0 7 AUG 2006 WO 03/080580 PCT/EP03/03197 NOVEL COVPOUNDS Thi s invention

rel ates to novel quinoline conmpounds having pharnacol ogi cal actlrﬁl gﬁ 7009
processes for their preparation, to conpositions containing the

their use i S treatnent of CNS and ot her disorders. 98/ 27081

di scl oses a%‘i&fog%%%f aryl sul phonam de conpounds that ar eP\% HP8%e 5- HTB
recept or antagoni sts and which are clained to be useful in the treatnent of
various OCNS disorders. GB-234154 and WD 99/ 65906 al |l disclose
a series of 10 indole deri V&thESWﬁé&@ééﬁégﬁEd to have 5-HT6 receptor
affinity. JP 02262627 (Japan Synthetic Rubber Co) describes a series of
substitut ed Qnisimvbntiod relates Wahdvebguindied compuiindsisavirigehgiriacoibgicar ddtivity, l enent s.

WD- 00/ 42026 ﬁmgyégemr@ne‘ﬁlaeﬁe%ﬁ I tg%mgoﬁtﬁn!s @8nt&hing thenh8hd ©BahéNEeGhiHgOXal i ne
corrpounds fofreélﬁu%nac?éﬂﬁt) ralsg{?% 5 A structurally novel class of
conmpounds™ has nowtbee ound whi ¢ rﬁso possess affinity for the 5-HT6
receptor. The present invention therefore provides, in a first aspect, a
conpound of W& 83/REE1 discipsesa peries wh avlsuiphahamide compaunds that arersaidielbedr: R N
(R ~ N, (CH2) aTyiebegtdr ar(ta%&histsﬂnﬁ)mkh anbclained@o bé Ysefutliretheitreatnhent anritlzs
'ndependent'b SIRORRSE L GBS RO We) ﬂvsﬁs%h&Wogg:eﬁoelaﬂ d.gdﬂssg sbfed®t to form

2407 0UP 1 CHpl bRl B e 7T Sl Bicge

hyd h l

al kanoy| or  SynipelisRubbeGaidescries aﬁer*eafnﬂé (i ulide dasatbes e 7‘?1‘1'3?& agen or
Cl4 al kyl orwwmnmnwemwamo&om@mwgnwndemm sefiesobrmat i ¢ or

non- ar omat i cqligdlige any qlinexalinen@nipoundsfat Uge asi GliFRt aggtistsl by an 0 or S atom m
represents an integer from1l to 4, such that when mis an integer greater

than 1, f L %3' (CH2) 2
or ( CHZ) %Sgers% '?ésélggcﬁg@ { M@B&'ﬁ Qs ﬁil'ﬁ'k; ﬂ fohd r“g' &rﬁeaiseogéogg%s
r epr esent s a og r-eo%HzorA entin\@ vides, in a first aspect, a
compound of formula (1) or a pharmaceuucally acceptable salt thereof:
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i
N
2
R ’m/EN/(CH,),
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g
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ﬁ—A
R ©
20 L)

wherein:

R' and R? independently represent hydrogen or C, alkyl or R’ is linked to R? to form a

group (CHz)z, (CHz)s or (CHy)a:

R%, R* and R® independently represent hydrogen, halogen, cyano, -CF3, -CFsO, Cis

25  alkyl, C,¢ alkoxy, Cy. alkanoyl or a group ~CONR’R’;

R® and R” independently represent hydrogen or C, alkyl or together may be fused to

form a 5- to 7- membered aromatic or non-aromatic heterocyclic ring optionally

interrupted by an O or S atom;

m represents an integer from 1 to 4, such that when m is an integer greater than 1, two
. 30 R?groups may instead be linked to form a group CH,, (CH;);0r (CHa)a;

n represents an integer from 1 to 3;

p represents 1 or 2;

A represents a group —Ar’ or — ArAr,



WO 03/ 080580 PCT/ EP03/03197 Ar', Ar2 and AP independently represent an aryl
group or a heteroaryl group, both of which nmay be optionally SHQS&U t'fdﬁﬁed by
one or nore (eg 1, 2 or 3) substituents which may be the sane b

di fferent, are selected fromthe group consisti ogen,

hydr oxy, cyano ni gro trifluoronethyl, trifluoronethoxy, r}%f}-%"%{}%’l , S
trifluoronethanesul fonyl oxy pent af | uoroet hyI Cl4 al koxy aryl C14 al koxy,

Cl4 al kylt h| " C, 4. .alk oaI Cl14 al kox
al kanoyl , af‘gé'?g@‘? indspgRdenty ep Yegfz oﬁplora FO4MY) BF l}/q“ﬁ?cfl Cl4
al kyl sul fonyI“tBl@D maybeoplp vmﬁ"ambzoae a1 more (egr 1, 24y B} %Hﬁ’ﬂ't”e"ts which

aryl sul f onyl may bedfre/$zand ardjffeGerd, aidiwhich afﬂsblmtmremltrfeoglwp chmsistigdofal kyl am do,

Cl4 a | kyl SU'hEIBﬁ@HTh c?dnbyﬁltro %ﬂ%o@niélﬂyﬂ!ﬁfﬁ@n@i-ﬁbt b/' sul fonani do, 16
g;glyf?:rlg%gmrﬁlﬁm% g A“fe Qo C‘aw'%?%%? % 5 e e R
and R indep @h‘f’ﬁy ‘ggé‘ﬁ C’Lﬂk%ﬂ"k' Gty be

fused to formka‘Sl!!fDnrlonﬁlkmlﬁﬂﬂr d%@ﬁ%ﬂ'@%&né\’?ﬂ&lﬂ'@ﬁﬂ@r{a'%terocycl ic
ring opti onalatysulfortyt mrylsotfenyidxy, ayisulfonyiC,.sdlkat Gz alk@suionzroiie . aikylaeideof .

Al kyl groups c.x\/élﬁﬂmnahuea@m@lkyas,pakﬁarﬂ&o@,wuwrarﬂyuﬁmm.a@y be strai ght
chain o 100, ARiaRaito! s HoRbhRoC! Y 26 B M oy Syt 1 P et €
simlarly. A %11 IE are m)r':;(sﬁqjlpé ,§I S él

ethyl . The t & ¥ f)@ Foy}. or 3 gteyp e?" RiRs #hpes, &s ot hervm se
stated, a ngppty@e@ﬂweareﬁerﬁnwmmqrﬁeg allgyl op faoathier mpy barfused nformpabnie. The
term”aryl"” i7nokmtersdphemtic oanch-aramatidhyterodVslicTting optiomally int¢reuptegirbylah @ s

i ntended to gpg@toa,]S 7 membered nonocyclic aromatic or a fused 8-10

menber ed19I C%Fédh?at ggf,f c ring containing 1 to 3 het er oat ons sel ected from
oxygen, nitrogen an hur. Suitable exanples of such nonocydic aromatic
rings i ncI ude t hi enyl, fur |, pyrrolyl, triazolyl, imdazolyl, oxazolyl,

thi azol yl, oRkligrounsywhetherstianeios 25 Pt of anethRRgroHp. man be si@ighbeliaif or pyr azol yi
pyrimdyl, pranchkezi andlthe groupszalioxy aadldlkzprpyiaﬂopllbeifﬁerﬂletddesimmmmwl es of such
fused aromat infigtib@@ rhdt€ ptierablp G704l mémvﬁsrlemyt TRE ferMUdlogeA'Ss dstignol i nyl ,

| soqui nObbnygereme BEZ2bE Uless QUHLARCAMBY o orblf tlhditiom AERRE Wk

i ndol yl I ndazo rrolopyri e urany enzot hi eny

benzi mi dazol yf° m"b%‘?fi?) '!&ol yl, ben2| soxazol yl, benzot hi azol yI ,

benzi sot hi azol yl , benzoxadlazolyl benzothladlazolyl and the like.

Het er oar yl gﬂbmmm"asl"MBsttybmmmphthny be linked to the renai nder of the
35 nol ecul e via a carbon atom or, when present a suitable nitrogen atom

except ""Q?reThé’Ié?rﬂr"Hétﬁl%Pn‘yF% ﬁ%h&éht@ \fia 5- n%@!hL reQ‘?n&BB}cﬁ& Rl biat wherein

the ab t
L Oy e A0 R er IS aomal i ey | BaHEPags S?'sﬁe%mpl e a
40 carboxyl em@enmitiegesapd suinbyy. §E“ﬁbi|9rﬂ¥éﬂ‘9|?§°f shahregnosydi¢iaromaticfings- 2 0 7 AUG
2006 include thienyl, furyl, pyrroly, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyi,

isothiazolyl, isoxazolyl, thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl and pyridyl.

— 30  Suitable examples of such fused aromatic rings include benzofused aromalic rings such
as quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, cinnotinyl, naphthyridinyl, indoiyl,
indazoiyl, pyrrolopyridinyl, benzofuranyl, benzothienyt, benzimidazoiyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl and
the like. Heteroaryl groups, as described above, may be linked to the remainder of the

35 molecule via a carbon atom or, when present, a suitable nitrogen atom except where

otherwise indicated above.

It will be appreciated that wherein the above mentioned aryl or heteroaryl groups have
more than one substituent, said substituents may be linked to form a ring, for example a
40 carboxyl and amine group may be linked to form an amide group.



WO 031080580 PCT/ EP03/ 03197 Preferably, Rl represents hydrogen, nethyl,
ethyl, isopropyl, isobutyl or 2.2- dinethylpropyl. Mre preferablgé, R
represents hydrogen or nethyl, especially hydrogen. Preferably AUG 2006
represents hydrogen, nethyl (eg. 3-nmethyl, 2-nethyl, 3.3-dinmethyl or 2,5-
di net hyl ) orw@83980fed to R to forma (CH2)3 group. Mre PEBERBANY, R2
represents 5 hydrogen or nethyl (e.g. 3-nethyl), especially hydrogen.
Preferably R3 represents hydrogen, nmethyl (eg. 6-nethyl) or hal ogen (eg.
7-chloro). MueferablyeRereptssents Rgdrogery, el ethiyly isoprgewl. iseubfior 2Bty R4 and R5

i ndependent | wumapylmaﬂtqusraeealym‘ repielarits haBenion eshyl) wepetiap hydrétjesf er abl y
Brgfg;gzlegtﬁ] PreferdBly& ?é?-hypé ydid ndmemn >RERER time&@p@%gcﬁ.:% o%ng ror &
represents 2 é’H hﬂ})?rﬁgﬂﬂteﬁfogﬁ tzﬁ%me [Cl}l?% @o%or%e%% gr—igbge?'ﬁfﬁ i nki ng G2
and C-5 of tHwd E?Sﬁ'b?%‘i‘?‘ﬁlé' #-8rymelRyBrespecially fydiessh a group -Ar', Ar'
preferably rdrefesbiytR’ rgmmmmydyommemvluegs@-rpmytw halpgen fegoyrchigsd)., nor e
preferably phasybrefirbbipRirbpresanashydiagead Wit h hal ogen (eg. chlorine,

fluorine or JR* | r
Parti cul arI yqug@dg@ R ﬂwqweis’“u%‘s‘%%? Ilrgtgﬁr?égdrg%eﬁn? rﬁé&fgw pér%gﬁ%ms u%rg??nt’ut ed by

hal ogen %efgfﬂ%é’n%pé rf'utf’ ro - chloro, 2-fluoro, 3-fluoro, 4fluoro or
4-brono) , Gy Reefgrably) magg P "Zd‘iPé'E"I‘P)H“Y gPresepct W} ynorecprafer%hlwwd pdgth

2- met hoxy), trepresamdbdonet hyl (eg. 2-trifluoronethyl or 3-trifluoronethyl) or
20 trifluor onnbhmmfdneg embodimieh, mprméﬁmzﬁhd bth &3 gfdupe predimked ® formpas oup

-Are-Ar3, A? @ rﬁpqmm, cos sk a5t ntIy represent phenyl or

nonocydi ¢ he a r (£ a group
M pt‘gfw | f,, ieg;ixjjﬁgm?&b &, %F%éﬁé?@j:r% o%ggﬁsvﬁﬁ{uiﬁsﬁsﬁ%ounds
accordin o] W, or a
phar maceut i cdkibgnezs begmoing) e/ase.ltuﬂuormmthoﬂ or tﬁfhmrmmtpwnaamgﬂarfymrefanr@de ) can
formaci d adds tnsabsthaed pheniiesrhiényl Sibstiuted Hyenaragac | 2&86ro, 38hibiag- for use in
medi ci ne the pald $-Mibrol BRusrBNRANRS 8r £broid), 81l 31 (Lg %mudhsiu B e-methyh Ciy
e QESSFLL]?%'E% ﬁ%cfﬂ*e@*ﬁk?) ﬁb‘mﬁfh‘?" 9%@“ “@fa e e oo Lo
Pharm S& , Wiyprpmelthry (eg- 2 ddi tion saltsforned with
i nor gani c acidrensd QBPFWGﬁS@cQﬁm obrieferablybathy indepengeetlyi ¢ or
phosphori c aaep}esmnﬂh@ygmmmoegmhdbetemgtyl gugrandefinedraboec, 35 acetic,
fumaric, citprgferabfA RpreBentdaR7IpCArP-t 0l uenesul fonic, methanesul fonic or
napht hal enes%gsé)gﬂe LA rsﬂ?ﬁu%ﬁﬁfdl}g b@vent ion includes within Its scope
non- s

all possible ionet 1 ¢ I chionetric fornms. The conpounds of
formul a (2IS) may be prepared in crystalline or non-crystalline form 40 and,
i f crystalli mseferiedcapraugdpacoprding te Slevaveation ingudeexamples 1k as. shawn s

i nvention below, or a pharmaceutically acceptable salt thereof.

The compounds of formula (I) can form acid addition salts thereof. 1t will be appreciated

-- 30 that for use in medicine the salts of the compounds of formuia (1) should be
pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be
apparent to those skilled in the art and include those described in J. Pharm. Sci., 1977,
66, 1-19, such as acid addition salts formed with inorganic acids e.g. hydrochloric,
hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic,

35 acetic, fumaric, citric, tartaric, benzoic, p-toluenesulifonic, methanesulfonic or

naphthalenesuifonic acid. The present invention includes within its scope all possible
stoichiometric and non-stoichiometric forms.

The compounds of formuta {I) may be prepared in crystalline or non-crystailine form,

40 and, if crystalline, may optionally be solvated, eg. as the hydrate. This invention
includes within its scope stoichiometric solvates (eg. hydrates) as well as compounds
containing variable amounts of solvent (eg. water).
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I ncludes within its scope stoichionetric solvates (eg. hydrates) as well as
conpounds containing variable anobunts of solvent (eg. water). R UﬁéJG
2006 WD 03/080580 PCT/ EP03/03197 Certai n conpounds of formula (lﬁ gﬁ%
capabl e of in stereoisoneric forns (e.g. diasteregners
enantiorrers%a‘%@sé}'ge I nvention extends to each of these ?8@8?’?6%“ o
forms and to m xtures thereof including racenates. The different 5

stereoi soneric forns may be separated one fromthe other by the usual

nmet hods, or any given isoner may be obtai ned by stereospecific or
asymmet ri ¢ s\Yietthiesbmpodride of formda{l) ane capable ebebistinsintsterenisomenietfamsi(é.g. f or ns
and m Xt ur es dgiaRkRAlers é*nmfaﬁumﬁna%.ﬁﬁameuueﬂemct@émtﬁ&et he invention
i ncl udes 3- p@ﬁéﬂls%mefﬂe'fﬁﬁln §nd fBQnIquﬁa%rtﬁ&?& r?ch)@m FHbdMiktd

a4 e oy T )

most pref 8r ai¥
yl - qui nol i nehY gwewagmeréwtf&tﬂm SQrﬁ‘é‘PP ‘é°'tﬁ§§'@"l9¥"° synthesls The

3- phenyl sul f ivghticB-aisopatends to-aby ydutanoéricdoimseand midures thefedfn nore t han one
pol ymorphic form The present invention extends to all such forms whether

0 20T PO BB Y s ﬁémﬁ g such as

h | b
e A A L ek b i 9IS S pe

referred to Inreshioride spilemostiperiergbly as e feaghasp (adaBphenyisutionyi-Gipipprazints
I nventi on pr gkqudeding)he free base, suitably as characterised by data provided
by at | east one of the follow ng: infrared, Rarran X-ray powder diffraction

or nucl ear me%&éﬁfonﬁém;ﬁn&ﬁeéegsmbcyggﬂ,ﬂ Rl s lerter DEQNIGRAASL ©f 1

i ncl udi ng_parti ectra r aspect t he
|nvent|oﬁsprdﬂn a@éﬁ YA F?[H?‘I' afﬂ&ﬂ‘ \:EW Vetion Tde?@ﬁ SJ OB ml. In a
further aspedhethREinaRMERINETPPH en admlxed with anyot er matenal such as

3- phenyl sul f engtheropinmephicAomn. 1H9flemqtllllemo!mmhlc{3’0mwmel free base areomfamedul ar
aspect, the m%mm liaid F6nk DI'Edeh @F thdeaidJoriaanyy disd dereidired tdhdreinag it 1- Y/ -

qui nol i ne (Fef 5 ﬂﬂ,; fhgrised by (i) an infrared spectrum substantially
I n accorg ncee\i!\}bt rog 1, and/or 35 (ii) a Raman spectrum substantially

i n accordance with F| gure 2; and/or (ili) an X-ray powder diffraction (XRPD)
pattern substsé!mmbm%f"‘f%'?t'%{bﬂe‘f“é?éﬁb%ff% base. siitgbly @s ShaWﬂe’&eE&VFP@LW%WGer pect

t he present ibwatirastone ptthe falewing-infrased; Ramiah oXeydy- wdendiffragiion-of ny¢lear4 0

qui nol i ne ( Fetdgnéticresanandecatidaneltirgholny data as provided herein, including partial spectral

data provided herein.
25
In a further aspect the invention provides 3-phenylsutfonyl-8-piperazin-1-yl-quinoline
Form I.
In a further aspect the invention provides 3-phenylsulfonyl-8-piperazin-1-yl-quinoline
__ 30 Form .

In a particular aspect, the present invention provides 3-phenylsulfonyl-8-piperazin-1-yl-
quinoline (Form 1}, characterised by
(i) an infrared spectrum substantially in accordance with Figure 1; and/or

35 (i) a Raman spectrum substantiaily in accordance with Figure 2; andior
(i) . an X-ray powder diffraction (XRPD) pattern substantially in accordance with
Figure 3.

In a particular aspect, the present invention provides 3-phenylsulfonyl-8-piperazin-1-yl-
40  quinoline (Form li), characterised by

{M) an infrared spectrum substantially in accordance with Figure 4; and/or

(i) a Raman spectrum substantially in accordance with Figure 5; and/or
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(1) an infrared spectrum substantially in accordance with Figure 4; and/or
(i1) a Raman spectrum substantially in accordance with Figure 5; (gngi0b - 4
0 7 AUG 2006 WD 03/080580 PCT/ EP03/03197 (iii) an X-ray powder diffraction
(XRPD) pattern substantially in accordance with Figure 6. As a consequence
of greater SXAMBPBY provided by a higher nmelting point, FCTEEP3/03197

phenyl sul f onyl - 8- pi perazin-I-yl-quinoline (Formll) is the preferred form of
3- phenyl sui f onyl - 8- pi perazi n-1-yf-qui noline. The present invention also
provi des a pfibcesd Xoay EQY@GDF@E&?‘/%(' DJJP“?“&%@E‘R%I'Y&I‘ acqoplange Witlt 1 ) or a
phar maceut i cElgute Giccept abl e salt thereof, which process conprises: 10 (a)
reacting a conmpound of formula (I1l1) Ra ) z 1 fR)mN(CH2)p R ( Re'

, .-R (I 1 ' ad i ti , R2,
o R.Ss ! ) nié‘réﬁz‘éﬁf‘éqﬂeﬁe gﬁ?%ﬁrg% i ‘E;%vfdéﬁ biFa 'fiHheF‘Hueﬁl'F @Pﬁ%b?gugrgﬂgh e
i f 1

ar X ove and.L.~ IS .a
i odo or t ?ﬂ%ﬁ@“ﬁ'@!ﬂ?%ﬁ?%’ﬁwofr\?/i(ﬁ{"gﬂé%%&ﬁﬁr FoPhti a A-sazH, (or
A-~SH f ol | oneBhesyisgifenyhd-aigeraain-1odawaelingn step) wherein A is as defined above
and thereafter as necessary renoving an R a N protecting group; 20 (b)

depr ot eflt i n?Tﬁe BREVN GvEntvh allsdr pidllides @l prooss ﬁﬁtﬂe?é@ﬁd?éé;ﬁﬁto‘td;c?ﬁhﬁdi'ﬁdwf g;’vlf ter
optionally BUB oF BNS S i LR .desand/ or
form ng ﬁo ZQ'rBHaﬁ(ﬁ%ceBti cawagﬂ@gg%étb%fe salt aﬁﬁ’?orﬁgg{%ac?g{p %9hse pr esent
invention al so provides a further process for the preparation of a conpound
of formula (@ orreactngssempeurd fSPmplaflept abl e salt thereof, which process
conprises: 30 (d) reacting a conpound of fornmula (1V) -5 0 7 AUG 2006 WO

03/ 080580 PCT/ EPO3/ 03197 "
N
‘Rz’"{ (CH,)
N/ 2/p
N R
]
3
®R); N\

()

15  wherein R™ is as defined for R’ or an N-protecting group, R% R®, R*, R®, m, n and p are
as defined above and L' is a leaving group such as iodo or triflucromethylsulfonyloxy;
with a compound of formula A-SO;H, (or A-SH followed by a subsequent oxidation step)
wherein A is as defined above and thereafter as necessary removing an R' N-
protecting group;

20
(b)  deprotecting a compound of formula (1) which is protected; and thereafter
optionally

{c) interconversion to other compounds of formuia (I) and/or forming a
25 pharmaceuticaily acceptable salt and/or solvate.

