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WO 2006/ 038006 PCT/ GB2005/ 003835 NOVEL COVPOUNDS Thi s
invention relates to novel indole derivatives having

wQb@essoé ogi cal activity, to 5 processes for PEEGB2005/003835

preparation, to conpositions containing themand to
their use in the treatnment of CNS and ot her

di sorders. The background to the present invention

i ncludes the follow ng publications: DE19838666
(Muel l er, T) describes poeppcoNPOUNDS ndol e
derivatives by 10 intranol ecul ar reaction of al kynes
in the presence of a heterogenous catal yst. WO

33P0k FISE8 S hovdemasle *@J@ﬁva’iwé@ hé\ﬂﬁ%(ﬁlﬁam%@io |cal6a5c:tlwty to

derivatives as.inhibitors of _Factor

P@@ﬁéﬁqscfgr fhgE Prenaraionnio compesitipnherntainiag ther apd tq thaisiuge in the
gekinent bVERS Mdaith@didorddee useful as phosphol i pase
inhibitors in the treatment of inflammtion. 15 WO

02/ 085892 (Weth) describes a series of am nobenzazol e

4Rs Ibaéugra@ﬂ @3he prelém iheh8admclbes theabwovﬁh@bmréaﬁ&sbe
useful Tfor central nervous system disorders.

st r uc PE12BP8LORdMeeler Ek%eséf'b%scﬁi‘ﬁ%%fﬁﬂ%n ﬁfdﬁd‘?i@\ﬁ/%‘@é'ﬁes by
frdanbieMiaf ﬁ’eé?}’a%ﬁ %sénkm%a\g@@ présenRBlof B Rbtcrbgdrels eatdlet.

recept or unds Whi ch possess ant agoni St potency

at th¥V@99@@rrBﬁ64@%éwe$cn P22 sgfebridngsle datiatives aen@hlbltors of
whidBr khe physi ol ogl ocal effects of 5-HT at the 5- HT6
receptor and may be ant agonl sts or inverse agonists.

The pM2EARM3BARY é‘ﬁen%'ﬁs insiute e dpseripied @sseripp ofingple gierivatives
SRS to %%Q rbﬂo@;fhofn;%’s@%lﬁblfdré indhe %‘eatmeznst o/fA\ \nfl?mmatlon

phar maceut 9£§ acce |l e salt thereof

6R3) n®y @ 02/08589& {\Wyeth gﬁscglbqu@Wﬁeﬁ qkemingbenggralederivatives as 5-
wp dﬁ%\? RGP Sre cg%@més%% YrceRral RIVARSYSRmM disorders.

n or Cl al kyl optionally substituted by one
or nore (e.qg. 1 2 or 3) halogen or cyano groups; R2

ﬁ\gs?rrr%gig%(] o%l-@aséldf%m%un'ag h@)@%o@l%ejeh'?&% WwhiciRBodsRss antagonist
potency at the 5 HT6 receptor Compounds which possess antagonist potency at the 5-
HT, receptor are capable of interfering with the physiologiocal effects of 5-HT at the 5-

HTs receptor and may be antagonists or inverse agonists.

The present invention therefore provides, in a first aspect, a compound of formula (1) or a

pharmaceutically acceptable salt thereof:

0
A
s

wherein:
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group; 5 mrepresents an integer fromzero to 4, such
that when mis greater than 1, two R2 groups may be

wo 2ovkmsBob® forma CH2, (CH2)2, CH2OCH2 or ( CH2PGI/GBoMNS/003835

p represents an integer fromzero to 2; ----
represents a si ngl e or a double bond; R3 represents

B repeeis ureadt e na b BRETa s it 8RS iR i€, 20r )
malog6il.obcyanlsaxaupsCl_6 al kyl, Cl_6 al koxy, Cl-6
R oS e N T S o)

yslipogen or Cl1_6 al kyl or toget her with the nitrogen
AP R EIeBPG BT Br et BELNPSLBIE aigran 1, o R
I@ed@ewme Igm@uwo fo@mranHgseH;ﬁ G, OGHydr,(CHRg gesupar v

het er -heteroaryl -aryl or
pﬁég@ﬁwgﬁp'ﬂﬁ%ﬁ@ﬂﬁmg up, wherein said aryl and

heter g A % O%U@e%a%om}f bp)gdoptl onal Iy substituted

by on'g ‘'or 3) substituents which
ﬁye;tresddlmCaaai&ylaur—m fferent, and which are selected

rgﬁggeﬁ?ggﬁﬁgg&ﬁ&%%%'Joqg?of hal ogen, hydroxy, cyano,

rifluoromethoxy, Cl1_6 alkyl,
eréﬁ)rammalhgmewarim imaloG)y alkplehala€l yakoet Byd alk@lCh alkoxy, Cis

kox xy, Cl 6 alkylthio, Cl.6
Aad era@r%w]‘?&%g@ cycl oal kyl C1 al koxy, Cl-6
@l rspreeyts an@ite@eraﬁdnmxgmao Bpnyl , C1.6 al kyl sul fonyl,

%ﬁ%figﬁk A&ﬁg%\f Inr‘glé r%ﬁr@c?n hglquﬁérﬁ#rl Ed‘h‘i/ l!qﬂ )6¥tog%&16§wﬁl’? the nitrogen

atqnh mhlolmmey)a]e atiagHeslfoimayitoges carhtbming I@ter6eyclyl or nitrogen

sul f nam go[, Cl 6 al kylam do, Cl1_6
&Pﬂ%l“&lﬁ’ﬁfe HAAYISCP6 al kyl . Cl-6 al kyl ami doCl. 6

A feptesents phsainfl ohateratoyl, aaryHaq&,r-laqokheﬁectmryl -heteroaryl-aryl or

a m doCl _6 al kyl, aryl carboxam doCl_6 al kyl,
E\%{‘;{oa%{?’n&?ﬂr@ Yed8¥%y1 , " aryl C1-6 al kanoyl, or a group

GENRMRIAd aryl 502 NERBREDY! grovpsraiArm&pbanptidRBly substituted by one or
i ndependent |y . .re sent rogen .0or Cl.6 0 .
TRICHEE: Loy NP0 HAERETHE B sz s A gt hicn are
tsbl%y,tea ﬁmnamb@rblﬂﬂcm‘sjstlﬁg) pfihaloger, hpdrexy, cgantainitio gifluoromethyl,
he er I e nt aj het erparyl group;
USHBERARRY. ool (ARG TSN ALTP oA KERPR oo Bl ELR: avon,
@nhien, disndt, @ alkydthioy S, @alkawqaglamybts acmaaﬂm%@mem, € alkanoyl,
str ran
G ekeRiRETHe Copaly BGTh Ch IS AIR G oibugviony, C1s
A9RIBSHIDG W/amﬁyloﬁﬁﬁﬁﬁonywwmvlsEfﬁhquamkb'bcm
@ﬁ%{ng?on%mdo 16 r:xlkyla‘?rtn(riéjl 1-6 alky suf?cgn%%gg& 6ha}fkyl Qﬁ%raﬁy%mldoa 5
alkyl, arylsulfonamido, arylcarboxamido, arylsulfonamidoC;.s alkyl, arylcarboxamidoC.¢
alkyl, aroyl, aroylCy.s alkyl, arylCy alkanoyl, or a group CONR’R' or SO,NR°R",
wherein R® and R independently represent hydrogen or C, alkyl or R® and R"® together
with the nitrogen atom to which they are attached may form a nitrogen containing
heterocyclyl or nitrogen containing heteroaryl group;

or solvates thereof.

As used herein, the term “alkyl” (when used as a group or as part of a group) refers to a
straight or branched hydrocarbon chain containing the specified number of carbon
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containing at least 1 and at nost 6 carbon atons.
Exanpl es of al kyl include, but are not limted to;

woreaokpssopdve) , ethyl (Et), n-propyl, i-propyl, PETeB005/003835

and i-hexyl. 5 As used herein, the term "al koxy" (when
used as a group or as part of a group) refers to an

| kyl et her r.adical erein,the,t "al " i ,
Sorn " Behous ety SEhS <ply S Ao Ry einghtben shain
c@ttaihingiat ledst Pandret oty cabdroatpmsn -Examples\of alkykindpd \out are not

Gy 5P BB Bromb b BBt BBt e e

nonocycl i c hydrocarbon ring of 3 to 7 carbon atons.

a es of .sych groups, incl ude_cycl opropyl
55 ErBlisR: mededh G by kRS rE RS SR Rl ergpe) refers o
dm &k?l&dthiﬁr'frbkﬁbaifg\ril‘iérelnsthel mm ‘yle isrﬁetﬁoedigls@\rei. E&amplgs @6 plkoxy
sel ect.e romflugrine. chlorine, 15 brom ne an .
PEUARLE Sie RS s FetsSg). SRS n-erdPedPrhBpnf ipentiony and -
paftexys to a C1_6 al kyl group as defined herein
wherein at | east one hydrogen atomis replaced with a
hal ogen atom Exanpl es of such groups include
Theiemaethydycloalkyf bsiasahrérbiyl refers ford $dturateaiernbiydcyalichyidigsarbon

l.ike The term ' hal o 6,.al koxy' as used herein

g G301 ocatbes Stols Ry RGeS b St Sns Rods Pykproiy ovelobuty,
Weeipehtyl, ajclbiengt arngclopdpiggen atomis replaced with a

hal ogen atom Exanpl es of such groups include

di f 1 uoronmet hoxy or trifluoromethoxy and the Iike. 25

Theterarmalogenyis' used hefedtltdwyseiite & afbeleeted ffdin fidorine, chiorine,

nonocycl j.c or bicyclic hydrocarbon ring wherein at

Progus ofiPfy i s aromatic. Exanpl es of such groups

i ncl ude phenyl, naphthyl or tetrahydronaphthal enyl

and the |ike. The term'heteroaryl' as used hereir :

Pl e oG ey s SR TR & P CrarBHETPLP B defnererein

\fvﬁér@%f%heﬂét awbﬁfregem?@mb gé;?@crearmmi hdlbgegh somt Ek@rhﬁl@g of such
to 4 heteroat sel ect r 0X n,. nitrogen an

QOB UOE RGP BY, ST TR 1 Qb ELPTOE T B1tbP KF1 ngs

include thienyl, furyl, furazanyl, pyrrolyl,

[ |yl lyl, im | yl | yl
b o e e S SR e sy v o
Whérami R 7dsY bne RYArageH atoRis AgpMced wilyd haldghi atom. Examples of such
pyri

SbupaEig cialimeltopies ibiarstaeyinedie G Lse

aromatic rings 35 include quinolinyl, isoquinolinyl,

gui nazol i nyl, qui noxalinyl, pteridinyl, cinnolinyl,

Pt tearh aaryihgs usevhipgreinyrefets toyd Ce.d2 metiogyclic ios bicyais|hytirocarbon ring

WRSEMAR Iadst ohd B isZdrombitic. IEXEMBRE YO sudhdrbddd include pMéhyl, naphthyl
n

FUPBRPRRPR PR I s sObensor uranyl |

benzot hi enyl, benzoi mi dazol yl, benzoxazol yl,
Penieah dwtapelyl las used heteln miars §d a Semembskedhmenaelyglic,aromatic or a

#?JSQ& Qﬁﬁ%é’}%é’ér&h ’bi&glﬁze%maﬁghﬁ&%rﬂiniﬁaq tl) Iﬁwzltei,r%gt'oms selected from
oxygen, nitrogen and sulphur. Examples of such monocyclic aromatic rings include
thienyl, furyl, furazanyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, oxazolyl, thiazolyl,
oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl, pyranyl, pyrazolyl, pyrimidyl, pyridazinyl,
pyrazinyl, pyridyl, triazinyl, tetrazinyl and the like. Examples of such fused aromatic rings
include quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pteridinyl, cinnolinyl,
phthalazinyl, naphthyridinyl, indolyl, isoindolyl, azaindolyl, indolizinyl, indazolyl, purinyl,

-3-
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Het eroaryl groups, as described above, may be |inked
to the remai nder of the nmolecule 5 via a carbon at om

wW@ero6nssen6 present, a suitable nitrogen at om exBE€pGB2005/003835

where indicated otherwi se. The term "nitrogen
contai ning heteroaryl" is intended to represent any

het I - def '
A soRRin SRR oo ORISR A R SRS,
blezdhioleeolpie bénzorablyd ihghzasoxaesdlgl; bemzpthigrotw enbaisethiazolyl,

Lo ti.t i bstit t b
PPt Ba o perrd TS PRI et crocycl yi - refers
Heterodryllgroepd) es eldscribed @pove, enayaialinkee tb the reaaindat dfithe molecule

t { { h

ST B P o R B RESRE P b SpivBath BRLFE3p ergdngipatee
8’emaammnber ed bicyclic saturated or partially
unsaturated ring system containing | to 4 heteroatons

sel ected from oxygen, nitrogen or sul phur. Exanples of
Fbe ternomiteygeh imnmlmdtmbwdes jpyanded italrepydsent any heteroaryl group

azetidinyl, p zol + oxazol idinyl, piperidinyl,
By g@f’rhaf{] ve "%ﬁ%pcr?gh"}ﬁﬁ/mtr%?rb%%hol i nyl |
t hi azol i di nyl, hydant oi nyl, 20 val erol act anyl
xi.ranyl di.oxol di.oxa
Bl 67 ¥permgpteadfiuineiaif 1 ARimayBRE vt grhatsrapayhgroups have
hiré tlaydbnefsubstityént, shidyubstifugnamydy bé krikedhy tropy riegly | |
tetrahydropyridinyl, tetrahydropyrimdinyl,
t et rahydr ot hi ophenyl , tetrahydrothi opyranyl,

th@Zé?ﬁﬁﬁ&ﬂeroo@ZI?Ipr to andy mbmbbrédenoﬁ)o&ﬂm eturafods phrtially
e.in n i S0

sl pletiiing ontaiili, 145 4 efpatongs selsSBafion afiiah nirogen or
gl%lﬁhrtﬁeanz@mgd 13812 membademdf@bmﬂmrﬁtddl cmdartwlﬂyl luhha_iuﬂatétﬁ’nng system
e te itr en on nin eteroc IS
FotRRag o bRioB e SRR ETE AR PIrootH ot el Examples of
gedh m@ﬂo@bmmgahmhue:mmm arefitinglo pErazelidinyl, okazaligiayl,
er e

BPRICIa. Bberar Wt PUB (o mefpraR Rl Age Byl daneiny,
trél@rromiamyw@rrehyl, oxglanyk ﬂroaslenylsdubxaiwp @mthmgau, ofathianyl, dithianyl,
sent s

I sty EbR TR o0, By ai B BB 2 dg oy fropyridin,

fe@rﬁh PYrimiQiny!l teahydroBiopRenyl ﬁgfrﬁ'ﬁ,@mtﬁlo@raﬁyladilbyépanyl4azepanyl
OO /O 800 PCT/ 005/ 003835 i

i Bie ke, Erradlen Phoush Bievate TRgs B IRTiavin P B ekiv, bagzopyrany,

qumuclldlnyl 2,3,4,5-tetrahydro-1H-3-benzazepine, tetrahydroisoquinolinyl and the like.

The term ‘nitrogen containing heterocycly!’ is intended to represent any heterocyclyl
group as defined above which contains a nitrogen atom.

In one embodiment there is provided a compound of formula (1), or a pharmaceutically
acceptable salt thereof, wherein:

R’ represents hydrogen or Cy alkyl;

m represents 0 or 1;

R? represents C,.5 alky! or R* may be linked to R’ to form a (CHy,); group;

n represents 0, 1 or 2;

R® represents C.; alkyl;



10

15

20

25

30

35

A represents an optionally substituted phenyl,
t hi azolyl or pyrazolyl, wherein the optional 5

waewssgoaent s are sel ected fromthe group consPGI/GB0SH03835

hal ogen, ON, C, _3 alkyl and Cl1_3 al koxy; or solvates
thereof. In certain enbodi nents, Rl represents
hydr r Cl 6 al kyl (e.g. nethyl, ethyl, n-propyl,
PdEPfeg?'E}ﬁ 1093 2-di et hyl propyl ). I'n one enbodi ment,
RlrepeEMSOYrS; hydrogen or nethyl. In one enbodi ment, m
rqpresents O or 1, nore particularly 0. In one

eRleRNE halegendhflesents C1_3 al kyl (e.g. methyl) or
RrepRische dri dﬂﬂ@ﬁalty%uaﬁtltﬂt@d ph@mm tBiakSII20rpyeHZOR whbﬂaerfh% optional

odi Tor articul arl
B AR NP codisifg FBiBoan ioh. Yie oyt and C.o
HRoRy:l ). 1 n one enbodlnent n represents 2 and R3
represen s nmethyl. In one enbodinment, p represents 0,
Prgivatos tgsed particularly 1. In one enbodi nent, q
represents 0 or 1, nore partlcularly 0. In one
enbodi nment, R4 represents halo nor e artlcular g
& ceifain spbpdimsats %nﬁ‘%ﬂf???é‘i‘ﬁ hydgg Qeéb‘?ré%érﬂ I ¢g-g- methyl, ethyl, n-propyl,

@pEdpenaH 4,3 dﬁﬁl&ﬁ)flbrbbﬂ?dn Bh& Qhﬁlbodlfﬂ’énﬁw|r&bre@ént@h?&é@éﬂbn methyl.

nore particul ar wherei n the optional
dnipRe ?WB@WF@”BF@"%’@‘PS@E{S&OH dRererart tjﬁ“l?u'g - consi sting

W ohb@88dmeht, R répréserfid | (&4_metlyl)or RE@ady-be linked to R t
nmethyl) and CI_3 gtl)koxy (é?Q.R{/ (nét ox;%9 25 Fﬁg’eferred °

i 3 @OBr ding to the invention include exanples

L ofSemBadiFRAYM rePREONE 0T 1armRaparaeasty ¢al |y
acceptabl e salt ,or solvate thereof. The conpounds of

ﬂ@?%ﬁ@bmwﬂe@hﬁi TRRTRSALS &+ a@“ﬂY't(? Snm%hyi s thereof. It

W bhe @x%b@@ﬁfeﬁ? indbidserts Qtanﬁ‘ﬂa ré?@sérﬁs PRAhyEi ne the
salts of the conpounds of fornu shoul d be 30

phareameediment. Pyepesit Aol or %m%ae@ewa@al' 1y

%Sﬁ&é%b&m%ﬁ{ b&epﬁgéw@ drhoﬁm%réjS%éiulQr%ﬁo by Ber ge,
Bi ghl ey and I\/blgouse, harm Sci., 1977, 66,

in que empedimepmR "?ﬂf&?ﬁ‘?&%@@]?ﬁi%m%ﬁ aaaléw@ab ForShits”

INeheIeaBoSmche AMeBRAERY af\rdéﬂbrm?@rsﬁﬁé?c%bd SALAY, thiazolyl or pyrazolyl,
accept abl e non-toxi c bases i ncl udln% i norgani c bases

e B?E'QW?E‘Y RS Wherain eRpipRal $UbsidRnts AGrepintad e de group

baﬁ‘élma cﬁ'hHBPQN(B g FHOONH, LRI, CalMtyWB.g GREOBAS ané @Hélﬁ@xy (e.g.
errous |um rragneS| um mangani C sal

bus pot assi um sodium zinc, and the I|ke -5
WO 2006/ 038006 PCT/ GB2005/ 003835 Sal ts derived from
Ehar maceuti cal |y acceptabl e gé%ani_ Cc non-toxic bases
n@pw%C@ap@@défaccwmﬁﬁ@ {he igrnyag dioudesxamplastl 15E§6 as shown

BALRESy a pHARdCEUGRIY 300pRbId S tdbREtBEMER! | Y

occurrlng substituted am nes, cyclic am nes, and
basi c i on exchange resins, such as arginine,

The compounds of formula (I) can form acid addition salts thereof. It will be appreciated
that for use in medicine the salts of the compounds of formula () should be
pharmaceutically acceptable. Pharmaceutically acceptable salts include those described
by Berge, Bighley and Monkhouse , J. Pharm. Sci., 1977, 66, 1-19. The term
“pharmaceutically acceptable salts” includes salts prepared from pharmaceutically
acceptable non-toxic bases including inorganic bases and organic bases. Salts derived
from inorganic bases include aluminum, ammonium, calcium, copper, ferric, ferrous,

lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc, and the like.
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bet ai ne, caffeine, choline,
N, N - di benzyl et hyl enedi am ne, diethylamne, 2 5

wale@blogdoasri noet hanol , 2-di net hyl ami noet hanol , PCT/GB2005/003835

et hanol am ne, ethyl enedi am ne, N-ethyl- norpholine,
N- et hyI pi peridine, glucam ne, gI ucosam ne, histidine,

| sopro am ne, SI ne,. net hyl gl ucam ne
D AB O PRSP T P IR oG Mo e baseRdhcate satts of
PriARA}, BEcorfdlaly, BRE tertilg Qiinss, B@osti&é@éﬂﬁﬂe@rﬁdltﬁimg naturally occurring
| met hyl am no net hane,

trinethyl am ne, trishydrox

SPSIREES PIIAS, BYClE AETRASH AR PESIC I9h @XEHANDE; TReINS. \MHE 2 arginine,

%@fanw Baffélhe,tdMBIid) NIKeGBsHzylethyRABHIBMIAES dRa§)Ifmins al-t S
ared_from phar maceut i cal rIagl accept abl e non-

eﬁthy&aralg%‘gan?'n%wdumtmjamwe?@aﬂ?'cetaﬁ IIripanetoylgpediamine, N-ethyl-
PFPh ARk d9-ctHiydibEHRIIRS BluctminePGIERRAME, hafitite, IW&SHnﬁime

carrphor sul fonic, citric, ethanesulfonic, funari

dionEapiagnne, dysifes methyIglyearyne.SRerenoling dPIBe IR BE; giperidine, polyarine

IrS$pid) bRithafhe, bariridsC theBBlofiirs, tﬁmﬂwylﬁnmg&ﬁﬁﬁkh)&lmme tnshydroxylmethyl
met hanesul f oni C, mucic, nitri ... pant ot heni ¢

SRURMGIAES, SOy ATENS sgamelparine and e e, When a compound of the

Fbrés‘éhﬁﬁ?@ﬁ*éhﬁ@ﬂéé}c %Itgmagﬁg p?éb%réd #6m pﬁéﬁﬁi’ée%ﬁcéﬂfy acceptable non-
har maceuti cal ly acceptable salts include

énwmlciﬁﬂncmr& inARganicegd S59anig agidy: Sysh geids muidg@@etrm

$ehiches@fthhid, BeSRi¢, YaRPHorsIRIRidTR]t, %thafnéértﬂfdnfb fumaric, gluconic,
benzoi c, ascorbic, pampic, succinic, hydrochloric,

glutargiei ydrohrerms, ﬁWr@ﬁ@@%ﬁv |'$@§h"1"r&° laatic aelien Blie. froRidelic,

‘?ﬁé?l?éh%ghl?tmlcf Plico, nﬁﬁ@%%ic‘:parﬁtéﬂh@ﬁ!&' &osﬁﬁ&ﬁ&)éhé&mc sulfuric,
citric, uconic, aspartic, ~stearic, palmt

Tqr@élérﬁ"to?“@e?@‘&?ﬂ'%ac% it lienzoi ¢, gl utanic,
benzenesul fonic, cycl ohexyl sul f ani c, phosphori c and
nitric acids. The conpounds of formJIa (1) may be

Frapaies @f pharaiagsutigally aeceptableoyalte inglyds) the ﬁ@“W‘QiWW GAfim,
%ﬁagh%snﬁﬁw}’ ?&tégélblﬂean@?tydl@ﬁ‘ébl@ ahé Yhdae f&%eWQF&ﬁ médieid] fuaric,
dra This invention includes wthin its scope
@emqm iaBeRrbiCi parseicysHceinicy Bydjochigrips aklusiy. kismakbylengsalicylic,
QG’I%n%’%H?An@HEQIfonY@H nfe, ?a"ﬂé‘r'ietssall ||058{rf\’:e§’1hcon|c aspartic,
Certain conpounds of formula (1)
@@@&@l palmitic.digcanic ngly ¢afic.sr-amingberaols: tharwpnl%er(zen@%ulfoma
SN ) and the invention
gi/(é?(ﬁ-f Z@E{ﬂ HE%%S?H% ese%@?g@g%. sonmeric forms and to
m xtures thereof including racemates. The different

reoi ri at r .
3R ERBS R Sl T TR e BB Ral 0 SR a8 Fatgpe form. ana,
lie:ry}ztailmenMyknptlsmalyeespmieﬂj e.goas theyhyrete.i This ynvehiisi includes
glﬂgmrlﬁg\é?géé gtg{cﬁ%%e r]aceé(oté r'c1ed56(e h%ét?ﬁ@%%{ﬁ'& a's %oInSBL%BdS containing
PEEHMEB200mt0 088dZent i@ gswdipgct 1 nvention al so i ncl udes
i sotopi cal | y-1 abel ed conmpounds, which are identical to
those recited in formula (1) and foll owi ng, but for
Ceetaih@otmpbbads offferroula l(m))ae @&tpabis oﬁemstlrrgaplsmredsdimemnforms (e.g.

?fag{%%‘%as\é&ngﬁgan %tngn lornere) and the MUERtoA EX dsqo ea&w gfqﬁese

stereoisomeric forms and to mixtures thereof including racemates. The different

stereoisomeric forms may be separated one from the other by the usual methods, or any
given isomer may be obtained by stereospecific or asymmetric synthesis. The invention

also extends to any tautomeric forms and mixtures thereof.
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mass or mass nunber usually predom nating. Exanples of
i sotopes that can be 5 incorporated into conpounds of

wo b@eiosspent i on i ncl ude i sotopes of hydrogen, cR€DGB2005/003835

ni trogen, oxygen, phosphorous, fluorine, iodine, and
chlorine, such as 3H 11 C 14C, 18F, 1231 and 1251.

d .
e oo 1 RS S5Es Shs e qrypougge, which are ideicai

GRTR QLIRS it RtnuROMtAidTolldvend oot Rieet facttast orfeodrom atoms are
and/ or ot her, i sot opes %f pother atons are \ﬂl&f{ hi n

£eRipREddY ANRIoR VI FIOIR TR, O MR I MEsr 4 Gothe atomic
GRIXR O AfSs Qﬁmbbh@sm@ll?@@_dbm"fa‘ﬂﬁ@tE)@f’nplésmf isotared that dxpSRe

into which radioactjve isotopes.s a 3H,

'n?em%%tﬁétré@ compeLnsis s (e 'PYF'@'P{!@ Eﬁ’&/' rRdghogen. carbon,
hitoYee, &degém |d%@§;!>mo@?§ﬂadrﬁwe ibdinel aiceehloririe, Buch ABHAML, 14C,
carbon- 14, 14C, isotopes are parti cul arl y
ﬂﬁ%f@?’r'éadﬂgﬁ' their ease of 15 preparation and
detectability. 11 C and 18F isotopes are particularly
useful in PET (positragn emsmntormraph), and ,
ngwg«éﬁ ofle pegsentiayention aar PpaRaseticay le salts of said

Peurwsnh@tt&ntaermh@saf@@mwemé@é ér@ﬂ@ﬁtﬁé}hyatope@ df other
use in brain im |n§§rFurther substltutlon Wit

th
RERS @ Wittt g ssorRqIeTHNE Bresent iRYsnliAY- Isotapicalbyjabelgd compounds of

#Hd edemaivedtioh, féhsaaRRUhbSe ﬂﬂi’@ﬁbl@%ﬁodcﬁwlsbtd%sgﬁcﬂf%s 3H, 14C
greater nmetabolic stability, | e i ncreased

e IFUreoKaiRd: arg peefign P@J@Lﬁf\é’@réag%t@?)ée Hesygi diriRitiion aﬁﬁ%vs Tritiated,

ngneg, af@¥arB8nR4 ! qfeermﬁ lédibp%@rgae ?gﬁn&@amgsﬁr@r&pe% for their ease of
I'sot opi cal | y f ormu

| abe
PRGN G el SHaPIIT. i SrATRGHEY daiongs RSP RPRipUISY BPebkin T
?osﬁﬁfnréfhlggoﬁ’ WmddrEpih, Cbﬁﬂdl%ﬁﬁot@b§§ bl‘é%%iﬂétﬂ'artyhﬁ‘aeful in SPECT

chenmes and/or in the anpl es by substituting
4single ghetpn mqfw%nm%@%a thHng?PhM)a%BI'S@&" ireBiGEhmaghig. Further,

%uE‘é?i"t\Jtio%%fP;ﬂie‘é@ﬂeF béolo%@? kEch sLadfeHum, 32., DRE cB B8t certain
i nvention also provi des a process for. the preparation

Herapasiippevaniagss resiing irem @rqat%rrm%tabw&rm'&m,tf%@far@me increased

ArGePhARIS of fdduckd @6§é2je, re&‘dﬂfé?ﬁblﬂ é’ﬁ‘cﬁ%né@'ﬁé 15 referl(e@)m some
reacting a conpound formul a 006/ 038

POIYrEH2080S/ be@@@glly IRQ9'eq cmﬂptaurm@f aormuta ()l>pan0kfR"<2~'519rPf\th's
Rbeftion can generally be prepared by carrying out the procedures disclosed in the

Schemes and/or in the Examples below, by substituting a readily available isotopically
labeled reagent for a non-isotopically labeled reagent.

The present invention also provides a process for the preparation of a compound of
formula () or a pharmaceutically acceptable salt thereof, which process comprises:

(a) reacting a compound of formula (l1),
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(I'l') wherein Rla is as defined for RL or an
N-protecting group, R2, R3, R4, m n, p, g and ----

ware@eassooef i ned above and L1 represents a sui t BOT/6B2005/003835

| eavi ng group such as a halogen 5 atom (e.g. brono or
iodo) or trifluoronethylsulfonyloxy, with a conpound
of formula A- S02-H (or A-SH fol | pwed by a subsequent
oxidation step), wherein Ais a4Rdefi ned above and
thereafter as necessary- P an Rla N-protecting
group; (b) deprotecting a|p ¢gct'ey derivative of a
conpound of formula (1); after 10
optionally: (c) intercome on t'® ot her conpounds of
formula (1) and/or forn1ng a phar utically

acceptabl e salt and/or sol vate. (Y® netal | ati on of
a conmpound of formula (I1) foll,0 by reaction with

an appropriate arylsulfonyl aﬁ}mg Nectrophile to form

a conpound of formula (1), followed Yy process (b) or
(c) as necessary. Process (a) whereint a conpound of
formula (I1) is treated with a(”;orrpound of formula A-

20 SO2H typical |y conprises use of basic ,conditions
whereiuR " teasrdefined SonR reream MNpratastingetiours &, By Rising, i g and

suitable salt of the ound A- the sodi um

S5 710 0 daTnep 306y Pl b BBIPERE SuLRDIRLEAIGEgTRYR Sich 25 a halogen
Stehi @+4.dromb br tohe S tRREIREReBYIsBIfdryRING] WitHoa cmb@nasalférmula A-
such as copper i odide and a SUIt?b|e addjtive su

3R (oRrG R Ry DHt e S 0 ons ) GHBTE A =S dofined above

WhEfHRrdhiRr 6 NB&E4RSryEMbARTUh R Nlprotiestiig getigd wWith a
compound of formula A- SH typically conprises use of

basic conditions e.g. by using a suitable salt of the
@ANPOoHBstoRTihY & 9rc9ectéd1§eﬁi)@ldi1é18‘ﬁ $adrhpodnad oarﬂoranw @R hatereafter
sol vent such as N, N dinethylformamde, in th

prtiseée of a suitable metal salt such as copper (1)

i odide, followed by use of a suitable oxi dant such as

3-chl oroper benzoj c acid, peracetic acid 8 WO
() 06/ TR erer emsirisPownads of faria (1) #pd/or forming a

QM AGRbRbR it MAlRSENER. Nonoper sul fate.
Al ternatively, the conpound of formula (I1) can be

advant ageously treated with a conpound of fornula A-

@ﬁ | Nichfafisresneingiung o@&ﬁmuﬁkﬂhfﬂ§w@@b?§§dcﬁm w1th an appropriate
rt-butoxide in an appropri at e sol vent such

polsuberyiatingieirctrpphileda dampe campand:efifermiia d): f@mp@tprocess (b)

6r @) adnBteskifye of an 5 appropriate palladi umsource
suc% as tris(di benzyli deneacet one)di pal | adi um(0) and
an appropriate |igand such as

é@&é% (A MilaeFHWQ)ébﬁlBSDmobbﬁ()ﬁhlﬂ‘é' anys REAEE Wltﬂ%)eonﬁpauhewefbrmula A-

oxl dation as describ above. In processes (a) and
{s%?yH W%P@epmesmsepééwfﬁ §oRtns Ang iyt bmegkiesverjently carried
am;gr y@{ableléénwheb@onﬁwwna A- so% H (@Y. tﬁ% 88Em salt) in an
tective Goups in ani ¢ _Synt hesi s' . ey and
appropriate solvent such as dlmethy squOX|de in the presence of a transmon metal salt

such as copper (1) iodide and a suitable additive such as N, N-dimethylethylenediamine.

Process (b) wherein a compound of formula (i) is treated with a compound of formula A-
SH typically comprises use of basic conditions e.g. by using a suitable salt of the
compound A-SH (e.g. the sodium salt) in an appropriate solvent such as N,N-
dimethylformamide, in the presence of a suitable metal salt such as copper (l) iodide,

followed by use of a suitable oxidant such as 3-chloroperbenzoic acid, peracetic acid,
-8-
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Sons, 1991). Suitable am ne protecting groups include
sul phonyl (e.g. tosyl), acyl (e.g. acetyl,

wWQ@2008/03806 t ri chl or oet hoxycar bonyl , benzyl oxycar@DGBR006/003835

t - but oxycarbonyl) and arylal kyl (e.g. benzyl), which
may be renoved by hydrolysis (e.g. using an acid such
drochloric acid). or reductivel e. .
ARSI ST Rer Sy DGRl OB BEnoRsiBle, cAtegnatively, the

e&apa@id &tffonida (1B can betaﬁvsmhgm@tyh@amm@ )tbmg@mwmf formula A-
inc in acetic aci

usi ng z dg O he

St |p§yﬂ @regﬁﬁ]q?eof& Qﬁsgcsyplha Bpt@aﬁg J@yde in an appropnate solvent

StidH ésﬂt@l&zﬂ@% We HreddrcEd] a s\dﬁtﬂ&lnﬁw cél@ly&ﬁ@fg\/ﬁdmbw@m

catal ysed hydrolysis or a so 4 rgajseres SJ%P%

Bewepw'ate@@B@ﬁbuméeeweég%aws ipgrzyliflensassionsidifgladium(0) and an

ap&osmétemewaﬁjhzaél (owdqlgn [ﬁHﬂnKI@ﬁé) b,sqam@hylpwypﬁme) f&owed by
be renoved by acid catal ysed hydrolysis, for exanple

%‘ﬂﬂ'anqsf‘#%féf'%%h%qu@ acid. A 20 further anmine

protecting group includes nethyl which may be renoved
usi ng standard . npethods for N deal Eé!l ation

TEBDB735€8 9) SnSHD b CORBP RE CLPISHRAURG BEAPE 208 TeBsfor their removal
EQA boYRfdY Tt Ne T reBi PMtéé‘nv@EIrBékS&h)OrgEﬁn@@?ﬁﬂhe&@) (JMA¥ley and

perfornmed using conventional |nterconversi
§p@% 891 = Sutiakin aggne protesing/@iorRSIICHe sHiphamy! K%a tosyl), acyl (e.g.

