, in the absence or presence
of a suitable base. A suitable displaceable group Zis, for exanple, a

hal ogeno, or sul phonyl oxy group, 5 for exanple a chloro, brono,

met hanesul phonyl oxy or tol uene- p-sul phonyl oxy ggﬁ§p A suitable base is,
for exanple,Z %ﬂ. ™ ani ne base such as, for npl e, pyridine,
2,6-1utidine, collidine, 4-dinethylam nopyridine, triethylam ne,

nmor phol i ne, N nethyl nor phol i ne or di azabicycl o[ 5. 4. 0] undec-7-ene, or, for
exanple, an alkali or alkaline earth netal carbonate or hydroxide, for

exanpl ¢ 10 SR 23DpnalfcoRAl agéégy%aaxb%he el b Uk EAADQRAREs  SOdi um

hydr oxi de or potassi um roxid he reactiqon is convenientfy carried out
in the presdiEankgions, aythe abpeacs Gdreseaen Af@stitghle beel uent, for exanple an
al kanol or ester such as nethanol, ethanol, isopropanol or ethyl acetate,

2 1ol ogenat e SolyenL sl o5, 151 ) ene, Lo LS, 1 ghorm, 1 2 corbon
sol venb suc rfoa:exatmplaeenehlom, larodlopohahamqsu]phonyls:o,# venolusnieh-salphNploxy
di met hyl for @5@1{99& sxhlta%lleq;agﬂsp%lr %ﬁﬁﬁﬂ@? aqleorg%i@ta%gﬁsre %{1&1{153? fc%'e?(gl%pféf
pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,
morpholine, N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for
example, an alkali or alkaline earth metal carbonate or hydroxide, for example
10 sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or
potassium hydroxide.

The reaction 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

15 carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an aromatic
solvent such as toluene, or a dipolar aprotic solvent such as N,N-
dimethylformamide,  N,N-dimethylacetamide, = N-ethylpyrrolidin-2-one  or
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in
the range, for example, 10 to 250°C, preferably in the range 40-200°C.

20 (b) Another preferred method for the preparation of compounds of the formula I
involves the reaction of compounds of the formula V

(V)




di met hyl sul phoxi de. The reaction is conveniently carried out at a
tenperature in the range, for exanple, 10 to 250C, preferably in the range
40- 200C. wo ot/y1s4xnot her preferred nethod for the preparat POWVERI/IS840pOUNS
of the formula I involves the reaction of conmpounds of the formula V RL
LETTIITT i COOH 2 WO 02/051842 PCT/ EP01/ 35390 -8 wherein A, R, R2, and X
have the neani ng defined hereinbefore, with hydroxylam ne. This reaction
typically involves a two-step one-pot procedure. In the first step, the

carboxyl at e yaferdiie Af ORMURA YnhegOMEse agti ¥ahfthe ThfiSed GRFHAILS witil i ed
out in an inert sopolvent _or diluent, npl é in dichl orom&*t’hanﬁ,1 5
YA

) . . for exa
di oxane, or BydrexykuRing Thisgeaction ﬂﬁ%caayé%\éﬁ‘cf‘é ofWospieR ONERRE iPRRFEdEn
sui tabl e renefisStePettic\@tbot§laef ofalie &6inthila ¥, bdcomessaited. TaR regyionlial i de,
for exanple an.e(aglﬁgl .chl ori dte f&r d %t he eactior of é{.hﬁpaci and an
| nor gani ¢ acPHIGNPer e Tt sl pe AhenhyPr SaPlude JNPRREY Iy ar i de,
f or exanpl e doxaanhydtétehytiorfmed, fry the Ipeesemacoi em aofivdting apentd Amsditable
chl or of or mat iSO yl . chl 6r.o X : ACEIV. e r
exanpl e an erg%czl{y&gp Sﬁrr%g,%b&;%%hieac?gég{ri %)X%ﬁ%?é ’ te‘:1 ﬁea% c_lljmgldg’n,{r rae%aﬁgfr?q?{n asz&tjch as
pent af | uor ophéisie, foamed dyethe saadiionsofpbatesid et eprivenganicracid ddevdedpnt e or

an al cohol sugh R:%hf&i%rf'@fﬂ&lide; %%,ﬁ@@hmh;kﬁﬂﬁ!fé%ﬁﬁhple QHtaﬁH?c!lridérfoh‘hed by
hydroxybenzot{jrlg f'or exanpl e an_a med by’ t he

et on of the pgichen o dhg g 4 !ﬂgﬁ]’@&bfﬁﬁa%’fecfiuﬁﬁﬁéﬁﬁobﬁé’igﬁ@}‘%na%%%‘? an
acyl ggani dectif@éstdrpi*anmb €h @yaribtged by BRdrebitidmer theacidi o Ophaidl aci d
o002, 1201 Rt S A PUESRIOLA o£Y AN oS SRS 2l
The reacti orani salcaliali esichutas bettherol, - 8h@nalnd i 8PS panobvdnitamtl | yorat Ner bel ow
0C. In the %’Sﬂ?&&b&&z%'?riazole; an acyl azide, for example an azide formed by the reaction of
the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for
15 example a cyanide formed by the reaction of an acid and a cyanide such as
diethylphosphoryl cyanide; or the product of the reaction of the acid and a
carbodiimide such as dicyclohexylcarbodiimide. The reaction is carried out
between -30°C and 60°C, conveniently at or below 0°C. In the second step,
hydroxylamine is added to the solution, at the temperature used for the activation,
20 and the temperature is slowly adjusted to ambient temperature.