The present invention also provides a further process for the preparation of a compound
- of formula (1) or a pharmaceutically acceptable salt thereof, which process comprises:

30 (d) reacting a compound of formula (V)



Rta LZ- N~\CHZ)p 2 (RZ) L (IV) with
(R")n ~O RS ~-A Mwherein R a, R2,
defined above, and L2 represents a 5
hal ogen at o e
group; or (g%ﬁﬁggég%ng a conmpound of f
SARS A 10 NOwith a conmpound of fo
(VIl) wherein Ra, R2, R. R R5, m n
represents a 15 suitable | eaving grou
brom ne or iodine atom) or a trifluer
t hereafter as necessary renovingl

N-protecting group used nay be an@gﬁon
but yl oxycar bonyl (Boc) or benzyl oxycar
20

whi ch may bewitis eshmpdimb e risa byl -

reafter as necessary renoving an Rta_N

a conpound of forrmula (V) N -12 N R4
R3, R4, R5, AA m n and p are

sui tabl e | eavi ng group, su@iz %@S@Uf’
rotecting
ormula (M) L W FCREFRSIY yp\ -0
rmula (VII) Rja N (RRmN-(CH)p H
, RQ, and A are as defined above and L'
p,j such as a halogen atom (e.g. a
onmet heHgyl fonyl oxy group, and

a N protetting group. The

ventional group e.g. t-

b&Wyl . Further N-protecting groups

-6 0 7 AUG 100b WO 03/080580

PCT/ EPO3/ 03197 Process (a) wherein angpnpound of formula (11) is reacted

with a conpound of fornula A-SQ2H ty
conditions and may be nobst convenie

{e)

(R%)

10

with a compound of formula (Vi)

(R’),(li W

|caI'J y cgnpri ses use of basic

)

wherein R™, R%, R®, R%, R®, A, m, n and p are as defined above, and L? represents a
suitable leaving group, such as a halogen atom and thereafiter as necessary remaoving
an R'™ N-protecting group; or

reacting a compound of formula (V1)

"
H

(Vi)

wherein R*, R%, R, R*, R®, m, n, p and A are as defined above and L® represents a

15

suitable leaving group, such as a halogen atom (e.g. a bromine or iodine atom) or a

trifluoromethylsulfonyloxy group, and thereafter as necessary removing an R" N-

protecting group. The N-protecting group

used may be any conventional group e.g. -

butyloxycarbonyl (Boc) or benzyloxycarbonyl. Further N-protecting groups which may be

used include methyl.
20



carried out by using a suitable salt of the conpound A- SO2H (e. g t he sodi um
salt) in an appropriate solvent such as N, N-di net hyl fom am de, @ch@
presence of a transition 5 netal salt such as copper (I) i odi deU7F‘F Qﬁs (a)
wherein a co ound of formula (I1) is reacted with a conpound of fornula

A- SH typi cal VP 0B¥p1% ses use of basic conditions e.g. by uBFHEP®/O3UTtabl e
salt of the conpound A-SH (e.g. the sodiumsalt) in an appropriate sol vent
such as NN 10 di net hyl fornmam de, in the presence of a suitable netal salt
such as coppdirodeks (a) adietdin a cérapdupdsetifohyula B isfeacied with alsbmpoundddifirmelach as
3-chl or oper bemsoiwwp:eéw cop@risesase of mwboaantuomnﬂﬁﬁém DSt @peveniahfiyat . | n

processes ()3l ol ushia Rlistio 04t 1AM Sitircieia AR gei\etslae.um%%n FnbAr their

Synthesi s Can’W"aéf 9@”‘%‘*5%@ N\é’ﬁ%ﬁ%ﬂr;’gﬁ# Z’?ﬁ FESpPR LR Ko ouns
i ncl ude sdl pH‘Eﬁ‘l@JIsa‘ guch ascoppany!) ogidel  (e. g.  acetyl,

2'.,2',2" -trichl oroet hoxycar bonyl , benzyloxycarbonyl or t-butoxycarbonyl) and

ar_yl alkyl (e. mwb@mwhbm:w@w@uob@nﬁmnwrebm@w 8 lcPbsundef rmgi Ng an
aci d such as p W%Sn nteri éfb@ofﬂs?éegﬂ%gysgybﬁs.&a%SB@%S;? tMé' s of a
&

benzyl bony!
beneyT 970U DSk Si s e ol o R b ol o

protectid§ grabugiyiformeanuide i F’\e‘ﬂ‘?’%ﬁ?ﬂa@é‘tiﬂ!‘atﬂe Oetat 33it sugh ag woppey (higdigenpyed by
base cat al ysdallohgdibylsesifa syitable gxitiant sydhaasa-chiaroperbenzaid abidnperacetigaddipr such
as a Merrifi @ofissigfinbropersglfate. 6- di met hoxybenryl group (El I man Iinker),

whi ch may be renoved by acid catal ysed hydrolysis, for exanple with
trifluoroacetic 25a A furthe rotectin udes et hyl
whi ch ey be ™ EnEsrsh (i and o) oxaiiiles B BRI Bl 408 4 Aebne Bkl Bl

1- chl or oétshylca'?:H‘F tauad By Trdf¥ <Ofeatr Prajecdive Groupsdn Orashis Sypthedisidd Wytaf‘@at ment

wi t h met hanolSens, 89 tleSuitabls)amiag priotecting groupsdaciuds sulphooyt (e tosyjadcyl (e.g.

i nt erconvers laeaylpz oG R diichRsoatheicabonyf BereyloRfdartsonll op B-butdxicdmboh@yandr educt i on,

gﬁggff{ﬁf. gln rq% ahiyl! RitiPRay g&f&%@@a by d?éuys.se{eeg%g.ﬁ Qh ha&s@rfh%at Ic
N- deal kyl atl H&}% h?on % 8 gb&f’ 8§ 83 %ﬂ}& eorfg?’r? {arseg?ﬁq‘s an al kyl
group to i vEemoRHit Fb‘?ﬁ'f‘%“cr'éﬁ?%@@ﬁ'ﬁa%ydr ogen. It

will be appreppiaiel ch%rtsusakdmamne eralentiog groupsinglige tidudrpacetyt 6806F9i on of
protected demhichtmayes rofov Bydase tatalfded hytiioty/sisran sehd)prmqel easin houhe benzyl
deprotected f ?Hu'poélucnas laMIHifieddMeSin DoORY 2,6-QinsstRblybéldy an ﬁ‘fkeﬂay

compri se, {org SRl re{ngﬁ%ts@gacg&wuyr@o@;.s fgwé%ﬁae vindASESE" R

represents hydro an’a resence o a

r educi ng 2&ge®Fd; “(5‘1"’8%?’"‘[‘69 ?%198”%'"5'8 L) y'
represent s Cstand@yd Bathods forﬂrﬂgalkylg}uorb@ Qémmm lebw@ﬂaahymﬂefd@ﬂdonor agent
such as sodi geadiieyieflibaedbyweatsient vithdiatimanol)j acet oxybor ohydri de or a resin

bound form of cyanoborohydride in an al coholic solvent such as ethanol and

'n the presepge ol (cfhafbb Berdmid (sihySorBMbnalfteRih Ao Srobealirds siah 98197
30 epimerisation, oxidation, reduction, reductive alkyfation, alkylation, nucleophilic or
electrophilic aromatic substitution, ester hydrolysis or amide bond formation. For
example, N-dealkylation of a compound of formula (1) wherein R’ represents an alkyi
group to give a compaund of formula (1) wherein R’ represents hydrogen. it will be
appreciated that such interconversion may be interconversion of protected derivatives of
35 formula (1) which may subsequently be deprotected foliowing interconversion.

In addition, process (c) may comprise, for example, reacting a compound of formuta (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 C.
40 alkyl. This may be performed using a hydride donor agent suich as sodium
cyanoborohydride, sodium triacetoxyborohydride or a resin bound form of
cyanoborohydride in an alcoholic solvent such as ethanol and in the presence of an acid
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such as acetic acid, or under conditions of catalytic hydrogenation.
Alternatively, such a transformation nay be carried out by reacting a
compound of formula (1), wherein R represents hydrogen, with g Tappildhd of
formula R - rein R is as defined above and L repre | eavi ng
group such \'ggo\gfﬂ a ogen atom (e.g. brom ne or iodine) or Egﬂfﬁ??a’ls's"ul f onyl oxy
group, optionally in the presence of a suitable base such as potassium
carbonate or triethyl ami ne using an appropriate solvent such as N, N

di net hyl f or rB&eH a%a%'%ﬂcac'éloramféarr@ndﬂw catalyicdydraggnafion, Altergatively. sushane
presence of tensfeimhatishanayteccamiedout byreading arﬁpmﬁcumfwmae(l)awmrelh@'use of a
suitable S?I r&ﬁagerﬁymrmnrwm mouna’ammsa RE), wRatei &' Redd @fifi@datiote t he
presence o m xt ure
of a pal ad.ﬂ’gﬁbﬁ?g%d{% RS %t g‘g ﬂ%ﬁge“a'%%aaféﬁ ggf""gmga'@u@h as (R)-
(S)- NIV 8{‘ ?’B’r?é?&ﬂ BRISEANI MO PSS, or (2 15

di cycl ohexylHS’PR‘i r!r)eﬁmawmﬂmrﬁwpmpna 5°'Ve"t SUCh as N N-

1,1' -bis-di mkaetyylmslpldﬁmé@ﬁxaﬂwnb together with a suitable base such as
sodiumt-butoxide, in an inert sol vent such as 1, 4- dioxane. Conpounds of

N (e e B ™
above, ﬁﬁt cgrb@gﬁ%@ngélllé %sef \(‘;\?%@gb( nﬁé"m aRéf"bﬂgggabove. Thi s process

typically conprises the use of a suitable base, such as sodium carbonate
and the use Rrbcess {ejirmayhecpesiomestio theipreseneasofia palladinm nickeh oGwppen catilyst f
formula (V) forexabpiey mpaureds a palladioMsoase Suchi dstPd,{iba), ahd asuitdlesighsde: -8 0 7
AUG 2006 V%‘u%w 238)-8 E%ﬁé(&%ﬁ@ﬂ dNGEplNg))J biRabitny WIRAPS bp(2( R3)n * 0
(R3)~1\ 1\5 \ cyclol'\e Iph!‘jsdg enw-d amnexr1 ,1*-bis-diphenylphosphinoferrocene,

together with a suitable base such as sodium f-butoxide, in an inert solvent such as 1,4-

dioxane.

Compounds of formula () may be prepared by reacting a compound of formula (1)

20
NH,

N R

&

3
(RY); ™ g

R5

iy

wherein R, R*, R®, n and L' are as defined above, with a compound of formuta (IV) as
defined above. This process typically comprises the use of a suitable base, such as
sodium carbonate and the use of a suitable solvent such as n-butanol.

25
Compounds of formula (V) may be prepared in accordance with the foliowing scheme:



Step (iv Step i NOXZ Step (i) NH2 % R, R4 s |1 R31 O SAi'-ARSRSO
(X) (V) wherein R3, R, R5, n, Aand L' are as defined above. Step@i
typically conprises reaction of a conpound of formula (VII1) w t h7 om%ound
of 5 formula A-SO2-M wherein A is as defined above and Mis a netal

resi due sucWAEO3¢EYi um or potassium in the presence of FIIFYEN) salt,
e.g. copper (1) Inflate or copper (l) iodide, in a suitable solvent such as
anhydrous N, N-di net hyl f ormam de or 1, 4- di oxane, optionally including a

li gand such as N, Wdi m@hyl - et hyl ene- 1, 2-di ani ne. 10 A'Qernatively, the
transformation shown i stgp (ig« may be carried out u
procedure typically ( FSIYY steps (Supi() and (iv). iny) typically
conpri ses the reg;;)t' a onpound—of—form a (RY 3l cappound of
formul a A-SH, wHEPei Ty as~defi ned above, in tht preSere ofgh pase 15
such as sodi um hydri de or jot assi um phosphate in a suitabl dssolent such as
anhydrous N, N-di net hyl f or Ram dg¢vigy et hyl ene gl ycaol, opti offal | y°i n the
presence of a copper (1) iodide catalyst. Step v) typi c%l y conprises

oxi dation using a suitable oxidant such as non gnesi um

per oxypht hal at e, 3-chl oroper benzoi c acid, per&cetic acid orf potassium
nonopersul fate. Step (i cal ly céteplivlses the use of ui tabl e

reduci ng agent, for exanp g&%m}ani um (11 chl oride, or ino e'b‘&/vder in an
appropriate solvent system e.g. aqueous/tetrahydrofuran arnd/or acetic acid,
respectively. -9 0 7 AUG 2006 WD 03/080580 PCT/ EP03/0319¢ Conpounds of
formula (VI) wherein L3 represents al ogen at om may ﬁ% prepared in
accordance with the NSl owi ng schene: NI-12 Hal N R YR Step ‘(i) (RO )n O
(RS2 A RROAS5Q IN(VLR'5 wherein R3, R4, R5, A_aLB as defined
above and Hal repr¢ $ a ffal ogen atom Step (i) t i
di azoti sati on g&gc fnown net hods (e.g. ]

(X)
wherein R%, R*, R®, n, A and L are as defined above.

Step (i) typically comprises reaction of a compound of formula (VIH) with a compound of
5 formula A-SO,-M, wherein A is as defined above and M is a metal residue such as
sodium or potassium, in the presence of a copper (1) salt, e.g. copper (i) triflate or
copper (1) iodide, in a suitable sclvent such as anhydrous N,N-dimethylformamide or 1,4-
dioxane, optionally including a ligand such as N,N'-dimethyl-ethylene-1,2-diamine.

10  Aiternatively, the transformation shown in step (i) may be carried out using a two step
procedure typically comprising steps {iii) and (iv).

Step (iii} typically comprises the reaction of a compound of formula (VIll) with a
compound of formula A-SH, wherein A is as defined above, in the presence of a base

15 such as sodium hydride or potassium phosphate in a suitable solvent such as anhydrous
N,N-dimethyiformamide or ethylene glycol, optionally in the presence of a copper (I)
iodide catalyst.

Step (iv) typically comprises oxidation using a suitable oxidant such as monomagnesium
20  peroxyphthalate, 3-chloroperbenzoic acid, peracetic acid or potassium monopersulfate.

Step (ii) typically comprises the use of a suitable reducing agent, for example titanium
(i) chloride, or iron powder in an approptiate solvent system, e.g. aqueous
tetrahydrofuran and/or acetic acid, respectively.
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nitrite with aqueous inorganic acid as sol vent,
sol vent such as acetonitrile in the presence of anhydrous
10 fol l owed by treatnent of th@ 7rgi#ulléh ng
t W an appropriate halide salt such as copper (1) _brom de,
‘gé%ﬁﬁéﬁbtetrabutylannDniun1iodide. Such a prBE@@m@?3 y be

i n aqueous sol ution or using anhydrous conditions, for
15 Conmpounds of formula (VI) wherein

using a suitable
trifluoroacetic acid),

acid e.qg.

di azonium s
pot assi um i
carried out
using trifluoroacetic add as sol vent.
L3 represents a hal ogen atom nay al so be prepared

or an alkyl nitrite ester

exanpl e

in accordance with the

fol | owi ng scGemmountOof fFiula (VI) wiRgein & rep@sents @ hploger #oinrmay be grepared B- A S- A

RS 5 (X) (dc:ordbsde wiihithe fotilingiethemeR / N |
V\/rnqzei n R3. R4, R5, A and n are as defi ned above and Hal
represents a hal ogen atom ;10 0 7 AUG 2006 WD 03/080580 PCJ/ EP

prisesS the use of g suitable redus '

2 Q) ey y v )
! onpound of f S a (X,). Step
P4\ s ealtion US| ng an aqueou&R I "R AU

desciTHed above, fol l owed by conversiop toja

Rs (M)s (XII)

Step (i) typical
iron powder, to
conprises a i
of nitrosoniumions as

RStep (iii) / N-ASA R5 O

Q3/03197

2t such as

cal Ly

{{_% source
al i de.

Step (iii) typically cwipriges the use of a suitable oxidant ®uchCas
nmononagnesi um peroxyght hal ate. 10 Conpounds of fornmula (VI )pherein L3

represents a trifl

t hyl sul fonyl oxy group may be prepared from

or
conpounds’ of W'f%?iﬁﬁﬁaﬁ"( ). nand dcare ge defingd ghoverapd Hah tapresentsiadialoggB @i ng t o

known net hods,

foll owed by heating under acidic conditions, followed by

treat ment W $tp {iy ypitang comprises drazbisativreaceiaingtd Reowr métheds(eqs esiigsethun base,

such as

10

15

PYT jifte Vith abeous inorganic acid as solvent, or an alkyl nitrite ester using a suitable

solvent such as acetonitrile in the presence of anhydrous acid e.g. trifluoroacetic acid),
followed by treatment of the resulting diazonium salt with an appropriate halide salt such
as copper (1) bromide, potassium iodide or tetrabutylammonium jodide. Such a
procedure may be carried out in aqueous solution or using anhydrous conditions, for

example using triflucroacetic acid as solvent.

Compounds of formula (V1) wherein L® represents a halogen atom may also be prepared

in accordance with the following scheme:

NO,
N rR*
ol
. Step (i)
R, N
S—A
RS
(X}
Hal
N R*
= | Step (i)
Q e
®); S /]
S——A
s
R® ©
vy

NH,
N R
o
(R%); e
S—A
RS
(X1
Step {ii)
Hal
N R*
e
R’);
X S—A
RS

(X1)

wherein R®, R*, R, A and n are as defined above and Hal represents a halogen atom.
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Conpounds of formula (111), (I1V), (V) and (M1l) are known in the
literature or can be prepared by anal ogous nethods. Pharnaceutically
acceptabl e salts nmay be prepared conventionally by reaction wth Ghalb 26
appropriate_acid or acid derivative. Conpounds of formnul a5|gl and their

phar maceut i ¥ PP8%8Lept abl e salts have affinity for the -qqq‘@“i”%@ptor and
are believed to be of potential use in the treatnment of certain CNS

di sorders such as anxi ety, depression, epilepsy, obsessive conpul sive

di sorders, 2Stepiiytypically, coopgsestthe esentfranuitabie educieg aggnd sgch & imingiowders tadi sease,

age rel at ed §iog8icbmpeund@eedriniig ()d m | d cognitive inpairnment), Parkinsons
D sease, A (Attention Deficit Disorder/Hyperactivity Syndrone), sleep

disorders (igcludin i sturbances qf Circadian . rhythm ., feeding disorders
Gueh s anor Siep 1l stkall riires S GRrdeafanieadon find, o adiHoup PER-HHERS buas
such as cocasatece iniepseniumigns s deecrippliabavpAptiawed dyicapversianteiali®.cnia (in 30
particul ar cognitive deficits of schizophrenia), stroke and al so disorders

associ at ed Wsief (iippicelly chhpisaB thd ke OF a Baittie dXjdahysush @b nishomighiearmphal us.
Compounds o ?gghmgﬁ{g_l on are also expected to be of use in the treatnent
stroin

f od
of certain Cﬁ’ g testinal) disorders such as IBS (Irritable Bowel
Syndrome{. Conpounds of the inventiop are also expected to be of use in the

t r eat ment0 of Ceypeaindy of faemuia, (M) whetein by EBREeseRs a|tdflyorpmalhyirdfonyloxy afand of
formula (1) mey be piepaned from doowblnds of frmpladl) as defihed athoyechyf diadotisatiose as a
t her apeut i ¢ Sa¢bRANYE RnowrmBMbdsd, CollbRéd byhdalifg LndRALEBIO condifionB) foldwedayi s of the

above, di sor citimehlih¥iofhbeyduioné BMGHidech v UeES of £5ad, sizEROUNT Of

formula (1) or..a pharmaceutically ac abl'e s reo for use in the 40
treatment of PH8BFPessi on, anxiety, Al zhelmers disease, age related cognitive
decline, 15 ADHD, obesity, mild cognitive inpairment, schizophrenia, cognitive
deficits in Ceupiundphiformua ditkl(¥). (\dRand (Mill) &Fe RnovwGn Ax0ieratiz 03/a08e580

PCT/ EPO3/ 0318épdrB€ by Bivgdousd metrddé.her provi des a nmethod of treatment or
prophyl axis of the above disorders, in manmal s includi ng humans, which

conprises adginister.i to the sufferer a era .call ffective anount
of m; conpou n@%wafe&"%j'?éggpﬁabgerséﬁs Bﬁ&ﬁﬁﬁﬁegﬁ{epfgl“%@g%‘agﬁ %&Eﬁag'iﬂ"é" ' é’l‘?
t her eof .24 n 2pRMANiBle agidX@cid defdVe v ent i on provi des the use of a conpound of
formula (1) or a pharmaceutically acceptable salt thereof in the
manuf act ur e Qémpourasbfarmrul (If a1d theiephanmadetcally 8cdeprable saits paveffinitpfors of t he
?ﬁgygag: sor gﬁé %iH'IieQe&'pbrF ﬁn@aﬂe%?évea iebdeRenlia lugihﬁﬁé trdhtrreft &%ﬁﬁﬁaPLeugL .
i et e 080 B W o o A
hi ppocanbus, MgEaIRRs SEGNIHYE MEMPTY AIRIARIS (¢ izheisiers Aisease, age related cognitive

decline and mild cognitive impairment), Parkinsons 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

T 30 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 treatment of certain Gl (gastrointestinal) disorders

such as IBS (irritable Bowel Syndrome). Compounds of the invention are also expected

to be of use in the treatment of obesity.

