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The present i nventi on rel ates to novel piperazine derivatives, processes
for their ar atl on, pharmaceutical conpositions cont %‘y@@; same and
to their u f'e 5 treatment of CNS and other disor der 206637

di scl oses a serles of plpera2|ne derivatives which are.said to possess

d
5- HT1D receptor antagoni st EEPFUE SFRIATEE 2% Ap TR AT RIS eged to be of

use in the treatnment_ of various CNS di sorders such as depression. The
hurman 5-HTI D 10 recepd esehﬁmoéil%&mtbaomp a@ﬂd@derbfxu¢eé@r&e§§ekfwthegenes -
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Phar nacol og¥ c afreataprtaf ENSy @é@thel isorders 105) WO 98/ 50538 and WO 98/ 47885
di scl ose a series of piperazine derivatives that are said to exhibit

combi ned 5-HT1A, 5- W@S/@G@?%ﬁ%gg arsgﬁ%mfgf eﬁ%@g&Waﬁ%s@ﬂﬁthdré Shid MO 15
98/ 27058 di scl oses arﬁ_gr es car

rivatives al ar ned to
be 5-HT6 receP?Wredr %”m 88?‘?&?8?6%%5%‘1?& "{’:‘fsﬁes Isge @8%58%‘?‘?85 has
now been foundinthe wamfmmm@lsmﬁmbemﬂmtmhﬂwmﬁrH'&U| rst
aspect, theo prfsepbr ik nwmmwmtotﬂeehafdedeymmmsg@es?ﬂuﬁnyrﬂemgaﬁteas- f or rrul a

(1) or a phar TTWQII glslyyr ;ﬁfﬁﬁt e&ueiﬁ%ed%ﬁ &?f !i%
RYC NRb i ?é
wherein P 1 is ;@W@H)ﬁ g‘pg gty Ty ﬁ%qsélpgéwgiwgic%w )
PCT/ EPO0/ 09442 50538a0d Q) 98/618&§adxsqqse a @3ies of piperading derivatives thatarkspid -

Cl - 6al koxy, hytbrexkibit coﬁbﬁk@&&@i-%@&mmaﬂﬂ&Hng%SptoﬁWgonﬁ%nwmo SO02R6,

SO02NR6RY7, 2 @g}ﬁ@ !%@1%}\4 _,H-I%‘RG =NOR7
where RS, i:1€27|:§8r1 4 ariegz?sna epen ent % drogen or ﬂ_fe a yl;BZB§ '

ceptor anta|

A structurally novel class of compounds has now been found which also exhibit 5-
HTp receptor activity. In a first aspect, the present invention therefore provides a
20 compound of formula (I) or a pharmaceutically acceptable salt thereof:
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_ 25  in which R2is a group of formula (i)
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wherein P1 is phenyl, naphthyl or heteroaryl;



5 ais0,1,20r3; or Rais a group of forrmula (ii) (R3) (R2)b P2 A P3 10 (i)
wherein p2 is phenyl, naphthyl, heteroaryl or a 5 to 7 nenbered

het erocycl iwoni/zsg74 P3 is phenyl, naphthyl or heteroaryl ; PET/ERA3DNd OF
oxygen, carbonyl, CH2 or NR4 where R4 is hydrogen or Cl-6alkyl; 15 R2 is as

defi ned above er ﬁlo eﬁ,épgmg* 12C4 |6); @(;a}%l E% 10@{_\@11(@,@; hymak;l y

substituted by 7 C REenber ed
het er ocyclic r %r @:Q 2 Cl- 6akky|
C3- 6¢cycl oal kyl | C Q6 ?6‘;&6 Qﬁ”f\ OR\ b R

C02R6, CO\IR6R7R7MR8aWiﬁd@eﬁ&nﬁyldymg@roec}q55aﬂql| ned above, 20 b and c are
i ndependent gy QS?L .sz-\;N3; Y is a single bond, CH2, O or NRS where RS is
hydr ogen or "Cl 8 kY is -(CROR10)t- wheret is 2, 3 or 4 and RO and RIO
are independent|y hydrogen or Cl- 6alkyl or Wis a group CH=CH, 25 Rb is
hydr ogen, hal ogeR2istagloupof fogls@i)kyl , CF3, COCL-6al kyl, cyano or

Cl- 6al koxy; Rc is hydrogen or Cl-6akyl; Rd and Re are independently

Cl-4al kyl . 30 Al kyl groups, whether alone or as part of another group, may
be straight chain or branched. The term ' hal oge ci s used herein to

descri be, unless otherw se stated, a group seledted fromfluorine,
chlorine, brom ne or iodine. Were,used erein term napht hyl is

i nt ended, unl ess ot herw se stated{R{e ; : rapht h-1 yl and

napht h-2-yl groups. -2 WO 01/23374 P OQ' 094X he term"heteroaryl” is
i ntended tqgnean an aromatic or a benzofusgg aromatic ri ng containing 1 to
3 heteroatons sel ect ed-from oxygen, nitrogen and sul phur Sui t abl e

exanpl es of suc “SFomatic ri ncp;1 i nclude _thienyl, fury [1) yrrolyl, trazolyl,

i m dazol yl, o¥4ionhgnyl, paphthyh beteroapst ge¢ 8301 meﬁr%bﬁﬁraﬁm igring; soxazol yl ,
t hi adi azol yI Y issphehyl] naphithyyon hetedydryl; pyri dazi nyl , pyrazinyl and pyri dyI
Sui t abl e exanpl A58 %né Dal eabbine c%ngsmﬁwm:@w%hwséeﬂ?cgtgaﬂ@il nyl,

i soqui nol i nyl n Nzo ot.hi eny ben
benzoxazol 3% aﬁ& ‘%ﬁ’?fg% g" @eir (579 ‘Wg{n‘d petgro f‘é‘ﬁ?@%iy ﬁugs‘i‘t'ftﬁ s
used herein to Gm@ﬂcya hplggen @rr%meﬂcyh q:gs &dnT Fiepibagd he&ewczaclwaneroaa@
sel ected from eubsgmed byioxepgen and sul phur.
R3 is halogen, Cy_galkyl, C3.gcycloalkyl, C1.galkoxy, COC1.galkyl, hydroxy, nitro,
CF3, cyano, COoR6, CONRSR7, NROR7 where R6 and R7 are as defined above;
20 b and c are independently 0, 1, 2 or 3;

Y is a single bond, CH», O or NR where R3 is hydrogen or Cy_galkyl;
W is (CRIR10),- where tis 2, 3 or 4 and R and R10 are independently hydrogen or Cy.
¢alkyl or W is a group CH=CH;

25  Rbis hydrogen, halogen, hydroxy, Cj-galkyl, CF3 , COCj_galkyl, cyano or Ci._galkoxy;
RC€ is hydrogen or Ci_galkyl;
R4 and RE are independently C1_galkyl.

30 Alkyl groups, whether alone or as part of another group, may be straight chain or
branched. The term 'halogen' is used herein to describe, unless otherwise stated, a group
selected from fluorine, chlorine, bromine or iodine.

Where used herein the term naphthyl is intended, unless otherwise stated, to
denote both naphth-1-yl and naphth-2-yl groups.



10 Suitabl e exanples of such non aromatic rings include piperidinyl,

pi perazinyl, pyrrolidinyl and norpholinyl. The heteroaryl and 5 - 7
menber ed Wexma2387%clic rings, as descri bed above, nay bePCI/EPiomgi4z 0 t he
remai nder of the nolecule via a carbon atomor, when present, a suitable

nitrogen atom 15 THE tdpinhétbroasiefid iﬂiehii@l’to(ﬁfeaﬁhﬂ(arf)ﬁhﬁﬂldr& teh2of¥ee Brofhatic | S
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group (parti caxhzolylythimeolily byadia@sigl, snthiazylah dsoxasolnh, thiadiszolylopyrézolyhe gr oups Rl
can be the Sfi:?ﬁrrﬁ’dyl y}m@a ‘f/raEfn of Siaphidyla su&ame Sfamples PP SichVeusa®! ¥ 2.

Wthin the definition of g&{&; %o églmé?nﬁf ﬁ%ﬂﬁﬁggﬁg .bo d P\é%Ieg p3

I s heteroar yI e"fcnrnigegmlu
preferably p W@@@W@Bﬁ?ﬂ’ﬁmﬂﬁnﬁrﬂﬁ red substltutlon arrangerrent f or
such napht hyl grd\!memS'S174nembefbd5¢teztoby9dhcmg‘trsusai)hermmanéahhdonyl group in

;M;i g?e; Qre g[%&gg Irfn %ﬁ ggg he&fbstgﬂns@éne&edoﬂ&mow n(fR6RA Tahg'% ur30 P2
- oxadi azol %g’ﬂﬂ@? Fuc f"ﬁ‘gmg’g{:‘v “nglﬁ“g‘r‘ﬁi %e%%’ f"% ?%V@ such’ as
pi peri di nyl . prreldipyliand mombo Mﬂ»an 0, preferred R2 groups include hal ogen

(particularly chl Qhehetero&iyt &l Skl metilengil Heperodytiia irs) a6 degeiibyd dbovéiahayrbear v

(particul arl y pxadi ed 5 -7
menber ed heter%)é:%gItﬁ%ﬂ#@#&&mgggﬁdétaﬂfrﬁyp%%i%&%Ogilé?hrg% |d|nlfh)%s§n en b is

2 or 3 the g'¥ May be the same or different. Preferably b isO0, lor2.
When c islSother than 0, preferred R3 groups are hal ogen (particularly

chloro) and Wihibathkdéfirgition pf RPforinutd@i)ar |y methyl). Wien c is 2 or 3 the

groups R3 may be I of f; ' r

01/ 23374 PCT/ EPoo}v@gazrl‘?c1 Ehetld rg%ﬁérﬁoedmﬁég ?%""*#z}’aﬁf Ié)Blllg ’?kh“f“ A whi ch
Ais a singl dapghy, m pfeger&)}zplbeyy (partlcul arly 2-pyridyl) and p3 is

napht hyl (parti cuWﬂmehymapmthanl) preferred R1 femouph gnclude bilegandgartigarlyptlusio f or mul a

(S I |%] i's tipat orehlakd),aty fﬁl{lﬁ(ﬂ%ﬁi&lah?m&hd y??CF%Wéyhﬁb'f Iwagd;g& drds.z :ghéenyl
uch groups 1 uted by the preferre an groups
as 5 descri bg%ggg %ﬁgﬁﬂg pre f a.Blil ngl e bond, CH2 or a NH group. It
wi || be appreci at etfF'f Ya\ﬁnle?{ 7 -CH=CH an indole ring is
f or med.
Within the definition of R2 formula (ii)
25 Preferably A is a bond.

When P3 is heteroaryl preferred examples include quinolinyl and pyrazolyl. P3 is
preferably phenyl or naphthyl. A preferred substitution arrangement for such naphthy!
groups is 1,4 or 1,5, that is to say, a naphth-1-yl group in which the group A is attached at
the 4 or 5 position respectively. ' _

30 P2 is preferably phenyl, a heteroaryl group such as pyridyl, pyrazinyl, oxadiazolyl
or oxazolyl or P2 is a 5 — 7 membered heterocycle such as piperidinyl.

When b is other than 0, preferred R2 groups include halogen (particularly chloro),
C1-galkyl group (particularly methyl), heteroaryl (particularly oxadiazoly! optionally
substituted by Cj_galkyl) or a 5 — 7 membered heterocyclic ring (particularly 2-oxo

35 pyrrolidinyl). When b is 2 or 3 the groups R2 may be the same or different. Preferably b
is0,10r2.

When c is other than 0, preferred R3 groups are halogen (panicularly chloro) and
Cj-galkyl group (particularly methyl). When c is 2 or 3 the groups R3 may be the same
or different. Preferably cisOor 1.



Wthin the definition of the group W the groups RO and RI O are each
preferably 10 hydrogen and.t is preferably 2 or 3, nost preferably 2. Rois

pr ef er abl y ixygraggn, CLl- 6al koxy group (particularly methorgiEPwosd2 6Gal kyl
group (particularly methyl).”" Rc is preferably hydrogen or nethyl .

Preferably both Rd ﬁgﬁje e Et?éﬁ&ulagg%% cﬁ%ﬁ%ﬁgm‘ioﬁ i Byrtayl
phar macet | cal (GsEs2anFSY) 474 Pt fmebi! G T5H2 & g B HBtins

accordi ng to t grospofifoemnladii) iathat incwhich A[i§ 2 sipgle boxgd, 32 is pyridyl and P3 is phenyl.
trifl uoronet hykpéienyhpsarasive dptibndlig stbseinited B Y pRfeprRd R2iafd R3\gkdupsde! €, 20

cis- 1
-[ (2-fluoro- 3 fiﬁc’fﬂ?e&oafb%%t hyl phenyl ) acet yl ] - 5- met hoxy- 6- (3 4,5-trimethyl pip
erazin- 1-yl)indoline, cis- 1-[(2,3-dichlorophenyl)

acetyl] - 6- (3, 5- di me¥Yhyprefepablypa single byhd, ChinoetaiNIL gionplol i ne
cis-6-(3,5-dinet hyI H ?5@3@&% t¥d%\§f\)‘v tW%a/gJou;L ”cﬂicﬂMholénﬁgxs%&&\i”o' '

di 1- vyl
1-[(3-ch APARN. 1S e 3w R2am KL we pashmpefezbly) _ 5. et ho

-xyi ndole,. 16i shydrogen andtls preferably20r3 most preferablyZ
1-[(2-fl Uoro-3-tri beWﬁeﬁiabWW)af%ﬁﬂtb)lyéoﬁﬂ@Q:&l@ulﬁrlﬁﬁxeﬁmﬁy)tdrldie'f hyl pi p

ir ([a;l (r:]h: o; oyl?,) @gﬂfmf(g ‘Elaﬁ mﬁ 8‘)r ag{llg\ocar bonyl ] - 5- net hyl - 6- (3, 4, 5-

tri nmet hyl pi perazi n- har maceutical |y acceptable salts
~ thereof. The corrpouPnﬁ&rdﬂYthh Iaadﬁr")armctﬂﬂor m aci d addition salts thereof.

%}

It will bejsappreciated that for use in nmedicine the salts of the conpounds
of fornula (1) shoupd it t

phar maceut i cal |y accepe?l%gl"“mgu 981 rqg‘{)ngo@%%@e uﬁi% Y ?ﬁg s%eggrﬁlfefil ed in
the art and i nOflaWtoRaRhaEmares HEQEFCP‘H 35 Pagtjcularly gregerregicompoyngis

such as aci d adectiotdingroshib irvehtiomeret Wi t h |norgan| c acids e. g hydr ochl ori c,
hydr obr omi _c, | sul1t( ERlorot -rifivordhietB 1R §1] 1?@{3&5 -BhALSIHipAAnACIfiRddte, O-
succi ni c, ei g, iC
p-tol uenes foﬁ”"'1 i’?fér?em m%hy&%eﬁ%baﬁ?txg-l elﬂegéWf % {;?e‘g; g%‘?ghylpfeﬁﬁn'
01/ 23374 PCT/ &bobinsiolins The conpounds of formula (1) may be prepared in
~crystalline or cisdri(Z;3-ichiiréphesyl)dcety 36-@1edimiethylpipesdzin-1 -y1) S-methyxydmiolioa al | y
be hydrated or ;ARG Sal Ehetnl it AL DihelrBE)-VILL mbiri 5.
stoi chionetri ché%’&t E-symlv%r q*n'gc)orrpgugfi’} Fg@ t?ﬁ?ﬂg@/g%?pggsﬂmﬁamunt s
of water. 5 Cef ) fi rnula&a% are capabl e of existing in
ster eoi son@Pi ccﬁdrﬁﬁ%dﬂe@'zgﬂummn%?yﬂr% dimethylpipesagin-4yDahthethonyindole,
I nventi on ext eadd-(Bflacrol3-wiflublohseehylphenyl)acetyl]-5-fluoro-6-(3,4,5- tnmethylplperann 1-
- “yDindole,
. cis-1-[2-chloro-3- (mﬂuoromethyl)phenyl)ammocarbonyl]-5-methy1-6 -(3,4,5-
trimethylpiperazin-1-yl)indoline
30  orapharmaceutically acceptable salts thereof.

