; e3e, | R6T, PWDO 02/051842 PCT/ EP01/ 15390 TETRAHYDROPYRI DI NE DERI VATI VES,

THEI R PREPARATI ON AND THEI R USE AS CELL PROLI FERATI ON | NHI BI TORS The ”‘\

i nventi oNVO 8l/eR18R t o tetrahydropyridine derivatives, or PCT/EP01/15390
pharmaceutical | yacceptabl e salts ther ich possess
anti-cell-proliferation activity such %’mﬁmﬂ m;mm r activity and are
accordingly useful in nethods of treat human or ani nmal body. The
invention also relates to processes for tHwopeanuf acture of said 5
tetrahydropyridi ne derivatives, to pharnaceutical conpositions containing
themand to their use in the manufacture of nedi canents of use in the
product i on FETRAIBADROPYRIDINE HERI¥AFIVES, BAEBRRPREPARATRON ANDAIZEIRani mal
such as man. Background Al me R regulation is a
maj or event in cell di fpgiaens{?%ﬂf]?gganro ?Igjr}gfﬁﬁlélgﬂ and 10 apoptosis.
Transcriptional activation of a set of genes determ nes cell destination

“and for thigpe eﬁ%&[’u&x{ 30865 ! kAfobly By Aliey dE Al &5t PihafmaRdigy- of

factors. One of at or ani sms involved . in t rocess [.s an

al teration PP Séltf %‘bﬁ‘ ﬁlﬁgE Rﬂsifssoﬁmtbﬁﬂc{]PWh ferption f‘@b‘ﬂ’é’pscu%ﬁ% éptipt i on by
nodul atl ngNtitjﬁeam bhdthtdacc?fduwﬁﬂ%ﬁﬂuﬁhlhsﬁlltibcgsaﬁfmaﬁnm olfltlﬁ: Hutxh@{ eﬁt tDNA
segnents. Nucl e in regul ate e_ac a at us
of “the. cor 6 TN SRET. ThhuSehyordalsd effiet &8 Pufteies Nrbr dpatitedid o Bidne 1 v
conpaci ed andrahlydwpgridinecdgpiantivesstos phdronacewtaak compositons @sntalhmg)tﬁem hand,
nucl eosones ,ax &, iRt AXEY, Bye A En‘?ﬁf%i&ﬂ}é & c!m&rﬂ&t f Sse%?ﬁ{’gﬁm uct‘{‘érg Q{ ihe

result being permssiveness ranscription us of the
hi st ones i sagbxﬂéﬂ'tﬁ’édlf@gatl@héffﬁéﬂlaﬁ@’éﬂ@fbbmdai@lmﬂ/hsﬂﬂe&s lﬁﬂn hi st one acetyl
transferase 20 (HAT) and histone deacetyl ase (HDAC). Recently, HDAC

i nhibitors have bee und to arrest growth and apoptosis in several types
of cancer cé&rEss Lol fhe Invention -cancer, T-cell |ynphoma, and

eryt hr ol eukem c cells. G ven that apoptosis is a crucial factor for cancer

progression,, HDAC i nh rs_are om si.n i or cancer. t her apy as
D octive | RutEETRIGH HeyfRigarls it aveheiq Hf dfEHitatigh iRRE s B0
1490- 195) . apeptesial Trahsaniptionall activatsmest a)ﬁetl-dﬂﬁgénem&etmmmes célbdestibatbon
identified I S 2000
1970- 1216, phg LB A .&?@*ﬂ“‘?&ﬁ%&@ﬁ%%ﬂéﬁ%@% v L abeobpe 3F LR0)
hydr oxanat edts \mgtﬂatpmmedmmm isvplvad in ihe process in@noaiepating-n thz tertiary

PCT/ EPI I 1 / 13338 utd of‘@J&%ﬂéﬁ%ﬁ’fe&@l{%séﬁ}ﬁfonCW hi’dd&lattﬁi%rtﬁ@ydéé&ﬁb!ﬂmdbﬂe
derivatives possess anti-cell prolifer ertélce Whlg are, more

pot ent t han "RREEPLOR %@r&ftBr %‘ﬁ’énfﬁrgﬁﬁe F%&r@? frc IBESGHIEY t1f es ar e
due tos HDACrtgiﬂhthi bir@he acetyletiedt stptus @f té colehidton@nt @hypoAesiutéll fgtef 0 t he

nvention t g i 5 B8 oERy BohBLEAMYN BRK 4 A ISHIVA' kY Srllcr i, or il @

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 (HDAC). 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.

uuuuu

L

*180180%

I

A



-

wherein O 10 (a) denotes a phenyl group which nmay be unsubstituted or
substituted with 1, 2 or 3 substituents independently selected froma
hal ogen ®ea/05a$2( 14C)al kyl -, trifluoromethyl-, hydroxy-, PCT/EPAID)SAYKOXY- ,
benzyl oxy-, ( 13C)al kyl enedi oxy-, nitro-, amno-, (1-4Cal.l ylamno-,
di[ (1-4C) al kyl ] am no-, (1-4C)al kanoyl -ami_.no-, or a phenyl group, which may
be 15 unsubstituted or substituted by 1, 2, or 3 substituents independently
selected froma chlorine atom an (1-4C al kyl-, triffuoronethyl-, hydroxy-,
(14C) al koxyIt bas novsbyes fopgd dhas gexisip -tetrafivdrepyriding desivatives posseysaankiy¢elmi no- |
di [ ( 140 1 NR- (Jre I#@ggﬁ ﬁﬂ‘ﬂ{bg :
denotes an ?h@%ﬂfﬁ%?gﬁgﬂﬁﬁ?gﬁ&wf%@% su .s%ﬂjjt_ ute e%%%@@?ﬁ%&%ﬂh 1,
2 or 3 substefereaness Thesd @penrabestarg daelodd DA iphibitien.hal ogen atom an ( 1
W O 112/ US 18-42 -3 PCT/ EPUL/ 1S39U 4C)al kyl -, trifluoromethyl-, hydroxy-,
( 1-4C) al koxy-, benzyloxy-, ( 13C)al kyl enedi oxy-, nitro-, am no-,
(1-4C) al ky| préstxiptiortlof the jeatiby| | am no-, or an (1-4C)al kano-yl am no- group,
Rl and R2 are the sane as or different fromeach other and are a hydrogen
atom a 5 (1-4Qalkyl-, a trifluoronethyl group, or an aryl group, X is a
strai ght chaicoomlingytocthe igyeatipn tlosrpis pronigled 2 t&rahydropyeidineoderattivesef théner ei n
one CH2 groyp. XIbe repl aced by an oxygen or a sulfur atom or wherein 2
carbon atonms Torma C=C doubl e bond, and which is either unsubstituted or
substituted by one or two substituents selected from (1-4C)al kyl and
hal ogen 10 atomss~{ heir engpiioners, diastereoi somers, racemates and
m xtures thefeof ang-phaprfaceutically acceptable salts. A suitable val ue
it is a halogen atomis, for exanple, fluoro,
chlora, brong and ibdo; Nwen it is I31-4c)a| kylit)i's, for exanple, nethyl,
ethyl, 15 prop r opy [ X-GRAMNHOH| sobutyl , sec-butyl; when it is (
1-4C) al koxy is, for ejggnple, nethoxy, ethoxy, propoxy, isopropoxy or
but oxy; when it is (1*4C)alkylamno is, for exanple, nethylan no,
et hyl am no or propylam no; when it is di-[( 14Calkyl] amno is, for
exanpl e, di m.ht?h /I am no, N-ethyl-N-nethylam no, diethylam no,
N- et hyl - N- b%?am’ no or dipropylamno; when it is (1 20 4C) al kanoyl am no
is, for exanple, fornylam do, acetam do, propionam do or butyram do; and
when it is ( 1-3C)al kyl enedi oxy is, for exanple, nethylenedioxy,
et hyl enedi ox R opyl enedi oxy. A suitabl e pharnmaceutically-acceptable
salt of a tsg ragydr ppyri dine derivative of the invention is, for exanple,
an aci d-addilti off sal|ft with, for exanple, an inorganic or 25 organic acid,
for exanple RydrocM oric, hydrobrom c, sul phuric, phosphoric,
trifluoroacetiecs—Citric or nmaleic acid. The annul ated tetrahydropyridine
ring systens are preferably 3, 4-di hydro-1H soqui noline or
1, 3,4,5-tetrahydro-pyrido[ 4, 3-b]indol e or
1,3,4,9-tetrahydro-(err)carboline.