#/ICQ" 2 Q'»tn&ﬁlg%iﬂo\k?caﬂbw dbhBloxydhrishy ot @Butoxycarbonyl) and
nuc lic or eectroplllc aromati c substitution,

aeialisy! fﬁlﬁirhﬂnﬂlb vhigh sy Be respRe I Q!SI (efgpusing an acid such as
m%&aah&m i byl atdiple. @fhyardg@ﬁawa dr 9beh B/ GHup of fdductive

erein represents an al group to give a
Wbﬁbﬁ 852 \Qomﬁﬁlp@e(hoyy%ﬁ@qryj grom up@g rzgg:élp,pgetlc acid) as

% ﬁ:@é{@ Oftler Wi elblebﬁmné@%t@&in@tg@@hdshﬁélu&éiﬁnhuoroacetyl {-COCFy)

conver si on na% be i nterconversi on of rotecte
w@uchmw kesremsived by PassErtalyed hxiieliHs red sal 8 &pRin Hound benzyl
gﬁougeaféata%% %rrfﬁ@ld' R¥h %uhdﬂé %[d?%m%&?déhﬁyl dréu@@nmahquer) which

ess (c) may conprise, for exanple, reacting

BEReUIAOYEd bbﬁﬁﬁ catalysgd hyaipysis far REMRP R érﬁwgroacetlc acid. A
lgyﬂ#gp%me ;Wof‘eewgngrehy ﬁﬁmgs RletBWARA mdY SR es ga.ﬁg standard

red UCInug(l ent 1n order to generate a conpoun
YQ%@T

aethosls den M-dep - R1-ghigspelbd phlorafopnale Uaf’%f;haS'Cflqﬁ’ingltlonS

gwggbf)%g@ﬁé}gq"ﬁ%%r@ nhydride donor agent such as
sodium ™ -9 WO 2006/ 038006) PCT/ GB2005/ 003835

cya_noborohydrl de, sodiumtriacetoxyborohydride or a

?ﬁ‘rﬁ% BePhdRPhed ﬁ¥|ﬁ§ ‘%Qﬁ\fe‘ﬁhbﬁdeﬂ 'irﬁé‘rcbﬁ\/e@é]oﬁt)ﬁ)%g&ﬁr% such as
h as eth

anol resence o an acid
§|Qm1$ﬂa%tl0@e exipatione regluctiom, mﬂwéhvec%ﬁdﬁttqnoﬁlgylavort augeorhilic or

Q%é{rﬁaﬂr&a&rbm&.c éhasﬁ@néﬁ 48 Yy droWels o aﬂué@ﬁ@ﬁ&fb%&tlo%n For

carried out r'eacting a conpound of fornula
exe;mplm&nd@aikylmorsofraewmwﬂ of ﬁar@ﬂ@dann/hamm IR’ derrespite A alkyl

.foup lead é%ln&oun%fffo%ma% Wh%ﬂé’}ﬁ Rdeéﬁr@%téhsmf@gerﬁmwwbe

eaV|ng group sucn as a hal ogen atom
@mﬁrgcla@ﬂdmhﬁewb rnt¢r@@1w¢é§|ommay h@ﬂn’fyncguwaﬁgr PbRiptagtasi gerivatives of

RRILRNA! ifcH ﬁhag Bod¥igBERIAR ﬁpﬁ@tﬁé’(@ﬁ kBl gRARRoRYEBiIoAS

potassi‘'um “carbonate€ or “triet am ne using an
appropriate solvent such as N, N-d| nmet hyl f ormam de or

fh %@nk%%ss (c) may comprise, for example, reacting a compound of formula (1),
wherein R' represents hydrogen, with an aldehyde or ketone in the presence of a
reducing agent in order to generate a compound of formula (I) where R'represents Ci.6

alkyl. This may be performed using a hydride donor agent such as sodium

-9-
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10 Process (d) may conprise, for exanple, reacting a
conpound of formula (11) with a netallating agent

WGEa@h/03®0Gcec- or tert-butyl lithiumin a suitaPtEGB2005/003835

sol vent such as tetrahydrofuran to forman anion
whi ch can be reacted with an appropriate el ectrophile
such as an arylsul fonyl fluoride to forma conppound of
cyanakeeehysiyde, prgfuﬂmﬁwb@mnwd&ég argsipgypupg form of

CPANEBBIHRENde RIRRAERBIIOYoME st@PEd étﬁﬁn@lfanﬂ hethe presence of an acid
correspondi ng aryl sul fonyl chloride a sourc

FHelbRY Aeetis AeR) sLURdar cPuRitns @l 8?‘3%9Hg@;'ioaﬁﬁ‘?t!OUoﬁ'ta@at'Y?‘y: such a

Faffotmdlon ras) y@eéme§ aet*byaéaétmgta%urﬁ;ﬁddna of@d%'iu%ﬂ@i)' Wereln R!
in the presenceo water or a crown et er. Cor;rp

gepressninYerogen, Wik arcompound ahioEadaR -la Werrin & W%?d above
l%ﬁd Errgm&ﬁqs 'ariea\%% @69;9 Fsl‘}’ém%ea Walb§ert Bt%nf gﬂ ®¥brAgle or |od|l_r|1e) or

schene: R3) R3)™n
mptf)ws%fggyﬂoyy grogp )opﬂp@qﬂyyqﬁhﬂ p(rqs?fnc? p(/y qutqug ba\lsa.g(ugh)as potassium
WhloRhtR mthmnm%sm%n dPprdpriafd sdilveMd JudnladiNeV- éiﬁnethylformamlde
defi ned above. Step (1) may typically be ef f ect ed
@R fg«Aka¥uci ng agent such as sodi um 25
cyanobor ohydri de or sodiumtriacetoxyborohydride in a
sui tabl e sol vent such as ethanol or )
Procegs (himpawearmriise, for exanygle. xgagingzseryground of formula (i) with a
%Téu(é%%gg RQ383as s@@%ﬁﬂ&ﬁyi%hlurﬁﬁw|s§ttédlé£olbéht‘é!ﬁéf?£‘s
re sents a doub bond may be prepared from
wmw@r@&garofo fogn meam w*)'%h easoReereggtedeytht aroapRfpRiateelectrophile
f’?él‘? AUt ﬂ%rﬂﬁ%%rﬁ'&@omﬁ@und of formula (I ? Arylsulfonyl fluorides
orodi'cyano- 1 benzoqui none in a suita Sol vent
mrbea@nvgmeraﬂywﬁmrafﬂ By thegeagfiopsi ﬁ*i!ﬁsCfoeSP@Fm aryfsulfenyi chloride
AR o(dotd dce%f?lu&’@%’@hdhréstééf‘cﬂrﬁ Eﬁtﬁ/@w&gsﬁumﬂﬁﬁn&fm a suitable solvent
prepare nal ogous net hods ternatively
@m@mmomﬂll% @pmnaay (nithe prpspegaof water ereperevwaptherg
singl e bond may be

Compounds of formula (1) wherein represents a single bond may be prepared in

accordance with the following scheme:

. RY,
3 L
Ll o
Step (i) N
. > (R4)q N
R); N /E‘L( | ( >>p
®); '
1 rlﬂ) N (R ~N
7 R* ™ \ 1a

wherein R, R?, R%, R*, m, n, p, q and L' are as defined above.
Step (i) may typically be effected using a reducing agent such as sodium

cyanoborohydride or sodium triacetoxyborohydride in a suitable solvent such as ethanol

or 1,2-dichloroethane.

-10 -
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prepared in accordance with the follow ng schene: 10
O OLlI Step (i) Li INHI \ H 4, Xph3P + ) d-

WA 2005/088806) Base OV (R g (V) (V) Step (ii) ASCREB2045/003835

Step (iii) O (" )P\ i I Step (NN OO0 ~OSY N*~

la ZNiS A (R)m (R4, X )p (R 49 x g (R)mN

(Vi) (MIl) R Rla wherein AA R, R2, R3, R4, m n,
Conpoanmts di'foramiga 48 inlehiched "a abrepresansl a)doubleé)osdlrmealbieeprepared

PRcoodady i Bitideafe e B Rbsar b R ko Hbent such

by gichlatddjcyaro-d{4-berizeduinsnep sasiibblei spivagesichsasdétratydrofuran.

[ (et hyl oxy) met hyl ] (tri phenyl ) phosphoni um chl oride in

the presence of a suitable base such as

Zotr@btmdyxtflfgxrinmlaﬂ OtiRard @Y harkednowo irlthg-itiratetehgr caperetprepared by
2-di azaphosphori ne, 20 which may conveniently be

Hé'ag%ﬂ}%éi’ bound form in a solvent such as

acetonitrile. Step (ii) can be effected by the

metal lation of (VI) using for exanple

Aﬁemaﬁuﬂwttdnhpdundmof formulagdblwhergin stch represents a single bond may be

ion with a sul fonyl

éf e?jQ%%E?JrHéﬂc{:éh\L(m hg\gﬁ@ny sglﬁ?'? @tﬁyl fluoride. Step

(|||) conprises the hydrolysis of the vinyl ether of

(VI'1) using -11 WO 2006/038006 PCT/ GB2005/003#35 a

sui t abl e aci dosuch as form c acid, followed by

redugti ve .am

an appry 3 am ne such—as 4-am no- II -p| per i di ne
in the gnce of aﬁw bl@ reduci Rg 2 for
exanpRr8; Sdl unt t ri acet oxyb eNpy dr i di@)q it

appr opr I ate (V1)
V) Step (ii)
l ASO,F
Step (u|) o OMe
o]
Step (IV) \\ ,/ /\\S/,
0 A H
R, > R "
(viny

(v

wherein A, R R% R, R*, m, n, p, q and L" are as defined above and X is a suitable
Jeaving group such as a halogen, for example fluorine, or an O-

trifluoromethanesulfonate.

Step (i) may typically be effected using a Wittig agent such as
[(methyloxy)methyl](triphenyl)phosphonium chioride in the presence of a suitable base
such as 2-tert-butlyimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphosphorine,
which may conveniently be in a polymer bound form, in a solvent such as acetonitrile.
Step (i) can be effected by the metallation of (V1) using for example tert-butyllithium in a
solvent such as tertrahydrofuran followed by reaction with a sulfonyl electrophile such as
phenylsulfonyl fluoride. Step (iii) comprises the hydrolysis of the vinyl ether of (V) using

-11-
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sol vent such as 1, 2-dichloroethane and in the presence
of an acid catalyst such as acetic 5 acid. Step (iv)

w@amwehggdcal |y be effected by heating conmpoundP(¥iGBR()05/003835

optionally in the presence of a suitable organic or
I norgani c base, in a suitable sol vent such as DVMSO, or

%?‘g?gf?c%&g;sg\éﬁga c{cl"I %(P q? lf@%w&%ﬂy % %é@g’!a{f}pn o? the intermediate
AQsmae s of appedpriatedaraing subleaenmmme-1 -Bozppigsririesinahe presence of

single band, n 10 resents and.R3, and R3, . .
§ bRl Ralghe Radnt: ff BiAaR sad T PRGOS SBReieal 31 appropriate
doegt s@dh asafidididngredthahd efdiatthe/ prepemeast ani skid m{alszatsadh as acetic

Ao B PGt nRaf o, K 4Sha BB R, Sty § e

;ﬁr}eé@nC\Uclﬁ‘ B%%Jﬁ?tﬂe%) aﬁgdr.)nﬁbr%ar)éﬁ’baéﬁé (Fa kmgwd&gzm bhch%saDMSO or
a a i R . wherein ,

i he aghieypdiiring P lafuh el inchS Biseecefip Rgteblioand,

defined as for 15 R3 but need not be identical to R3,

and conpounds of forrmula (l11)b are enbodi nents of
haheubdse cﬁflcb)npoShcﬂ)of(for)mUIgrpb waédey] counpréeserttiha single bond, n

reacti o eund of

P RETONG ABT ABH CRPisac oy el ey BHE SR ing, an
AdRinapalpeidtide prabesnid mchcathdain tR6 fpioemgrechemb: an

appropriate reduci ng agent such as sodi um

cyanobor ohydri de in an appropriate solvent such as

acetic acid. Step (ii) conpri es(R@pe i ntroducti oqRE)f %)

| eavi pg) gF,gl)lp L,, for exanpl odi ne, using an

el ectropkyli ¢ agent such i yl trd &,Bq hyl a @

dic dat e Step @ sui ta ent ure N

dic ,- hane and ey in the preéBripe of

ggé e base such as 25 cal gi car bonate. An (\Jp
al f'er nat |ve {g{z;{l ye for the repration of conpou >
of for ))“ whi ch R4 (®3; al ogen (Y) is ®h

in the foI I OWI ng RSchdnme: - 12 WO 2Q@6/ 038006 \ota
PCT/ GB2005/ 003835 R3)~ R3)n B8)n"Step (i) Step (iWH

wRerdiVRf2 \RNR® R* m. n, p, q and L, are as defined above and R is defined as for
R® but need not be identical to R®, and compounds of formula (11)° are embodiments of

formula (II).

Step (i) typically comprises the reaction of a compound of formula (1X), such as 3,3~
dimethylindoline with an appropriate ketone such as N-Boc-piperidin-4-one in the
presence of an appropriate reducing agent such as sodium cyanoborohydride in an
appropriate solvent such as acetic acid. Step (ii) comprises the introduction of a leaving
group L4, for example iodine, using an electrophilic agent such as
benzyltrimethylammonium dichloroiodate in a suitable solvent mixture such as
dichloromethane and methanol and in the presence of an appropriate base such as

calcium carbonate.

An alternative procedure for the preparation of compounds of formula (ll) in which R*is

a halogen (Y) is shown in the following scheme:

-12-
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NHo )PY)PY )P (RR)Ym2 Z) (R R mN(R)mN R (IV)
Rya Rla (XI) (XI'l1) (11)6 Step (i) typically

w@enpios®es t he reaction of a conpound of for muP@r/GER)05/003835

such as 7- fluoroindole with a suitable ketone such as
N- Boc- pi peridin-4-one in the presence of a 5 reducing

jon of (XI1)!
snt such as
/i at e Sep tient

Yy G
ndolYl compofinds of flormula (1) in which R
3-alkyl may be par ed B’y t redeti on of the
cor r espondi ngyeonpounds in ) ieh = Hand Riais
protecting group¥such as B8d; ~wi'h a suitable R)7—p
el ectrophil e suck® a®) Eschennoser\s, salt, followed by \ ..
hydr ogg?)ati on and depr ot ectd'(l n &d further R (e
el abor ation of group R a as sgecifi ed earlier. 15
Phar maceutical |y acceptable salts may be prepared

SR ottty BRTERAEN b SpBBunE RO RRY BF s RS -
ibharondolutitrcabliiab@deipteshich as N-Bec-hipeddiaf4-ome injthé presence of a
0 PR G558 Bl AL R pbIYBle AF eltagpsovont s o
e\gsﬂrami © foune (XiGs _&em(ii_astgmpmwprtbs _Béaotiqn Wll¢w§§ an electrophilic
BB765h B BB IEH L L B e T 9 R 3l i
iDirhathebroagridd fowgve alearhpawnd ofifbrcnut@hi ti ve i npai r nent

and vascul ar denentia), Parkinson's D sease, ADHD

(Attention Deficit Disorder/Hyperactivity Syndrone),
whdoiy conpaurdierof formatzl (Bdh mpichd’st BHaliathmey be brePiarardli tha reaction of

hyt h f eedi di dey. ' d :
Y ol G5k DO e BT BB TS Ry app o o eoc
Svith a %l;lstable@;tdctrephiletémgn ab Esnlhegrmmds!eés aalt f_o|low|ed by hydrogenation and
.8z i .
Baeci08 SHL e S5BARa PR Bag Peblb@iennd i so
di sorders associated with spinal trauma and/ or head
0] h hal . ,
PRoseBlcaly Berr e SHBRTANES brepBRRreciiE Rhabl}y reagiqpyit e
2pPobA8CRA JPGEIdERRI0ME003835 treatment of certain G
(gastrointestinal) disorders such as IBS (Irritable

Bowel
Compounds of formula (I) and their pharmaceutically acceptable salts have affinity for the

5-HT6 receptor and are believed to be of potential use in the treatment of certain CNS
disorders such as anxiety, depression, epilepsy, obsessive compulsive disorders,
migraine, cognitive memory disorders (e.g. Alzheimer’s disease, age related cognitive
decline, mild cognitive impairment and vascular dementia), Parkinson’s Disease, ADHD
(Attention Deficit Disorder/Hyperactivity Syndrome), sleep disorders (including
disturbances of Circadian rhythm), feeding disorders such as anorexia and bulimia, panic
attacks, withdrawal from drug abuse such as cocaine, ethanol, nicotine and
benzodiazepines, schizophrenia (in particular cognitive deficits of schizophrenia), stroke
and also disorders associated with spinal trauma and/or head injury such as
hydrocephalus. Compounds of the invention are also expected to be of use in the
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Syndrone). Conpounds of the invention are al so
expected to be of use in the treatnent of obesity. 5

wabaos/osd0e6 i nvention al so provi des a conpound oPCT/GBRANSA03835

(1) or a pharmaceutically acceptable salt thereof,
for use as a therapeuti c substance, in parti cular in

t.he, t I ax th S0
e B EFin Gl Lo RiBRIRS B BBlret PR 1Es UegRhEaae
Syntimmm)! Qofhpdurals a thdhiavertion uré alab lexpectedipt adfaise &l the treatment
gﬂlieﬁeof, for use in the treatnent of depression,
' Al zhei ner' s di sease, age related cognitive

decline, 10 ADHD, obesity, mld cogni tive i rrpai rment,

hi hreni a, ni.tive defi hren
it B e oy & rORp F T i HLor B Rs sty
tafce@;ttamebalothem@fpimy Lisexas a thierdpeutiaBobstanddi, Fopattsusar in the treatment

R et B S PR S liRre Iy SIS B priopredgasyor a
ei)ﬁ‘@onmd/ef farmuiat(l) of ahaomueutichllpbctaptahid aal( thpreaf, far use in the

t t th h .
RETR SBhin PO D O b i BBl Becine
OSfDHi[O) rovekity, Mhild cagnitive Piginng wchizapirgniacagipitiad defictalin
t here i.n tﬁéﬁmanuf acture of a medi canent for use in

f
?Gh'F renid aPASHERSr prophyl axis of the above

di sorders. 5 HT6 antagonlsts have the potential to be
pabl e of creaSJn d Iearnln
TR veangn ar e AEYHES acarnor GARE b e s freshove
%%Pds’z@ il ArRanfirgsls | W&ﬂjdﬂigbhllmrm)walch|o©b@gg%§éac&§|i_|ﬁi@€énag @slthe sufferer
escri be

,%ggl,?,t‘gtaﬁ)beéeqﬂv? @mgpntaéjﬁe{]qmqﬂu 3 ﬁg mg@eq,}tor a pharmaceutlcally

Iaﬁ&@ﬂébl@@altﬂ@ré&fow de a nethod of pr ormtl ng neuronal
growth w thin the central nervous systemof a mamal

whi ch conprises the step of adm nistering a conmpound
o aﬁ@th@wé eétliheqrwemtush @FdW:{é@lllﬁé a&d bya &ﬂﬁ;ﬁtﬂmabif aarﬁnalda) ora

t her eof use t unds
@hyrm%eyﬂ@fﬁ&eycem%% S N6 e IPTRACRSSR 6L P rlient for use i
ahPhedtRa et prophylHEFFaBe bbeve disorageor dance VVI t h

standard pharmaceutical practice. The present

i nvention also provides a pharmaceutical conposition,

IHTharftagaHidts ﬂéveathecb@fé?ﬂiund befcabalbigwf mctdakingbadal and learning-

phar maceuti ca ble salt thereqf, an
AR ERYRIR glgﬁch}i gql FRaMepcy ipibrain r%onslszycg\és the rat medial

z&ﬁﬁérgﬁgﬂ@ﬁn&’gﬂmbé&%ﬁ%s d%@ﬁb@flmﬂuNOQB/OGGOSG Thus,

nposition of the inyention, which m

ar ed
2arTna 2 8 Tugher PaBRS ShesAaa IV ERIHBe ML A felnod of promoting

FbURRBNADWH WIS el RntrhSnersdinl Sy¥teprlsit emhl whlchlcomprises the
parenteral or rectal adm ni stratbon and, as

@p, A adpnistgring @,poqnggqn‘git%f or@a.g% glsa pharmaceutlscaﬂyl/1 accep%lable salt

thereof.

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 composition, which comprises a
compound of formula (1) or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.
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oral liquid preparations, powders, granules, |ozenges,
reconstitutable powders, injectable 5 or infusable

W@ 006038906 Or suspensi ons or suppositories. O BLCT/GEB2005/003835

adm ni strabl e conpositions are generally preferred.
Tabl ets and capsules for oral administration nay be in

nit dose.f and nay, conta onvent i onal
e cnoaton Y e T cRlh pERRITRY s Br2pared by admixure,
Eatdb@/tétlangmémbémpaatwe and stmiﬂsﬁgeralﬁras&it@ isungually adapted for oral,

a%%g%@%% tt | n,%aé‘ qsﬁd %haﬁ?q:qshsljrg&%é fgrem P& Ueegs capsules,

erqmdwpamanr;ﬁMdecsegra@ms lozengied, nobermnﬂbtblelpewm injectable
r .exanp gueo

StichAtiPrl RoGh Pt syssrts SrLPaoSHEs il sfmitstiabia,composions

Bfe geRgrdlg prefeirbe. form of a dry product for 15
reconstitution with water or other suitable vehicle

before use. Such liquid preparations nay contain
TameR Hndwapbulas firtoral @@ministiatias nilyHean dhi dosgfhsand may contain

emul sj.fyin ents ueous vehicles, (which may . .

P TlRI AL AR RETS: 1o a8 e e HEEs el e By cisintegrants

sad M Edebtabiave fiihg wgeiits N THe iblat® il barioated2Ecbrling to methods well
arenteral d_'m ni stratl on, fluid unit dosage forns are

g‘?%’f‘é@”ﬂ?m AMACUICRIATGRd  of the invention or

phar maceuti cal | y accept abl e sal t thereof and a sterile

vehi cle. The ound, de endlgg on the vehicle and

O] digyid rpg&naéﬁthy@ Y hein the & ASyEe0s or 01Iy suspension,
%lﬁﬁdﬂsv@dulsrbnts r@rumrcénﬁlrs bnmay ‘b@&ﬁ t}'@Q'oﬁhﬁ) bﬂé U@ﬂﬁ'odlﬁcfl €or

ound can be f ag l ée
E,eccef‘ﬁ;tltﬁlt?@d""ﬁb\fv%tﬁéo'f‘?tl‘?r %P@ta'i"ﬁt"sh'a'e&& Q’%HF% Heht liqyfid preparations
ﬁﬁp%htamaéwwémainbn@ddut%sédm @I&@@h’dﬁhd ag@ls Laransisirgsdents
as a |l ocal anaesthetic, @ser\( %s and bufferlcﬂg
AYEATUCOyE depicies dvhish may ingiide Rei AESENAAESeaNh ¥ desired,
éraRhlidray flaldifingOEPESoUra@s. can be frozen after
filling into the vial and the water renoved under
vacuum Parenteral suspensions are prepared in

Félrtﬁéré‘rﬁbr‘a@ladeﬁsh@t@ﬂWﬁudWWsag@f@ﬁ@faré Bl@baiédfhtlllsmg a compound
npound is suspended in icle instead of

be
Sf t§§ g1veBtRn @rfd"%@“é??qt'ic%'!?{tqcéﬁpt@%!ﬁ ﬁé'lt theged @nd &Haqe |V§'Pfé'8 The

Bympodndr aé¢émmgTJiﬁh@%ﬁi@|é%d@aﬁcmaﬁé@ Uédd, eaf bb)élther suspended
exposure to ethyl ene oxide before su%?en3|on

ok ‘@FEEQ'\@"\)%HPecYeé"C'%lea‘H?%@'@S&Q jons, the ¢ "HRQuR e be dissolved for

Wﬁcﬁbrﬂgnd A RteriliSed PEbHIRMg! lﬁtotahsﬁntﬁﬁlm bk arﬁBo&I@ and seallng
facilitate uniformdistribution of the conmpound

ABYAAeB M, M ASE SUSh Pora 07 OPASSIBaS: BESmmatNRS:ageouTering
B&difes B dlésQ}PUe@ﬁh ‘.bhéc VePiblel OTd enndpcé 4 shé(blmz?' tﬁ@kon@ﬁsm&?can be

active material, depending on the nethaod
Ryt g bito the VI8 a0 wRPLIBTYBA HOTPICRSIYD) Fesyderal

Jlfk?)eﬁﬁéﬁs S dr@ﬁar@@ fmsmdnug@dhé earhe %éﬁneatesrgégt u@ét thd'€mpound is

af orenenti oned di sorders w | in the usual vva%/b
e

sipPRNderkindbe vefiel ér&easiroftbﬁélgd#@eh/a@@d %t@rélzamrwnne
5&t%nﬁ)u4£ﬁe%rwfntramd Tl RnpbRd L1 bd S6HRIGS byHRHBYAE o Bfhylene

ener al de suitable unit doses may be
q>@ befgre Wé"@i@:ﬂ e piprilg vehicleo Aslyantageoustys aék'Hﬁﬁ?%t ozcwettlng
SR iRBude® theebmpBdifior 8 $&ditate uniform distribution of the compound.

The composition may contain from 0.1% to 99% by weight, more particularly from 10 to
60% by weight, of the active material, depending on the method of administration.
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will preferably be adm nistered once a day, although
adm ni stration nore than once a day nay be required;

w@r@e®ssobe t her apy may extend for a nunber of We€REBOK05/003835

nonths. All publications, including but not limted to
patents and patent applications, cited in this 10
specification are herein incorporated by reference as

i f each individual publication were specifically and
iTheidose vidhkycompdusdusal indhdieatmeot pfidha bimlerngniiceibd disooders will

N0 ot oL e oS O e isbhiora e iRt g suttrer

@hd otrgp eimiids faators . hElowéer| ave genanl gd]Msmiapte wnit doses may be 0.05

o LB O A H0TRSFo o g e ocoses

(wn) préfeﬁ;a}ilylbe admirfisteredrone anidg) altheudrPadibingstraiiGn morm‘tbiah once a day

Y NG NTANT I AT

g, 14 7 mmol ), maintaining the tenperature bel ow 30

§iﬂ oL PrBBe SR R R SN piiians, A% in s

%ﬁémo’atuﬁh @r@ Helein tneﬁmeméwhs}a’e%erh}el BW fch (hdividueal ﬁﬂ:b{tatroa were

nt te e for o
SBereay st B R et PoeifRaapd PY 3685 T AF thouan fuly
watferth. (100 m ), and neutral [ sed to pH -8 by dropw se
addi ti on of 6M NaCH sol ution, while maintaining the
tenperature below 35 C. The organi c phase was

JRR3S! BéstriplishsashidemisniMdsames traastne preparatictt dfbmpounds of the
acetate (50 ). The conbi ned organi c phases were

dﬂ"e%orbver magnesi um sul phate, concentrated 30 in
vacuo and purified by chromatography on silica gel,
eluting with an increasing proportion of ethyl acetate
'D&SHERg This afforded 1, 1-dinethyl et hyl

4 ‘( Birhé® 13-(5 -bromo-2 3-d|hydro-1 H-indol-1-yl)-1-piperidinecarboxylate
hydr o- Yllgl-'lgyndo - 1 pi peri di necar boxyl ate (Dl) as

éDpJ)ale yel | ow oi | (4 5 g, 90%: 1 HNWR (CDCI3): b
?élg( 9H, s), 1.53 (2H, ddd), 1.76 (2H, br.d), 2.76
%" r.t), 2.93 (2H, t), 3.35 (2H, t), 3.44 (1 H,
tt 90lution 24 5{ceetnoindoline, (26525 184 N0k jn glaciahagetic BEIdd0 mi) was

Senretos] St Eeoid L ppshindbarrhRIg e85 14,7 mimal
mauht;amwasthejmmﬂratece belova8OFC( 3TTs selytiamvas Beated ke doriBnwise
daﬁgn %Epsdo%fugﬁ‘lfr%‘aﬁtgé%bc% @dﬁﬁ EW%% ?Q rrér?oll ggmr‘%lglln)q the temperature
@dhb@loBSa‘iC oThsaemtmdeWae tmﬁmstmneé ahambignt tereperatyresfor pné beur, poured
:ﬁitg a'nggtﬂbee&oe?fé)? %%%%EQBQ\W@Q @ob%Yl %ngngalgg‘hsgﬂ% ?)H ~8 by
kimmefreaadm-ntdﬁ 6MNhQHsoltien,veile teaintainingr the demperdture below 35 °C.
RhE %?ngn?c éh%sglﬁggsstep&%m ﬁo‘ #8 aaUéjous phase washed with ethyl acetate (50
mi). The combined organic phases were dried over magnesium sulphate, concentrated
in vacuo and purified by chromatography on silica gel, eluting with an increasing
proportion of ethyl acetate in hexane. This afforded 1,1-dimethylethyl 4-(5-bromo-2,3-
dihydro-1H-indol-1-yl)-1-piperidinecarboxylate (D1) as a pale yellow oil (4.5 g, 90%):
TH NMR (CDCl3): 5 1.47 (9H, s), 1.53 (2H, ddd), 1.76 (2H, br.d), 2.76 (2H, br.t), 2.93
(2H, 1), 3.35 (2H, t), 3.44 (1H, tt), 4.24 (2H, br.d), 6.26 (1H, s), 7.11 (1H, d), 7.12 (1H, s)

Case (ii)
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the residue was redissolved in EtOQAc (300 m ), washed
wWth sat. NaHCO3 (3 x 300 m), brine (300 m) and

waleioed3sover MgSO4. This solution was filtered BOTGB2005/003835

concentrated to afford 35g of crude material that was
subsequently purified by flash chromatography

S AL 5 SR BRI o090 0 s

ﬂasQ<5}rideDangoﬁ B4{Dldnytﬂ1ytaatlw1 4-oxo-1-piperidinecarboxylate (20.34 g, 100 mmol)

Eg L dal[ v?%t‘% aag&,g{/) réﬁlt%é %8%@8\8%%’ ttﬁgcfrg emrwﬁes after which

BIpBId((DA@s @i.T gl 136 minbl) wasmaddudggmaticasvisen Aft€las Boyr 9t room

FETSATH 0,y e B B3 i mion o

the TeDiluewhy teztidsplved ir BOA0(B00 2913 washadiwith 4at. NaHCO; (3 x 300 mi),

Gl B ) el e RBF ol il s hlep o P o

&iford 35t lof srusle Inutdterdat thveh svas addmd]udnmmurfﬁled by flastuthromatdgraphy

.3-di ghl gro-5, 6-di.cyano o] 1.13 7
(iddage 7R idriiags R tppel S HGRR e a et o e B1-
gq?éihﬂfmr?mu(smé?mh | ddu?ﬁ{rb 1&ng\d§»1ﬁ1%s1 ptpdefrdgcbotatbcﬁ%te (D1)

or our acetate was added,. e )
ek el 7% YR (0SB0, PR e B QIR Gt that prepared in
Bhsagiponate (4 x 50 nl), brine (50 nl), dried over
nagne5|un1sulfate and concentrated to a brown oi
This was purified using silica gel chronatography
Pbsdrigttbna th an |ncrea3|ng proportion of ethyl acetate

entane, to afford 1, dlrrethyleth I
3,1 matyiethyl 8i(5spme-V-jndol i ydet-pinas yviate (PBY)

i‘% E\m gﬁléﬁﬁvl h?g%gég ?—2(31d|§ o-#ilm%l 1- ¥F1 gﬂ%rue%rﬁb@bm (D1) (2.0
orS. Z)nmal \ggs msggvec( iBAHM4§20 r@l qr@d gqolepqi to@ C.7Tq thig qollpqlon was
%aldged7d§§[§\mze g%o@%b’h ofD 3-dfchloro5l6- &ﬂc%eg‘)o -1 men%q{ur@@'@ 439,57

H28Br N2C2 T equi rés
mggxt)rm ﬂ'ﬁFdﬁO ) maiseaiging the gmgpﬁaéqrﬁﬁ@t ﬁy |The mlxture turned black and

d&%%b%‘f&ﬁ’{‘%ar éﬁthyl acetate (80 mI) was added, the mlxture washed

pi peri di necar boxy (D3) A mxture
wfth gatm:aﬂeadmuqapugsqagwm bicarbonate (4 X 50 ml) brine (50 mi), dried over

?Aniégeéasrﬂ Trds6tahd g?r?ce?ﬁ Ylolrtd albiala bl 1 Q%Q%?Mﬁé& Gifdikca gel

i'um phenyl sul fi nate

ehroimptogeanhyeeluting withoen m@re(ag@g m@porw q_f eghylmgq:t;ate m pentane, fo
Ned¥ 19 -Gl ﬁ’}ﬂ Ry (b%&ﬂéqvﬁﬂggé‘%’ gi ggﬂendl%eg’arﬁgﬁha)te A8 as a

pot assiumc Donat e
WW@QQ@S/QD@3%35 (3.2 g, 23 nmmol) was suspended in

ot P 0 B e, 200 B e

(&b’olrr@dﬁi 4Qi(tHhl dyr bﬂﬁt(ﬂ-&rtb 7.23FERN2H, audedd &b dhaM%r m(z1®b+H)+
é‘}d 33%@0HU§9\9’0 %fu,,%gg% gs@hase was separated, dried
Ver u

He® evaporated, and the residue
pur| fi ed by flash chromat ography

Description 3

Case (i)

1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-1H-indol-1-yl}-1-piperidinecarboxylate (D3)
A mixture of 1,1-dimethylethyl 4-(5-bromo-1H-indol-1-yl}-1-piperidinecarboxylate (D2)
(4.0 g, 11.7 mmol), sodium phenylsulfinate (5.0 g 35 mmo!), copper (i) iodide (220 mg,
1.2 mmol), N,N-dimethyl-ethylenediamine (0.25 ml, 2.3 mmol) and potassium carbonate
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5 on silica gel eluting wth an increasing proportion
of ethyl acetate in pentane to afford 1, 1-

walovetodspbet hyl 4-[ 5- (phenyl sul fonyl)-1 PCT/GB2005/003835

Hindol -1-yl]-1-pi per! d i necarboxylate (D3) (1.6
g, 31 %9 as a white solid: "HNWR (CDO 3) S 1.49 (9H,

2 29:%5 TS uag Sipefastiin rhbu syfdid g8 ) Bpl nfteliks 100

dndEl-an. at§or dirhosphere for/8 l@dJr:H Tlokel mixturévas. codled? tichiodjomethane

06 afidest bndibate TR0 1 o RSl dineladlc anase as sepgrated, dried

HV@?IrT)agrfesfﬁHEsdlf%tdﬂe)/apomtﬁd patdiettle desighw maified ba flagh chireshatography
gn F@ée{r gagxg}l@ﬁi%%%s@é P)X)lportion of ethyl acetate in pentane to afford 1,1-

dIrﬁ’é/tﬂylétﬂyﬁd-ﬂsqgheﬂ)(lybl}oﬂylmMddiﬂn?!;drﬁiﬁéﬁ’dlﬁé&rﬁmlate (D3) (1.6
0 in THE (13 nl) 15 at OC under

af%%) aswhitased: on” sol ution was stirred at OC for 2h
fpNMRRSD %) Bh48toiRTs), 1.5% (M%dﬁh@@zqm%m)@be@mw t), 4.31-4.43

partitioned between Et OAc and di | ute aqueous

é&!ﬂ ) 666 (THed)o? ar(ild, d)ag il -Ads(4kk par &rE d1 Ierﬂﬂ \X/aﬂ§h7ea9 (2H, m),

3tti1 dg ute aqueous NaHCO3 solution (x 1) and brine
%VI efore being dried over MgSHA. It was filtered
Sasle(maporat ed to afford the crude product (457 ng).

r

ANoRubRS PUdili 6.0 gﬂ/érlo\-ﬂ-é q%rogék&{ ,Cﬁg athdifin THE 2 m)
wéaéda@ dragfse taersgrred emutuorwéct-dmmpetbm-[ﬁ (whertymfenyl) -2,3-

- R RGP VR P ERE St IPRERR S0 b mpgh . 1rF 13 m

&t 0° Mdeita;goh The %cpmrp@mtmnrvmsaa’ubeﬂyalt Q‘t(éfc(rlzn)fol(aa@d by 3h at RT.