The compounds of formula () can form acid addition salts thereof. It will be
appreciated that for use in medicine the salts of the compounds of formula (I) should be
pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be apparent

35  to those skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19,
such as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic,
sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, acetic, fumaric,
cifric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or naphthalenesulfonic acid.



stereoi soneric forns and to m xtures thereof including racemates. The
different stereoisoneric forms may be separated .one fromthe other by the:
usual netwods23mr any given isoner may be obtained by memEr®egReci fic or
asymmetric synthesis. The invention 10 al so extends to any tautorneric

forms and m xt ur egné &shigRhds SERSRAKTH A, bel aké&‘iﬁ&%tﬁl'iln@@fhoﬁ ed
using procedures kno esent

i nvention al Lsé %@#&ﬂ@’%r%%ggtlﬂyn?ﬂy% ?:\l??tg‘ﬁ%s lé’ver%(? E}‘ﬁlﬁ of
formula (1) cm it sappRatichioraeiris hydswtesastviabl as cempeundneantadningusariahlec onpr i ses
15 either. (amowgofwafer s NH, coupling a conpound of formula (II) Ra

_N-(C = 0) 20 (U) Cehgln%hﬁ?uﬂa@ofﬁnﬁﬁaﬁsafe'@& eﬂgffegf ﬁs?\e\a égﬁg)rrpound

of formJIa (L1

and Re are aée&éﬁﬁsﬁé‘?ﬁ’n}efr"@{;r"?ﬂi’i‘ﬂmﬁs andge mye °Wﬁ§tF \F°F”§ Sereactl ng a
conpound of fsteregisbreri¢ fgyms &l tNR&ﬂU@Stk(etedf mchxammo@ms:ﬂ?he GEEEEEPO0/ 09442

I( InI \IN;N ch RS ?@Qogémaﬁ@foagsg%i b@@gmjr&dbﬂéﬂ%ﬁme(dtﬂerwm @MWQrﬁyf0[w| a
as  deflaeeloRRP %ﬁgy & idrdl, {3‘& o‘}r JH’ Q?npgm%ﬁe” or
where Y H%JB 0 Sd |
fsC)Ra \e(fe oexten‘ﬂ%omtewommfgﬂa%w xR th "fgr(r:rul gou?l)oand rumsJ gn(V)

approprlate IeaV| ng group, with a 10 conmpound of fornmula (I11) as defined

above; and opti on@bwom@amé inREntiofl calfbd fieparé li%ﬁ%%ﬁ'ode&)res kldwnGh ﬂ{efah

renovi ng any r LS into
anot her co rrp % ¢ Afsg&t gﬂ E’H’%ﬁ? mvg&? N aﬁor? Q&&S%%?Pr?g%r}g’f & B’te? aran‘tgg g%t abl e
salt. 15 compound of formula (I) or a pharmaceuncally acceptable salt thereof which comprises

15 either:
(@ where Y is NH, coupling a compound of formula (II):
R2-N-(C=0)

20 | @
in which R2 is as defined in formula (I) with a compound of formula m):

(1)
25  in which W, Rb, RS, Rd and R® are as defined in formula (I); or

(b)  where Y is NRS, reacting a compound of formula (IV)

| | R2-NR3H
30 ™



The reaction in process (a) is conveniently effected in an organic sol vent
such as dichl oronet hane. .I.n process (b) the urea form ng agent can be
carbonyl diwodnzaml e, tri phosgene or phosgene, and carri RCI/ERPIOI0944R an
i nert organic solvent such as dinmethyl formam de, 20 tetrahydrofuran or

di chl th . apblones di o et f
onl o1 oet hang, i RELEIKS Wea@h@f"‘%““‘"°"f‘"§9§£%‘“e"° oRlEIEAD & o |

base such as tri m ne or ridine. ., Cess
may be a hal og@?ﬁ”é@é@%ﬁ‘?%ﬂ%ﬁ’ba%@w @%’Pgﬁ e be carried out in

an inert organic solvent such as 'tetrahydrofuran or dichloronethane at

anbi ent or el eyt edwhREWEE akMER bofid, ! Y ®éondpoRas 6f HHhllad¥) 25
triethylampe or pyridine. Alternatively L may be.an O benzotri azol e group,

prepared fT¥om hydroxybenzotriazole and a carbodiimde, and the reaction
may be carried out in an inert organR&-¥olNtrIsuch as tetrahydrofuran,
di chl oronet hane or dinethylformam de at &WWient or el evated tenperature.
Compounds of fornula (I) can be converted into further conmpounds of formula

30 (1) using standarfd.techn.ques. Th ol l.owi ng exam s are given,by wa
of (11 uatrad o Rt ResoS datebdSR ol it 2% At e ey ety B8 of =
formul a (1 }0wheerepaynkef fosmpla fHD gedefined abave; possible to introduce a C

1- 6al kyl gr oupakyoptiofalBrthéredtek foileithdr ptdcess (A)s(er &):nol ar equi val ent of a
Cl- 6al kyl hali de..and;

éagﬂnfq)rmg | nt of a suitable base in an inert

sol vent. For co ounlé'_1 0 orﬁ?’ sg erein Wis a gro -0‘4%2 2-, it is
possible to 3% ¢rURg 2 porRoyng of f H%M@FB‘?‘W’WF‘B"%—#E&’F“ an

oxi di si ng agent fmngaphamgceitichilpzcgeBatde shltcyano- | , 4- benzoqui none in an

i nert sol vempt such as dichl oromethane or toluene. |Internediate conpounds

of formula (I11), (I . p ' i ald [ e or
can be pr ep<(31r e)g_ iﬁ%&ﬁ%ﬁ%{&&g%ﬁ@ E?gﬁ%eg‘?éé‘?ﬁ Eﬁ%c;%&%tgﬁ g??lc%%ﬁé@sh#%%m
PCT/ EPOO/ 0944291¢ 28t hose skilled in the art or by anal ogous nethods
t hereto. For exanpllpprovesy () the mteaforedngagest ah bé carheryd diitnjdazole, taphosgend of r om
Ehﬁny! acetic agﬁd§§ene;[ éiﬂrchaieu%tl M ifeft orﬁn%iﬁs%[v%ﬂt Ju&pﬁsl diﬂﬁth?lri&grfh%?_&%]gi tng .
Denzon 2058, tptidah ARG b SRy S e
di spl acement R b#se s¥ehiasdriethylaming pppyTifing: o afford the benzonitrile, followed
by acid or base hykipodcgss (§) the leaving erdnp Lanmy becd Inllegen &g, ¢tHiaegraipidnide i n t he
art that it NMyeahRnHeseTaimedont R iRl orgdfl ofVeht JullRad loitthydtehh bpent s
during some of .t Qg atég_‘\gg gr ocedur e%év%d%n ggrc{g%riog%ct I on gng %egr ot ection
t echni ques _can 5ROTpRickane 8t ambicns of elevaed tampes P B PRSSFRSS &1 APRCSEERH 10 as
pht hal i mi dé3? b#iethylamingernyriding c Altemativeliol mayibe gn Odeenzotriezolegrourcarapesed | i c
acid groups cfrombhydioxglienedteiazobsand sitcerbediirhldd cinyg dise resctise iy de garvied SutdAén be
protected as agghtganic'sEivektSuch as tetrahydrofuran, dichloromethane or dimethylformamide at

ambient or elevated temperature.

Compounds of formula (I) can be converted into further compounds of formula
30  (I) using standard techniques. The following examples are given by way of illustration of

this point rather than limitation. For compounds of formula (I) wherein R€ is hydrogén, it

is possible to introduce a C1.galkyl group by conventional alkylation using 1 molar

equivalent of a C1_galkyl halide and 1 molar equivalent of a suitable base in an inert

solvent. For compounds of formula (I) wherein W is a group -CHyCH»-, it is possible to

35  convert this to a group wherein W is -CH=CH- with an oxidising agent such as 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone in an inert solvent such as dichloromethane or
toluene.
Intermediate compounds of formula (II), (III), (IV) and (V) are either
commercially available or can be prepared using methods described herein, by methods

@)
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t hi oacetal s or thioketals. Deprotection of such groups is achieved using
conventional procedures well known in the art. PRharnaceutically acceptable
sal t s maywbeupasepar ed conventionally by reaction 15 wi rdu/EHe@ossr opri at e
acid or acid derivative. The involvenent of serotonin (5-hydroxytryptam ne;

5- HT) recept %éwhfbﬁoé%%ﬁhﬁ&m@éaﬂb% e&uﬁehoceftﬁe?a& SFd}éiadm@weﬁ‘ew ewed -

by R A Glennonl ot o t C||n

Neur osci ence ‘éFH‘eg’fﬁeﬁ\??g a(g% @aﬁve%@gbp eﬂm h!rﬂ%l y%e W | ki nson
and C. T. Dourbrepared romsie serpspendraschepsois ackslsiby piadar Ba%lpgatlaweé;om cal
Aspects" S. Revobihgediction to the bend] slyohal) dolibeed by IbkaWex‘émnI{o the Berdzypbrbrhide, .
Serotonin re | ' such as
nood di sgrd%igéﬁe‘fﬁug‘%{tﬁl@g?ﬁ?g&% gﬁaég’gggf)&naf]ﬁér%?&%?\%ﬁg#gggéaﬁbgnd
dysthym a, a eetiyg‘ Ssorders, ‘i ncluding general i sed anxiety, panic
di sorder, agor aph#twill be appreciatedtodhoss skifled ipiheartihatdt maybe esessary & Hoteder and
post - t r aunat icert4ih FeadtiveGubLittats, dufibsome ofitleCibeed rocedins.| Sthndd@d frtsetisn a,

amesi ¢ di SO g s ARG AYEHARSATAbE theTCFEY oo Eﬂ#gﬁ%@?%mmgé e

eating behaV|ou rvas

r reX| f m a nervosa,
di sor der sl0 (|aﬁEP‘BﬂFﬁ‘a dﬁe%?YL'rr %’Y ghony} prigy; Qﬁ“’laﬁ‘{ﬁshﬁf‘ ﬁﬂ’t"d‘F‘ cﬁf‘é‘E’Fders
such as Par kicasbapretectdil seentars. &Iddmde prketone Raauips panche protelitsbas siestals, ketals,

neur ol epti c- igydateRfs JPMileRA Meépfdtedtidn bPsudh E@ugoxsdm&}eaeﬁhgsomeﬁioaﬂdl sorders
as well as ot herdlggy‘gm ownqnq_{saptrders such as schi zophrenia and
psychosis. S Fotonin receptor nds have been shown to be of use in the
Preatment of oneEhamacRptinally eceoih Alkymay bepreparedioopesatipnally by frartione

di sordersl:suchthaheaﬂpyqpuateacidlmaedﬂa;vaﬁasospasm (particularly in the
cerebral vascul ature), cerebel | ar ataxia and hypertension, as well as

ecretion are f‘ﬁvﬁﬁ%& @%ﬁ%%%ﬁ?&%mg?%‘ﬂ?e%%? A

menst rual t erp§pkasm hap beengeviensd by - (denpea in ‘SerpiompsRegepiarshi gh
affinity for clinﬁ;aﬂiﬂﬁrﬁaﬂms’eplemosclmceau@éhammghmm 392900 d,i36gnd bher apeuti c
utility fr the wilgdbAaad Caf. Dolifshih 98GR HebifitS ' FasRABA CEbiGReSt ed

that a -7 01/ 2 / ()a% ceptor ant agoni st
shoul d act ad*R® ?sasgggﬁo‘%g%% reé%%n?‘l"gﬁ‘%"\é%ﬁ‘ f s Phar macol . Sci .
1994, 15, 220). TReopigEFPtOrHRAYRbewymplicatrdip amé%o%@ el asdmesd
formula (1) aisoslersiiuding dspréssioh,|syasonad effective éxsmdb:tanﬂdysthma,lanxietye tr eat ment
of the afor er&?sm‘-deenﬁeludingfge&%aed mélelr,n RE His&‘d&a&%oriﬂ%blh,r%éiﬂltﬂhgﬂ rovi des

in the trBa ﬁ@%ﬁfﬂmwﬁp&gﬁv%%?r g R Lo e R 3 he
i nvention pr dnalygling % gangyic disqrdsrs apg %P@éﬁoeeteéwrsémmmaﬁt@gw 18t of
t he 5- HT | B rofesing behavivubs inefudingahorexia nérvasalaad bylithiamervbs sleaprdisoodees
di sorders, \highing G¥REbHES TR rRythi ndtorABraRdut NATARGMohGAl | Y
effective ar‘r%u Igeatlse,o em%g 1‘(1)1 a&inson’s disease, neuroleptic-induced Parkinsonism and tardive
30  dyskinesias, pain disorders as well as other psychiatric disorders such as schizophrenia
and psychosis. Serotonin receptor ligands have been shown to be of use in the treatment
of emesis and nausea and may also be of use in endocrine disorders such as
hyperlactinaemia, vasospasm (particularly in the cerebral vasculature), cerebellar ataxia
and hypertension, as well as disorders of the gastrointestinal tract where changes in
35 motility and secretion are involved. They may also be of use in the treatment of pre-
menstrual tension, sexual dysfunction and hypothermia.
Ligands with high affinity for the 5-HT receptors are well recognised as having

therapeutic utility for the treatment of the above conditions. It has been suggested that a




10 of fornmula (1) or a pharmaceutically acceptable salt to a patient in
need thereof. I n another aspect, the invention provides the use of a
conmpound ofw{)gfligy( @& (1) or a pharmaceutically accept abl epéf}F bodigsgieof 1N

t he manufacture of a nedi canent for the treatnent or prophylaxis of

di sorders in which an anta on| st of the 5-HTIB r e'tor 1.5 benef]

particul arly tHelesivsriEH %Waﬁhgmaﬁﬁ‘raéag B’i‘s FRICHEY g@f%n 15
The affinities 'héndslﬁ'hammnqzloSmd@%,flim@ i nvention for the 5-HTIB receptor

can be deter nined It bitGerk BivkiRivnMsolpRsViadsifashriotist sfFomasal) oo cel | s
expressing 5- HTLB ac&gl%a%%ﬁfufﬁlésa& G Gl ﬁ(egegmgp&m eafthel fils.

buffer My2- an d’ ensioQn is
i ncubat ed widt h Ipgapicwjan ghe inyemgion provid Fss °R/b Wm’ﬁé °f)f?F‘PE’P ® gre ?hWa&‘?\‘Hcatl’é(st
drug, at 370C fao¢eptablersalt fidrase infhe tredtmaerit ot proghylsxis efsdepression. 10
concentrations (0. 03knHMr&er&p&thﬁéeﬂﬁbnﬁﬁOﬁ%@iﬁ@&lb@@tmﬁhé Hxs&‘&@rs%ﬂx%{%'ah' ¢

Pheubaci on i 5 GO OB LA SHIPHE ISP Tl B Aot ehnen garc Byorders,
(filters pre-waitidtcamprises3uiministoring 3 sagand th@rypeuQMYﬁa’mya@tnounttof compermded
e e Tt A
exanpl es tested.in accor }n S o) (? assa )
found to have PHamee iaca@ i gpftiberes éﬁﬂ aniachire of amegicament fonfe o o
pKi in the hi gmtrnqnamgsomhylalswfdlsgrd@rsiﬁM&l@@nentagMWMS%ﬁammmmS of

this .invention Hefdfichd, fatiBulaBfBe hdfdeaftned disoriers(rabr@ phitid@ ek iddphegsibh.ndi ng
assay neth -which are well known to those skilled in the art. All

exanpl es tested were_fo g ngd.to_have a greater .than a 10-fol d selectivity

over 5-HT1 D receptldF atbniies of e compounds gtthisguyegfion for fhe OriY 1 Jecspter captbhier
bi ndi ng sites wletehmined hxeﬂﬁlfﬂlowmg ragiliganci binding assdye rCHO legllsrexprepting S-#HIhgt ypes

?Egndgpggn ][lglr g'&ePﬁgf(ﬂtxomg celw:? a@%ﬁmgre%éemnﬁstmda $2 ha\orad WI1OPhLET
'80-fol d sel ect i3 %/qso(%fnt%f% ?‘%‘5%8‘“8 1sm?u%§tte8¥§tg?§i§1r?|ﬂ§5q4gﬂ4§§?9§ ak{)tfl t he
~ conpounds A0 t rhusfe; (B4 testirugat T e forp aynutese Fgehjtesifrugistestedias 19 owi ng
procedure. CHO coadentrannms (G@lemMstodl3 yMdinal emmsenmgtion)with hen-specificibémityt ors are
TS ST Sim s sy e pt ey
* Lazareno et al. %&H“Efsﬁ'ﬁ E’P%d&?io y §)49)
with some m noranﬁmﬂqam\awwmmﬁmt Wﬂﬁ@@%@qgs pKi walugsrase Mi@\!ﬂé%d ed
‘at® 300C f or2530 franithe $G5() genefated by Il Refatine fehet sqapds cdrvd fitting frogapmesence  of
MC12. (3 m\M), Nad Qﬁ% ste%ﬂ&goﬂéﬂnémgﬁﬁﬁm Bindin Weieh"o

2 Wit e

W t hout conpounds. ditlon

t t 5
558] GTPyS 5 ( 0BpYRE ERisSl oRRTHe FieerS i FOBYTaLing & pR i Blgh?nut es
i ncubati on at meomﬁ-

The select1v1ty of the compounds of this invention for 5-HT | g receptors can be
30 determined using binding assay methods which are well known to those skilled in the art.
All examples tested were found to have a greater than a 10-fold selectivity over 5-HTp
receptors and a greater than 50-fold selectivity over other binding sites within the CNS, in
particular, other 5-HT receptor sub-types and dopaminergic receptors. Many examples
were found to have a greater than a 30-fold selectivity over 5-HT1p) receptors and a
35  greater than 80-fold selectivity over other binding sites.
The intrinsic activity of the compounds of this invention can be determined
according to the following procedure. CHO cell membranes stably expressing human 5-
HTp receptors are homogenised in HEPES/EDTA buffer and stored in 1ml aliquots, and
[33S]GTPyS binding studies are carried out essentially as described by Lazareno et al.,
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speci fic binding was deterni ned using non-radiol abell ed GTPyS (20 .tM
added prior to the nenbranes. The reaction is termnated by rapid

filtrati ogobpidugh Wiatman GFB grade filters fol | owed Ryrgpetpshed! Washes
with ice cold HEPES (20 mM) /MC12 (3 nM buffer. Radi oact|V|ty S

d

horeat tor refdifts ”"993531 ) pL A BAGELEREEYs, MBhBaRls HBe el o
f ound, usi ng pF‘h’é‘cT of 3R Eiqutsg AR 204 HEP F%Hﬁ%é?ﬂﬁ:ﬂ%ﬁwm of
formia (1) $lﬁcMg6‘/lal@mh@ Ne@E{180 oiM), GDPi (6 j1bt) cafl mswachate (@Rim¥D), ittef | ned by
?hscal e In wﬁth@ht Joﬂﬁoh&ﬁisu?hé-tegcd?ﬁfié ﬁﬂfedw%e(rjaaamaym@ﬁmﬁ% 16TPR tedt by

e agoni a nega va cat es
mverge a on| s o?n?%ngﬂéﬁfnﬁ"l “%8 ?g@gﬁi@ é’gﬁa g%dqqi}q?”y of
drugs acti ng SBgcift e %w detrrmpined uﬁ%m@@labgﬂqd ﬁu(%(éelMD nddeﬂpemapt
(Hoyer and Baistcaérabrafese THsreactiorlistermiaattd by mpid tﬁﬁatmm-augwwlhmiha@m[ Vol .
141, page 2k fikkrs iffouillol 84S ghsnBOWRYRE coSlB‘rI;‘?ElS'(Q?Eﬂ/?/ﬁf SR | e

according to functional ass |on
be usef ul antbf’&%r Radioa ‘fcﬂvé llsn""l gx‘f’{'g '%““g ROP SPREifomaty- @ﬂ’é@f’
conpoundslOof l&hﬁT%ﬂPl‘rW@ﬁPﬁl@rﬁs SHGIBY S fungtionnl BsO ant agoni st acti vi ty in
vivo and that such heobsenfnad, mdglméﬁﬁs](ﬂ'ﬂysﬂhﬂuﬁﬁsﬁkaﬂihaﬁgérdamrbomﬁouﬂc@pl d

- gnset of 2ot bRy @d&%%yn@gﬁﬁgﬁ&ﬁ%ﬁ% Pl HERHEA B9 A Ui CgMPOLUNS:

rapid n NSe€ 1's seen
o hi 2P dayﬁﬂffﬁl Ylech 0 definey thF Eaiopyt pespese it @gwb@aﬁ@mii 98sed to a

period of abdefines antmpwmandmeaaum ivalue lndmwymwa«t agmumlf!l'heshfﬁtmlhcsynl ic
ant i depr assadéseribiag inttigsid dc6ivigy offu dﬁpr@tfemfc@ﬁ;slvd ﬂ:céﬂtars Yk*“rb&dgnia@d/ﬁ an
i ntrinsic acilevdy 9éra9d§§&’c{ekéeﬁ&tfsﬂlﬁ A cafécl?c- & ﬂlf[&%squnft I onal

assay are prefery ounds, ar Kel
ant agoni st s P?ﬁe\ﬂg 75)5’5%’ %‘U‘i"%ﬁ’?’;ﬁ ?rék‘?séﬁg@éﬁf)'@&% tied acepringito,tisnt i on
have an i nt funetional assay, thetcpmpeounds ef thisrigeenBorOwill 1@ \Beful antidepressargs isoivagoni st s -
in this fUﬂCHt'lQBﬂievm)ﬂaeﬂrEfeﬁa&c%n swmdsﬁab@inohhﬁua@ﬁm SIS, ﬁgf this
éfa
ectl Vi

i nventi oggha ng??é&vﬁ#;ﬂzw’ a 1?.9381 w@%ﬁ’ix)g I?ﬁﬂf&%lugr eceg?nyrA

denonstrate | mt}?é

toget her wit PP Ws?tr‘l’fP‘f |"(:P35E ragvantageons ?TS“B mtﬁw Y epiday. |t
wi || be appr ensetefadtion) we mesm thaka theraperitia réshense istse¢rinaithin [ elayofivgm first's
according t om%wmmecuamﬁauh@dy@@b@ae@yﬁéﬂbdwamm tdys©P Riok\GAibIPN W t h

one or nore %t f:al%f’sﬁﬂfi @Eﬁfﬁfcl ?e@gaﬁ%saix&’[mé ﬂgﬁance different

antldepr gsant he™ ¢o ounds of formula (1) in

t herapy, “they wi I bY’h‘ﬁ“ Vg g inripsicackity afQ-2 of lessdn the in
conposi tion pirodtd Gmwmhl assayatkopreferrgly as tesecompowdds preandre tikely Ihe
present invepg ﬁﬂl&nﬁh&ﬁst@frﬁwod Mumﬁwﬁubbﬁﬁémd&oms%eﬁﬁ&%ve an

PCT/ EPOO/ 094 nul a (I) or a
phar maceut | o4 é’&%ﬂ%ﬂ‘f 70585 e, SR8 S auntl ey
accept abl e carr| somppoynds oL EF’(Y&‘F“ PWWM t he
i nvent i 030 vmdmagmys pmﬁprm Flatﬁdy tigmonstrate high affinity and selectivity for the 5-HT g
receptor together with low intrinsic activity in the [33S]GTPyS functional assay.