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-



WO U2/ 0S18~2 -4 PCT/EPU 1 / 15390 Preferred conpounds of the invention are
tetrahydropyridine derivatives of the fornula T NHOH 5 wherein Ois a
phenyl gMoaip2/ig£h may be unsubstituted or substituted w PATEPON15390
substituents independently chosen from hydroxy-, ( 1-4C)al koxy, benzyl oxy,
or a 10 phenyl group, or Ois an indolylk _group which nmay be unsubstituted
or substituted with a halogen atom Rl and R2 are the sane as or different
fromeach other and are a hydrogen atom a 15 ( 1-4C alkyl-, a

trifluor onet hyl @gﬁg_prum?@f@ﬂ%thy]g,r fl%roﬁmif(m@amﬂxgbt ;ﬁﬁ@ﬂdkyql k(ngne

roup conprisin . OF. carbon atons, .wherein .grou e
?epl gcedml;y an %’@ﬂ%ﬁe’é‘?‘ﬁ%ﬁéul f JHEQp om 4B her é##@%@%ﬁo'at gn‘gﬁfyl()r m a
. C=C/ doubl/ e bogd,zlcaaiktyl\}wmmb-,i)c& a@i (1 HeT) aliemsarplaiviihargachpor I WO 03/ ]9818- 42 -5
PCT/ EPO1/ 1a st ut QNe~0or .t suhstituen se t rom a
met hyl gr ougl,? aﬁ’?ﬁra}én{eh% Sgglec 1% ;alffrf\egelgt%gﬁ% ,eg‘?hédlhf r glh a%’iei ao}}?gc&%%een atm%’ 4
~di ast ebeoi somer {}-4@allypks asiflmometkylgresp,nenenfl genw, phar maceut i cal |y
accept abl e SaidSor Al AR AdRAe Blod NIRRT &7 Lilfor B iRl

I ne t he T mu I, or a

t et rahydropyri erivatives o

phar maceut i cal | Ya6&dpt SI9PR e ke ieplaeeblpy athayyese op psphiteaiony oanheising ess
known to be appldhfAmlfok® firhea I-RPA6H1E Boh®ang henica kliNer 8lsabefue@@pounds.

Such processes, en used to prepare a tetrahydr ridi eri.vative of the
formula I, or asmﬂﬁllﬂr&aidtqn&ﬂr LYy fﬁb%‘&%‘&%%égsfoﬁf% d%@ﬂé&' ,angx‘éfoﬁ?%vi ded
as a flart her featang of the invention and are
their enantiomers, diastereoisomers, racemates and mixtures thereof and
pharmaceutically acceptable salts.

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)alkyl]lamino 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-f2-
carboline.
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“trinmethylsilyl,

illustrated by the follow ng representative exanples in which, unless
otherwi se stated, A Rl, R2 and X have any of the neani ngs defined
her ei nbeVD 82/03IBLessary starting materials may be obt ai ne&CHEPSY/ Hi3oar d
procedures of organic chem stry. The preparation of such starting materials
is described wthin the acconpanying 154non-limting exanples.
Alternatively necessary starting materials are obtainable by anal ogous
procedures to those illustrated which are within the ordinary skill of an
organi ¢ chefreferred gpmpeands of dhe Eyentiom e tesrahydroppridingrdarivaivesfofc®gpounds
of the formyanliaifS the deprotection of conpounds of the fornula Il
-CONH-OY 20 wherein Y is a suitable protecting group. Conpounds of the
formula Il are new and included in the present invention. Suitable
protecting groups are the benzyl-, p-nethoxybenzyl -,
tert. butyl oxycarbonyl-, trityl-, or silyl groups such as the

et pyRltert. butyl silyl-group. The reactions carried
he protecting group. Wien the protecting group
enzyl WD 02/ (1S18-@42 -6 PCT/E PO1 / 1 a390
group, the rea ORHOHYdrogenol ysis in an inert solvent
such as an al coho i ke [met hanol or ethanol, in the presence of a noble
nmetal catalyst such as Rl | adiumon a suitable carrier such as carbon
barium sul fate, or barium carbonate, at anbient tenperature and pressure.
When the protecting group is the 5 tert. butyl oxycarbonyl-, trityl-, or a
silyl groupvgdinas the trinethylsilyl- or dinethyl-tert. butylsilyl-group,
the reaction is carried out in the presence of acids at a tenperature
bet ween -20C and 60C, preferably between 0C and anbi ent tenperature, The
acid may be a solution of hydrochloric acid in an inert solvent such as
di ethyl ether g NQxane, or trifluoro acetic acid in dichloronethane. Wen
10 the protecfing gryup is a silyl group such as the trinmethylsilyl or
di mrethyl tert.jput W silllyl group, the reaction is carried out in the presence
of a fluoride\source/such as sodiumfluoride or tetrabutyl anmoni um
fluoride in an™ne sol vent such as dichl oronmet hane. The
tetrahydropyridine derivative of the formula I may be obtained fromthis 15
process in the formof the free base or alternatively it may be obtained in
the formof a salt. Wen it is desired to obtain the free base fromthe
sal t, the sd}ta phynylegioupatithwiidy Be aunstibhitetetdase subsituted awphel @n2al kal i

or al kaline earth t.a ar bonate or.hyd i de, e i um

oo bonat e, pap e R cns ISR bt i b B8R LRI bhpARE B 2o
pot as$Dum hypheoyligteup,20 Conpounds of the fornula Il are obtained by the
reaction of a tetrahydropyridine of the formula Ill R~ N~ (IIf) HR2

wherein A, R and R2 have the nmeani ng defi ned herei nbefore, with a conpound
of fornula 99

out depend on
is a benzyl -

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 02/11518-L2 Z-X-CONHOY C PCTIEP(11 /153911 wherein Zis a

di spl aceabl e group and X and Y have the neani ng defi ned hereinbefore, in

t he absemaeousiPpilesence of a suitabl e base. A suitable di BET/EREEHIFBY group Z
is, for exanple, a halogeno, or sulphonyloxy group, 5 for exanple a chloro,
brono, nethanesul phonyl oxy or tol uene-pgsul phonyl oxy group. A suitable base
is, for exanple, an organic am ne base such as, for exanple, pyridine,
2,6-1utidine, collidine, 4-dinethylam nopyridine, triethylam ne,

mor phol ine, N Mhku AR Sk B2 s sitlsafRhlQuelRd rnt'a BlethyldRfup! ABBKne, OT . f Of
exanple, an alkali_ or alkaline earth netal carbonate or gm de, for
exanpl e 10 sodi @ CRlOFBS Atares, pot assi um car bonate, cal ci um car bonate, sodium