Compounds of the formula V are prepared from compounds of the formula VI

R1

N (V1)
X-COO-R3

wherein A, R', R? and X have the meaning defined hereinbefore and R® is an alkyl
group, for example, a methyl, ethyl, or tert. butyl group or benzyl group, by
25 hydrolysis. The conditions under which the hydrolysis is carried out depend on the
nature of the group R>. When R’ is a methyl or ethyl group, the reaction is carried
out in the presence of a base, for example, lithium hydroxide, sodium hydroxide, or
potassium hydroxide in an inert solvent or diluent, for example, in methanol or



hydr oxyl am ne is added to the sol ution,

activation,
t enper at we 02/Gsppounds of the fornmul a V are prepared fronPCOEpOUNS@® of the

fornmul a VI

nmet hyl ,

ethyl, or tert. butyl group or

20 and the tenperature is slowy adjusted to anbi ent

at the tenperature used for the

RLAI NIX-COOR3 ( VI 2 wherein A, R, R2, and X have the
meani ng defined herei nbefore and R3 |s gn al kyl group, for exanpl e,

enzyl group, by 25 hydrol ysi

a

S.
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condi tions under which the hydrolysis is carried out depend on the nature
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wherein A, R', and R* have the meaning defined hereinbefore, by reaction of
compounds of the formula VII

Z-X-COO-R3 (VII)

wherein Z, X, and R? have the meaning defined hereinbefore, in the absence or

presence of a suitable base.

A suitable base is, for example, an organic amine base such as, for example,
pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,
morpholine, 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.

The reaction 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 or 1,4-dioxan, an aromatic
solvent such as toluene, or a dipolar aprotic solvent such as N,N-
dimethylformamide, = N,N-dimethylacetamide, = N-ethylpyrrolidin-2-one  or

ohedospulepl for nul a

nd. R2 have t he nmeani ng defi ned herei nbefore, by reaction of



conmpounds of the fornmula VIl 10 Z-X-COO-R3 (VI | ) wherein Z, X, and R3
have the neani ng defined hereinbefore, in the absence or presence of a
sui t abl e @ eB051842sui t abl e base is, for exanple, an organi BCEEPOIEISBASEe such
as, for exanple, 15 pyridine, 2,6-1utidine, collidine,

4-di met hyl am nopyri dine, triethylam ne, g norpholine, N-nethylmorpholine or
di azabi cycl o[ 5. 4. 0] undec-7-ene, or, for exanple, an alkali or alkaline
earth nmetal carbonate or hydroxide, for exanple sodium carbonate,
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(VIII)

10

wherein A, R', R? and X have the meaning defined hereinbefore and R*is an (1-
4C)alkyl group, for example, a methyl or ethyl group, with hydroxylamine in the
presence of a suitable base.

The reaction is carried out in an inert solvent or diluent such as methanol or

15 ethanol at temperatures between 0°C and 100°C, conveniently at or near ambient
temperature, and at a pH between 9 and 11. A suitable base is, for example, an
alcoholate, for example, sodium methylate.

(d) Those compounds of the formula I wherein one of the substituents is an amino
group are prepared by the reduction of a derivative of the formula I wherein the
20 substituent is a nitro group. The reduction may conveniently be carried out by any
of the many procedures known for such a transformation. The reduction may be
carried out, for example, by the hydrogenation of a solution of the nitro compound
in an inert solvent or diluent as defined hereinbefore in the presence of a suitable
metal catalyst such as palladium or platinum. A further suitable reducing agent is,
25 for example, an activated metal such as activated iron (produced by washing iron



I nvol ves the reaction of conpounds of the formula VIII RL AN (VIII)
~X-COO-R4 2 10 wherein A; R, R2, and X have the neani ng defi ned
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reduction nmay be_  carried out, for exanp e hydrogénation of a
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herei nbefore in the presence of a suitable netal catalyst such as
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10 example an acyl halide, for example an alkanoyl chloride or bromide, conveniently

in the presence of a suitable base, as defined hereinbefore, an alkanoic acid
anhydride or mixed anhydride, for example acetic anhydride or the mixed
anhydride formed by the reaction of an alkanoic acid and an alkoxycarbonyl halide,
for example an alkoxycarbonyl chloride, in the presence of a suitable base as
15 defined hereinbefore. In general the acylation is carried out in a suitable inert
solvent or diluent as defined hereinbefore and at a temperature, in the range, for

example, -30 to 120°C, conveniently at or near ambient temperature.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a tetrahydropyridine derivative of the formula I, or a
20 pharmaceutically-acceptable salt thereof, as defined hereinbefore in association
with a pharmaceutically-acceptable diluent or carrier. The composition may be in a
form suitable for oral administration, for example as a tablet or capsule, for
parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
25 administration as an ointment or cream or for rectal administration as a
suppository. In general the above compositions may be prepared in a manner using
conventional excipients. The tetrahydropyridine will normally be administered to a
warm-blooded animal at a unit dose within the range 5-5000 mg per square meter
body area of the animal, i.e. approximately 0.1-100 mg/kg , and this normally
30 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 route of
administration, and the severity of the illness being treated. Accordingly the



of water and an al cohol, for exanple, nethanol or ethanol, to a tenperature
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Thus according to this aspect of the invention there is provided the use of a
tetrahydropyridine derivative of the formula I, or a pharmaceutically-acceptable
salt thereof, as defined hereinbefore in the manufacture of a medicament for use in
the production of an anti-cell-proliferation effect in a warm-blooded animal such

20 as man.

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

method for producing an anti-cell-proliferation 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 tetrahydropyridine derivative as defined
25 hereinbefore.

The anti-cell-proliferation treatment defined hereinbefore may be applied as a sole
therapy or may involve, in addition to the compounds of the invention, one or
more other anti~tumor substances, for example those selected from, for example,
mitotic inhibitors, for example vinblastine; alkylating agents, for example cis-platin,
30 carboplatin and cyclophosphamide; inhibitors of microtubule assembly, like
paclitaxel or other taxanes; antimetabolites, for example 5-fluorouracil,
capecitabine, cytosine arabinoside and hydroxyurea, or, for example, intercalating
antibiotics, for example adriamycin and bleomycin; immunostimulants, for



capsule will usually contain, for exanple 1-250 ng of active ingredient.
Preferably a daily dose in. the range of 1-50 ng/kg is enpl oyed. However

t he dai |l ywaozesisdi2l | necessarily be varied dependi ng uponPCHEPHOSBIO r eat ed,
the particular route of admnistration, and the severity of the illness
being treated. Accordingly the WO 02/ 051342 PCT/EP01/15390 -12 optinmm
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15 The invention will now be illustrated in the following non-limiting examples in
which, 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 such as drying agents
by filtration;

20 (ii) operations were carried out at ambient temperature, that is in the range 18-