&'m)(ag%m Xt %%ﬁtéé:}ag ﬁ%{ P%rt@)r}%f %\&?&ﬂﬂﬁl}c a_qu dilute aqueous NaHCO3;
solption. The ecgenibnlaydrates sePajatddland washibd8vithmdillije, aquedusiNBHCO,
BUGH3 o8Bl 1 e Baa Ry e OSSRl
éaddated to iﬁ)ffcﬁfs trﬁﬁcrﬁd@bl)odugtr(@b olghSHiiawaE a?nfmumn(oa.(so g) eluting
iy T PR e B OR o B o Eren
43 dhrosicapicalin avithvithet materialgsodwwedlirrGasel{ichl or onet hane (50

m ) added and water (25 m) introduced. The organic
phase was separated, dried over nagnesi um sul fate,

pusastised. and the residue purified by flash
chromat ography on silica gel el ut

§ AoviEmsnlgtnl Sraehanyigifabyhy o-dibtiaed Hdor s id-
é{}%ﬁ/g %gﬂg?,géﬁ{é@g)oos/ 003835 pentane to afford

Gase (i) phenyl sul f onyl) -2, 3-di hydro- 1Hi ndol -1 -yl ]

KBRS T BB BBl gl V§£&233t)
fipeddifetidrbdoylatd (D12 (7.7 g( 2.8, mitnpl) tSodiutm plBer(yBidifingde, (0.9 g, 5.5 mmol),
copper (1) iodide (35 mg, 0.18 mmol), N,N-dimethyl-ethylenediamine (0.04 ml, 0.36
mmol), and potassium carbonate (0.5 g, 3.6 mmol) was suspended in dimethyl sulfoxide
(20 ml) and heated under an argon atmosphere to 100 °C for 18 hours. The mixture was
cooled, dichloromethane (50 ml) added and water (25 ml) introduced. The organic phase
was separated, dried over magnesium sulfate, evaporated, and the residue purified by

flash chromatography on silica gel eluting with an increasing proportion of ethyl acetate in
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3.50 (3H, t), 4.24 (2H, br.d), 6.40 (1 H d),
7.41-7.53 (4H, m), 7.66 (1 H dd), 7.90 (2H, dd): 5

wWORN06/08800¢ MtH) + 443; C24H30SN204 requires: 442PC1TZa&Be005/003835

(ii) I'n an oven dried 500nl 3-necked RB flask equi pped
with a tenperature probe and a 50 m dropping funnel

Ee?tgﬁ%? o?ﬁoré 1 11 gfrn?/t&y%lﬁix_l_% [ﬁgbpeqyl)sﬁll)foqyl)-z 3-dihydro~1H-indol-1-yl]-
numpémdimeawohwayé D4, 4 Whitd Soligl, (2386 ny, @8W))) under

% W gB8cLly 198 40 PLERRL YT .08 61 T 400 200 o,

et (3hut)y4 i (i Ltmd)%w‘(m 51& 241-MB3l (4H284,, 7.86 BIM, idd), 7.90 (2H, dd);

t k the t t
BEr s (Wt A iSRRG BT e a2 cﬁnpfg???hére

l@"alsglpﬁ) yel l ow sol ution was stirred at -70 C for 5
m nut es and t hen a solﬁ%t on of ben@gnesulfon IfI uori de

drearggv%p driggl Q@nﬂ@dpe)ckg R@rfgaslfp&ulp? wﬁtpja SHRer3 arobe and a 50

AV AFoppirREfuhAsl vids ;ﬂa%em MLERsethyldtRyl r@@%rbma@ BLmyBro- 1H indol-1-yl)-1-
solution was stirred 15 at O Cfor 15 mnutes an

PrReHINGCKRAGYEP (MBT0 6. 38s TG FRRshargam Ik e thenlisspived in
liry tﬁ#"md ml')/a‘ﬁhlg eanﬁélﬁﬁaé/\tédboﬁ@t-mw&l teneaikfllﬁﬁhﬁot% ml, 52.5

he organi cs washed with brine and dried

mrml Ress0eM meertmﬁi wagedded dioppise. (seeping s tpmperafusg below -60
by Tal tgﬁ{%e pf&ﬁ%@%@rwe {Hal mrgﬁgyeuzws%uﬁ@h twdsdg/dd W 170 °C for 5

a graai ent Hexane "to aff

mnluta$ aed Hena spution. quenifﬁméﬁbyf%lwlﬂﬁ@m (ﬁ 32 3-38i49yamel) in dry THF
F@Qr%aés %dd%h]ovlar g@erﬁﬁcpﬁr1'5thﬂﬁt‘é§r'h@(bé]saﬁlﬁ? BB@n éd’htéﬁ \@as stirred

., consi stent spectroscopi cal
|@t gpafear ih "@5@8 and thepdtyvas gipwved tawarms IjSOﬁm tﬁmpe[ature After 1

é&l’_ﬂ%&l?éh?ﬁbﬁ% Q\ﬁtﬁ's‘ggw EI %x@a&é@%ﬂﬁ ‘Etd)AE" thé‘ gagf‘nc(s %)shed with

uti1 on of

B0 anddrigd daverdgSOa. ﬁhg@@vewaérlai (‘(455 QMNPS ah@f@d ta/rﬂash
?ﬁ% %‘ggsr @?c%tﬁ%%(‘?@+ g%’?rﬂj]gé) Wik Q acﬁerﬂ'o@ efh AL i‘ﬁqlﬂ;)f)‘(ane to afford

ter 5 nut es NaBH( QA
(111-iBnaghyethyl miék(PhMSldﬂuw@ 2,8 cwnwrpow-lml-1 Mktr 0.5

\?ﬁo u e:{ S(Nté%—? Fl’éfl urﬁgl o) Vi%ﬁq 5)18 gént sﬁ?&ﬂsb&ﬂcally with that

\prépardd iRCasenB. organi c phase was separated and dried
over MgSO4. The 30 solution was filtered and
concentr at ed to afford

Ee@cdpﬂem Byl - - et hyl - 4- pi peri di nyI ) -

AL Sl S b 59,
(r%lé scllition &3@duﬁ?ddayla)3rduay09&1mwold1500 g, 184 (@hbl) m)acetic acid (5
3 35@‘9&;? argigrb@gpégw(r% avlél’s agdgd] ZZW%)L_I'—Z iagritfriongmg mtg’ 3.74 mmol)
&nd afietE Minuwds NBBH([WAC){ (04 ¢; RAMmADLeER 4dddrimgué pesion. After 0.5
b@gr@rthé)m%\\,ﬁ/\rgen%a%o (u?e?&sv(v)l% waﬁgr /bgs%?g wutr? ngé%:f-?(pellets) until pH ca. 10 and
extracted with Et,0. The organic phase was separated and dried over MgSO,. The
solution was filtered and concentrated to afford 3,3-dimethyl-1-(1-methyl-4-piperidinyt)-
2,3-dihydro-1H-indole (D5) in 94% yield (780 mg).
'H-NMR (CDCls): 8 1.27 (6H, s), 1.74 (4H, m), 2.04 (2H, dt), 2.30 (3H, s), 2.95 (2H, d),
3.13 (2H, s), 3.35 (1H, m), 6.40 (1H, d, J=7.6 Hz), 6.63 (1H, t, J=7.6 Hz), 6.98 (1H, d,
J=7.6 Hz), 7.04 (1H, t, J=7.6 Hz).
MS: m/z (M+H)" 245, CsH2N, requires 244.
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1, 1- Di net hyl et hyl
4- (5-i o0do- 2, 3-di hydro- 1H i ndol - 1-yl ) - 1- pi peri di necar bo

wOod0ansso0d6) 5-1 odoi ndol e (12.15 g, 0.05 nol )PECTGB2005/003835

gl acial acetic acid (150 mM) at RT was treated 5

portionwi se with sodi um cyanoborohydride (9.42 g, 0.15

nol ) over 10 mnutes. The resulting solution was

allowed to stir at RT for 1 hr. and it was then

%Qpbﬁgﬁg to near dryness (caution: evaporation to
e

conpl ete dryness causes rapid exothermc
debem@t@MqtéyM (5iedor3idihydred &-intplit -wh-wpiperidirasarhaxylate (D6)

$EBAGAad (1. 29085 mdfth SEleh R oBANISE nfa 7 s B0tpa
SDQﬁISDnW@ﬁ wuhu sidiwma syartebaroliydrisie (ONgI0A)15 ol pegredd mindtes. The
Wg?str?gﬂpﬁ Qva'gezﬁpw?d Y@?{ﬁ%t F{? f!)n'eﬁ'uY eandt lp a$ fﬂéﬂeeva%oragad to near

I ne so I on urther glacial ace
@M@sm’(c)aum evhporatioititeoconipigte dwdssaya@es rapidrexdtheraitry |

U o RSt HoBdfo el by
tpotassiatdeibpate sdnmrs@wd)lvme Gixncial a@ﬁtlesaclde(ﬁa nnlhwas added to the

%8@9%5 \(R/Hwﬁ%} gtth&pdﬁ?ds&@éd igﬁjtet%tder ! &f\lgé He{g ton EF d}%ess to leave

tlz @fdg - uﬁnmsﬁ)hnelsg)lutmd ngdenghmal |aae’mant(ybl®00hlywas d¢feen added

a8y P bt PHREABLAEld 19 SO0 KD Sodtm
triacataybatolydeide (8584 gabiOVd nwmsﬁbemeédecfmammvas&jover 10 minutes
A SalO SRR R3O, ALl o

@mebdlnad:aarbmqﬂaje (289 gnd.ond mme anutsodxam tdac@dxy(bk/p;ﬁ@dmde (5.3g,0.084

LR E B AR ol BRPRE:BiMr.8 13 o ARG ol e TaBh e

(egaﬂjrafed to aéércﬂrm_ h&,shndlpaﬁttlbydacbbétwben EtOAc and aqueous potassium
5- - [ Q- :

CaioRnn B e T ¥atic bvecwas separried and pashed ity agyequs

$>otassiu(1ﬂd§rl§m13@3 saliitidr) and BiinRMRWaEDKEE@ MBS Q4 )Aflitef@dHand gvaporated to

fea? tl'éez ugE”;or cg?h%ﬂ#g Qd?%ed 6 S {él;]km@v mﬁ%%?f»ﬁ? Eﬁ%Ac (9:1) to

6ffd&l 1,1-dimethylethyi3- GS -idelo-B3rdihydB6-1HANd o) -yl)-R2pipeHdinecarboxylate
ectr%ga 6 y&g—%+ 429; C18H25I N2Q2 requires M
L
BRYCBELPE a:hy(dHOS)Hlsdd@Hﬂ m) nys) 28, 8y d2 g dzie-rh), 2.93 (2H, tJ =

533' 'qam Somt b Lo be bt dinam 3 8%”“5&3&)%% 30 (2H, m).

Ives< @acetogpraf)L mirk (V] 429 mﬁslﬂmeqdresm&m:aml )

(prepared in a simlar manner to J. Chem Soc. Perkin
Trans., 1986, 447-453) and after 5 m nutes NaBH( OAc) 3
mggr.g%n 72. 28 mmol ) was added portionwi.se. The

m xture was |eft stirring at roomtggperature under

SrRfemarirfoetpbydros7indplzing)-2A¢liyshiedtindoldDder
redushdion ro? §%1‘51%om9blﬁﬁﬂb@@ 919' R 52Gh R0 B RUBBE BARG3 RPwas added

treated wit organi ¢ | ayer was
@ewwdtOeH%va@lﬁédnw W? mgoﬂ iBfenamAl (Rieprgd dva sinigsmanner to J.

g{@% 2? g%égg@gfr%@w {gé%%@%sag%d RiE} & hiclitby NBBARAC): &80 mg,

2.28 mmol) was added portionwise. The mixture was left stirring at room temperature
under argon and after 4 hours it was concentrated under reduced pressure, dissolved in
dichloromethane and treated with a 5% K,CO;. the organic layer was separated, washed
with brine and dried over MgSO,. The crude material (447 mg) was purified by flash
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chr omat ogr aphy (Bi otage, 20 g columm) with a gradient
of MeOH in dichloronethane to give

WG 206088004 - (oct ahydr o- 7-i ndol i zi nyl) - 2, 3- di hy dPCF/GBR08M03835

ole (D7) in 56%yield. ' HNVR (CDCl3): 8 1.48 (1 H,
m, 1.59 (2H, m), 1.70 (1 H n), 1.85 (3H, 2.19 (1

m,
gh@?d(tqgfaahy @o]fa%e go'&cfglurﬂél) wi %gra@fnﬁof @eo 'g_l ’db:mogomethane fo
&k, 5-Brohio4 betaﬁ)/drd%&mmmnmm 8-d|hydro-1 H-mdole (D7) in 56% yield.
3-1 odo- 3, 3-di met hyl per 3
SRR DRI FRIF, o) 4.8 (2Bt m) 112000, ), 769 @ 2o (11, m),

PR, o, DoV Bo odfh 0% ored o, DSIGHE okPBloT (11, o, u=s.0

Y I'n a Xture
ﬁaﬁm.mmrm)mz m/16 m) and CaCO3 (414 ny, 4.13
mmol ) and benzyl tri met hyl ammoni um di chl or oi odate (95%
(1.16 g, 3.18 mmol) were added and the m xture was
Plestfiptiom8 RT under argon. The reaction was fol | owed

ﬁr'pﬁeﬁ%m”gwgﬁ(%m%t%ﬂ Fperdfy it fuchodisiapa @p

@@Ermétﬁﬂiﬁlcﬁdﬂ&hﬁ&ﬁplsbéndnﬁ)h@ erdandfd-wwb&@ qbs)ems rmg 3.18 mmol)
di chl or onet hane and Cgkwabm ed with od| um t hi osu ate

w86 sSoBarR TYUreIRg KO M B PE e Fndup CerTa Mg, 4.13

Wawge&?mﬁahylamnm arcm@rdib@te/@sh/gvm sield, @.18 mmol) were
5-i odo-3 di met hy

prged arf ﬁlmn)nxtgr%wa$ ﬁgfgﬁdoat fﬂ'_ W%ﬁg pégongye reaction was followed by
?1:'@7110 g\/@t iapter ¥ h&ﬂh% éx&s@baddﬁ‘v‘?ﬂ‘é‘?ﬂl@@(}h@ h%eﬂte2§>|e solvent was

gvampr@tgpi unﬁ?r ret(jgcep-,prfszsrqre dhe ;(Jrg)dgg r@@ﬁsolyﬁd in @lqupr?@emane and
%asﬂe@w%sé'@l)m tﬁo&ﬁaﬂée Ho ﬁ)10%7 WE/% Th digalc pRase \355 dried over

IN2requires 37
4|q151p|c‘@ﬁce31trjgtep togfierd @]yqﬂ[@wﬁghd 5-|odo-3 ,3-dimethyl-1- (1 -methyl-4-

é&? éf llanﬁ% ‘fhidl‘é)'-m ﬂ{ 8) in quantltatlve yl(eld §1 2 g)

pi peri car boxyl at e
ﬁneme@ocrspmﬂzﬁ (Blibsh- 1%(%@&2&8@(2!&1 13Ke " w&(mylsatmm (2H, m),

T T Ty e

efBlinvalemHy 377, CabidiiNgreqyirs@ryor ohydri de was added
during the first reduction. 1,1-D nethylethyl 4-(7-
fluoro-2, 3-di hydro-1Hindol - 1-yl ) - 1- pi peri di necar boxyl
plecfipfion 9as obt al ned as a colourless oil (39%. 30

ogwumt&y@tmg 4((zﬁ|u %3 @ydtu)ziHlmg?l 150 Jgg%pﬁjimegaghyxylate
(B8 t, J=8.6Hz), 3.95 (1 H n, 3.22 (2H m. 6 60 (1
Gom 675091 (G M. NS iz (M (B L 268
Erenars-ion Y -fuakerit Hiadae @ndpe keimeshyleiyl Aooxop 1-pineridinecarboxylate in

%%?’@ﬁaq)?’v?mg gy és@?%gigg/diﬁﬁﬁﬁg d@r’u@m Eﬂd)?%h@k{rgt1rb’éqU|va|ents of

pyrrolid
sediamyrydlxrehydride was added during the flrst reduction. 1,1-Dimethylethyl 4-(7-

fluoro-2,3-dihydro-1H-indol-1-yl)-1-piperidinecarboxylate (D9) was obtained as a
colourless oil (39%).

'"H-NMR (CDCls): & 1.44 (9H, s), 1.57 (2H, m), 1.77 (2H, m), 2.76 (2H, m), 2.97 (2H, t,
J=8.6Hz), 3.35 (2H, t, J=8.6Hz), 3.95 (1H, m), 4.22 (2H, m), 6.60 (1H, m), 6.75-6.91 (2H,
m). MS: m/z (M-Bu+H)" 265, C1H2sFN,O, requires 320.

Description 10

-21-



10

15

20

25

30

35

(D10) Prepared from 5-i odo-1Hindol e and
1, 1-di net hyl et hyl 3-oxo-1-pyrrolidinecarboxylate in a

wa@ 2evlozgoosranner to Description 6. 1, 1-D net hyl P€TgB2005/003835

3-(5-io0do-2, 3-di hydro-1Hindol - 5
1-yl)-1-pyrrolidinecarboxyl ate was obtained as a

iﬁ%l%%&léth&?&%% dSq% dz%g&fw@-ﬁ %1 )%lgmﬂy&r)ohgmgcarboxylate

.@1%$367(6H m, 4.08 (11H, n), 6.26 (1H d,

E;rg%péegit t)mg 1@%&-[-,1@@“%'9@'(:\1@:11031 Eéét%yﬂqt&?? oﬂﬁy??ohdmecarboxylate in

ésr’lﬁn@r mnahhéfrl t@tdé\élcnéti&:? 6f 4 40ithethyiedisn 3- (§-1&lchz dLdfihydro-1H-indol-
H i ndol I'y-1- piperi.di necar boxyl at e J)(SW

’g-yl)tm-pwmo mgcafngylg[ewqiseqm ined as a’yellow 0| (D1
‘ﬁﬁiﬂﬁwga %(6%9 9)"% e;*z Besl - ﬁl'n)ﬂ§4'%1-l t JF8.2fiz) 3.28-367 (6H,

pl peri 1 09
@YU 08l i, ), P mrrmmwmmz @5 (0. MBEa gz @HBu+H)" 359,

e‘l‘f';qzmbq.&g}él kyghents) in dry dinethylformani de (33

FTrre under argon in the dark for 4h. At
this point additional Niodosuccinimde (230 ng, 1.02

'gnolr fi O.,g equi val ents) was added and the sol ution
EYEIRHPY LY a2 further 1h. The dinethyl for mani de was

1 hﬂ]inﬁmyléth&l 4q7-findrd-bdod@2,B-dihydragt Héndali1-yl)-1-
artltlon et hyl acetate (100 m) and
WUFW@GME’%@@&dl um bi carbonate (75 m). The

AlsBRA6E oD 1 RitASHY SRS cs(szpm@be@e dingeroeH-indbin -giatur at ed

ﬁp?r?d?ﬁqf'qaﬁ@%t@r{ﬂ?i@ G20 oA e ITEblnl & S3pipiebiEand MriaosteCinimide
@V, alt@mhﬁ)l drz/ékﬁﬁ@alentg_)'”lﬁ df}eéiﬁieihyﬁgrnliﬁrﬂiw (38 ﬂnl)(\ﬂas@rred under

| t h t
i et S5 b8 BB E BN g 02 o

W@re%u%@htsw wgs @a@ecﬁyrﬂpmeasbmoﬁ §tn‘i|éd’ﬁ>€§$urthel$ MAdHe Ng a
yellow oil " (594 ng), which was then purified b

@meé‘y{f@@anplgﬁ waglthqpee\@gomctandlthf reglm$9¢%glh§qﬂltloned between
éth‘ll%c@iét@ﬁ@o%lb aPsAuitél s Sodiumicdrbdrayd 07‘5]ml) The organic

pi peri di necar boxyl at e (tDll was obt ai ned as

phAseHaSEPatted. paskedyith saAated pagoRS Sogkmdycarhonpte 60 mi) and
ﬂ'\%h‘ bnﬁé (50]m|3_)3dr(ea|ﬂnthrﬁlagries7tﬂn é@ghaté') filte?ed;@né 3biapdﬁ3ted to dryness.
'(Ilep.resHjtmg .tproy\gn Qllz(pﬂzrg) wap R}rylfl 99 s@ngq.pluﬁnyg wﬂ}g%er,xﬁmie and ethyl
éé\ﬂtat@l{d k) 9‘09@? The G%&d%ﬁ&tb%@orﬁsﬁ\ﬂwerc@mbﬁé@ and@vaporated to dryness,

Description 1
WDQVC'%FW?HQVSO'I @aénm)awa'pﬁwﬁéhep purifigg Gy masg djregted preparative

nbgéfi qlmﬁ&ﬂ’iﬁﬁwi A EA(EL5-i646-2]3Udnardd H-indol-1-yl)-1-

di’'nmet
mpeﬂdumar@mlaﬂté Hg/‘dlr) auasiebtaiersl asia gplpuriesg®il (228 mg, 19%).

Als 4
@_LB]W%?(E @C)) and 1(5?%38'%:‘%:81 |?ﬁ7ég2ﬁ g@% (ZJH %) 2.96 (2H. 1,
J=8.6Hz), 3.36 (2H, t, J= 86Hz) 3.88 (1H, m), 4.15 (2H, m), 7.07-7.11 (2H, m). MS: m/z
(M-Bu+H)" 391, CysH2FIN,O, requires 446.

Description 12

1,1-Dimethylethyl 4-(7-chloro-5-iodo-2,3-dihydro-1H-indol-1-yl)-1-
piperidinecarboxylate (D12)

A solution of 1,1-dimethylethyl 4-(5-iodo-2,3-dihydro-1H-indol-1-y1)-1-
piperidinecarboxylate (D6) (1.00 g, 2.34 mmol, 1.0 equivalents), and N-chlorosuccinimide
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WD 2006/ 038006 PCT/ GB2005/003835 (0.374 g, 2.80 mol,
1.2 equivalents) in dry dinethylformam de (30 nl) was

wa@tioesssoander argon in the dark for 4h. The PCT/GB2005/003835

di met hyl f ormam de was then evaporated and the
resulting green oil partitioned between ethyl acetate

50 m) d saturated aque odi u bi c;
(SO 2 s st HAGS) Rly SBMPERE g AL A A e tred under
SRfoH i trRdaAe iR AHS Tive amtwwbbmawb cwaatﬂ@r( é&&paia)tecamb the resulting

then bring ri sul hat e

greep & @amﬂaﬁ%d E%té‘k)ESP {hé(ﬁa‘i%éta ??)‘ﬂ@@ ‘splirated G‘Ht‘?%& sodium
Bi’bﬁ%néttﬁf{%rﬁ&' Pﬂf’e & aM\i@%th wés @@bdﬁétbﬁl OvaghBad wittisatested aqueous
preparative

a0qigm digaghonaie §284a) gn@trmn%la¥é§0 m¥) dried with magnesium sulphate,
lilkrbd ARld-eVapbratetr B |d|?ﬁfeb§|lﬂfécr%é@ﬁh@/@r@bﬁ fda@i@i) 18/\]@\'ﬁwas purified using

obtained as a green (1

U‘@g@;pggcte@prppg@tu(/g HPLQ) 1 IDrgger%ypﬁhyW (7-fhl;q§o(521qdo,~.3 3-dihydro-
4H4 ,

JEAGEI oo B b 25

29%8, 1H, m). MS: mz (MrH)+ 463 & 465, CL8H24CI |1 N202

'ﬁ-w @?ﬁ@zs&h@@—l %g%% @H Rg 11)’0%(1251 m), 2.76.(2H, m), 2.92 (2H, 1,

J58 pHEX 8HPARY; 1 J&B.8bEpiid-(2H, nﬁaAr%ﬁdﬁ m)e7(l@11§)1 m) 728 1H, m).

SRR B AP B e Ees I ROl 2 TV

manner to description Description 6. 1,1-Di nethylethyl
é; %5-. L odgl)- 2,3-di hydro-1 Hindol-1-yl) hexahydr o-1
e ‘Zré’f)ﬁ' i -carboxylate (DI 3) was 20 obtained as a
¥ albinvethyletHyd 29@3 iodo+2]avilihy QEaCl Blind @-1Ly IR x@Bitires) H-azepine-1-

1.50-1, 99 (6H, , 2.90 (2H, m), 3.22-4.15 (7H, m,
garhoxy ? @163& J=8.8Hz), 7.26-7.31 (2H, m. Ms: mz (M

P%b”a?ﬁd“fr&ﬁErloéa-QHZr_n'dd}Q%drﬁﬂ-dlnﬁeﬁﬁyléltﬁﬂ 4-oXohexdtydtd- OH-aképine-1-

25 4- Fl uor obenzenesul f on fl uor
GoTbP OB AR TAEIR) 10 S achPHDRSEriRHog 6. 7, eDimethylethyl 4-5-
30&-? glﬁ|W’&r%mfﬁ)ndo@ﬂtﬁﬂﬁxaﬁildﬂoum-bﬂﬁ)mé-a chPbéxyl#té-(D13) was

, equi val ent s 18 crown 6 (50 ng) were
Qbﬁameé@Sﬁqveéi@‘etOdr@M)le (15ml), at room tenperature,

f t di )
N Caerg%@@P) 51850n%@'ﬂ+ Wg@\ 1. 258 teIRGHEQWD (§ﬂ fn/8.22-4.15 (7H, m), 6.15

af é added "and . then the m xture was
0, idadt®8Hal, meez awzrmx M i (Mé&smmw theHoNg@nreguires 442.
extracts were conbi ned, washed with saturated aqueous
sodi um bi car bonat e (25ml), dried with nmagnesi um
Pebgotiptian 14i | t ered and evaporated to dryness.

A RBRHRSNTRN Algd 018 0, (010, 165 b2 ned o
¢drluctoser8hizgulfody @hdriden 1.46.8,17.6 nfrdel, 9.0=qudBtents), ®Eas8ium fluoride
%éj 18 g,‘] 3:72§ %F%gl; 5 gguivalents) and 18 crown 6 (50 mg) were stirred in acetonitrile
(15ml), at room temperature, under argon, for 5h. Saturated aqueous sodium
bicarbonate (50 mi) was added and then the mixture was extracted with ethyl acetate
(2x50ml). The organic extracts were combined, washed with saturated aqueous sodium
bicarbonate (25mt), dried with magnesium sulphate, filtered and evaporated to dryness.
4-Fluorobenzenesulfonyl fluoride (D14) was obtained as a yellow oil (1.25, 94%).
*C-NMR (CDCls): 8 117.3 (d, J = 30Hz), 129.0 (m), 131.6 (d, J = 10Hz), 166.9 (d,
J=260Hz).

-23-



10

15

20

25

30

35

-23 WD 2006/ 038006 PCT/ GB2005/ 003835 Description 15
3- Fl uor obenzenesul fonyl fluoride (D15)

wW@208b08800benzenesul fonyl chloride (2.92 g, 15 PoDIGB2M5/003835

equi val ent), potassiumfluoride (4.36 g, 75 mol, 5
equi val ent s) and water (1 drop) were stirred in
acetonitrile (60m), at 5 roomtenperature, under
al?QﬁS’ﬁ'P ioB1516h. The nixture was filtered, evaporated

tE Y Si5SRzenB M}ﬁ,,m,l)y,dégﬂgues partitioned between
e S

yl acetate and sat'urated aqueous sodium
b}-Elupisbaazenesn chlqrwl@ (898 i 1© rpreh d aaiyaleapapetasgium fluoride

S i i O O o o, o

gadpHemeeraturet ended awmed, oV APb riaednixiuees wey fkered, evaporated to dryness

I I
%n’é gﬁ%é@P%ﬁg@? I{tlgé,’rv@g tiet\%\%erf &tH ra'cg%;% %ﬁél&\éﬁﬁ/&aturated aqueous
(scoionshicaponats. (Qor(\k)t The-rg#pi§ pha@swa_s gaparafedpaghed withisaturated
4 (d,
e bhfeofalson mifatd i bhAg coriThred B, ¢
frhagnesien $Wniete, fileredTamiol angora’@@lstmdnmes@rﬁ Elxlorobenzenesulfonyl
f 7340, 20 See Table 1.
&%@f&%‘%gﬁ&,ﬁay@ r305e Aol Bl T2 200 Ao snyl {1 uor i de
(21E1$J)|\41Ff< laescrg%tﬂ £1519 (dZ|51f =Deidz)r ?@n qa,dlﬂa(oglzg;mg (d, _#=E)?Hz), 131.7 (d,
, 5 gbenzenesu uori de ee Tabl e
IJ.=?§€Z)D5§%':}i(B§" @42{35’ J%{Zhyl benzenesul fonyl fluoride
(D20) See Table 1. Description 21 35

&gl benzenesul fonyl fluoride (D21) -24 WO
d6 PCT/ GB2005/ 003835

2-Cyanobenzenesulfonyl fluoride (D16)
See Table 1.

Description 17
3-Cyanobenzenesulfonyl fluoride (D17)
See Table 1.

Description 18
3,4-Difluorobenzenesulfonyl fluoride (D18)
See Table 1.

Description 19
2,5-Difluorobenzenesulfonyl fluoride (D19)
See Table 1.

Description 20
2-Methylbenzenesulfonyl fluoride (D20)
See Table 1.

Description 21
3-Methylbenzenesulfonyl fluoride (D21)
- 24 -
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See Table 1. Description 22 4-Methyl benzenesul f onyl
fluoride (D22) 5 See Table 1. Description 23
wQ 286538006 net hyt - | H pyrazol e- 4-sul fonyi f1 uor i Per/GB2®5/003835

See Table 1. 10 Description 24

2,4-Di nethyl -1, 3-thi azol e-5-sul fonyi fluoride (D24)

See Tabl e 1. 15 Description 25

Se¢ VBPIBy!- oxy) benzenesul fonyl fluoride (D25) See Table

1. Description 26 20 i) 1, 1-Di nethyl et hyl

4- et hyl - 4- ({[ (phenyl nmet hyI ) oxy] car bonyl } am no) - 1-
Pepariptitmae ar boxyl ate (D26) To a solution of

élﬁéetéglbéoxy i C ac?”w‘% iwﬁ?r Zogylrr1}m|4) nefagﬁlzyﬁp' per|

8§kedhbble 1(0.91 g, 8.4 mmol) and triethylamne (0.47 g,
4.6 mol) in toluene (10 M) at RT was added di phenyl
phosphoryl azide (1.27g, 4.6 nmol). 25 The sol ution
Dascijitionr 231 at RT for 0.25h and then heated to 90C for

sl B oSSt BBt SLbed

sebmableand brine. It was dried, filtered and
evaporated to | eave a colourless oil (1.74 g), which
was purified on silica eluting with 0-15% Et QAc in
BeY&iR ,erzgfford 1 1-di met hyl et hyl 4-

rreth [ -4-( L_& hen met hyl ) oxy] car.bonyl } am no) - 1- pi peri

&M@wm’tbﬂxy §U|fQﬂVéﬂUQUdP|(W‘d conmpound (596

gg%a NI\/R(CDCIS) 6 1.38 (3H, s), 1.45 (9H, s),
1%13 m partially obscured by water), 1.95 (2H,
, 3.15 (2H, m, 3.62 (2H, br. m, 4.59 (1 H, br.s),

and 7.45 (5H, m. 35 Description 27 -25
.abggb{f@db%%OOG PCT/ GB2005/ 003835

3-(Rethyboxy) bénzenesaif iy fiumtidexP28)t henyl | benzene (D27) A
%ﬁ%%&s' on of 5-brono-2-fluorobenzal dehyde (3.2 g, 15
I

Ad

Description 26

i) 1,1-Dimethylethyl 4-methyl-4-({[(phenylmethyl)oxy]carbonyl}amino)-1-
piperidinecarboxylate (D26)

To a solution of 1-{[(1,1-dimethylethyl)oxy]carbonyl}-4-methyl-4-piperidinecarboxylic acid
(1.02 g, 4.2 mmol), benzyl alcohol (0.91 g, 8.4 mmol) and triethylamine (0.47 g, 4.6
mmol) in toluene (10 mi) at RT was added diphenyl phosphoryl azide (1.27g, 4.6 mmol).
The solution was stirred at RT for 0.25h and then heated to 90°C for 2h. After cooling to
RT the solution was diluted with EtOAc and washed with dil. HCI soln., dil. NaHCO, soln.
and brine. It was dried, filtered and evaporated to leave a colourless oil (1.74 g), which
was purified on silica eluting with 0-15% EtOAc in hexane to afford 1,1-dimethylethy! 4~
methyl-4-({[(phenylmethyl)oxy]carbonyl}amino)-1-piperidinecarboxylate (D26), the
title compound (596 mg).