- hydroxi de orthgpt assitiomdiy,didestedevisothes, GacdnAes | dCanik@iiesNtheyedtaahiied out
in the preseg}ge of @ ﬁj‘i’ tabI% %ﬁrt solvent or diluent, for exanple an

al kanol or ESEEPASHEH S ethanol , isopropanol or ethyl acetate, a
~hal ogenat ed sol vent such as net hyl ene chl ori de, chloroformor 15 carbon
tetrachl ori (iflz Sl B e&%&&&gﬂ@ﬁxyﬂ Jyran or 1,4-dioxan, an aromatic
sol vent such™as tofu a dr pofrar aprotrc solvent such as

N, Ndi et hyl f or mam de N N- di met hyl acet am de N-et hyl pyrrolidin-2-one or

di met hyl sul rmx%e%h yHERE! aéewvamfsc%@vm@l Rl G20k £hitadutiy

11
tenperature in prefe y in fHe range

or
40-200C. 20 a(:q%ﬁp e{?PEﬂ’é&%éﬁPW@@W@&YfW Rrﬁ@sbkw&mmge)ﬁpmcab@ﬁaounds
of the formgha te athQJnVﬁﬁcHehﬁc;L?E\’ddt&ﬂc&ﬁ pEQTROTAES ﬁfcegsase viehniead toV OOH

i

(v) wo n2/ o~ S. ~i have t he

d.
neani ng def |Pﬁ@?fr?18rtgf gl fgjfﬁgﬁ?%lﬂaihpg ar%l%?t'f?’iagefqimtc "cal |y
i nvol V@s a tascepsdbdpsainthepat, pr grevddedas b dutthe featnsd ofthepnvdtiencardaxy! at e

of the for g‘ifgl?str\étegfeﬁg ”EE§ fgl?é‘bﬁllgtr%ﬁperscrrﬁﬁéve %&?xﬁ;}l&”n{ ik, rdn?eg ‘dﬁerbv?sea”

i nert solv or one OX ne, or

t et r ahydr of wkaied, A R't Reapd Eskaveanyfof she avenings definedgeaeinbelomMNegtssary
reactive dergyahé Y{?atélflaléﬂaa?%doﬂﬁmeé %zns%ﬂm?& groédi‘u@%k P%'nicdﬁaen‘h Qfy.exanpl e

an acyl chl or| de”fornmed hy’'the reacti o I norganj ¢ acid
chlori de, fdmheduspapton jf éFﬁh staping, materialy ipqd ﬁ@al%a%wm ¢ ACHMMBRERE| e an

anhydisde f qioielimfihgt da@nfpeeacmta&aﬂi‘rew h@ce@eﬁj}dst@ﬁﬂlg&nﬁhhﬂﬁ QfeOdSHtEithlé byh as
i sobutyl chl orof or nat e: 10,active

es for e e est for med by
Lhe react | o BRECRPIOGHAEn oSS EN ik R an{tar Farso o Mest r
such as pentoagdniochephieny| trifl uoroacetate or an al cohol such as nmet hanol ,
et hanol, isopropariol, butanol or Nhydroxybenzotriazole; an acyl azide, for

exanpl e an gz{ f ¥ ction of t e acid.a azi d ch as

ai phany| phodphShs PREORL MéieNel ARErkRaln of xR aa RO AR T iGHET 2.
by the reactdepmtocftiommf&ompoandls@fthyﬁmmiéaﬁuch as di et hyl phosphoryl cyani de;
or the product of the reaction of the acid and a carbodiim de such as

di cycl ohexyl carbodiim de. The reaction is carried out between -30C and 60C,
conveniently at or bel ow OC. In the second step, hydroxylamne is added to
t he sol ution, ehpeLRture used for the activation, 20 and the
tenperature | atylsted to anbi ent tenperature. Corrpounds of the
formula V ar d fpom conmpounds of the ip”rula VI R3

“SX-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



(M) wherein AA R, R, and X have the neani ng defined hereinbefore and R3
is an al kyl group, for exanple, a nethyl, ethyl, or tert. butyl group or
benzyl gwmaugR/osB84225 hydrol ysis. The conditions under whi chRCTRe0#A900] ySi S
is carried out depend on the nature of the group R3. Wien R3 is a nethyl or
ethyl group, the reaction is carried oug_in the presence of a base, for
exanpl e, lithium hydroxi de, sodium hydroxi de, or potassium hydroxide in an
inert solvent or diluent, for exanple, in nethanol or WO 02/ Cs1Ss-t2 9

PCT/ _EPSI/ I f%ﬁrd@t, ehd#elion mi&]gl%ﬁtiﬁa!h'?&r ﬁélyzbyh'y%m mé?tJR)lxlréﬂt@fﬁué}?@ﬁﬁﬁ on is

carril e ou n presence o an.acl g, or exanp a S u on o

ot bont ori alohpt e nE e pG G Lo he pEREnE SR Mt st ebit WEbeSne. or

+trifluoro apeliadiumacios hnsuiﬂablﬁl domieftslulalmeas Wl%ﬂn,ﬁibaﬁﬁni hﬁlfhe,n]?ylb@hmugi t he

reaction is._garried out. by rogenolysis in e presence of a 5 .noble
onar ! ont o subBhhrt i bRLeEMe L Sulc WIS B BRG8G e B A0 ¢

- Conpounds oftert.hetyloxycarbanylt, aitgl-poepasidyd frowm swipesrite toimdindsifybr oul a |1 |
R~ N~ (I11) ) ' ) . i : .

her ei nbef or g Hn%ﬂ%ﬁ%ﬁ@ﬁ%f%oﬁ?@%ﬁ%@%?ﬁ? %{e&? odgﬁwipg{%%fr?&%{‘)&?%f Edé g(t)_ R3 (v
| 1) wher einteEipesatuemnbemBen ade’ G had b mgeferablynbetwhen & Goasxdopmbiang t he

SISenCe oni MafbaneRe AMhadd i ies Silhiflon Af ByiaeRlficRRREI &y iMAsINERRD! €, an

col lidine, A49gh %‘ﬁ?@%@ﬂ%ﬁ ip%ﬂmeqrr%ﬂide{meﬁwﬁ in ﬁéﬁhﬁ)’rxemeﬁ@,ne- Whén

I\t Ir<n9|t hy! mor Fﬂ&w@rﬂedﬁig @'ﬁﬂi{ﬁﬁﬁ l@yﬁlyibbgr&;}ﬂ-sﬁl:h Lﬂﬁdﬁﬁ t?r_ﬁg‘étﬁylgiﬁ;ﬂ,orf arm]axﬁnrph_e, an

a all Oor a | . rt ta ar pbonat.e or. .nydroxl de Ory.eXalnpl € sodl um

hrponate, ST buBFuFlbnTEs achBh AR RBiaE BEis o B R st o

pot assi um hyucloas sdiurd Gludhide e sattabatyl asmaomvenilenideyinearines dolvert such t he
presence Ofa?dﬁﬂkn%%kﬁmhgert solvent or diluent, for exanple an al kanol or

ester such as nethano et hanol , isopropanol or ethyl acetate, a
hal ogenat ed sol vent such as net hyl ene chl ori de, chloroformor carbon

t et rachl or i dée tgtraleydrepyriding dgsivativer efhthr foromadan] onayl bd-obitairedh froam tlas onat i ¢
| | i.Rol } : ¢
i ot by £ or wids o R BEUR (UA0r ARERIHENSE ke (HGHRS) dledortn