25°C and under an atmosphere of an inert gas such as argon or nitrogen;

(iii) column chromatography (by the flash procedure) and high pressure liquid

chromatography (HPLC) were performed on Merck Kieselgel silica or Merck

Lichroprep RP-18 reversed-phase silica obtained from E. Merck, Darmstadt,
25 Germany;

(iv) yields are given for illustration only and are not necessarily the maximum
attainable;

(v) melting points were determined using a Mettler SP62 automatic melting point
apparatus, an oil-bath apparatus or a Kofler hot plate apparatus;



met hod for producing an anti-cell-proliferation effect in a warm bl ooded
animal, such as man, in need of such treatnent which conprises

adm ni st avongotie42sai d ani mal an effective anount of a tePCEEpUrBpsri di ne
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treatment defined hereinbefore may be applied as a sole therapy or may

involve, in addition to the conpounds of the invention, one or nore other
anti-tunor substances, for exanple those selected from for exanple,
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| )- propi onat - or other therapeutic agents and principles as described
in, for exanple, DeVita, V.T., Jr., Hellmann, S., Rosenberg, S. A ; In:

Cancer: Prinetphes~& Practice ofgOncology, 5th ed., Lippincott-Raven

Publ i shers (Wt r6%t ment may be achi eved by way of the
si mul t aneous, ~Sequéentyal™~0or >Se raNé 0 dosing of individual conponents of
the treatnment. According to this appect of the invention there is provided
a pharmaceutical product conprising a tetrahydropyridine derivative of the

fornula | ad-det raddLiseauehB-2aAdrogianoisdsidthyskeyanyds - t unor subst ance

as defined hereinbefore for the conjoint treatnent

(a) In an ice bath, 14 ml triethylamine was added to a suspension of 3.2 g (20

10 mmol) O-benzylhydroxylamine hydrochloride in 150 ml dichloromethane. Stirring
was continued until the solution became clear. Then, 4.5 g (20 mmol) omega-
bromo octanoic acid was added, followed by 5.6 g (22 mmol) bis-(2-0x0-3-
oxazolidinyl)-phosphorylchloride. Stirring was continued at ambient temperature
for 18 h. The solution was extracted twice with 150 ml each of 1M aqueous

15 hydrochloric acid and twice with 150 ml each of IM aqueous sodium bicarbonate.
The organic solvent was removed i. vac. to give 5.1 g (78%) of 8-bromo-octanoic
acid benzyloxy-amide as a colorless oil. MS: 330 (M+H" ).

(b) A solution of 0.39 ml (3.12 mmol) 1,2,3,4-tetrahydroisoquinoline, 1.08 g (3.3
mmol) 8-bromo-octanoic acid benzyloxy-amide, and 0.46 g (3.3 mmol) potassium

20 carbonate in 12 ml acetonitrile was heated to reflux for 2 h. After cooling to
ambient temperature, water was added and extracted with ethyl acetate. The
organic phase was washed with water, dried over sodium sulfate, filtered, and the
solvent was evaporated. The residue was purified by reversed phase HPLC using
methanol as eluent. There was thus obtained 1 g (84%) 8-(3,4-dihydro-1H-

25 isoquinolin-2-yl)-octanoic acid benzyloxy-amide as a colorless oil. MS: 381
(M+H.

(c) 200 mg (0.53 mmol) 8-(3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid
benzyloxy-amide in 30 ml methanol was hydrogenated for 1 h in the presence of
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02/ 051842 PCT/EP01/ 15390 -14 (vi) the structures of the end-products of
the formula | were confirmed by nuclear (generally proton) magnetic
r esonafce ( mass spectral techniques (Mcromass Platformll
machi ne using APCI or Mcromass Platform ZVMD using electrospray); 5 (vii)
internedi ates were not generally fully characterized and purity was
assessed by Cﬂ'_t;i n | ayer chromatography. Exanple 1 0 N N OH
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CH,
8-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid hydroxyamide

(a) In a manner analogous to that of example 1(b), 8-bromo-octanoic acid
benzyloxy-amide (example 1(a); 0.3 g, 1.3 mmol) was reacted with 6,7-dimethoxy-

10 1,2,3,4-tetrahydroisoquinoline hydrochloride (0.43 g, 1.3 mmol) in the presence of
potassium carbonate (0.18 g, 1.4 mmol) and DMF as solvent to give 8-(6,7-
dimethoxy-3,4-dihydro-~1H-isoquinolin-2-yl)-octanoic acid benzyloxyamide as an
almost colorless wax (yield 0.28 g, 49%; purified by column chromatography using
silica gel and ethyl acetate : methanol =9 : 1 as an eluent). MS (M+H") = 441.

15 (b) In a manner anologous to that of example 1(c), 8-(6,7-dimethoxy-3,4-dihydro-
1H-isoquinolin-2-yl)-octanoic acid benzyloxyamide was hydrogenated to give the
title compound in 98% yield as an amorphous solid. MS (M+H") = 351.
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evapor at ed il
8-(3,4-di hydd-rqgﬁpﬁ)xyasz %Jlahtgtrl y - oct gn é&%&ﬁdde (Oc?r %xly}in{?md alg tz}alﬁ
presence of po assmm carbonate (0.15 g 1.1 mmol) and DMF as solvent to give 8-
(1-isopropyl-6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid
10 benzyloxyamide as an almost colorless wax (yield 0.1 g, 20%; purified by column
chromatography using silica gel and ethyl acetate as eluent). MS (M+H") = 483.

(b) In a manner anologous to that of example 1(c), 8-(1-isopropyl-6,7-dimethoxy-
3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid benzyloxyamide was hydrogenated
to give the title compound as an amorphous solid. MS (M+H") = 393.