35

Thus the invention also provides a compound of formula (I} or a pharmaceutically

acceptable sait thereof, for use as a therapeutic substance, in particular in the treatment

or prophylaxis of the above disorders. In particular the invention provides for a

compound of formula (1) or a pharmaceutically acceptable salt thereof, for use in the

40 treatment of depression, anxiety, Alzheimers disease, age related cognitive decline,
ADHD, obesity, mild cognitive impairment, schizophrenia, cognitive deficits in
schizophrenia and stroke.
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Application No. PCT/EP03/00462. Thus, according to a further aspect of the
present 15 invention, we provide a nethod of pronoting neuronal %&OV\QQ
within the central nervous system of a mammal which conprises t ) %ﬁlﬂ%f
adm ni steri}r}‘% a conmpound of formula (1) or a pharnaceuti cal h% accept abl e
sal't thereo?PGPler to use the conpounds of formula (I FGHEPPHEIHpy, they
will normally be formulated 20 into a pharmaceutical conposition in
accordance with standard pharnaceutical practice. The present invention

al so provides a pharmaceutical conposition, which conprises a conpound of
formula (1) The iavenitian fustbernyiroviddsla/metbod pf tedatraerd at propidaxisodf thecatdve

phar maceut i c@bdrierdGA AithtdISin6ladihg Rimard>whicl Berhprites Héminiltering tM8 istfger of the
I nventi on, “Qih%%g@ﬁ%aggeﬂc%%%nﬂ{f f&iﬂsﬁ&hﬁ Sff?r )a&?'aé’f)q% ?&Hﬁ{‘a‘ﬂ}
tenperature an tnospheri ¢ pressure, 1s usually adapte or oral,
parenteral ofcoPRiBpleSabig{e st rati on and, as such, may be in the form of

tabl ets, capsules, oral liquid preparations, powders, granules, |ozenges,
reconst it ut alnlapcihenaipest, thieiveotionlpgrevides thendsesd bl compobnadt of dorewiar (l)oapensi ons or
Supposi t or i esharfhativalipdedeptablesalt tereoct th e FARGELRNT adhalidmwat R Lde iAr ef err ed

Tabl ets and ﬁ@%mt3%r?ﬁgﬁ&is%g%%bﬂéﬁ*@s.my be in unit dose form and

may contajn conventl orla XClI pl ents, such as binding agents, fillers,

tabl etti | ubricants, disintegrants and acceptable wetting agents. The
tabl ets may BriTegataganiste haye)thegpatentiabtonke panablevef| increapinghbase aed jearning-

phar maceut i ciatiuged getysialylatedr sdurdn qgeil ttequespainabraipnegiony sbeh s thdeatfroedialof , f or
exanpl e, aquRRipsraPlold lakid SAé8HEREE HippocsApus! |d2NBescAbdY $i ARRmalioHal Fatéht
elixirs, or meicOen N, Pt ﬁiﬁ?bc%z.aﬂfs}’ aBlohiff lohE Drthef %E tofmét?rg,geﬁ@” th

|
h p . Pt b&f Or e .USe, | 0
contai ' EonvBrebah 1 BN 7 pRios Al promouts Beuriial drpe bl te briralneny iy |

agents, nonsYitereefiameBrRLvRIch comprishs thesten @ administering acampoynd of formula
pr eser vat i ved) orarphamacedigally anteptable saitheieohal f| avourings or col ourants. -12
0 7 AUG 2006 WD 03/080580 PCT/ EP03/03197 For parenteral adm nistration,

fluid unit dg 1d Q& the aérﬁ%cf?InaPaf fsﬂmhﬁ Q)l ih ;‘Héﬂﬁ am&;?@im%ﬁﬂau f&r{?n%aai vention
h O Cal | R 4 A %t VeRicl e th
compound2d deBRTRTBIPHRL CTRRRRER A dae N SRB RhembRce Al BaclSe her
suspended 5 e Ripsendnyention alsp peoviden  PhaymaceuticalSomppsitipns whish Comerises Be
conpound cancdmpadng stiormuda (por a phafreadeiticalvanteptable eaktt hiemof,landad bef ore

filling intoprarsaddutibdng addeplabRrcafi@poul e and seal i ng. Advant ageously,
adj uvants such as a | ocal anaesthetic, preservatives and buffering agents

are dissglved in the vehicle..To .enhance the.stabilit the c osi tion can
be frozg% agfb?’"PFg‘f'Fﬁ' fnﬁﬁ %thnhoé%\\ﬂ @Yeng%‘@@ mvegtbgrpr%/d Gy ¥ vacuum
Par ent er al 18Vitably pbaabiesi derapasatuiecand alrpospheric Riassyi: IsisHgihiadanrted iR ofknner
except that pdrenterahgroectal adminishatigreardk:ds sucht ey beinitiee form o tablets, odpsolesng
di ssol ved, agrdl IquiiPrépafAiohs Powders Odratifies, REEHAEP, recdnettudplelpoWém) i on. The
conpound cannfagaBibk inflsaGd sBicHSRP SipndichsDr BiidoBifories. Orally administrable

- - 30 compositions are generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and may contain

conventional excipients, such as binding agents, fillers, tabletting lubricants,

disintegrants and acceptable wetting agents. The tablets may be coated according to
35  methods well known in normal phammaceutical practice.

Oral liquid preparations may be in the form of, for example, agueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liguid preparations

40 may contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), preservatives, ang, if desired,
conventional flavourings or colourants.
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oxi de before suspension in a sterile vehicle. Advantageously, a surfactant
or wetting agent is included in the conposition to facilitate upif Qsgm006
distribution of the conpound. 15 The conposition may contain from0.1%to
99% by wei ght referably from10 to 60% by weight, of the active material,
dependi ng oﬁ“”fp @888 hod of administration. The dose of th&@THRIYMY used in
the treatnment of the aforenentioned disorders will 20 vary in the usual way
with the seriousness of the disorders, the weight of the sufferer, and
other simlar factors. However, as a general guide suitable unit doses may

be 0.05 to Jrgpﬁhrémeranaurﬂmmﬁoﬁt}iuw UhitQRsage 18R 418 prebBled MY £carfbdufig 40 NT;
and such uni tonng%%s Wdrpné}h%fc&h g ‘i’é‘%é\'tﬁérs&% d%@?ﬁlleaveg\ﬂ%[ ﬁx'though

adm ni stration hera

re may
extend for acPfﬂPR%‘F’ e\ﬂ%’@?@" g‘F"’e'? EY'?&"’"%@"%" F%'bp‘? & rs‘i’ﬁ?@!‘?ﬁﬂ* ng but
not |imtéd obdipwivedisthgyahigat Bmfelaﬂps peluiansibe cemmtwd AN Pﬁf’-‘!§5°|‘$ﬂ§‘é@f fication
are herein i injextigroarat fil@r Stgrilised beferedlling énto & seitable vial dr amplowdd aplsealimat | on wer e

speci fi cal | y saightdgadiisly, Gdpbants sutdias atQA draebielid) pREOVAIVES Endbuffetihgr ence
herein as thg g‘gﬂs SdldisbovaPinfad vefhféf hI'0 e-FthnJe%é ﬁl? l%%ﬁbﬁ%ﬂ % B8 35

Exanpl es il n e t1on.
DeS(r:nrjl pti :)n zq;;ag[eg) QB'F{?%E% % 881 oie%nfer\(ﬂcwgp]h . %f"’IJI
bi s- ( 2- CAP or SUSPERSIPNS-ARPIABateH it %@ﬁtﬁﬂ lwe(sampgnamsr 2NeaPt wahwg comaeuUnh
car bonat e ( 9isCayspengBdinihg vetisieinaidatbdf beingalissolypd:; remd sterilizfation cannot be

3 br onD- qui N@bicRmRkhEBY RS- 'ﬁﬁooﬂnﬁo&iﬂ’&h)bes(éﬂe StosaRyidRr shon et
Ctshenat o’ waub e shigehsioh ifa 9’% ﬁ; 9’3"“‘3?8;‘&%‘5%52[23 ‘o
bl ent terrp@?%{’ttffr"éc“‘{f%l'ﬁ{h&fomw it fReilfets nitRem dis @M‘%@"}Pﬁg ol ution

washed Wth water (300ml), dried (MySO4) and concentrated in vacuo to an
oi | . The oi | ThasompakBiod mayAU@aRGO6 0/ (30388 0F S@ighCpretdrally 68D to 60%i f i ed by

chromat ogr ap B?/ weigRY, ofthé aétive GRiterial, dépar@ingioh thedmethadl bFsdmisibtration.
rrethanol/dlch oronethane to afford the title corrpound (D1) as an oil (2.6q,

8. 5mml 99 8H | 3 3 H br S
7.14 (1H, d, {?ié dosg qg%c "IP°§%" used jny %?%3""3"@9&%%? ?‘}!‘Fdffﬁ’de will .
7.8Hz), 8025Vary i the usug! wapwilf he %@%Be%smhedilso\ﬂdm ﬂze weight o §§ff§aéct rum :
CLl4H16Br N3 r eogiptherssirBll fR0rs. fowaver, 38 6/g80& al duitle. suit@lde unit gases mag be 0.05
3- 1 odo- 8- (4- pe1d09Img)infues aiably D:05/t) 200G bt éx@rplé220 18 40in; @he seth unit
3- br omo- 8- (4gh&k Wil prefeRbiya diministbrba QHE Py Sitiodgh bdmihREation MéfEdah, CoOpper
once a day may be required; and such therapy may extend for a number of weeks or
25  months.

All publications, including but not limited to patents and patent applications, cited in this

specification are herein incorporated by reference as if each individual publication were

specifically and individually indicated to be incorporated by reference herein as though fully
- 30  setforth.

The foliowing Descriptions and Exampiles illustrate the preparation of compounds of the
invention.

35 Description 1
3-Bromo-8-{4-methyl-piperazin-1-yl}-quinoline {D1)
bis-(2-Chloro-ethyl)-amine hydrochioride (3.7g, 19.2mmol) and sodium carbonate (9.0g,
85mmol) were added to a suspension of 3-bromo-quinolin-8-ylamine (3.9g, 17.5mmol)
(for synthesis see Gershon ef al., Monatsh. Chem., 1991, 122, 935) in n-butanol (70ml).
40  The stirred suspension was heated at reflux for 72h. The reaction mixture was cooled to
ambient temperature, diluted with dichloromsthane (300ml) and the solution washed
with water (300ml), dried (MgSQO,) and concentrated in vacuo to an oil. The oil was
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(I') iodide (5.49, 28.5mmwl) and potassiumiodide (9.6g, 57.8mmol) in
hexanet hyi phosphoram de (20m ) was heated in an oil bath at 150C for 21h
under argon. To the cooled reaction mxture was added tol uene M.%Qmmﬁand

1M hydr OChl\gBIO%gS]O%tﬁaCI d (120mLl) and t he whol e was shaken ¥+Z’?/ﬁ &?‘1% for 5
n,

m nut es ble brown solid was then coll ected by washed
with nmethanol (3 x 40m) and resuspended in a m xture of dichl ororret hane
(150m ) and 2M sodi um hydroxi de (150nl). After shaking the m xture

vi gorousl y, puiGed msdirorpategraphyeoviensiliceegel élitingeritbd gragiented wi t h

di chl or onet hagRakol/dichibdelhana tb sHgré tedige compuund (D1)zatan cld.6908 Binmgs Wer e
transferred g ) 0 a separating funnel and the | ayers were separated. The

aqueous phas t han he
conbi ned or g%‘rﬁe@aé ?%Eﬂ &g—,y(hg'r&esg %h‘cﬁi"é@nﬁc(edrl]? ’qée%ﬁnfja br own
oil (1.5¢) viitHch d@m&ARent] (1Feddpd =2 Spadifidl daid 3t B8Rt é=of the
title conpoudh@Hz®)D2) and 3- brono- 8- (4- net hyI pi perazi n-1-yl)-quinoline (D7) -
in a ratio offags Specthlith S CiHBIN edunes BOSBL7¢fouAe BOG/30B(MHTE next 25 stage (see
Exanpl e 1). 3-1odo-8-(4-nethyl-piperazin-1-yl)-quinoline (D2): bH (CDCl 3)
2.41 (31 11, Qn?Z (4H br s), 3.42 (4H, br s), 7.14 (1H, d, J = 6.8Hz),
7.29 (1 H doesprietio Q 44 (1H dd, J = 7.8Hz). 847 (1H d, J =
2.3Hz), ¥ ogi-ofn8-¢-meth 'EP%'FE'}‘" “Xhguingline 02 m - Cl4H1e1N3 requires 353
f ound 354 (I\Mnyxture©03m~$ m—mgﬁylanlpe;aaubwl)-amnoimdamI(haﬁg.r$e7n(nw). copperi rr ed
m xture of 8inedideo@uagn2s.Smmol) 260 potasdiunbiodide(9.6g, 157 Bamhalcinaci d (500 nml) was
treated Wty xﬁhbﬂgﬁﬁéé%ﬁérﬁhmeqmrﬁﬁ%s Beatd iR Bn B bathRR A 50°C18¢ 5@ e 10

N § odosucar R0 e deds ;?h’e%Qadtfédf@uceiﬁsé’fﬁﬁgh”%‘?‘&? 9N ¢ e

for a fulk hedcid@2 éf"gﬂ‘@ “@BGI plenaigorqusly fer plesy TBe inplible brawmnt  was
renoved in veelidwas theasbliegted tpy ﬁﬂ@hmm*md@mbemmr@s(ac; 40rvlpandresunpendeds
di ssol ved i nindimikiuce of dizhibsmetiane I() 50mitbndedhadivpuneizadde@50miM Aftersat ur at ed

aqueous  SO4HARE tHeAhRBAAS &Qﬁi{%ﬂeﬁlﬁko(u&e*naieﬁa\ was-fif WaSHéd ﬁiﬁ{i i um

hi | ph
thi osul p ated.a,%r% mgnéez dihed. T gﬂibbﬂﬁ e g T o

organi c
SRRy %@nrf%a@q (D TaYe[RHeTD PRateY (1% AGISQUEPNASe NaB 7 AUG 2006

WO 03/ 08058OBNU@I¢EPUBﬂGUQ'9methBE§ i%/%ﬂ@"ﬂ'l anddhe eambinedgrganie exteacts wese gi ve t he
title conpoudridd(B3350L)B68 concebridd wea browy eil {1CBy) shich dvas HtentifiddByNMR. 65 (1 H,
app.t), 7. 94sdeédrbscs';59as Bmittird df this titk-dompdurk(D2)-bihd Slbrona=s thyR- 19 (1H d,
)= 242) ;5 s SRt v (69} BBsd BAY. 1 il Wi be Huchy i ext
Descri pti.on
25 stage (see Example 1).

3-lodo-8-(4-methyl-piperazin-1-yl)-quinoline (D2): 5, (CDCl3) 2.41 (3H, s), 2.76 (4H, br

s), 342 (4H, brs}, 7.14 (1H, d, J = 6.8Hz), 7.29 (1H, d, J = 7.4Hz), 7.44 (1H, dd, J =

7.8Hz), 8.47 (1H, d, J = 2.3Hz), 8.98 (1H, d, J = 2.3Hz);

Mass Spectrum : Ci4HysIN3requires 353; found 354 (MH").

Description 3

3-lodo-8-nitroquinoline (D3)

A stirred mixture of 8-nitroquinoline (100 g, 0.57 mol} in acetic acid (500 ml) was treated

with N-iodosuccinimide (155 g, 0.69 mol) portionwise over 10 minutes, and warmed to
35 62°C for 6 h. A further portion of N-iodosuccinimide (25 g, 0.14 mol) was introduced and

the mixture stirred for a further 16 h before cooling to ambient temperature. The solvent

was removed in vacuo, keeping the temperature below 35 °C. The residue was

dissolved in dichloromethane (2 L) and washed successively with saturated aqueous

sodium bicarbonate solution (2 x 1 L), 10% aqueous sodium thiosulphate solution {1L),
40  water (1 L), brine (100 mi), then the organic phase was dried over magnesium sulphate.