It will be appreciated by those skilled in the art that the compounds according to
the invention may advantageously be used in conjunction with one or more other
35 therapeutic agents, for instance, different antidepressant agents.
In order to use the compounds of formula (I) in therapy, they will normally be
formulated into a pharmaceutical composition in accordance with standard
pharmaceutical practice. The present invention also provides a pharmaceutical



adm xture, suitably at anbient tenperature and atnospheric pressure, is
usual l'y adapt ed 5 for oral, parenteral or rectal admnistration and, as

such, my pa g formof tablets, capsules, oral quuigcghsﬁﬁb@hions,
pomders granu es, lozenges,: reconstitutable powders, injectable or

|nfu5|ble solutions, or s ensi Qns or suppositories. Orally adm.nistrable

conposi ti ons aremyegt, WF‘!F P@E§$é&°mﬁ%age‘§§°m®£ﬁ§@?’l@?¥¢ °'i‘)lﬁ‘|

adm ni st rat i on aneeptable salf thereof, add 8 phérmapqutigaily mtabman'@npmmmment i onal

gxci loit ents, tsuc hdas ApHafthRSuRAL &infposiioh bEhE invieAtidng ihich thaly b8 hrepaitt by
isintegrants a e

according to gé&w&%%ﬁ&éﬂt[@gﬂrﬁ %?&F%n%&ﬂlmﬁ h%B% §;e§ﬁu£?¥s 'gﬁﬂ@pa%%r al
liquid prepdr atfP’dHQI passateral grieqty adminisiragon al?d@i"s ek, pavee in the é@%"f)ﬁa lgtsy

suspensi on, solcapsulessoraldituidyirepesationy; ipuwders, granules) lozenges; renonstitutable povidess, f or m

of a dry produGhiectdtle biihfusfddhitiohs!br SAhenbibhs HRhsHosidried! b?d’lly%ﬂh’irﬁﬁa@}

vehi cl e before use Such 1 qui or ar ations nmay contain conventl ona
addi ti ves such °§ té CTRUERE ‘rml sifying agents, non-aqueous
vehi cl es (which m':ly'l‘ra qsm@cwmm@rmdgmm@mmwbmgmtdmfom andlmey r ed,

conve St i ona1I0f f lcatainrcon@mtional exdigiess)istch &sbinddy fyehte/ fllers) thbletingtlabidame, fluid
uni t dosage for gﬁaﬂ tion or
phar maceut i cal L%if%@grcr&t E%’QT lflﬁlﬁ%%%na% g“‘?{ erl Wé&éﬁ&gﬁo}ﬁﬁ&
conpound, depe EWE i QFS'I‘R“@’n? P on used, can be either
suspended or di ssol @@dllqmdtmawm%mgybﬁtmtm&pamﬁrfgrmhi apsoustdreily onpound
cant bgl di ssol \éﬁﬂ)eﬁs%n, sdlaes] @Rulsiosk, Eyrhpsir efikied, of n&Pve iﬁQﬁ@foﬁnfthUWﬂa&EO a
suitable vig a such as a
| ocal anaeslt het | c 1§ eser vwvegggé%gé%\ﬁwemﬁ%ﬁrxufe (gé#% Q'Slésol ved in
the vehicle. TOTPARHARINDLLONLAD FaNVERtipn m@ﬂasﬁqsﬁe%?% %uawn ding feehés, FRYBERngS t er
filling into tlagents,abn-aqutousrechivigsdwhich may dntludecdible/qils) praservatives,tand Hif
SUSPENsi ONs  ar glefifedPdnPéhtioNal TaR&irdRs bAdlorattie same nmanner, except that the
conmpound is suspen 1¥%n and
sterilisation cannog&g%a&%(t:%%np #eg‘gﬁyfﬂi&@?%?sa%e mT%%g E%?S%Htgﬁs ? be
steriliseddy sewpemdef the inyantipn prphanpicsyti YB@FB‘P@%Q]% thensel and ajsteride steril e
vehi cl e. Advantvaljieleu Thy compaund fdepérglirig omrthevedhidleighd cogesntraticn usad:,lcuﬁlbdelth&rt he
composi 11 on ey deelRiatibd U hele, """ggbm g ouiiify, SPTRAP B 1o 1
G0o% by wel ght . GpelperbloBiniqeBe e e Serlioct AR s red € b oppapouts

admi ni strat i on.andpreling shdvantageuslyesdiunants sucheas 4 lpcal pracsthetic; preservasives and

afror ement i @Sed baffaingcgensts arddissblved inahe/vehicld. h’Bo ¢ttheide thiegtabiliitiythé Bémposition

setiousness of cﬂﬁeﬁ’éz@ﬂ"aﬂ@ﬂ’iﬁlmﬁﬂﬁ)%bﬁh :@h i tg{gzofv@cfﬁ‘fder B O PRShte Baé

lar fact Ho |
0.05 (o 1000 MFPeTRS S s potsantal i e maghet SKaeD p&tﬁ%?i«wuﬂw be

adni ni st er ed nmonwpended imthgvekicls iesgad of beingdissolved, andtesilisationsannot bes a day.
Such therapy maycopiplistied bly@itrétion) THO ESmundRekbe RériliFedbExposukOto ethylene

30  oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting
agent is included in the composition to facilitate uniform distribution of the compound.
The composition may contain from 0.1% to 99% by weight, preferably from 10 to
60% by weight, of the active material, depending on the method of administration.
The dose of the compound used in the treatment of the aforementioned disorders
35  will vary in the usual way with the seriousness of the disorders, the weight of the sufferer,
and other similar factors. However, as a general guide suitable unit doses may be 0.05 to
1000 mg, more suitably 1.0 to 200 mg, and such unit doses may be administered more
than once a day, for example two or three times a day. Such therapy may extend for a
number of weeks or months.

QFL
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WO 01/ 23374 PCT/ EPOQ 09442 All publications, including but not limted to
patents and patent applications, cited in this specification are herein

i ncor por agedh ef erence as if each individual publicaty :
IBXSJE ?g‘cﬂﬁgya ; ilrE %}zer ence

specifically and individually indicated to be incorpora

herein as though fully. set forth. .5 The fallow ng descriptjons and,,
Exanpl es il ust rat‘t‘gJ R'%gca%?’ésp%%?g Rutd'f’p‘&'ﬂﬁéﬂﬂ gﬂpp’ﬁgt Q%H%H?’}soﬂt.edm
Descri pti on ZXhis epetificationare hgrein inposp@atad birwsfepanaeiasl if each {ndividual miblicationiwems| ut i on
of 1-acetyl - Gpéifivaly asliGhditidballylindiddditabeidé@pordiBd By refedinds herdin dSthodbBdull
0.15nole) in 500ml) was ltgr eated with diKgbCCB %lg, 0. 45nol e) lfajtg%d Y

| odonet hane % mL, O.19nole) and nai ntai ned at roomtenperature for 20h,
then conceéntrated under vacuumto 200m-. The residue was treated with

wat er (200ml) " andhe fedlopingxdepiriptions dnid [Examplds illbstotd the drepardtianal compounds
re-crystal |l i spehelinwmtigst. OAC to afford the title conpound as a white solid
(35.7g, 85% . Description 2

cis-1-Acetyl -5-nmet hoxy-6-(3,4,5-trimethyl pi perazin-1 yl)indoline (D2) 20 A
mxture of pdles@RYMY |1 1) acetate (500ny),

2, 2" - bi s(ld pleAsetylitobmaif-mekthdxyindolap@®ihyl (2. 0g) and cesi um carbonat e
(10.3g) in dwstgpeaaa&séném%&@%%&ﬁ&ﬁﬁﬂslom&ﬂhec&wwrn, ,39{Y; 484 ed at
280C for 0.5 R o%& §¢ he&erqg%g_le@@ Zkft prrf}g Fn s, Was treated
with D1 (6. E’,"‘é’ ) VB rRie Tl B (s 4018, Dfamale) pd adomsthaze 5 g,
Chem 1968, (1h7mb019meleland mypiaimed ot raom temngratge fir:20h,thes eoneanirated wadent
reflux for 7Gacuukiwe 200mt UFke réidusaems akdtedwith tvater (200mi)fand therpeetipitatedittered

concent r gised ATALEW R talli ' Wagold tRadli@d | ;
extract egswi tﬁ%ﬁ?ﬁ% 9The or%?n@?% [ onoﬁatga?ﬁéej?%ﬂf%ﬁ@hﬁ%teﬁd IM HC
3 .

acid and the( extract was basified by additi on of K2CO3 and
extracted wwth EtQAc. The extract was dried (Na2SO4) and concentrated
under vacuumpeseriptime an orange solid, which was chromatographed on silica

gel el uting widinQody0! Lo erhitecifibpefhobd Py EANILE ()T Oduct as a pale.
ellow sqlid (1. 3% .. cript rsopas . -

L s- 5Y“m%xyw9$§éa, o oD 2.2 s ipherainbaeebing . bisertiid

sol uti on of K20g)rndgesiumeasbaate;(H0.3g)inidyy dgsassed( oxangA$20rel ned¢r argoer r ef | ux
35 for 2h, twassdicatedat 289Cfor 08k pridhicitigaipink heteiencbasmixagel Thik Wad2&83 and .

extracted w T- ' ,i,&ﬁg, y- tﬁﬁl@@; ; t under
vacuum to af ;‘ht%trh 1Lt é)ggig?:g?%j(’:%ftr%o%q .‘gl%l’g’%a £ g%ggéﬁﬁﬁ?hﬁﬁg%o% )
Descri pti on A1,.5P2; 4.8g, 38mmole) and heated with rapid stirring at reflux for 70h. mixture
25  was allowed to cool, filtered, then concentrated under vacuum. The residue was treated - )
with water and extracted with EtOAc. The organic solution was then extracted with 1M -
HCl acid and the aqueous extract was basified by addition of K,CO, and extracted with
EtOAc. The extract was dried (Na,SO,) and concentrated under vacuum to leave an
orange solid, which was chromatographed on silica gel eluting with 0-10% MeOH/DCM
30 to afford the required product as a pale yellow solid (1.6g, 23%).

Description 3

cis-5-Methoxy-6-(3,4,5-trimethylpiperazin-1-yl)indoline (D3)

A stirred solution of D2 (1.6, Smmole) in 2M HCl acid (50ml) was heated under reflux
35  for 2h, then the solution was allowed to cool, basified with K,CO, and extracted with

DCM. The extract was dried (Na,SO,) and concentrated under vacuum to afford the title

compound as a pale orange solid (1.4g, 100%).

Description 4
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cis-1-Acetyl -6-(4-benzyl -3, 5-di net hyl pi perazin-1-yl)-5-rhet hoxyi ndol i ne
(D4) The t wd@nszapound was prepared in 43%yield from PCI/EP00/09442

ci s-1-benzyl -2, 6-di met hyl pi perazine (Og. Prep. Proc. 1976, 8, 19) and D 1
using a sinil a,lr,sgr 4L (R-HeRzyPB K Ainiilydpiprazin-129H Bt infthoLyindoline (D4)
Ci s-6- (4-Benzyl - ,Ag-gimethl I perazi.n,l-yly:a- NOX LoDk | _
title conpoundi¥E eﬁ?ﬁﬁ?@%‘”&r‘ﬁ?ﬁaﬁﬁ %2%é%§%%é?§%§ﬁ§é§éﬂu t’be d%}gef@??%%l? on 3
as a beige sofQrg Rrem®vgc. 197608519 pxFﬁD Hsipg a similar procedure to Description Z.

Ci S- 6- (4-Benzyl - 3, 5-di net hyl pi perazi n-1-yl ) -5-net hoxy-1-[4-(6-nethyl pyridin
- Zayl ) - ]iL prhbgsgylglhwgo: I ne (D6) dThe title conpound was prepar edI f(rjoEn D5/()
and D13 folTown S1 m rocedure to mpl.e L as.a wWaite soli 85%) .
15 Descri pti onC‘?%T&éIWlﬁf%f’ﬁ?ﬁgﬁﬁwg”t’%h?'ﬁggﬂ‘fh’:?wa@éﬂe i)?)_ A stirred
sol ution of neThetitlelomponmd wasgrgpardddione Dd ylalsimilar progedie todPrspRIPUOSFrASE.

1997, 62(11), gggggoﬁa{ﬁmoo)%mml e) in degassed toluene (300m) was treated
with 20 hexamethylditin (1'Qg, 3l muole) and

tetraki s(triphenyl phosphi ne) pal | adi un(0) (720ng) and heated at reflux
under ar goh0f oPe®KIPtion 6cool i ng, the mixture was filtered through Celite
(Di at omaceous Ea6t(#IBenzyls8; 5 dimethylgiperakin-1-yHeismetiony-1t [4€6-methyipyridin-2-y1)-
chromat ogr apheﬁn‘iﬁhﬁbﬂ]ﬁﬁoﬂﬂ @ehuting with 0-3% ether/60-80 petrol to
afford the tit .conpound, as_a col ourl ess oi _ ription
5 Mot hyl 4 ( py TR GE RRADpS S cippamttliim PR3 P13 KRt e préchalle

(9.06g, 26mmmol Example d a2 phfesdd{8P0F (150m) was treated with copper (1)

i odi de (49%fy, 2.6mmol e), dichlorobis(triphenyl phosphine)palladiuml) 30
(1.52g, 2. meb‘égcr%ﬁﬂn”r bronopyri dine (prepared by suspending the HCl salt
(6.07g, 3l mmol 40% K ol ugi.on tragting wth toluene and adding
the dried tol udthyldg| ﬂe'gif{"?*}?“?’hél'?@é‘iﬁ?%ﬁgjﬁhe m xture was heated at
reflux under aAgtirred solutisin ofmepthyl fibseteet 1 tngp e (GollestCaeahnSiheny ComaupF
under vacuum Téo, 6731y 13 AA3 g EBnirhdle)in degasted tolaeme (FI0DAY waswreatstdovitie HCO3

solution aRg t - e - .
sel el uti ndd Fﬁ‘ﬁﬁ?@‘?@@?ﬁ“{“ﬁ%ﬁ?ﬁ‘ﬁﬁ%ﬁgﬁ%@ 5 %’ﬂﬂwﬁgﬁ‘ﬁ"”@ﬁ‘d&é’( a1
g, 60% . Descr Aithegtsdgt Wgﬁ‘uw cF atgqn ff’é hy Pgicg gdiifxﬁ_rgx_ ) Wap. f)ﬁqt"ﬁr(?g%}é ( D9)
Celite (Diatomaceous Earth), concentrated under vacuum and the residue
chromatographed on silica gel eluting with 0-3% ether/60-80 petrol to afford the title

- -compound as a colourless oil (9.06g, 94%).

wtD

25
. Description 8
Methyl 4-(pyridin-4-yI)-1-naphthoate (D8)
A stirred solution of D7 (9.06g, 26mmole) in dry degassed DMF (150mtl) was treated
- with copper (I) iodide (495mg, 2.6mmole), dichlorobis(triphenylphosphine)palladium(II)
30 (1.52g, 2.2mmole) and 4-bromopyridine (prepared by suspending the HCl salt (6.07g,
31mmole) in 40% KOH solution, extracting with toluene and adding the dried toluene
solution to the reaction). The mixture was heated at reflux under argon for Sh and
allowed to cool before removing the DMF under vacuum. The residue was partitioned
between EtOAc and 10% NaHCO, solution and the organics dried (Na,SO,) and
35 chromatographed on silica gel eluting with EtOAc to afford the title compound as a white
solid (4.1 g, 60%).