15 Example 4

CH,
O K:o,CH3 0

0 N~y OH

CH H
8-(6,7-dimethoxy-3-methyl-3,4-dihydro-1 H-isoquinolin-2-yl)-octanoic acid
hydroxyamide

(2) In a manner analogous to that of example 1(b), 8-bromo-octanoic acid
20 benzyloxy-amide (example 1(a); 0.7 g, 2.1 mmol) was reacted with 6,7-dimethoxy-
3-methyl-1,2,3,4-tetrahydroisoquinoline hydrochloride (0.5 g, 2.1 mmol) in the
presence of potassium carbonate (0.3 g, 2.2 mmol) and DMF as solvent to give 8-
(6,7-dimethoxy-3-methyl-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid



anor phous solid. Ms: 291 (MtH+ ). 5 Exanple 2 CH3 OL O Oi NNNOH CH3
8- (6, 7-di net hoxy- 3, 4-di hydro-| Hi soqui nolin-2-yl)-octanoic acid

hydr oxyawa@e2/051892 | n a manner anal ogous to that of exanpl BCTER)1/15390

8- bronp-octanoic acid benzyl oxy-am de (exanple 1(a); 0.3 g, 1.3 mml) was
reacted with 6,7-di methoxy 10 1, 2, 3, 4-tptrahydroi soqui noline hydrochl oride
(0.43 g, 1.3 nmmol) in the presence of Ppotassium carbonate (0.18 g, 1.4
mmol ) and DMF as solvent to give 8-(6, 7-

di met hoxy- 3,kng frﬁdémlﬁﬂ?fws@éﬂlbﬂeszm aat @7e@lp@rﬁ@abylc@mm de as
an al nost ﬁ’g‘l orI €ss

% ur| ie ol um
chr omat ogr apiP B PRFPIE Pﬁlgﬁé‘iﬁ%ge é’ﬁg gﬁ’ﬂ]?/‘fetaé% OP ﬂg)f{h FSPREEDL)y a5 an
el uent). N5 MMM4HF=4E5. 15 (b) In a manner anol ogous to that of exanple
1(c), 8-(6, 7-di met hoxy- 3, 4-di hydro- 1H i soqui nolin-2-yl)-octanoic acid
benzyl oxyam de was hydrogenated to give the title conpound in 98% yield as
an anor phoudbs éh iadmatfr(ddeldgous t@Hiat ofEx@RPRSIEY 3-ETFAERGhOS3Iethyld 6-

Exanpl g 3 03,4-91h§rd90-lﬁ-ﬁoqlﬁnmh{\-@ygjoct%c Eggb%loxyamide was hydrogenated
to give the title compound in 98% yield as an almost colorless oil. MS (M+H") =
3635.

Example 5
) H
O N/\/\/\/\ﬂ/l\L OH
o O
J

10
8-(6,7-Diethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid hydroxyamide

(a) In a manner analogous to that of example 1(b), 8-bromo-octanoic acid
benzyloxy-amide (example 1(a); 0.38 g, 1.2 mmol) was reacted with 6,7-diethoxy-
1,2,3,4-tetrahydroisoquinoline hydrochloride (0.3 g, 1.2 mmol) in the presence of

15 potassium carbonate (0.16 g, 1.2 mmol) and DMF as solvent to give 8-(6,7-
diethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid benzyloxyamide as an
almost colorless wax (yield 0.15 g, 27%; purified by column chromatography using
silica gel and ethyl acetate : methanol =9 : 1 as an eluent). MS (M+H") = 469.

(b) In 2 manner anologous to that of example 1(c), 8-(6,7-diethoxy-3,4-dihydro-
20 1H-isoquinolin-2-yl)-octanoic acid benzyloxyamide was hydrogenated to give the
title compound in 98% yield as an amorphous solid. MS (M+H") = 379.



8- (1-isopropyl -6, 7-di met hox) r -3, 4-di hydro-1 Hi soqui nol i n-2-yl)-octanoic
acid hydroxyamde 5 (a) In a manner anal ogous to that of exanple 1(b),

8- br onp- oxo anaiig42aci d benzyl oxy-am de (exanple 1(a); 0. 3PQI/ERoil1sae90l ) was
reacted with 1-isopropyl-6,7- dinethoxy-1, 2, 3, 4-tetrahydroi soqui noline
hydrochloride (0.3 g, 1.1 nmml) in the jgoresence of potassium carbonate
(0.15 g, 1.1 mmol) and DMF as solvent to give 8-

(1-isopropyl -6, 7-di net hoxy- 3, 4-di hydr o-1 Hi soqui nol i n-2-yl)-octanoic acid
10 benzyl oxm.@_@e@s an alnost colorless wax (yield 0.1 g, 20% purified by
colum chromat ography using silica gel and ethyl acetate as eluent). M
(MrH+) = 483, (b) In a manner anol ogous to that of exanple 1(c),

8- (1-i sopr opy Hse, 7- di net hoxy- 3, 4-di hydro-1H i soqui nol i n-2-yl)-octanoic
aci d benzyl o¥ygrnge~was hydr ogenat to give the title conpound as an
armrphoussoli NW nple 4 CH3 OCH3 O N.OH CH3 H
8- (6, 7- di met QOXYy ¢ =3 I twdrg-1H-1 soqui nol i n-2-yl)-octanoic acid
hydr oxyam degfR) | manner anal ogdds to that of exanple 1(b),

8- br onp- oct anoi’c & 20 benzyl oxy-am de (exanple 1(a); 0.7 g, 2.1 mol)
was reacted w th 6xg~di met hoxy- 3-nethyl-1, 2, 3, 4-tetrahydroi soqui noline
hydrochloride (0.5 g, 2.1 mmol) in the presence of potassium carbonate
(0.3 g, 2.2 mol) and DW as solvent to give 8-

(6, 7-dinmeth -3 > Bathel 7 _'gqgg,ﬂ' [ 3 ic acid WO
02/ 051842 P%XeGE%gﬁéltH%gb?ﬁﬁﬂ%%%Ygxﬁgm de ggéﬁélﬂzé?%%?ﬁg%iﬁ%% ess wax
(yield 0.35hydroxyegidsr i fi ed by col um

5 (a) In a manner analogous to that of example 1(b), 8-bromo-octanoic acid
benzyloxy-amide (example 1(a); 0.3 g, 1.1 mmol) was reacted with 6,7-dimethoxy-
1-phenyl-1,2,3,4-tetrahydroisoquinoline hydrochloride (0.32 g, 1 mmol) in the
presence of potassium carbonate (0.14 g, 1 mmol) and DMF as solvent to give 8-
(6,7-dimethoxy-1-phenyl-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid

10 benzyloxyamide as an amorphous solid (yield 0.12 g, 23%; purified by column
chromatography using silica gel and ethyl acetate : heptane = 1: 1 as an eluent). MS
(M+H") =517.