1H NMR (CDCl5) 8 1.38 (3H, s), 1.45 (9H, s), 1.54 (2H, m partially obscured by water),
1.95 (2H, m), 3.15 (2H, m), 3.62 (2H, br. m), 4.59 (1H, br.s), 5.06 (2H, s), and 7.45 (5H,

m).

Description 27
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[ (met hoxy) met hyl ] (tri phenyl)phosphoni um chloride (8.5
g, 25 mol), in 1,2- dichloroethane (50 m), was

WO e@anssdoani t h PCT/GB2005/003835

2-tert-butylimno-2-diethylamno-1, 3-di nethyl 5

per hydro-1, 3, 2- dlazaphosphorlne on pol ystyrene (12.5
,..appr 'rmtel 25 mmol  base ui v. | oadi ng) and

%@%ﬁ’?é‘%ﬁ?% r(metoxge “ylﬁf‘é‘ gl was cool ed to

5&05@3?&%@&11 8-pRfhd- anuarobéﬁgalb%hyde2<mgr % mhm avyr med to

hour s u filtered and

&wﬁaﬂxair%%thyﬂm@hfe@éhpaeaoma@nu%%f&e\)(é& 9 Z5dn@ehy in b2her
%%mémanef (BbtaY, eehsaphtdRitre2-fet btﬁYIﬂﬁﬁb@trﬁé‘thglgrﬂlr%a’l/Q ~fimethyl-

resi due which was subjected to purlflcatlon

PPRHOCh S AR aBAIPIBOD PR INE. (12 AP enaBi A Mol base
%h&'i(/' Hi'goé(\dhﬁ@) &Warlﬁ%@ittéﬂ?d for tddRSars] ThE iR WaNEoled to 50°C

obt'ain 4

éf‘% s@rretdzfp( ﬁéwmw)zétqqéﬁqtypq\ warethto 8Q°8J9)3 Bauran The mixture was

%%é@ﬁilt@i@deérw e\#a%éra‘?@d(t'liﬂ egﬁuéwaaalséowé@m?dléth |&the? (50 mi),
col ourl ess wax i somer 1 VR ( CDCl ¥

fltered apd fhe %’(F‘Iel) evagon;e@ect tp lppve regldue Mnoy WS subgpcw fogpurification
f9sh chrgméﬂ)ﬁréphg@lo@age]ﬂ\fz ]7@9 %lh’(‘:g bolu?nn)léru?n&antﬁ Yot pentane to

I soner

10®%Mmlqr®m@tf@pe)a tgolgtain(dshromg- 1 fB:crsg-Zch? (methoxy)ethenyltbenzene

Py ool oty [ g $onk, g e, 125
Esscm'nerp H bIMR ECACK) 218476 BH, a%x ﬁﬂtﬁr(d:klyy et hdBy i]':ph@ﬂ? I(“‘I dd) 7.14
S E‘J%FEE?‘%? Pt R 8 e At s
zoeaer THNMR (5DGls) 613;62)(3H|a) 5[3E(1(l-ﬂ,@i =) 7.2z, 6@61(@tH tdy J = 7.2
BERS VR adhTams 22t B g & v T ™
foll owed after five mnutes by a soI ution of

ﬁ?enp{lsul%?nyl fluoride (1.2 g, 7.5 mmol) in THE (5
f?ﬁth xture was stirred at -78C for 30 m nutes

ukmmombm[mhﬁdtm)tyﬁememmbhényl rph@hysailtbnea(mza)amm ni um

d 5 | t
Sofiiog o 2 arpmee- 1 e Bk imdaodreiberne B2 1118 g, 5
fiwkdI e i B9F (10 AW/ ds dodlddad m?cfdnaghargbﬁ omomlbﬁ@htert _buty! lithium
Ejel ut| ng wth 100% ent aqu}e to 8&50/ et hyl aceta

s P Nb'" BEBeRged W@@h Qmmabayas qdded feligwigd after fivsy @'“gtﬁszby a solution
oNBHhosYT s MABHIE RN, Qg/l 7. Qi’rﬁﬁb{ msuLth g}ﬂl)( ﬁ?ﬁ&)m.xtan% Was stirred at

cl ear oil apPro Xi mat r ox 0

& e fq?fy30L es3fen gagnc ¥‘ﬁ¢ by hﬂﬁIiFmOQgé satélg&l%w@g@um chloride
EQ Gk (GISmIB/I ‘Fh@?f?ﬁxture[g@aﬁsc\hérmeﬁ% réon ﬂenlpé})étﬁﬁi Rybssraet and the

4-am no- gerl di necar boxyl ate (D29
I_’pSIiU&SH@@ﬁWé@ ﬁypflcatlon y flash chromatography (elutlng with 100% pentane to

400’%*9&?\ aéetét{e[ds%%]bﬂagstﬂﬁw %u@%JtS%W!JfM%JSC[? 135

I necar boxyl ate (

i peri ny
Dy ctemphenHphep Siltane Bas), Loe Gesr 2IGOPIBETTEY. 1.05 g

20t o, wee by BERIS 00Dt crperat ure and

(ES): m/z (M+H)" 293; C15H13FO3S requires M = 202,

Description 29

1,1-Dimethylethyl 4-amino-4-methyl-1-piperidinecarboxylate (D29)
1,1-Dimethylethyl 4-methyl-4-({[(phenylmethyl)oxy]carbonyl}amino)-1-
piperidinecarboxylate (D26) (596 mg, 1.71 mmol) in ethanol (12 ml) was hydrogenated
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pressure for 42h. The catalyst was filtered and the
filtrate evaporated to dryness to afford

wa 2deni3sueé hyl et hyl PCT/GB2005/003835

4- am no- 4- net hyl - 1- pi peri di necar boxyl ate (D29) as a
white foam ThIS vvas used in the next step vvlthout
purificatio 8 ) b 1.36 (3H s), 1.45
(e 18%, paﬂa@gm(ozwarmn (290mg; $0% waer) at qubl(egq_qen\qfrature and

%r@gsgﬁgtr #Q’lh etﬁ@ca?al%ﬂas‘l‘mel%@%nd%e fildREeCéVapbAt BQUryness to afford

4{ Qﬁfnﬁélwqtbﬂr%awfwﬁmhxm -PiReyidinacanhoxyatePPAAsYbite foam.

%Ha%ewyhséd in tﬂé)nektgeédwhtrrb%f:&irmaéefdrate (D30) A sol ution
o crude 4-tluoro-3-[2-(nethoxy)ethenyl]phenyl p

hen
NM%(QQQ@)M%@H@) 149 (RHb%).11.8%( )) 1d@d2, m), 33’7(2H m),
(ii %éd&f@éﬁu@)éaﬂlﬂ ,(98% 3 ) and stood at RT
for 6

hour s I chl or oet hane (30 nl) was added
and the m xture washed with saturated aqueous sodi um

c@%ﬁ ohdp M ). The DCE phase was separated and
trea Wi th acetic 15 acid (3 drops, -50 ng),
11,1wmaﬁtwlgthyt4y9{12 [2-f|uoro-5 (phenylsuIfonyl)phenyl]ethyl}amlno)-4 -methyl-1-

spdﬁ? @]ngca,%%&{)%{eé) 40} per i di necarboxyl ate (D29) and

riacet oxybor hydrlde (2.1 nmmol, 445 ng), and
A sdlotgh cfterikie 4-60ord&B- [Zktmetlmxyjéhmnm]pﬁamyﬁohmyl sudfsinee(D28) (300 mg,

Mot B8 i LyaS s 16 A A7 e Ep R AR 3T for 16

fHoagd) 1@6@%%@@1@@*@0 ). \/Bmadmge andmﬁmﬁimﬂewdshéc&wnh saturated

fqeﬁllull_é{%‘lé%] %ﬁf{m@ic%tgfqa@ﬁ ﬂgj}]% éjc‘sﬁa S at\%gssée%al&ajgg gp(? Yreated with acetic

elcitt (3nopd, HE0On Y01metirriilethyn 4dintinb-drrasmlithRppetidingdavifoxylate

kD %?)garicgsew% frf??%{.ompéwdgg? f%hmwﬂh%ﬁm),@tnﬂﬁh}rg%%}' for 16
Houret e riixtuidl ey wakhed sathivad/ bt sodiked B)carsbhate) drléd'(MgSO4)

?R{R @%%5& e\)apora% o (t§% r?sﬁq prﬂ'l?’ ed é}?f E'a}srt%mﬁ,sog aphx@n(Biotage

I'émlhatéd sm&;él(éiuthl@wﬁhm&éné 3iBthyhicefat8Pidildwét bWurﬂ;@ﬂpﬂané’uon on

3H, | ect
(SHBIdaGLHBRas! RS MG OTAoR MR OB IO TBAnage ( aive 1,1
Jdlﬂqemyiﬁhgb’h—g&tml-ﬂuoro-& phenylsuIfonyl)phenyg-ethyl}amlno)-4-methyl -1-

4- met hyl | sul f onyl di hydr
WPW&@PE?&WP](Y@ %é??ﬁmﬁecar boxyl ate (D31) 30
111—|1NH 3)%%55 (3H, 5), 1.38 (4H, m).1 45 9H, ), 2.78 (4K, br. s). 3.20 (2H, m),

#e fluoro phény n et hyl Y am no) -
At m)aﬂg«ﬁé;rWﬁ@ema@eﬁwm@e{ ((Hha) arg.7 91 G, m). MS
@ek%oégpaﬁ“ﬁ% hﬁaézsnh Fﬂe&s% quitQGy LUpAer argon

act1on sol ution was evaporat ed to
dryness and the reS| due partitioned between EtOAc and

: cbéscnggonlgaCCB sol n. The organi c phase was separ at ed

nd washed with water and brine. It was dried over

Mg‘s@nnemqutbvle’dn*@mvl'év[ép(ehwséw'f@vABZ,afoIbydfomélm;a evi]-1-
HipehEhePoBalEle @IP (0o 2006 0006,
ndFD(mtongmbqgsjzijﬂuoro -5-(phenylsulfonyl)phenyl]ethyl}amino)-4-methyl-1-
piperidinecarboxylate (D30) (142 mg, 0.30 mmol) in DMSO (5 ml) was heated at 110°C
under argon for 3 days. The reaction solution was evaporated to dryness and the residue
partitioned between EtOAc and dil. aq. K,COj3 soln. The organic phase was separated
and washed with water and brine. It was dried over MgSQ,, filtered and evaporated to

afford the crude product as a yellow oil (141 mg). This was purified on silica eluting with
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hexane/ EtOAc 3:1 to 2:1 to afford a m xture of the
title conpound and corresponding indole in a ratio of

WO 2@5/038006i s (94 ng, 0.21 mmol) in DVF (5 nl) MEBEGB2005/003835

treated with Eschennpser's salt (20 ng, 0.11 mmol)
and heated at 55C under argon. After 2h nore
Eschennoser's salt (60 ng, 0.33 mmol) was added and

heranedRAe 3 Utoe2: & giderdtaonigBics obthattitle compeund ansk copiesponding
IB6ie"if? Q%t’ncﬁ@f 59%”%@9 ggl‘ﬁ@ 69.?'n‘ﬁﬂolgne dﬁﬁ%@ﬂﬂﬁk&‘é«é&ed with

dryness resi artiti et ween
Eﬁ@e@mose'a‘qsalk@@(mg bt hmmpﬂieandr@atﬁdcatéﬁa@ @ndgreargon. After 2h more

%@Qr §%g@ﬁﬂ§ (q ¥4 fbh Wég acid aRg 'tﬁ@%ﬂﬂerﬂa@% raised to 65°C.

rle over tere evaporated to
After afurier ph Bueaction selution was|cesled gntl evaprrateddg dryness. The

B S S 08 M A0 B o v

amangtbd ang wa(sbmmtm wafef @nq byine, ek ﬁmﬂwel MgSO4 filttered and

 $afen e g pRERL PERYIGRSS o PG Yot ron i

¢Rtihg witip hexarel/EtDAcKE t tor aftord thewatre title corgpadd(RHDimpthylethyl 4-

e Y

@sl) 6OMgf.2H nm). M5 (electrospray): mz (I\/H-H)+ 457:

iy ﬁﬁéﬁ’ QRBRT AR, P (Bi(@Hy e Ao 079 7 25t isurest by water)

pHpngial mi, - 2bb(2H, ty# 8Ol HZ)j meommwybeﬂoemﬂmﬁ)e @0(1H, d J = 8.4Hz),

g%gg%[lggbyze()@%[ Ll 5‘37(1@ 42%8% I\_{IS);Fl)ect{ospray) miz (M+H)" 457;

ng,l—lfaéNzOQBi’eﬁﬁﬂ'ébMyha@e (D10) and sodi um
phenylsulfinate in a simlar manner to Description 4

Case (1), heating at 110C for 16h. 1, 1-Di nethyl et hyl

Be&intigihsay! sul fonyl ) -2, 3-di hydro-1
H i nd%l 1- yrrol idi necar boxyl at

-1-p e 2) was
b Bty athyh SN b el ditonyD -dso AHkIOROL ol ) -

prgEarbbitdpizry, ”’m) , 340‘1’5‘ (1111 my 6 4

Prepared fepm;l:edimeﬂ)yletrryl@s(fv(m@Zﬁ)dlhyﬂr%sH(lrldqm Wy 1- 7. 90

e e G e R o

Degcfrmtmmy:lase I crepling at BLOGE rﬁgrdtﬁda n 1-Dlmethylethyl 3-[5-

F’rr_'iﬁ’g }fégi*)é'gf ?ﬁgﬁng{?ﬂn&%ll ﬁéﬁﬂﬂg{ﬁ )ﬂ‘iﬁé&%&ﬁ&% (D32) was

dbtbibed ad a-vihid-shiiyeR%): 1 H i ndol -1 -yl ) hexahydro-1 H

R Teobe R 5 B Lo, S LAY A0S, m, 250
tnh nag. 1&t ﬂHl@@ 640 (1ﬁhd Jl=,815|-ﬂ),TTEt48)(hIQI Yy, 7.88 [fH,-RkH 7W0 (2H, m).

%O%//ZO 8\% OB FFCI%G%ZZB%?N % g requires 429.

Description 33

1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-2,3-dihydro-1H-indol-1-ylthexahydro-1H-
azepine~1-carboxylate (D33)

Prepared from 1,1-dimethylethyl 4-(5-iodo-2,3-dihydro-1H-indol-1-yl)hexahydro-1H-
azepine-1-carboxylate (D13) and sodium phenylsulfinate in a similar manner to
Description 4 (Case i), heating at 110°C for 16h. 1,1-Dimethylethyl 4-[5-
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(phenyl sul fonyl ) -2, 3-di hydro-1
Hi ndol - I -yl ] hexahydro-1 H azepi ne-I|-carboxyl ate was

Wo@DRiaiosseds as a white solid (D33) (71 % . ' H NMRT/GB2005/003835

(CDCI3): 5 1.48 (9H, s), 1.56-1.94 (6H, m, 2.96 (2H,
m, 3.21-3.66 (7H, n), 6.28 (1 H, d, J=8.4Hz),
7.43-7.51 (4H, m), 7.65 (1 H m), 7.89 (2H m), MNS:

@én INhiFSWAfD 3-dlﬁ{(¥l%31 t%ﬂﬁ@ﬁaqhﬁcﬁﬁum-ﬁfepﬁﬁg “1-carboxylate was

Scription

ahtained a%em@tsse%wo ﬁUI%)onyI) 2, 3-di hydro- 1

i r I
ge&gf(‘ggk;% El’lltB (?Hpﬁih Wedfha{sﬂor‘rx 258 493 3 -3.66 (7H, m), 6.28
(4H(?1 ﬂ#&éHb%E?%oaéi 248, m)hwﬁdm A 6! (2, yi)) MB: m/z (M-Bu+H)"

[ (D11) and sodi um phenyl sul finate
:?}r???zsf I\Q’? ar %&ﬁ%ér%f'o Description 4, heating at 110C

for 16h. 1,1-Di nethylethyl 4- [7 fluoro-5- (phenyl su

béﬁp%&a) - 243- di hydro-1 H-indol -

pi peri di necar boxyl at e (D34) was obtained as a
1, &iDdonethndethpl 4-[7(-ﬂ66rm§-(pt5éi%suIfbﬁyl)ﬂ&l&fhyﬁ@ﬂ-la)\dolm ~yi}-1-
, 1.74 (2H, , 2.74 (2H,
'?H’e"%'g‘ﬁiar(’fﬁ'ag (738{11 8. 8Hz) 3.51 ng, P J=9. 0H§),
l%eﬁ&e(j Frohh 1, ﬂ’)dlméth&@tzl'(yﬂmﬂ -fidoro5-idd0-2 B-dihydio-18-bd&Hzyl)-1-
p;p@ 6’ Q’%ﬁfbom'at%%’] 1}1?';2?9%'%8&%’%“@68@ '@?M@Nﬁ?&%’ to

D@é&#lp‘t@ﬁ 4 Bdating?t 1BOXT for ABA. 0ﬂ1-®5méth31@h?ﬁ -[nfi@drdya-
henyl sul f onyl)

[ 7-chl
EhERvIepTan)-5.3 inyArSe - dab s iR el asgyiate dR3 Pvas

cﬁt{t Hédlﬁs &coBhn@’stszn' (%é‘)ﬂg 53%).
| or o-5-1 odo- |23/dro 1H i ndol

1)-1-
;bi NUR (@00 aY béﬁ)(?'étfé 1-68 23H dﬁ)d1§6d2tlnﬁnbh"e¥fl/z2é‘um)i #aft 2H, ¢,
%eat Izﬁ'éﬂ f*iﬁgﬁil“fé%o Hiio?]éé&@%gh% 4 et?](ﬁ&sﬁr! Y; J=1.6Hz), 7.40
AP o Bio 851 Bz B AGT &5 (Bbng).)7.90 BHiMly dr o- 1
D35 '
R S R e L Y SN g
1.46 (9H, s), 1.61 (2H, m), 1.75 (2H, d, J=11.6), 2.75

ég%"('ﬂ’ 3% 97 (2H t, J=9. CHz), 3.53 (2H t,
039221 (2H m, 4.65 (1 H n), 7.35 (1 H d,
B0O-Dimathyléthyl 47-[746hl6r@5 (bBéhylsglfonyl)e2 3dihydrod H-indol-1-yl}-1-
J=2. 7.90 m. M. mz (MtBu+tH) + 421 & 423,
%Eﬁr}—é'}%%?%gap(@}s? es 476 & 478. Description 36
Arepared iy, h efilgthylethyl 4-(7-chloro-5-iodo-2,3-dihydro- 1H-|ndol 1-yh)-1-

h sul f on
dpdridirparpopyiste BTG i?@f%"apﬁ%%fﬁpts'awu%él g Epmsgov
PS¥PiptidR ANCaBE Ty, FENGXHtA98%3fr 16h. 1,1-Dimethylethyl 4-[7-chloro-5-
(phenylsulfonyl)-2,3-dihydro-1H-indol-1-yi]-1-piperidinecarboxylate (D35) was
obtained as a white solid (90%).
'H-NMR (CDCl5): & 1.46 (9H, s), 1.61 (2H, m), 1.75 (2H, d, J=11.6), 2.75 (2H, m), 2.97
(2H, t, J=9.0Hz), 3.53 (2H, t, J=9.0Hz), 4.21 (2H, m), 4.65 (1H, m), 7.35 (1H, d,
J=2.0Hz), 7.47-7.61 (3H, m), 7.61 (1H, d, J=2.0Hz), 7.90 (2H, m).
MS: m/z (M—'Bu+H)+ 421 & 423, C34H25CIN.O,4S requires 476 & 478.

Description 36
1,1-Dimethylethyl 4-{5-[(4-fluorophenyl)suifonyl]-2,3-dihydro-1H-indol-1-yl}~1-
piperidinecarboxylate (D36)
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Prepared from 1, 1-di net hyl et hyl
4- (5-io0do-2, 3-di hydro-1 Hindol-1-yl)-1-

wperEenssidciecar boxyl ate (D6) and 4-fl uor obenzeneGSGBRIVFI03835

fluoride (D14) using n-butyl lithium (1.5
equi valents), in a simlar manner to Description 45.
1,1 -Dinethylethyl 4-{5-

b(épafrédlﬁ%rﬁﬁhﬁﬂwe}tﬁ}iétﬁﬁ ay(blnod% §3Qi H%FH @Hilf'r&dl-ﬁ L’r-l yl'}-

pi peri di necar boxXyl at e was obt ai ne

9@5[‘@%%'@@%@ a4 ﬂﬁozob(enmre@uurqnyl hpsde (D14) usmg n-butyl

ﬁ%@?@?ﬂéﬁ “Zaef‘gﬁ?p'gamﬁnghg% ﬂbrﬁis 1,1-Dimethylethyl 4-{5-

[(ﬂdhﬁ@plzerﬁd)guﬁgwmzﬁ ~dihydndot H-Inddl31-yi}-1piperidinecarboxylate (D36)
%} ggg{ameg%g%rﬁé?olf%rﬁ éL(SD/?’)? ) Prepared from

do- 2, 3-di hydro-1
MS: miz)(Mqu/lil')) 405, 6 s FNECh S caquites yiBAL e (D6) and
2- cyanobenzenesul fonyl fluoride (D16) using t-butyl
lithium (2 equivalents), in a simlar manner to
Descriptidn 8h 28. 1, 1- D net hyl et hyl 4-{5-

bR RBA 43t oAb ha u s Bleny ot vibyyo-185-inggh -y

gﬁg{;tggﬁam)@nﬁt?ml)el‘_‘;hr orrgt og\rl\gghg then using nass

Pinedan o 1 Iq'%ethvmy' A5 idet Beralpsrar i ndebe dohaoas

b@@ﬂauh&%rw&&m @hu Qtdy@ﬁob%%zé’ﬁéslllf unmta@xbﬁpﬂw t-butyl
3-cyanophenyl ) su | fony 3-dj hydro

htamm gg(egﬂtl}vafnt% lp@rﬁlraﬂafée%aieﬁ&wqtmé% brl-Bimethylethyl 4-{5-
Eﬁ%ﬂ?pﬂeny‘%ﬁﬁbﬁ‘ﬁ §t3bd"h yard PrAREN- 123{!??-1 ?Jllj%rijdlﬁeéarboxylate (D37)

eri di necar boxy

Bag yawmehyzselwesg@l @hmmatqgmnﬁwa hen @E)mg)me@i digpctednreparative HPLC,

Y g a simlar manner to
Ees%?%%’%’ee% @u?ﬂ%ﬁ?gm% lethyl 4-{5 25
M3 ol Aty # 12 @athboldQ:STequiwsHpdr o- |
Hindol -1 -yl }-I-piperidi necarboxylate (D38) was

purified on silica and then using mass-directed
Peegription 8 HPLC and was obtained as a yellow oil

9 : +. 4 eaphi:
&é%ﬂegﬁ’ﬁ&hﬁi-{éMaBéryag%plfe&ﬁ)ﬂﬁ%ﬁpﬁ% 8@9Fa-‘iﬁ-.h8§l-1-yl}-1-
érdeﬁrdir(e%af'ﬂmqlaipl(mml Ysul fonyl]-1 H-| ndoI I -yl}-1I-

er Icﬂ BM? e¥hy?ettl$yl gl-[?g—? doP£ g%ah ro- -m@o?‘ﬂ—yil) 1-
El_rp_éﬁcgf\éo'éﬂﬁdxv@@qﬁw il B_Sdg_bﬁ(ﬁﬂéﬁlz%ne%uﬂorgd fnxgirg@)(mn_ using t-butyl
+in i peridi necar boxyl at e Si
Bl Tef2car i) o B B e ner sempSsIRBA . (4 Hmelytethyl 4-(5-

Qléyﬁﬁ&ﬁ%rﬁ'gshﬁoﬁylPQ @Jlﬁ?dmdcﬁﬂ ﬁ?@%&’idlﬁ&a}boﬂflate (D38)
addi'ti onal ui val ents of 2 2006/ 0
wes pugEsmsy siivasmg then using mass-directed preparative HPLC and was obtained
as a yellow oil (36%).

MS: m/z (M-Bu+H)* 412, C,sH26N;04S requires 467.

Description 39

1,1-Dimethylethyl 4-{5-[(2-fluorophenyl)sulfonyl]-1H-indol-1-yl}-1-

piperidinecarboxylate (D39)

Prepared from 1,1-dimethylethyl 4-{5-[(2-fluorophenyl)sulfonyl}-2,3-dihydro-1H-indol-1-

yl}-1-piperidinecarboxylate (D46) using 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (1.1

equivalents) in a similar manner to Description 2. An additional 0.5 equivalents of 2,3-
-30 -
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di chl oro-5, 6-di cyano-1, 4- benzoqui none was added duri ng
the reaction and the reaction stirred for a total of

wa@ 8dvs/038086 Di net hyl et hyl PCT/GB2005/003835

4-{5-[(2-fluorophenyl)sul fonyl]-1H i ndol - 1-
yl}-1-piperidinecarboxylate (D39) was obtained as a
yellow oil (95% . I\/IS n z (M " Bu+H) + 403, C24H27FN204S

?fa??rf—?? @%89615 RH‘:Q Q/a %d%ec&é r@qrg{éa% ?5/ % nd the reaction

ptnps@ql Qﬂuaﬁefebcpfb@hyﬂ,awn(amﬂ?thw eﬂﬁvl(éeﬂuqronhanylrsulfonyl]ﬂ H-indol-1-
A0 CRRefiecAibonyiate (539) was, iqines o aysiow o)L 95%)

IMS molal(M2Bu+H)Y) 408 )G 1HpFNgD iStheneicmr456xy | at e (D45) usi ng

2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none (1.5

equi valents) in a simlar manner to Description 2. The
Desctiptionvas stirred for a total of 18h.

A P Rmb Ry e st i |
étidiﬁ@baﬁﬁo@lé‘t@l(bﬂw sol i d (62% NE: 2 (M L Bu+H) +

require 58. 15 Descrip 41
frqpqﬁe Qrﬁy1| ']e—gymﬁthylethyl 4- {5 [(3-ﬂuorophenyl)sulfonyl] 2 3 dlhydro-1H-|ndoI 1-

él}-(15plbér%r(e'éﬁﬁb‘dk&lé’té)(bﬁb)eu@rﬂd 3 Bldimibb: @dlé%ﬁioh’b’@fb@nﬂoqumone (15

i ndol pi perl di necar boxyl at e In an
SauiMalgpishin @smé@u@@me&mgewmt Tﬁ\pggﬁc‘uon was stirred for a total of

ek, SR snnonto-ys
@mnmcﬂbwlmpyom @btalsecﬂ a@d yellow durlryl (BHE).( 5 m)

d h
T TR R O e SIS o 1 o)

was added dropw se and the m xture was stlrred for 10
enute bgiore a sol ution of
fﬁfé y) benzenesul fonyl fluoride (D25) (299 ng,

L | ﬁﬁlméthvle}hyl 4-(8+{}3- Wg&%xg)ehew&;gﬁd%b -2, ﬂtﬁlid?agltl-l -indol-1-yl)-1-

mxt t efore eing allowed to
‘{"E)e%ﬁ% ﬁégt ure. The reaction was nonitored

Wa#@vé\'ﬁinedﬁ\\f ﬁéﬁke& r&lﬁwrbditbﬁ]eﬁeléﬂt i Q%lM@ﬁ\yﬁHﬁMﬂ(@-ﬁrde D 3-

water and extracted with et her;

A dropHERea-tavk mwﬁi@ecaﬁ%datsxfeﬂ) 068%@9 ArR? mmol) was dissolved in
agm::emﬁ aat)%ddtc@o@fjft@rm@ ui8éd é?&bn @ﬁﬂosbﬁé@ im)sutJ ftBium (1.5M in

crude was purified by sh romat o ilica
PBNaRp)T e el bmr@q'bwe%ﬁ@dedfdr@man%%@éw ée vas Ewmf@é 10
hisutdesdibrth 96|9t%06f 3%%1@16@%&&6&&4&3&5#0@1 fioridbID26) (299 mg, 1.57
m”ﬁ&ﬂgld?ﬁé??f nml)\mqo@dq%gr lﬁ%% eaastya(ynngsttée wepkept afs7& °C before
BQIhB léﬂé\ﬁ&sto%dr?'n(tgzgon?%mﬂéa@u e, Weﬁ%&tlg%ﬁomékéc& KALc-Ms.
ftg01 pow, the yeaction was gaenchagy WI'(B veter @@H extractad wEh @gthyl ether; the
?F%?amc@ gv}?e fhshedith gnrgodi(léld%\;er Mb@&; ahd %5m§e‘l’ﬁ't’rlatéd)to affofPa yellow
oil (550 mg) The crude was purified by flash chromatography (20g silica column) with a
gradient of EtOAc in hexane to produce the desired product 1,1-Dimethylethyl 4-(5-{[3-
(methyloxy)phenyl]sulfonyl}-2,3-dihydro-1H-indol-1-yl)-1-piperidinecarboxylate
(D41) as a colourless oil (270 mg, 45%).
'H-NMR (CDCls): § 1.46 (9H, s), 1.60 (2H, m), 1.75 (2H, m), 2.77 (2H, bt), 3.00 (2H, t),
3.561 (3H, m), 3.83 (3H,s), 4.25 (2H, bd), 6.32 (1H, d), 7.00 (1H, dd), 7.45 (4H, m), 7.65
(1H, dd).
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42 1, 1- D net hyl et hyl

W@ 24064085029 4- di met hyl -1, 3-t hi azol - 5-yl ) sul f onyl PERGB2@5/003835

ydro-1 Hindol - 1-yi}-1-piperidinecarboxylate (D42)
Prepared using a nethod anal ogous to Description 41
but using the sulfonyl fluoride 5 (D24). Ms: mz
Ddsbeplion 420, C23H31N304S2 requires 477. Description

DBy B By B e -4 3 Piapal-GDspfomy-2,3-dihydro-t Hindol-

|1EW}1|1'p1péﬁ&|nécd?b |5t@|([)ag)ar boxyl ate (D43) Prepared
usi ng met hod ana ous to Description 41 but using

ﬁﬁ@paé@d pEing R merﬂnmia gouptaPesqniptian 41 bulising)the sgifonyl fluoride
? H34N4 04S requires 474. 15 Description 44

1-'Di met hy] et hyl
MS{ Sn/F@W'Uadl5@%@2@%@/@5@@@&9?]’ 2, 3-di hydro-1
Hindol -1-yl }-1- piperidinecarboxylate (D44) 1, 1
- Di net hyl et hyl 4-(5-i odo- 2, 3-di hydro-1
Besorpfieri4y| ) - 1- pi peri di necar boxyl at e (D6) (1.5 g

15 s cool -78C u

T emimalhinelsty ekt Es el Uhpwacs -puriitaneil S pimiaro-1h

7nd6ml-9|} “AqfipsrtinccAbeRaeqD43e resul ting pale yellow
solution was stlrred at -78C for 10 mins and then a

Eanaredysing a meteg analpsioys EnPaserintionohlbut usingdhe geifonyl fluoride
(@}:ﬁ) (1.03 g, 525 nmol) indry THE (2 m) was added
dropwi se. The reaction solution was stirred at -78C

Msy: ngz fvihNan 497 EaHaiN.GnBdeawiresed?h t o RT over 1 h.

Satd. aq. NH4C soin. was added and the reaction was
diluted with EtOAc. It was then washed with 25 bri ne,
Besedptfomy8b4), filtered and evaporated to |eave the

SEAAY 1012 SR g SRR a1

pfﬁemddrel:,aﬂboxyiatel(lh%)et hyl

1{13 B&ﬁghylegf(})ﬁ li'-loc{ﬂ %g%dﬁ%g/aﬂfb@ nyTeplpmﬂg{eciaib(B(ylate (D6) (1.5
6035 mmabl) Wy T8PEH 3 )ril) Baslcobled BH78C urldeb &rdodtandmbrt-Bulli (1.5M
%@El)sm %%F%Qg)&hzmﬂiﬁnﬁn'z \%%bst %dfealdcr)%t)vsgel; T@%)r%slultfq% q%;es )efellow solution
Wad 8tirfeld 3,-789C for 16 tifslard theh a sélutibn 0R2]5-diffdorobenzenesulfonyl

osnCr I(BEI b)o(q O% 3225 mmol) in dry THF (2 ml) was added dropwise. The reaction
solution was stirred at -78°C for 0.5 h and then allowed to warm to RT over 1 h. Satd. aq.
NH,Cl soln. was added and the reaction was diluted with EtOAc. It was then washed with
brine, dried (MgSO,), filtered and evaporated to leave the crude product (1.9 g). This was
purified on silica eluting with a gradient of 0 -40% EtOAc in hexane to afford 1,1-
dimethylethyl 4-{5-[(2,5-difluorophenyl)sulfonyl]-2,3-dihydro-1H-indol-1-yi}-1-
piperidinecarboxylate (D44) (1 g, 60%).