The mixture was filtered and the solvent removed to give a yellow solid which was
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8- Ni tro- 3- phenyl sul fonyl qui noline (D4) 3-1o0do-8-nit roqui noline (D3) (135 g,
0.45 nol ), was suspended in dinethylformamide 10 (2.4 L) in a 5 L 3-necked
flask fitted with an overhead stirrer, under an argon atnosphefé. AUGHOE

m xture was_treat ed successively with anhydrous sodi um ph | sul finate
(99.6 g 0. 68% WO and bis-(copper (1) triflate) benzene K 56‘%*310%&3’?7170 g,
0.338 noi). The resultlng slurry was heated to 65 C for 18 h. The m xture
was cooled, filtered and the solvent evaporated in vacuo. Acetone (2.5 L)
was added t o rédngtalized tom etthb acerate tdgivesthk title comgdund ¢DB(168TG07hi)larmat e was
evaporated i e,wcg a further 2.5 L of acetone added and the m xture

filtered agal n VaR e e
di ssolved in §f£g_[l$£?3£@/@§n% ‘?{gdfgz {1@1 %@/H%Seouén ZHZElsjag‘:’(JZ X 2 L),
and the or gat(ﬂ s dried over magnesi um sul phate and the sol vent
evapor at e |Mii5$/ BeRYUMTHesHelbke keawiresP0; Boundid®! (MH).purified using a Biotage

flash-150 20 chronat ography apparatus (5 kg silica gel) eluting wth hexane
and |ncrea5| PRsciltRg t i ons of ethyl acetate to give the title conpound (D4)

(81.5 g, /o“gﬁ W foﬁ gol 6DI\/SO) 7.67 (2H, t), 7.57 (1H d,
7.96 (1H, ?Lg’ g;:é' d). 8.59 H d),
9. 50 ElH d) 3-ledp-§ALroquiy %ﬁ %s%!hwzw&a%nﬁ%mﬁﬁethﬁfe %Fgé% (|v?40).
Descri pt |10n 2. gLyiniafol Qiphl@ﬁmasbﬁﬁedM@MWB%SW@B)UHAG@M@W of

8-nitro-3- phefmttssuéréorrwsqmjctumlwasere(a@d)suéoéesvklgwltmiﬂlymmk sodium

t et r ahydr of UpAghyls3RntéT65.6h)0 808 MoROSRLbiL- &t(n)&ﬁfﬁé)seﬁzéhée&n Ex@ﬁ%gtltam um

(L11) chiori g%sbﬂnoﬂq%ﬁ‘u’%ut éslu 43 H%Qt el xg.ﬁ’ef’ 0 e’

bat h, t
Uhe addi t1 onNisied fsibe Spikent avapor 'UtVPg‘F?e\M\é?%Pgﬁﬁlwaﬁ deq t fhe reeidie,

m nut es tlhen aﬂmhélsobl ions fillered A be fillsate was ouapasaied intvacwe, arfuither g6k ofdcelan® a 5 L
beaker. The madgadcHng tisd mixtweel fikwédidgaim Thesolvestawascvayorped in vatuo and thddi t 1 on of

solid 35 pot ?@sﬂu&@s@@lﬁé@ﬂ%@rdf&nﬂB@%n&ﬂa%&%tﬁ10% aqedus dmidnid @502 0), 0. 86
mél)5 W_?_f] add%ﬂd 8%y Jn?éﬂ ﬁ@ XAHJdLng faﬁ'?ﬁl n@ ecﬂdqgéi&ﬁe{& E\SJEBJa ' n pH
conbi ned orgé{h‘fag esthﬁlp W”H'C‘?i‘fsf'@a? 'l? el uting vm t h

further épchFUPG‘ fa@nsaeaareqxsm@mﬂeﬂ piyting ‘&'EE"!Q%FQB ?'Pf’ 'ﬂﬂ@ﬂ?’@ﬂ omet hane (1

L) . The conbpropdriiongafiatinyl pledate o ghas tbe dittea@enpaind (R4) 81D gi $8% yassa yhllew subj ect ed
to purificat isgm using Bi ot age Fl ash- 75 chronat ogr aphy apparatus (2 kg

Sther 1o g vaTdiDISO Sor 81 ORI RO (AL, S LBRS) B PHIPEY plsBti
EE 0 t7 AG gb(%,ge( 3?6%8@@ PCf’ﬁPOB?OBlQ? SHkmol 3) 5.0 (2H, br s)I @

7.02 ( 1H25 dd Massy Spestiunm:1CgHo SN2 reguites 31 found 815 ( 7.59 (3H, m,
8.00-8.40 (2H, m, 8.70 (1H, s), 0.09 (1H s);
Description 5
8-Amino-3-phenylsulfonylquinoline (D5)
A slurry of 8-nitro-3-phenylsulfonylquinoline (D4) (46.7 g, 172 mmol), in tetrahydrofuran
T 30 (750 mil) was added to a stirred solution of 30% titanium (i) chloride in aqueous HCI
{470 mi) [Supplied by BOH] cooled in an ice bath, at such a rate that the temperature
was maintained below 35°C. Once the addition was completed, the solution was stirred
for a further 10 minutes then water (1.5 L) was introduced and the mixture poured into a
5 L beaker. The rapidly stirred solution was treated by portionwise addition of solid
35 potassium carbonate in order to attain pH ~8.5. EDTA (250 g, 0.86 mol) was added and
followed by further potassium carbonate to maintain pH ~8.5. The mixture was
extracted with dichloromethane (3 x 1 L) and the combined organic phase passed
through a silica plug (500 g) eluting with further dichloromethane (1 L)} and 10% ethyi
acetate in dichloromethane (1L). The combined organic phases were evaporated and
40 the residue subjected to purification using Biotage Flash-75 chromatography apparatus
{2 kg silica gel), eluting with dichloromethane and increasing proportions of ether to give
the title compound (D5) (34.5 g, 72%) as a pale brown solid;
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Mass Spectrum : C 5HI2SC2N2 requires 284; found 285 (MN. 5 Description 6
840do- 3- phenyi sul fonyl qui nol i ne (D6) 8- Am no- 3- phenyl sul f onyl q noI | ne (D5)
(31.6 g, 0.11 nol) was dissolved in trifluoroacetic acid (60 n

m xture evaﬁ, 3 The resulting brown oil was dissol ve? JF E@ﬁﬁ n|tr|Ie
(200 M) an dropwise to a stirred solution of n-buty nitrite (6.1
m) in acetonitrile (300 mM) naintained at a terrperature of <56 C. Once the
addition was conpleted, the m xture was stirred for five mnutes then
tetra-(n- buw(CPSHIBRAI(E brsuivd2 ((Hxdd), 7.25 tbl, dd) 744 4t D). B PSRN ®). keepi ng
t he tenper at 810@-8.40¢Rkvm)1 8.7C(1H Is¢, h@Kf1bk &), was stirred for a further 20

M nut es t henuggySrieininat LM, SO NAGYGIres8e; and2asasiHl)ie was subjected to
flash-75 chrorrat ography (2 kg silica gel), 15 eluting with hexane and

di chloro Qne | ve a brown solid. This was dissolved in

di chloro {pgi and washed wi th 10% aqueous sodi um t hi osul phate (2
X 300 n1) m@&'ﬂm'ﬂﬁ@ﬁﬂgpiﬂﬂ'ﬂﬁmﬂate and concentrated to an orange
solid. This swmind-3-phanystimylguinblinedDBR(B06 g 0.1¢imaod) wasdigsolveainconpound ( D6)

(25.2 g, 75%:flt§lﬁoa'tehdﬁbd(6ﬂﬁﬁl thé eittare exSporited. Cid rBiultingXtowd bit whs
7.53-7.63 (3$ ?vea) ace?onﬁﬁg&ﬂdd ml@)mdgd g‘%ﬁ&gﬂmﬁeﬁm&:@gﬂg h!;eg ;7),8 6(1
i ined ata

H d), 9,32 rhI;n ton rqe :{0 ml) main empera ure o <5 Once

MH ) . |
g- ( 42 t - But 3>C< i Pﬁmm'ﬁpls&eﬂat?ﬁ mixture was shredh{or fva Pipuies enleira-e (D7)
8- | 0do- 3- phebutylBainianum igdide (32 5 ©.22D601) died Podiomeise. teeping thewempetiatuen| ved i n

dry, de- gassesiv ErxaThe(raﬁﬁurmMs $tinda foral foaer 20 ihlResSthen tortdeiatedsm added

sodi um t - bUt bS’ sague@ )toﬁﬁﬁ)-ﬁiéhr 2GR gdlj, Per azi ne
A S T
t ds- (di benzy#irHEROSHARS Q% aqupoys sthw Wpf‘a%{a x300

di cycl ohexyl| photried iomer- rﬁawwmsdbhmﬁhqmrmnmmtommgﬂge(@lmﬁm was 73 mmol )

in dry degamﬂaeaiwmmemaﬁal&bg'rbétrfemueaorﬁﬁmam)(mizsg TS%} A8 £ dgmﬁellﬁivi rred at
40 C for 5 EE}ter whi ch a further charge of catal yst was adm ni stered

SR ﬁﬁs@é?giﬁ DeLER 7D 23R A BB AR I RS e e

adsor bed ont% 2{1H. &4 9-32{3HHr omat ogr aphed on silica el uting with 1% met hanol
i n di chl or onMassePrectiam g Crdt N S| requites 396:fpend#96(BH)). (22.0 9, 76% as a
yel l ow sol i d: 5H (CDCI3) 1.49 (9H, t), 3.31 (4H, m 3.72 (4H, m . 7.25 (1H,

m, 7.52 (2|'be§ forn? (3H m 8.00 (2H, m 8.76 (1 H d) 9.21 (1H d); 40
(I;/B$S Aage 4-Eg %;cWrﬁl)pﬁ%%zrlﬁ ?-yf'-g%heﬁﬂgﬁ]fiondﬁ?quil(om)mﬂ Description 8 -16
8-Iodo-3 phenyisulfonylquinoline (D6) (25.2 g, 63.6 mmol) was dissclved in dry, de-
gassed dioxan {500 ml) under argon. To this solution was added sodium t-butoxide
(8.56 g, 89.2 mmot) and 1-t-butyloxycarbonyl piperazine (14.2 g, 76.4 mmol) followed
by a suspension of catalyst under argon. The catalyst was prepared by sonication of a
-- 30 mixture of tis-(dibenzylideneacetone)dipalladium(0) (1.75 g, 1.91 mmol) and 2-
dicyclohexylphosphino-2'-(N, N-dimethyl amino)biphenyl (2.25 g, 5.73 mmol) in dry
degassed dioxane {10 ml) for 2 minutes. This mixture was stirred at 40 °C for 5 h after
which a further charge of catalyst was administered (prepared as above on half the
scale) and stirring continued for 16 h at 40 °C. '
35 The mixture was filtered and the solvent removed. The residue was adsorbed onto silica
and chromatographed on silica eluting with 1% methanol in dichloromethane to give the
title compound (D7) (22.0 g, 76%) as a yellow solid;
o4 (CDCly) 1.49 (SH, t), 3.31 (4H, m) 3.72 {4H, m), 7.25 (1H, m), 7.52 (2H, t} 7.57 (3H,
m) 8.00 (2H, m} 8.76 (1H, d) 9.21 (1H, d};
40 Mass Spectrum: CpyHz/NyO,4S requires 453; found 454 (MH*),

Description 8
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WO 03/ 080580 PCT/ EP03/ 03197

8- (4-t-Butoxycarbonyl) pi perazin-1-yl-3-(3-trifluoronethyl)phenyl sul fonyl qui n
oline (DB8) This was prepared from

84odo-3- (3-trifl uoromet hyl)phenyl suffonyl qui noline (D34) in an Dgr&“%@@us
process to tHWAP¥H8Bri bed in Description 7 (D7); 5 6H (CDTEYEPBE3PDH s),
3.32 (41-1, t), 3.73 (4H, t), 7.28 (1H, d), 7.59 (1H, s), 7.61 (1H, d),

7.69 (1H, t), 7.85 (1 H d), 8.21 (1H, d), 8.28 (1H, s), 8.79 (1 H d), 9.23
(1H, s); NMass-{Sranitoxycarichyhipipbiixticy{-3-Carifluemmdhyi)jtenyisulfdaylqiihbline

Descri ption

8- (4-t - But oxyearbaon

Pr. (epar ed usi %'sgf‘?saa‘ %#at? ‘gﬁ mgq%f‘*zé'@"?‘ ﬂ%hé?tﬁ)g’g’ﬂgéﬁ%jgwr%e %@34?'%& 7 (D7),
usi ng 8- i od@DAOSRUSRIPESS ths desFivst nRescir ng, 0.51 mml), sodi um

t - but oxi dé (@8(55@0*3)1@01&Hmm32 (4, ()I&IQJWI. Bx'&t'é&t%bHyl'f)&%iﬁtipt:)p'éﬁhﬂifhd).(122
ng, 0.61 mml7)69 (1K t5-7.851bicay, Bl2i (e ey @e280nBE) sh paBI(elid) e 29 (1H]18); ng, 0. 015
mol) and 2 Jpsdisp ¥&hﬂh@%§mﬂ§ﬂ§'r rés 52 NidndisER (Nk*). am no) bi phenyl (18 ny,

0.045 nmmol ). This resulte n th OI‘IT&'[IOI’I of a m xture containing the
title corrpou:h? éﬂ@) The m xture was cooled, filtered, the sol vent
evaporated a Yde material was used d| rectly in Exanple 14 (El4);
Mass Spedfr udr(4dButoqatenyhbemepiperazinarylflophanyl nylgpsnoling (DM scri pti on 10
8- A no- 3- ( 2-Pedpacsdn)girigeamydraldgbasyrbepss tothatdesCribed)in Basqupticwd? fDT()).msmg 8-

3-(2-chl

oo zgzz'é%?*“@wgr3;‘“‘“”“"‘%%2%% @egg,,@(lg,% e g
7.07 (1H, d

8. 44- g 46 ()1|($"b lidgnedpe opgjdipgiadiugng )5(1 Sectrum :

C15H11Cl NléozQlcw@@flﬁxvleaosvmeo-23(m-dm§mamm9)biP3\2myl((Wrm;; %@ﬁ\ol)-p'miaan 11 30
8- Am no- 3- ( 3vestlted io)tihfanpation|ob a wadurk ronthiniag tHaltide dBmppand@9).Tbamixture

3- (13- chl or 0) pas YIS fterey  thé sovent &v a&falana%e(&&&é nhfénﬁl%a%ﬂ%b@ﬂi?ébﬁ mprocess
to that descr?%ﬁé |1Q( 4s)cr|pt|on 5 SH (CDCI 3) 5. (2H br s), 05
dSs.

(11-1, d) § Spectp czsggaﬁsgss @ﬂg’fﬁsiﬁ@%‘@ghﬁ&res 318, 3gooof éﬁﬁd 5)19,

8.70 (1 H,
321 (MH 20 Description 12 8- Anmi no-3-(2-fl uor o) phenyl sul f onyl qui nol i ne (D12)
Prepared froDe8eriiidn 100r 0) phenyl sul fonyl - 8-ni tro-qui noline (D20) in an

anal ogous 4@.-AHnees@ %MOlbwendﬁﬁﬁéﬂJ&ﬁﬁndlﬁnzib gyiption 5 (D5); 8H (CDCl 3)
? é 5( %1 6 % b'i’re%}ared7frm3-((§ 'Ehlotto)pheZyI%Eor(yi-B—Hltr mnoﬁn@ﬁ)ﬁ}m‘én ér)aloggu 46 (1 H m,
process to that described in Description § (D5);
25 34 (CDCl3) 5.0 (2H, br s}, 7.07 (1H, d), 7.27 (1H, d), 7.43-7.47 (2H, m), 7.52-7.57 (2H,
m), 8.44-8.46 (1H, m), 8.77 (1H, d), 9.05 (1H, d});
Mass Spectrum : Cy5H,,CIN;O.S requires 318, 320; found 319, 321 (MH").

Description 11
- 30 8-Amino-3-(3-chloro)phenylisulfonylquinoline (D11)
Prepared from 3-(3-chloro)phenylsulfonyl-8-nitro-quinoline (D19) in an analogous
process to that described in Description 5 (DS);
B {(CDCly) 5.0 (2H, br s), 7.05 (1H, d}, 7.27 (1H, d), 7.43-7.57 {3H, m), 7.89 (1H, d),
8.00 (1H, t), 8.70 (1H, d), 9.08 (1H, d);
35 CysH,3CINLO,S requires 318, 320; found 319, 321 (MH"),

Description 12
8-Amino-3-(2-fluoro)phenylsuifonylquinoline (D12)
Prepared from 3-(2-fluora)phenylsulfonyl-8-nitro-quinoline (D20} in an analogous
40 process to that described in Description § (D5);
&4 (CDCl) 5.1 (2H, br s), 7.08 (2H, t}, 7.27 (1H, d), 7.36 (1H, t), 7.46 (1H, m), 7.55-7.63
(1H, m), 8.19 (1H, 1}, 8.79 (1H, t), 9.14 (1H, t);
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(1 H m, 8.19 (1H t), 879 (1 H t), 9.14 (1 H t); -17 0 7 AUG 2006 WO
03/ 080580 PCTI EP03/ 03197 Mass Spectrum : C, SH11FN202S requires 32@ h@l'i Ej)
303 (MH ). Description 13 8-Am no-3-(4-chloro)phenyl sul fonyl qui ?'A @ 13)

5 Prepared {iQ Dostis {@- chl oro) phenyl sul fonyl - 8-ni tro-quinol i @@ HB?B in an
anal ogous process to that described in Description 5 (D5)P & 13) 5.0

(21-1, br s), 7.05 (1 H, dd), 7.25 (1H, dd), 7.42-7.53 (31-1, , 7.95 (2H,
dt), 8.68 (1H, d), 9.07 (1H, s); SS ectrum : ClSHllNZSOZCI requires
318, 320; folfass %a@trus\zﬁxéwb)zozs muwﬁqg U303 M

8- Am no- 3- (3-f 1 uor o) phenyl sul f onyl qui nol i ne (D14) Prepar ed from
3-(3-fluoro) pb tionl f30nyl - 8- ni tro- qui noI i ne (D22) in an anal ogous process
to that desc gi

q,;%;& 99 ,‘; “]..g 3*—&)( CDCI3) 5.0 (2H, br s), 7.05.
11-1rdd 9 dt 772 (1 H
&), 7855 (1 mepas " % phaws 0 ywumsme % (Rt ngpebtiportis~
C15H1/ Nzostpﬁoé%ﬁfltﬁé'@tgwb%'umsmo Descr i ptlon 15 20 :

8- Am no3- ((4- by @G 5t (28| bros).ohed ﬁwyf))phéﬁwlﬂ;dd)‘ 3A7CRE (36l mhd.95028) dtpr epar ed
from 3- (4- br gge{#,id)id.0zaHPERt hoxy) phenyl - 8- ni tro-sul fonyl qui noline (D23) in

an anal ogous Q t ” 8H (CDCI3) 5.0
(21-1, br.s) NB%SC)%‘?&?T{Q dg-ﬁ,m%?ﬁ%n %’?ﬁq g’c-B 95@%‘59741?“3‘?'2@%% 7.65 (1H,
dd), Sﬂ(lH d), 872(1H d, 9.04 (1 H d); 25 Mass Spectrum:
016H16N2038F95$¢fi%t$!}|1|4es 446, 448; found 447, 449 (\WH ). Description 16

8- Am no- 6- rresmmnwﬁlaéluprdphéwmmqualrioﬂm (DJMS) Prepared from

6- et hyl - 8- np} areafmaems ﬁudré)pnéﬂy&uw L8-figo GBRine (022)in anahais process 30

to that desc .1 h i ?H (cpa 3) .45 (31 1, 4.94
2H, b 2H d
z(s 60 (r1 NEW gé ﬁg?‘?’%@rﬁ%éﬂé@r e%ﬁﬁ’?'e"s“ 1296 .
found 299 ( ?(1H:§t§) bégé*rh' plt)péﬁoﬁﬁ d), 9.08 (1H, d

8- Ami no- 3- ( 3Mass Speatruored (tHkiNLPaRM reqsindsf 302) foognd M(Mh-é).(DN) Prepared from

8-nitro-3-(3-tri fI uor omret hyl ) phenyl sul f onyl qui nol i ne (D25) in an anal ogous

process to tE. r11 bed in Description 5 (D5); SH (CDCI3) 5.0 (2H, br s),
Amlno

- 06 ( 1H -((!gbromocP-frIﬂZlo§107mét%oxy)phe)nylsulfonyléljllnlc;hné ()0157 85 (1H,

Prepared from 3-(4-bromo-2-trifluoromethoxy)phenyl-8-nitro-sulfonylquinoline (D23) in
an analogous process to that described in Description 5 (D5);
8y (CDCl3) 5.0 (2H, br s), 7.07 (1H, dd), 7.26 (1H, dd), 7.43-7.48 (2H, m), 7.65 {1H, dd),
8.21 (1H, d), 8.72 (1H, d), 9.04 (1H, d};

25  Mass Spectrum : CsgH:oN2O3SF3Br requires 446, 448; found 447, 449 (MH").

Description 16

8-Amino-6-methyl-3-phenylsulfonylquinoline (D16)

Prepared from 6-methyl-8-nitro-3-phenyisulfonylquinoline (D24) in an analogous process
- - 30 tothat described in Description 5 (D5);

81 (CDCly) 2.45 (3H, s), 4.94 (2H, br s), 6.90 (1H, s), 7.04 (1H, s), 7.50-7.60 (3H, m),

8.02 (2H, d), 8.60 (1H, s), 9.01 (1H, s);

Mass Spectrum : Cy6H14N20,S requires 298; found 298 (MH").