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 IIT

(111)

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



WO | 12/115182 -10 PCT/ EPUL/ 1a3!) U di met hyl sul phoxi de. The reaction is
conveniently carried out at a tenperature in the range, for exanple, 10 to
250C, pr W@pAM1842i n t he range 40- 200C. The conpounds of f BEREPAI/IBI can be
prepared by established nmethods, e.g. according to Hoshino, O, et al., In:
The Chem stry of Heterocyclic Conpoundsy 5 E.C. Taylor, ed., Volune 38,
part 3, page 2Z5 et seq., WIley, New York (1995); or according to Cox,
E.D., and Cook, J.M, Chem Rev. 95 ( 1995) 1797-1842; or Badia, D., et
al., Trends Heterocycl. Chem 2 ( 1991 ) 1-11. (c) Athird preferred nethod
for the production of conpounds of the formnula (/\}n vol ves the reaction of
conpounds of EEONHRIYa Vi1l 10 COO R4 ~viii ~ grei n A R, R, and X
~have the meani ng defined hereinbefore and R4 is an ( 14C)al kyl group, for
exanpl e, a nethyl or ethyl group, with hydroxylam ne in the presence of a
sui tabl e base. The reaction is carried out in an inert solvent or diluent

“such as et Rafedin 07 i35 &fidpdtelbl@lgrdé@Ratakubes Yeiave athe Ofneatifly 188iked

€
conveniently at .or. near anbi ent tenperature, gnd at a pH between 9 and 11.
A suitabl e geéﬂb%?reflarﬂl%%ﬁmeézrPé?ﬁeamfﬁépaf- ¢b#sr exanpl e, sodium

met hyl ate. (d) Those conpounds of the formula | wherein one of the

dor vative oS HEEHTELt Blifie ROt Ao AR FPaCT SRR P oup.
The resluct i dor exaymgle v ehlbsnt brpniee methinedlphohylbyy anytohkné¢-pesuiphopylokpcedur es
known for s t i Qn. red I | for
exanpl e, by %?(ﬂ"f ﬁ‘y%ﬁ%é%ﬁ%?? %hﬁgf X%H@S’I aﬁ’t clg%%llugg n{fﬁéb%s?tsﬁgﬂ é%%%o%ﬁ%‘plleh an

i nert sol vemyridinedi | Lietutidise, detdllidivenededintséiydarainopytidiaepr édethplemite, a

sui tabl e metghyhakiad y%ﬁﬂ@@ma 1Bfht 36 %i&b%c@%l@{f!.@ﬂ{ﬁnd@t—ﬂbrn%,h%r st t abl e

reduci ng agent ‘i s, 25.for ex e, an activ met Sug¢ s activated
i ron (produC¥MBle aBkaligoy aligline e Hze/t@s@gbwﬁc Pl%’éfﬂxl’i%’%i’? exgmeple powder
with godil utsedised tdrbonatef porissivéh Barbbfidte,aldiyEr@einatd, Godiahthydrdfids or f or
exanpl e, the reduct, o be carried out by heating a m xture of the nitro
conpound an@og%gugtlﬁc{}ggg% netal in a suitable solvent or diluent such as a
m xture of water and an al cohol, for exanple, nethanol or ethanol, to a

tenper at ure fyn LGOS if A98nick ) ARG tROpkSerkB0h s GABIIRLE Rtk ke 3E O

near 70C.
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)




(e) Those conpounds of the formula | wherein one of the substituents is an
(14C) al | canoyl am no group, are prepared by acylation of a derivative of the
formul a WQW2¢da842 t he substituent is an am no group. A suPCHEPel/e6Y ati ng
agent is, for exanple, any agent known in the art for the acylation of
amno to acylamno, for 10 exanple an agyl halide, for exanple an al kanoyl
chloride or brom de, conveniently in the presence of a suitable base, as
defi ned herei nbefore, an al kanoi ¢ acid anhydride or m xed anhydride, for

exanpl e aceifer@nhydrrteradr shhexmpsed ﬁ@hﬁ%hﬁllg befin®d IRYeihb@orleeagithon of
an al kanoic.acid and an alkoxacarbo hal.i de, "for exanple an

al koxycar boRyAreEpiagne s reachien Ndrvalyes 2 BYR-5t4B RPN ProcedyEs. dRf i ned

- her ei nbef or &he fifst @&peﬂﬁlcatﬁtﬁyﬁﬁeydf&hh @rnhifla GabdcbBiés Qttivatddl. Thisiehdidneisi nert

ool vent o L% 51 00 0L APCHELE, Y il SIS Syt

-t enperat ur e did¥zoer oi ngjrahydenffirant htertha@paemceobf bineactivaringt agent. tAnesu&abls

brovi ded a PhAGIBAGHLL Ao GATRAP | gcgrn,ﬁ\gm G SO hARR, forl SLEAIVA ga i di ne

derivative 0 acce
t her eof , as chloridedarmed éWrrbefr@arCétonrpf s@étda@mcbnnwn@tgaalc aci chlonde, for

Fore i an 24 Sl B0 B Ao s iy |2 @
for parent ertBf TeagieR of dﬁ @F‘Hc%ﬂgdt bloff?fPtfa@térFHg]% 25 Js9bEt shlgpigrmate; an

i ntranpgiscul aktivd éste"raftﬁse& le aafestdiffuﬁn@mby dse ﬁa&icﬁf of teteSa@idLandomph@ﬁtﬂ pensi on
or emul sion, f.or to mn| tratjon asg Bmig-ﬂ m or for
rectal adm fPSh P%P? ‘é%mB ‘Hrﬂ‘/lc F PGRIRENAOPPFY! gg‘em&@ﬁ%f)é’ﬁtl ons
may be pr epannedalccrhod sy eras Ushethananv ethianol alisopxepgmiognt lsutaddie or N-

tetrahydr O%ér' ﬁﬁﬁ%'ull%ﬂféf g@lué'ygﬁg%g(gr@xgﬁlgﬁeed’ne&ﬂeofoﬁnx\@gfﬂﬁl ql%ﬂ o3t mal

at a unit do area of the

animal, i.e. arﬂmdo%ild‘rm‘leﬁ%ld@) 54C11160 cta@ren@lphomrx hazéden cmnagyl WY@O dprievi des a

ther a@?‘” i C%Bclu?{r I%f£ RGhihiME HRRE] b? #R1 fealRSE of %h”&c?&'%d% FahigPlsgth A
ain, ive i, gredlent

capsule w | a t xanmpl e 1-

Preferably &l }L’JIP{? %’5‘9@)’ ‘?Yatlﬁ]é Phge Rde‘iCtSG‘Zﬁlbq Kﬁaepgne‘hé) quSI\/\éver t he
dai ly df)se \mfﬂodnﬁg@e ssaich | 3% bl@c @tl:adﬁﬁ%&t@tdagmeomtdﬁﬁ: hS)Sdaln}id‘cE‘aitﬁg t he
partlcuarr te ofradmn on antes he i ess_ bei ng
treated. Acd6HERg €h d%go %n’fn Z"tF‘ET @%‘S%O P“fcﬂﬂﬁt (SH‘EPsage may
be determ nérydtn}cytalrmnpnmddledi ito e soldtioni, st ﬂhleetanpagttaayasqzcbﬁot it dctivatat, i ent .
Accorghng t i i there is provided a
tetrag?/dr op%rnlﬁé{l%{eehg ?tggeﬁlg\%ﬁe)wgf C‘él%%e gntt&ég%b%?ned her ei nbefore for
use in a 5 nethod of treatnment of the human or animal body by therapy. It
was sur pri siGrnpounsised thefarmulae/ axsmpenanctsivom compopndsefithe forvaria Vbn possess
anti-cell-proliferation properties which are believed to arise fromtheir
hi stone deacetyl ase inhibitory activity. Accordingly the conpounds of the
present invention provide a method for treating the proliferation of