'H-NMR (CDCls): 8 1.47 (9H,s), 1.58 (2H, m), 1.75 (2H, m), 2.77 (2H, bt), 3.02 (2H, t),
3.54 (3H), 4.12 (2H, bs), 6.35 (1H, d), 7.06 (1H, m), 7.18 (1H, m), 7.53 (1H, s), 7.75 (2H,

m)

Description 45
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4-{5-[ (3-fluorophenyl)sul fonyl]-2, 3-di hydro-1

woR0ndaH006L- yI } - 1- pi peri di necar boxyl ate (D45) PCT/GB2005/003835

1, 1- Di et hyl et hyl 4-(5-io0do-2, 3-di hydro-1

Hindol - 1-yl) - 1- pi peri di necar boxyl ate (D6) (856 ng,

2.0 mol) in dry THE (10 m) was cooled to -78C under
4r1gpm1an efhyBuL{s J(ﬁflééﬂoﬁhsﬁwsuw&yn@@aﬂ@dr&ﬁ&ﬂd&t1-y|}-1-
.2 mmol) was dr opwi se Theresultlng pal e

qurwe@ﬁb%ylgﬂ(%@ stirred at -78C for 15 niss and

heDlﬂwe‘Efg)lé{ﬁ)ﬂ Qn(s%dcﬁz fSLd#;%dep‘PHZr@ﬂﬁsié) tﬂBMbsuduﬁédé%de@te (D6) (856

% B\M rg@ol)Trhngreréai:MOcml) wap m@le%ﬁ) xﬁésé snderrasgoragnd rpBaLi (2.5M
fs&ﬁ 19 h%?ar?é%do%aé 'ﬂ'nla% b?rm?g) W8s ¥addy Jr@g\ﬁge?ﬁ%rreéulmg pale yellow

was added reactio
Wdﬂ’ﬂQﬂ W@ﬁ %ft!r% Ett h73§f~3(f1\61 S Wn&/ﬁi@ the érﬁomon\/ﬁgiﬁr@wrﬂmﬂienesmfmw

6r|?1‘:é (Dgﬁj % %%% o )'nlu &gﬁﬂ: ?ﬁﬁl @/éé‘g&ﬁéﬂ f’?%\}g@e.l HBaction

e cru on si
e@luwrn\gas/\ﬁttrfedrﬁé x&H @/fonE@ @h\@n@ ihen allowed 19 warmn tof R pwer1ih Satd.

HH@F{&(%??FMOV}/%S dedr%c/jl g lﬁtﬂ reac1 n\gassdl d,lt%d \glth EtPAc It was then
Washetovith byne, died @ﬂqf‘éh)diltﬂe&ﬁélar@cﬁwpanaée A tDAgzyve (tizel arudeg product.

ey (MRl g o g

En)'netralefmyl(@{i [(34fluorophenydsylfanyl}g,3- cm:ymo(m iHdob yi)=1-

43 , 7.57 (1H, d
9Ipbeél]dz l}ﬁXquJ\t)%}_b%wég ‘?B‘gp?é@r m z (M+H) .|.( 461; m an |
d:amamzm@;sa 14FC(BHT §5 196%2146@), 10RS(2H, pt)j 27 [2H 1203.00 (2H, tJ =

I et
O30 (52 (3 GPORRAZHh Q) 834 (1Hod3 2P AR 819 (M. m) 7.43 24,
hir)J ‘ndbl(‘rl-l, ny) 3nd1Z.6P{3HE mn)dMSeechosprayt /A @6))" 461:1C,,H0FN,0,S
E(Fyl 4- (5-iodo- 2, 3-di hydro-1
ﬁ’ﬂUHa% 2 é ) - 1- pi peri di necar boxyl ate (D6) (656 nm,
1.53 mmol) in dry THE (8 ml) was cooled to -78C under

on _and c-BuLi (1.4M soin. in cyclohexane; 1.31
ﬁf"gcri ption H?rgl ) was added dropwi se. The resulting pale

yalbmvetRpleti ut{sq? mopheﬁyl)@ﬂuf@hyr]&aﬁdﬂ@urd-@ma@l BP-1-
then a solution o | uor obenzenesul fonyl  fluoride
PIB?SW'{%EQ"??@"*"‘Q(W mml) indry THE (2 m) was added

q*ﬁofﬁme%rﬁuetfgm (*Sf?@cfotz gra. RJ YL RIBINEH).- ﬁbnbéﬁcﬁﬁe@l'rboxg% (D6) (656

to warmto RT over
g4 &153 rerpph in qrz TMF)(Sm%Wa@ dealed it 78He updal @rgasrangsec-Bulli (1.4M

96|h Uig %?cl&“é@swé:'t mi, 1t 84"@! VRIS el %%ﬁ()oléeh ThE "résﬁuﬁrng pale yellow

drie t ered evaﬁ orat ed | eave

8oluiinn \f@so@tm@g at: @ €doml q—r@msy':]n@ltt a solutlon of 2- ﬂuorobenzenesulfonyl
k
ﬂl;/(lirFf {ba %er | B%‘?yrl‘u)néﬁ H’I?VIII-]&)(? rﬁl) W? %gaé’d {N@:go'i'helreactlon

necarboxy 'S Was ur|
eolutiin wafastewedtat reB° GifoThancathen afowstto(warm totRY czve1)1ht%atd NH,CI

?%3%5' @gigg@é"e@ﬁq ;')é%ﬁ é@{ [fted §/7tﬁ(¢ftgéc ?\2@%43 en washed with

Brirgey d(léd—l(MgﬁQ4)3fJI©08c(aiq evapgrated 1. leawelztyle cidB pracBiek 1,|ﬁ
ﬁ;r%fu?&%@y(l - 5l2-nGordpnbdyiiutfonyi2, Sathydfs-1/-iRGof fyfi-
pip’erid.inecarboxyiate (D46). This was purified on silica eluting with hexane/ EtOAc (4:1
to 2:1) to afford the title compound (257 mg, 37%).

TH NMR (CDCls) 8 1.47 (9H, s), 1.55 (2H, m), 1.75 (2H, m), 2.77 (2H, m), 3.00 (2H, tJ =
8.6 Hz), 3.52 (3H, m), 4.24 (2H, br.m), 6.35 (1H, d J = 8.4 Hz) 7.06 (1H, m), 7.26 (1H,
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-33 WD 2006/ 038006 PCT/ GB2005/003835 m partially
obscured by CHCI3), 7.52 (2H m, 7.72 (1 H m and

w@2@®4/08800¢H, m. M5 (el ectrospray): mz (MH) +PA@BEB2005/003835

C24H29FN204S requires M = 460. Description 47 5

1, 1- Di net hyl et hyl

4-{5-[ (3, 5-di fluorophenyl)sul fonyl]-2,3-di hydro-1
Mpanﬁ&ly obsMurbdb cmmgrr g0 (a4, wwl atHem§ BY¥d B.0%.(1A, m). MS

et
‘ﬁﬁcﬁa%ﬂfg 9‘?% 'Vl*'ﬁ ;f@ﬂ g?‘*ﬁ'@%&ﬁ &(ﬂqalf%s M%46Q 642 Ny,
1.5 mol) indry THE (8 ml) was cooled to -78C under
argon and tert-BuLi (1.5M soln. in pentane; 2.0 m,
BegeriptioM47vas added dropwi se. The resul ting pal e

‘V ¢1dlﬁn‘é&ﬂﬁetﬁ9l JI”{!S-‘P(? BWUSFddHeﬁyl)é\ilfonWQ B hy?’eﬂoml-ﬂﬁldamj-yl}-1 -

hen a sol ution | uor obenzenesul f onyl
mpeeﬂﬁneea'(bmzbat% M) rrg 2 25 mmol) in dry THE (2 )
] e
ﬁg’?%_@g%?gg}yﬁ? Qﬁzl&o%gzn% E{Pﬁgﬁeﬁﬁddem $8 1%Ibé}lauﬁé@§rbR%yuété b6) (642
mg5hS neaelin du-dHF (§anthwag codled toA8’ cam aggen anddert- BuLi (1.5M
SFAGH | &ﬂar‘f@sz ¢, 34@ %%&Was %{o%‘drodv@:sé’\%e r@s‘iﬂlngapﬁ(%e élow

W th r|ne drie ered and evaporate

sabution WS stiFred et J@e @rommms amgthenasolyian af 3t on
ﬂfludr&@en%Héé Sn h&h é@%@?ﬁﬁﬁ‘ﬁngﬂ@ 5 mee Ol PAGHE 2 mi) was added

exane to af

dropgise. (@esreapﬁqmtépnmwym’ ﬁbﬁéi’q fop 12254 angdhen allowed to warm

%g%% &%Tlﬁ Sﬂ\l'mwgla%d NI—PC g? H@C\ﬁésbéaﬂéhaatn@ tﬁ%&tl&?\kﬂ% dillted with

BtO7®. [tavas thgn washed vy@pprmﬁ«) dne;gi ( ) , fiftergd ﬁnd @vapamted to leave
tﬁlz %ﬁid%:ﬂ_l%d THs #3 SuhHﬂeB fonflé,lnca @I@ﬁg gg(h B, 7grgd|é;¢‘of% ﬂs% EtOAcin

11-1,
rmxanetcraffordﬁm-dllm&t ylgthyl 41{’93 [(%d(fbm@mhwbsu 9nylh2,§-dlhydro-

Bﬂ@@a IR -pjEfR A bERARe BN (18 oM, SR | e ()
5 NNRICD Gy 0AE (@, D2 .65 (2H, P 076 d2Ham 2567 (@ M)rd.02(2H, t J =
%M‘-& [ i40e, é gzi')i 925 2?{"‘@# 809, egsé‘ﬁln I HR] £ 3)43*2)\“@'9%'3“&?9 ) 7.40 (2H,

een prep
rﬁbﬁma (1618863 1. 6}% and 7\Eds(1bldm¢d\/l$ ()elactmsbtayb on'z(fA+H)" 479;

£ chloride (0.066 m, 0.973 g,
éz“ 2 ﬁr?gb?%ﬁlﬁgﬁo%??'rile (10 M), and the nixture

stirred at roomtenperature for 48 h. The cal ci um
q‘)l uori.de d pot assi um fl uori de were renoved by

3G DHO H hrough celite, 30 washing with additional
aEﬁtowbéﬁzlehesmfm@l fupridd@48)esul ti ng sol uti on was

FVPR S Sl SBS58 an Eol MBS Mg atomor,
Wigich Eé?d’/%eeri%p&lwlr( £y maBndrt8 % ¢.&. Ghem. Zfbhlim 1986) 793",
\&azs%a(gi@é@)a so?u%on 0 E)ﬂhorogenzengsdh’onﬁ %Iondé ?8 066;L ml, 0 973 g '5.0
mmol) in acetonitrile (10 ml), and the mixture stirred at room temperature for 48 h.

The calcium fluoride and potassium fluoride were removed by filtering through celite,
washing with additional acetonitrile (2x5 ml). The resulting solution was evaporated to
dryness. 2-Fluorobenzenesulfonyl fluoride (D48) was obtained as a colourless oil (470
mg, 53%).

3C-NMR (CDCls): & 118.5 (d, J = 20Hz), 122.3 (m), 125.7 (s), 131.6 (s), 138.9 (s), 160.5
(d, J = 260Hz).

-34 -



10

15

20

35 -34 WO 2006/ 038006 PCT/ GB2005/ 003835 Descri ption
49 2-Chl orobenzenesul fonyl fluoride (D49) See Table

w@2006/08%8cri pti on 50 3-Chl orobenzenesul fonyl PETIGBR@S/003835

(D50) See Table 1. Description 51 10

4-chl or obenzenesul fonyl fluoride (D51) See Table 1.
Description 52 3,5-D fluorobenzenesul fonyl fluoride
D@E&)ptio}&§ee Table 1. The foll ow ng Descriptions were

Egjlﬁ t he a roprlat é | fonyl chloride and a
\o[vg SH '!fgfb'UQ U"Hﬂﬂe E’ﬂ Lified for Description 15
ke 48bled0 Table 1 Description Sul fonyl chloride Method

Characterisation Notes nunber simlar to that
described in: 16 o D15 Ms: nlz (M+H)+ 186, 91% O,

Béstipednsa equires 185. 17 ~ DI5S Ms: miz (MtH) + 186,
89% C7HAFNO2S requires 185. N 18 0,,/ ° D15 13C NWR

pEhdorppenzenesglifonylflunrided®§0) (d, J=20Hz), 119.2 (d,
8bb TaSd% F J=10Hz), 126.2 (s), 129.5 F (n), 147.9
(dd, J=260Hz & 10Hz), 152.6 (dd, -35 WO 2006/ 038006
PCT/ GB2005/ 003835

Description 51
4-chlorobenzenesulfonyl fluoride (D51)
See Table 1.

Description 52
3,5-Difluorobenzenesulfonyl fluoride (D52)
See Table 1.

The following Descriptions were made using the appropriate sulfonyl chloride and a
method analogous to that specified for Description 15 or 48.

Table 1
Description | Sulfonyl chloride | Method Characterisation .| Notes
number similar to that
described in:
16 N D15 MS: m/z (M+H)" 186, 91%
N\\\ESO C;H4FNO,S requires 185.
17 os D15 MS: m/z (M+H)" 186, | 89%
- C,H4FNO,S requires 185.
Z
18 N D15 C-NMR (CDCls): 3 118.7 | Colourless
> (d, J=20Hz), 119.2 (d, oil. 84%
. J=10Hz), 126.2 (s), 129.5
F (m), 147.9 (dd, J=260Hz
& 10Hz), 152.6 (dd,

-35-




J=260Hz & 10Hz).

19 D15 13C NMR (CDCl 3):

6 117.6 Wite

solid F (dd, J=20Hz & 5Hz), 89%F 119.5 (dd, J=20Hz,
WA oHEN380802. 5 (M), 124.9 (dd, J=20Hz & 10Hz), PCI/EB2005/003835
(d, J=250Hz), 157.7 (J=240Hz). 20 D15 13C NMR
(CDCI3): 6 21.9 Wiite solid H3C zZO (s), 128.5 (2C
s), 130.2 92% (), 130.3 (2C, s), 147.1 (s). 21 D15
ISCNVR ([COCI3)T © 2173 Col ourl £3s260r2 & $0HZz)125- 6 (S),
128.6 (s)|, oil 94% 129.5 (s), 132.9 (d, H3C J=20Hz),
136. 4 (s), 140.2 (s)| 22 ¢' D15 13C-NWR (CDCI3): 6
urtegss =0 ($H15126. G 9bNm C )619"6 Y¢fke solid
ﬁzs Jo9QH7), 132.8 CH3 (s), ﬁi( % .
(s). 23 15 MS: Mz ( MrHH) +(dmg 2Qi*lz&JéHg):N202<‘89/°
requires (19 C CH3{3 24 Ov D34 d‘” 6}%%—& )+ 196,
Sci Me--~ /( FNO2E2 requires %§I\g f9§ ov" |D15
1H-NWVR (QDCI3): 6 3.90 M ~ C~|(8HR), é?2,51?m2712(1§ H,
d), 7.47| -36 WO 2006038006 PCI({P30854L03835)
155.7 (d, J=250Hz), 157.7
(J=240Hz).
20 N D15 TBC_NMR (CDCl): 6 21.9 | White solid
| he L0 (s), 128.5 (2C, 5), 130.2 | 92%
(m), 130.3 (2C, s), 147.1
(s).
21 ol D15 BC-NMR (CDCls): 5 21.3 | Colourless
° (), 125.6 (), 128.6 (s), | oil 94%
. 129.5 (s), 132.9 (d,
3 J=20Hz), 136.4 (s), 140.2
(s)-
22 o) D15 3C-NMR (CDCl): 6 20.3 | Colourless
= (s), 126.6 (s), 130.1 (s), | oil 92%
132.3 (d, J=20Hz), 132.8
CH, (s), 135.3 (s), 139.0 (s).
23 HS Q0 D15 MS: miz (M+H)" 193,
N
r\/ 7 CeHoFN,0,S requires 192
HC)\I CH,
24 3V D15 MS: miz (M+H')" 196,
S ~
Me\<\I cl CsHeFNO,S,  requires
" e 195.
25 o Q\S/P D15 'H-NMR (CDCly): § 3.90
Me” O o (3H, s), 7.27 (1H, d), 7.47
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(1H s), 751 (1 H t), 7.60 (1 H, d) 19F- NMR
(CDCI3): 8 - 194.8s 49 D48 13C-NMR (CDCI 3): 8 127.4

woredobosso®l (s), 131.8 (s), 132.0 (d, crystalliP€&r/GB2005/003835

J=24Hz), 132.4 (s), 133.6 solid 96% (s), 136.2 (s).
50 ca D48 13C-NMR (CDCI3): 6 126.5 Wiite oil (s),
128.5 (s), 131.0 (s), 89% 134.6 (d, J=20Hz), 135.8

CIT (5), |136.0 (5). 5[ D48 13C|NWR, 13)1H, 1, 7169. P
White solid (2C s),|130.1 (2cN %)émg/ﬂsl% (d,

J=20Hz), |142.7 (s). b2 c1 D15 19 (CDCI 3): 8
111.5 Yelllow oil -O[t, JZZSHZ)‘PFMBRK)DGIZ);S-F F [ 2C,
m, 135.7 (m, 162.9 (m. Desc:{épéion 53
1, 1- Di et hyl et hyl

[5-[(d|rretnlamnO)rrgnle]-S-(ﬁb I Yell

i ndol - 1- yP¥ & pi pefi di necar bP Wk%gbtggﬁ 1274 | ve OW.
1, 1-51 et ny| 4- [ 5- (phenyl sl SXd&le)(SM?’ 0(d, |orystaline
Hindol -1-y - pi per | di necar box nYsolid 96%
0.943 mml ) and Eschepnoser's sp ﬁﬂmég@% g)cll.]Ié36 %SJCI“) ’

were stifqred in DVF af 55C undet®)ak8d(Stor 1 h. After

oty Tthe weact o pggution e
ryness andxf{he resi due was part?tWﬁgeb@‘af&EZES White oil

OAC
and satd. (B8 sol ulion. The ptsyaiZ8ed (sh.dpd0 Ghs | 89%
separated a shed with furthg .Q@.ﬁ%}()&;
sol ution|(x" ¥ and brine (x 1). i%ﬁﬁdjv‘\]/as t hen 5o'l?i ed
over I\/gSO4, f| | tered and evapor atsé,d1316c9 @-ford a beige

f an

‘-“m\"ru-. “‘J‘J Thi-s pulill " "
@Tutlng W % gr adi en 8f 0 -5 %Wﬁ(bb%%%ggs% V\(rgltesohd
AR [ e‘}pyl 4-[3-[(d | et hgaC,apitaoyt (861 ] | 8%

- 2o~ (pheny onyl) 41 Hindolt{}lsyhls1
o per1 i fiebgeboeyl at o (063) (337 4 (605719 3L
(CDCI3) @ 1449 (9H, s), 1.89 (2Hs)m), 2.02 (2H, m,

2. 28 (6H! 8) 2 QN0 (2 Y
5 A A BG-NMR (CDCla): 5 111.5 | Yellow o
N (t, J=25Hz), 112.2-112.5
F F (2C, m), 135.7 (m),
162.9 (m).
Description 53

1,1-Dimethylethyl 4-[3-[(dimethylamino)methyl]-5-(phenylsuIfonyl)-1 H-indol-1-yl}-1-
piperidinecarboxylate (D53)

1,1-Dimethylethyl 4-[5—(pheny|sulfonyl)-1H-indol-1-yI]-1-piperidinecarboxylate (D3) (414
mg, 0.943 mmol) and Eschenmoser’s salt (272 mg, 1.47 mmol) were stirred in DMF at
55°C under argon for 1h. After cooling, the reaction solution was evaporated to dryness
and the residue was partitioned between EtOAc and satd. NaHCOj3 solution. The organic
layer was separated and washed with further satd. NaHCOs solution (x 1) and brine (x 1).
It was then dried over MgSO,, filtered and evaporated to afford a beige foam (495 mg).
This was purified on silica (20 g) eluting with a gradient of 0 -5% MeOH in DCM to afford
1,1-dimethylethyl 4-[3-[(dimethylamino)methyl]-5-(phenylsulfonyl)-1 H-indol-1-yl}-1-
piperidinecarboxylate (D53) (337 mg, 90%).

1H NMR (CDCl5) 8 1.49 (9H, s), 1.89 (2H, m), 2.02 (2H, m), 2.28 (6H, s), 2.90 (2H, m),
3.63 (2H, s), 4.34 (3H, m), 7.26 (1H, s, obscured by CHCly), 7.40 (1H, d J=8.8 Hz), 7.50
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15 3.63 (2H, s), 4.34 (3H m, 7.26 (1 H, s, obscured
by CHCI3), 7.40 (1 H dJ =8.8 Hz), 7.50 -37 WO

WQQO®6/08X8006 PCT/ GB2005/ 003835 (3H, m, 7.72 ¥AT/EB2@5803835

= 8.8 Hz), 7.97 (2H, m) and 8.38 (1 H, s). M
(el ectrospray): mz (MH)+ 498; C27H35N304S requires
M= 497. Description 54 5 1, 1-Di net hyl et hyl

(éH[ﬁr)WEYi'IWH @-XQBGHi)SEIQVQIH |y dnd-B.BB @¢1H,-s).- MS |(el@etrospray): m/z
ghnﬁggw&ﬁé at e g’l7, 1- D net hyl et hyl
1 P 'P?Sj’ 5- (phenyl sul fonyl )-1
H-| ndoI 1-yl]-1- piperi d| necar boxyl ate (D53) (337 nmy,

678 in ethanol (15 m) was hydrogenated over
QWP&PE 00 ng) at roomtenperature and pressure for

11%.mbﬁ{wﬁhﬁrmzmﬁmeltwlId-@h&ﬁylsencﬁylpmHaﬁwr1-ylnms tine.
The catalyst was filtered and the filtrate was
mpaﬂ@geﬁﬂ%@&lﬁ%wﬂim Pd/ C (500 ng) at 60 psi for

’é%lmé@ dinRBmiRORASRIVESHeBRsulfone!)- wﬁhdtbl-ylsstl] 1-

was ered the Tiltrate evaporated to |
dpsrisinecadoxyiie (D5IB(#5yno. P76 mak Myelhangl 615 Bl Y@sifVgipgenated
&%?16@/ ﬁd/?t&mn@ %Proeﬁ?&@%él%‘t@é\%na Prekstie 137 29h. 1L.&/MS showed little
ma{:@nrﬁtehmls grngpm%tglmtﬁ/«@qﬂtytqd andithe flitrate wag I}yd|rogenated over
1% I?%Vc; %d@%ﬁ él%ydsﬁfo? 56H- id/l@@”s}\g%d fébslﬁle@% b&%rs%d The
cat@gst wa filtaged @dgne (llgpqte gl)apogtegigtodgqs{e qﬁolour@sg Qll Zgﬁrplg) This
\&%s p@nfgg Eﬂsnﬁa ($0 9 &ué?ggv(uih #&xaﬁe/iit@A@ 931 kz3: 2) ’Z) a%rc( $|1|

diindthylsdhyl mmtbyw-ﬁzjmna{!ﬁyifonyﬁﬂ(-Mnﬂa)—byﬂ?l?plperldmecarboxylate
& = 454. 20 Exanple |
&’?EB% gﬂf‘?onﬁr@bﬁgﬁ pi peridinyl)-1Hindole
hywkmmmromamumxsam\s) HEY (2 2k 2100128 mth§4 Ethy), 2.89 (2H, m),
e f
4o oS UL Yol 44581609 Pl g 9= 00
096 5§2Hrrm} andA&85 @1 4,s3)] M8delectrashrayC mizi{MiNa) df’rb& &mé‘lsélﬁg@ﬁ
ro tenperature. After | h, the solvent was

%e\‘ﬂll ‘0 give

5- (phenyl sul fonyl)-1-(4-piperidinyl)-1 H indole
hydrochloride (El) as a white solid (245 ng): -38 WO
2006/ 038006 PCT/ GB2005/003835 'H NWVR (CD30D) b
Bxamhpe £8 (4H, m, 3.26-3.34 (2H m, 3.54 (2H d),

g.'(g%en(yllsl_l’l Ifonr?y’l)-1 -(4-piperidinyl)-1H-indole hydrochloride (E1)
Ox //0
s
SRS
N

N o

H
1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-1H-indol-1-yl]-1-piperidinecarboxylate (D3) (290
mg, 0.65 mmol) was dissolved in 4M HCl in 1,4-dioxane (20 ml) at room temperature.
After 1h, the solvent was evaporated to give 5-(phenylsulfonyl)-1-(4-piperidinyl)-1H-
indole hydrochloride (E1) as a white solid (245 mg):
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6.74 (1 H d) 7.50-7.60 (4H, m, 7.71 (2H, s), 7.93
(2H, d), 8.27 (1 H s); M5 mz (MH) + 341;

wWC1B6Ass8N202 requires: 340. 5 Exanple 2 PCT/GB2005/003835

1- (1- Met hyl - 4- pi peri di nyl)-5-(phenyl sul fonyl ) -1 Hi ndol

e hydrochloride (E2) a\ ,o0 HCO A m xture of

5- (phenyl sul fonyl ) -1-(4-piperidinyl)-1Hindol e

hy NvRCCmODI & Z. Z1p.28128, my,3.2603.32 (2roh), 3.87@H, d), 4.81 (1H, m),

rnal dehy, [ te . sodi . M.
bR D e B U L 70 85 S5 B S Bag. Qals: miz (et
3415 [ReHLESNI) réquiredi 840.or oet hane (5 m) and stirred for
18 hours at roomtenperature. The m xture was filtered
t hrough an SCX cartridge (10 g) washing wth

Bkamplrdnet hane (2 x 10 nl) and nethanol (2 x 10 m)

B RRa oy B s BRYSR PO Bo (€

1- (1- et hyl - 4- pi peri di nylgg 8 (phenylsul fonyl)-1

Hindole as a white sofiN " Thiyvs treated with 1 M

HCl in Et20 (1 M) 1ed to give

1- (1- net hyl - 4- pi peri di nyl ) - 5- CpheRyl sul fonyl ) - 1H i ndol

e hydrochloride (E2) (60 ng): 1H (d6-DVSO) b 2. 15

(2H, d), 2.36 (2H, dd), 2.80 (3H\ d), 3.18 (2H, dd),

3.55 (2H, d), 4.77 (1 H, brt.), 6.Y5H1 H d),

7.55-7.65 (4H, m, 7.70 (1 H dd), 7.82 (1 H d), 7.94
pImikture 6)5-(pheRylsdifdhyl)-d)(4-pidridingl}-1Hrindsle ydrodiforidd (E1) (120 mg,

MiH) + 355: C20HR2SN202 ires. 354 20 Example 3.
b 2B Bl RERg AR 8 NP 2 o0 RGPy Potryefide (026
EI,O’!Z.E nﬁlﬁ@“,&fégsaébélﬁjeﬁﬁa)z-dimembhe 8 ml),and s@rred r.18@ours at

ggc{r@’ge%réﬂ@éq{g;qe; ﬁgﬁéﬁ%}g ezlllag filaqrﬁg, H}rgqgf an SCX cartridge (10 g) washing
ghti% g%ﬂlor?lme/thénel%zpi p@ﬁil)@éﬂgﬁamm{m ’te mllX ﬂféb\ the( p?rBéudtgeldjted with
. nmo was dil SSO I n ln , 4- 01 OXxa .
0% 2P ATS 2 b0 B0 b TR p B 5 GRS piericiny-
(;ﬁi@ﬁﬂg@tdhzm Hﬁﬁ&iﬂ? ad aPNhiﬁiemZ@olmaMamt@d/wmn witHC it &t,0 (1 ml)
Ive b- enyl sul f on .
%n% evqp@ra%q’ joysfy%ﬂtﬁﬂ%}'w:“rélmeﬁ'&'w&'%Miﬁ%ff’f‘&%“(’né?&f'e
[t 8 0 1) RO
B NVER b DNISORD 216 2Hi 3.3 126 0ty 250 493 70063 15 484, ), 3.65 2+,
64,8674 @H, o), 6. MB(1H1GE, £ B (34 3m), GLAHARSYENZ.82 (1H, d), 7.94 (1H,
d), 8.27 (2H, d), 10.4 (1H, br.s); MS: m/z (M+H)+ 355; CyH2SN,0, requires: 354.

Example 3
5-(Phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride (E3a)

Case (i)
~ SW@%

N Ho
H

1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-2,3-dihydro-1H-indol-1-yl]-1-piperidinecarboxylate
(D4), (234 mg, 0.52 mmol) was dissolved in 4M HCl in 1,4-dioxane (20 ml) at room
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5 requires: 342. Case (ii) Conmpound D4 (6.5 g, 14.7
mol ) was dissolved in MeOH (200 ml) and HCl (4Min

wa 0b6/08600cane, 100 nml ) was added at once to giRET/&B2005/003835

purpl e col oured sol ution which was stirred at room
tenperature for 15 mnutes. The reaction m xture was

then concentrated to 10 dryness and the resulting
teiperatate. Wefter nag méetcﬂx}eln't wasleVaponated ©Hyive 3-Qpinenylsuwifonyl)-1-(4-

A L e

GoNmR E3hjoD) Gar8s-2.b) @H0m$ O, N, 335KpH, dt), 3.48-3.67 (4H m), 3.89

ol D e A sk b b o,

thhyés agetate (25 m) and washed with sodi um
b| car Sonat e, then brine, dried wth nmagnesi um
CarpHlte filtered and evaporated to dryness.

@b(nBB@rﬁB’ bayé 5Qnyk )7'mmol) was dissolved in MeOH (200 ml) and HCI (4Min 1,4-
4p|5er|d|nl dlhdoIH-lndoIeé sz
gm%{p%é 0 5d) was; qegvgt gnee %)@ve@ Pur r t(%wblq_h was stirred

atrdomGpériin8 4 fSQﬁMUfe%STI%%actléFﬁm&tL(ré iwhs thenlconcentrated to
-Di net hyl et hyl 4-[5-(phenyl sul fon %éggi ]{
AR the peultna: rﬁﬁltﬁ@'u“lﬂsﬁ%“y%tﬁ\' %%LRWB ¢ éjo () fagfford the
eésu%%oréadci(@ﬁ)ws&bﬂ g¥sh).in 1, 4-dioxane (5 nm) at room

tenperature for 1 h: The sol vent was evaporated and
the resulting white solid was 25 partitioned between

SgBMLn Q@ﬁﬂaﬁ) A- g/éﬂ Sp@b)durfwb YRfilRfdrbAPAidble (B4B) dr ops of

ncen rate i um hydrOX| de were added to nake
Chee §ipl uti on basic. The organi c phase was separated
and the aqueous | ayer extragt ced with ethyl acetate

(250nt). The organic phases onbi ned and washed
with brine (100m ), drig Wsmmsulphate
filtered and evapor at ed produci ng 1.02g of
yel |l ow gum The gum was 30 recryst | sed from et hyl
acetate, producing 130ng of white d. The residues

were evaporated to dryness, produc mg 890rrg of off

white foam 5-(Phenyl sul fon WO
2dBBemysBGoBYIPC -gggmﬂ)gylb@,§g%ydro-1H—mdole hydrochloride (E3a) (90 mg)

?)fg gfs'sgl'vé‘%tv)etﬁyg | 3cSthaldy@5 failtihd WEHR v&nﬁ%m\‘\@ﬁuc&%Bﬁét@ elﬂen brine,

consi st ent spectroscopl cal g/
tified willh magaeswn@dlmbé@ flltaredzand qviaporaeddmenmess. (Phenylsulfonyl)-

1-(4-piperidinyl)-2,3-dihydro-1H-indole (E3b) was obtained as a yellow oil (60 mg).
MS: m/z (M+H)" 343, C1gH2,N,0,S requires 342.