35 Description 17
8-Amino-3-{3-trifluoromethyl)phenylsulfonylquinoline (D17)
Prepared from 8-nitro-3-(3-trifluoromethyl)phenylsulfonylquinoline (D25) in an analogous
process to that described in Description 5 (D5);
51 (CDCl,) 5.0 (2H, br s), 7.06 (1H, dd), 7.27 (1H, d), 7.47 (1H, 1), 7.69 (1H, 1), 7.85 (1H,
40 d), 8.20 (1H, d), 8.29 (1H, ), 8.73 (1H, d), 9.10 (1H, d);
Mass Spectrum : C;gHy3sN20O,SF; requires 352; found 353 (MH®).
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40 d), 8.20 (1 H d), 8.29 (1H s), 873 (1 H d), 9.10 (1H, d); Mass
Spectrum : CLl6H'N202SF3 requires 352; found 353 (WMH ). -18 0 7 AUG 2006 WO
03/ 080580 PCT/ EP03/ 03197 Description 18 07 AUG 2006
3-(2-Chloro enyl sul fonyl - 8-nitro-quinoline (D18) A m xture of

3-(2-chl oro%‘%ﬁ%’ﬁ% P80 f anyl - 8- ni tro-qui noiine (026) (0.63 FCTERYPHBT) and 3-
chl or operbenzoic acid (1.73 g. 10 mol) in dichloronmethane (10 m) was
stirred at room 5 tenperature for 3 h. The m xture was then diluted with

di chl or onet hpescriphionrtB) and washed with saturated aqueous sodi um

met abi suf Ft e3 (5@ nErd)phemyIstifdryils AftHRqutAolimO@8m hydrogencarbonate (50 nl),

Compound ( oiﬁwﬁﬁ*eﬁgw 60?%"%:#%“@%‘ it atue"?o"he ﬁ?‘?@%@é“z@' SeEnag g ©
7.27 (1H, d) chiqroaetbftrmcag (1 7352107"15'?')(’3#"'9?9"'8@ 1@m)wa§stmd room'o (1H,
d), 9.05 §1 tdmpejaturdeeS mﬁeemnmwasmwmemqume@mem mBsad f ound
349, 351 (MJw)asnedmﬁ@aﬂufated)éudbauﬁsdd&nﬁhb@b@mbQm/dngL&amawba&uéudsr 0- qui noli ne

(D19) 15 Prepaefinidroys n’éaesgnaﬁ.? rrm RRENNe? Hab A &IJ@;]é ﬁ@&iﬁh&g&t&&@ ( ?ZCQG '3;1

an anal ogous roces crl
7.52 (1H, °F; 8"2"; ﬁ[\e H?m’?P%Tg 59 ?Ss &j o 1ﬁﬂlH OR
8.21-8.24 (9HCDGs) 786 B T-2561H. 9, §946ﬁ* ). 7o§2"7

C15HoCl Nm48(1mqh9105é1|348 350; found 349, 351 (MH). 20 Descrl ption 20

3- (2- Fl uor o) mass§peztilinC DydH,BMNIOLS @qaitels 398, 356; folRDI4d aspamiey. from
3-(2-fluoro)phenyl sul fanyl -8-nitro-quinoline (D28) in an anal ogous process
to that desc |bedt||°n15)escr|pt|on 18 (D18); 25 8H (CDCI3) 7.17 (1 H t), 7.40
(2H, t), 7.6 ; 'y 7.81 (11- 8.20-8.27 (2H. n), 9.05 (1H t),
9.40 (1 H t¥ -ﬁzﬁ‘é’é"lsb@&\t'?ldfﬂ v'-tﬂﬁm%smzm( Buires 332; found 333 (MH).
Descri ptibn Brepged fons- mwwpmhywwmnwusolmet(%?m Bn ahdlogous D21)

Pr epar ed from&*h&iﬁs@htﬁmﬂmmﬁmm(wshl tro-quinoline (D29) in an

ST (ST FeRR TS R e )
. H d) ; N ’
ST ,wﬁw‘gn R e s sgroay 50 Toune se0
Description 20

3-{2-Fluoro)phenylsulfonyl-8-nitro-quinoline (D20)
Prepared from 3-(2-fluoro)phenyisulfanyl-8-nitro-quinoline (D28) in an analogous
process to that described in Description 18 (D18);

25 84 (CDCl3) 7.17 (1H, 1), 7.40 (2H, t), 7.65 (1H, m), 7.81 (1H, t), 8.20-8.27 (2H, m), 9.05
(1H, t), 9.40 (1H, t};
Mass Spectrum : C,sHFN2O,S requires 332; found 333 (MH").

Description 21
o 30 3+4-Chlorojphenylsulfonyl-8-nitro-quinoline (D21)
Prepared from 3-(4-chloro)phenyisulfanyl-8-nitro-quinoline (D29) in an analogous
process to that described in Description 18 (D18);
8 (CDCL;) 7.54 (2H, dt), 7.80 (1H, t), 7.97 (2H, dt), 8.20 (2H, d), 8.92 (1H, d), 9.37 (1H,
d);
35  Mass Spectrum : CisHoN2SO,Cl requires 348, 350; found 349, 351 (MH").

Description 22

3-(3-Fluoro)phenylsulfonyl-8-nitro-quinoline {D22)

Prepared from 3-{3-fluoro)phenylsulfanyi-8-nitro-quinoline (D30) in an analogous
40 process to that described in Description 18 (D18);

Mass Spectrum : CysHsN,O,SF requires 332; found 333 (MH*).
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3- (3- Fl uor o) phenyl sul f onyl - 8-ni tro-quinoline (D22) Prepared from
3-(3-fluoro)phenyl sul fanyl -8-nitro-quinoline (D30) in an anal ogous

process to that described in Description 18 (D18); Mass Spectrun97 AUG ZUUB
C15HON204SF, r jres 332; found 333 (MH#). -19 0 7 AU 2 / 080580
PCT/ EPO3/ os‘l’é‘?’%@% ription 23 Beterdifiath?
3{4-Brono-2-trifluoronethoxy)phenyl -8nitro-sul fonyl qui noline (D23) Prepared
from 3-(4-brono-2-trifluoromethoxy)phenyl -8-nitro-sul fanyl quinoline (031) in
an anal ogousDegscoiption 280 t hat described in Description 18 (D18); 5 Mass
Spectrum : C3-H-Bidtaib-SHdBuoroapthoxyjphéiid:8-siir:sulfonylquihidline LRB) (VH ) .

Descri ption a&;{l%mmc&mwﬂnﬁxmw 1§ )phé Syl ritks-arbhykfuindiré D31y ppar ed

from 6- et hy rugtto[lggl%cg&qg w‘]__,sfﬁggég lgﬁg;@ﬁggg é}? ;"I n an anal ogous .
13) 2.65 (3H,
E; ?Cs.sgo- 6'>"ai ec}ﬂ‘m ﬁﬂsaéj’eq“ée 65 ? 43§3M§§?(Cm? d), g. 30

(1 H d); I\/ass Spectrum ClBH12N20 S requires 328; found 329 (MH). 15
Descri ption Dbsddiplibhi2d- 3- (3-trifl uoronet hyl) phenyl sul f onyl qui nol i ne (D25)

Prepared frognft .hr.ﬁtra.s(ﬁmrnyht.ifwmlm) bgnyl sul f anyl qui noline (D33) in
o, pgorse eaéggggeg PetieE i iR B gl 0

8.98 2019 1H‘°t Bispectrum : CI5HIN2QRSF3 requires 381:
f ound 382 (I\N(F ClDRE5 (FHhts). b EGBM(HM%?%whéh?{OQ@IQ%W 03862 ({1H. Hui nol i ne
(D26) 25 To a3s(Mdphdhsi on of sodi um hydride (0.16 g, 6.67 mmol) in

di met hyl f or nREdOSpelt BmMIC H, IO, S tequitas mqmdzsmwﬁt hi ophenol (0.96 g, 6.67

mol ) as a sol ution |n di met hyl f ormam de (5 m) e reaction m xture was
stirred f Omnut then a solution of 3|odo8nitroquinoline(D3)
(1.0 g, é33 dlrrethlforrramde & was added slowy and the

m xture heat &tﬂ"tf‘b ﬁ%‘“@%ﬁ?m& 'waahegnylsmen 9(‘!‘9 »e (B25) cool ed 30 to anbi ent

t enper at ur e, Ptepaned WameB-ni{r6-3- (B#tﬁﬂummmeﬂdtjﬂﬂny:lamlfahwhmyolmn @@33)dn an analogeus
extracted W pldcdds GHAL QERHBEYR DegeripticO18bXs); The or gam c phase was washed

wi th brine I | n vacuo.

@Di) 7.74 iﬁq*,?‘é‘éégﬁf}g?%ﬁ (D Ué’éé‘&%s 3%, o ?‘:‘36 ﬁ%?%a‘

The crud chrona ograp uting with a
hexane/ eg?l g)t‘ AQ fent to provide the title corrpound (D26) (0.70g,
70% as a br Mars Snectrums CaHoEhBF grpanires 38y found3B21MHY) 7,34 (1 H, 1), 7.40
(1 H d), 7.51 (1H, d), 7.63 (1H, t), 7.93
Description 26
3-{2-Chloro)phenylsulfanyl-8-nitro-quinoline {D26)
25 To a suspension of sodium hydride (0.16 g, 6.67 mmol} in dimethylformamide {10 ml)
was slowly added 2-chiorothiophenot (0.96 g, 6.67 mmol) as a solution in
dimethylformaride (5 ml). The reaction mixture was stirred for 10 minutes, then a
solution of 3-iodo-8-nitroquincline (D3} (1.0 g, 3.33 mmol} in dimethylformamide (5 ml)
was added slowly and the mixture heated to 90 °C for 4 hours. The mixture was cooled
30 to ambient temperature, then water (50 ml) was added carefully and the mixture
extracted with dichloromethane (2 x 50 mi). The organic phase was washed with brine
(50 ml), dried over magnesium sulfate and concentrated in vacuo. The crude material
was purified by chromatography on silica, eluting with a hexane/ethyl acetate gradient to
provide the title compound (D26) (0.70g, 70%) as a brown oil;
35 B4 (CDCly) 7.25-7.28 (1H, m), 7.34 (1H, 1), 7.40 (1H, d), 7.51 (1H, d), 7.63 (1H, 1), 7.93
(1H, d), 8.02 (1H, d), 8.09 (1H, s), 8.87 (1H, s);
Mass Spectrum : CysHoCIN;0.S requires 316, 318; found 317, 319 (MH").

Description 27

40 3-(3-Chloro)phenylsulfanyl-8-nitro-quinoline (D27)
Prepared from 3-icdo-8-nitroquinoline (D3) and 3-chlorothiophenol in an analogous
process to that described in Description 26 (D26);
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(1H, d), 8.02 (1 H d), 8.09 (1H, s), 8.87 (1 H s); Mass Spectrum:

C15H9CI N202S requires 316, 318; found 317, 319 (MH). Descri ptipgnaig/7060

3- (3- Chl or o) phenyl sul fanyl - 8-ni tro-quinoline (D27) Prepared from
3-i0do-8-nitroquinoline (D3) and 3-chl orothi ophenol in an anal ogous process
to that desdYQH¥HOI8H Description 26 (D26); -20 0 7 AUG 2008CTEPI3M31980580
PCT/ EP03103197 811 (CDCI3) 7.35 (3H, br s), 7.45 (1H, s), 7.63 (1H, s),
7.92 (1H, s), 8.02 (1 H d), 810 (1H, s), 8.89 (1 H, s); Mass Spectrum:
C, 5HOCI Nzozssg@cmd:lg)ezsssama brs) 87.45 Q) €), 3563,(188.1, A92{9H, s), B.oRasi d)ps.hon 28
3-(2-Fi uoro)Rlpﬁ -8 nitro-quinoline (D28) Prepared from

3-10do- 8- ni troquil I| h al ogous process
Lo that descr %@&ﬁgﬁﬂ%& 1'3? Kyt SurbBaft. UBER L LT, °71)
7.42-7.49 (21-1, m), 7.53-7.62 (21-1, m), 7.88 (1 H d), 7.97 (11-1, d), 10
8. 04 (1H, 5d) Degcdptiqni28 d); Mass Spectrum C15HOFN202S requi res 300; found
301 (MH). DRegdlugb)phandiSulfaryl-sitre-qainpliseiD28yl f anyl - 8- ni t r o- qui nol i ne
(D29) 15 Prepag eJﬁé?ﬂ‘aa?fodo%iﬁitr J}u&nﬁ@(:bs)aﬁamaors%nmnﬂam [%wl ophenol

|?:D?:n3anal 88%?%5§{°%éa§ rg n Dgscrzl ption 26 ( dd
I 7 5 1- 1H ,
g 24 ()1 H, d)n CRCIYT. 2K‘H d)df 42 VeSS2dya b?rﬁ?fﬁ ezemémﬂz%ﬁzéh d}vécﬁl (5'@@-316?

318; four® 3BA4 (3ﬁ9d)(&1851‘lH d20 Description 30

3- (13- Fl uor o) s Bhettiuine NG LHBNIO IS 1eqditeis 30D; foend TIQMHTY. epar ed from
3-i0do-8-nitroquinoiine (D3) and 3-fluorothi ophenol in an anal ogous process
to that descr egg% scrlptlon 26 (026) 25 SH (CDCI 3) 7.07 (11-1, dt),
7.15 (1 H dfgs P % ﬁﬂz g %L .62 (1 H dd), 7.94 (1 H,
dd), 8.02 (1 46&!3'""8’"@"5(' V"ﬁ)"'tf%'q !5'°{'E° ®2%) - Mass Spect rum :

C15HON2 SQBgF rPeeparedefsore @@odOf&ammnthne( (@3) pnd 4-|gla19®mlqnheml irgan gualogous

3- (4- Br onp- 2pracetd toaha mesdrbey inraoyttioB 26 k26)sul f anyl qui nol i ne (D31) Prepared
from 3-i odo- &, CdEYIAdQH &8, fﬁ‘s’i}saram%)bmm ol,17.dd ﬂre@;e hﬁéﬁﬁ la),ophenol
in an analo qﬂgﬂgtﬁcess to that descri bed Descri ption ); Mass

Spectrum & O et o RIS Seqlires 31%4%8 tand $47 ol )( NH ).

20
Description 30
3-(3-Fluoro)phenylsulfanyl-B-nitro-quinoline {D30)
Prepared from 3-iodo-8-nitroquinoline (D3) and 3-fluorothiophenol in an analogous
process to that described in Description 26 (D26);

25 84 (CDCI3) 7.07 (1H, dt), 7.15 (1H, dt), 7.22 (1H, dt), 7.35 (1H, dd), 7.62 (1H, dd), 7.94
(1H, dd), 8.02 (1H, dd}, 8.11, (1H, d), 8.89 (1H, d);
Mass Spectrum : C;sHaN,SO,F requires 300; found 301 (MH").

Description 31
T 30 3-{4-Bromo-2-trifluoromethoxy)phenyl-8-nitro-sulfanyiquinoline (D31)
Prepared from 3-iodo-8-nitroquinoline {D3) and 4-bromo-2-trifluoromethoxythiophenal in
an analogous process to that described in Description 26 (D26);
Mass Spectrum : C1gHsN,O:SF2Br requires 444, 446; found 445, 447 (MH").

35 Description 32
6-Methyl-8-nitro-3-phenylsulfanylquinoline {D32)
Prepared from 3-bromo-6-methyl-8-nitroguinoline [for synthesis see Tinsley, J. Am.
Chem. Soc., 1955, 77, 4175] in an analogous process to that described in Description
26 (D26);

40 &, (CDCly) 2.56 (3H, s), 7.38-7.43 (3H, m), 7.47-7.51 (2H, m), 7.63 (1H, s), 7.82 (1H, 5),
7.88 (1H, d), 8.78 (1H, d);
Mass Spectrum: C,sH42N20,S requires 296; found 297 (MH").
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35 Description 32 6-Methyl -8-nitro-3-phenyl sul fanyl qui noli ne (D32) Prepared
from 3-brono-6-net hyl -8-nitroquinoline [for synthesis see Tinsl ee{ t‘}‘i' Zﬁﬂﬁn
Chem Soc., 1955, 77, 4175) in an anal ogous process to that desc 7 @

Descri pti 02\5?_%%?40%{6) ;, 40 8H (CDCI 3) 2.56 (31-1, s), 7. 38-‘%}:1%;03?0%“% r7r)8 (1H

7.47-7.51 7.63 (L H s), 7.82 (1L H s), 7.881(

d); Mass Spectrum C15H12N202S requires 296; found 297 (MH). -21 0 7 AUG
2006 WD 03/080580 PCT/ EP03/ 03197 Description 33
8-Nitro-3-(3-trifluoronethyl)phenyl sul fanyl qui noline (D33) Prepared from

3-i odo- 8- ni t Pespriptiohi33e (D3) and 3-trifl uoronet hyl thi ophenoi in an 5

anal ogous prgfss3{Dirifiakomethgl)piaylsuitahylgainoliie @336 (D26); 8H (CDCI3) 7.51
(1H t), 7. 5|9r‘egarg3 f&%%-io%-&-nﬁro&ﬂin(ﬂ%e*(bs)bénd%\tﬁﬂnior&ﬂet(&%lgg:pﬁé’f)m i3 (1H, dd),

613 (13 0) o T, Ut iy, Wkt Bhd on 2 6 T ol 5 350 found

8- | 0do- 3- ( 3- ¥ (CPChHF Shétthy) Y 3RLB7 @th Mb AyddHit kSIS {24 (49383 1 9% r om
8- ami no- 3- ( 38.08 ( TH, da BRI Hyd)) phenyl sul fonyl qui noline (D17) in an anal ogous

process to tiaés SIREGEMDEIHINISOR eéquirks 850; oun®B31 (MH44% yi el d; 8H (CDCl 3)
7.44 (1 H, 7.71 (1 H t), 7.88 (1H, d), 8.00 (1H, dd), 8.22 (1H d),

t),
8.29 (1 1h br .52 (1 H dd), 81 (1 H d), 9.33 (1 H d); Mass
Spectrumg CB%?%@%FES requi res 463; found 464 EM—I‘). General Procedure 1
The fol | owi nfrigderd:fstsifugramstidinhenyisiifonylgyinaline D3 np| s 18- 20, 23-25 30,
32-34 20 antreggred Bemd-amind-3r(3rifluntomethyliphenysgfopyladioelisp (D17)in an
8- INi tCI r o- 3- phawaydgous ?maed;quir?ogémddmbeéc@ﬁomgemin %yizh;ar ged wit hd
3-10do-8-nit oY : 81 7.88381.1970 00 (1+08PE8.28 [(IH, oF B 20dde
(2. 25¢, }51_85?%0@?@%@?1%@.%?531%5%%382%e.((108%31 %é_“ﬁ‘%?“"ﬁ‘i&;,
et hyl ene” gl y%oﬁ' %)2 E % vaol'}* and' ben _enethlsﬁl & 6.2 m, 354 mmol ). The
m xt ure was Mg PReSHUE, GNP RIF Jeauligr 4P o oundS6AMHI.  The reaction m xture
was cooled to 20C then H20O (700 m) and dichl oronmethane (700 m) were
added, the nGshetarProgedweitirred for 5 mnutes then the | ower organic |ayer

was renoved fwm:awwnfe%b&lﬁies wdte uSedto prapardExaripid¥ois-2o, 2X25WassAagled to

the organlc %ﬂaq/# a the m xture was stirred at room tenperature for 15mn
then filtTere rough GF/F filter paper. The filter cake was rinsed wth

di chl oronet hane (140 m ) and the conbined filtrate was washed with H20 (350
m). Description 4 {Alternatlve Procedure)

8-Nitro-3-phenylisulfonylquinoline (D4)
A 2L vessel was charged with 3-lodo-8-nitroquinoline (D3) (70.8g, 236 mmol), copper (1)

25 iodide (2.25g, 11.8 mmol, 5mol%), potassium phosphate (100g, 472 mmol, 2eq),
ethylene glycol (0.71L, 10 vol) and benzenethiol {(36.2 ml, 354 mmol). The mixture was
stired and heated at 80°C for 3.5 hours. The reaction mixture was cooled to 20°C then
H;0 (700 ml) and dichloromethane (700 ml) were added, the mixture was stirred for 5
minutes then the lower organic layer was removed (contained solids). Charcoal (35.4q,

30 Norit SX) was added o the organic layer and the mixiure was stirred at room
temperature for 15min then fittered through GF/F filter paper. The filler cake was rinsed
with dichloromethane (140 mf) and the combined filtrate was washed with H,O (350 ml).
The resulting dichloromethane solution was added to a suspension of magnesium
monoperoxyphthalic acid hexahydrate (210g, 424 mmol, 1.8eq) in a mixture of

35 dichloromethane (700 mi) and methanol {140 ml) over 45 minutes maintaining 18°C <
23°C. The resuiting mixture was stirred rapidly for 2.25 hours at 20°C to 23°C, then 10%
wiv aqueous sodium sulfite (700 ml) was added over 15 minutes. the mixture was
separated and treated with saturated aqueous sodium bicarbonate (280 ml). The
mixture was stirred for 20 min before the layers were allowed to settle. The lower