mal i gnant cel | 8 Rt he conpounds of the 10 present invention are
useful in theftr cancer by providi ng an antiproliferative effect,
particularly { ent of cancers of t ﬁV east, | ung, col on,
rectum stonmas UeINhl @gg ks pPancreas a 3vary. In addition, the
conpounds accortag to the presen |nvent| on wi |l possess activity against
a range of |eukem as, Ihsphoid malignancies and solid tunors such as

carci nomas and 15 sarconms in tissues such as the liver, ki dney, prostate
and pancreas. Thus according to this aspect of the invention there is
provi ded the use of a tetrahydropyridine derivative of the formula I, or a
pharmaceutical |l y- accept abl e salt thereof, as defined herei nbefore in the

- manuf act ur e wierein?s R 'cRiant X baveube maanmgeieﬁnerﬂh@teuxbnfomé and R® is an alkyl

ti-cell- t f .
Accor ﬁfng P bt ofof | SARpE, el SIS GO ABLIR: SUED ﬁlq’“ﬁ ga s
provi déd a rstdeelusis. dhesenditions gnds vieh ﬂt?é'l)’ldI?;lVS(ﬂ jsfcairipd o dependcq a

war m bl oodedthafdelthe Stét Etsw&ﬂ Rallglamﬁeeﬂquir eﬂm@rddp?@térﬁatudﬂ% %Etrrfearrpr i ses
admnlsterlgglto sai d anlaér an effective nt, of. r|d|ne

derivative ADtGRRIASCIES ficianiier SREPlerfigiim Ydeemie’ap o GNP

treat nent dejotasihinh dydtoxixkf i Ryt dodveappl ididests for sahwlé, Hrrmgaiansl oray
involve, in addition to the conpounds of the invention, one or nore other
anti-tunor substances, for exanple those selected from for exanple,



mtotic inhibitors, for exanple vinblastine; alkylating agents, for exanple
cis-platin, 30 carboplatin and cycl ophospham de; inhibitors of m crotubule
assenbl y WO PKeSIpRcl i t axel or ot her taxanes; antinetabol it &ST/EHPOr18ANI| e
5-fluorouracil, capecitabine, cytosine arabinoside and hydroxyurea, or, for
exanpl e, intercalating antibiotics, for.gexanple adrianycin and bl eonycin;

i munosti mul ants, for WO (12/US18~2 -13 PCT/ EPUL/ 1S39U exanpl e
trastuzunmab; DNA synthesis inhibitors, e.g. gentitabine; enzynes, for

gx alrrpl e als p&tlggion aFRen Iéﬁlgsqhs wfebmbgmap,l the t€dcBion ?Q&atﬁéﬁﬁ@iﬂi ia thé ﬁ:@aicde

i ol ogi cal r se modi fi nter ron nt r nones,
for exanple gﬁ‘?‘ gglforroed%ﬂ? esﬁcsﬂ @Qntmq THract %ﬂpﬁogfeﬂtﬂcgr?&r ogens
‘such as 5 diethyl ether or dioxane, or trifluoro acetic acid md1chlorornethane When R?is the
{4'-cyano-3 p: | HQr onet hy
|') propi onanﬁeﬁjl ﬁQﬁfQﬁlﬁ%&cﬁ%h Q%Q%eh guthéﬂ{lg ﬁ%’oﬁ Sh]yl ﬂ.‘%eprgaeék%gggrl bed
'in, fob exameble megalqatalyst wuch as Eaﬁadlunmn mtablesarnmhbecagbms A In:
Cancer: Principles & Practice of Oncol ogy, 5th ed., Lippincott- Raven

Publ i shers (_.1997).. Such conjoint treatnent be achi eved by way of the
si mul taneousco@ﬁ‘éf%ﬁfg?e Fmgwl?p\gra&?ﬁrePéreé&qlﬂﬁo@PoFﬁiﬁ I nents of
the treatnment. According to this aspect of the inventi on there is provided
a pharmaceuti cal—pgoduct conprising a tetrahydropyridine derivative of the
fore and an additional anti-tunor substance as
defined herei nbef or e he conjoint treatnment of cancer. 15 The invention
ed |n the follow ng non-1{m¢)ng exanples in which,

unl ess ot herwisg stAt el: (|]-I evaporations were carried out by rotary
evaporation in vacuo arld work-up procedures were carried out after renoval
of residual solids suclRzas drying agents by filtration; 20 (ii) operations
were carried out at anbient tenperature, that is in the range 1825C and
under an atnosphere of an inert gas such as argon or nitrogen; (iii) columm
chromat ography (by the flash procedure) and high pressure |iquid

chr omat ogr ap HPLC rfor d on Merc i esel silica aor Merck

Li chroprep I-’(g;/ef%n vgr %‘Effﬁ% £ i TREATIRS QFE\%‘Q SF’@}H forgupb¥ keachigp Rt adt |
25 Germany; dompounidebfihedsengdaWen for illustration only and are not
necessarily the maxi num attai nable; (v) nelting points were determ ned

usi ng 6 Mettler SP62 automatic nelting point apparatus, an oil-bath

apparé us or a Kofler hot plate apparatus; WO (12/0S18-42 -14 PCT/EP(11 /
15390 (vi) th&XsO0Q04Rkes of the end-p vduqts of the formula | were
confirmed by nuclear (generally protong magneti c resonance (NMR) and nass
spectral techniques (Mcromass PlatformIl machine using APCI or M cronass

Pl at f or m ZM¥vhesingz,eX eoid RS Mady the Mebiing)definbE heRGhbRIEE, ethe abedncaasier al |y

fully char acl:')t gsfeh%eeofasultagf“'erb'agél was assessed by thin Iayer chr omat ogr aphy.
Exanple 1

A suitable base is, for example, an organic amine base such as, for example,

15 pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,
morpholine, N-methylmorpholine or diazabicyclo[5.4.0lundec-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.