Case (ii)

1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-2,3-dihydro-1H-indol-1-yl]-1-piperidine-
carboxylate (D4) (1.39 g) was stirred in 4M HCl in 1,4-dioxane (5 ml) at room
temperature for 1h. The solvent was evaporated and the resulting white solid was
partitioned between ethyl acetate (250 ml) and water (250ml). Two drops of concentrated
aq. sodium hydroxide were added to make the solution basic. The organic phase was
separated and the aqueous layer extracted with ethyl acetate (250ml). The organic
phases were combined and washed with brine (100ml), dried with magnesium sulphate,
filtered and evaporated to dryness, producing 1.02g of yellow gum. The gum was
recrystallised from ethyl acetate, producing 130mg of white solid. The residues were

evaporated to dryness, producing 890mg of off white foam. 5-(Phenylsulfonyl)-1-(4-
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5
1- (1- Met hyl - 4- pi peridi nyl)-5-(phenyl sul fonyl) -2, 3-di hy

wa@le@e/34806 ndol e hydrochl oride (E4) o\ .,o0 \ .PI/GB2005/003835

m xture of

5- (phenyl sul fonyl)-1- (4-pi peridinyl)-2, 3-di hydro-1Hin

doI e hydrochloride (E3a) (170 ng, 0.45 mmol), 37%
pisarRlif\aRy @edlhgdl‘@ﬂ‘iﬂ-ﬁnc(&e ?ﬁ)Mas%@euﬁé&ﬂM@Uﬂn&q 890 mg), consistent

trlacetox or Q

§B§‘6@§8‘é¥dcﬁ"bf V‘l"“@%ﬁ@?ﬁ“@?@f@t’?@‘i’é“ Caser(p)- and stirred

for 18 hours at roomtenperature. The m xture was :
filtered through an SCX cartridge (10 g) washing with
E@MPR Bret hane (2 x 15 m) and methanol (2 x 15 m)
gqggweﬁpﬁ#&fﬁ%ﬁylﬁk gﬁﬁg\\yﬁdﬁbﬁﬁ{%ﬁﬁﬂgﬂﬂ | g_ﬁtﬁﬁﬁl gie\?la/g‘#oéhlonde
{F¥ated with 1M HCl in Et20 (1 m ) and evaporated to

give 1-(1-nmethyl 15

4- pi peridinyl)-5-(phen oy 2 3-di hydr o- 1H i ndol
e hydrochl oride (E4) ( rrg 1 NVR (d6- DVSO 6
1.82 (2H, d), 2.00 (2H, (3H d), 2.97 (2H,

t), 3.05 (2H, dd), 3.40 (4H dd) 79 (1 H ft),

6.59 (1 H d), 7.46 (1 H s), 7.5%-7)63 (4H, m), 7.86
(2H, dd), 10.5 (1 H, br.s); M K@M-I—D+ 357
C20H24SN202 requires: 356. 20 Exanmpl'e 5 3, 3-Di net hyl -
A(riamfmé bv$ (ﬂwemyﬁdrdrs}l)ny@m&erﬂﬁ%rzﬂ-amw@w ihdgle:hmwl*o@bﬂ@nde

oride

|(.|§§a),(|1 7qug EMS énrégps &gp{!sﬁogﬁalggtgyde)ln water (0 2 mil), and sodium
%d&%@orgh ride (8362 ﬂgg SfFﬁthD/|wé’§  SUspEidedl iR 12 diéhisrolinane (6 mi)

Bed f&rﬁ@%@rﬂﬁﬁpwsﬁ FQP”% Rﬁﬁ@@%ﬁ tTf(elrgwqﬁ%, wag f@erﬁﬁmryugfhan SCX

‘ééb(ndgteo(HUg'?ﬁ/aélﬁn ith %ﬁ%r@ﬁ%{\lﬁ)&'nz 2 0388%n62§et%0| €2 225 mi) then

ﬁ@mr@%@sﬁ%‘y% Eg%tﬁ%ﬁ‘éﬁsp?f@wn'ﬁﬂésd}@@d') nethaneh & give a white
gdlﬁf‘t Whi@%\)as(t?e%témmtrm AHCATIPELO (PSR é\ﬂaggra‘?& to%;l\@ 1-(1-methyl-

nmol ) and tetrabutyl anmoni um chl ori1 de

|4rmp9"d"llMl%-5n(Ph?ny|§UKﬁﬁyns?,ﬁrﬂlibmﬂrouﬁ&md gwfoahlos@lec(ﬂ) (137 mg):
AR BLDMBONGR b8 (485209 B4, L. LAl SR 2fe? (3o .05 (2H,
gdl 3¢t0 (GHl fd)e 3. 79t(1|vlat§) 6 I58r61|d,dﬁcé|46r(ﬂtl.eﬁd i 54-dr653n(élsls"$ 7.86 (2H,

0 25 +
;JF' 1bRS 18I BAs: ‘/I% gm/%% Hgﬂssﬁpém %ﬁ! 8, feqdired: 388 (

am ne ctart’tidg gradi ent of
Et OAc in hexane to isolate

%S-d' t hyl - 1- (1- et hyl - 4- pi peri di nyl ) -5-
ul fonyl)-2,3-di hydro-1 Hindole (130 ng, 349%.
3,3-Dimethyl-1-(1-methyl-4-piperidinyl)-5-(phenylsulfonyl)-2,3-dihydro-1H-indole

hydrochloride (E5)
Q, 0 Hy
\\S// S CH,
- O

HCl N
CH,

To a suspension of 5-lodo-3,3-dimethyl-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole
(D8) (370 mg, 1 mmol) and benzenesulfinic acid sodium salt (197 mg, 1.2 mmol) in dry
toluene (6 ml) were added Pd,(dba); (23 mg, 0.025 mmol), 9,9-dimethy-4,5-
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'"H- NMR (CDCI3): 61.26 (6H, s), 1.75 (4H, m), 2.04 (2H,
m, 2.30 (3H s), 2.94 (2H, d), 3.26 (2H s), 3.39 (1

woRooguosset ), 6.33 (1 H d, J=8.4 Hz), 7.47 (2ZPCT/GP2005/003835

7.48 (2H, m), 7.62 10 (1 H d, J=8.4 Hz), 7.89 (2H
d). The conpound was dissolved in methanol and treated
with 1 nol eq. of HO (1 Min Et20) to nmake the HC

tﬁﬂhtph@nﬁp@sﬁﬁhby(bn&ene) (xantphos) (29 mg, 0. 05 mmol), Cs,COs (489 mg, 1.5

'HF‘H)(:'N‘G t%tr_@tw %E)h@h}%ﬁﬂd&(é%ﬂenyi? glzyllr?e mlkt?ﬁre was stirred

lg\sf%p argahiz® 80 °®Bnd fter {Mig)itwaBénoldad Mad@hiZeri@Satues) uiiluted with

dlesoreThane aoa- T heowal Pyped f Bl 4an PgRgpyessategtp omess
é/rﬁﬂﬂ? I;tdrdler(dmb g Wae applicer tb GeBiota 6 (2500 S) Smind@artidg®afeluted
a . sol utl on

52 B P bR PSSt oyt STt RS 5
@E@wsnnronylpz B4ditgapb 1 H-indals ¥1300hge3486)( 5. 3 ) were

fHTHﬁ’bQ (%5353)% ({5'2‘2§)rr8%84@32d§ %mrﬂﬂ(?ht ;{é 389]@4 (séé S4,(2H, d),
228748, .30 CRE et 6,30 B 9 d1J48W))7 AntbH, m), 7.48 (2H, m), 7.62

ni um c 1.12 ‘nmol ) .
(it dud=8 . 4liz). 739 @Hed)-at ref | ux under an argon

?’tt\ JOSRNGRHS v@d%dd olvel n291eh'fa$noi éndV’t?e‘-‘atéH)mtr?@l nd? e§ ARG 1M in Et,0)

nperat ure, tered throug of celite and

wasaiaithCH saﬁt ém-lamtbvh‘ahbmemyhﬂaypemWeml)éoﬁnbenvlﬁakf@w')-Z 3-
pplied to a
gﬂ'g? '[(H]ﬁ é%&ngr&a’%ﬁ&e@ tg B?'gggl)eapg%gogl uted with a
glnSadee((M+H))F 385 @ﬁHiaNzﬁeS(melreﬂw desi red product was
further purified by SCX (1g cartridge, washed with
di chl oromet hane, nethanol and eluted wth nethanolic
f3Mmpled and then using mass-directed preparative HPLC

and Fhe 30_product convert ad
T-(@etanyeo-pndizinyl- S prerfoe oyl Sa-diate oh-infors” hydfbehloride
WgZOOG/ 038006 PCT/ GB2005/003835 the product in

hl or omet hane. The corrpound was triturated with
et her affording 1- O\\S//
(oct ahydro-7-i ndol i zi ny hem ul fonyl) -2, 3-di hyd
ro- 1H i ndol e hydrochl or (E 1 ng, 3% . 1H NWR
(CD3OD): 5 1.78 (2H, m, 2.15 (7H, 3.05 (4H, m,
3.60 (3H m, 3.68 (1H, d), 5 3. H m, 6.58 (1
H d), 7.52 (4H, n), 7.62 (1 H d) .86 (2H, d). Ms:
mz (MH) + 383, C22H26N2 0O requres 382. Exanple 7

To a solution of 5-bromo-1-(octahydro-7-indolizinyl)-2,3-dihydro-1H-indole (D7) (300 mg,
0.94 mmol) in dry toluene (5.3 ml) were added benzenesulfinic acid sodium salt (230 mg,
1.4 mmol), Pd,(dba)s (22 mg, 0.024 mmol), xantphos (28 mg, 0.05 mmol), Cs,COs (457
mg, 1.4 mmol) and tetrabutylammonium chloride (312 mg, 1.12 mmol). The mixture was
stirred at reflux under an argon atmosphere and after 20 hrs it was cooled to room
temperature, filtered through a pad of celite and washed with dichloromethane. It was
then concentrated to dryness and the crude (660 mg) was applied to a Biotage (25 + M)
amine cartridge and eluted with a gradient of EtOAc in hexane. The desired product was
further purified by SCX (1g cartridge, washed with dichloromethane, methanol and eluted
with methanolic ammonia, and then using mass-directed preparative HPLC and the
product converted to the HCI salt by adding 1 mol eq. of HCI (1M in Et,0) to a solution of
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1- (4- Met hyl - 4- pi peri dinyl)-5-(phenyl sul fonyl) -2, 3-di hy
dro- 1H i ndol e hydrochloride 10 (E7) 00 S 6CH, H HC

wEe@o/03ohe 3 Exanple 8 15 PCT/GB2005/003835

5-[ (3- Fl uor ophenyl )sul fonyl ]-1-(4-piperidinyl)-2,3-dih
ydro- 1H-i ndol e hydrochloride (E8) 0 O F S ImHHA 1,
1 - D net hyl et hyl

4nd Emb(la -ifh HMﬁbﬁﬂﬁaﬁyﬂ\é Jukfeampblindwas ﬁitdtﬁ!éﬁ&vlih ether affordlng 1-
r| di necar boxyl at e (D45).

H- i ndol
GoasaBysionT Andalgin iRy SHOMN A Sty AkiApdole Ayarchloride

((E6)5(1"F1rﬁ @90 the resulting mxture was stirred at RT
5gn I't was then evaporated to dryness and the

r HMRl(ﬁ@sQﬂ) el E&)(HH}I nWag B(Thunht3d® Wit m)d3 €0 K3t m), 3.68 (1H, d),

? ngfﬂaloérgé eny )su ri\)]r]?f‘ﬂwod)tgﬁg yﬁ) 2,3-dih

dn/Z%Mr*hl o383, Chz}rtdefb&mﬁdﬁqld@s@ﬁg) as an off whi t e
solid (170 ny, 94%. 1 H NWR (d6-DVMsSO) 6 1.82 (4H, m,
3.00 (4H, m, 3.35 (2H, mM, 3.50 (2H, t J = 8.4 Hz),
Example 11 H m partially obscured by water), 6.61 (1
H d,_J =84Hz), 7.50 (2H, m., 7.63 (2H m, 7.71
(1204 Mﬁt}hyl g-pggpr(q[nw-St(pheWSlgfgpyg %@»d hydgp- 1|§irindﬁje hydrochloride
H) + 361; C19H21FN202S requires M = 360.
VO 2006/ 038006 PCT/ GB2005/ 003835 Exanple 9 5-[(2-
FI uor ophenyl ) sul fonyl ] - 1- 2\}8 i peridinyl)-2,3-di hydro-|
H- i ndol e hydrochl ori de E( %')
- Di met hyl et hyl 4-(5-i od ,
Hi ndol - 1-yl ) - 1- pi peri di necar boxyl ,
1.53 mol) in dry THE (8 m) was toaoled to -78C under
argon and sec-BuLi (1.4M N Ho

See Table 3

Example 8
5-[(3-Fluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E8)

N Ho
1,1-Dimethylethyl 4-{5-[(3-fluorophenyl)sulfonyl}-2,3-dihydro-1H-indol-1-yl}-1-
piperidinecarboxylate (D45) (210 mg, 0.456 mmol) was treated with 4M HCI in dioxane
(7.5 ml) and the resulting mixture was stirred at RT for 1.25h. It was then evaporated to
dryness and the resulting white solid was triturated with diethyl ether, filtered and dried in
vacuo to afford 5-[(3-fluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E8) as an off-white solid (170 mg, 94%).
TH NMR (ds-DMSO) & 1.82 (4H, m), 3.00 (4H, m), 3.35 (2H, m), 3.50 (2H, t J = 8.4 Hz),
3.85 (1H, m, partially obscured by water), 6.61 (1H, d, J = 8.4 Hz), 7.50 (2H, m), 7.63
(2H, m), 7.71 (2H, m), 8.64 (1H, br, m) and 8.86 (1H, br. m). MS (ES): m/z (M+H)" 361;
CigH21FN,O,S requires M = 360.
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soln. in cyclohexane; 1.31 m, 1.84 mmol) was added
dropwi se. The resulting pale yellow solution was

w@rios0ssdo@t - 78C for 10 m ns and then a sol ut i PECT/GB2005/003835

2-fl uorobenzenesul fonyl 10 fluoride (D48) (422 ng,
2.37 mol) in dry THE (2 m) was added dropw se. The
reaction solution was stirred at -78C for 1 h and
then allowed to warmto RT over 1 h. Satd. NH4C
soln. (2 M) was added and the reaction was dil uted
PkafipletgOAc. |t was then washed with brine, dried

é—&&ggﬁl ’rgélilér{yﬁ)%gﬁﬁgﬂﬁ-g -%—I%?&rrﬂiﬁﬂ)-&,%-éﬂe\y ro-{ I-I? ci:orléJ Hydrochlorlde

5-[ (2-fl uorophenyl)sul fonyl]-2,3-di hydro-|

indol-1 -yl}-1 15 piperidinecarboxylate (D46). This
was purified on silica e lft\skxon wi th hexane/ EtOAc (4:1
to 2:1) to afford the 3@@ c@gs' (257 ny, 37%. 1
H NVR (CDCI 3) 6 1.47 ( S) NESP (2H m, 1.75 (2H,
m, 2.77 (2H m, 3.00 (2H, t J =)>8.6 Hz), 3.52 (3H,
m, 4.24 (2H, br.m, 6.35 (1 H, = 8.4 Hz) 7.06 (1
H m, 7.26 (1 H m partially obgcured by CHCl 3),
7.52 (2H, m, 7.72 (1 H n) and 8.04'%1 H m. M 20
(el ectrospray): mz (MH) + 461; C24H29FN204S requires
M1zD|¢©@1ylem4{5 1od¢r2~;§-tdﬂ3yﬂ@1-ﬂg}-|lndol 1-yl)-1-piperidinecarboxylate (D6) (656

5? 5&3%&?}@% Rﬂggélrr%l 8@&% % g? @5@%&{@&%@%‘&' Iguki (1.4M
msmj ih cyelshexanet e i, ﬂtBanHmwasradde@xlmwlse( Ths regu tlngrpale yellow

%5] ? navlvgsgé)thllséd%%e& P13 D HASHEA BEGuidh &S- ﬁ&r@gefn%ﬁesulfonyl
fkoradPHe(22 s, Tyhio) iy T2 e s pddcidgpi T reactin

g@g Bt s AR 1Pt é% 1 & Wﬁ%@%@eo‘t‘é@armﬁﬁﬁ B, Satd. NHCI
Bolh((@.rbh Maé Iadmobmemwrembm way Id]lutéd itk ;Et@éc i Itiwag then ayaghed with
d hyd | d hl, of | _

G a8 eSSt SRRRReY 5 e buisk bl 15
Emﬁgyfbthﬂ 4= [(E%flhdﬂo@hguyl)shlfogryl]aljb-tdﬂ}y?lfdhH%dgdol-'l-yl}-%

I Nao r | hecar X a
mwmnmarwvm (G T s PhEEe ol g heH EtoAC (4:1
& gqrtoae%rd %ttruB@bmpédnoE&Bmsd 137%)n pent ane; 2 0m,

TN (SDGH] B AGHOHed. Sep P Remhcl TSae 2.1 o) 3199 (@M. 1 =
ftslf@amz )83, SQ((MII Irﬁﬁ 462‘4 (§H5br rﬁ) 6l 380r1eh anzes.aHy) FosyhH, m), 7.26 (1H,
%;gaégngbs%g@d Ky CHCP 7 52 3R, % 32 |11, B %nd g0 AHM). ms
(electrospray): m/z (M+H)" 461; Ca4H2sFN,O4S requires M = 460.

The 1,1-dimethylethyl 4-{5-[(2-fluorophenyl)sulfonyl]-2,3-dihydro-1H-indol-1-yl}-1-

piperidinecarboxylate (D46) (250 mg, 0.54 mmol) was treated with 4M HCl in dioxane

(7.5 ml) in an analogous manner to that described in E8 to afford 5-[(2-
fluorophenyl)suifonyl}-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride (E9).
MS (ES): m/z (M+H)" 361; C1gH21FN,O,S requires M = 360.

Example 10
5-[(3,5-Difluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E10)
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dropwi se. The reaction solution was stirred at -78C
for 1.25h and then allowed to warm to RT over 2.5h.

w®@210d/0398%1CI soln. (2 m) was added and the r eBCT/GBRO05/003835

was diluted with EtOAc. It was then washed with
brine, dried (MySO™), filtered and evaporated to | eave
10 the crude product. This was purified on silica
eluting with a gradi ent ofOQ,-ZS%EtOAc in hexane to

afford 1, 1-di met hyl et
4-{5-[ (3, 5-difluorophe mzsmhydro 1H
i ndol - 1-yl }- 1-pi peri di negar box at (D47) (216 ng,

1-

30%. 1 HNWVR (CDCI3) 6 £.47 (9H, $—= 1.55 (2H, m),
1.75 (2H, ), 2.77 (2H, m, 302(2, J = 8.6 Hz),
3.54 (3H, n), 4.25(2H, br.m, 6.35 T H, d J = 8.4

Hz), 6.92 (1 H ), 740(2H 15 m), 7.45 (1 H d J =
1,16DikEthydetily! A-(G4odd:2,B-dimjdro-NE-ifdell-d e )r beipeadifecaiaxylate (D6) (642

Erll\g/lilfba+rﬁé"nt%ﬁw g&ﬁ@-ﬁ? &F r%l}lz\/\%‘s"%ocralgg lt'cj) ;Yo I\lflnaerd'a?rg(‘)n and tert-BuLi (1.5M
4él{\5n [peBtabe2.DImip3.0 pivaoly was atideshgropwide SThd tegdiing pale yellow
H.indol -1-vI1-1-_ni

R e e A TR R R b BTt hanner
Uiﬂubdm&énz&nesmlfdngldldond&ﬂ)ﬂ)' I(\4341Fm9,d1’125 mmol) in dry THF (2 ml) was added

gr%)(NgﬁiehSJEl? afgéﬁggﬁn%‘l\&sul e |a6r 8 g%gjg&e (ﬁ hexlallowed to warm

LERT Wéed.bh.sd fNie0l eblha(mhl) wab/Bdded and theseactiph wasidiuted with
iﬂ%@ 4I-t v%gsgt’hercl: %/vga e v%mggrzlﬁgé rdﬁgé] I(l\ylgeéoll\{,I fﬂte?gds and cglxa%%lteed {o leave
thd drddapitoayttpimeis was putifienon $itice €ldtingi with & diadidn) ef2) 25€4 BtOACc in

e 16 arbi . G b uaRune RO s 2 By

#dlol-1-yl}-1-piperidinecarboxylate (D47) (216 mg, 0%)

yﬂrhﬁwﬁﬁpﬁéggge‘ﬁy ghoshi1 FaH: ™) Ry 1Y (@, sdom, 1 =

aQLf)a (8, rax anas(8H,15¢.m), 6.35 (1H dJ 84Hz) 6.92 (1H, m), 7.40 (2H,
L TL S PP e B o W BERASETP s G e
C,4H2sF2N,0,4S requires M = 478.
1,1-Dimethylethyl 4-{5-[(3,5-difluorophenyl)sulfonyl]-2,3-dihydro-1H-indol-1-yI}-1-
piperidinecarboxylate (D47) was treated with 4M HCI in dioxane in an analogous manner
to that described in E8. The product 5-[(3,5-Difluorophenyl)sulfonyl]-1-(4-piperidinyl)-
2,3-dihydro-1H-indole hydrochloride (E10) was recrystallised from ethanol.
MS (electrospray): m/iz (M+H)" 379; CyoH2F2N,0,S requires M = 378.

Example 11
5-[(4-methylphenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole (E11)
RV
e
e

N

H .HCI
See Table 2.
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5-1(2-fl uorophenyl)sul fonyl]-1-(4-piperidinyl)-1H1indo

wo eoogsioochl oride (E14) F O O CIH N 15 H SeerdEGB2003/003835
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Exanpl e 15

5-[ (4- Fl uor ophenyl )sul fonyl]-1-(4-piperidinyl)-2,3-dih
ydr o- 1H i ndol e hydrochl oride 20 (El5a) and
Exafmplé-NRor ophenyl ) sul fonyl ] -1-(4-pi peridinyl)-2,3-dih

yﬁ'@%b g ﬁg@&é%g’ﬂ@ '@%B%Rﬂ%gﬂ%{égé%gg IG%F Hrindgle hydrochloride

RE¢piared from 1, 1 -dimethylethyl
4-{5-[(4-fluorophenyl)sulfgnyl]-2, 3-di hydro-1Hindol -1
yl }-1-pi peridi necarboxyl at &4 D36) in a simlar nmanner
to (E3). The crude prod wa uxi fied using

mass-di rected preparati PL appropriate
fractions were conbined 5 and evapgrated to dryness,
and then treated with 1 M hydrochKoriyc acid in diethyl
ether. This was then evaporated t gt yness, di ssol ved
in propan-2-ol, filtered, and concen ? at ed.

Sde(abld 210r ophenyl ) sul fonyl ] -1 -(4-piperidinyl)-2,3-dih
ydro-1 Hindole hydrochloride (El15a) was crystallised
from hot propan-2-ol to give a white solid (23%. M
Edamp+ 361, CL9H21FN202S requires 360.

5-[(4-Chlorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E13)

H .HCI
See Table 2.
Example 14
5-[(2-fluorophenyl)sulfonyl]-1-(4-piperidinyl)-1H-indole hydrochloride (E14)
FooQue
S
o
N

N

H
See Table 3
Example 15

5-[(4-Fluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E15a) and 5-[(4-Fluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole
(E15b)
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10 The crystallisation residues were passed down an
SCX cartridge eluting with nmethanol and then nethanol

W@ R20v6/038906 PCT/GB2005/003835

5-[ (4- Fl uor ophenyl )sul fonyl]-1-(4-piperidinyl)-2,3-

di hydro-1Hi ndol e (El 5b) was obtained as a white solid
(34%. "HNWR (CDCI3): 6 1.61 (2H, m, 1.76 (2H, m,
2.69 (2H, td, J=12. 2!—42&24Hz) 2990 (2H, t,
J=8.6Hz), 3. 19( (2H t,

J=8.6Hz), 6. 32 —8 , ,
7.44 (1 H d, ¥= 6Hz) (

2.0Hz), 7.89 (2H, M, Exa

1- (Hexahydr o- 1H azepi T 4- yl N5 (phenylsulf )-2,3-di

hydro- 1H i ndol e (El16a) and 20 1- ( Hexahydr o-
Hengﬂ:fmrrﬂ:] M LdméWl@h@h%{S{éﬁﬁﬁnW%g@%ummm3}d||]Jydro-1 H-indol-1-
L ndol.e. ro e 9 9 :
V-3 DieRyiSieefofat s 54 L3 mahfer & (5l The SrdapiaREwes
Burlied GJQIEQ modsswﬁrfomwp}ep%r?wleﬂtm - lhé ldppropbtefractions were combined
exa azepi ne- 1-car ho .in. ,
S PP R avhea® ol ied b s PR Sasircidbifin djgghyt ether
THis Sva6 &5, eviaperapydad Weyness,digdond fruprioparead-al Siltegedaan®CX
AL T, S ORI R

lovidk f(B154) Wad. odysthlisedfom b Fb lid (23%
ﬁﬁh’@leﬁe | ags mte&};ollfégd tIm}ﬁ/kglneznibz %)Heﬂﬁnte S?I (23%).

M‘d@s3%&;p'ﬂzeFNé§§ feéwfﬁs\%ozooe/ 038006

ﬂgé@amga'i{o@\@%&%s Wers PABSRI dwnlan SOX&@RM@@@eI&tmg with methanol
H azépi n-4-yl) - (phen | sul fonyl) -

2nd fhgpmeth qremmoms 1l ﬁ'uw%me@u')w'mﬂl {ad-Biperidinyl)-2,3-
gm%mzhh%a& m%ym&scabeé.ﬁad ah Whlte s@MARIYL ed to

ryness and reeze dried from water.
"H-NMEREHCl5)0s 118142idpinh-1476/(2H, B), 2.69 (2H, td, J=12.2Hz & 2.4Hz), 2.99

en h I e
6\@ o‘%kaal ngg’ngdsbﬁlﬂi?ﬁﬁﬂ? ?H)Ug?ﬂg@tiﬁj yﬁhgf%h%f(m d.
J€DONA) 7.18 (2H,98), Z.423 1He#, JAH)6HZ,. Z)QZ (121—|ddtJ =8)4idz 8120Hz), 7.89 (2H,
%,117 (2H, m 3.36-3.49 (2H, n), 3.58 (2H, t,
£8.4Hz), 3.84 (1 H m), 6.53 (1 H, d, J=8.4Hz),
7.45-7.53 (4H, n), 7.69 (1 H d, J=8.0Hz), 7.88 (2H,

%( EI@(ZH s broad). Ms: mlz (MtH) + 357,
ENY02 requires 356. 10
1-(Hexahydro-1H-azepin-4-yl)-5-(phenylsulfonyl)-2,3-dihydro-1H-indole (E16a) and
1-(Hexahydro-1H-azepin-4-yl)-5-(phenylsulfonyl)-2,3-dihydro-1H-indole
hydrochloride (E16b)

W

oo @@3

G - Q

R
Prepared from 1,1-dimethylethyl 4-[5-(phenylsulfonyl)-2,3-dihydro-1H-indol-1-
yllhexahydro-1H-azepine-1-carboxylate (D33) in a similar manner to the method of
Example (E3a). In this case, the product was then purified using an SCX cartridge eluting
with methanol and then methanol ammonia. 1-(Hexahydro-1H-azepin-4-yl)-5~
(phenylsulfonyl)-2,3-dihydro-1H-indole (E16a) was obtained as a white solid (99%).
MS: m/z (M+H)* 357, C2oH24N,0,S requires 356.
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Exanpl e 17
5- (Phenyl sul fonyl)-1-(3-pyrrolidinyl)-2,3-di hydro-1H-i

WO dwbe350l 7a) and 5- PCT/GB2005/003835

(Phenyl sul fonyl)-1-(3-pyrrolidinyl)-2,3-di hydro-1

H i ndol e hydrochloride (El 7b) O- 0 o\ // s CDs CH

NH NH 15 Prepared from 1, 1 -dinethylethy

A saople pE yhexahydseyliHrazepin- ﬁvwo(pbermuifﬂmcb}z 3-difiyprot 1H-indole
I t

REieH! atvﬁéo g@g%g%m@ ﬁ\ghl}lﬁgﬁhlbﬁb g%%ga.ét neﬁ?é?rwfaipgg,ted to

gsynegs and Be»za:@netdrfrqn@ watdrut- (Hﬂ;(ahudto ’M!-tahemol-4 -¥ir@- t hen

SEA By PER MR 4rndole hydfoshiprids was gplainge s g ppite sold
(Bt6kY. (E17a) was obtained as a white solid (87%. 20

Nﬁ TR Icb¥s™ 88325 B 20207 B G d 55,2887 (41158858 3,40 (21,

) BIsBn2Hs 4l S=8mHz),- 3.84 wwyrhr @.531(1H)1d), 28 aHd) Hy45-p.53K4H, m), 7.69

B i R B oS, S 7 B e Dot b, R R Y67, CaHaN,0,

freqeree 386i ed from water.

5- (Phenyl sul fonyl)-1-(3-pyrrolidinyl)-2,3-di hydro-1

H i ndol e hydrochl oride (E17b) was obtained as a white

Fxahfble 27 ' H NVR (CDCI 3) 5 2.21 (2H, m, 3.04 (2H, t,

J:8.2Hzl) 3.28-3. 4.42 (1 H n? 6.43 (1H,
~(Phepylejiifonyliy1 z{%-pvrrehdmllri 3rplihygred Heindole {E15a)anst 5~

(efepsthoio Arpftly g"?é%ﬁ?'?'ig“ "BHWM*FNW (E17b)

WD 2006/ 038006 PCT/ 005/ 003835 \\S//

- (4<Pipe ) -2, 3-di hy

7- Fl uor 0- 5- (phenyks
dro-1 Hindole h pchliqQLi~dg (E a
7-fl uoro-5-(phenylsul fonyl )\-| - (4-pi peri di %—2, 3-di hy

dro-1 Hindole (E18b) QX ~* FF CIH®NW H 5
Prepared from 1, 1-di net hyl

‘ﬁrép?ar&ﬁ HOMOr, ﬁdhﬂ&%ﬁﬂé&hyﬁ@ [l%C(PNéﬁ(ws%if&W 313 %Wdﬂchfw I RY gn -1-

- pi peri di necar box i'na srmlar mann
mrr@lw@qng[q@ggyjatgf(%gmﬁpqlrglleg@)anngr to the method of Example 3a. The

S N DL AT oo
farrmr@a.lﬁaﬁlf’cbﬂennhulfanvl)-ﬂ 1(B-pyrriotidinyl)-234dihydgo1HAgdale{fi17a) was
Blaifta(@@% hite solid (87%).

MS: m/z (M+H)" 329, C45H»0N,0,S requires 328.

A sample of 5-(Phenylsulfonyl)-1-(3-pyrrolidinyl)-2,3-dihydro-1H-indole (E17a) was then
treated with 1M hydrochloric acid in diethyl ether, evaporated to dryness and freeze dried
from water. 5-(Phenylsulfonyl)-1-(3-pyrrolidinyl)-2,3-dihydro-1H-indole
hydrochloride (E17b) was obtained as a white solid.

"H-NMR (CDCly): & 2.21 (2H, m), 3.04 (2H, t, J=8.2Hz), 3.28-3.61 (6H, m), 4.42 (1H, m),
6.43 (1H, d, J=8.0Hz), 7.46-7.54 (4H, m), 7.80 (1H, d, J=7.6Hz), 7.89 (2H, d, J=8.4Hz)
10.02 (2H, s broad). MS: m/z (M+H)" 329, C;5H20N,0,S requires 328.

Example 18
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m, 2.69 (2H, td,

1H-NVR (CDCI3): 6 1.98 (2H, m), 2.19 (2H m), 2.96
(2H, m), 3.03 (2H t, J=8.6Hz), 3.54 10 (4H m, 4.11

W@ 2006103809 7.40 (1 H, d, J=1.6Hz), 7.45 (1 H, PYT/GB2005/003835

7.49-7.56 (3H, m), 7.89 (2H, n), 9.59 (1H, broad s),
9.74 (1H, broad s). MSs: mz (MH)+ 361, CL9H21Cl N202S

requires 360. The crystallisation residues were
pdduend-2Hintrenylsudionydrdrpipepidinyii2i 3rdihydrar1 Hdndele diydrochloride

%a& gﬁg _7@%‘%25%{;1@%@“8”0-1 4-pinridinyl2 S-dinygrost indole
(E18h)r o- | H-i ndol e (E18b) was obt ai ned as a col ourl ess
oi I (41% . 1H NWR (QDQI 3): 6 1.64 (2H, m , 1.75 (2H,
J=8.8Hz), 3.18 ( n)

& 2. 44z )% (2H, t,
: .0 Hz), 3.94
(1L H m, 7.32 d, . 7 7.3 0K H, dd,

J=12.2Hz & 1.8Hz), 7. 46%7. 3H, m,
Exanpl e 19
7- Chl or o- 5- (phenylsulfon%)-u (4 p| perldln N)-2,3-di hy

dro-| Hindol e hydrochl oride

Prenarest Gog ¢ brEMay gryif ')JO'IO ¥ fP']@PHéV'fQﬂWHﬂ% dipydsodi-hipdol-1-yi]-
qrﬂ&)&ldlﬂ‘eb&@%ﬁata (538 a%\ml%r %a@)ne@% tﬁe nfethddlof (Ekdinple/Sa). 7-

Prepared from 1,

Elt{oro&wﬂpbenylsu(fpméhwé-oine@m»h-é?@huwfy»dwirmeﬂ¢ hwdriochloride
{%’]8&%8! ﬁ{g.{dé'%b?@% &R&ﬁ’d&ﬁ &;?ofﬂgf_&e’chﬂ efhet gl whRNE (399%).

SCri
('BRMR (SOIC1)E/1 .98 (2H, 4n)p RSr(RH] my, 2.962(2Bt, ¢h)hg.08 ¢2H H: J=&kHz), 3.54

(i 006 et AR Y PRen) 135 Tt T R W7 20
%%59313@,01305&(3’)/ ERB2Q03, H03B38)5 MS: Inh/NIR+ACHGH 3T :.HS CIN28S requires

&g@ , 223 (2H, n), 2.98 (4H, n), 3.59 (4H m,
8 (1H, 7.39 (1 H d, J=1.6Hz), 7.47-7.57 (3H,

I’l’)19 cﬁﬂ/sﬁaﬂlséﬂori’-fesrdueélwéﬂdz@asséd 86wif ASCIY car®id§e elufindwitls methanol

@ﬁ@fcﬁ\g S S gsﬁ @g%ég@@% @ hibeSamyi2,3-

aibyeir e v-r-uﬁableq&wl@)swmamm &s Q@a@adewma%) SCX

cartridge elutin ng hanol ~ and t t hanal
é(?DClg) 5 1.64°(2H, m) 175 (2H, m), 2.69 (2H td J= 12 2Hz&24Hz) 3.01

ZZFWJHBOBHSZ)(@HW@@H é@@xhl)i tldnééijFPIz?QT 94:1(1W|rﬁ),?8§’(1H d,

dro-1Hin was obt ai ned white solid
(”shéb*Z) 739NV Q‘tlé@g‘ )?HZé "8idz), (467.99 ( 3Fh "ﬁ77 £9 1+ rﬂ‘)
2.68 (2H, td, J=12.2Hz & 2.0Hz), 2.96 (2H, t,

J=8. 8Hz)09 3.14 (2H m, 3.58 (2H, t, J=9.0Hz), 4.59 (1
Fxapple 19 34 (1 H

7-Chloro-5-(phenylsulfonyl) -1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E19a) and 7-chloro-5-(phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole
(E19b)

@“”@% @“’@%

Prepared from 1,1-dimethylethyl 4-[7-chloro-5-(phenyisulfonyl)-2,3-dihydro-1H-indol-1-yi]-
1-piperidinecarboxylate (D35) in a similar manner to description (E3a). 7-Chloro-5-
(phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride (E19a) was
crystallised from ethanol and was obtained as a white solid (35%).

- 49 -



10

15

10 J=2.OHz), 7.46-7.55 (3H, m, 7.60 (1H, d, J=2.0Hz),
7.89 (2H, m). The followi ng exanples: El 1 - E13, E24

WO 2@803800€er e prepared by the coupling of a 1, 1PCT/GB2005/003835

Di net hyl et hyl 4-(5-i odo-2, 3-di hydro-1

Hi ndol - 1-yl ) - 1- pi peri di necar boxyl ate (D6) wth

sul fonyl fluaorides D18él (D21), (D22), (D49), (D50)
Hd‘”\("B)é@P I} 31 1- %%\/e,i’drs ﬁ3é%l‘1dnw9,8a(14 | PBEH59 (4H, m), 4.78 (1H, m),
dezy@HeetJﬂrel%eMﬁSr' %é% Eﬁﬁ}dﬁ (7Sébe 2ﬂPIFn239 60 (1H, s

coI urmggggl hose eC|
ks ééor@ﬂ)o SEEDOZ (Mf'é‘ﬁl §772&|§Z§n§igblz&rﬂzﬂaﬁy$qurres 376 &

I3|7gol inyl Method Spectral Characterisation Not es
nunber Fluogride Halide EIl D22 D6 ELO0 M5 (ES):
(hrigpystallisgtion @Mamw@sse@awa as S@kcas@gegmtmmtmmthanol

?@% er(richandlainmdiiaJrichlopoisdbhenyiSulOiR 04 pineridin 2. 3-

o-3hdindple (E19B) was olngingd as/s v(hES)solquzl%)Ml—D +

S LeoBhE stk GEEm! 7151, 3420 o JE R 28, 206

ml (tE5)8.8hig) z3.( AR, M PBEBUEH, t, 3390HZ):I 43B1H, m), 7h34 (1|H d,

ne | r m.et hano

rea-a agdﬁg%sﬁ%%*?#ﬁ%% S T B Esso0e

PCT/ GB2005/ 003835 E25 D18 D6 E10 Ms (ES): mz (M+H) +
9, C19H? OF2N202 . E26 D21 10 NG,

?é%j‘ oy *ﬁfﬂﬁf E&@%éz%%z%%g %erer%afeﬁrﬁggﬁﬂwys@g of a1,1-

BiraepiyetBy 4-(5-|odo-2 3-d|hydro-1 H-mdol 1-yh-1 -plpendlnecarbox late (D6) with
o[n 4- Pi in 3- d| i’ Y

§||_I|§ BH&‘?&H‘P ag, (Réai, &g?ﬁ)om DSO) and (D51) followed by an acnd

catalysed deprotection step using methods analogous (see notes column) to those

specified in the fully exemplified cases Examples E9 or E10.