40  organic layer was removed, washed with water (280 ml), then concentrated at
atmospheric pressure to ~210 ml. The resulting mixture was cooled to 0°C, stirred for
2hrs then filtered. The filter cake was washed with cold (0-5°C) dichloromethane (70 mi)
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The resulting dichl oronet hane sol ution was added to a suspension of

magnesi um nonoper oxyphthalic acid hexahydrate (210g. 424 mol, 1. 8eq) in a
m xture of 35 dichl oronethane (700 m) and nmethanol (140 m) OVEFY ‘fﬂ nut es
mai ntai ning 18C < 23C. The resulting mxture was stirred rapid

hours at 200V@ 848880 t hen 10% w v aqueous sodiumsulfite K%&W;lﬂ/\/as added
over 15 mnutes. the mxture was separated and treated with saturated
aqueous sodi um bi carbonate (280 m ). The mxture was stirred for 20 mn

bef or edt he | aardbicdRl vacad hipsRd 40T Bafiveltes titlB@mpouR! (D4Padh qlgmnysuduaerfma invas
removed, was R spheric
pressure to %%Wrﬁwd %ﬁ%%ﬁoﬁ%})ﬁyﬁ?hg?%@gﬂggg?h%detagﬁeégﬂﬂgal rred for
2hrs then filtered. The filter cake was washed with cold (0-5C)

di chl or onet hBgseriptipnds _22 0 7 AUG 2006 WO 03/ 080580 PCT/ EP03/ 03197 then
dried in §acéaninoephenylsd@onyiquinoling methaneswifoninqxdd salt (IX8) as a |ight

yel | ow sol i dAlsﬂspe%uoﬁ‘@%rNd Sdwiber (2@% 5G|, 3ZE0RESH) ASTIP(308ImIy 10 oIy, Water oepar ed
by the earligf rbg' c?t% rbgg%)ﬁ"gg r(émep%éo grm{ gl fonyl qui nol i ne
met hanesul fon o a | eq,
525 mesh) | nP ek plyynol §€1 o LRSS e pprdrmise B IR b i over o .5, §
(19.2 m, 3. m*reﬁ?emthﬁé%mreﬂaty@@MBﬂécﬂnerrea@onmvéwyl%lsﬂdﬁ;@'oﬁﬂtﬁo| i ne (D4)
(30 g, 11ou) Ssisfonéizimib. pianiveine (240gwa!, 8 vol} was added,foltowed by waer (66 ml, 2lkweikpi ng t he
t enperat ure BgorSRIHg to HOEC éﬁcﬁﬁlfehﬁ@th@rﬁﬁitwéﬁth skméargyﬂ phdb. THe dilka bRigS5C for
60 min. Tol ue,agws& vmhtcc)}ﬁ a@étz)xém e [ehtrs 81 }N@Hﬁf feferl . 2 vol)
before coolin ? 1Sk 0 oy | ca pl ug.
The silica % er"%lcﬁ'é rg('ﬁvﬁc"@doﬁ? g U'S'P ‘1%81 ers of

t he conbi ned"‘l‘ 4’?1”‘5‘?@’%‘?%“ o e tregted with f’}?ﬁ‘aﬂ?ﬂ‘gﬁmﬁaﬂﬁﬁéf‘z E'br?c:?e?ﬁ rat ed in
vacuo tolfa addedaiventsminThainteinmgtthetempeiafire aty?Sia80% The desuliing @ngaen tr eat ed
W th met haneguspbasidrtwacabledSlowly Blambient stfied dtandibne knipératurkForBa2hheAt ai ni ng

the tenperamfegpr@&uc?ﬁeﬁéa %Q;asﬂl;bewﬁr%%ﬁéme@mﬁ @Uﬁﬂ&g@k ea scool ed

slowy to a t he

product fil tg?%g"éaﬂ‘f Vﬁ%’&ﬁgﬁa&fﬁ@%ﬁﬁh 5@%‘ g'rﬁ‘g esul t| n pi nk
solid (D35) OwidS-QMSQUP 6 (3Fheld-54(114. 4 J%ﬁé@@ﬂm%&r%ﬂ WHekd: 34. 17
g, 94 % 26H (=RzDVED) (18, 4BHZB 18, 13(RH, & J58hz),8-88 (3H. B3)8H14 (1H] d6d=2HzY.@nd 3H, m)
7.70-7.75 (1bl28¢1H, 2®HIE8Hz), 7.81 (1H, J=8Hz), 8.13 (21-1, d, J=8hz), 8. 28
(31-1, bs), 9.14 (11-4, d, J=2Hz), and 9.28 (1 H, J= 2Hz). Description 6

(Al ternati vepg%%&q%grﬁhwmgg,&egpgyyI sul fonyl qui noline (D6) 25 A solution

of sodi um ni 1.2 eq) in water (125 nl, 5 vol) was
added to a sPi9desd F'EPF’? ﬁéD%} phenyi sul f onyl qui nol i ne
met hanes@$ f oAisolutiern ef sodium nitfied5 14 @278.9 minol, 652 q)imwater (125 N 54@) waB00 i, 20
vol ). The m xddedao watrréd slurmesf 8admind-3iphenylshifdriyiduinbline hethanesulforiid@sd salt
acetoni tril ez29051 g, 63OhnoassM HEeG00 M, 128 volk Orhd rixiBreswad §tina at 23° to
24.5°C for 1hr 5 min then acetonitrile (200 ml, 8vol) was added. After 10 min a solution
of sodium icdide (14.8g, 98.6 mmol, 1.5eq) in water (125 ml, 5 vol) was added over 3
T 30 min, resulting in the formation of a brown mixture and the evolution of gas. The brown
mixture was stirred at 25°C to 23°C for 1hr Smin then dichloromethane (500 ml, 20 voi)
was added and the mixture was stirred for 5 min. The lower organic layer was removed
and the agueous layer was extracted with dichloromethane {125 mi, 5 vol). The
combined organic layers were washed with 10%w/v sodium sulfite (125 ml, 5 vol) then
35 concentrated under reduced pressure. The resulting mixture was filtered and the cake
was washed with acetonitrile (2 x 25 mi) and dried in a 40°C oven under reduced
pressure to afford the title compound D6; yield 15.27¢g, 59%, identical spectroscopically
to that produced by the first method.

40 General Procedure 2
The following intermediates were used to prepare Examples 21-22, 26-29, 31, 35-
38 and 40.
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of sodiumiodide (14.8g, 98.6 mml, 1.5eq) in water (125 m, 5 vol) was
added over 3 30 mn, resulting in the formation of a brown mxture and the
evol ution of gas. The brown mixture was stirred at 25C to 23C fGraub 1% 5min

then dichlo e (500 M, 20 vol) was added and the s stirred
for 5 mn. {flﬁ)e%%@\%@r organi c | ayer was renoved and the a%i@ggﬁ%’r@er was

extracted with dichloronethane (125 m, 5 vol). The conbined organic |ayers
were washed with 10%Vv v sodiumsulfite (125 m, 5 vol) then 35 concentrated

under reduced pressure. The resulting mxture was filtered and the cake was
washed with pestriptionB6le (2 x 25 n) and dried in a 40C oven under reduced

prestsure to @-ﬁftﬂfﬂﬂ-h@?rbbﬁénﬁyl )esumanngdinbfine o3e) d 15. t279 59% i denti cal
‘E’»Pﬁﬁe&ﬁ?é"g'éﬁvépié"ﬁ%"%f3”9%-5’%@@#@58'"?!05)”?5% fﬁ@% %ﬁ 0"’#"35 21-22,

26-29, 3P, Sphty Potazeys 703197
Descri pt i on fP,@f@eNeDPﬂimB(z(aﬁgf 221%ﬂwll)éfvﬁﬁl #‘U%ﬂﬂdahﬁahﬁﬂt ﬁBTq 7%3@398')5 A
suspensi on OfheFeanidn riddure wae godlediol 208C (Had)H,0445m)) ahd dichibrometicae(ed mi)l )

gfﬂl Flgm(a 13|0 \rgae ad&edoélrf gﬁmﬂe,%ér?%r@orsgﬁdm&s mﬁt g{éqw?g%rﬁcﬁg éwaaeciil as

y Y édg(ﬁo d | 6 ad nic Ia
I d and oot 5@?! G 3@ ﬂg&f led t
300t hariti zﬁﬁwwaaﬁw.aém%mmmsfﬁ mm én BT YRR wture
was stirred ﬁrtsed withdighlpremethaas (401e)) pod\be oemalam "atay@ﬁ waghed Wit d

(cont ai ned s@bt od)) Th&hishloraiethadg Jayblowad evapdratedso gislel thet title compowndgsrai c | ayer
and 10 the ng'e%wgﬁ,dwas sti rred at roomterrperature for 15mn then filtered

The filter c [ ) i ned
1 tr at o acoNiED 55:0‘“ ﬁﬂé (2 SEGTIR (it Selestan R (R
evaporat]eeé\ﬂt@ ﬁ tlt( 0 (it9%%s a yell ow solid; SH (CDCI3): 7.07
(1H, dt), 7.NMassSpefirurgGisHsl,SQ:F requires PO0; foumd 301 ¥MHJg) , 7.62 (1H, t), 7.92
(14, 15 d), 8.02 (1H, d), 8.11 (1H d), 8.89 (1H, d); Mass Spectrum
CISHIN2SC2F péxripties3B00; found 301 (MH ). Description 37

8- Am no- 3- (%EW@-}S-H 8 g thé‘ 3(7P37) 20 A suspension of iron
%O\ngrl (7 A\ﬁ,ésge“s‘é%ﬂ ﬁ?rhw lg'l‘noﬁ\a mrH )w::i{;l ?2mf)eatnv|d%ce cCI d (1.2
8-nitro-3- (33‘4"1 U mpREmgol) wag healgg 1,30 5o Brnitee-3- (WON‘E“%SUWB“MW"%S t hen
added porti of®aBs@d.8gob trirel)wastthencadded porlienwisentoitkssmixtuke oyar 1§ mimdes, enper at ur e
bel ow 60 C. Kdeping @RGbinpétatiiteBliveECOVES Thbeéhcsén MixEfe Was fhen tirréd at 60 O gt S

before the agl f,sga Rltnd HBAS lofiefib 15 mf) :ferramM 804966 %, thd Ridifle ©, ! e

m ;(t u[rﬁ ol gzﬁ &@'Plégh a sul0 ca%lug. washmg wntrPtonghe mg me volattl es l\fveeepee (2 x 20

removed in vacuo and the residue purified by chromatography over silica gel, eluting
with a gradient of ethyl acetate/hexane to afford the title compound as a solid (1.6g, 5.7
mmol, 96%});
5y (CDCl3): 5.0 (2H, br. ), 6.92-7.38 (7H, m), 8.12 (1H, d), 8.67 (1H, d);

- - 30 Mass Spectrum: CisH,1N2SF requires 270; found 271 (MH").

Description 38
8-lodo-3-(3-fluoro}-phenylisulfanyiquinoline {D38)
A solution of 8-amino-3-(3-fluoro)-phenylsulfanylquincline (D37) (1.4g, 5.2 mmol) in
35 trifluoroacetic acid (5 mi} was concentrated in vacuo and the resulting oil dissoived in
acetonitrile (10 ml). This was then added dropwise to an ice-cooled solution of n-
butyinitrite (0.91 ml, 7.78 mmol) in acetonitrile {10 ml). The reaction mixture was then
stirred at this temperature for 10 minutes followed by the portionwise addition of tetra-n-
butylammonium iodide (3.8g, 10.4 mmol). After allowing to stir at ambient temperature
40 for 1 hour, the mixture was concentrated in vacuo and the residue purified by
chromatography over silica gel, eluting with a gradient of ethyl acetate/hexane to afford
the title compound (D38) as a solid (1.13g, 3.0 mmol, 57%);
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removed in vacuo and the residue purified by chromatography over silica gel,
eluting with a gradient of ethyl acetate/ hexane to afford the h §
conmpound as a solid (1.6g, 5.7 nmol, 96%; SH (CDCl3): 5. 0 (ZQL f‘ Qo s),
6.92-7. 38 <8 12 (1H, d), 8. 67 (11-1, d); 30 Mass Spectr

C, sSH' N2SF rg‘gm:‘ 3 found 271 (MH). Description 38 ¥ T7EPa3/isTd7

8-10do- 343-fl uoro) - phenyl sul fanyl qui noline (D38) A solution of

8- am no- 3- (3-fl uoro)-phenyl sul fanyl quinoline (D37) (1.4g, 5.2 nmmol) in 35
trifl uor oaceMass SpmEctuf5CRHINSH sequbesc28it foabd @82 (MWacuo and the resulting oil
di ssolved in acetonitrile (10 m). This was then added dropw se to an

| ce-cool ed SBJ’%H ggngfa n- butylnitrite (0 91 m, 7.78 mmol) in acetonitrile

(10 m). The :}b ture the d at this tenperature for 10

m nutes fol I% i? {‘]'h%WEBP?'? @8[' M’? f tetra-n- butyl anmoni um

i odi de (3% 8gA salaticp ef$dpyo-3 A@-ﬂ'ecrm)amem%nxlwm'm (Q38) Giodineg2. Otemelkinat ur e 40

f@r 1 hour, dithoromethane (10asl) wes teaitd wittealsolutionaf ronemagrdsiant esi due purifi ed
t C[lr ;)Lmt Oﬁr@@fib{thggtyheibﬂydfaie ()] tecﬁ'hdéi)hmﬂlewzahbl (8 ). adieemtugwﬁt hél

ace at e/ hex ¢ I H

0 AR S

840do- 3- {8- fWithoad)adp sediym bigatbenate qelvtwm(?%@l)@ﬂggylns(ﬁmgcnetﬁf? Eeing

8-1 odo- 3 ( 3- édnuentaledunerthe esidiia pyrifigd by Gashiobrgni8graghyooh sifiza gel(eluting yith n
di chl or omet hasxand 18ciibromathané )16 ai&d thid til camBalnd (DBY) £fa P& PABAERd iHM

per oxypht hgl x?hydrate (29, technical) in net hanool (3 mM). The m xture
sumt“‘é””e f: éaﬂ{ﬂéﬁ‘ ﬂfﬁn@t(mﬂi’h ICH RSO e e R e

separ at e Sl ettt ¥ 193200Ht h sat. ag. sodi um bi carbonate
sol ution (ZG\Aads)S;mmﬂurbngalegN@Sﬁl requites Bo3;dotrei 31g (Medcent rat ed and t he
residue purified by flash chromatography on silica gel (eluting with hexane

- dichi ororreé,{m,gﬁ ato afford the title conpound (D39) as a pate yellow solid
[ 50% yi el 1 1H . d 7.53 111 dt
I7n73 (11:/(;1e M;d;g‘tuwg;f jﬁglvﬁg-éh;g?“'ﬁwqug%wg (ngg '31(1 :%ﬂ ( 8. 78, )(1H
d 9.324 1 Eﬁ‘m q'l?c#ﬁ 314

E2<arrp| e 1 8-mdthjkpigrepazinpll-pguinolinel(DY)(1.58), phanylsulfinicfacidysodiummsalt, dileyd(ai ) 28 A

;1: % m xt grc(a @fs23; daza?iﬁm% brid ewpb%dl)-nﬂ@e(aagj sztmybwqui(vimg;m@lfdrmmandl -

- 0r onmo- o- ¥ stifed’f 'aft oll Bath al 120°8 #6r'38h WA Tot | nic
acid 500 um & ;&dé A BBA BhBeralure 389 aades TR oGP bore i sk R

12. 6nmol |n
5 (100ml) and di loromethane (100m|) with vigorous shaking. The insoluble material was

filtered, washed with dichloromethane (3 x 20ml) and discarded. The filtrate and

washings were transferred to a separating funnel and the layers separated. The

aqueous layer was extracted with dichloromethane (100ml) and the combined organic

extracts were washed with water (100ml), dried (MgSQ,} and concentrated in vacuo to
T 30 anoil (0.9g). The oil was purified by chromatography over sifica gel eluting with a

gradient of methanol/dichloromethane to afford an orange oil {0.28g, Rf 0.11,

methanol/dichioromethane 1:19). This material was further purified by passage through

a strong cation exchange (SCX) column eluting firstly with methanol (fractions

discarded) and then with methanol/aqueous ammonia-880 (10:1) to give the title

35 compound {E1} as an orange oil (0.152g, 0.41mmol, 7% over two steps);

8y (CDCl3) 240 (3H, s), 2.72-2.76 (4H, m), 3.44 (4H, br, s), 7.25-7.27 {1H, m), 7.48-7.61

(5H, m), 7.99-8.02 (2H, m), 8.75 (1H, d, J = 2.4Hz), 9.21 (1H, d, J = 2.4Hz);

Mass Spectrum : CxH;1N3 O,S requires 367; found 368 (MH").

40 Example 1 (Alternative Procedure 1)
8-{4-Methyl-piperazin-1-yl)-3-phenylsulfonylquinoline (E1)
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(25m) was stirred in an oil bath at 120C for 40h under argon. To the
reaction mxture, cooled to anbient tenperature, was added 5% whm%ﬁ
hydr ogen carbonate sol ution 25 (100nl) and di chl oronet hane (100m

vi gorous s he insoluble material was filtered,

di chl or onet aneﬂ? 5;Ex 20m ) and discarded. The filtrate a\rllvgé#l\%gusws{r?t)s wer
transferred to a separating funnel and the | ayers separated. The aqueous

| ayer was extracted wi th dichioronethane (100m) and the conbi ned organic
extracts weréSﬂl&%?i‘e‘af%W"HOM!‘EW'SCJEWI'HW“C""&#(Pé&i(%’F@%dﬁ')' mmRl) g SREEAR) at ed i n
vacuo to 30 ¢360oil) wasOtresdpd, wilfittds-(2-dhioneethybiamirtei hydroblyonider (4drgt Hifrrambl) aod er
silica gel eééu‘iunmear%ﬁdtem ggoed | ThE miRtbraavielhesied k) @ vigomusrmex t-aoef ford an

orange oi | g Whther BBRldHEH s BLARIRARTEHIAG Afurderitde (356 Speal ! 1
= e R T S S

aﬁgiﬁﬁ@@ysgﬁ Tt th
net hanol / aqué— giorRS Saliatstpqueensisedium bicaionatp-and aqueous 0¢aRMMMd (El ) as an-
orange oil (hickaiRbate Bolatlonn(@b) addéth Sliremg wascontimypes)at adbletiCEDpSRiwe KO 163H, S),

2.72-2.76 (4cheﬁ)the aquidud phidse Was elacted. with-dichibforidthhne (B x 50048), he61 (5H, m),
7.99-8.02 (2 d%ggrﬁcma},eane v ma ?re % ezqevépu%tedjm vécio #ng?Hiz) . Mass
(ngf é; ﬁg}q ves eé: gﬁ e %Irapﬁy ona otageuﬂash ap arat s'(1 kg gllllé:ﬁ(g&? lo af#ord
8- (4- Met hy| - teside mm@ﬂﬁy)ﬁsﬂpﬁﬁqﬁ}?@aﬁf&mam ridanficab spactrpscopically to thatic 2006
WO 03/ 080580p@§$’k€99mmthbdsol ution of 8-am no- 3-phenyl sul f onyl qui nol i ne
(D5) (38.8 ga pbanzn ohls)matérid) whsitréated with HAG101in) ethd shdnleRapardteditd Sfford the

bi sb(2 chl or?ﬁg o},agggpagyﬁlgggb,gl de (40 g, 138 rrm)l) and sodi urr:cI
("100 G 1o 0o eaaiB ) p ik %‘%Ft o A TR
hydr ochl ori d@*’t 28 60 (4% t)57 ﬁﬁﬂl"} t,ﬂp &%HJ@();(P %‘@Hh@a‘? %@"bﬂhtgr ‘For a

further 4 h. 1Z8éitHdreli on was cooled and a 1:1 mixture of saturated aqueous
sodi um bi car bonat e and aqueous 10% sodi um thi osul phate solution (2 L)

added. Stirrgpmmues ( m@,tnlam,@pl,o@gd@gq&ent terrperature for 16 h then the

agueous t x 500 m t he conbi ned
o?ganl c g‘ﬂ g"@’ﬁ%@cﬁ { V\%?%}ﬁ Pgﬁ&qﬁ“i"gﬁ t ed i n v?acuo and 10
subj ect ed t OACHIRSAHODEF SpMRVSHIoRY Eﬁrwp%@enﬁrv&gwn%e a9 055 gynalin ca
gel) to af f oethandl h%mnmasereetewpm&n@mem yithaacetidacid Mé&ﬂba@é fﬁmmalﬂemdle i8 g),
i dentical s pe@IebO:SmmBﬁakﬂoynéllﬁ) ©htainl) apd esmrtedndRmbéyst waﬁbbdmtybmh {(~8 portion
01;1 t hlhsdnat © frinfthig BSg)! TR hBaLrEWhY stirrdd diGhbieht t8 I“b% yaned to afford
t he
2. 38- 3y5 t\%r’é dj ﬁﬁ"’%ﬁ @ fgﬁ%%&g é’ﬁ‘ﬁ’% ’% %)r%sge‘%ggéh%’?f)
7.70 (1 H, t fhen gluted with g poluytion ja ig Y% agugersmethang). ' The splution was ()
9.63 (1 H, dsvapomzedgar\dm reblﬂugyubwcmpp@um ication: byrflagh w@nﬂpwouﬂoresrnga

gel (eiuting with dichloromethane - methanol - ag. NH;) to give the title compound (E1),

identical spectroscopically to that prepared by the earlier methods.