20 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-

25 dimethylformamide, = N,N-dimethylacetamide,  N-ethylpyrrolidin-2-one  or



O~1i N.OHNHB8-(3,4-Di hydro-1Hisoquinolin-2-yl)-octanoic acid
hydroxyam de ( a) In an ice bath, 14 nml triethylam ne was added to a
suspensi ¥001/0382 g ( 20 10 mmol ) O benzyl hydr oxyl am ne hy@TdgPhl/gBpde i n
150 mL di chl oronmet hane. Stirring was continued until the solution becane
clear . Then, 4.5 g ( 20 mol ) onegabrog®._octanoic acid was added, followed
by 5.6 g (22 mmol ) bis-(2-o0xo0-3oxazolidinyl)-phosphorylchloride. Stirring
was continued at arrbi ent tenperature for 18 h. The solution was extracted
twice with lfhfhetylseisHoxife. Tt aeHecion Ss é&ldaméhﬂsz Rh@teld Covt Git @ t@ﬂf?eiaﬂm%vw th

150 mL each of lM ueous Sq ar hon The or vent was
romoved |Vt T T eetels 1) 1 F0iC Bretghny Shatendr B e g
-benzyl oxy-am de as a col orl ess 0|I Ms: 330 (M+H+ ). (b) A solution of 0.39

nml (3.12 molBe ﬂ:olﬂpauﬂdst ef lf@imylda dills Oﬂuibeobliepmedlbﬁ&stgblisﬁe@ methbdls, e.g.

oarbonat o 1 ey tod HERBfb P s W br i hera ity O it oibs bBRiihgs ™ =0
coolt i ?g t $hgmt§lr ﬁ?g)ﬂof, eﬂpgﬁoamm a8, M&E 8r pyg_aszr%adadteeeiqr ,aWﬂleyiz‘,Wéwsbddg 1(/)9358 oet hyl
Sulf gtg fi |at08?‘g’b“ r¥g° RD-s51 S50k mm@b%\'\?&‘f da g?ﬁg??%éf%éoﬁ%dp%urified
by reversed Dphass., Msmmcﬁemaﬁpa(mwumnt There was thus obtained 1

g (84% 8-(3,4-di hydro 1H 25 i soqui nolin-2-yl)-octanoic acid
benzyl oxy-am de as a colorless oil. Ms: 381 ° (MtH+). (c) 200 ng (0.53

mol ) 8- (3, o] ngld n- de in
30 nmlL net had%?i A\/\gﬁrdﬁr@rlﬁgéregn%?%lga fot ﬂ% ﬁ]!()dugtt%]r?gf)r es %%Igdso&%é{\%%‘il% 81A8 42
-15 PCT/ EPI |m1robva_sth39@cp@m bﬁ@mpmmdSbéﬂletfmmuﬂlaf\ﬁHe at anbi ent tenperature
and pressure. The catal yst was renoved by filtration and the sol vent was
evaporated. There was thus obtained 150 ng (98%
8- (3, 4-di hydr o_4kk i soqui nol j E|+2 yl )-octanoi ¢ acid hydroxyam de as an

: S 1 5 Exanple 2 ~Hs ON .COH O ~H3
8- (6, 7-di met hoxy 3, 4+ di h dro 1H i soqui nol i n-Z-%/,I )-octanoic acid

ENQer anal ogous to t haf Vdfl I9xanpl e 1(b),

8- br onp- oct ansi ¢ _a#l dYenzyXex®OaRtde (exanple 1 (a); 0.3 g, 1.3 mmol) was
reacted with 6, 7-di metjhoxy 10 1, 2, 3, 4-t et rahydr oi soqui nol i ne hydrochl ori de
(0.43 g, 1.3 mml) inRhe presence of potassiumcarbonate (0.18 g, 1.4
mol ) gnd DMF as solvent to give
8- (6, 71 i mefi hoxy- 3, 4-di hydro-1Hisoquinoliii-2-yl)-octanoic acid
benzyl oxyam de as an aI nost colorless wax (yield 0.28 g, 49% purified by

| h 2
as Sﬂ”efuéﬁgfﬁ&%% i Y St Bnilen B8 d‘éﬁﬁ%dnlé?%%%%@%g%{% A
exanpl e 1 (AC)aly srcmpd QFeFAGRE 3 methvlwfd«%tby 1§90 PRoWitR AgdroxylRming intheanoi ¢

aci d benzyl oxyedticelef ¥aftabledaggenat ed to give the title conpound in 98%
yi eld as an ‘anor phous solid. M5 (M+H+) = 351.

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



WD 112/11518.12 -16 Exanple 3 CH3 O~ OOi i N.OH CH3 H3C CH3

PCT/ EPI | 1/ 1S3911

8- (1-i sopv@my/es18427- di net hoxy- 3, 4- di hydr o- 1H i soqui nol i n. - PEYIEPAGLBSNOI C
acid hydroxyam de 5 (a) In a manner anal ogous to that of exanple 1 (b),

8- brono- oct anoi c acid benzyl oxy-am de {(igxanple 1 (a); 0.3 g, 1.1 mol) was
reacted with 1-isopropyl -6, 7di net hoxy-1, 2, 3, 4-t et rahydr oi soqui nol i ne

hydr ochl ori de (0.3 g, 1.1 mmol) in the presence of potassium carbonate
(0.15 g, bowdaﬂ )Nithna:i didvfe sdusal wénn dodd gushe a8hydrochloric acid). Thus, for

11 0P opy| 0ol W havteed dnsl BY dafiich B B9 LB adikd ppGhengs act d

10 benzyl oxyam de’ as an a ess wax purified by
-col um chrommgna@hh}ddmaqgvaéed mwlge&smwble@pkvynt @rcxbh@n‘fewb agpmeiptire VS

(MrHt) = 483¢ w(a{%} ahBa aﬁ%ﬂﬂ?’foxaé?@ %Dﬁfeﬂtlé?loi Bakh ole hﬁpel‘atﬁfe) e (
ﬁoxy k

1-i sopropyl -6, 7-di net H1 soqui no octan0|c acid

'benzylf-bxyamr%ev@ﬁeﬁ?}ﬁ? g@r‘F&tIéa G%YWW@W?W%@&rpound as an anor phous
solid. M5 (MtH+) 393. 15Exanp|e4CI—ISOI~CI—ISOOJNNC]—ICHH3

8- (6, 7-di 3- et H.iso noI - 2- - oct ano acid

Py oxyan a4 '50’23{0*&%31 R P! S e DRt B skt 2 (-2

8- br ono- oct @halkarayiahif6 goeuy, witeopay pami:i ¢ a(ydatiopdfen der{vadive 6 the gorn2uld I nmol )
ted [ i.noj i ne

\rg\?fir(r)gﬁlcoﬁ Hij gﬂlz %EE?[{]Q&X?Q é;n mﬂg %%%ée%céehl%ﬁfe Q{W {“% ?ﬁ%ggrgo%’gt e (0.3

g, 2.2 mmol )exanplle[)m-y ageng bnwmm ﬁ}ag it far the acylation of amino to acylamino, for

8(6,7 t cid

w0 02} SsTo- %Qﬁeﬁp%%@“%ﬂl? GO sl thRRlde br xS EMBIGITS

(yield 0. 35 ig, thg 7presepge |0If|?é(§u1§ I@dqaemrmc tb@j?l@bh@br‘vs@m@ﬂ@ﬂpmwﬁl el and

ethyl acet ata@hyjdritR! Ban@ixed Qﬁlydr@ea%xa@xﬁhyl@n&aeuc N HyWtie ) o tﬂéﬁnw@,‘@) In a

?2”3%33?2"%&@@%38}% bRt PRt an g A AAHA %@a@%gﬂg

hydr ogenat edot exanple atrhalkbxydaﬂacmyrrpbhndel n 90pydsencd afSa ssnitabledsdse @ol or | ess

ol M5 (MHEh ed RORINUEIAIPLE géne'ﬁcaieQCaalaoll}l iNeHhe® SR 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 formulal, 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



to 8-(6, 7- D et hoxy- 3, 4-di hydr o- 1Hi soqui nol i n-2-yl)-octanoi c acid

hydr oxyam de (a) In a manner anal ogous to that of exanple 1(b},

8- br onp- 3¢0 axed1g42aci d benzyl oxy-am de (exanple 1 (a); 0. 3BCHEP/B3MNDI ) was
reacted with 6, 7-di et hoxyl, 2, 3, 4-tetrahydroi soqui nol i ne hydrochl oride (0.3
g, 1.2 nmol) in the presence of 15 potagsgium carbonate (0.16 g, 1.2 mmol)
and DVF as solvent to give