(b) In a manner anologous to that of example 1(c), 8-(6,7-dimethoxy-1-phenyl-
3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid benzyloxyamide was hydrogenated
15 to give the title compound in 98% yield as an amorphous solid. (M+H") = 427.

Example 7

l 0
NN~~~ OH
H

i

8-(1,3,4,9-tetrahydro-3-carbolin-2-yl)-octanoic acid hydroxyamide

(2) In a manner analogous to that of example 1(b), 8-bromo-octanoic acid
20 benzyloxy-amide (example 1(a); 0.5 g, 1.5 mmol) was reacted with 1,2,3,4-
tetrahydro-9H-pyrido[3,4-b]indole (0.25 g, 1.4 mmol) in the presence of potassium
carbonate (0.2 g, 1.4 mmol) and DMF as solvent to give 8-(1,3,4,9-tetrahydro-b-
carbolin-2-yl)-octanoic acid benzyloxyamide‘ as an amorphous solid (yield 0.18 g,



chromat ography using silica gel and ethyl acetate : nethanol = 95 : 5 as an
eluent). M (MrH+) = 455. (b) In a manner anol ogous to that of exanple
1(c), 8- (W0 v2/ai1set hoxy-3-nmethyl- 5 PCT/EP01/15390

3, 4-di hydro-| Hisoqui nolin-2-yl)-octanoic acid benzyl oxyam de was
hydrogenated to give the title conpoundyin 98%yield as an al nost
colorless oil. M5 (MrH+) _  365. Exanple 5 H3C) H OWNNOH O OH3C 10
8- (6, 7-Di et hoxy- 3, 4-di hydro- | Hisoqui nolin-2-yl)-octanoi c acid hydroxyam de

(a) In a rrarm% quw%omzﬁ kRton@fto &% PP Sing (Mica &1 dnBh@ACiRAAE @saci d
benzyl oxy- a (E&;Sa@lff a%% 0.38 g, 1.2 nmol) was reacted with

6, 7- di et hox;f311 ilt)z t @ oi soqui nol i ne hydrochloride (0.3 g, 1.2
mmol) in the presence of 15 pot assium carbonate (0.16 g, 1.2 nmol) and DWF

as sol vent tg %q' ve ,—?a rupo(xy%%t %Tdéﬁ}{%ﬁe 1), 81349 tetahydroB-

| Hi soqui nol’i ano nzyl
wax (yield @anlﬁﬂlg 2-217%6th0 am@dneng/yl@mamme @\ﬁﬁ dTYerggn@tthOL@Vm@le §ﬂf¢| ca gel

and et byl acghdlsfind 7984 amdrrRsudébial NEM -+ MrHy) = 469. (b) In
a manner anol o us tlo th o?s_aex%{?rprpg 1f(c) 8- E(%\l zﬁét hoxy- 3, 4- di hydro- 20

1H-i soqui nol i n-2-yl)-oct an0| c acid benzyl oxyam de was hydrogenated to give
the title C@@;@ in 98%yield as an anorphous solid. M5 (MrH+) = 379. WO
02/ 051842 PCT/ EP01/ 15390 -18- Exanple 6

In an analogous manner to that described in the examples 1-7 the following

compounds are prepared:

(a) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-heptanoic acid hydroxyamide

Scasae’s

(b) 6-(3,4-Dihydro-1H-isoquinolin-2-yl)-hexanoic acid hydroxyamide
N
N/\/\/\n/ . OH
O
(¢) 8-(3,4-Dihydro-6-phenyl-1H-isoquinoline-2-yl)-octanoic acid hydroxamide

q
YY) o
O

®



CH3 OO0 ONNOHH 6H3

8- (6, 7-di net hoxy-1| - phenyl - 3, 4-di hydro-| Hisoqu.inolin-2-yl)-octanoic acid
hydr oxyawae2/e516€2) I n a nanner anal ogous to that of exanpPeT/EPiy15390

8- bronp-octanoic acid benzyl oxy-am de (exanple 1(a); 0.3 g, 1.1 mml) was
reacted with 6, 7-di nethoxy- 1-phenyl -1, 3, 4-tetrahydroisoquinoline
hydrochloride (0.32 g, 1 mml) in the presence of potassium carbonate
(0.14 g, 1 mmol) and DMF as solvent to give 8-

(6, 7- di met hddy8 1(3ﬁh@ﬁlyﬂﬂwiplﬁnﬂyﬁiﬁolqwﬂobli@ﬂlhrﬂqaﬁo@—aﬂd)h)@é@ﬁ’ﬁm“l@ acid 10
benzyl oxyam de as an anor phous solid (yield 0.12 g, 23% purified by col um
chr omat ogr aphy usi ng silica gel and ethyl acetate : heptane =1 : 1 as an
eluent). M5 (M-HH) 517. (b) In a manner anol ogous to that of exanple
1(c), 8-(6, 7% --thoxy 1- phenyl - 3, 4-di pydro- 1Hi soqui nol i n- 2-yl') - oct anoi ¢

aci d benzyl ox de.wa hy@gw,\[ﬁ to give the title conpound in 98%
yield as an a foud id Exarrple?NNNO—| HH
3< car bol i n-2-ylQ - oct anoi ¢ aci d hydroxyam de (a) In a

8-(1,3,4,9-tetrahydge
manner anal ogous to that of exanple 1(b), 8-bronp-octanoic acid 20

benzyl oxy-am de (exanple 1(a); 0.5 g, 1.5 nmol) was reacted with 1, 2, 3, 4-
tetrahydro-9H pyrido [3,4-b]Jindole (0.25 g, 1.4 mol) in the presence of
pot assium carbonate (0.2 g, 1.4 mmol) and DMF as solvent to give
8-(1,3,4,9-tetrahydro-b- carbolin-2-yl)-octanoic acid benzyl oxyam de as an
anor phous sdk) 8- ({ Viir#fludr&mdlByy],3,4,9-tetrahydro-f-carbolin-2-yl)-octanoic acid

hydroxyamide
' O
H N \/\/\/\/U\N .OH
CF H

3

® 8—(6—F1uoro-1,3?4,5—tetrahydro~pyrido [4,3-b]indol-2-yl)-octanoic acid
hydroxyamide

| N\/\/\/\)OLH—OH

(g) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-5-methyl-heptanoic acid hydroxyamide