_— 30

Example 1 (Alternative procedure 3)

8-{4-Methyl-piperazin-1-yl}-3-phenylsulfonylquinoline (E1)

B-lodo-3-phenylisulfonyl-quinoline (D6) (190 mg, 0.48 mmol), N-methyl-piperazine {48

mg, 0.48 mmol), sodium tertbutoxide (65 mg, 0.68 mmol), di-palladium tetrakis-

35 (dibenzylidine acetone) [Pd.(dba),] (88 mg, 0.1 mmol) and 1,1"-diphenylphosphino

ferrocene (161 mg, 0.3 mmol) were suspended in degassed dry dioxan (2 ml). The

mixture was stirred under argon at 40°C for 16 hours. The solvent was removed and the

residue subjected to flash chromatography con silica gel (eluting with dichloromethane -

methanol aq. ammonia) to give the title compound (E1), identical spectroscopically to

40 that prepared by the earlier methods.

Example 2
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20 844- Met hyl - pi perazin-1 yl)-3-phenyl sul fonyl qui noline (E1) A suspension of
3- phenyl sul f onyl - 8- pi perazi n-1-yl -qui noline (E16) (200 ng 0.55 mml) in
ethanol (4 m) was treated successively with acetic acid (10014), 022U 200

f or mal dehyde,, eous nethanol (formalin) (0.1 m) and resin _bound

Anmber | yst c%&n)gg%sr%‘gdrqydri de (-3 mmVg, 0.59). The m xture YERB(0PI%g at
anbi ent tenperature for one hour then 25 filtered and the filtrate absorbed
onto an SCX cartridge. This was washed with ethanol then eluted with a

sol ution of 3Bhemyisuifanyl-pipetaginebylsquinelinerhydrochtaridedER) i on was evapor at ed
and the residue subjected to purificaptoif®by flash chromatography on silica
gel (eluting wth dichiorornethane - hanol - ag. NH3) to give the title
conpound (El), identical spectroscopig¢ally to that prepared by the earlier
nmet hods. 30 Exanple I (Alternative lﬁ@
8- (4- Met hyl - pi perazi n-1-yl ) 3- phenyl surEowyige#i nol i ne (EL)

B-l1 odo- 3- phenyl sul f onyl - qui nol i ne (06) (196 , 0.48 mmol),

N- net hyl - pi perazine (48 ng. 0.48 mol), sum tertbutoxide (65 ngy, 0.68
mol ), di-palladiumtetrakis 35 (di benzylidFne acetone) [Pd2(dba)3] (88 ny,
0.1 mmol ) and stired selutisnef BHpmeatmirpinerazindrvhbi-phenyisalnyigginolme 3E Wi 1#8mer e
suspended i n Ocegnaa); @thibroetiail chiamfofmate().093R£0.85mmbl)iamd MaE stirred under
ngJOQC?te d%?gd]\:ié?fpréb§1e{?\9iéh§ne (Bhasﬁuebsesmri\ov)_am.&m\ee&m_ (A6 wat ReAteS:

di chl or onet ha?ﬁﬁ?%%%ﬁg%*) %Q&P%%ﬁ%?%‘f’ g’a‘ﬁg%s Boe €°{}19%°¥%:"?3%SZPEB%H'8E| ),

i denti cal sp@BE FACEBTRIEAN YPeYQloRD gl Abe gt waspuied, oy shHamatoaraphy ovas Bl s .
Exanpl e 2 - 2@eCelqtingwith atgyadienhof methesalsRblormkticme Sp@iingfTactions which

3- Phenyl sul f eoithingd ihieprajorzdiompbngtit (RAL0.9) ohetimemolidichiarombband & 19)EThe urifiedC 1 1 A
stirred 3¢l UtidliaPhaBreldsoRdd N heﬂiaﬁ@lr(%lgaﬂd the soldtid Veabyrefuikell RS YhQHbdto! i ne

(El) (0: .1489’3 oq a?ctionlr'n & Adg BleR r Qn ntraQ d ol ) - and
IR st orotl bl i et ot A

was heat ed at” s cool ed
to ambi ent t eAPeeUdUER) (0080 Gatremel $Bekd in vacuo to an oil. The oil was

purified by éh(dHDMSQrABhidHObES), 355 (4thbr gjel.38(1H, dnd)=6iSHz), T .63 AT @hi m)/f

met hanol /1di ¢yl ggr(@AEd, DaNE4HBORND (BN, 1)28: 10 ONE dWDE thzgrg.rm E\‘ﬁﬂ,_%?,_ 4 2e(1PRAOr
conponent (Rf =% et hanol / di chl or onet hane 1:19). The purified 10 materi al

was redi ssol | nz) t hanol nd sol.utign.was refluxed for 1h
under ar gonvafﬁé‘p? Z (U %‘ﬁ”ﬂ’&%ﬁ%’é“‘%&é 3&@3?'5‘5 3%% (@ i ent tenperature and
concentrated in vacuo to a solid which was stirred with diethyl ether (5m)
and filt er ed Exempfef DfAdtermadive iProeadure)
20  3-Phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E2)
A mixture of 8-(4-t-butoxycarbonyl)piperazin-1-yl-3-phenylsulfonylquinoline (D7) (35.7 9,
78.8 mmot), 1,4-dioxane (200 ml) and 4 M aqueous HC) (200 ml), was sfirred at ambient
temperature for two hours, then the solvent evaporated. The residue was co-
_ evaporated several times from toluene and the remainder crystallised from hot ethanol
25  to give the title compound (E2) (18.9 g, 68%) as a yellow crystalline solid;
&y (ds-DMSO) 3.32 (4H, br s), 3.55 (4H, br s), 7.35 (1H, d, J = 6.5Hz), 7.63-7.77 (4H, m),
7.86 (1H, d, J = 7.4Hz), 8.10 (2H, m), 9.10 (1H, d, J = 2.4Hz), 9.21 (2H, s), 9.24 (1H, d,
J = 2.4Hz);
Mass Spectrum : CygH,sN20,S requires 353; found 354 (MH");
30 m.p. 200°C (phase change), 270-274°C (decomposed)

Example 3

3-(2-Chloro)phenylsuifonyl-8-piperazin-1-yl-quinoline hydrochloride (E3)

bis-(2-Chloro-ethyl)-amine hydrochloride (0.36 g, 1.89 mmol) and sodium carbonate
35 (0.50 g, 4.72 mmol) were added to a suspension of 8-amino-3-(2-

chloro)phenylsulfonylguinaline (D10} {0.30 g, 0.94 mmol}, in n-butanol (10 ml). The

stirred suspension was heated at reflux for 48 h. The reaction mixture was cooled to
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conmpound (E2) (0.08g, 0.21mml, 51%; 8H (de-DMSO) 3.32 (4H, br s), 3.55

(4H br s), 7.35 (1 d, 3 = 6.5H), 7.63-7.77 (4 ), 15 7.80,(4fod. I

—74Hz)810(2Hr'r)910(111dJ:24Hz)921(21I 67 624!

(11 1, d, n%' Mass Spectrum : CL9H19N302S requires 353 f ound 354
i

003 8"(‘7&1 ternatlve Procedure) 20 PCT/EP03/03197
3 Phenyl sul f onyl - 8- pi perazi n-1-yl -qui nol i ne hydrochloride (E2) A m xture of

8- (4-t - but oxycar bon) 4) pi perazi n-1 -yl - 3- phenyl sul f ony4qui noiine (D7) (35.7 g,
78.8 mmol ), dmbientitenperatu(e? Gituted Withedighiofornethanse(60 snHOC tie s@utionwashedswight i r r ed
at anbi ent wtep@oaﬁmﬂﬁecfmgsmmdacuaneentrmem vdto s0dnveintThe\GilwaE plisied The

Crystall | cadrar j‘ AN ugf e'ﬁ“"w‘“fa@aa'?'?I°Eﬁ‘Eﬁ'aﬁ“’*"*‘“’ “’?‘ A
S0 oL e T R P 00 mmasgﬁf It e
b 7.85 #4 peIaz! H d, J =
7r4i|)z) 8. 10yIIqBHolrne)(p 1991042 mrrHl) trchlgroethg!, omazgfqmmtecn 140, 127g)molyarai4 (1 H,

d, J = 2. 4Hr)N-diNBERpIRArmiHe 0. 225hP MDY NaRlSn nendit&eetRam (8frmywes Réafed MH ) ;

30 mp. 200%@&1&%& mme 37%@2.%%8.09%99@%%%@ %ﬁvﬂﬂbﬁ aﬁp eratyre

o7 S (2. ol of SRR &%ﬂiﬁﬁbwa}lﬁ%ﬁ' 658 Rd paRer 110 & o

car bonat ¥ 33ndthe 5@“’{?" WST@%%W1M"€9’£!%H The @@B%MPWSWI@ i no- 3- (2
chl or 0) phenyambieftderpperatiurecndreengedirated (nOvag o t9,a $plid whichwiap puiifiedrbybut anol (10
m). The st prepRetivelsHLEN The pureaiatdiabwagistived nith 11 HCDdiethid etfier BimN)apact i on

m xture was ﬁgfﬁ%ﬁa (% R), thérl th8 r %s uftHPmRRGe wa\!\gz r&@@#ﬁ@c ﬁg'#ﬁ%&ﬁ@@? anbi ent

tenperature, dilu ?Esgn th di chl oronmet hane ( and 't sol uti on washed
Wg and conce n vacuo to an_gil. The

with water

o1 1 e b 1 GR-0BY3 h {46t et 8o By 7T mg?gem R e B8 @t 378 i ot
of net hanol / GHcH! BBkt HhaB8 (Thh dAFS. B @H, s), 9.25 (1H, s);

3- ( 2- chl or opiasySactrimn ThoH LINO-Srreqoydspigrefoand 888L(MH").qui nol i ne as an oi |
(0.17 g, 5 449%. A stirred solution of

3-(2-chl oropE ng ualfonyl) 8- (4 rrethyl pi perazin-1 yl)quinoline (0.17 g, 0.42

m 21. i g%é:)m)gﬁ’&‘%)ﬁcm g“’?{? ﬁaf‘"z#"i%fﬂ??“ﬂ"ﬂ'"f’%%‘?’t‘% Efbet hane (8 m)

was heat ed Breparef figsm &@mno-BHSﬁNQ@opr&mgmonmqlmmmm an analegeusyas cool ed
to anbi ent t pispessad thabdesantibddoBenile 3(E3); in vacuo to an oil. This material

was redi ssol y U:,@nwbh@ampbré)lﬂsﬁvtm iaps)aﬂésirfm (5] rHY, 7@B-MRS2HEM), hgrd for 1 h

under argon. (1 'Qﬁ' ng(“qu mﬁi ( nbi ent tenperature and
concentr ed h |‘| r 'f”igg arative HPLC
The pure tMIP? Mg fpofip g“ﬂ?ﬁ ﬁ’qﬂ'r?\‘ﬁ%?@u I @uRg g%%@tﬂab 'pn1) :at\rlld

nmet hanol (5 nml), then the resulting m xture was evaporated in vacuo to
afford the tEzdmple5

3-(2-Fluoro)phenylisulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E5)
Prepared from 8-amino-3-(2-fluoro)phenytsulfonylquinotine (D12) in an analogous

—- 30 process to that described in Example 3 (E3),
Sy (CD,0D) 3.51 (4H, br s), 3.58 {4H, br s), 7.30 (1H, t), 7.49 (1H, 1), 7.54 (1H, d), 7.72
(2H, 1), 7.86 (1H, d), 8.23 (1H, t), 9.05 (1H, s), 9.27 (1H, br s);
Mass Spectrum : CigH1sFN3;O2S requires 371; found 372 (MH").

35 Example6
3-(4-Chloro)phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E6)
Prepared from 8-amino-3-(4-chloro)phenylsulfonylquinoline (D13} in an analogous
process fo that described in Example 3 (E3);
&y (CD;0OD) 3.54-3.57 (8H, br s), 7.63 (2H, d), 7.84 (2H, br s), 8.03-8.06 (1H, m), 8.12
40 {2H, d), 8.39 (2H, br s);
Mass Spectrum : CyoH,sCIN2O,S requires 387; found 388 (MH").
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conpound (E3); 15 8H (CD30D) 3.31 (41-11, br s), 3.53 (41-1, br s), 7.57
(11-1, d), 7.61 (1H, d), 7.69 (2H, t), 7.75 (1H, t), 7.89 (1H g;)

H d), 9.10 (1H, s), 9.25 (1 H, s); Mss Spectrum: Cl19H18C NSOQ F‘\’-:[ﬁ
387; found 388 M—I% Exanpl e 4 20

313- Chl or o) PHRMPEHE? f onyl - B- pi per azi n- 1-yI - qui nol i ne hydr JEHVRROET E4)
Prepared from 8-am no- 3-(3-chl oro) phenyl sul fonyl qui noline (D11) in an
anal ogous process to that described in Exanple 3 (E3); 8H (CD30D) 3.31
(41-1, br s)Exam@d7(4H, br s), 7.56-7.64 (21-1, m, 7.69-7.76 (21-1, m,

% shot Ao Bptinfiut okl o sl pedshette 3 (1 1 2
Exanpl 2 5 3- E}f"i‘%zr 0 %‘Eﬁ‘gz'ﬁ?’@ h%%v ngl@jl?mm%ﬂﬁl hnuela&}\norral?b glé
hydr ochl or i d&oggss) Dthﬂ i G?H"

8- ami no- 35 ( 254 (ChePB) %ﬁaams(ﬁm.fmhymt? 5ﬁdI2Hnl@) (5825.75 Ham)aha8%-3§563H, B
process to thag(ﬂeslq:,rgme(dm &); Exanmple 3 (E3); S'" (CGB0OD) 3.51 (41-1, br s),

3.59 (41-1, 0 1H, d 7.72 2H,
t), 7(86 (1H, "(;Jlfépec?m'$| diﬁ‘ch&(sz rz28@%8(1:3&11 iou?a)wz;”ﬁ?l(—l br sg Mass S|(oectrum

: C, 9H18FN3028 requires 371; found 372 (MH). 35 Exanple 6

3-(4-Chl oro) F ul fonyl - 8- pi perazi n-1-yl - qui nol i ne hydrochl ori de (E6)

Pr epar edwroH@Bmma-teﬂ'eoromlmw)mewyul&nyﬂ-gmaﬂnﬁrylmquﬂns) in an

anal ogous phgirecotide (B8t described in Exanple 3 (E3); SH (CD30D) 3.54-3.57

(8H, DI S). BreBdved frbmia-arthho-3l4Hork@bltiibromethofy ﬁe@gﬁgfoNggggolgdg@ﬁ?ei'Z 28"

= 4

found 388 ysprgtessk §3z"8_§25 P e 7
30?2, Fl uorf)) Ry?Q @555%'3‘9?/#@ Ath 7 em()E%
Pr epar ed1§ r of2HgddinB.A0 (1, d3- Sﬂﬂd o¥pBaayitsddif onyl qui noline (014) in an

anal ogous pMassESpctramt: ImgaH BB,k O serdquires B Bl fond £8), 516 (MiH).( CD30D)
353368(8H n) 7.41-7.56 (2H, m, 7.62-7.75 (21-1, m, 7.85-7.95 (31-1,
, 9.09 (1 9. 27 (1 H d) I\/ass Spectrum : C, 9H18FN302S requires

371 found 3

3! (4B ofo- 2§E NP mwwffowtpgm PYRroCtyprigR (5% | ne

hydr ochl 8@ i d&o # EByedrolifign @ td:mtyloxycarbonyl)pnperazm- -yi-3-(3-

8- ami no- 3- ( 4trifluaroroetByliphefisutforyhmpiriobine/ (O8h €34 & GLE3omuybl) in diotana ¢10(mblL &@as | n
added 4 M HCI (10 ml). After stirring for 4 h, the sclvents were removed in vacuo to

afford the title compound (E9) as a colourless solid (0.30 g, 97%);

84 (CD,0D) 3.54-3.63 (8H, m), 7.88-8.00 (3H, m), 8.03-15 (2H, m), 8.44 (2H, d), 9.48
25  (1H, d), 9.56 (1H, d);

Mass Spectrum : CxH1sFaN2O,S requires 421; found 422 (MH").

Example 10
7-Chloro-3-phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E10)

o 30 To a stirred solution of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E2) (54
mg, 0.14 mmol} in glaciat acetic acid (0.5 ml), at room temperature was added N-
chlorosuccinimide (18 mg, 0.14 mmol). After 16 h the solvent was removed and the
mono chiorinated product isolated by preparative reverse phase gradient
chromatography (10-90% acetonitrile in water), After removal of the solvents the residue

35  was dissolved in methanol and treated with a solution of hydrogen chloride in diethyl
ether (1 M). The solvent was removed to afford the title compound (E10) (9 mg 17%);
&y (CDCls) 3.4 (4H, br.m), 3.6 (4H, v.brm), 7.61 (3H, m), 7.68 (2H, t), 8.05 (2H, d), 8.77
(1H, d), 9.22 (1H, d), 9.74 (2H, br NH,);
Mass Spectrum : CyyH44CIN;O,S requires 387, 389 ; found 388, 390 (ES+) (MH").

40
Example 11
6-Methyl-3-phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E11)

.29 .



an anal ogous process to that described in Exanple 3 (E3); (CD30D) 3.54
(4H, m, 3.60 (41-1, m, 7.58 (1H dd), 7.66 (1H, t), 7. 74 (1H &I UBYZﬁlﬁG 15
(2H, dd), 8.30 (1H, d), 9.03 (1 H d), 9.23 (1H d); Mass Spect‘lJ

C20H17Br F3NG egui res 515, 517; found 516, 518 (MN.

8- Pi per azi n- ?@P@ %3 trifluoronethyl)phenyl sul fonyl qui nol Fﬁg%ﬁ)l}%ghl oride
(E9) 20 To a stlrred sol ution of

8- (4-t-butyl oxycarbonyl ) pi perazin-1-yl - 3- ( 3-

trifl uor orret Rsgp3ieH &AM %amm@ﬁymatnvlrﬂneﬁ:éswwlqwml@s (§16) ysiBg aRAPRI9adUA di oxane
(10 M) was pracksdo thaMiedClibddlii Erample B{E3) stirring for 4 h, the solvents

wer e renoved f iatd 2 ose
Sol i (0.30 & (@%E}w %)%30{?3%5% 36356124%%@%@53;,8 27 ST
8.03- 15 (21 b

56 1H d Ma
Spect rum F%Eeqﬂ'ﬁaeg B\SM (Exarrpl)e 10 >

7- Chl or o- 3- phenyl sul f onyt - 8 pi perazin-1-yl - qui noline hydrochl oride (E10) 30 -
To a stirredEsahpleit@n of 3-phenyl sul fonyl - 8- pi perazin-1-yl -quinoline

hydrochl ori dm)!aﬁa)métﬁﬂ)p:ﬁaaziﬂ-q -:mﬁahylsuno.wlemhahn@sﬁrbanaﬁaacs(@ 5m), at

roomtenpera lﬁ SHoShAI After 16
h the sol en@wdg' rrg| g,ﬂ ﬁhn@n L% ﬂldglﬁa Qs’gf);f g d by
pr epar at ?Q\; 9@5%‘?9'8’%}%@ 87 Zaen- leﬂ'B ‘hﬁ EI le in
wat er) . Aft emgr&ibmamo@End{iks( )s%m&mpwem@er( Emgu@s H@M@"%ﬁé@bﬁved in

met hanol andsuspersicdfwatalysturglet argero i he)f:athlysirvca;mienalrédﬁy sheicatingdriet hyl et her

(1 M. The Sﬁﬁbéﬁﬂﬂld&b%‘éoétﬁﬁﬁ)wgilaaiﬂnf% mmmm aﬁ@maound (E10) (9 ny

1T b et 20 lye, p.rﬁ:.ﬂ,g @é ?768
ﬁ/géslSpei%ruFﬁ as%—?’?if @g UWF% xt'Jgaa\ggs st ° forrg. 1 g or NH2):

(MH ). 40 Bhughencharge %mwwas d(prensyed a%aqwbeﬂ aeﬁmfcgmlaﬁm noI i ne
hydr ochl or i dstinfriglcoptinuegJor 16h dtUG’QOOG V\D 03/ 080580 PCT/ EP0O3/ 03197 Prepared

from 8- am noTie MUY WasSHihanardlne Eavunt mﬂdo@dt IThe réﬂ&)wammwmmanal Ogous

process to t ?ﬁﬁ hed iy E—é@‘?{%k @E} gﬁﬁf‘ﬁ us
Egﬂ 3; 3% 8¥ "Pisciﬁ jes. g-hiﬁ E°t|!]'as QOV(:;‘I)' %} ;% [% EF!ZFE;S; 8. 07

requires 3672MIGHAN lggtgla(lcm_]' he solvgtt Iremaued and resldue dissolved in methanol
(R) - 8- ( 3- Met and tygatesbwitiva soldtionlof wqmgsnybhlgudef io gt ethet (1. Tiyedsabeent was de ( E12)
8- | odo- 3- pherytloved ek Gesiduelredipstdlietd froRQthamdi toQfford tharitle) conpdust €32) ved in
dry, de- (40 mg-16%);
25 84 (CD;0OD): 1.40 (3H, d), 2.96 (1H, t), 3.19 (1H, m}, 3.51 (2H, m), 3.69 (1H, m), 3.95

(2H, d), 7.46 (1H, d), 7.62-7.70 (4H, m), 7.81 (1H, d), 8.09 (2H, d), 8.99 (1H, d), 9.22

{(1H, d);

Mass Spectrum : CxoHa¢N30:S requires 367; found 368 (MH").