Table 2

Example | Sulfonyl | Indolinyl | Method | Spectral Characterisation Notes
number Fluoride Halide

E11 D22 D6 E10 MS (ES): m/z (M+H)"
357, C20H24N2028
requires M = 356

E12 D49 D6 E9 MS (ES): m/z (M+H)" Product

377 and 379; recrystallised
Ci1sH21CIN,0,8 requires | from ethanol
M= 376 and 378.

E13 D51 D6 E9 MS (ES): m/z (M+H)" Product

377 and 379; recrystallised
C19H21CIN,O,S requires from ethanol
M= 376 and 378

E24 D50 D6 E10 | MS (ES): m/z (M+H)" Product
377 and 379; recrystallised
C19H21CIN,O,S requires from ethanol /
M = 376 and 378 diethyl ether
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5 (E20) Il oso N CCHN H See Table 3 Exanple 21 10
3-{[1-(4-Piperidinyl)-2,3-di hydro-1H i ndol -5-yl ] sul fon

wQ kdobesgoomi tril e hydrochl oride (E21) 0\ HC PMT/EHB2088803835
Table 3 15 Exanple 22
5-[ (3- Fl uor ophenyl )sul fonyl]-1-(4-piperidinyl)-1
H i ndol e hydrochl oride (E22) -51 WO 2006/ 038006

57 835 O H R T ] Seé
:ﬁﬁgﬂuaabn)g}ise 23 ge “E10 M [ES) iz (MY

bl'e
5- {[ 3- (Met hyl oxy]) phenyl ]|sul f ony I3/ 9:1CeH20p:N:ERP @8y |
3-di hydrjo-1 Hindol e hydrochl onydg7gE23) 00 1/ |
HCI See| Table 3 10 Exanple 24
5-[ (3-Ch| orophenyl )sul fagnyl ]-14{(4-piperidinyl)-2,3-dih

——
1
TN

YUTEsel FF I NAg3F NYdArggnt qr T @8fp | MS (ES): miz (M+H)'
357, C20H24N2028
requires M = 356.

Example 20
2-{[1-(4-Piperidinyl)-2,3-dihydro-1H-indol-5-yl]sulfonyi}-benzonitrile hydrochloride
(E20)

See Table 3

Example 21

3-{[1-(4-Piperidinyl)-2,3-dihydro-1H-indol-5-yl]sulfonyl}benzonitrile hydrochloride
(E21)

QP
Hel b
H

See Table 3

Example 22

5-[(3-Fluorophenyl)sulfonyl]-1-(4-piperidinyl)-1H-indole hydrochloride (E22)
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(E24) 0O ~O N~ 'k C, - * I s| N HHC See Table
2 15 Exanple 25

wW®2(06/83800di f | uor ophenyl ) sul fonyl ] - 1- (4- pi peri dP@HGB2®5803835

-di hydro-1 Hindole hydrochloride (E25) 0~0 F I \ s
I \ NHCI H 20 See Table 2 -52 WD 2006/ 038006

PCT/ GB2005/ 003835 Exanpl e 26

5-[ (3- Met hyl phenyl ) sul fonyl §-,4- (4-pi peridinyl)-2,3-dih

ydro- 1H i ndol e hydrochl g \O ~0 s Nt 5N
HCl See Table 2 Exanpl
5-1(2,5-Di fluorophenyl)s onyl'Y- 1N 4-pi peridinyl)-2,3

4
-di hydro-1 Hindole 10 hydrochl ori @EZ?) F OO

S~1r\y F 6N H HC
N
H

See Table 3

Example 23
5-{[3-(Methyloxy)phenyl}sulfonyl}-1-(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E23)

See Table 3

Example 24
5-[(3-Chlorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E24)

NP

o

N
H .HCI

See Table 2

Example 25
5-[(3,4-Difluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E25)

NP

BORAGS
5.

See Table 2
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See Table 3 Exanple 28 15
5-1(2,4-Di nethyl -1, 3-thiazol -5-yl )sul fonyl]-1-(4-pi per

WO 2oas800@, 3- di hydro-1 H-indole hydrochl ori dePCE&82008R003835

1/0 --<\ SS| HG See Table 3 20 Exanple 29
1-(4-Piperidinyl)-5-[(1,3,5-trinethyl-
H pyrazol -4-yl)sul fonyl]-2, 3-di hydro-1 Hindol e
hydrochl ori de (E29) -53 WO 2006/ 038006
PCT/ 05/003835 00 s N NDbNHHC See Table 3 The
FXPBRi4Py exanpl es E7, E14, E20-E23, E27-E29, were
S @RAEhY I gheny)Sulfesiiyil- ﬁ(ﬂﬁ%ﬁﬂﬁ@l)@@fdﬂh&ﬁblwﬂlnﬂﬁld WRirochloride
@ggoprlate te-t-butyl carbamate D31, D37, D38

In each case the method utilised is
anal ogous (see not es col um&) to that specified in the

fully exenplified cas E8. Table 3 Exanple
Starting Method Spectr er sati on Notes '
nunber material E7 D31 1 H IVR\(d6- DMSO) 6 1. 22

(3H, s), 1.83 (2H, , 2.29 (2H, 2.90 (2H, t J =
8.4 Hz), 3.08 (4H, rr), 3.50 (2H, partlally
obscured by water), 6.89 (1 H, d, £98. 4 Hz), 7.50

2 7.59 (3H, , 7.87 (2H, and 8. 82 1 H,
é?%_l'rﬁ]iq;’zl\/s (el et(:t rosg)ray): ( " (

Example 27
5-[(2,5-Difluorophenyl)sulfonyi]-1-(4-piperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E27)
F: O\\S//O
F b

N
H HCl

See Table 3
Example 28

5-[(2,4-Dimethyl-1,3-thiazol-5-yl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E28)

See Table 3
Example 29

1-(4-Piperidinyl)-5-[(1,3,5-trimethyl-1H-pyrazol-4-yl)sulfonyl]-2,3-dihydro-1H-indole
hydrochloride (E29)
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mz (MHH) + 357; C20H24N202S requires M = 356. E14 D46

El M5. mz (MH)+ 359, Product precipitated
WE1B6103HeNR04S requi res 358 from di et hyl ether POI/GBR008/003835

a white solid E20 D37 E3a Ms: mz (MtH) + 368, Product

crystallised C20H21FN302S req. 367. from hot et hanol

to give yellow solid E21 D38 E3a Ms: nfz (MtH) + 368,

Product purified by QX%},@I\BOZS req. 367. HPLC,
Ipo

converted to HO salt LM B in diethyl ether
and crystallised -54 WD 6 PCT/ GB2005/ 003835
fromhot ethanol to giv [1oWw sdlid E22 D40 El M
mz (MH) + 359, Conpound was C19 N204S req. 358.
precipitated fromdiethyl ether a reamsolid E23
D41 El MS: mlz (MeH+)+ 373, Sol ventNfier reaction
C20H24N203S requires 372, is a mx of nethanol and 4M
B Table B, 4- di oxane; reaction tinme is 1.5 h E27 D44
El M5 mz (MrH+)+ 379, Reaction tine is 18
C19H20F2N202S requi res 378. hours; product

The foflswiab lexamgiel EETYEN By E20-EED, E2D42 K welBprepéred (yttherpaid

ﬁéﬁﬁﬁ%"c&ﬂ\é‘?ﬂt@g{?ﬁkg ﬁﬁg&%&%@%ﬁyﬁ'}g%%%a&esaﬁ 557, D35; D40-D44,
D46. In each case the method utilised is analogous (see notes column) to that specified

in the fully exemplified cases E1, E3a or E8.

Table 3
Example | Starting | Method Spectral Characterisation Notes

number material

E7 D31 E8 TH NMR (ds-DMSO) & 1.22 (3H,
s), 1.83 (2H, m), 2.29 (2H, m),
2.90 (2H, t J = 8.4 Hz), 3.08
(4H, m), 3.50 (2H, m, partially
obscured by water), 6.89 (1H, d,
J = 8.4 Hz), 7.50 (2H, m), 7.59
(3H, m), 7.87 (2H, m) and 8.82
(1H, br, m). MS (electrospray):
miz (M+H)" 357; CyH2N20,S
requires M = 356.

E14 D46 E1 MS: m/z (M+H)" 359, Product precipitated
C1gH19FN,0,S requires 358 from diethyl ether to

give a white solid
E20 D37 E3a | MS: m/z (M+H)" 368, Product crystallised
Ca0H21FN3O2S req. 367. from hot ethanol to

give yellow solid
E21 D38 E3a | MS: miz (M+H)" 368, Product purified by
CaoH21FN30,S req. 367. HPLC, converted to

HCI salt with 1M
HCI in diethyl ether
and crystallised
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di oxane;
chr omat ogr aphy; conver
woreaohassobé ¢ sol uti on

ted to HC

purified by SCX and Bi otage am nated silica
salt by treating
of free base with 1 M HOCT/GB2005/003835

ether E29 D43 El Ms: mz (M+H+) + 375, Sol vent for
reaction Cl9H26N402S requires 374. is 1:2 methanol
AM HO inl, 4- dioxane; purified by SCX cartridge and
converteld to HCJ salt hy treating methanolic pdbmthobaihanol to
with 1 MHCl in{ether [-55 WD 2006/ 038006 give yellow solid
PCT/ GB20005/ 003835 Exanpl e 30 §
1- ER2MVet hy ID4D: pyir r &1 di|dY$:)miz (Mﬂﬂérﬁﬁgsm f onyI ) t 2 Cemgpynd was
ydro-1 H-indol e |hydrochl®r dey d 63 D Chtebipitated from
CH3 A soj ution df 5-(pHenylSul? onyP (3 PY T QfctrlyPether as
I nyl)-2,3-di hyd ro- |1 Hindole (E1 7a) (115 , )
0.350 mpl, 1.0 |equivallents) and formal dehyde (0. 1egeam solid
M g23770PY Dt 1[N VRt er ,MS iR (MARPJ 373, 0 equl VHIEaH& A Jor reaction
in dichlporoethane (2.0 |m ) was stirred at room is & mix of
tenperature for (10 ni riuteduNRSLeRYIERyHEr ohydfi de
(297 ny,| 1.40 mpl, 4.0 equival ents) was added| 1®ethanol and 4M
portionw se and |t he solfution stirred at room HCI in 1,4-dioxane;
tenperature for {1.5 hours. The reaction mxtufe WAS 15
evapor atied to drlyness and the residues portioned®™ :
bet ween di chl or gnet hang h
E27 D44 E1 MS: m/z (M+H")" 379, Reaction time is 18
C1oHoF2N;0,S requires 378. hours; product
recrystallised from
iPrOH
E28 D42 E1 MS: m/z (M+H")" 378, Solvent for reaction
C1sH23Ns0,S; requires 377. is mix of methanol
and 4M HCl in1,4-
dioxane; purified by
SCX and Biotage
aminated silica
chromatography;
converted to HCI
salt by treating
methanolic solution
of free base with
1M HCl in ether
E29 D43 E1 MS: m/z (M+H")" 375, Solvent for reaction
C4gH26N40,S requires 374. is 1:2 methanol :
4M HClint,4-
dioxane; purified
by SCX cartridge
and converted to
HCL salt by treating
methanolic solution
with 1M HCl in
ether
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(30 M) and aqueous saturated sodi um bi carbonate (20
m ). The organi c phase was separated, washed with an

waodaenssonal 15 nl of sodi um bi car bonat e sol ut i PCT/GBR®S/003835

brine (15 m), dried with magnesi um sul phate and
evaporated to dryness. The resulting colourless 15 oil

was purified using an SCX cartridge, eluting with

nmet hanol and then nethanol amonia (1 M. The

appropriate fractions were conbi ned and evaporated to
¥§Fﬂ8§ produci ng 105ngy of colourless oil. This was

i (feth %ﬁﬂr&“&n Iﬂ-s%ﬁé/rgﬂémmr@'i)ua-ﬂﬁ}iﬂrbﬂI-ljinﬁblbwllydrochlonde
et her and evapor a ryness. The product was

E38kze dried fromwater.

1- (1- Met hyl - 3-pyrrolidinylg 05 (phenyl sul fonyl)-2,3-dih

ydro-1 H 20 indole hydroch 30) was obt ai ned as
a white solid (102 nyg, z(I\/H—|)+ 343,
C19H22N202S requires 3

1- (1- Met hyl hexahydro-1

Hazepi n-4-yl)-5-(phenyl sul f ol )§2,/3- di hydro-1

H i ndole 25 hydrochl oride (E31) C‘&»H bN\ CH3 -56

WO 2006/ 038006 PCT/ GB2005/ 003835 Prepared fro
A-splyéem af 2Hrhenylsulfonyl)-1-(3-pyrrolidinyl)-2,3- dlhydro-1H-|ndoIe (E17a) (115 mg,

ﬂ’éﬁégﬂnﬂ f éh?J|¥§elﬁtgﬂgﬁl¥*o$ﬁ+5BQE&)#QAO%G%I%*‘%%%Ln water, 1.75

or mal e in a sinmlar manner

mcﬁa@@pq@vmentm dichlpsestoanenid mr avagglred ahisopHieaerature for 10
frnaéét&ﬁ/gbeéﬁgdrtdé 9bFf Prgpﬁ QERhMABNE.0 é’éﬁjﬁ)&%téﬁ"ﬂa@ added

urate ous I um DI car bonate tw ce
mntm@ms@ an@ﬂwe\motuﬂonﬁ@rmwﬁp@demﬁa&a@re far| 1t5,=h@as aTm3 ngaction

@&H’@r\/@s% B&aférdga BRPesdShPtHe, r@éi&uéé p?cﬁ‘ﬁdrféﬂ béaldth diéhloromethane

artr| ge and treatnent wt %/drochl oric
&6 rdll) and @neadus|sardted sodia qjﬁadsmnate (ﬁ&s’n ride 80¥N¢ ppse was

%_é%t%t\%fheﬁ vﬁté agl\% I?I)Shélel)sarﬁlyé#rs%lhm bicarbonate solution, the brine (15

azepin enyl sul fonyl ) -2, 3-di hydro-1
F)i il with mqme;smn @ulph@te(aeg pyan@rgteém grvness. d§e sesiiingecolourless

g@{ybg pl%l‘(gééus}pg%e 3 X s/:éMch@e"’ élﬂﬂmg (ot HeaMABPahd REN he@Sanol

aimomist (1)) - Thepanpeonriatenfyagtions perroeRmizingd @i e vaporatediiorjyness,
bRidlicibly 151G B SIS Bl Cfidfad FeAtrdtedSMith O

1M hydrochloric acid in diethyl ether and evaporated to dryness. The product was freeze
dried from water. 1-(1-Methyl-3-pyrrolidinyl)-5-(phenylsulfonyl)-2,3-dihydro-1H-
indole hydrochloride (E30) was obtained as a white solid (102 mg, 77%).

MS: m/z (M+H)" 343, CqgH2N20,S requires 342.

Example 31

1-(1-Methylhexahydro-1H-azepin-4-yl)-5-(phenylsulfonyl)-2,3-dihydro-1H-indole
hydrochloride (E31)
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N C CH CH3 15 Prepared from
7-chl or o- 5- (phenyl sul fonyl ) - 1- (4- pi peridi nyl) -2, 3-di hy

wale@e/bsoderdol e (E19b) and fornal dehyde in a sP@i/Gar005/003835

manner to E4. The reaction m xture was evaporated to
dryness, dissolved in dichloronethane, washed with
saturated aqueous sodi um bicarbonate tw ce, then

Breiparsd fcbm ee(hwkaﬂydnmg‘mesémmﬂs/mﬁetnﬂneeylsdlﬂohylbﬁéseuilawdo 1H-indole

&38R it onflp T AR R0t B S0 s S 5l Bfure wes

a\iap@ratéﬁ thi driyieds, @isdudved in dichloromethane, washed with saturated aqueous

Lo il G5 Mo R RLBDA Y 0

wap&teaéd! tmﬂnésrsohefetdmmmbahmntdsw@ dri $€X eadiidgetgrid trestrnemt with 1M

s T o iy

ﬁé’ﬂﬁh@dﬁﬁ1 H-azepin-4-yl)-5- (phenylsulfonyl)-2 3-dihydro-1H-indole

erldlnl) 5- henyl ) sul f onyl
HQrCI‘m ee(EﬁEH‘E%%WPtBW %S@E‘% |f§€6r3v@ 2006/ 038006 !
W@Wf@@ﬁ GIQZ@ZS\reqUIFesSSmU Cl H bN Prepared
froml, - di netzhﬁ
4{5[(3fluorophenyl)sulfonyl] 1 Hindol-1-yl}-1-
Ekgﬁwedgg]ecar boxyl ate hydrochloride (E22) in a simlar
manner to Exanple 37 but using acetal dehyde in s)l ace

afcm-mﬁﬁynmtquamanper-qtml)cﬁ-m!@npﬂsatfeew) dihydyo-1/dindole
W rect ed Reverse Phase chromatography, an
cartrlo(ge and then purified on silica, eluting
wi t h di chl or onet hane and rrenoh’-anol (0-20% . The
appropriate fractions werg cefibi-med and evaporated to
dryness. The residues @-@ | Aith 1 M
hydrochloric acid in digthyl dthex.
1- (1- Et hyl - 4- pi peridinyl)-5-[ (3t flQonophenyl )sul f onyl ]
-1Hindole hydrochloride (E33) was_precipitated from
di ethyl ether and was obtained as a ygllow 10 solid
(3%9. M5: mz (MrH)+ 387, C21H23FN202S requires 386.
BXspapdEfrdft 7-chloro-5-(phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole (E19b)

and formaldehyde in a similar manner to E4. The reaction mixture was evaporated to

dryness, dissolved in dichloromethane, washed with saturated aqueous sodium
bicarbonate twice, then brine, dried with magnesium sulphate, filtered and evaporated to
dryness; before purification using an SCX cartridge and treatment with 1M hydrochloric
acid in diethyl ether. 7-Chloro-1-(1-methyl-4-piperidinyl)-5-(phenylsulfonyi)-2,3-
dihydro-1H-indole hydrochloride (E32) was crystallised from ethanol with a little diethyl
ether and was obtained as a pale yellow solid (60%).

MS: m/z (M+H)" 391 & 393, CxH2sCIN,O,S requires 390 & 392.

Example 33
1-(1-Ethyl-4-piperidinyl)-5-[(3-fluorophenyl)sulfonyi]-1H-indole hydrochloride (E33)
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5-[(3,5-Difluorophenyl)sul fonyl]-1-(1-propyl -4-piperid
inyl)-2,3-di hydro-1 Hindole 15 hydrochloride (E34)

W®2006/039806 11 N CH N 6 Prepared from PCT/GB2005/003835

5-[(3,5-difluorophenyl)sul fonyl]-1-(4-piperidinyl)-2,3
-di hydro-1 Hindole hydrochloride (E10) and
propi onal dehyde in a simlar manner to Exanple 37
however, the product was n@LOpurlfled by Mass

Di rected Rever se Phase ogwapy, but 20 instead
was purified on silica € [ di chl or onet hane

and net hanol (0-20% . The” appropriyate fractions were
conbi ned and evaporated to drygesse e residues were
di ssol ved in dichl oronmet hane and t ed with 1 M

hydrochloric acid in diethyl ether. §-
[(3,5-D fluorophenyl)sul fonyl]-1-(1-propyl -4-piperidin
Prapafadfréin hyﬂdmelhwéthw dof5€(3 ﬂuuﬂmpi@hylgﬂulfdﬁyl]éﬁém)doml} -1-

: E)%g u% St a I gdééélﬁom&jggﬂ INE. sun#az%?%p\%a% ﬁbt al Ie%q but using

Geethide ﬁ%ﬁcéwmrﬁaaylér%aanal -Hf c\(‘&e?ﬂ%b&&?émnﬁed using Mass
PCT/ GB 05/ 0

35
D BV arsR T R58 o O8 HASkR L 81 SERGRITHGR APS i Puieg pn sifca,
@%h & whty dicBrfdrasthaite afERBIhafold0-20%). FhéSapprdbiatéirbttioNs were
1S

gorrnp@e@ aaé p?g&;ﬁ%ﬁﬁgﬁgryygzﬁ f Bﬁﬁﬁ'dufs were treated with 1M hydrochloric
a(:@hr?&l@tﬂyr &ther. R ﬂlEthti -pipéridinyt)- S| dfRrotbphetiiPsalfonyl]-1H-indole

drochloride (E5 u
byQtQﬁh&HQﬂ (33) wag pwm#a?eﬁ o dirtukRineron wasshigingd as a yellow
%ﬁchﬁ‘% anal ogous to that described in D2. The crude
roduct was purified on silica, eluting with
Mschﬂﬂ/él(MﬁHi I'%ﬁecah'@b':ﬁb@tﬁaf?@wr?%s%% and then using
Mass Directed 10 Reverse Phase chronmat ography. The
product was dissolved in dichloronethane and treated
wxample $4 hydr ochl oric acid in diethyl ether.

535 BifhYdropfieMIRRfifoty IH-¢1=prob{t34-Biperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E34)

CiH

Prepared from 5-[(3,5-difluorophenyl)sulfonyl]-1-(4-piperidiny)-2,3-dihydro-1H-indole
hydrochloride (E10) and propionaldehyde in a similar manner to Example 37 however,
the product was not purified by Mass Directed Reverse Phase chromatography, but
instead was purified on silica eluting with dichloromethane and methanol (0-20%). The
appropriate fractions were combined and evaporated to dryness. The residues were
dissolved in dichloromethane and treated with 1M hydrochloric acid in diethyl ether. 5-
[(3,5-Difluorophenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E34) was then crystallised from propan-2-ol, and was obtained as a
yellow solid (47%).
MS: m/z (M+H)" 421, CpH2sF2N20,S requires 420.
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20

25

di f 1 uor ophenyl )sul fonyl]-1 Hindol e hydrochl oride
(E35) was crystallised fromhot propan-2-ol and was

W@Dbioaiossede as a white solid (5% . Ms: m z ( M-H)BRCHEGB2005/003835

C21H22F2N202S requires 404. 15 Exanple 36
1-[1-(1- Met hyl et hyl ) - 4- pi peri di nyl ] - 5- (phenyl sul fonyl)
-2,3-di hydro-1 Hindole hydrochloride (E36) OO0 N CIH
N 20 A suspension of
g%%'ﬁhpglbsul fonyl)-1-(4-piperidinyl)-2,3-dihydro-1Hin
p(e ) (150mg, 0.396mol, 1.0 equivalents),
HOUEthyl-drpiperidiayl)5e(3) Bydiftuctephedydysnifohyl$a kkindoleshyirochloride
g}val ents) and acetone (0.044m., 0.594mol, 1.5
@% val ents) in dichloroethane (3nml) was stirred at
room tenperature for 40h. Theo cr ude product was

purified using an SCx AL 1A o.. @l uting with
a. /The appropriate
3 ed to dr ness. The residues

nmet hanol and then net hd
were partitioned between gt hyl ace@ and -59 WO

fractions 25 were evapo
2006/ 038006 PCT/ GB2005/ 003835 “Huat The organic
phase was separated, washed with wa dried with
nagnesiun1 sul phate, filtered, and evaporated to

ryness. The residues were
Wa wge prenared Bem@-i(HoiierRp e@m?on“haaqa&tw depipgyidinyt)-2,3-
8#5?’(“’83%’-@8616 Pnp%bﬁlbﬁé’é @h1h LSIAY Q'ﬂt&hﬂ)ro 58-arR¥ano-1,4-benzoquinone

et hyl ) -4-pi peri di - 5- (phenylsulfonyl?

usinga mqﬁw@aiogqus el tiabdesorbed @c&? ughgs purified on

%Fﬂ%g'efgjgﬁ? @ﬁ? @lcmgérﬁ e ?T()\cf %@%anol (bEZUM% é%ﬁhsmg Mass Directed
Be&rg@-ﬂmaseecrfsqma’(ogpqphm Thqurgc_!ucj, wag dj sgp|veqi,)n dlgwlggn'pinqne and
g%%te \lgétf{ @iﬂg c?w‘lénc@ud lﬁdﬁaﬁg ém%'ﬂﬁﬁEth?ﬁ4-h)?ﬂ'e'ndi’n5yl)-5-[(3 5
dﬂmldimﬁsu Konyl]-t5-icdale hydotodhlenids @38y was crystallised from hot

I I h | sul f I
piphi ol e e Boied s’ RhESEE R - 0 PESTY V1 "

MSCni. f+H)" 405, Ca1H2oF2N20,S requires 404.

Example 36
1-[1-(1-Methylethyl)-4-piperidinyl]-5-(phenylsulfonyl)-2,3-dihydro-1H-indole
hydrochloride (E36)

CHH

A suspension of 5-(phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole (E3b) (150mg,
0.396mmol, 1.0 equivalents), sodium triacetoxyborohydride (336mg, 1.58mmol, 4.0
equivalents) and acetone (0.044ml, 0.594mmol, 1.5 equivalents) in dichloroethane (3ml)
was stirred at room temperature for 40h. The crude product was purified using an SCX
cartridge, eluting with methanol and then methanol/ammonia. The appropriate fractions
were evaporated to dryness. The residues were partitioned between ethyl acetate and
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CIH b 15 A suspensi on of
5- (phenyl sul fonyl ) - 1- (4-pi peridinyl)-2,3-di hydro-1Hin

waledoe/0fdmed) (100 ng, 0.291 mmol, 1.0 equi val ePCBHB2005/003835

sodium tri acet oxyborohydride (93 ng, 0.438 mol, 1.5

equi val ents) and 2-net hyl propanal (0.040 m, 0.438

mol, 1.5 equivalents) in 1,2- dichloroethane (2 m)
water. sTﬁaqrgmiaphaseoma sappated, washédwith? ohter Tdriedvéthionagiesium

U R AR 90 L Fro Bl SRRy u
hyxGathloricTid iardigtiyl ethehaveporatedde pamese dnd mmlpéatewfnom diethyl

B3 2B S SENDUROOLE oo anco

hj/drtdchmrqumméé otetdinby ad/asehitBisolict (268 )Rever se Phase

ohy,, uci ng ,t f or al.t
ST COGRR i 4EERE i e 4251 TR h Cul i 3B abinG g 2Ho), 351
@Ml rhy, e 1esi 73, rh), Mlshym ??mZomz:sa%Hi m)|3]70657e¢21wlm) 7.89 (2H, d,
pro I peridin 5
?pﬁﬁgﬁa i%%l%ﬁy?g%i‘gﬁ di h%ro 11 ndol e hzdrochl ori de
(4S3 7/ pasHY 1386, OLESNpDISHelgoifes 3840m di et hyl et her, and
was obtained as a white solid (61 ng, 48% . 'H NWR

(CDCI3): S 0.91 (2H, m, 118(2H d), 1.33 (2H m,

tx%(@ﬁn’) 2.24 (1 H, 2.80-2.92 (4H m, 3.01
t 3.61-3.70 (4H,

[1 (% hyﬂpsmyl)(%mpeﬁrfimvrk? %@Renwsuwnyh-?ﬁrdwﬂro-aﬂ-'E'dole

@%@@@b"fﬁ‘a ﬂ)ad) MB: mlz (MrH) + 399, 30
requi res 398. -60 WD 2006/ 038006
PCT/ GB2005/ 003835 Exanpl e\\go"8 1-[1-(2, 2-d

i met hyl propyl) - 4- pi peri (whenyl sul fonyl)-2,3-d
i hydro- | Hindole (E38) S NlCCO)N N See Tabl e 4.

5 Exanpl e 39 @
1- (1- Et hyl - 4- pi peri di nyl ) -5-caphenylsul fonyl ) -2, 3-di hyd
ro-1Hi ndol e hydrochl oride (E39) b\% s 1 CON ClH

A suspension of 5-(phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole (E3b) (100 mg,
0.291 mmol, 1.0 equivalents), sodium triacetoxyborohydride (93 mg, 0.438 mmol, 1.5
equivalents) and 2-methylpropanal (0.040 ml, 0.438 mmol, 1.5 equivalents) in 1,2-
dichloroethane (2 ml) was stirred at room temperature for 20h. The reaction mixture was
partitioned between saturated aqueous sodium bicarbonate (20 ml) and dichloromethane
(20ml). The organic phase was separated, washed with brine (20ml), dried with
magnesium sulphate, filtered, and evaporated to dryness. The reaction mixture was
purified by Mass Directed Reverse Phase chromatography, producing the formate salt of
the product, which was then dissolved in dichloromethane and treated with 1M
hydrochloric acid in diethyl ether. 1-[1-(2-methylpropyl)-4-piperidinyl]-5-
(phenylsulfonyl)-2,3-dihydro-1H-indole hydrochloride (E37) was then precipitation
from diethyl ether, and was obtained as a white solid (61 mg, 48%).

'H-NMR (CDCls): 8 0.91 (2H, m), 1.18 (2H, d), 1.33 (2H, m), 1.89 (2H, m), 2.24 (1H, m)
2.80-2.92 (4H, m), 3.01 (2H, t), 3.61-3.70 (4H, m), 4.22 (1H, m), 6.32 (1H, m), 7.45-7.56
(4H, m), 7.68 (1H, m), 7.71 (2H, m), 12.2 (1H, s broad). MS: m/z (M+H)" 399,
C23H30N,0,S requires 398.
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10 See Table 4. Exanple 40
5- (Phenyl sul fonyl ) - 1- (1- propyl - 4- pi peri di nyl) -2, 3-di hy

wa@le@e/3d806 ndol e hydrochloride (E40) 00 s C EI'FGB1®5/003835

See Table 4. Exanple 41

5-[ (4- Fl uorophenyl ) sul fonyl ]-1-(1-net hyl - 4- pi peri di nyl

)-2,3-di hydro-1 Hindole 20 hydrochloride (E41) -61 WO

Eﬁ%bmﬂ@ me%ﬁfreﬁﬁﬁafplﬂeﬁmnyl]s (Phehyis Giféiy3)-2,3-dihydro-
See Tabl e Exanpl e 42

tHipdols (Ejﬁ)l uor ophenyl )sul fonyl]-1 -(1

-et hyl - 4-pi peridinyl)-2, 3-djphydro-1 Hindol e

hydrochl ori de (E42) s ee Table 4. 10

Exanpl e 43

5-[(2,5-Difl uorophenyl)sul fonyl ] [1- (1- et hyl et hyl ) -

4-pi peridinyl]-2,3-di hydro-1 H \ n ol e hydrochl ori de

(E43) o\/o s C \\é

See Table 4.

Example 39
1-(1-Ethyl-4-piperidinyl)-5-(phenylsulfonyl)-2,3-dihydro-1H-indole hydrochloride

(E39)

See Table 4.

Example 40

5-(Phenylsulfonyl)-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E40)

Q\s//o
CIH %\)\\

See Table 4.

Example 41

5-[(4-Fluorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E41)
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F NHCI See Table 4. 15 Exanple 44
5-1(2,5-Di fluorophenyl)sul fonyl]-1
WO ¢aefpssons/| - 4- pi peri dinyl)-2, 3-di hydro-1 H i nded’EGB2005/003835
hydrochl ori de (E44) -62 WO 2006/ 038006
PCT/ GB2005/003835 F OOs CN F C See Table 4.
Exanple 45 5
5-[(2- Fl uorophenyl ) sul fonyl]ﬁ,& [ 1- (1- et hyl et hyl) - 4- pi

peridinyl]-2,3-di hydro-1 hydr ochl ori de (E45)
F S HC See Table 4. 10

5-[(2-FIuorophenyl)sulfbny ]-1-(1- pyl - 4- pi peri di nyl

)-2,3-di hydro-1 Hindole hydrochloride (E46) F S CN

bN HO 15 o

5-[ (2- Fl uor ophenyl ) sul fonyl]-1-(4- plﬁbrldlnyl) 2,3-dih

égéq Bield i ndol e hydrochl oride (GSK703427A) (E9) (370
8 828 nmol ) was di ssolved in 1, 2-di chl oroet hane

(11 m)
Example 42
5-[(2,5-Difluorophenyl)sulfonyl]-1-(1-ethyl-4-piperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E42)
j W
F b

N HCI

See Table 4.