8- (6, 7di et hoxy- 3, 4-di hydro- 1Hi soqui nol i n-2-yl )-octanoic acid

benzyl oxyaniggindsm adosabd@sdy 66! detdrafifed @y tﬁﬁ'%‘a&iﬁb@ who 39 %eafiig idnyed by
col um chr omat ography. using silica gel and ethyl acetate : nethanol =9 : 1
as an el uent9*t r(g{%l = 469. (b) In a manner anol ogous to that of
-exanmple 1 (c), 8-(6, 7-diethoxy-3,4-di hydro 20 1Hisoqui nolin-2-yl)-octanoic
acid benzyl o i: [ e i t " 0 y! 8%
yield as an ﬁgc)rémglgaﬂ) lﬁg@ﬁﬂ;&%&%@g@“ﬁ}&jﬁ@ 51%\'7\%){1%)4?/et{1 g%z%zg?%éa%xgnpl e 6
'CH3 O ~ O OtetrihyNropyoidite GrbrapgTofefoymalzadas defined hereinbefore for use in a

8- (6, 75di net i P j L RQld 0= 2 P apal croaci d
ydr oxyan de‘ﬁéﬁi%%’f FASiRiCer o InChiph B Shirha 24y B9 chétag il P Glspihly

8- br onp- oct dABRE thatithe pempynadsyolthi Psescidiapniion pessgss aptized-praliferaiignl ) was
reacted wi thrBpertied MRidHOXMIbAREAY ko hride St HIEdiF RNYSHOHSREARO i HIBitory

hydr ochl ori de f_‘%ng (gr .11rrg'ro‘?lc) in tge tptrilesence .Of np.Ot assium car ogl?te (0.14
g, 1 mmol) A5H g dér&ﬂ)(/ tompo&n $of the present mverntion provide a method ior

8( 6, 7- di net heeaying -thé gaylifethtibn dofhipdlignaht-tceliso dictordingdy ﬂieyl:c)mpcltr]ftstdafCt}ﬁci dI 10
benzyl gxyam . nor phouy Qlid (vield 0,412 3% purifie col um
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yi el d as an @mRoyREs accosding to ngmem: inyentiomEyalppesess agivitnegensi-R Kanges- (
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manner, _anal %gous t o t.hat  of extah | e é.xd{nb ,_8-brom-octanoic acid 20
benzyloxy- arPHOIES EhHSUEs stich 2§ thegiver, kidneyprpstaiepngpancteas .t ed with 1,2, 3, 4
tetrahydro-9H pyrido [3,4-b]lindole (0.25 g, 1.4 mol) in the presence of

13 e, ot et rigdrscid ity s B he TRty RS Pl R By,
anmor phous sdkirehydyemsiriflioe deriptive 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



WO 02/11S18~2 -19 PCT/ EP111/ 15390 30% purified by colum chromat ography
using silica gel and ethyl acetate as eluent). M5 (MtH+) = 420. (b) In a
manner aMy) 6Easizt o t hat of exanple 1 (c), 8-( PCT/EP01/15390
1,3,4,9-tetrahydro-(3carbolin-2-yl)-octanoic acid benzyl oxyam de was
hydrogenated to give the title 5 conpoujyl in 98%yield as an anorphous
solid. M5 (MrH+) = 330. Exanple 8 In an anal ogous manner to that descri bed
in the exanples 1-7 the follow ng compounds are prepared: (a)

7-(3,4-D hY‘éiczﬁn H—ﬂr&@ﬂdﬁlﬁw IDN2Z- s»yhihehenhmﬂmfs 2@l GehicBiaNY;aftizsiges) folr N. OH

b) 6-(3, 4- 1H | d N N CH
O'(c) 6 (3, PBIRpIBaE BReh AP Samectst BT Rolos PRSP BRjgeical
-hydr oxam de ré&ploni;e hddifibts Ofor examMé ' inferfet@h;0 &nd Srtt2h&@idHeROfdr £4m3d¢ 1 - 20

(d) 8-(3,4- thxgﬁltﬂ&:‘ex?s PQ?AS jt]a_li) ﬁ&m(ﬂo' fo@' gia\ﬁlmﬁl'eogxt)t?’ﬂﬂirggeﬁgi sglch as

hydr oxyam de
-8y( 1- TSy i 1 udt'esvenons-(41flagrephenybuindiopsh) -hxdroXy-g aneibyk fi-(Zifhgrovethybei ¢ aci d
hydr oxyami d%rb%lbnémﬁiN o Bjth(:gt" tﬁlerl utféeaéems and r1nc1_p1e_s as_described in, for

8- (6-Fluoro-1 5-fetrahyclio- os[ 3bﬂ) d I | )-octanoi ¢ acid
hydr oxyani d&xample, DeV1ta,V ]r Hellh ann, Rosenberg, SA In YCancer: Principles &

Practice of Oncology, 5™ ed., Lippincott-Raven Publishers (1997). Such conjoint
treatment may be achieved by way of the simultaneous, sequential or separate

10 dosing of individual components of the treatment. According to this aspect of the
invention there is provided a pharmaceutical product comprising a
tetrahydropyridine derivative of the formula I as defined hereinbefore and an
additional anti-tumor substance as defined hereinbefore for the conjoint treatment
of cancer.

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;
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acid hydroxyamde CH3 Ol N NOH WO I12/05182 PCT/EP01/15390 -21 (h)

7- (3, 4- DMWY /e84 | soqui nol i n-2-yl ) -4-net hyl - hept anoi ¢ acPaTHPIYRYaM de O
NNOH CHH 3 (i) 7-(3,4-Di hydro-1Hisoquinolin-2-yl)-3-methyl-heptanoic acid
hydr oxyam de CH3 O N.OH () -14

7-(3,4-D hydro-1Hisoquinolin-2-yl)-2-nmet hyI hept anoi ¢ aci d hydr oxyam de |
N NOH HH 3 (k) 7-(3,4-Di hydro-1Hisoquinolin-2-yl)-2-chloro-heptanoic acid
hydr oxyam dévipthé shtdtitds of the end-products of the formula I were confirmed by nuclear

7-(3,4-Di h 1 I 2- t g
hy((:Ir oxyam é ] %ﬁl Egﬁo@%ég%eéﬁ ée%ff}“ffaqil\]ﬁg ﬁﬁalngécﬁ?? 3 que‘éz (m
-7-(3, 4-Di hydM:emmass Blatforrol Il mazhirle)ustyABCE bt MlOPdm‘s FtetfocrnadMdD using

hydr oxyam d%le@cﬂé'spgi&),N c d

5 (vii) intermediates were not generally fully characterized and purity was assessed by
thin layer chromatography.

Example 1

C q
N\/\/\/\/U\N.OH

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

(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-(2-0xo0-3-
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 1M 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+Hh.

(¢) 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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5 Example 2

CH,

O o
N )
7, )

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.