Description 9
Methyl 4-(1-methylpiperidin-4-yl)-1-naphthoate (D9)
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-12 WO 01/ 23374 PCT/ EPOOr 09442 A stirred solution of D8 (2.0 g, 7.6 mmol e)
in acetone (20 nil) was treated with nethyl iodide (1.0m, 15mole),

stirred f yo@pady4and then allowed to stand at roomtenp?%y{bﬁnmgor 2 days.
The resultant yellow precipitate was filtered off to affor e pyridinium

salt as yellpw.cr | s 79) ., Jhi s s di ssal.v in E .(,30 and -
DVF (90 my) q‘gg‘%ed\%éfé‘aﬂ ﬁé‘égn(g%’gaﬁ oo mpaé:Fto %@2 "gg}yﬁﬁ W‘&’dﬂ‘f@éﬁm over
Pt 2 for 24h.iodife(lfmd l;@ml gtirpad; forh). ghjandth wekto stand @hlogmdempswe Ear t h)
and the filtrfat 2daysnTheresuttantyellod@recipitae wasfiltered offt®ufforad ite. pyfillinfany &g
artitioned Ww Ol G oRl i L hED ' | ution
gepar ated,, dlr)aiggglg N?i S )@83'7%‘?% trgpgg%t erc{?%ﬂ%u éﬂﬂ-‘Q@?"#ﬂér &)t he
title compoun®® 05?3% abﬁ}s( %433?‘3*1) gidggom plﬂé@’caf pgr ah'l NBERYE

4- (pi peri di n-wesyiltered threpah Crlita @igtomnaseoys Eah)andthe frapTon@nBaed ulerinmol e) i n
E)cuvlhl( 30 njl% hwausu;I duit@tatiowh bill Thid wistpiirtltionstiigtweed DCMand {0% Namd)t 3bdluﬁomlS

- chl or oét hy ar . , at. roor

t enperature fanﬁ %%%%es ﬁﬁl&:ﬁ#%%?egt de%rdrrtgﬁ g’?%%@&ﬁ“ﬁ%%‘ﬁ%‘é‘“r@%‘f“&u treat ed
with MeOH (3(%%\5?5 6 B comnound aiprovR pil (L83 & 91¥8).  The nixture was all owed to
cool and ¥he solid filtered off, washed with Et20 and dried. Thi's was
treated w th pédeipiwa@e8 sol ution, extracted with DCM and the extract dried

d t titl d I I

ginl Egnggg rg@@?y%@%%&?iw_%ﬁa%{l%tg(ﬂ% itlhe com?ou-n as a col ourl ess

4- (1-t ert - Butbidjetiongs I(ﬁ?’é&rlﬁmlﬁ)-‘yppl\i@?&ﬂhmwﬁéY‘@ IPEEN (.2fg.50! ut i on

of DI O (0. 33@mnial&)folidveey by -dbitivbetind chlprofiermater(8 20 g @mmdlé) and stireadtat ooty |

g 13 ngﬁggﬁltsfagtgn urd f&amkﬁo@g&aghaﬁaﬂ@%mg%@aﬁ%gw%%%ecaﬂg h, then
v - S . . i S. Was

di ssol ved in Cta) %ﬁ%}g%éar%rﬁfsﬁ ot rggfaéajlﬂmof?%qm{é‘gﬁa)d in wat er

(1om) and stilerd @avashsd with ExQped dried. clhipwasfrrated it 0% Ne:EQ5 selutéan, under -

vacuum t o appxuwactedwibhiDCMTind thecxiraat driediand coneeatrated wdelhvaxma ssaffddddhrqueous

citric acid aie cénipdund healcotbiRs$Bi P33 1838)ext ract was dried and S
concentraztoed under vacuumto afford the title conmpound as a white solid

(0.41 g, “°30 97% . Description 12
ci s- 1- [ 4- (1- CReseripsi®ndly car bony!l pi peri di n- 4-yl ) - 1- napht hoyl ] - 5- met hoxy- 6- ( 3,
4,5- trimet hyk{iegre BatixyearbyhylpiperidinaeyljDinaphthsic acid(DI1) | e conpound was -
prepared fromg dghtiod BFDEP (059N 2R id BEMGOROMHS Frehted FitRERlF-buB12S @ Pi nk
solid (52%. dicarbonate (0.28g, 1.25mmole) and stirred at room temperature for 20h, then
25  concentrated under vacuum to leave a white solid (0.44g). This was dissolved in THF
(15ml) and MeOH (15ml), treated with LiOH (85mg) in water (10ml) and stirred at room
temperature for 20h, then concentrated under vacuum to approx. 10ml.. The residue was
treated with excess 10% aqueous citric acid and extracted with EtOAc. The extract was
dried and concentrated under vacuum to afford the title compound as a white solid (0.41g,
30 97%).

»

o

Description 12
cis-1-[4-(1-tert-Butoxycarbonylpiperidin-4-yl)-1-naphthoyl]-5-methoxy-6-(3,4,5-
trimethylpiperazin-1-yl)indoline (D12 )

35  The title compound was prepared from D11 and D3 using a similar procedure to Example
8 as a pink solid (52%).

Description 13
4-(6-Methylpyridin-2-yl)-1-naphthoic acid (D13)
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Description 13 4-(6-Mthyl pyridin-2-yl)-1-naphthoic acid (D13) -13 WO

01/ 23374 PCT/ EP00109442 The title conpound was prepared from D7 and

2- br ono- 6- ved bydsppar i di ne using a simlar nethod to DescrP@I/ERN0/OS44E 459
fol |l oned by hydrol yS|s of .the methyl ester using:1M NaOH solution (-69% to

afford a white-g d%& %&%& 204 f6m Pt z{iM|2-bromo-6—methyl yridine using a similar

i = Ea Dator sty wyfvint ARGl enar o

from met hyl 4- 15‘?
a simlar pr océ‘Wbsql@@ééQ%]tptaffeﬁmﬂsesdléol ourless oil (69 9%. 10
Description 15 4- (6- Met hyl pyri di n-2-yl)-1-naphthyl acetic acid (D15) The
title corrpo% q@a@{ redfromD14 and 2-brono- 6- net hyl pyri di ne using a
simlar scrlptl | Iovve&#ii hydrol ysis of the nethyl
ester using 13viethy ﬁéf?ﬂ}‘ﬂl cefate) white solid. Description
16 4-Fornyl -1 'lﬁ:apﬂbhgmpmmdmaspmparddfrm@ethylﬁrbwrnod-mhﬁﬂbcmn(&lbﬂrgI onite

clay (759) and gHim"BI68Y2, QBSi)Qfsﬁéfi%hﬁla{r?ﬁﬁﬁduréfbﬂ&c idnaMla coibRribss o169
stirred at roog}r)i]enperature for hen filtere The solid was added

to a stirred s tion of 4-brono-I-naphthyl carboxal dehyde (JP 01113354
[1989], 25070g, 0.1 Inpble) in DCM (300m ). After 18h the nixture was
filtered, washddksoviption IZ50% K2C03 sol uti on (100n1 ), dried and concentrated

in vacuo to af fQiedvik lﬁﬂﬁ{_ _l_ﬂ%ﬁ{ 0|I (29.05g 95%, which
was di ssol ved i hydr ous an. e th a 1. 6M
sol ution of n- 6‘315 i ¥?‘ﬂP?ﬂ‘?‘fi|"Ws {SE?%%)&%H@;@ o 4@ Tcﬁ‘“?r &bpr opy !
borate (24.4g, 2 msthof toBescaiptiend (289). @llewwbxhb@rqivsmﬁtbemhw%ruﬂes | h
at -70C t heys pQMNdOHmmtﬁMﬂd%(ﬁﬁmﬁ)awﬁﬂeeom xture was concentrated to 50%
vol une in vacuo, and extracted with Et OAc. The organi c sol ution was then
extracted wth 10% NaQH solution (4x50m ) and the conbi ned aqueous

sol ution aci di fTAERE M 30 HO and extracted with DCM (3x100m ). The
extract was dridcBorand-lounphtiniboroni¢ acild (D3P} ness in vacuo to afford the title

conmpound as. a A/flittaérofKee moptistilonitd dayl f15g) 4 Wimethidosthofophate (75inl) in

Zgjgrggz)r(épw sezg% @g@&akgﬁ?@%jgm%ii &I?Hb ﬁg;i@

25.70g, 0.11mole) in DCM (300ml). After 18h the mixture was filtered, washed with
20% X,CO; solution (100ml), dried and concentrated in vacuo to afford the dimethyl
acetal as a yellow oil (29.05g 95%), which was dissolved in anhydrous THF (300ml) at
25  -70°C and treated with a 1.6M solution of n-butyllithium in THF (78ml, 0.12mole).
After 1h triisopropyl borate (24.4g, 0.13mole) was added over 0.25h, the mixture stirred
for 1h at -700C then poured into 2M HCI (500ml). The mixture was concentrated to 50%
volume in vacuo, and extracted with EtOAc. The organic solution was then extracted
with 10% NaOH solution (4x50ml) and the combined aqueous solution acidified with 6M
30 HCI and extracted with DCM (3x100ml). The extract was dried and concentrated to
dryness in vacuo to afford the title compound as a yellow-green powder (13.15g, 64%).

I

Description 17
4-Carboxy-1-naphthylboronic acid (Dl7)

35  To astirred solution of D16 (0.25g, 1.25mmole) and NaOH (0.15g, 3.75mmole) in water
(5ml) at 09C was added dropwise a solution of KMnO, (0.19g. 0.120mmole) in water
(5ml). After 0.25h sodium metabisulphite (excess) was added and the mixture acidified
with 6M HCI and extracted with EtOAc (3x 15ml). The extracts were dried and
concentrated to dryness to afford the title compound as cream powder (0.21g, 78%).
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(5mL). After 0.25h sodium netabi sul phite (excess) was added and the m xture
acidified with 6M HCl1 and extracted with Et OAc (3x 15ml). The extracts
-were dri etvaewkszmancentrated to dryness to afford the tipcgppsgegynd as
cream powder (0.21 g, 78% . -14 WO 01/23374 PCT/ EM 09442 Description 18
4- (2, 6-Di net hyl pyri din-3 yl)-1-naphthoic acid (D18) A stirred m xture of
D17 (0.32g, 1. % 3- brono- 2, 6-di et hyl pyri di ne 5 hydrochl ori de
(Synthesis 1 QF“'R‘“' % o 37g, 1.6nrnole), Na2C3 (0.48g, 5.6nmmole) and
tetrakis(tri ph&a&Dphﬂ&plpynﬂjn-Wl)Hanhth((iﬂacm(DI&)g, 0. 07mm| e) in 50%
DIVE/\NaEert g 2Q¥fked ABI?S 8F DY @132 efSH%ndl@]dﬁbroﬁfogP@-dfn%h ir ghe m Xture vas
concentra

wi th Et OAC ( zﬁx"%maﬁfoﬁﬁ g%n@%?{%%ﬂw*{?s @M%%W%M@Qh@ % ?&%{r@% h_Dau
(3x25n1) . Thete%% dphosntine) priladiym @H(0:0%96. Q.67remelshinS0UDME Mtemess. The
resi due was tﬁznml)r\madatematlfeﬂ]ﬁmderafgomf& 18he Thé inlixaure o Osticentated iR vavab
powder (0. 29gy ﬁ@@durﬁ@%ﬁﬁtb@%vhﬁﬂva@e?(zomn, washed W('th Et Aggzxjr%ml)ﬁc idified with

4- (3, 6- D net d
o o 3 b g sk BB 25 2 g R ar
procedur el o epurEdid diness e residieavariniumatedin EG0%) affid thertitlocompod as

4- (1- Met hy| - Ga WifPpoiwder (0.2Dgd693p)yr i di n- 3 yI) 1- napht hoi ¢ acid (D20) 20 The

title conpound vvas prepared from 3-brono- 1- nmet hyl - 6- oxo- 1, 6- di hydr opyri di ne

(Khim Ceter otl§| SOﬁ;il 1982, 12, 1662) and D17 using a simlar procedure
to Descri buf f ovvder “&“ . Description 21 25

ci s-7- (4- Benz1r(3,®1)9ﬂ€fh 'p!Brlam hoig/adid @Mt hoxyqui nol i ne (D21) The
title conmauﬁnmmcpmp@mdmbs f dl:‘rﬁmbﬂ%ﬂ)’ll-ch&n@-sﬁl-dﬂ% w%awaﬂﬁéaﬁﬁé:@ (Org.
Prep. Proc. Ak ,9&@11 r line (3.0

1990, 55, 201 s@ﬁg g uoﬁapgggggmﬁtppg/é SCr ‘ption 2 (75% . 30

Description 22 cis-7-(3,5-D nethyl pi perazin-1
yl ) - 6- met hoxyDeserdptlon2® et r ahydr oqui nol ne (D22) A solution of D21 (6. 8g,

19 mmole) in ﬁl@de@ﬁ&m&)-lwndhimpfﬁmcﬂ -yD)-1afmphthoit fse@popd over 10% Pd-C

| t § 1 th h
i eabl qui® ands ‘%‘9'23“59 Mﬁg‘%ggggm"q'm e bitclednspBiadad 10100

35 tenperat ur Q‘Eﬂﬁ w&ﬂ%?ﬂ?ré’r‘aﬁgmmtered
t hrough Ki esdbqgmpuondﬁ@s 2 uszp@wqré &b6)concent rat ed under vacuumto afford
-the title conpound as a colourless oil (3.3g, 63%.
Description 21
25  cis-7-(4-Benzyl-3,5-dimethylpiperazin-1-yl)-6-methoxyquinoline (D21)
The title compound was prepared from cis-1-benzyl-2,6-dimethylpiperazine (Org. Prep.
Proc. 1976, 8, 19) and 7-bromo-6-methoxyquinoline (J. Org. Chem. 1990, 55,2019)
using a similar procedure to Description 2 (75%).

30  Description 22
cis-7-(3,5-Dimethylpiperazin-1 -yl)-6-methoxy-l,2,3,4-tetrahydroqu1nolme (D22)
A solution of D21 (6.8g, 19 mmole) in EtOH (200ml) and THF (200ml) was -
hydrogenated over 10% Pd-C (1g) at ambient temperature and pressure for 48h, then
filtered through Kieselguhr and the filtrate hydrogenated over Pt (1.5g of PtO,) at ambient
35 temperature and 50psi (344.8Kpa) for 20h. The mixture was filtered through Kieselguhr
and the filtrate concentrated under vacuum to afford the title compound as a colourless oil
(3.3g, 63%).

Description 23
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Description 23 -15 WD 01/ 23374 PCT/ EPOO/ 09442

cis-1-Acetyl -7-(3,5-di net hyl pi perazi n-1-yl)-6-nethoxy-1, 2, 3, 4-tetrahydroqui
nol i ne (D3@donessts rred solution of D22 (2.4g, 8.7mmole) Por/EXdolod4dOM ) at
OC was treated with acetic anhydride (0.92g, 9nmol e) and naintai ned at 0C

00,0 1D 68 R B R M B A0 S o

vacuumto affof@2dhe title conpound as a yeI | ow gum (2.7g, 98%.
Descri ption 24 Aldtirred solution of D22 (2.4g, 8.7mmole) in DCM (100ml) at 0°C was treated with

Ci s- Il-Acet yl - égakfaﬂ%&egoﬁgi r%n?ﬁ)f Ha@&:asnén{eé a&°éﬁxremmeﬂﬁieaéd3ﬁﬁﬁté*das§0 rr{I))
qui nol i ne ut | 0,
at roomte i éhtl u °ﬂrsqﬁ§§ Oe%{.,@& \ﬁ(q%zeg ﬁ‘o‘ﬁ@@&?ﬁé@%&%
of 37% W v, 40m¢>¢@)=enufa@ﬂ|u9¢mawm toaffordthositecompound aye ysilo g(1. 1g,

| 7rmol e) . The PBYef the m xture was adjusted 15 to 6 by addition of formc
acid and stirred at roomtenperature for 6h, then concentrated under
vacuum and the residue treated with 10% Na, CO3 sol ution and extracted with
‘DCM  The ext r a@ess@rio® 2% concentrated under vacuum and the resi due

chr onat ogr dphe diseinAsétj'li-@meﬁmhtY-d 12,3, 4-tegratiydino-0-(3.45-tringith ipiperazin 1yl fuingling e
title conpoun a yellow solid (1.4g, 50%. 20 Description 25

ci s- 6- Met hoxy 3 r [ l,nol i ne
(D25) The ti tleé%-rgdédhgéf{&*yﬂ@7 égﬁ??) I{@H g{%% ée‘%lr’)’)rg’?h ure
to Description Ag“ﬁ’étreﬁe‘ilﬂ}‘hwe%ﬁ \4’| f’a e)’ fotfows by

ci s-1 - Acet yl - 6pprtiohwisez gddiGorbefdNai, G (mlgelrhzncpie)l “Fple pHrof ¢he mixtyr©Ne3 adjisted
title conpqynd ygsy Br!cﬁtﬁlﬁfﬁ%ﬁrﬁ@&&&h&timreb%ﬁht&n o dEbi6H, HeR QbmehtiRed O 9.

Prep. Proc. 197 G t 987,
26, 2817) usi ‘SF‘ "é‘B‘ | arres}crl%ct%é OQ@@% l’ﬂ&’gﬂ% exiricied ‘Pﬁ?\hl te
solid (53%. Dg)aqg\q ‘F @;ﬁragtpvas ed concentrated under vacuum and the resudue

ci s-1-Acetyl - 6-chidmétdgraphedwat siljdagehelnthrg with 0-20%i MeOH/BIQA¢ Bafford the titlet | e

_ corrpound was prcgﬂﬁ(;ﬁqagggm@z&l@xl hgcgro%;enatlon over 10% Pd-C using a 35
simlar ?gedure to Exampl e | oned by N-nethylation using a simlar

Description 24 to afford a white solid (59%.
Description 25

cis-6-Methoxy-1,2,3,4-tetrahydro-7-(3,4,5-trimethylpiperazin-1-yl)quinoline (D25)
The title compound was prepared from D24 using a similar procedure to Description 3 as
a yellow solid (86%). ' '

O

procedure

25
Description 26
cts-l-Acetyl—6-(4-benzyl-3,S-dlmethylplperazm-l-yl)mdolme (D26)
The title compound was prepared from cis-1-benzyl-2,6-dimethylpiperazine (Org. Prep.
Proc. 1976, 8, 19) and 1-acetyl-6-bromoindoline (Heterocycles 1987, 26, 2817) using a
30  similar procedure to Description 2 as an off-white solid (53%).

Description 27
cis-1-Acetyl-6-(3,4,5-trimethylpiperazin-1-ylindoline (D27)
The title compound was prepared from D26 by hydrogenation over 10% Pd-C using a
35 similar procedure to Example 45, followed by N-methylation using a similar procedure to
Description 24 to afford a white solid (59%).