CH, O
@Q\I/\)\/\)LN.OH
H



WO 02/ 051842 PCT/ EPO1/ 15390 -19 30% purified by colum chromatography
using silica gel and ethyl acetate as eluent). M5 (MtH+) = 420. (b) In a
manner amodoyeus4zt o t hat of exanple 1(c), 8-(1, 3,4, 9-tetrpOVEPO5390
carbolin-2-yl)-octanoic acid benzyl oxyam de was hydrogenated to give the
title 5 conpound in 98%yield as an amprphous solid. M5 (MrH+) = 330.
Exanpl e 8 I n an anal ogous manner to that described in the exanples 1-7 the
follow ng conpounds are prepared:

(a)

7-(3,4-Di hydm7+(9p4r1§dqdrmwr1ﬁowl)n Reptamesiteyl deptnpichcisidyydreamidd ~. OH
CDC (b) 6-(3,4-D hydro-I| Hisoquinolin-2-yl)-hexanoic acid hydroxyam de H N
NOH O (c) 8-(3,4-D hydro-6-phenyl -1 Hisoquinoline-2-yl)-octanoic acid
hydroxamide H N NOH 0 WO 02/051842 PCT/ EPO1/ 15390 -20 (d)

8- (3, 4-Di hydr - M @H n- 2-yl)-octanoi c acid hydroxyam de ~I
HH N OH Iﬁr
CH,

(1) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-methyl-heptanoic acid hydroxyamide

CH,0
Seanat Y

(j) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-methyl-heptanoic acid hydroxyamide

0
NWLN.OH
CH, 1

(k) 7-(3,4-Dihydro-~1H-isoquinolin-2-yl)-2-chloro-heptanoic acid hydroxyamide
0O
Cl

(1) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-2,2-dimethyl-heptanoic acid
hydroxyamide

0O

@O\I/\M(‘LN.OH

H,C CH3H



O (e) 8-(2-Trifluoronethyl-1,3,4,9-tetrahydro-(3-carbolin-2-yl)-octanoic
acid hydroxyamde NNOH HCF3 H (f)

8- (6- Fl usv0 6203842, 5-t et rahydro- pyri do [4, 3-b]indol -2-yl) - pCT/apai/53%Ci d
hydroxyamde H N O NNNOHH F (9)

7-(3,4-D hydro-1| Hisoquinolin-2-yl)-5-mf hyl -heptanoi c acid hydroxyam de
CH3 Ol N N OH CXJ WO 02/051842 PCT/ EPO1/ 15390 -21 (h)

7- (3, 4-Di hydro-1 Hisoqui nolin-2-yl %1 4- et hyl - hept anoi ¢ aci d hydroxyam de
OH DO ----- (@)AHM-DikydrpjlH-isoquinolin-2-yl)-2,2-dichloro-heptanoic acid

7-(3,4-D hyq{@ig@g}é?%qui nol i n-2-yl)-3-nethyl - heptanoi c aci d hydroxyam de
CHOOH (j)7-(3,4-D hydro-I| Hisoquinolin-2-yl)-2-mnmethyl -heptanoic acid
hydr oxyam de

0O

.OH

N/\/\/>(IL

@Q ClI" ¢l H

(n) 8-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-methyl-octanoic acid hydroxyamide

GH; H
N/\/\)\n,N.OH
o

(o) 6-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-methyl-hexanoic acid hydroxyamide
CH, H
N’\/\/\)\n/ ‘OH
O

(p) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-4-oxa-heptanoic acid hydroxyamide

@/\/\O/\)?\H-OH



O NN OH CH 3 (k) 7-(3,4-D hydro-|Hisoquinolin-2-yl)-2-chl oro-heptanoic
acid hydroxyamde O jJN (1)

7- (3, 4- DW@ dr/es1B44- i soqui nol i n-2-yl) -2, 2-di net hyl - hept anoi BCHEP@1/15390

hydr oxyam de O CH r-1 N H3CCHH 3 WD 02/051842 PCT/ EP01/15390 -22 (m

7- (3, 4- D hydro- 1Hi soqui nol i n-2-yl) -2, 254i chl or o- hept anoi ¢ acid
hydroxyamde O N C+ C N OH (n)

8- (3, 4-Di hydro-1Hi soqui nol i n-2-yl)-2-nethyl -octanoi ¢ acid hydroxyam de

CH3 H N N. Ot D(i(lfi?ﬂlﬁfdl(qa,1H=IE§QW@IL?1§1-2ﬁﬂ)i%@@ﬁﬁh)ﬂdi—@x&-bewal)m%m%t hyl - hexanoi ¢

acid hydr oxmcgs,amw—el C3M

CH,O

@/\/\OJ\/[LH-OH

(r) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-oxa-heptanoic acid hydroxyamide

@Mo\j\”m

(s) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-oxa-5cis-heptenoic acid hydroxyamide

N f\/O\/U\HOH

(t) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-oxa-5trans-heptanoic acid
hydroxyamide

o
@Q\l/\/\/o\/{l\N.OH
H



N-OH O(p) 7-(3,4-D hydro-IHisoquinolin-2-yl)-4-oxa-heptanoic acid
hydroxyamde OOH \ | N~/~O N WD 02/051842 PCT/ EP01/15390 -23 (q)

7- (3, 4- DW@ dras1B44- i soqui nol i n-2-yl ) - 3- net hyl - 4- oxa- hept anPCT/ERE1/ 13390

hydr oxyam de CHBO CH WN -v~O O N ZNI  (r)

7- (3, 4-Di hydro-1 Hisoqui nolin-2-yl)-3-0xa-heptanoi c acid hydroxyani de O
N~~O~-L HHN. CH ~ (s)

7- (3, 4-Di hydro-I| Hisoquinol in-2-yl)-3-o0xa-5ci s-heptenoic acid hydroxyam de
0 O " HLN. OHuw) A (3xIPiiydeq-J H-isoquinolin-2-yl)-2-methyl-3-oxa-heptanoic acid