Example 43
5-[(2,5-Difluorophenyl)suifonyl]-1-[1-(1-methylethyl)-4-piperidinyl]-2,3-dihydro-1H-

indole hydrochloride (E43)
A7
Eﬁ@?
F b

N HCl
See Table 4.
Example 44

5-[(2,5-Difluorophenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E44)
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and propi onal dehyde (270 ng, 4.64 mol) was added.
After 10 m nutes NaHB(QAc)3 20 (787 ng, 3.71 nmmol) was

w@odwemssand the m xture was left stirring for 1BCTIGB2005/003835

The reaction mxture was diluted wi th dichl oronet hane
(40 M), washed with potassium carbonate -63 WO

2006/ 038006 PCT/ GB2005/003835 (5% 2 x 25 m), brine
and dried over MgSO4. The &gt uti on was concentrated to
afford the crude nmater [1ow oil (322 ny)
whi ch was purified by f h t ogr aphy
(Flashnmaster, 20g cartridge) wth gradi ent of MeOH
(0-59% in dichloronethane. The esiyred product as
free base (281 ng, 0.7 mol) was diNssed ved in a smal |
amount of 5 MeOH and treated wth (1 Min Et20,
0.77 mol, 0.77 m) to make the HO salt; the solvent
was oy ed and resulting white solid was triturated
wi th hexane first and then recrystallised from

I sopropanol (230 nmg in ca. 20 m ). the desired product

%xhéﬁ%%ﬁgnyl )sul fonyl]-1-(1-propyl-4-piperidinyl)-2, 3-

&+ [i2-8 horaphénylsalfenylh i dtmethylethyl) Fé gipesislinyle?, dditey dre-1H-

whlte Ccr I ng, 45% . 10 1H NWR ((CD3)2SO): 6
andpfe (‘é’f!i/mi ,’%‘1‘%(8%‘% \2H ), 1.84 (2H, d), 2.05 (2H,

q), 2.99 (6H m, 352F(4£{-I,,0t) 3.87 (1 H m, 6.62

(1 H d), 7.41 (3H m, AN d), 7.70 (1 H m,

7.96 (1 H t). M5 mz C22H27FN202S

requi res 402. 15 Exanple 47

5-[ (3-Fl uorophenyl)sul fonyl]-1

-(1-nethyl - 4-pi peridinyl)-2,3-dih 044, Hindole

hydrochloride (E47) 0 sO F I S HCI\A suspension of

5-1(3-fl uorophenyl)sul fonyl]-1-(4-piperidinyl)-2,3-dih

ydro-1Hindole 20 hydrochloride (E8) (111 ng, O0.28

nmmol) in 1,2-dichloroethane (3 nl) was treated with

I ryucpus formal dehyde (0.113 m, 1.4 mmol) and the

m xture was stirred at RT for 10 m nutes. Sodium

tri acet oxyborohydride (237 ng, 1.12 mmol) was then

Fdathiane the m'xture was stirred at RT for an

addi ti onal Di chl.or onret hane m ) was then added

th@rmwmswoww i -Propy- wgﬂ@ewn%é%ygq%ﬁwdole
m%%’brﬁé’ﬁd’é m?(ZX 10 M) and 25 brine (1 x 1 Or).

e organi c solution was dried over MgpSH4, filtered
and evaporated to |leave a pale yellowoil. This was

di ssolved in dichloronmethane (3 mM) and treated with 1

M HCl in diethyl ether.F:Tﬁgo resul ting cloudy solution

was evaporated to dryn n resi due was
triturated with diethyl he fford a white solid.
This was filtered and dried

N HCl

5-[(2-Fluorophenyl)sulfonyl]-1-(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(GSK703427A) (E9) (370 mg, 0.928 mmol) was dissolved in 1,2-dichloroethane (11 ml)
and propionaldehyde (270 mg, 4.64 mmol) was added. After 10 minutes NaHB(OACc)3

(787 mg, 3.71 mmol) was added and the mixture was left stirring for 18 hrs. The reaction

mixture was diluted with dichloromethane (40 ml), washed with potassium carbonate
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in vacuo to afford 5-[(3-fluorophenyl)sulfonyl]-1
-(1-nmet hyl -4-piperidinyl)-2,3-dihydro 30 | Hindole

whyasosdhori de (E47), 63 ng (55% . M5 (el ectr oBQTI/GBLA05/003835

mz (MHH) + 375; C20H23FN202S requires M= 374. -64 WO

2006/ 038006 PCT/ GB2005/ 003835 Exanple 48

5-[(2- Fl uorophenyl)su | fonyl] -

(3%.- e Hyil); brips pred drikdguey MyS®.dT eysivigtion was eroenirated to afford the

hydr ' . | e

DRSS RSP o S P 5 40 sy
{Rldshmeststey) 20 qriripidge)diittya Pragljedt di Mg@HA0D%}in digblogomethane. The
Eédr:g&%@%t Q§ frggégge &SQ\mgT Obf ﬁ\%l)k?mag diss%%dT@Q lsﬁwaﬂ ambaint of
SlelQ-Bartt DRdtedivitio pid (NI Jreli® ohyT mntel( .7 frevhipimakeghe EICI dalt; the
gﬂ?_%]t V%éi%ﬂé\g%qdéen%ﬁs%ﬁ@gih%?oéigé[%s%ﬁbﬁéé Qlﬁh ﬁgéeme fﬁstland then
Eec?rjshllﬁagﬂ)ifrfohuigompbm l(aeglmg ongd. RO 1nlY. llh@dégiﬂedﬂcpﬂtpéﬁ[(di-

-2, 3-di r Q- n
i
hydrochloride (E46)was isolated as white crystals (183 mg, 45%).

'H-NMR ((CD5),S0): 8 0.91 (3H, t), 1.70 (2H, m), 1.84 (2H, d), 2.05 (2H, q), 2.99 (6H, m),
3.52 (4H, t), 3.87 (1H, m), 6.62 (1H, d), 7.41 (3H, m), 7.60 (1H, d), 7.70 (1H, m), 7.96
(1H, t).

MS: m/z (M+H")" 403, C,,H2FN,0,S requires 402.

Example 47
5-[(3-Fluorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E47)

A suspension of 5-[(3-fluorophenyl)sulfonyl}-1-(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E8) (111 mg, 0.28 mmol) in 1,2-dichloroethane (3 ml) was treated with
37% aqueous formaldehyde (0.113 ml, 1.4 mmol) and the mixture was stirred at RT for
10 minutes. Sodium triacetoxyborohydride (237 mg, 1.12 mmol) was then added and the
mixture was stirred at RT for an additional 2h. Dichloromethane (20 ml) was then added
and the resulting mixture was washed with 5% aqueous K,COj3 solution (2 x 10 ml) and
brine (1 x 10ml). The organic solution was dried over MgSO4, filtered and evaporated to
leave a pale yellow oil. This was dissolved in dichloromethane (3 ml) and treated with 1M
HCI in diethyl ether. The resulting cloudy solution was evaporated to dryness and the
residue was triturated with diethyl ether to afford a white solid. This was filtered and dried
in vacuo to afford 5-[(3-fluorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-
1H-indole hydrochloride (E47), 63 mg (55%).

MS (electrospray): m/z (M+H)" 375; CaHaaFN;0,S requires M = 374,
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wa26s800&i nyl ) - 2, 3-di hydro- 1H

F 6N HCIl See Table 4. Exanple 52 5

5-1(3,5-Di fluorophenyl)sul fonyl]-1-[1-(1-nethlyethyl)-
i ndol e hydr ochbP@T/GB2005/003835
(E52) 0 F/101 \ 1 \ / / HO See Table 4. 10
Exanpl e 53 5-[ (3-Chl or ophenyl ) su

| fonyl]-1-(1-nmethyl -4-piperidinyl)-2,3-di hydro-1
Hindole hydrochloride (E53) 0 C SO0 6 I\ I\ HC
See Table 4. 15 Exanpl e 54

5-[ (3-Chl orophenyl )sul fonyl]-1

Exdamplel#gl - 4- pi peri di nyl)-2, 3-di hydro-1 Hindol e

Sldrisrsntpoouienvadtumbing osridify o sEhib hatore

Rydroshibrideead)eny! ) sul fonyl ] - 1- (1- et hyl - 4- pi peri di nyl )
-2, 3-di hydro-1 Hindole. 3 gydrochl oride (E55) 0~~0 F

s
5.

See Table 4.

Example 49
5-[(2-Chlorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E49)
' O\\S//O

y\ HCI

See Table 4.

Example 50
5-[(3,5-Difluorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1 H-indole

hydrochloride (E50)
HCI

See Table 4.

Example 51
5-[(3,5-Difluorophenyl)sulfonyl]-1-(1-ethyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E51)
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I / N.HG See Table 4. Exanple 56 10
5-[ (3- Fl uor ophenyl )sul fonyl]-1-(1-propyl -4-pi peridi nyl

w0 2@6/8389061ydr o- 1 Hi ndol e hydrochl ori de ( E56)POFGB200F/003835

s HCl See Table 4. 15 Exanple 57

5-[ (3- Fl uorophenyl )sul fonyl]-1-(1-(1-nmeth

| yet hyl) - 4-piperidinyl)-2,3-di hydro-1 H indole
hydrochl ori de (E57) 0~ 0 F%#~ S| ~ HCl See Table 4.
20 Exanple 58 -67 WO 20 / GB2005/ 003835

5-[ (2- Fl uor ophenyl ) sul f ]- - et hyl - 4- pi per!

di nyl)-2,3-di hydro-1 Hindole hy chloride (E58) F
O ~O081 \ HO See Table 4. 5 anpl e 59

5-[(3, 4- Di f1 uor ophenyl ) sul f onyl ] - I=% 1%%het hyl - 4- pi peri d
inyl)-2,3-di hydro-1 Hindole hydrochloride (E59) 0 O
gegTabIe4.

Example 52
5-[(3,5-Difluorophenyl)sulfonyl]-1-[1-(1-methlyethyl)-4-piperidinyl)-2,3-dihydro-1H-
indole hydrochloride (E52)

QNP

Ff? o
5-

See Table 4.

Example 53
5-[(3-Chlorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E53)
b HCI

See Table 4.

Example 54
5-[(3-Chlorophenyl)suifonyl]-1-(1-ethyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E54)
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N 6. HCI 10 See Table 4. Exanple 60

-[(3,4-D fl uorophenyl)sul fonyl]-1-(1-ethyl-4-piperidi

005028086 di hydro-1 H-indole hydrochl oride (B50)/GB205/003835
I S FHC 15 1 See Table 4. Exanple 61
[(3,4-Difluorophenyl)sul fonyl]-1-(1-propyl-4-piperid

nyl)-2, 3-di hydro-1 Hindole 20 hydrochl ori de (E61)

S&BTMR: 3006/ 038006 PCT/ GB2005/003835 0~ ~0 F )[\ s
HCl See Table 4. Exanple 62 5

5-[(3,4-D fluorophenyl)sul fonyl]-1-(1

Eﬁélm*g@tgy yet hyl) - 4- pi peri di nyI ) 2 3 d| hydro 1 H

i ndol e hydrochl ori de (E62 Qzl

ﬁrﬂarlﬂuwopbenw%tﬁfqrwﬂsbﬂset y's*nmmﬂ Mk @rélﬁmrpow!qd%e

piperid i nyl)-2,3-di hyd ro-1 Hindole
%idl{?g@hmr |(Eg5)( E63) 0~ ~0 c(scc) HCI

\\//

oD

5.

5

()]
F
5
|

See Table 4.
Example 56

5-[(3-Fluorophenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E56)

See Table 4.

Example 57

5-[(3-Fluorophenyl)sulfonyl]-1-(1-(1-methlyethyl)-4-piperidinyl)-2,3-dihydro-1H-

indole hydrochloride (E57)

See Table 4.

Example 58
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See Table 4. 15 Exanpl e 64
5-1(3- Met hyl phenyl ) sul fonyl ] -1-(1-propyl -4-pi peridi nyl

w0 2@6/8389061ydr o- 1 Hi ndol e hydrochl ori de ( E64)P€BEBYD5/003835

2006/ 038006 PCT/ GB2005/003835 0 0 crS 10~)N N HC
See Table 4. The foll ow ng exanples: E38 - E45, E48 -
E64 were prepared by the reductive am nation 5 of

sg(zandarqplmmweu Ie?]qwlpi -@G-etl?&%ﬁ'ﬁﬂerifhﬁ)-lzmaihng Hiiadole
E26, 7, . USI the specified carbonyl conpounds. In
Q&&W"E@léjet(ﬁégﬁet hod utilised is anal ogous (see notes
colum) to that specifiefl qrpthe fully exenplified
cases: E30, E37, E46 or S 4 Exanple Starting
Car bonyl Met hod Spectraé%t nber am ne Conpound
characterisation E38 E3b 2, 2-di nethy- E37 MS: niz
(MtH) + Free base - white |proparal \413, C24H32N202S
solid crystallised requires 412. oian et hanol  not
purified further or converted to salt E39 E3b

acet al dehyde E37 Ms: mz (MtH) + White solid 371, C21
?@@H%ngi_requi res 370 E40 E3b Propion- E37 M5: niz
MtH) + Cream solid al dehyde 385, C22H28N202S requires

384. E41 E15b Formalin E30 Ms: mz (MtH) + Crystal lised
E&ﬁm:we%g&, propanon-2-ol  C20H23FN202S and di et hyl
et he

5-[(3,4-Difluorophenyl)sulfonyl]-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E59)

See Table 4.
Example 60

5-[(3,4-Difluorophenyl)sulfonyl]-1-(1-ethyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E60)

See Table 4.
Example 61

5-[(3,4-Difluorophenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E61)
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requires 374 as a white solid E42 E27 Acetal dehyde
E46 M5 mz (M+rH+)+ Salt isolated 407, without C21

WORWERMPORS crystallisation or requires 406 PCT/GB2005/003835

trituration -70 WD 2006/ 038006 PCT/ GB2005/003835 E43
E27 Acetone E46 M5: mz (MtH+)+ Salt isol ated 421,

W t hout C22H26F2N202S crystallisation or trituration
requi res 420 E44 E27 Propi 89, E46 M5: mz (MrH+) + Sal t
i sol ated al dehyde 421° 2H26F2N202S
crystallisation or re S ituration E45 E9
Acetone E46 M5: m z (I\)iH+)+ Reactign tinme = 5 4083,
days C22H27FN202S requires 402. Y E9 Formal in E47
M5 (ES): mz (MH)+ 375; C20H23FN2028 requires M
374 E49 E12 Formalin E47 M5 (ES): mY¥ Reaction tine
(M+H) + 391 and 3h; product 393; regryst. From
C20H23Cl N202S EtOH requires M= 390 and 392. E50 E10
[emedbiey.EA7 M5 (ES): mlz Reaction tine = (MH)+ 393;
3.5h C20H22F2N202S

Example 62
5-[(3,4-Difluorophenyl)suilfonyl]-1-(1-(1-methlyethyl)-4-piperidinyl)-2,3-dihydro-1H-
indole hydrochloride (E62)

See Table 4.
Example 63

5-[(3-Methylphenyl)sulfonyl]-1-(1-ethyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E63)

See Table 4.
Example 64

5-[(3-Methylphenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E64)

-89 -



requires M= 392 E51 E10 Acetal dehyde E47 M5 (ES): niz
Reaction time = (MH)+ 407; 20h C21 H24F2N202S

WO eqpaiossess M = 406 E52 E10 Acetone E47 M5 ( ES) : PCT/&B2005/003835
Reaction tinme = 2 (MH)+ 421; days C22H26F2N202S
req. M= 420. E53 E24 Formalin E47 M5 (ES): niz
Reaction time = -71 WO 2006/ 038006 PCT/ GB2005/ 003835
(MtH) + 391 and 14h 393; C2QH23CI N202S req. M = 390

and 392. E54 E24 Acet &I\@Sf MS (ES): mlz
Reaction tinme = (MH)+ a ; product 407,
purified by HPLC C21 H25CI N202S before conversion to
HCl salt as in req. M= 404 and £54 406 E55 E8

Acet al dehyde E47 M5 (ES): niz Reac%o‘ﬁ'ti me = (MH)+

389; 14h; product C21 H25FN202S recryst. From
requires M= 388 i PrOCH E56 E8 Propion- E47 M5 (ES):

z action time = aldehyde (MtH)+ 403; 14h; product
%%F@Fﬁ'ﬁlﬁzozs recryst. From requires M= 402 iPrOH /
Et OH E57 E8 Acetone E47 M5 (ES): nmlz Reaction tinme =5

The following examples: E38 — E45, E48 — E64 were prepared by the reductive amination
of secondary amine examples: E8, E9, E10, E12, E24, E25, E26, E27, using the
specified carbonyl compounds. In each case the method utilised is analogous (see notes
column) to that specified in the fully exemplified cases: E30, E37, E46 or E47.

Table 4

Example | Starting | Carbonyl Method | Spectral Notes

number | amine | Compound characterisation

E38 E3b 2,2-dimethy- | E37 MS: m/z (M+H)+ Free base — white

Ipropanal 413, C24H32N202S | solid crystallised

requires 412. from methanol —
not purified
further or

converted to salt
E39 E3b acetaldehyde | E37 MS: m/z (M+H)+ White solid
371, C21H26N202S
requires 370

E40 E3b Propion- E37 MS: m/z (M+H)+ Cream solid
aldehyde 385, C22H28N202S
requires 384.
E41 E15b Formalin E30 MS: m/z (M+H)+ Crystallised from
375, propanon-2-ol
C20H23FEN202S and diethyl ether
requires 374 asa
white solid
E42 E27 Acetaldehyde | E46 MS: m/z (M+H+)+ Salt isolated
407, without
C21H24F2N202S crystallisation or
trituration

requires 406
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(MtH) + 403; days; product C22H27FN202S purified by

HPLC req. M= 402 before conversion to HCl salt as in
wE2he3B0E9 Acet al dehyde E47 M5 (ES): mz ( MPOHGB3®5/003835

C21 H25FN202S req. M = 388 E59 E25 Formalin E47 MS

(ES): mz Reaction tinme =3 (MtH)+ 393; days; product

C20H22F2N202S purified by req. M= 392. chromat ography

248 si | | E7oel | ARbtoheng W[ tH360- 3YaMSveiAd (MisHERR Cl 2Salt-isbated
WO 2006/ 038006 PCT/ GB2005/ 00383% ﬁ)ri or to HCl ssght, t
formatijon E60|E25 Acet al dehyde 47 1\s (el ectrospray
Reaction time|= 3 mz (WH)+ 40C2282pE2NZO2ZBICt Cf@ﬂllsatlon or
H24F2N202S punified by requires M= 4\%2 trituration
chr omat|ogr aphy on silical|gel el 9§53 Ph 0-3% MeoH
Eqy CH2CIE27 pri @rodion-HCT Y346 fomtm/gr(lmEﬁl)JrEZS Salt isolated
Propion- E47 VB (ES): m z Reactlggtlme: ald\sl gte
(MrH) + [421; da@depy¥duct | c22H26R5AR02S puri fi ed
req. M|= 420. |chromat ogrdaphy o HReR2NED2S Crysta"lsatlon or
. trituration
requires 420
E45 E9 Acetone E46 MS: m/z (M+H+)+ Reaction time = 5
403, days
C22H27FN202S
requires 402.
E48 E9 Formalin E47 MS (ES). m/z
(M+H)+ 375;
C20H23FN202S
requires M = 374
E49 E12 Formalin E47 MS (ES): m/z Reaction time =
(M+H)+ 391 and 3h; product
303 recryst. From
C20H23CIN202s | FTOH
requires M = 390
and 392.
E50 E10 Formalin E47 MS (ES): m/z Reaction time =
(M+H)+ 393; 3.5h
C20H22F2N202S
requires M = 392
E51 E10 Acetaldehyde | E47 MS (ES): m/z Reaction time =
(M+H)+ 407; 20h
C21H24F2N202S
requires M = 406
E52 E10 Acetone E47 MS (ES): m/z Reaction time = 2
(M+H)+ 421; days
C22H26F2N202S
req. M = 420.
E53 E24 Formalin E47 MS (ES): m/z Reaction time =
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eluting with 0-3%

purified by req. M= 420.

chr omat ogr aphy

MeOH in CH2Cl 2 prior to HC salt
formati on E62 E25 Acetone E47 M5 (ES):
WO 20ve/038066 (MHH) + 421; days product

m z Reacti on
C22H26 F2 NeOR26B2005/003835
on silica

gel eluting with 0-3% MeOH in CH2ClI2 prior to HC
salt formation E63 E26 Acetal dehyde E47 M5 (ES): nmlz
eaction tinme F (MH + 3B85; 1. hvHhdusdl afd22H28M202S
req. purified by M= 384.| chromat phy on siljica
gel eluting wth 0- 7.5% MeCH i P 9%CI—QCIZ prior |to
HCl salt for ion E64 E26 Propi|on20H2BCINEOLES) ;| M z
Reaction time F -73 WD 2006/ 038006 @QT%%ZO 5/ 003835
al dehyde (M+H)|+ 399; 1.5h| pr oduc|t™82’8H3 @?g req.
purified by ME 398. chropmat ogramdge. on silica gel
Q|J]f|hr‘t \MfLﬂ 75%!\v/bu4n Gl— ClL2 nrlnr to III - -
£84t fofFetion Agsialfipivee gsE47 (ES):'m/z Reaction time =
(M+H)+ 405 and 14h; product
407" purified by HPLC
C21H25CIN202S before conversion
to HCl salt as in
req. M =404 and
E54
406
ES55 E8 Acetaldehyde | E47 MS (ES): m/z Reaction time =
(M+H)+ 389; 14h; product
C21H25FN202s | Fecryst From
requires M = 388 IPrOH
E56 E8 . Propion- E47 MS (ES): m/z Reaction time =
aldehyde (M+H)+ 403; 14h; product
C22H27FN202s | recryst. From
requires M = 402 PrOH / EtOH
ES57 E8 Acetone E47 MS (ES): m/z Reaction time = 5
(M+H)+ 403; days; product
req. M = 402 before conversion
' to HCl salt as in
E54
E58 E9 Acetaldehyde | E47 MS (ES): m/z
(M+H)+ 389;
C21H25FN202S
req. M = 388
E59 E25 Formalin E47 MS (ES): m/z Reaction time = 3
(M+H)+ 393; days; product
C20H22F2N202s | Purified by
req. M = 392 chromatography
' ' on silica gel
eluting with 0-3%
MeOH in CH,Cl,
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3- Met hyl - 5- (phenyi sul fonyl ) - 1- (4- pi peridi nyl)-1Hi ndo

e hydrochloride (E65) N NHC 5 H 1,1-D nethylethyl
wa2¢0808svdyl - 5- (phenyi sul fonyl ) -1 PCT/GB2005/003835

H i ndol - 1-yl ] - 1- pi peri di necar boxyl ate -(D54) (80 ng,

0.175 mmol) was treated wth 4M HCl in dioxane (5 m)

as described in Exanple E8 to afford
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n

optionally substituted by one or

PN or cyano groups;
g?a%%l may be linked to RL to forma (CH2) 2,

R2 r

nore (e.g. 1, 2 or 3)
epresents Cl_6 al kyl
(CH2) 3 or

saathyl-5-gphenylsutfonyprietlepiperidinyl)ritEinelold hydrogkiovide (E65)

such that when mis greater than 1,

be linked to forma CH2,

group; 15 p represents anQjAf

represents a single o©;1§

(CH2) 2,

t eger ;

two R2 groups may
CH20CH2 or (CH2)3
zero to 2; ----

ffrom
d,

AN

N

b .HCI

N
H

1,1-Dimethylethyl 4-[3-methyl-5-(phenylsulfonyl)-1H-indol-1-yl]-1-piperidinecarboxylate
(D54) (80 mg, 0.175 mmol) was treated with 4M HCI in dioxane (5 ml) as described in
Example ES8 to afford 3-methyl-5-(phenylsuifonyl)-1-(4-piperidinyl)-1H-indole
hydrochloride (E65) as a white solid (54 mg, 95%).

TH NMR (ds-DMSO) & 2.05 (2H, m), 2.16 (2H, m), 2.32 (3H, s), 3.10 (2H, m), 3.40 (2H,

m, obscured by H,0), 4.75 (1H, m), 7.38 (1H, s), 7.62 (3H, m), 7.68 (1H, m), 7.76 (1H, d

J =8.8 Hz), 7.96 (2H, m), 8.17 (1H, s) and 8.89 (2H, br. d). MS (electrospray): m/z
(M+H)" 354; C,0H,,N,0,S requires M = 354,

Pharmacological data

Compounds of the invention may be tested for in vitro biological activity in accordance

with the following cyclase assay:

Cyclase Assay

0.5pl of test compound in 100% dimethylsulfoxide (DMSO) was added to a white, solid

384 well assay plate (for dose response measurements the top of the concentration
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R3 represents Cl_6 al kyl or =0; n represents an
integer fromzero to 2; R4 represents hal ogen, cyano,

wh 2006838066 al kyl , hal oCl _6 al koxy, Cl_6 al kyl, ®EIT/6B2005/003835

al koxy, Cl.6 20 al kanoyl or a group - CONRS5R6; (q
represents an integer fromzero to 3; R5 and R6

i ndependent |y represent hydrogen or C1_6 al kyl or

IRt e, WI firfhnt 16 Bf WaRAMe@bRafkS 6f MéLaPEHTJ&Ms ﬁbﬁpreparatlon

attached form'a nltroigén cont ai ni ng heteroc

AP V‘é@@ﬁ/ﬂ%ﬂt"abﬁ'% gu t(éQraMr'@EP@ abiﬁ 4 g&0 ﬂ@m'\/é%"sﬁlzsmOmM
f3cy, "3\'0 ISB tglrpﬁ{emylﬁ?nﬁfrﬁél (15%)( (ﬁilgrﬁé Wldnﬁﬁ)t) Wa@%gkﬂad to all wells

- het’ er et eroary eroary
fallowed byslauldz BAYP baffer (het lmsmamgfﬂer g@raialpmg(aml\AAﬁé’y wit 5-HT (at a

g@%éeﬂga éri’ ec@.ﬂ{ﬁéd\/\}]&é ﬁgséjﬁésg&%eq{f 4 BES) ggﬁﬂant%n%ure was then

the sang or
ancdbatad @hranmetempeéatine fm#@sﬂﬂm@s ecNoEBAYTEPTO03ERS.
sel ected fromthe group consisting of hal ogen,
hydr oxy, cyano, nitro, trifluoronethyl,
trifluoronethoxy, Cl1_6 alkyl,
tAMPI prodaatien Maaémn meagureﬂ(ysmg)metlasmye%@ﬂ-tmunteﬂ 6

2‘1 ﬁ.}ﬁaﬂe%r C&AI@IP%@‘S(%%M Qﬁ%cggﬁl%f @é pfg; ﬁg o%fyeq é\lbrge Street,

&rémﬁyCA 94638; Ribdwk@ode WMLmr dhyaitke;.rlssluatﬂe) aMP measurement
g%??@' al kyl sul finyl, ClL 6 al kylsul fonyloxy, C1.6 5

'sul fonyld .6 aI kyl, arylsul fonyl,
aryl sul fonyl oxy, arylsulfonyl Cl1_6 alkyl, Cl1_6

24:512 yﬁ@é% ]g"’ a%%%% ﬁg 1:%('{/ @%!3 gﬂ tieé; %r\? #i\%)dne%surements from a

Bekiyrh Elngerylioabix msawnelnt usmgyé foar bmmet&tdpglstlc curve fit within EXCEL

Isulvg%g m%?gr an I{%{ M%g}ﬁ\@{ﬁ% 8\@@1’0 %prgggéﬁeets

mﬁﬂ@henmw ISEQFQBOMS ~AMEX Eumctﬂﬁaldq d'alms)were calculated using the

e pr ent or .C al k
RRLD a1 o8 PAReR YRS e S ERafinp (fffale sose-
3hes). pICy, atd pEhee tnayejammlagmldf thegealac 103} andfungtional K;
heterocyclyl or nitrogen containing heteroaryl group.
éeSpﬁ"té"(??(?bound of fornula (1) as defined in claim1 or
a pharmaceutically acceptable salt or solvate

T80 SomROBRA EATDS I B45 PORE. SEPD RO SFogtdp ietea in the

@Eo‘i’e @;cla@e@b@dmbmdbﬁww mrale@s&meeecepﬁtdr lavirgop i ablees = 8.0
t her eo nts_an gptiona
ShBTRR GOBRY By pooP i Loy PoPORot EZIRAE Efufe P 3p and 6162

Weee QIBb teyied ztnSh@lébdvblt@ﬁta& assayspdetbwed éigﬁigrltog ehelgf( -BTpreceptor,
OnSIS in 0 en, an al Koxy.
GV'QQ PA: ot ugrg agﬁu'ina'i’ %h%é:%frfrﬁégc‘%}é‘?rﬁ ned in claim1

or a pharmaceutically acceptable
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salt or solvate thereof, which is a conmpound of
E1l- E65. 5. A pharmaceutical conposition which

w@epos®es a conpound as defined in any of 25P€TI6B2005/003835

precedi ng clainms, or a pharnmaceutically acceptable
salt or solvate thereof, and a pharmaceutically
acceptable carrier or excipient. 6. A conpound as

defined in any one of clains 1 to 4 or a
Grimsaceutically acceptable salt or solvate thereof
one of clains 1 to 4, or a pharnaceuti cal
4ccepatsinposnd of formelal(\) & @ PhABRacsiticaly racmvéah'?]sa'h@ solvate
I sease, age rel ated cognitive decl i ne, ADHD, obesity,
mld cognitive inpairnent, schizophrenia, cognitive
2006/ 038006 PCT/GBZOOBAQQBSBS 8. {fhk use of a conpound
of formula (I) as def|8 aqy_pRe of clainms 1 to 4,
or a pharmaceutically~accef]
t hereof, in the manufacturely :oicanent for the
Al zhei ner' s di sease, age rel ated chg |tive decl i ne,
ADHD, obesity, mld cognitive inpg rné t,
and stroke. 9. A pharnaceuticalRedmpagition as defined
inclaim5 for use in the treatnent of; depressi on,
decline, ADHD, obesity, mld gognitive inpairnent,
schi zophrenia, cognitive deficits in schizophrenia and
W"Féﬁ’eé’entﬁh Sghéﬁ?dr G- HISLastRNaRGfbE RIS oreQdMhdre Y&g. 1, 2 or 3)
decline, ADHD, "“obesity, 'mld cognitive inpairment,
Fidesb EéHf@CY\%Téik‘)?l of RAREY IRIINRENI R Stodbinh g (GHDAT(EHRI Er (CHo)
therapeutically effective anobunt to a patient in need
e nef artihRigEBfrdm Zerdtod, sactPifat WRsrekitis §/atef than 1, two R?
acceptable salt or solvate thereof, -78

for use in therapy. 30 7. A conpound as defi ned i n any
drent of depression, anxiety, Al zheiner's

deficits in schizophreni g and strolge 35 -77 WO

yt or solvate
treatment or prophyl axi s (R pres ion, anxiety,
schi zophrenia, cognitive 5 defi ci t\s~i n/schi zophreni a
anxi ety, Al zheiner's disease, age rel zﬁ ed cognitive
dhemiE. 10 10. A nethod of treating depression,
§éWQ§69hF@ﬁ‘P@r°‘{P§gm tive deficits in schizophrenia
9FdPeof of a conpound of formula (1) 15 as defined in
groups may be linked to form a CH,, (CH,),, CHzoCHz or (CH,); group;

p represents an integer from zero to 2;

~=== represents a single or a double bond;
R® represents Cy. alkyl or =0;
n represents an integer from zero to 2,
R* represents halogen, cyano, haloCy alkyl, haloC.s alkoxy, Cy. alkyl, C1.¢ alkoxy, Ci.6
alkanoy! or a group —CONR°R®;
g represents an integer from zero to 3;
R® and R® independently represent hydrogen or C,.s alkyl or together with the nitrogen
atom to which they are attached form a nitrogen containing heterocyclyl or nitrogen
containing heteroaryl group;
A represents an —aryl, -heteroaryl, -aryl-aryl, -aryl-heteroaryl, -heteroaryl-aryl or
—heteroaryl-heteroaryl group;
wherein said aryl and heteroaryl groups of A may be optionally substituted by one or
more (e.g. 1, 2 or 3) substituents which may be the same or different, and which are
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selected from the group consisting of halogen, hydroxy, cyano, nitro, trifluoromethyl,
trifluoromethoxy, Cy.s alkyl, trifluoromethanesulfonyloxy, pentafluoroethyl, C,.¢ alkoxy,
arylC¢ alkoxy, Cy. alkylthio, C4.¢ alkoxyCi. alkyl, Cs.7 cycloalkylCy.¢ alkoxy, Cy.¢ alkanoyl,
C..¢ alkoxycarbonyl, Cy. alkylsulfonyl, Cy.¢ alkylsulfinyl, C,.6 alkylsulfonyloxy, Cis
alkylsulfonylC. alkyl, arylsulfonyl, arylsulfonyloxy, arylsulfonylC,. alkyl, C1.s
alkylsulfonamido, C4. alkylamido, C4. alkylsulfonamidoC,.s alkyl, C1.¢ alkylamidoC;.6
alkyl, arylsulfonamido, arylcarboxamido, arylsulfonamidoC;.s alkyl, arylcarboxamidoC.¢
alkyl, aroyl, aroylCy. alkyl, arylCy alkanoyl, or a group CONR’R™ or SO.NR°R'’,
wherein R® and R™ independently represent hydrogen or C1 alkyl or R® and R together
with the nitrogen atom to which they are attached may form a nitrogen containing
heterocyclyl or nitrogen containing heteroaryl group.

2. A compound of formula (1) as defined in claim 1 or a pharmaceutically acceptable
salt or solvate thereof, wherein R’ represents hydrogen or C,. alkyl.

3. A compound of formula (1) as defined in claim 1 or 2 or a pharmaceutically
acceptable salt or solvate thereof, wherein A represents an optionally substituted phenyl,
thiazolyl or pyrazolyl, wherein the optional substituents are selected from the group
consisting of halogen, CN, C,.; alkyl and C.3 alkoxy.

4. A compound of formula (I) as defined in claim 1 or a pharmacedutically acceptable

salt or solvate thereof, which is a compound of E1-EG5.

5. A pharmaceutical composition which comprises a compound as defined in any of
the preceding claims, or a pharmaceutically acceptable salt or solvate thereof, and a

pharmaceutically acceptable carrier or excipient.

6. A compound as defined in any one of claims 1 to 4 or a pharmaceutically

acceptable salt or solvate thereof for use in therapy.

7. A compound as defined in any one of claims 1 to 4, or a pharmaceutically
acceptable salt or solvate thereof, for use in the treatment of depression, anxiety,
Alzheimer's disease, age related cognitive decline, ADHD, obesity, mild cognitive
impairment, schizophrenia, cognitive deficits in schizophrenia and stroke.
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8. The use of a compound of formula (l) as defined in any one of claims 1 to 4, ora
pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament
for the treatment or prophylaxis of depression, anxiety, Alzheimer’s disease, age related
cognitive decline, ADHD, obesity, mild cognitive impairment, schizophrenia, cognitive

deficits in schizophrenia and stroke.

9. A pharmaceutical composition as defined in claim 5 for use in the treatment of
depression, anxiety, Alzheimer’s disease, age related cognitive decline, ADHD, obesity,
mild cognitive impairment, schizophrenia, cognitive deficits in schizophrenia and stroke.

10. A method of treating depression, anxiety, Alzheimer’s disease, age related
cognitive decline, ADHD, obesity, mild cognitive impairment, schizophrenia, cognitive
deficits in schizophrenia and stroke which comprises administering a safe and
therapeutically effective amount to a patient in need thereof of a compound of formula (1)
as defined in any one of claims 1 to 4 or a pharmaceutically acceptable salt or solvate

thereof.
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