Description 28
cis-6-(3,4,5-Trimethylpiperazin-1-yl)indoline (D28)
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Description 28 «cis-6-(3,4,5-Trinethyl pi perazin-1-yl)indoline (D28) -16 WO
01/ 23374 PCT/ EPO0/ 09442 The title conpound was prepared from D27 using a -

simlar pwaegshidse to Description 3 to afford an of f-why (.}'ﬁE Podhdste (9699 .
Description 29 5 cis-|-Acetyl-5-chloro-6-(3,4,5-trimeth |pera2|n 1

yl)indoline 29) A sol ution of 3.5 % under -
argon was tré-g‘f %F “N{ m*s%ea)ﬁe’eéi??ﬂgﬂ%g %&eled B& CHBH?P Brred
at room t enpafférdan 8ff-whitssold A6U)e was vvashed with water, dried and
evapor at ed under vacuumto a buff solid. Columm chromat ography on silica

gel eluting yWelh. 2% O—LJDCIVIaffordedthetltIe compound 10 as a white

solid (670ng,

ci s-5- Chl ér o"’6‘1( Cefyh- ‘Eiﬁ?'??eé‘iﬂ’{] frymethylpiperazip-lyDindoline M3N0) The titl e
conpound wasAmohqhaneﬂDﬂﬁrﬂgDQQmumiq)gnECM@Dlnd)utmewgmmte@wﬁrN-pt|on 3
to 15 affor @hléz‘%s&f:ﬁmﬂfﬂb gm Ivdmﬁxz?e ddaﬁ%s b 1B @¢hnp3 $or 3h. The mixture was

cis-l-Acetyl L O ﬁ% i net erazin, ne (D31) A

sol ution of Wﬁ@%‘ﬁ Bd'TWﬁB‘?e‘Sapom Igcu%og,})%%@zﬂqgoé rgon was
treated 20 W?WMPWE%E? pifgrdedthe §H¢ eemneund r oom
tenp. fono2 dmmhtesﬁdd(ﬂOmgaEO%BS was added (150ng, 0.84mmol e) and stirring
continued for 16h. The m xture was washed with 10% Na2CO3 sol ution, dried
and concentrﬁt ed. %ndﬁf) vacuum The residue was purified by col um

chr omat ogr ap lca gel eluting with 5% MO4d DCMto afford the title
conpound as awﬁﬁlger%ﬁ-’rsﬁg(mw IPIB'E!%m'lzﬂ)lBé%‘Wl(Bt"Won 32

Ci s- 5- Br onp- §hé ftledcompotmdwisprbpargdeftony D29 dsing J similat proceed@B3@ Peskriptidri3 toon of

D28 (25019, 1,509, 6o-viite96Rd (799, ) under - argon was treated with
trifluor oace?@c anhydrﬂihge (06 15°r)rfL .I'mmole) and stirred at roomtenp for
2h. 30 Evaporation in vacuo afforded a yel | ow oi | (100% which was

re-di ssol vedDessrip@mnplo nl) and treated immediately with

N- br onosucci ak-rﬂﬁetﬂis-ﬁﬁmg-ﬁ-a,ﬂS-nmbfh)rlpxﬂ'dﬁzmmyl)mﬂcﬂmw@slat i rred under

argon at rOoft(‘sbI%EIBnoﬂf 7 88/im iﬁﬁﬂ)a@bd’@&m&f‘ oEWﬁ’éaﬁéded in
vacuo to.affo e sal 100 sso OH (30 n
and trealzél ﬁ'ﬂﬂéﬁbré W I&Ag I f‘g?&%d git room)
35 tenper at uAédlflmﬂl adwlfﬁf&ﬁ @rsé )em&m %Q!ltlmﬁd\fa"cl@ dhe

partitioned héituveevas washed withr10%OA/COT$viutiohpdiitd afd venicentatddatidandagmapor at ed,
to afford thepd jefiliGe & REAERE bRSolumn chromatography on silica gel eluting with 5%
MeOH/DCM to afford the title compound as a beige solid (440mg, 39%).
25
Description 32
cis-5-Bromo-6-(3,4,5-trimethylpiperazin-1-yl)indoline (D32)
A solution of D28 (250mg, 1.0mmole) in DCM (40 ml) under argon was treated with
trifluoroacetic anhydride (0.15ml, 1.1mmole) and stirred at room temp for 2h.
30 Evaporation in vacuo afforded a yellow oil (100%) which was re-dissolved in DCM (10
ml) and treated immediately with N-bromosuccinimide (356mg, 2.0 mmole). The
mixture was stirred under argon at room temp. for 16h, washed with water, dried and
evaporated in vacuo to afford a yellow solid (100%), which was dissolved in MeOH (30
ml) and treated under argon with Na,CO, (500mg, 4. 7mmole) then stirred at room
35 temperature for 2 days. The mixture was evaporated in vacuo and partitioned between
water and DCM. The organics were dried and evaporated to afford the title compound as
a beige solid (264mg, 80%).

Description 33
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a beige solid (264ny, 80% . Description 33:-17 WO 01/ 23374 PCT/ EPOO/ 09442
cis-1-Acetyl-5-ethyl-6-(3,4,5-trinethyl pi perazin-1-yl)indoline (D33) A
stirred suspeossia of D31(200ngy, 0.55mmmole) in dry DVF ( 5PCT/EP0ANS44Er eat ed
with tributyl(vinyl)tin (O 24nil, 0.83nmol e) and the m xture degassed by

bubbling argon.. 4hQ %&Rﬁ 48 M]ﬁ,e\@gg, dded Et 3N
Pty R Lo g

cooling, the nirbutyl(einydtin (). 24mlc@i8Inmplelandihe pixure degassed by bukblingareaa wi t h

gngl\/le\ljg Og gxzad $i2h FSHUDAHHME STOME infiki@rk WaSAIER) Et, (0. 1524l R msndie) a%ea)fw ngr i ed
hydrogeﬁat e% @%&1%3%]@9&%0 r%\%ﬂa 2%‘%“? ng 1e mﬁ )ﬂtﬁre {:irwii ure
for 2 days. 210umer engar plgailenionidin %?90318%’(‘1‘:‘5? 2 ?%‘ﬂ

evaporation i nanaeesmctedwnhdéMHﬁe(mtmeaqumqsmbaaﬁeda(Km;) extradted with0 ny,
(g;/i) Descr i P! ey ied ShPevipdiaitto @b&f?scﬂﬁ%ﬁch%&BM&OWeB%EK)M(th))md\dOlj i ne
e € co are in S I ure
to Descri ptlonh ey tﬁ 9‘6‘?’3026@6@1( % & %Pa%n‘g %Léfmpi&yg
ci s-6-(3, 510 n‘éxlﬂna,ﬁopuﬂpreu@zwﬁq@ﬂtymscm ﬁmuaaéls\rapﬂ@wmaycwffpﬁ&dﬂm title
conpound was peétsduad af 4 bulf Elidiyo0wigds6298nat i on over 10% Pd/ C using a
simlar procedure to Exanple 45 (98%, followed by hydrolysis in 2M HC
using a simlar roceg re to Description 3 (80% to afford the product as
a pale brown s s ption 36 25
cis-1-Acetyl - ScMéthVLGQ,S,SmmlPFPFWWl'MBMEh#@#))| ndol i ne (D36) The
title CO”DQSde}i@ﬁtldJE whi Sreparallfra ©36 eising asintilr piobedisé RPeacriptivh 3as

procedure 20% Description 37 30
ci s-5- NEthyI 6 %ﬁ bghltsgﬁn@h);] pi perazin-1 yl)indoline (D37) The title

conpound was prepared from D36 using a similar procedure to Description 3
(86%) . Descri pDeswipdi®n35

Cis-5- Fljuoro 6 2-3-(3,5°Dinidth )t’i:;\éwiﬂnwazs-ﬂxedhox{mumﬁm(m& The tltled 1
compoun Le ¢ red by
orom nat ofdof THE He oo et A o T g*ﬁﬁé"%ﬁb s 8

1983, 20, 349, similay progisiyrajo Example |§t(? %&P“Fggg Vs th2M HCl using a

ci s- 3, 5- di net hyinplapproesiurecto iEseription 31(80%) to afford the product as a pale brown solid

Description 36 _

25  cis-1-Acetyl-S-methyl-6-(3,4 S-tnmethylpxperazm-l-yl)mdohne (D36)
The title compound was prepared from D31 and tetramethyltin using a similar procedure
to Description 33 (20%).

Descnptlon 37

30 cis-5-Methyl-6-(3 4,5-tnmethylp1perazm-l-yl)mdolme D37)
The title compound was prepared from D36 using a similar procedure to Description 3
(86%).

Descnptlon 38

35 cis-5-Fluoro-6-(3 4,5-trlmethylplperazm-1-yl)mdolme (D38)
The title compound was prepared from 1-acetyl-6-bromo-5S-fluoroindoline (prepared by
bromination of 5-fluoroindoline analogous to procedure in J. Het. Chem. 1983, 20, 349,
followed by N-acylation) by reaction with cis-3,5-dimethylpiperazine using similar
procedure to Description 2 (82%), followed by N-methylation using procedure similar to

-18-



procedure to Description 2 (82%, followed by N-nethylation using procedure
simlar to -18 WO 01/23374 PCT/ EPO0/ 09442 Description 24 (69%, followed *

by hydrol weesn@gs i n Description 3 (96% . The product wWespksghsiied as a
pal e yel |l ow solid. Description 39 5 ;

N- (4- Acetyl - L et d -
N (4 Acet vl - ?%ﬂﬁs”%’?‘ﬁ‘f@%ﬂ J&’?@d’gﬁ}ﬂaﬁsﬁ%@ QPR R9dha) v

treated th@Eﬂla%aﬁ'g’lB?lFaél% - 4.5g, 0.11nole) at 25C under argon with
stirring for Ih. 3- Brono-2-nethyl propene (11.1m, 0.11lnole) was added and.

the mxture §feldfffdn39r @ further 16h. The mi xture was concentrated in
vacuo and_par ((f et we Et20. . T gani ¢ phase was
dried andscoﬁ\}gré °H“\?§W\(ﬁﬂv§5 %‘%‘&@W‘?@P&d"c@ﬁ&und (32.8g, 100%.
Descri ption Aﬁ4-ﬂ®%2fh§@nqpheaylkcmmgb Odmblepinidry DM (240w ovas Béatyd 15 D39
(3|2 8g, O. :cn'ﬁhiﬁ)sodlﬁnw&h&’(ﬁo%%ﬁ,\gﬂﬂn@ld) Bt 25°C ahdeB Qgoh WA stifting %}1iﬁn§ a
solution o uene
(250mL) adde E&ho? rér%éﬁe M if#ll 6“&@%%&%'? O&;:?ﬂ%e Ifor 4h and
concentr at ed gif THPHUIR TS Sorggatra Fﬂ’?‘f’ﬁoéﬁéamﬁﬁ?‘bﬁéé’ﬁ“@?méteh

ag. K2Cco3 1and Etj@a Thegaganic nhhsesmsglavéaml coeesnttated ihwacin oIgiveithé titler @iipotndM t h
ether gave tim2.44 mo%corrpound as a solid (10.7g, 469% . 20 Description 41
5- Acet oxy-1| - acetyl - 3 di net hyl i ndoline (D41) D40 (10.7, 0.05nole) in

gl acial AcOH_(60mL) was stirred at 25C under argon and a .sol ution of

peracetic acPEs TR 49200 0. 09nmole) in AcOH (101 ) added over 30 ninutes
25 The m xt ul€S-Azetyk33+dimethy sl dlin-1-gl)éthambne (D40) Wi t h wat er (250nil) and

ext kg%g;iszi\n Dbgml\d 0.180oR) BABIuend(BBS m&em&fwl:ﬁd@ tanmﬁmmco xﬁig ndl 22562
a r or u :
01 % Descr*fF?. Ly ol @?‘%ﬁ%@ﬁﬁ" pOale “&"Pg&%ﬂ‘&) pilifo’ 48 Biione
(D42) D41 (1 omixtrg waphezied;ah refofpr d qncm WFN&'@{ whqewa% stirred
at 25C underparamgred béteeenEtO Avcind iad. K@G@gmﬂﬂmdr@aﬁ@piﬁse $4268 desijue evhivhal i d

whi ch was cokdt@ras&plmayemér wm&heaemﬂmb&&ﬂohb(vwgeamfld dried in vacua to
gi ve D42267 89, 92% . 35 scription 4

1- (3, 3-Di'net hyl - 5- nmet hoxyi ndol i n- 1y|)ethanone(D43) D42 (7.8, 004m)le) I n
DMVF (100m ) Ressriptionéby with nethyl iodide (4.73nl, 0.08nple), K2COB
(11. 1g, 0. 08SAcetoxyichcetyl-3,3 alimethybtddline @41)ar gon for 24h. The mixture was

D40 (10.7, 0.05mole) in glacial AcOH (60ml) was stirred at 25°C under argon and a
solution of peracetic acid (30%, 22ml, 0.09mole) in AcOH (10ml) added over 30 minutes

25  The mixture was kept at 25°C for 20h, diluted with water (250ml) and extracted with
DCM. The organic phase was washed (water, ag.metabisulfite, ag.K,CO,) dried (Na,SO,)
and concentrated to afford the title compound (10.2g, 91%).

Description 42

30 1-(3,3-Dimethyl-5-hydroxyindolin-1-yl)ethanone (D42) - : -
D41 (10.2, 0.04mole) in MeOH (100ml) and 2M NaOH (52ml) was stirred at 25°C under
argon for 4h. Acidification with conc. H,SO, gave a solid which was collected by
filtration, washed with water and dried in vacuo to give D42 (7.8g, 92%).

35 Description 43
1-(3,3-Dimethyl-5-methoxyindolin-1-yl)ethanone (D43)
D42 (7.8, 0.04mole) in DMF (100ml) was treated with methyl iodide (4.73ml, 0.08mole),
K,CO, (11.1g, 0.08mole) and stirred at 25°C under argon for 24h. The mixture was
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-19 WO 01/ 23374 PCT/ EPO0/ 09442 diluted with water (500m ) and extracted
exhaustively with Et 20 and concentrated to afford the title conpound
(6.49, 77%woékBsmni ption 44 5 PCT/EP00/09442
1- ( 6- Br ono- 3, 3 di et hyl - 5- met hoxyi ndol i n-1-yl ) et hanone (D44) D43 (6.4,
0. 03mol e) in %@#g&bﬁ@%ﬁ 559@&@%4‘@&% witk B coRéeifted to

m

benzyl tri met ammn um 13.3g, O nol e)” was added portionw se
and stirri ng% gkl mfPB}m‘{Sé% ﬁe} hi xture was evaporated to dryness and
work-up with DCM aq.K2CO3 afforded the title conpound (8.7g, 100%. 10

Descri ption fyascription 44

I s-1-A | - 5- h i ndol i
((::325) Zet%yx 1‘3?23 g?, ?ﬁ%&%ﬁ%&o@%@f*mﬂ%& él(ﬂal‘;) met O.XYI ndol i ne
2, 2" - bi s(di pREAE-fid 3[5?91%)‘ g} at&is LT #igP¥ar bonat e

(13 5g) in dbynzgkbmetgbiminohiwi mbammd¢ Qlﬂﬁigw 3émdls)waéra3’d¢d patiomwissadi cat ed at

- oamt &) Oaﬁg(‘@ o iy B¢ PRk Mbdhide S8 eidp b B LY ek o WL 07
A‘F@?ﬁ%’df‘f?‘fqgh%é e €E0gas 5 (1.6g, 19% .

Descri ption
Descri ptil8n 46 20 ci s- 3, 3-Di net hyl - 5- rrethoxy 6- (3, 4, 5-trinethyl pi perazin-1
yl)indoline [@eddiptiehdtSnas treated w th aqueous for mal dehyde and sodi um

cyanobor ohydr j.de AI: 19 %)g 1-6.6, gjdmgﬁ{qfib%}&.ﬁlilﬁps.ﬁleﬂ{&?ﬁ&mﬁﬁ‘e @45l ar to

t hat of Descri pt oat t olid.
e B adhien 4D bl SR st SretABbe 9;}“*35@213} ikl

title corrpourﬁ%ﬂﬁ)a@dpe%lpawhoﬁﬁWAghﬂdﬂbdexage@i#@W® P vadgnarzon3/ 15062)
and 4- carlboxmbew&amramswc &@ndhummueatedwmcpm@mmipermm@ion 18

whi t
gls . a:L 5| D|eac et @5@4% ?P4 m?tﬁ ég%ﬁmethﬁd Slﬂll&l‘ tg t?al t of Descngtlon 2t0

ﬁ é: ne | ution of
D31(0 759, 5‘ asé’tsﬂ Ms Tibutyltin (1.08g, 3.0mmle) in

dry DMF was treated with tetrakis(tri phenyl phosphine)pal | adi un{(0) (0. 12g,
0.10mml e)  Pesaripti otnr4'aet hyI amne (0.56nd, 4. Omml e) The m xture was heated

to 10. 0Cynder. t@(fgﬁﬁ ﬂhh&ﬁ:ﬁ%\% h Et OAc

(120m), extrac e e ext act.s I ed

Wi th K2c03 am é’Y&sF&E aﬂ aa‘r-wé%m- fg 30d sog St sa BlgPRLy

(Na2SO™4), conciditydmatysis using dipyovedue smnbaatoahahoﬁﬁdscﬂpeonse?éladdé to give the title
compound as a waxy solid. MH™ 304.

25 Descrlptlon 47
4-(2,5-Dimethylpyridin-4-yD)benzoic acnd
The title compound was prepared from 4-bromo-2,5- dlmethylpyndme (WO 93/ 15062)
and 4-carboxyphenylboronic acid using a similar procedure to Description 18 as a white
solid (67%).
30
Description 48
cis-1,5-Diacetyl-6-(3,4,5-trimethylpiperazin-1-yl)indoline
A solution of D31 (0.75g, 2.0mmole) and (1-ethoxyvinyl)tributyltin (1.08g, 3.0mmole) in
dry DMF was treated with tetrakis(triphenylphosphine)palladium(0) (0.12g, 0.10mmole)
35  and wiethylamine (0.56ml, 4.0mmole). The mixture was heated to 100°C under argon for
16h. The cooled mixture was diluted with EtOAc (120ml), extracted with 2M HCl (3x
30ml) and the extracts were basified with KoCO3 and extracted with DCM (4x30ml).
The extracts were dried (NapS0O4), concentrated to dryness in vacuum and the residue
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-20 WO 01/ 23374 PCT/ EP60/ 09442 was chromat ographed on silica gel eluting
with 5% MOH DCMto afford the crude title conpound as a brown oil (0.45g;

67% . Desgy g 49 5 cis-5-Acetyl-6-(3,4,5-trinethylpi | -
yl)indoline 'ﬂ\ soI uti on of D48 (0. 44q, 1. 34mm| e) in Et m"’?@@?@’@#é 2M HC

(5m) was sti rred at e |t then concent.r at ed
under vacuuWfS &F gﬂnﬂlﬁ‘f elg]%“gbg 5% g‘?ﬁ’}’e%“ I‘Pg

extracted V\mntpoms(@mw%milO“mé”é)(tracts were dried (Na2804) and
concentrated under vacuum The residue was chronmat ographed on 10 silica gel
eluting w ?wg ey k@O—VDCMto afford the title conpound as a brown gum
(0.21g, 55¢ 15, ci s-5- Met hox 4- (6- et hyl pyridin-2

yl)-1- na?)htﬂfsﬁ ceg?é:ﬁi’s"’?‘ﬁtﬁ&h’wm‘bﬁaﬂdkhnﬁ yl)indoline (EI) A
suspensi on Afsolbich ¢fIX8(0.48g,3534mmodle))in EOIDCIvhl) rghZM HEE5mD) eras stitradiat h oxal vyl
chl oride (7RpH telRplRHEToE da@@dns.tak fHef dortbntf A nHE VREM, Wi1Gted Yith Wakkr t hen

concentrate el.. V. el | ow solid.