7-(3,4-D hy P isoqui nol i n-2-yl)-3-o0xa-5trans-heptanoic acid

hydr oxyam dgf IA){%JIH%C%' -~~0O LN OH

0
N/\/\/OW/U\N.OH
CH,H

3



WO 02/ 051842 PCT/ EPO1/ 15390 -24 (u)
7-(3,4-D hydro-I Hisoquinolin-2-yl)-2-nethyl -3-oxa-heptanoic acid
hydr oxyawa@e2/1842. OH CH 3 WD 02/ 051842 PCT/ EP01/ 15390 - PEF/EPxizrspdoe 9
Eval uati on of HDAC i nhibitory properties of the conpounds of the invention
To determ ne the HDAC inhibitory properdd es of the conpounds of the
I nvention an assay was perforned using an am nocounarin derivative of an
onega- 5 acetylated |ysine as substrate for the enzyne. This assay has been
descri bed i@d__ﬁ{ﬁé% by Hof fmann, K., et al., Nucleic Acids Res. 27 (1999)

|

2057- 2058. dthe_nrotocol. . described therein, the inhibitory effect of
repr esent at %J%H%Bﬁ-m%bwyﬂ?%?f OJEE c CEReAVEHORONM  The
observed inhibition rates for selected conpounds are shown in Table 1: 10
Table 1: Titde,conpound . | .nhi. bi t ef 0. Ln. % 1 54
526 6 26 tjl?“ R ?’eoﬁb@g“r%goé’%ﬁ’ﬁfﬂée% ¢t ‘é?mé‘?‘?cﬁ,f“%’ﬁfé%%%n%‘]ﬁ‘;e}’r ocycl .
Chem 2 (19%h) askayl Was5SpeZbormeR. Ming arng Omitocodmitin Gréniivkef. a9 PnieEg9s)
1797- 1842

acetylated lysine as substrate for the enzyme. This assay has been described in detail
by Hoffmann, K., et al., Nucleic Acids Res. 27 (1999) 2057-2058. Using the protocol
described therein, the inhibitory effect of representative compounds was
determined at a concentration of 10nM. The observed inhibition rates for selected

compounds are shown in Table 1:

10 Table 1:
Title compound of example No Inhibitory effect at 10 nM in %
1 54
5 26
6 26
7 26
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Hof f mann wo02/0@842al ., Nucl eic Acids Res. 27 (1999) 2057- 2PEBEPmstsdo, O.,
et al., In: The Chem stry of Heterocyclic Conmpounds; E.C. Taylor, 20 ed.,
Vol une 38, part 3, page 225 et seq., V\!Piﬁ New York (1995) Koyamm, Y., et
al., Blood 96 (2000) 1490-1495 Marks, P.M, J. Natl. Cancer Inst. 92 (2000)
1210-1216 US 5,369,108 WD 98/55449 25 WD 02/ 051842 PCT/ EP01/15390 -26
Patent clainms 1. A conpound of for pifest daiBls (1111 UXCONHOH 2 5 wherein ED
(a) denotes a phenyl group which nmay be unsubstituted or substituted with
1, 2 or 3 substituents independently selected froma hal ogen atom an
(1-40) al kylr., tAtdhpouraheftibsthala Ihydr oxy-, (1-4C) al koxy-, benzyl oxy-, 10
(1 -3 O alkylenedioxy-, nitro-, amno-, (1-4C) alkylamno-, di[( 1-

4C) al kyl ] -am no-, (1-4C)al kanoyl -am no-, or a phenyl group, which nay be
unsubstituted or substituted by 1, 2, or 3 substituents independently
selected froma chlorine atom an (1-4C al kyl-, trifluoronethyl-,

hydr oxy-, (1-4C)_al koxy-, (R%; 3C) al kyl enedi oxy-,

(1)
“X-CONHOH

5 wherein

(a) denotes a phenyl group which may be unsubstituted or substituted with

1,20r3 substituents independently selected from a halogen atom, an

(1-4C)alkyl-, trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, benzyloxy-,

10 (1-3C)alkylenedioxy-, mnitro-, amino-, (1-4C)alkylamino-, di[(1-

4C)alkyl]-amino-, (1-4C)alkanoyl-amino-, or a phenyl group, which

may be unsubstituted or substituted by 1, 2, or 3 substituents

independently selected from a chlorine atom, an (1-4C)alkyl-,

trifluoromethyl-, hydroxy-, (1-4C)alkoxy-, (1-3C)alkylenedioxy-,

15 nitro-, amino-, (1-4C)alkylamino-, di[(1-4C)alkyl]amino-, and a
(1-4C)alkanoylamino group, '

or



15 nitro-, amno-, (1-4Calkylamno-, di[ (1 -4C)alkyl] am no-, and a
(1-4C) al kanoyl am no group, or WO 02/ 051842 PCT/ EP01/ 15390 -27 (b) denotes
an i ndol wo graups2whi ch nay be unsubstituted or substitut eBCTEPOINSI90 2 or 3
substituents independently selected froma hal ogen atom an (1-4C) al kyl -
trifluoronmethyl-, hydroxy-, (1-4C) al koxyr, benzyl oxy-,

(1- 30 al kyl enedi oxy-, nitro-, amno-, (1-4C)al kylamno-, 5 di|

(1-4C) al kyl Jam no-, or a (1-4C)al kanoyl am no-group, R and R2 are the sane
as or different (b)y onkerarh antihdolybguprwhish hyagr bgensubatitmgd an stbtid@dl kyl -

a trifluoromnethyl L gr

al kyl ene group corrprvﬁ {éﬂlpln’ 20% f%b%%e]}tg ﬁ&%en&&’[ﬂgsa&t éhgégm%e%h%)—@ group
may be repl aced by an (é)éﬂjé]ﬂﬂ]oﬂrlélugmmﬁhﬂatlﬂdfmﬁr,(Wﬂ@ﬁl@lﬁ}’ﬂbf@@ﬂb&ﬁ, at ons
forma C=C doubl e bqnac)anfembiichy-| s ehitider  upsHbst it uted)aikymuiedl t uted
by one or_two substl t@ent %@g}g ected from (1- 40 z’dkﬂ andggal ogen af oms, 15
their enahtioners, 3, rdfemat®s a THMEEEWP> and
pharmaceutical ly accept abl e salts. 2. A conpound of formula I according to
claim1l wherei