Cl FiHS3 WO 02/ OS18~2 PCT1EP111/ 15390 -25Exanpl e 9 Eval uation of HDAC
inhibitory properties of the conpounds of the invention To determ ne the
HDAC i nhWSD 02305¢843r operti es of the conpounds of the invent POWERN/ESYBY was
performed using an am nocounarin derivative of an onega 5 acetylated |ysine
as substrate for the enzyme. This assay;has been described in detail by

Hof fmann, K., et al., Nucleic Acids Res. 27 ( 1999) 2057-2058. Using the
protocol described therein, the inhibitory effect of representative
conpounds wqggggﬂgg m ned at a concentration of 10nM The observed
inhibition rate ox sel ected conpounds are shown in Table 1: 10 Table 1:
Titl e conpound of exanple Nolnhibitory effect at 10 nMin % 54526626726
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5, 369, 108 8/5 2/’081%3’ 2 -26 Patent clainms 1. A conpound of
formula | ~ Fﬁ’ﬂfag“ erein

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 1-isopropyl-6,7-
dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride (0.3 g, 1.1 mmol) in the
presence of potassium 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

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

8-(6,7-dimethoxy-3-methyl-3,4-dihydro-1H-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



0 PCT/EPOL/1 S39(1 (a) denotes a phenyl group which may be unsubstituted or
substituted with 1, 2 or 3 substituents independently selected froma

hal ogen W®ep/osasw2( 1-4C) al kyl -, trifluoro nmethyl-, hydr oRgF/EP§1/1539C)

al koxy-, b enzyloxy-, 10 ( 1-3C) al kyl enedi oxy-, nitro-, amno-, ( 1-4C)

al kylarnino-, di [ ( 14C al kyl]-am no-,;«1-4C)al kanoyl -am no-, or a phenyl
group, which nmay be unsubstituted or substituted by 1, 2, or 3 substituents
i ndependently selected froma chlorine atom an (1-4C)alkyl-, trifluoro

met hyl -, hy%@ Yoy athide £ aﬂlr@@txamoﬂe(ss%aﬁ (FRlddl3ev8, %W'ﬂ%ﬁed b 2ol O- ,

am no-, (1-4C)adl ky Ia no-, dj élz’yéjlgam no- EE’U%

(1- 40) al | caBIATRIPEAPRF Biipg 4 6l e e ometBRnRETYP | 96 8n chienph)
-denotes an MSIQUH Y53, whi ch may be unsubstituted or substituted with 1,
2 or 3 substituents independently selected froma hal ogen atom an
(1-4Callcyl-, triffuoronmethyl-, hydroxy-, (1-4C) allcoxy-, benzyl oxy-,
*(1-30) al kyl ébpli exyannenianobgounbo tit of(etamﬂeall(k)jISafﬁ ThdimetBoxy-3-methyl-

di [ (1-40) al ky, 0 o Rl and
R ar e the SHARTUREIH Rhqdinolh S bR oAl bBor R Bd usiifoneilel- PN
(1- 4C} al | cylto givg the fifle gompaundyn 9§teoxigd a@uanathn@\&twolcgle@wl MSi(M S)t‘l‘ ai ght
chain al kyl ggg group conprising 5, 6, or 7 carbon atons, wherein one CH2
group may be replaced by an oxygen or a sulfur atom or wherein 2 carbon
atonms forma C=C doubl e bond, and which is either unsubstituted or
substit ut ed BRgm@hkes or two substituents selected from( 14C) al kyl and

hal ogen atons, their enantioners, diastereoisoners, racemates and m xtures
thereof and pharmaceutically acceptable salts. A conpound of fornula |
accordi ng toHcd;al m 1 wherein Ois a phenyl group which may be unsubstituted

or substituted With 1 or 2 substituents ndependently chosen from hydroxy-,
(1- 4C) al koxy, bé}jﬁj@
3
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 a manner anologous to that of example 1(c), 8-(6,7-diethoxy-3,4-dihydro-
20 1H-isoquinolin-2-y1)~-octanoic acid benzyloxyamide was hydrogenated to give the
title compound in 98% yield as an amorphous solid. MS (M+H") = 379.



WO 02/0S18-42 -28 or O PCT/EPI11/1 S3911 is an indolyl group which nmay be
unsubstituted or substituted with a halogen atom 5 Rl and R2 are the sane
as or di W@oxemusf2rom each ot her and are a hydrogen atom BCT/EP4DAIKpl -, a
trifluoronethyl group or a phenyl group, X is a straight chain al kyl ene
group conprising 5, 6, or 7 carbon atong_ 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 substit gephplee! ected froma nethyl group, fluorine, or chlorine atoms,
15 their enantioners, diastereoisoners, racemates and m xtures thereof and
pharmaceutical |y acceptable salts. 3. A conpound of fornula | according to

.clains 1 or @Hsel ected fromthe group consisting of 20

-

8- (3, 4- Di hyd?q sQqui nol i n-2-yl - octanoi ¢ aci d hydroxyani de
8- (6, 7-di met ho

Wwd‘gfl i n-2-yl)-octanoic acid
hydr oxyam deQ8

1-i sopropyl -§H7- di pkt hoxy- 3, 4- di hydr|d 1Hi soqui nolin-2-yl)-octanoic acid
hydr oxyam de 2 ‘]

8- (6, 7-di met hoxy- 3xpet hyl - 3, 4-di hydr o- 1H-i soqui nol i n-2-yl )-octanoic acid
hydr oxyam de 8- (6, 7- Di et hoxy- 3, 4-di hydr o- 1Hi soqui nol i n-2-yl)-octanoic acid
hydr oxyam de WD (12/0; 182 PCT/ EP(I1 1/ 1S310 - 29

8-(6, 7-dime noic acid
hydr oxyam dtgk@xﬂdﬂn‘%ﬂ et r aga| ‘g%ﬁcj){ g&g?rlggmg@k QW])?%%{%L%%g?%aa0| d

hydr oxyam dayd IS?WamFif‘ocess of rranuf acturing a corrpound of formula I

0

according to clains 1 to 3 by reactlng a conpound of formula I'll R- N-
(rern) R2 eeln FIR2hav mean nqc&efégedlnclajmlwtha
conpouhd of #o IPnﬁ éna}lt\;aer analogous to that o examp ) romo-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

N .OH
N N

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

(a) 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,
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sui t abl ewa8205188 where after the protecting group Y is spCTaEPedisa®sf by
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hydroxyamide

N 0
_ QJG\I\/\/\/\)LH-OH

F
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(j) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-methyl-heptanoic acid hydroxyamide
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(k) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-chloro-heptanoic acid hydroxyamide
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(1) 7-(3,4-Dihydro-1H-isoquinolin-2-y1)-2,2-dimethyl-heptanoic acid
hydroxyamide
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(n) 8-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-methyl-octanoic acid hydroxyamide

(o) 6-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-methyl-hexanoic acid hydroxyamide
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(p) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-4-oxa-heptanoic acid hydroxyamide
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(t) 7-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-oxa-5trans-heptanoic acid
hydroxyamide
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Example 9
Evaluation of HDAC inhibitory properties of the compounds of the invention

To determine the HDAC inhibitory properties of the compounds of the invention
an assay was performed using an aminocoumarin derivative of an omega-

5 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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US 5,369,108
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25
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Patent claims

1. A compound of formula I

R1

N (1)

“SX-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-, nitro-, amino-, (1-4C)alkylamino-, dif(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)alkyllamino-, and a
(1-4C)alkanoylamino group, '

or
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L$10% 1" & () R'Sa'n%i are tl(lg same asq c{bfferent Qom eackx ]ige/ré and& arg hy rolg%n 3
' atom, an (1-4C)alkyl-, a trifluoromethyl group, 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,
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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-(1,3,4,9-tetrahydro-R-carbolin-2-yl)-octanoic acid hydroxyamide.

5 4.  Process of manufacturing a compound of formula I according to claims 1 to 3
by reacting a compound of formula III

(rif)

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.