Thi s was reﬁglngg ﬁ}%%ﬂ&%u%%ﬁs ‘f?"%#‘f‘?wﬁﬁb%ﬁ@a& '88 Tg? F’&?‘%‘& V€81 uti on of
D3 (100ny, &t Strated pader yaquym. The aesidye Way chrpmpsographedom ) at OC
under al(gonsxlxéﬁrml eletargtmdm -i% Me@GH/RCM #d Afford the ttitle covapount @s 4 brosmiganper at ur e
and stir fO( 23@ ssbhyen treated wth pol ystyrene bound nethylisocyanate
(100nmg of 1. mele g) and stirred for 18h, then filtered t hrough

Ki esel guhr. The filtrate was washed with 10% Na2CO3 sol ution, dried
(Na2SO™4), 25 concentrated under vacuum and the residue purified by

chr omat ogr apxamplaibasi c alumna eluting with EtQAc to afford the title

conpoungs asaﬁs.méth&y- F{sdmétia}%ﬁdnﬁﬂ-ﬁ)q-ﬂp‘h%u éf,u\%:lﬁms %}gﬁ% razif apectrum

hi ghly corrp e I ndered rotati on with t péa up. Mj or
peaks disce ﬁﬁ'ﬂé‘" %&é 75 & 6.68 (2xs together 1H = 4D, 3.87 & 3.75 (2xs,

t oget her 3H‘\ﬁusm§)°nq§D_ﬂé (¥, G35 amele) ip NMZH%EC#WFW@W@@ 30 2.69
(s, 3H, pohloridly (75he) 0.68mihbleXaid stitrefl 2xoomitegpdritave faH 8hthgn ﬂ&b&iﬂa&& N- Me),

éx ;7 f‘ 0. 8l§1d§i- Bt foéke tl%e%ﬂfdéﬁf&nd@'ak ell%v%ikﬁd 5TB§W§£ﬁ:2dx§§3h%.@ 521
TS £ Sond el R S e G o
with the f |(h€9mlg(plg}jg(l}CM;§l Camgerrargon. The reaction mixture was allowed to

- Ci - 5- Met howytmlto fdon{ Empedatuyd mirsuﬂfomaﬁ, thén) trdated ayithtpolyglytend boihd4, 5- 521 :
trimethyl pi ﬂ&ﬁ??sb ahaty%moﬁggku DRmIdRAY) bt SeuRed Bt 19 e filtdted dxilphhy | oxazol -5

yh)-1- naphtﬁog/ éuhx ’l('he 'fi frate was washed with 10% NayCO3 solution, dried (Na3SO4),

25  concentrated under vacuum and the residue purified by chromatography on basic alumina
eluting with EtOAc to afford the title compound as a yellow solid (110mg, 60%).
1H NMR (250MHz, CDCl3) - spectrum highly complex due to hindered rotation with
most peaks doubled up. Major peaks discernible: d 6.75 & 6.68 (2xs, together 1H = 4H),
3.87 & 3.75 (2xs, together 3H = OMe), 3.16 & 3.00 (2xt, together 2H, = indoline CH: _2),

30  2.69 (s, 3H, = pyridyl Me), 2.34 & 2.12 (2xs, together 3H, = piperazine N-Me), 1.17 &
0.85 & 0.79 (3xd, together 6H, = 3 and 5-piperazine Me). MH* 521.

Examples E2 - E8 were prepared by a similar method to that of Example 1 using D3 or
D25 and an appropriate acid chloride derivative consistent with the final product:

35
Example ' MHT
cis-5-Methoxy-1-[5-(6-methylpyridin-2-yl)-1-naphthoyl]}-6-(3,4,5- 521
trimethylpiperazin-1-yl)indoline (E2)
cis-5-Methoxy-1-[5-(2-methyloxazol-5-yl)-1-naphthoyl}-6-(3,4,5- 511
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-21 WD 01/ 23374 PCT/ EPOQ/ 09442 trinethyl pi perazin-1 yl)indoline (E3)

cis-1-(2,3-Di chl orobenzoyl ) - 5- met hoxy-6- (3, 4, 5- 448/ 450

trimethyl pwRegipdsng- 1-y!l )i ndoI i ne (E4) PCT/EP00/09442

ci s-5-Methoxy-1-[2'-methyl -4"-(5-methyl -1, 2, 4- ozadi azol - 3- 552

yl) bi phenyl - 4-carbonyl ] - 6= (3 4. 5-1r]i rrethvl piperazin-1-yl)indoline (E5
(3

(acid ref: ERidethgipfipeizinad-g)ibddlive(B3) - 1- [(3-nit rophenyl )acet yl]-6-
(12

439 trinet ‘ﬁ@ 448/450
ci s-6- Met ho - 20y Y21 napht hoyI] 1,2} 3,4- 535

t et r ahydr o- Pitimethylpiperazi Afoline (B4, aTITRTe —Exanpl-¢
cis-1-[(2- Chkﬂmmtltolxy-fll-[abmﬁm%yﬁpheﬁyl-lﬁdstxyﬂ!ﬂ@’q 3, 4, 5- ri 98t hy! pi per azi
n-1- yl)indg -)4-& Bo 395—tﬁ§n thyl in-1-yDindoline
2- chl or o- 3- tb'i) héfﬁ 3 MM cetlg gcllnger(agS ?ré 4.0 nmpol e) and D28
(950 rrg, 3& S +rna+gd uv.;i-h
| - 3- (di met hyiseﬁ%ﬂ;owdpm-}ntr@he@ﬂ)nceqﬂtﬁa(Mén de hydrochl ofi dB9( 766 my, 4.0
mmol e) and :rmmWw@a@zﬁtt-ymablﬁne(Eﬁ}jrate (612 ng, 4.0 m‘rol e) and stirred
at roomte awt 0% Na2CC3
sol ution, dr cgmhfg%i){w@dﬁ onc ?in % Wi @dﬂg ohsa forld the
title COWDOLLI&MMBWFW ¥ ﬂH“‘" oAT) | 1 vare (250MHd, CDCL3)

8 7.94 (d, 1H), 7.67 (d, 1H), 7.56 (d, IH), 7.38 (t, 1H), 7.07 (d, 111),
6.60(dd,| HExathples (1. 2H), 3.98 (s, 2H), 3.45 (br d, 2H), 3.17 (m 2H),

2.53 (t, B—E[(E%hgépo-g uorom%thg'ﬁihegyl_gdce&l]gé(?o(‘fjs tﬁmthyM_Berﬁgﬁl 1468 15

Exanpl e 9

- ci s-1-[ (2- FI ybinsokine (B®| yor onet hyl phenyl ) acet yl | - 5- met hoxy- 6- (3, 4, 5-

tri met hyl |5| pex sohition bf 2chlons 3t fer¢rdthylphenylab¢ticacklddpbmad. O\amqh)@-pdiDéﬂ from

2-f1uoro-3-t rgjd rm&pm Qéhﬂ')@é%'téateﬁ Wt Y3 (Bintk o)prips}D3
anvbé%

vas o a?nﬁﬁ%vi ety Biptefic Ot 0 ef%a%”i%% o

‘
—..

&d to
i ts hydrochl chydra@(ébarmg,a%om gtigredcpl rqomm for Pab- mm CDC13)

8 7 91 (s, |Has wEs}ﬁB-\ﬁthEm% mzczmg somoa5dr@¢d,(myso4) afid éancentratdhynderivatiung t ,

810(5 ﬁﬁg glp&aﬁ?s velldw 6Ad (1358 %404y, 2H) . 2.55-2.40 (m

pr epar ed by a 8¢ ét(d:;ﬁ'BE%g ﬁgn}f‘?’s(ﬁ Iﬁ)hpggtpg Brl ate

i ndol i ne ( D3,(d.,02B, 6.686ld, 8 4.1084 2HR3HS (52H) iﬁs)i %HM AR émaihk 898 (tat e
2H), 2.34 (m, 2H), 2.22 (s, 3H), 1.13 (d, 6H). MH+ 466/468.

15 Example9
cis-1-[(2-Fluoro-3- mﬂuoromethylphenyl)acetyl]-5-methoxy-6-(3 4,5-
trimethylpiperazin-1-yl)indoline (E9) _
The title compound was prepared from 2-fluoro-3-trifluoromethylphenylacetic acid
(155mg, 0.70mmole) and D3 (150mg, 0.54mmole) using a similar procedure to Example
20 8. The product was obtained as a pﬁle yellow oil (210mg, 81%), which was converted to
its hydrochloride salt as a beige solid.
IH NMR (free base) (250MHz, CDCl3) & 7.91 (s, 1H), 7.65-7.50 (m, 2H), 7.25 (t, 1H),
6.72 (s, 1H), 4.17 (t, 2H), 3.84 (s, 3H & s, 2H), 3.35-3.25 (m, 2H), 3.19 (t,2H), 2.55-2.40
(m, 4H), 2.30 (s, 3H), 1.11 (d, 6H). MH™ 480.
25
Examples E10 - E43 were prepared by a similar method to that of Example 8 using the
appropriate indoline (D3, D28, D30, D32, D34, D35, D37 or D38) and the appropriate
carboxylic acid consistent with the final product:
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car boxylic

acid consistent . wth the final product:

PCT/ EPOO/ 09442 Exanpl e MHO

is-1-[(2
;:)S 5- %t@%oline (El

horophenyl)acetyl]
o)

-22 WD 01/ 23374

- 6- (3, 5-di net hyl pi per iéjr&irlm_/oyf'éw 450

-23-

cis-1-[(3-Chloro- 2 fluorophenyl)acetyl] 6- (3, 4, 5- 416/ 418 trim

ethyl pl pera_}Fn ’l |\ nr~|n||nn /|:||\

cis-1-[(2, EBPPPhoroohenvl)acetvl1-6 (3.4, 5-trinethyl pilperME™-1} 400

yl')indoli n1=ct(c-EJ{@,E:-chhlorophenyl)acetyl]-G-(3,5-dlmethylplperazm-l- 448/450

11 ndol | npI DSOS S | Lt chenpt pacetybs 64345 432

trimet hyl pj & »;[E!{ ﬁhifrﬁ)ﬂ"r?ﬂ‘tﬂheﬂﬂ)’(ﬂﬂ)'ﬁ'c’ | "416/418’

ci s-1-[ ( 2, Btridnethylpipepisin:liylimdeline [EB) net hoxy- 6- (3, 4, 5- |462/ 464

trimethyl pl perge sipincroplkngliddgylf-6-{4,5-trimethylpiperazin-1-

Cis-l-[(2-Try Fies ? hgr)lyl )%'a](éet% et e gard- 4 5. 4%

trln.ethylp 1R\ CiS=1= T(Q Chl org

2- f | uor opheairll@eEDig nrspml)as@pdbﬁ@u-tameﬂn@mm 432/434

trimethylp pgl)mzlbline’LﬂMB)l ndol i ne (E17)-

cis-1-[(2,B =6- ( 3, 4, o- [430

trinethylp nﬁg- gﬁﬁﬁ&gb* tﬁ?§y 432

ci s-5-Met h L =2-yl)-1-naphthyl acety]]-6- §35

(3,4,5-tri m-liﬂ(Zpﬁ-PB:thDphehyDtC)et)ﬂHﬁ-lmqth)x@EieM 5- 462/464

ci s-5- Chl of ﬁuaetﬁ Aipigerami-lyhdolidé (£13) Y| ) - | - napht hoyl ] - - (3, 4, 5- 525/ 527

trinethylp T 2= LﬂHcLH’ pylldin-3

y1) - 1- naphi f ?ﬁu{ﬂoﬁem@ﬂegggé E& ? n‘oeal ?‘?’J#eq"’}\?gﬂ'pl per azt Wl )i ndoline

(E21) f r oni {nivhetiylpipenazin.1 ﬂﬂlmlo Lpyrazin-2

yl| ) - 1- napht éio¥[(3-Chlowi- Myr@hei@a)icetw-ﬂm&hbty-mﬁ,mﬁl pi per aiak/a48 -yl )i ndol i ne

(CEZZ)S TVL?LV P‘ﬁ@ethylgnperazm—l-yl)mdohne (E17) _ S S 36

I S- o- ZE= ELTTYT - O~ 0O yllulll\)'y'l T :
napht hoyl ] | %}/H(Z? ht'ﬂ" ?@i‘@? ‘B@E%Q‘Fﬁ‘ &ﬂ%“%m I ne (l_23)43(0f romp D20)
cis-1-[(2- @B‘P@?ﬂﬂﬂ'@rﬁ!ﬂwhm@ﬁbnvl Yacetyl]-5-met hyl - 6- 464 .
- (3,4,5-tri rmt-ﬂ-wwthmﬂay-(s-hetﬁwpyﬁdni-wg-mmhylacetyl -6- 535
© Ci s-l-L(lz- ﬁ&lﬁetﬁlﬁﬂ{epﬂfp??%ﬂlﬁﬁﬁhﬁﬁrﬁ met hoxy- 6-'(3{4, 5- 446/|448

LT ety P L oo 1 14 (b methyTpyidin-2-5b-1-naphthoyl]-6-GA5- | 525/527
trimethylpiperazin-1-yl)indoline (E20)
cis-1-[4-(2,6-Dimethylpyridin-3-yl)-1-naphthoyl}-5-methoxy-6- 535
(3,4,5-trimethylpiperazin-1-yl)indoline (E21) from D18
cis-l-[4-(3,6-Dimethylpjrrazin-2-yl)—l-naphthoyl]-S-methoxy-ﬁ- 536
(3,4,5-trimethylipiperazin-1-yl)indoline (E22) from D19
cis-5-Methoxy-1-[4-(1-methyl-6-o0xe-1,6-dihydropyridin-3-yl)-1- 536
naphthoyl]-6-(3,4,5-trimethylpiperazin-1-yl)indoline (E23)
(from D20)
cis-l-[(2-Fluoro-3-triﬂuoromethylphenyl)acetyl]-5-methyl-6- 464
(3,4,5-trimethylpiperazin-1-yl)indoline (E24)
cis-1-[(2-Chloro-3-fluorophenyl)acetyl]-5-methoxy-6-(3,4,5- 446/448
trimethylpiperazin-1-yl)indoline (E25)
cis-1-[(2-Bromo-3-fluorophenyl)acetyl]-5-methoxy-6-(3,4,5- 490/492
trimethylpiperazin-1-yl)indoline (£26)
cis-1-[(2-Bromo-3-chlorophenyl)acetyl]-5-methoxy-6-(3,4,5- 508/509




cis-1-[(2-Bromp-3-fluorophenyl)acetyl]- 5- met hoxy-6- (3, 4,5- 490/ 492
trimethyl pi perazin-1 yl)indoline (E26)

2

ci s-1-[(2- lv@omssdrchor ophenyl ) acetyl ] - 5- met hoxy- 6- (3, 4, 5- PCRBPOANM42 23 VO
01/23374 PCT/ EPOO/ 09442 tr| rret hyI pi perazin-1-yl)indoline (E27)
cis-1-[(2-Fl O phermH)-acetyH}-6-(3-5-—466-

di net hyl pi pe*ﬁumeﬂlﬂplwmhﬂmdﬁ Q{EBV) ne (E28)

ci s- 1- [ ( 2- CHleRrp@ Fhidro! - eiffiseitisthpiaesaseel)6-(3;5- (3, 5- | 48246684

G o1 1 Db Sl ()

cis-1-{(3-C Fery ¥ 32434

di et hyl pi peickiA-HZ-Chjerp-Stribioremethyinbenyliaceu sG> 482/484

ci s-1-[ ( 2- Chldbmethglpiperazindryl)5-mdthdxyinlolihe @AM y| | - 5- net hoxy- 6- 496/ 498
(3,4, 5-trinmgl Yﬂ-RsmﬁmLzlﬂ&o%gheﬂ}%qkam.si(ﬁ,%l) 432/434
cis-1-[(2-Fljuor oz r| 0 |']-5-fluoro-6- 468
(345['§r|nfpo Sips %‘n‘r)’ % '%h&t&ﬁ‘gr\:llc 1-[(3-Fluoro
2-trifluor orrtellflflf[(m)%mwrpmmmwwﬂ@Qethoxy-& 496/498