QO h h bst it ut ed
i L et !y 2 5y 8BS SOUR MR AR5 ANSH RS O°
(1-40) al koxy, benay) m<§/1 -4Clatkyk, ptréfluorogediypgroup, or an aryl group,

10 X is a straight chain alkylene group comprising 5, 6, or 7 carbon atoms,
wherein one CH, group may be replaced by an oxygen or a sulfur atom, or
wherein 2 carbon atoms form a C=C double bond, and which is either
unsubstituted or substituted by one or two substituents selected from (1-

4C)alkyl and halogen atoms,
15
their enantiomers, diastereoisomers, racemates and mixtures thereof and
pharmaceutically acceptable salts.
2. A compound of formula I according to claim 1
wherein
20

is a phenyl group which may be unsubstituted or substituted with 1 or 2
substituents independently chosen from hydroxy-, (1-4C)alkoxy, benzyloxy,
or a phenyl group,



WO 02/ 051842 PCT/ EP01/ 15390 -28- or ED is an indolyl group which nmay be
unsubstituted or substituted with a halogen atom 5 R and R2 are the sane
as or di Wepmetis42r om each other and are a hydrogen at om par/gpeuGpal kyl -, a
trifluoromethyl group or a phenyl group, X is a straight chain alkylene
group conprising 5, 6, or 7 carbon atomg 10 wherein one CH2 group may be
repl aced by an oxygen or a sulfur atom or wherein 2 carbon atons forma
C=C doubl e bond, and which is either unsubstituted or substituted by one
or two substitquts selected froma nethyl group, fluorine, or chlorine
atons, 15 their enantioners, diastereoisoners, racemates and m xtures
thereof and pharnaceutlcally accept abl e salts 3. A conpound of fornula I
according to cl i or 2 selected fromthe group consisting of 20

8- (3, 4- Di hydr o- nolin-2-yl)-octanoic acid hydroxyam de

8- (6, 7-di met hoxy- ydro-1 Hisoqui nolin-2-yl)-octanoic acid

hydr oxyam de 8- -ISOO opyl - 6, 7- di net hoxy- 3, 4-di hydr o-

| Hi soqui nol i n- 2- “octanoic acid hydroxyam de 25

8- (6, 7-di met hoxy- 3- net hyl - 3, 4-di hydro-| Hisoqui nolin-2-yl)-octanoic acid
hydr oxyam de 8- (6, 7- Di et hoxy- 3, 4-di hydro-| Hi soqui nolin-2-yl)-octanoic acid
hydr oxyam de

is an indolyl group which may be unsubstituted or substituted with a halogen

atom,
5

R' and R? are the same as or different from each other and are a hydrogen
atom, a (1-4C)alkyl-, a trifluoromethyl group or a phenyl group,
X is a straight chain alkylene group comprising 5, 6, or 7 carbon atoms,

10 wherein one CH, group may be replaced by an oxygen or a sulfur atom, or
wherein 2 carbon atoms form a C=C double bond, and which is either
unsubstituted or substituted by one or two substituents selected from a
methyl group, fluorine, or chlorine atoms,

15 their enantiomers, diastereoisomers, racemates and mixtures thereof and
pharmaceutically acceptable salts.

3. A compound of formula I according to claims 1 or 2 selected from the group

consisting of

20 8-(3,4-Dihydro-1H-isoquinolin-2-yl)-octanoic acid hydroxyamide
8-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid
hydroxyamide
8-(1-isopropyl-6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic
acid hydroxyamide

25 8-(6,7-dimethoxy-3-methyl-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid
hydroxyamide

8-(6,7-Diethoxy-3,4-dihydro-1H-isoquinolin-2-yl)-octanoic acid
hydroxyamide
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8- (6, 7-di net hoxy-1| - phenyl - 3, 4-di hydro-| Hi soqui nol i n-2-yl)-octanoic acid
hydr oxyamwae2/és184, 3, 4, 9-t et rahydro-| 3-carbol i n-2-yl) - oct RODEROIZISBL

hydr oxyam de. 5 4. Process of manufacturing a conmpound of formula |
according to claims 1 to 3 by reactingg compound of formula Il R A NCH
(I'r'1) R2 wherein AA R and R2 have the neaning defined in claiml1l with a
compound of formula IV 10 Z-X-CONH- O Y (IV) wherein Z is a displaceable
group, Y is a puofechindh DA AEJIEH- SRR 25]) dstidfRcadid Cl ai m
1, in the preser%g(t6 %{Ey? Pgﬁgazge &%15 wher e after@?’he protecting group
Yis splitted oy W{ifeogenol ysis. 5. Pharmaceutical conposition
containing as asgt(i1ys,9ngidvdeni-Artsshimpdyl)cbotdnoid Ridhydotyaaddar di ng to
claims 1 to 3 in adm xture with a pharmaceutically 20 acceptabl e excipient
or diluent. 6. Use of a conpound according to clains 1 to 3 for the

pr epar at i%on 4of @roceshfonsmerfectivang agompstmhef fdondled w@sding HDADMS hivi bi t or
activity. 7. Us%y%acﬁngg%’&%gn@%ﬁ?ﬁhﬁqnt o claim6 as an inhibitor of cell

proliferation.

(111)

wherein A, R' and R* have the meaning defined in claim 1 with a compound
of formula IV

10 Z-X-CONH-O-Y (IV)

wherein Z is a displaceable group, Y is a protecting group and X has the

meaning as defined in claim 1,

in the presence of a suitable base,

15
where after the protecting group Y is splitted off by hydrogenolysis.
5.  Pharmaceutical composition containing as active ingredient a compound of
formula I according to claims 1 to 3 in admixture with a pharmaceutically
20 acceptable excipient or diluent.

6. Use of a compound according to claims 1 to 3 for the preparation of a
medicament having histone deacetylase (HDAC) inhibitor activity.

7. Use of a compound according to claim 6 as an inhibitor of cell proliferation.