(3, 415[ E g I MRy SRrRftRyibipedazit-1-yDidoline 3L 3)

cis - Ciftor T, 5" 5
et hyt pi b aal CP oy RR DRy iFSorots: 6 21

ci s- 1- [ ( 2- Aqdbgb-trimathwipipgrazing]-yBindolime B32het hoxy-6- (3, 4]5- 470/ 41

tri nmet hyl pi Fetseﬁz-[(mnqrbazkﬁtﬁmormetbﬁiﬁ)nyl)acetyl]-5-methoxy-6- 480

ci s- 1-[ ( 3- Br| g3s4riviiipipipeiu- i-?ﬁﬁ{dxixle@z@?t hoxy-6- (3, 4, $- 486/ 48§

trimethyl pi ge
cis-1-[(3-Cy

S Mo RRopReR

eﬁ" SRS s 4, b 4945

tri met hyl pi pdvimethylpiperazin liﬂﬁ@“(
Ci s- 5- Br oD leist1-R2-Alebtyl-3-cBloropHenylice )-SR y6-3o65t V| | { 6-470/472 54
(34,5 L1 il Spadi- iy hiiiiGase. (E39)
ci s-5-Acetyl offethyphery-acetyHf—6—503/+5
(3,4, 5- r i mbeHyi-iBEPmOZAmethyippenylacetyl- methoxy-5-(3,45- | 486/488
Ci s- 5- Met hox yriteethylpipérazipt 1-ghiadelirel (B36)oet hyl ) pyr azol - 514
yl carbonyl ] {6z (13@; s-2RéthyIbRE st ﬂib 4)s0e ( F40) 4
cis-6-(3,5-1 zs k L RSL: 21 %ﬂm éﬂ? a@é% dmtﬁyl pyti di n3-34-
yl )benzoyl _I | )\ ’l (X aal ah| rl er7\
ci's-6-(3,5- Dicﬁei-hmnpﬂ-bé@asﬁlmﬁ mqunsorneﬁhmbkynyl)a[cgty Irfet hy| - 445/5489
(2- oxopyr r ol| (314,5-tRimethyilpipaanin-1-#himdol(38) ndol i ne (E42) | (acid reff:
D?SC(I Pti ON{ 2% 5. Reelfd-12[(2-2hiloYd-3-trifluoromethylphenyl)acetyl]-6- - 508/510
(3,4,5-trimethylpiperazin-1-yl)indoline (E39) ' '
cis-5-Methoxy-1-{(2-phenyl-3-(trifluoromethyl)pyrazol-4- 514
ylcarbonyl]-6-(3,4,5-trimethylpiperazin-1-yl)indoline (E40)
cis-6-(3,5-Dimethylpiperazin-1-yl)-1-[(4-(2,5-dimethylpyridin-4-
yD)benzoyl]-S-methoxyindoline (E41) (from acid D47)
: cis-6-(3,5-Dimethylpiperazin-1-yl)-5—methoxy—1-[2'-methyl-4'- 539
(2-oxopyrrolidin-1-yl)biphenyl-4-carbonyl]indeline (E42) (acid
ref: Description 47 in WO 97/34901)
cis-6-(3,5-Dimethylpiperazin-1-yl)-5-methoxy-1-[2'-methyl-4'- 538

(5-methyl-1,2,4-oxadiazol-3-yl)biphenyl-4-carbonyl]indoline

(E43) (acid ref: EP0533268A1)

Example 44

-24 -
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ci s-6-(3,5-D net hyl pi perazin-1-yl)-5-nmethoxy-|-[2"-nmethyl-4"- 538

(5-met hyl -1, 2, 4- oxadi azol -3 yl ) bi phenyl - 4-carbonyl Ji ndoline (E43) (acid ref

EPOSSSZWﬂl)zasﬁxanpl e 44 -24 WO 01123374 - - PCT/ EPOOpQAL/09442

ci s-6-(3,5-Di net hyl pi perazin-I-yl)-5- rret hoxy | - [ 4=(2- met hyl - 6- ( 2- oxopyrrol [
din-1- - - A )®simitiefrydi LindtReY-1-pe (2t 1-6ei-Bxdpyrrolidin-1- - -

[4-(2- rretﬁi @5 D_?;?;&?o ir‘g%lﬁﬁiﬂ?%%l ) pyri gfn 3-yl ) benzoate (Description 9
in WO 977 é” § h2MNaC]—Isqut|onto af ford_t he

cor r esponifietiy! L4 (2-m%hzdér(8t9x<9wr@hda-hyl)nwdgﬁﬂakené‘&mnsacmh m¥Qsing a
simlar pymTEdly waskydiotyedivith 8M NaOH solafidrotb affbddethd édriespondingound.

ENDgrlg;:gliBOf& ﬁ@éctl(! § éﬁ'%@o mtﬁ)fgtﬁs @sxﬁxﬁhﬂ ;Q’ocedure o E%ég}llﬁ)%/g) Ziog/g'z“&
8.27 (Abq 02'&1 ng‘té ?—&‘X‘ @ i aﬁ f‘%ﬁ th = 8 Hz, phenyl),
6. 75. iHNMR(ZﬁQMHzaSP 12)3, [gaar(xgs lmmgmbﬂuo BP0 or, IPhindgline).s Hz), 2. 68

'(\/It{,+ EEO J759&:Hz7)(A ZH,J(£SHZ, aﬂ),tm&le)sz (Rbci,4I—Im=83lIﬁ,ph&1yﬂ)36 ?:br 6H) .

¥ |
yl)-5- ret 5 ‘ﬁ;[' g%%_@ﬁ%ﬁe %(g%ﬁg?}% zrkgjﬂdﬁ 8RS G (Ba5) -
15 A 3§ u%HdwrM 8&; Et OH (50ni) and THE (50m) -

was-treated with 10% Pd- C (300nm) and stirred under a hydrogen atnosphere
at anbi en].;x,; 5ature and pressure for. 70h. The m xture was filtered

by 8‘#?&5 o ?&?c B SO Ry RELC D) P

crystall |§%ﬂ Yto afford the title conpound as a yellow 20 solid
(320n13 QB%IuHOJ‘Haf B@@SOmg,—O 64niEncle)in EtQH (SOmI) and THF (50ml) was treated w1th :

: tCIr S nét L(frd@bber aoﬁi énhumqm&a @08héte) at amBA emPerbtdretan -E 3;3-(67
I )
0. 12nmmo ye§) P%ﬁqé%@g)ler’r%yam %Q é%m}?g%ée 5%1{“& Envdvglfs heat ed [rg
130C for varpwn. Fher B‘?F’H‘R\‘Pﬁ pgécl“@gata%@yqndmgeﬁ@mma e E8ys ammonia

(50ml), sEiQAcilldwed WQrysiatiisation fiem EbQx to afforddheditiecob@blfdas2gelldy. The
extragys yhde3Ibnigeds%Navi®sp7.and concentrated to dryness in vacuum The
resi due was .dissolved in DCM (2m ) and applied to an SCX resin cartridge
(1g) and the resin eluted 30 with DCM (x2), MeOH (x3) and t he- washi ngs

di scar dedEX3mpl&fbe| ytion with IMNH3 in - MeOH (x2) afforded the title

compound as-lq(qs@hbmwmnummﬂxmmmacmp&mmw3M/ 493 -Exanpl e 47 ---
trimethylpiperazin-1-yl)indoline (E46)
25 A stirred mixture of E38 (67mg, 0.12mmole ) and copper cyamde (43mg, 0. 48mmole) in
DMF (2ml) was heated to 1300C for16h. The cooled mixture was added to conc.
aqueous ammonia (50ml), stirred for 30 mins., then extracted with DCM (3x25 ml). The
extracts were dried (NapSO4) and concentrated to drfyness in vacuum. The residue was . :
dissolved in DCM (2ml) and applied to an SCX resin cartridge (1g) and the resin eluted S
30 with DCM (x2), MeOH (x3) and the washings discarded. Final elution with 1M NH; in
MeOH (x2) afforded the title compound as a pale brown powder (26mg, 43%). MH'
491/493.

Example 47

35 crs-l-[(3-Ammocarbonyl-z-methylphenyl)aeetyl]-5-methoxy-6-(3 4,5- -
trimethylpiperazin-1-yl)indoline (E47) -
To a stirred suspension of E37 (80mg, 0.19mmole) and K2CO3 (26mg, 0.19mmole) in
DMSO (1mi) was added dropwise 30% ag. HyO9 soln.(0.1ml), then the mixture was
warmed to 100 ©C for 2 mins. and allowed to cool to room temperature. After 30 mins a
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35 cis-1-[(3-Am nocar bonyl - 2- met hyl phenyl') acet yl]-5-net hoxy-6-(3,4,5- --
trimethyl piperazin-1 yl)indoline (E47) To a stirred suspension of E37

(80ny, 0.1 I and K2CO3 (26ng, 0.19mmole) in - -- D'Vsﬂzf!hg?o s added
dropwi se 3 aq’ﬁaﬁw soln.(0.Im), then the m'xture was war e %)%M%OO C for
2.mns. and allo t.0 tenp tur ter 30 rain

01/ 23374 PaﬁEﬁﬁgﬁggﬂﬁg&?’&ﬂtﬁ%‘ﬁ L. Wis ag‘i‘lea"?@é} 3?2 s VRPR EL00S o
and the ni xt dore mipai mdwﬁomomolld@mceﬂ@’ﬁv@smpﬁ%tﬁ tviee mpreoanddhenghe ool |

Thi s procedun@xi@swisstifaad Sittobiitdiperdiire forcl§H. Ithﬁ@dllhﬁdWi&xxﬁawFrQsmsasdl rred
at room terrp

extracted V\At% %@xﬁrﬁ%"ﬁ@%@gﬁégﬁ 5”%&%@52%&%& ncentrat ed
to drynes§ 5 upfRIdpcHER: reﬁ%%&“ﬁ{f&%@g o C‘E’E‘W 8&fford the

title corrpoumchamq:owden@émg;@d@dmtﬂihg 63% . M+ 451. Exanpl e 48

Ci s-5- Met hoxy- 1-[ 4- (1- net hyl pi peri di n-4-yl)-1-napht hoyl ]-6-(3,4,5- 10
trimethylpip am&#yl)lndollne (E48) A stirred sol utlon of D3 (58ny,

0. 21nmmol e) i under argon was treated wt

trimet hyl al ureisf- Mﬁh‘ﬁyt]oi riaethylpips m-é-yk)mlgswyll-ﬁré?ﬂét. rred at room

t enper at upe fifimethylfiperadinsbyDinidoline@E4BP (60ny, 0.21nmmole) in tol uene (5nl)

was added angdgihe ssﬂuﬁwsﬂny«@s%nig,r@ﬁﬁqmwﬁfmmﬁém @fdex?m waéwfeateal | oned

et bl 25y S ?%S' < e

t |t t
ol um and oA SEBARGRpYE i A5
further puri fiérepprasyre ﬁ@rébbﬁhatA sedutionof DIKEeme. )2 lsimelelin galnens ($rmb wgs added

9:1:0.1 DCI\/!I&(ﬁMe&nﬂﬁrd\ilv&Heatedhﬁdurcbﬂuhefoﬁa SH, ehenallpwedwd casl taroonhi t e sol i d
(39ng, 3 %

e/ Thg to a Dg ilica geil col and eluted with 0-10% _
-t
Ty | ndol %%\8 st reffoa%%f h@?ﬁ% “eﬁ%&ﬁ{%ﬁi?z'

was treated wnsHice gel umso\a@éﬂelmf fetaffp:déheaﬂemmwn asa

t enper at ure fuwhite3blid (Gbme, I%)CRATT $87ed under vacuum The 25 residue was

di ssol ved in DCM and washed with 10% Na2CO3 sol ution, dried and
concentrgt.ed . unde peuum The residue was purified by silica gel
chromato;t0 ﬁ?ﬂ Eﬂ‘}/owed trituration with Et20 to afford the title
conpound as a;u‘pial\@tm%ﬂ piperidin-4-yhel -ngphthoyiMin3 4.5-trise:tilpippragincb-

ci s- 1- [ (2- Chlytyir@olin 49 uor onet hyl phenyl yacetyl]-6-(3,4,5-trimethyl pi perazi

n-1- yl)indo 'A"s Q)of 1§ ?thﬂﬁ% Bidg ﬁ’%m'éﬁe) (&Dél\/ﬂ(loﬁﬂ)%as'ﬁé%ﬁwh%ﬁﬁ%&éé@ )
was treated w e?i
stlrr at room temperature for 3h, then concentrated under vacuum. The
25 res1due was dlssolved in DCM and washed with 10% Na,CO, solution, dried and
concentrated under vacuum. The residue was purified by silica gel chromatography
followed by trituration with Et,O to afford the title compound as a pale brown solid
(23mg, 61%). MH" 513.

30 Example 50
cis-1-[(2-Chloro-3-trifluoromethylphenyl)acetyl]-6-(3,4,5-trimethylpiperazin-1-
yDindole (E50)

A solution of E8 (1.8 g, 3.86 mmole) in DCM (150 ml) was treated with a solution of 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone (908 mg, 4.0 mmole) in DCM (50 ml) and the

35 mixture stirred at room temp. under argon for 20 mins. The mixture was washed with
10% Na,CO, solution, dried (N2,SO,), and evaporated to a brown oil. Column
chromatography on silica gel (eluent 5% MeOH/DCM) afforded the title compound as a
yellow semi-solid (1.1 g, 61%), which was converted to its hydrochloride salt as a white
solid.
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di chl oro- 5, 6-di cyano- 1, 4- benzoqui none (908 ng, 4.0 mmole) in DCM (50 m)
and the 35 m xture stirred at roomtenp. under argon for 20 mns. The

m xture WO @MRsTéd with 10% Na2CO3 sol ution, dried (NaPSOEpooessa
evaporated to a brown oil. Columm chromatography on silica gel (eluent 5%

\AN/?]O-L DCM) aﬁHQ{MReré&lﬁsé)'(ﬁMQﬂml )b 8166 @, 1H):|7l70\(ddiﬂﬂ),-7ssﬂ (dgl1 K] 7I4%g, V\Dl%'-
I C was C / O

01/ 23374 P w&wg%@ @V@%@%h 6 (d, 1H)
7.72 (dd, |F2 , 6 98 (dd, 1H), 6.61 (d, 1H),
4.45 (s, 2H), 349(m 2H) 2.59 (t, 2H) 2.40 (m 2H), 2.31 (s, 3H), 1.15

(d, 6H).s5W Ed&Mgid51-Bsonea e Eﬁ@laﬂﬁéﬁo@(o&ﬂa’ilbﬁﬂx 1@5¢i m | ar net hod
to that of Exarrple 50. Exgrp#pe? % A

uaral2 e £l v ot sl A i | acnt ]

CI S 1 [(2- | \ZAA A%/ J T rruavur virretlnmi 1 LAY 1 uv et 1 5 D‘t
(3,4,5-tri EXMPISi perazin- 1v|\||)”1dgle?EiS1\ il JMH"’
cis-1-(2, 3; &aqmmmmﬂmmmmwmyyua&m-mmﬁ-ses , 5478461
trinmethyl pi ?ﬁf,@-@i‘xﬂeﬁl lﬂlﬂérﬂﬂﬁl ﬁﬁﬁﬁé 15 0m E60) NP

Ci S-S Met hg gyl{%gg(% Hﬁ%méﬁ) t-y

N7

(3,4,5-tri )
cis-1-[(3- :mmtbylpmemm-égmmq@t?éa@om 3,5-430/43p

di net hyl pi )@i&-GM&h&x})LHH-&W (JQIE(EMI (lhecdyl)-630) 533

cis-1-[(2,8 hyl pi perazi n-1- 446/ 448/ 449
yl) - 5- met hy LN HIDbdLESS) G - |

ci s-1- [ ( 2- FFRdrlE-6t \"F‘? Td?ﬂi' Hﬁ]ﬂ 5¢{Hrﬁ7(3;5acet yl ] _5-f 1 upr 3843266

('3, 4, 5- t ri pdinkeghylpiperazin-hyD-Symnthaxiihdol¢ E53) (ftdns BAM)E32) | Exanpl e §7
cis-5-Meth e nuéetﬁ]-Gt(is-dlmethylplperazm-l- 446/448/449

yl)-1- naphf 100 - 10 trinethyl pi perazi n-1-yl )i ndoline
(E57) A st Hee—F&t = F—O—33rrle—t et hy-are—( 40ny,

0. 40mol e) yiphepylpcetyligtrfuong-635 | e)465n t dl uene was
heat ed at [ i4,5:rimetliglpipexazin-ylymddle GE56) (ﬂmEiﬂ)l owed tp cool to |room
tenperature and treated wth a solution of D3 (70mg, 0.25mmole) in DCM (|
On). The xturle s stirred at roomterrperaturefor 15 4h, then treated
wi th pol yst FEnRe 8 und trisam ne (80ng of 3. 6mol e/g) and poI ystyrene

bound net hyF‘F‘§tM§‘Bﬁ§t'b'[%%WQ‘W?PYINWD&%PW%‘MWN@@BEH-ﬁ(édsﬁ-t enper at ure
for 70h}10 t iremethylpiperern-iiyl)ndolink({(ESTp| guhr The filtrate was washed wth

18;%: ][\lfiggog f&%ﬁl&d ﬁ&une GfD?ﬂ(sbh%Z@%moﬁ lgﬁ?@%@ﬂﬂﬁﬁi &i f oI | owed
Do DY el SRRl B Sy o ok Bt e
argon for 0. 5h then allowed to cool to room temperature and treated with a solution of
D3 (70mg, 0.25mmole) in DCM (10ml). The mixture was stirred at room temperature for
15  4h, then treated with polystyrene bound trisamine (80mg of 3.6mmole/g) and polystyrene
bound methylisocyanate (60mg of 1.2mmole/g) and stirred at room temperature for 70h,
then filtered through Kieselguhr. The filtrate was washed with 10% Na,CO, solution,
dried (Na,S0O,), concentrated under vacuum and purified by chromatography on basic
alumina eluting with EtOAc, followed by trituration with Et,0 to afford the title
20 compound as a yellow solid (70mg, 52%).
1H NMR (250MHz, CDCl3) & 8.13 (d, 1H), 7.98 (d, 1H), 7.90 (d, 1H), 7.78-7.70 (m,
2H), 7.61 (d, 1H), 7.60-7.45 (m, 2H), 7.34 (d, 1H), 7.21 (d, 1H), 6.76 (s, 1H), 6.75 (s,
1H), 4.25 (t, 2H), 3.85 (s, 3H), 3.38-3.21 (m, 4H), 2.67 (s, 3H), 2.55-2.40 (mn, 4H), 2.30
(s, 3H), 1.09 (d, 6H). MHT 536.

25
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20 conpound as a yellow solid (70ng, 52%.-. 1H NMVR (250MHz, CDC13) 8 8.13
(d, 1H), 7.98 (d, 111), 7.90 (d, 1H, 7. 78 7 70 (m 2|—|) 7.61 (d, 1H),

7.60-7.45 7.34 (d, 1 7.21 (d, 1 6. 76 ,

4.25 (t, 2&58‘“ (s, 3I(—|) BH%%8 3. 21 Em 4E)|) 2 67 E: 3 ’Eg""é’g“é 40 (m
4H), 2.30 536, 25 233

pE')T/ EP0O/ 094 r'é%%%# %%%ep%%y%?mmﬁﬂ@ ) 50 Xﬁw&fﬂmod to

that of Exanpidelig7D3 oniA37 ansibé appeomdtesartioBylicanid chrsistand with thefinal pradintxy| i c
acid consistent with the final product: Exanple ‘M

5- Met hoxX¥=T= - Met Ny pyrTarin-2-ytr)-1- 536
rC]Ia;ht hyl amon lenﬁn\(ll | R /X g_yl; £ tl et h}fl |)ru nar 'J'II =) | \]IJI : nwrne (E58)
ci s-5- Met ho yw15-quﬂpzyﬁdﬁf(§1msthzlwﬂ@nyz-yb-i- 526 536
napht hyl ami nQﬁpmhplauhjooﬁﬂicﬁxylﬂ-difs,‘t,s-mﬁhie;ﬂyﬂmpmmn-I - yl)indoline |(E59)
cis-1-(2, 3- %ﬂ.‘a%ﬂ@dmy' am nocar bonyl ) - 5- net hoxy-6- (3, 4,5- 463/45
trimethyl pif ot £60
ci s- 1- ( 3- Chif 6% W‘?‘I"%#Jﬁﬁg *ﬁﬂP*ﬂ?BgﬁBr&'l) 5- met hoxy- 64 44¥3%49

(3, 4, 5- t ri mpnhphtpylaevimovarbany}6-(3t5 tvimethyligperazin-1-
cis-1-[3-Fl d19 fddliné (ESY) uor onet hyl ) phenyl am nocar bonyl ] - 481

t hoxy- 6- ( 3.4, -

s T 20 ol 5 G DIl TR RS L 300
met hoxy- 6-(”3@5&&1%3&&?%# e{E60) )i ndol i ne (E63)

ci s- 1-[ 2- Chl| otsa1-3- Gﬂbhyzmtarqﬂh)enylumathmyl)}a-ﬁeﬂiamxy 6- 44284945
( 31 4115i t2I' IC{'? r(?lb-ﬁhﬂﬂﬂﬂ-l )i -éﬂazﬂ-i-bﬁﬂﬁ'ohﬁ'@(ﬁdiﬁ‘l) 1 a3
Cl S-1-| 2£- | LTT1 O DITETIT S [= 1AL IIU UJ,I T5—481

et hyl - 6- ( 3| F5H-BrTREoR (iEtarem AR Reny aippcarbir rg %) 5| Exafbli e d6
cis-1-(2, 3- nmm&{m@vmﬂmm@m &S2) i net hyl pi perazi|n-1-yl)in
dol i ne (E6eo)cmA-pod:ubr@?(ﬁiﬂdawméths)mexﬁxmmrabnﬂps—DCM (149mi4powds treated

with 2,3- dif gk ﬁjloﬁﬁn M&'ﬁﬁﬂ/e) ang stirred fat room

tenp for 16— —SEX—+-estHr—eari+rdge (500n)

and the resi WWHPZPW*{%}I %WG“’P%‘ washi4td44di dcar ded.
Fi nal el uti ¢f3HhfitHinehylpiperaginvb-ghindelie B6H) or ded the title conpour]d as an

of f white solkisd-RIlCKEro-8¢ifludtbtiiethy Bpteiyl)aminocarbonyl}-5- 481/483
. methyl-6-(3,4,5-trimethylpiperazin-1-yl)indoline (E65)

5 Example 66
cis-1-(2,3-Dichlorophenylaminocarbonyl)-6-(3,4,5-trimethylpiperazin-1-yl)indoline
(£66)

A solution of D28 (10mg, 0.04mmolé) in DCM (1ml) was treated with 2,3-
dichlorophenyl isocyanate (10mg, 0.05mmole) and stirred at room temp for 16h. The

10 mixture was applied to an SCX resin cartridge (500mg) and the resin eluted with DCM
(x2), MeOH (x3) and the washings discarded. Final elution with 1M NH, in MeOH (x2)
afforded the title compound as an off white solid (12mg, 69%). MH* 433/435.

Examples E67 - E72 were prepared by a similar method to that of Example 66 using
15  indoline (D3, D30, D32 or D34) and the appropriate phenyl isocyanate consistent with the

final product.
Example MH*
cis-1-(2,3-Dichlorophenylaminocarbonyl)-5-chloro-6-(3,4,5- 467/469
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Exanpl es E67 - E72 were prepared by a simlar nethod to that of Exanple 66
using 15 indoline (D3, D30, D32 or D34) and the appropriate phenyl
| socyanatwoeoeistent with the final product. Exanpl e pdtiEpoo/e9ddz
ci s-1-(2, 3-Di chl orophenyl am nocar bonyl ) -5-chl oro-6-(3, 4,5- 467/469 -28 WO
01/ 23374 PCI/EPQ0109442 trinpethylpiperazin-1-yl)indoline (E67) .
ci s- 1- (2, 3} tviméthylpipeienin-l yhimdoline (B6Ty| ) - 5- br ono- 6- (3, 415- 5131535

trimet hyl v - |
cis1-(2 3l Bk ’g:rbdaﬂw mﬁmc@ JPrompi Y 3. 4)513817 ads

trimethylp
ci s- 5- Met hpeés+14(2B leehlproﬂ)hmﬂme?Mhﬁny@,dér bonyl|] -461/4633
(_3,4,15it2 rIF rr&td%thﬂbﬁﬁfmn-nynmdohw yne (E70) |
cis-1=[.2- 10 o Vil B=R 0
met hoxy- 6- ffg)iﬁ\gé%l&yri f}h%;g)r a2|3)r%)?) é!?ﬁ ﬁg]op’lg)}ri\)% ?@ 1) 433
cis-1-[2- C_Mﬂ?mef am nocarbonyl J-3, 3- 52°
di et hyl -5 émlﬁbmoﬁo@ndﬂlﬁarbmeﬂlynbwwlmnmbemys-)l ndol i 489 (En) Exanple
Zfi o -ylll-o ineembly-61(92,3: r}ﬁﬂ&mﬂbmwymawﬁ bony!
Cl1 L)1 UOT T TI D | \

added to a GHF Qélogs%%!{fﬁ'ﬁw"aweﬁybﬁﬂfy mogrbanylhs) '
was mai nt aj diethyl-Srmeshoxycbrod,Strimet !mpmzmtll-nelhndqlmeat
2-chl or o- 3t @7ej f | uor onet hyl ) phenol (78ng, 0.40mmole) apd triethyl anine
(0.062nmL, 0. Z44mole). Thé m xture waS heated under reflux 1or 4n,
addi ti onal gpenq ” (78mg) and triethylaniine (0.062nml) added and heat i ng
conti nued f £ ¢ her 8h. The 10 m xture was washed with 10% K2C03
sol ution, deis-EdQebllorodrtrifinoramethyl)nhienoxyeashonyll-5-methaxy16-@,4onpound was
purified bytrﬁiiuft izl l)iiiilolindcma) gel (84nmgy, 47%. M+ 498/ 500. -29 WO
01/ 233745 PGR R %% Fﬁwﬁ Qs Qi P31 60nlg, O 2
phar maceut I(S: @‘6 l&?a Oml hwag Eeamoﬁled%\gm%;mujﬁmp{{?m for 1h, then

treated w1th 2-chloro-3-(tnﬂuoromethyl)phenol (78mg, 0.40mmole) and triethylamine

(0.062ml, 0.44mmole). The mixture was heated under reflux for 4h, additional phenol

(78mg) and triethylamine (0.062ml) added and heating cont_inued for a further 8h. The

10  mixture was washed with 10% K2CO3 solution, dried and concentrated under vacuum.
The title compound was purified by chromatography on silica gel (84mg, 47%) MH*
498/500.
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ONRaYNDb R "W5 (lI) inwhich Rais a group of fornula (i) (Rl)a P1
10 (i) wherein P | is phenyl, naphthyl or heteroaryl; Rl is hal ogen,

Cl- 6al kyl , wgebmyml oal kyl , Cocl- 6al kyl, C1-6al koxy, hydrongrmpou/oguz

hydr oxyCl- 6al kyl , nitro, CF3, cyano, SRO SOR6, S02R6, SO2NR6R7, CO2R6, 15
CONR6RY?, OCO@%N%R?, NR6CO2R7, NR6CONR7R8, CR6=NOR7 where R6, R7 and
R8 are independently hydrogen or C 1-6al kyl; aisO, 1,20r3; or Ra is a group
of formula (ii) 20 (R3)c (R2)b P2 A P3 (||) wherein P2 is phenyl,

napht hyl , heterdaryl Aommp@ﬁ@ﬁmmht@@dph@!@ﬁ%@y@m@cmSaltzh?'r@i is
phenyl , napht hyl or heteroar yl; Ais a bond or oxygen, carbonyl, CH2 or
NR4 where R4 is hydrogen or C 1-6alkyl; -30 I'lLHO 111111 [1I1] IIIII I

[l 1 CL ns W 01/23374 PCT/ EPOO/ 09442 R i&as dgfi ned above for Rl in
formula (i) or R2 is heteroaryl optionally substltutéd by. Ci1_6al kyl,

hal ogen or COCl-6al kyl or is a 5 - 7 nmenbered h er cycllc ring optlonally
substituted by oxo; R3 is hal ogen Cl 6al kyI -6c kyl , Cl-6al koxy,
CQOC1- 6al kyl , hydroxy, nitro, 5 cyan R6R7, NR6R7 where R6
and R7 are as defined abov%a b and are |nd dently 0, 1, 2 or 3;

in whichR2is a groﬁp of formula (i)

1
10
@

wherein P! is phenyl, naphthyl or heteroaryl;
R! is halogen, Cy_galkyl, C3.gcycloalkyl, COC1_galkyl, C1_5a.lkoxy, hydroxy,
- hydroxyC;.galkyl, nitro, CF3, cyano, SRS, SORS, SOoR6, SO;NR6R7, CO5RS,
15 CONRSR7, OCONRSR7, NRSR7, NR6CO,R7, NR6CONR7RE, CR6=NOR7 where RS,
R7 and R8 are independently hydrogen or Ci-gatkyl;
ais0,1,20r3;

or R2is a group of formula (ii)
20

RY)

2
RGG

(i)
wherein
P2is phenyl, naphthyl, heteroaryl or a 5 to 7 membered heterocyclic ring;
25 P3is phenyl, naphthyl or heteroaryl;
A is a bond or oxygen, carbonyl, CH3 or NR4 where R4 is hydrogen or Ci-galkyl;

-30-
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Y is a single bond, CH2, O or NRS5 where R5 is hydrogen or C 1 6a| kyl; Wis

-(CROR10)t- where t is 2, 3 or 4 and RO and R10 are independently hydrogen
or Cl- 10wo®elAashs or Wis a group -CH=CH ; Rb is hydrogescrimbogen, hydroxy,
C 1-6al kyl, CF3 , COC 1- 6al kyI cyan'o or C 1- 6al koxy; Rc is hydrogen or

ggcg?:jlkﬁl t %%gvel é%&?rréﬁm% ub &Igﬂ Pl is
phenyl . 3 ﬁwa‘%‘ghﬂa@a@ rﬁjﬂwﬁ)wa 923%1??%4. WX“‘F sPBenally

1- 6al kyI subgtitated By 8x@r cyano 20 4. A conpound accor di ng to any of the
precedi ng Cithisrrﬁldgam,m g‘aﬁkyl{(hs alkyl> C1 Ralk6:6) COT]_A060 dy,lffrg;l @i mi in
whi ch R 6 B S | d p3 is
phenyl o {Ygﬁoodi@@ p2 | s ﬁehN? R'{)\Igvrﬁl&ghl aﬁ%%{rg%aénf} eﬁfggokadl azol yl ,
oxazol yl or H} dergly A Pfdund according to any of the preceding
claimin which WIS CHZ CH2- or -CH=CH . 30 7. A conpound according to
any of the va&&ﬁﬂglaaoﬂ @HgBOIoaNNSIvﬂIérﬁesisaym’ega{&@%aﬁm ;methyl. 8. A

ot h- ot hy | SRCRR %“ﬁ%% 2 £l G BRI Aot el PeeeRB Gauna &1 -

E73 (asl0 de@élfylﬁ’éwlaBM =GHshar maceutical |y acceptabl e salt thereof
10. A corrpomlmi hydmgexdhdggdmhmdrmmﬂ] palkyL; ICF 5 COC3 Jgalkyl, bbbt T} Jghlkoky; | 11111
II I gg PCT/EPCD’09442 cis-

(éofgl orlgdB ﬁéarem epe enqxl(f)hea'ﬂyl) acetyl]-6-(3,4,5-tinethyl pi perazin-1-y

- [
)in
[ (2-fluoro-3-trifluoronethyl phenyl)acetyl]-5- rrethoxy 6-(3,4,5-trimethyl pi
erazini5| -yl)i2adol iAnesmpound according to claim 1 mwhmhRalsagroup of formula (i)
cis-1-[(2, BWHJéI.&ngd)rip;mggﬁyl)acetyl] 6- ( 3, 5- di net hyl pi perazi n-1-yl)-5-nmet hoxy =
indoline 5

ci s-6- (3, 5-di net hyl pi perazin-1-yl)-5-nmet hoxy-1|-][ 1(2 nmet hyl - 6- (2 oxopyrroli
din-1- yl)pyri dl%-s-ﬁmﬁ@ﬁ/ﬁorldﬁ'{gdPFlﬁ@szMChR is halogen, C} _galkyl,

ci s- 1- [ ( 3- ciitrarGRyrickamor ophenyl ) acet yl ] - 6- (3, 5- di met hyl pi perazin-|1

-yl) - 5-4@t hoxyi ndol e, cis-1-

[(2- 71 uor o- 3-1rif 1 uor,omet Ayl pDenwl 36 &y ikec sl Ry Sraiad vkl ¥4 &L MY PI et

azin-1-

I
1-
p

5. A compound according to ciaun 1 in which R® is a group of formula (ii)
wherein A is a single bond, P3 is phenyl or naphthyl and P2 is phenyl, pyridyl, pyrazinyl,
25 oxadiazolyl, oxazolyl or piperidinyl.

6. A compound according to any of the preceding claim in which W is
-CH»-CHj>- or -CH=CH-.

30 7. A compound according to any of the preceding claims in which RC is
hydrogen or methyl.

8. A compound according to any of the preceding claims in which Rd and R®
are both methyl.
35
9. A compound according to claim 1 which is a compound E1 - E73 (as
described above) or a pharmaceutically acceptable salt thereof.

10. A compound 'accordiﬁg to claim 1 which is
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yl)indole, 10 _
cis-1-[2-chloro-3-(trifluoronethyl)phenyl)am nocarbonyl]-5-net hyl -6-(3, 4, 5-

trimethyl piypgppsihsy 1-y! )indoline or a pharmaceutically acgeprifelesassal t
thereof. 11. A process for the preparation of a conpound of fornula (1)

ding to 1 i h i cal | t ab Lt .t f
whi ch conpr ?sag-?-l?ﬁ L e e b e e SR
Ra -N-(C = Oyis-2d(ftngro-3rtpiflppromethidpheny Daeetyl EH maethpxyrf- Bk triimetaylyipetazin: o

conmpound of f pynindelide,/1): Rd Rc N NJ--- Re N-Rb ~W25 in which W Rb,

Re, Rd and Re,.ah 826 sfififordheni éz@i;m( 3. dithet 1M1.m. fetoxy bl
Cenct o o co AT RGP Mt e e

as. def i ned i nylpyridin-3ryDbénzoyl-indalineonpound of fornmula (I111) as defined
above t oget hegisWitNclsroPRERBHHeATISactyBE-BE- dimdthy RsRdzin- Dy 1) {SChehibBfifiok, i S a
si ngl e bond, 12 0. 1€ ' Ok x| \ - Y- (CO -
L T e o SRy RIS AR S meByibem T
| eavi ng groupYDiRfelr a 10 conpound of formula (111) as defined above; and
opti onal | y0t heis-d&Rchlord-3+(trifluomarthyl)phenyixhinocarbanyl}-S-methpps-{345any
protecting grmylpigigﬁﬁ.rlt}hmoﬁn@onpound of formula (1) into another

T :

|

conmpound of formla for argraceutically acceptable salt. 15
12. A corrpounar ?ﬁ%ca%l%a%fn ogéﬁtottggrg{;g?rrs 1 to 10 for use in therapy.

11. A process for the preparation of a compound of formula (I) according to
15 claim 1 or a pharmaceutically acceptable salt thereof which comprises:

()  where Y is NH, coupling a compound of formula (II):
R&-N-(C=0)

20 an
in which R2 is as defined in formula (I) with a compound of formula (III):

' (119
25  in which W, Rb, RC, Rd and RE are as defined in formula (I); or

(b)  where Y is NR7, reacting a compound of formula (IV)

R2-NRSH
30 (Iv)

e

s



13. A compound according to any one of clains 1 to 10 for use in the
treatnent of depression. 20 14. A pharnaceutical conposition which

conpri seswdofgidound according to any of clains 1 to Ift1afpodiossa
pharmaceutically acceptable salt thereof and a pharnaceutically acceptable

carrier or ex0| | | a fined in any
one of clai nf® IR eﬁaﬁudtzj}?saréas‘ﬁar n%gice}léftguh{]?magc%%?c‘"@g?@gFﬁa@%of for
use in the tﬂ%ﬁi‘?ﬁé‘?&veé‘?ge oy A apPEopsiate Freafomning agsat: 6F sor der s where an

ant agoni st of the 5-HTI B recept or is beneficial. 16. The use of a conpound
of fornula (te? aswhlet ¥1essihdle B5M4, GBS R0 Féa&iﬂﬁ’%domb@undfiﬁf&&uﬂ(\?

phar maceuﬁlca Iy acceptabl e salt théreof, in the manufacture o

medi canment for the treatnment or prophyl axis of di seases or disorders where
an antagoni st of the 5-HT1B receptR?- 's( gOhekicial . 111 i ti i i 111y \ |
[~ 1 111 1y CcL -33

in which R2 is as defined in formula (I) and L is an appropriate leaving group, with a
10 compound of formula (III) as defined above;

and optionally thereafter for process (a), (b) or (¢):

e removing any protecting groups, :

e converting a compound of formula (I) into another compound of formula (I),

e forming a pharmaceutically acceptable salt.

15 :
12. A compound according to any one of claims 1 to 10 for use in therapy.
13. A compound according to any one of claxms 1 to 10 for use in the
treatment of depression.
20
14. A pharmaceutical composition which comprises a compound according to
any of claims 1 to 10 or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier or excipient.
25 15. A compound of formula (I) as defined in any one of claims 1 to 10 ora

pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of diseases
or disorders where an antagonist of the 5-HT| g receptor is beneficial.

16.  The use of 2 compound of formula (I) as defined in any one of claims 1 to
30 10 or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for

the treatment or prophylaxis of diseases or dlsorders where an antagonist of the 5-HT1g
receptor is beneficial.

R
(AR |
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