— 30 Example 13

{S)-8-(3-Methyt)piperazin-1-yl-3-phenylsulfonylquinoline hydrochloride (E13)
Prepared from (8)-(+)-2-methylpiperazine in place of (R)-(-)-2-methylpiperazine using an
analogous process to that described in Example 12 (E12) affording the title compound
(E13) (77 mg, 37%) as a yellow solid;

35 34 (CD;OD): 1.40 (3H, d), 2.96 (1H, 1), 3.19 (1H, m), 3.51 (2H, m), 3.69 (1H, m}, 3.95
(2H, d), 7.46 (1H, d), 7.62-7.70 (4H, m), 7.81 (1H, d), 8.08 (2H, d), 8.99 (1H, d), 9.22
(1H, d);
d (62.9 MHz, CD30D) C 16.7 (CH3y), 45.1 (CHy), 48.4 (CH5), 63.3 (CH), 56.8 (CH2),
122.5 {CH), 125.8 (CH), 129.4 (2x HC), 130.0 (C), 130.6 (CH), 131.3 (2xCH), 135.6

40 (CH), 137.0 (C), 140 (CH), 142.7 (C}, 144.5 (C),146.4 (CH), 149.0 (C).
Mass Spectrum : CxH3N3y0,S requires 367; found 368 (MH").
mp 266-269 O°C with decomp, (crystallised from IPA).
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10 gassed dioxane (4 m) under argon. To this solution was added sodi um
t-butoxide (68 ng, 0.71 mmol) and (R)-(-)-2-nethyl pi perazi ne 5961 0.61
mol) followed by a suspension of catalyst under argon. The T‘y’%ﬂﬂﬁ was
prepared by i ng tris- (dibenzylideneacetone)di pall 4 ny,

0. 015 rrrml)“gir)\‘%"ﬂg‘%%%l cycl ohexyl phosphi no- 2' - (N, N- di net hyl Z"?%’J’Eo%%ad%’ény. (18
ng, 0.015 mmol) in dry 15 degassed dioxane (1 m) for 2 mnutes. This

m xture was stirred at 40 C for 5 h then a further charge of catal yst was
adm ni stered (prepared as above on half the scale) and stirring continued
for 16 h at EfamipleT4e m xture was filtered and the solvent renoved. The

resi due was giHoaitpiiifazif-1 ymtﬂms;isum:@aﬁaaﬁ mmmmﬁqmupn exchange

col um el ut'e wt(tat%ﬁmg& (gy lp@%d—S%ﬁlﬁdltﬁﬁme ﬁ
hec Y ereos spctdedth aeity op@m@aﬂ e A B o) Shrn, g, ool ven

sol ution of BYUr Wyah tefervyra W?Q?"@H‘ét*wmfbfr H% F°'(°P"M°feTﬁ'@°‘$Qﬂ Wﬁ'ﬂe vvas
renoved and tesidue dissalvest in eethasbland ipseskdfdowman tSICXrion exchaadd colwinn Bletintg t | e

conpound (Elﬁrith méﬁ@nmr@%duciﬁaﬁécé )funﬂeréﬂutuéﬁﬂrnﬂasvdhssb adfedubl- 1, t),
7 62- (71% %31‘&&0* ”"nss% ﬁts edgaﬂ(’ﬂ?res'&@s%atﬁ grdbignift 0,
d); l\/ass ‘;}n ﬁﬁ'o js’dugo ExaErpI e
13 (S)-8- (3 W{Yﬁ‘ﬂ"??ﬂfﬁw&&bﬁﬁmi‘:’?ﬁm@i ﬁw@mwr@mlﬁzmm )nydr ochl ori de
(E13)  Prepadet@DEOD)R(3S) (26}, 2-4542Hym o B35S 1(2t4im)e 3174 (4H,.an)e 74D (1H, d), 7.60-
(E!(?) (I ) - izm(e%liné:n E?ragg(m @I mégz; g;{ dp@alaqm a?rgli;is?ﬁo thag7d/§scr| bed in
anpl e S[%r | ?}@3 gd( ng, % as a
I d ks 6 (5t H 3.19 (1 H m,
39:6510\(,\/2??#' m, 3.69 (1 g%szn) 3.95 (2H, d), 7.46 (1H, d), 7.62§7.70 ?)41-1,
n, 7.81 (1 Frample18 09 (2H d), 8.99 (1H, d), 9.22 (1 H d); d (62.9 Mz,
CD30D) C 16. 8-((6[52+®)ch¥4‘59inerézlﬂiﬂ)-xl)-ﬂ-ﬁhﬂn)(lmyiyl-dlsnﬂir(emﬂ)droeﬂome( B43), 122.5
(CH), 125.8 (s{dMetdya-(d-phenyiddidnyl-4Gifold-8-)-piper3Lind1-chiltbxyli¢ adid ferf-ButiPH) , 135. 6
ﬁ/gsgcg)pe 13um§er( 8420%%& %ooé&'ﬁ'%e%tﬁ@e r%ﬂué&%%ﬁiﬂe&ﬂiﬁm %@9) GgCZJC
Wth dechip. replep %P'gﬁfaﬂ"sﬁ*fa et S R S et Bt
PCT/ EPO3/ o31§3fb° ter-butybesteynd o 5%?‘%'?!?&‘ p reated ta{he conditiaRs | qui nol i ne
hydr ochl or i ddesgétied)in Emmpje 2 (Alternatlve Procedure) to afford the title compound (E15);
8- (4-t - but ox5E@OREMDY 0)I2qBM ) A& 2R EIH) M) 343 BHPMY.rY/STS@H] eN.0B{1RDDI 9)£7.649) was
5 suspended oy § 7 HHW, B, R0 PiHRXRR98 (HH,1),)8. A EHAm) o BEdHACE, 0Bb prrRchd (2 )
and sti r&; d ﬁ!&ss spectrum: CxH2N,O,2S requires 367; found 368 {(MH").

Example 16

3-Phenylsulfonyl-8-piperazin-1-yl-juinoline (E16), (free base form of E2)

A 100 m! three necked flask was charged with Pd.(dba); (174 mg, 0.19 mmol, 0.03eq),
- 30 8-lodo-3-phenylsulfonylquinoline (D6) (2.5g, 6.33 mmaol), 1,1'-bis-

diphenylphosphenoferrocene (316 mg, 0.57 mmol), sodium ferthutoxide (851 mg, 8.86

mmol, 1.4eq} and piperazine (2.72g, 31.6 mmol, 5eq). The flask was evacuated and

filled with nitrogen 4 times then anhydrous 1,4-dioxane (17.5 ml, 7vol) was added. The

mixture was stirred and heated to 40°C for 16 % hrs.

35  The dark solution was allowed to cool to room temperature, dichloromethane (12.5 ml)
was added and the solution was washed with H,0O (12.5 ml). The aqueous wash was
extracted with dichloromethane and the combined organic layers were extracted with 5SM
HCI (2x12.5 ml). The combined aqueous layers were washed with (dichloromethane 2.5
mi) then transferred to a conical flask, dichioromethane (12.5 ml) was added and the

40 flask was cooled in an ice/water bath. 10M Aqueous sodium hydroxide (13 ml) was
added whilst stirring, the mixture was then stirred at room temperature until alt the solids
were dissolved. The lower organic layer was removed and the aqueous layer was
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80 Cfor 1 h to forma honbgeneous sol ution. The solvents were renoved and
the residue dissolved in nethanol and passed down an SCX ion eﬁﬁhmgﬁ%
colum eluting wth rret hanol . The product was recovered by fur e Bt i on
with 15% 0. ammoni a in methanol. The sol vents ved and
resi due treg/?)ea F a solution of 10 hydrogen chloride |ﬁ%§&§?{@@’et her
(1M . The solvents were renoved and the residue recrystallised from et hanol
to afford the title conmpound (E14) (20 ng, 10%; S" (CD30OD): 2.31 (21-1, m,
3.45 (21-1, mytractedysthdighioreethaner.5ml) the Cﬂmbmeﬂ qmamcllgyep waie concendrated 70
(51-1, m, S8uaderfiice pjess@e $~F ol isoditaned(21Bml) was adiied thikesdagh bownum :

C20H2, N3O2S  s@andnresultig fn cilyStalshtion dhd Mdture wad Stirfadaitpdomn fbnp for 5 min then

?E(l g )S) 2- Met pybatd@bazhiwis Yddea IvaEmn! P miivd wad!hakd dtPéonMetipohinr | de

S) - 3- Met Ayl M- &Y LIPS DY IeHAtHARITHOB2Q iR e Tty was iteredangd the d
I(DeZt butyl Y bF?i%&G%W%'P @B%‘r‘@l@gﬁm 356?@1‘&%%?%?3? Q"%@MB@E?%G Ekgr‘@r ?bggl in-
Descri pti on the(tfié rompo@ E16pyield i1 6Fgpis¥%er azi ne- 1- carboxylic acid tert-butyl
ester with (§) thal(ﬂplbapaaal(m ), 382(4MNY)| 7.27 @1H,Gn)l BEY-7IBOLH, mpter. This

material wasg jtions described in Exanple 2
(Alternatlév Itg gﬂé lﬁg té)ﬁ.gfd C(‘t?ﬂgdtltle conpound (E15); SH (CD30D): 0.92

(3H, d), 25(1 n7") 343(3H m, 3.57 (21-1, n), 4.09 (1H, br s), 7.64
(2H, t), 7.7Expmpl17%) 7 90 (1 H t), 7.98 (1H d), 8.14 (31-1, m), 9.38
(1H, s), 9. 39-(1-Elhyls')neramr1W&pm&uﬂunﬁqﬂnommﬂalomm& 367; found
??8 (IVE ) - Fm&ra:}i.sfbg% 0834239% :ﬂmﬂdftaé &Bmém&nﬁl-)g:fx?alrﬁ (E16)i (26040 0. 5mmrrb§16),
ree base T g dihdhol @t téY sucBéfvel) Wit Getic'
Pd2( dba 174
(D6§ (2) ga( ggr%lm?lir @%‘"%"’”‘Pﬁ'ﬂg‘%ﬁ%‘ °§$ ﬁ?’8mﬁ'ﬁ§ﬂ9§f‘err8i°gﬁf&9§1ﬁt . 0.57
mol ), sodi uDREE PSS )??‘{ﬁ-fa("@ﬂ fegpemtusg for 1ihpurs h %i ne
(2.72g, 31.6absorbed ddaan SCXeatidgek Thia was washeg:with qlnal\ol lhem eletﬂl\mthhl nitrogen 4
times then asdibnais%larimonianamieaqiebudmethandly The suratonasistasiapored and Xt ur e was
iggl”teg and h-fé%ﬁ&éébbfééﬁdft@ urih&rﬁgﬂ flash’chfbiRatdgra )%Héili YR (BRBnGwiP t‘r’]\’:d to
sol utlonr2§/a5d gﬁgﬁﬂa“%h"l%g Hﬁ Q@g\%{,%&u&n thﬁ/ﬁ%ﬁba%d&%ea@rgact ed with
B by e GBI I AaPYBIE I HhES Wl SHHIGIES e then ViR BT 110
(2x12.5 ). isvhrepannits givathe dleenmpouny €iid) asea peliawsolidl wi t h (di chl or onet hane

2.5 m) thes, (ODCIS £E4 @H, 1)03.22 (b iq; 3127¢3.StsBH, oh), T237. D0 6H)B.03RH d)l ) was
added and th 86Q1|ﬁlgs§<22/\ﬁg SO 8K, brgp i ce/water bath. 10M Aqueous sodi um

hdrOX|d xture was then stirred
a%/ room Pg% )‘s?ge@@"i a(TqT i H%Le%é""?s %gg*o&g? %é% sm(})I ved. The | ower organic
| ayer was r em)ved and the aqueous |ayer was -31 0 7 AUb 2006 WO 03/080580
PCT/ EP03/ 031 &xamples 18-22 (E18-22)

Examples 18-22 were prepared using the method described for Example 16 from the

appropriate substituted 3-arylsulfonyl-8-iodoquinotine (derived from the appropriate thiol,

_— 30 tabulated below, using General Procedures 1 or 2) in place of 3-phenylisulfonyl-8-
iodoquinoline (D6).

ui nol i ne

.

Example Q' General Starting Thiol M+H*
Procedure
18 2-Me 1 2-Methyl-benzenethiol 368
19 2-OMe 1 2-Methoxy-benzenethiol 384
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extracted with dichloronethane (7.5 nm), the conbined organic | ayers were
concentrated under reduce pressure to -5 m. Isooctane (2.5 m) was added
to the dark brown solution resulting in crystallisation, the m&yae 7068s
stirred at roomtenp for 5 mn then isooctane (22.5 m) was added over 5
mn. The nmi WQPIBKEL aged at roomtenp for 1'% 5 hrs bef orRCHERHE318bol ed in
an ice/water bath for 30 mn, the mxture was filtered and the cake washed
with isooctane (5 m). The cake was dried under reduced pressure to give
VTR ot il PV BRGNP MO
3. 7,5, (,].H, ) @151 t14F 4\ 10 2yar 1 7 4-Fluoro-benzenethiol 3\72 , ,

844- Et hyl - pi [per 2i n- L-3CF3-[phenyi 2ul f onyl| qui n@itifluerdmethybchl orli dé2(El 17) A
suspensi on af 3-phenyl sul f dnyl - 8- pi per azif n- 1- ylpefizdnegidi ne (E216) (200 ny,
0.55 mml) 1n ethanol (4 ) was treated successively wth aCetic acid

(1001), acetyjal dehyde 5 ng, 2.3 mol) and resin bound Anberl yst
cyanobor ohydr 5“’?‘*—%&#?{)65% 731 .5Q). The m xture was stirred at anbi ent

t enper at ur e fExampRs @i verepigparefl vsing theanrihadesriied fon Exampiss b fAltematdiet o an
SCX cart r i d_gel?roéﬁdhm Avdromiihs bppropratésuistitated Is-warioaylmiedbqu{mﬂneddemd ution of
3% ammoni & i frofYthd dperepfatéBiidlaatliated b&low Usinl IGEReMRBrRYANES RbED) idPidce dihe

resi due subj %%qgg@fﬁﬁg_rd_i%{ﬁmom @@éf | ash chromat ography on silica gel
IC

(eluting with ronet hane - thanol - aq. NH3) to give a solution of
the free base of the title conpound. this %S evaporated and treated with

IMHC in ether then crystallised from iso nol to give the title
conmpound (E17) as a yellow solid. 8H (CD8§ .54 (3H, t), 3.22 (21-1, q),
3.27-3.91 (81-1, m, 7.23-7.70 (m , SB.B3%2H d), 8.80 (1 H s), 9.22
(1 H s), 12.5 (1H, br.s); 25 Mas E um : C1l7H23N3O2S requires 381;
found 382 (MH). Exanples 18-22 (EL18-22) Exanpl es 18-22 were prepared using
t he net hod described for Exanple is Dromthe appropriate substituted

3-aryl sul fonyl - 8-i odoqui nol i ne (degived fromthe appropriate thiol. 30

t abul at ed bel ow, using Gener al Procldures | or 2) in place of

3- phenyl sul fonyl -8-_j odoquinoline (B#). © 0 z~tl 3 So 2 P N (NN) H
Exanpl e Q Gepgiraple St ai@d'i ng ThgherdtH | | Pr stadimgThiol M+H'
Procedure
23 2-Me 1 2-Methyl-benzenethiol 382
24 _2-OMe 1 2-Methoxy-benzenethiol 398
25 4-Me 1 4-Methyi-benzenethiol 382
26 4-F 2 4-Fluoro-benzenethiol 386
27 3-F 2 3-Fluoro-benzenethiol 386
28 2-F 2 2-Fluoro-benzenethiol 386
29 4-Cl 2 4-Chloro-benzenethiol 402,

o L _ 404
30 3-Cl 1 3-Chioro-benzenethiol 402,
404
31 2-CF, 2 2-Trifluoromethyl- 436
benzenethiol

10 Examples 32-40 (E32-40)
Examples 32-40 were prepared using the method described for Example 13, using the
appropriate substituted 3-arylsuifonyl-8-iodoquinoline (derived from the appropriate thio,
tabulated below, using General Procedures 1 or 2} in place of 3-phenyisulfonyi-8-
iodoquinoline (D6).
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18 2-Me 1 2- Met hyl - benzenet hiol 368 19 2-Ove 1 2- Met hoxy-benzenet hi ol 384
-32 0 7 AUG 2006 WD 03/080580 PCT/ EP03/03197 20 4-Me 1 7 AUG. 2006
4- Met hyl - benzenet hi ol 368 21 4-F 2 4-Fl uoro-benzenet hiol 372 ZB 2A él’—zg 2

2-trifluoroget - 422 benzenet hi ol Exanples 23-31 (E23- |.es 23-31
wer e prepar J&éb‘ﬁ&“the met hod described for Exanple 1 (A?&@E@?D%J
Procedure 3) fromthe appropriate substituted 3-aryl sul fonyl -8-i odoqui nol i ne
(derived 5 fromthe appropriate thiol, tabul ated bel ow, using General
Procedures 1 or 2) in place of 3-phenyl u1- 8-i odoquinoline (D6). 0,0
SO2 | NOCNJ CH Exanple of General StagtwpgsThiol MHH  Procedure 23 2-Me
1 2-Meth | -benzenethiol 382 24 2 et ho -benzenethiol 398 25 4-Me |
4-Meth -benzenethiol 382 26 4-F or o- benzenet hiol 386 27 3-F 2

3- Fl uor o- benzenet hiol 386 28 2-F 2 2-Fl uoro-benzenethiol 386 29 4-C 2

4- Chl or o- benzenet hi ol 402, 404 3 C 1 3-Chl oro-benzenet hiol 402, 404 31
2-CF3 2 2-Trifluoromethyl- 436 benzenethiol 10 Exanples 32-40 (E32-40)
Exanpl es 32-40 were prepared usi ng,’.thé:"het hod descri bed for Exanple 13,

in h T OpT byt 3= tsutrLonyi =8 ' riv

?fomgt theeapg‘r 3 %!lete ch)IU L t?r%ﬁ%afeﬁ %ergm,ﬁgﬁé’ﬁgi'&ner al e t(J(rjgs legr
2) in place jof 3-phdnyl sul fjon¥Preseduraydoqui nol ine (DR) -33

32 2-Me 1 2-Methyt-benzenethiol 382

33 2-OMe 1 2-Methoxy-benzenethiol 398

34 4-Me 1 4-Methyl-benzenethiol 382

35 4-F 2 4-Filuoro-benzenethiol 386

36 3-F 2 3-Fluoro-benzenethiol 386

37 2-F 2 2-Fluoro-benzenethiol 386

38 4-Cl 2 4-Chloro-benzenethiol 402, 404

39 3-Cl 1 3-Chloro-benzenethiol 402, 404

40 2-CF; 2 2-Trifluoromethyl- 436

benzenethiol
Examples 41-44 (E41-44)

Examples 41-44 were prepared using the methods described for Example 16 or 15
5 using the tabulated amines in place of piperazine or 2-(S)-methylpiperazine,

respectively.
0, .0
0O
P
N
QZ
o Example Q? Analogous Amine M+H"
Procedure
41 e 1 Example 15 m-rﬂ) 368
) "
A Boc
42 M.\E.Ej Example 16 u.\[H 382
H “Me ulllo
racemic
! H
43 N Example 16 382
Mo7( j M'7E j
Me Me




0 7 AUG 2006 WD 03/080580 PCT/EP03/03197 14 O Z Q 3 S2 NCN~ CH |
Exanple Q GCeneral Starting Thiol MHH  Procedure 32 2-Me | 2-Meth

| - benzenet hiol 382 33 2-Ove | 2- Met hoxy-benzenethiol 398 34 4 '\"PAI!IG fhofvet h
| - benzenet higg) g0 320 4-F 2 4- Fl uor o- benzenet hi ol 386 36"§é:é'5’° 197

3- Fl uor o- benzenet ni-ol 386 37 2-F 2 2-Fl uor o- benzenet hi ol ¥ a 2
4- Chl or o- benzenet hi ol 402,404 39 3-C | 3-Chl oro-benzenethiol 402,404 40
2-CF3 2 2-Trifluoronethyl - 436 benzenethi ol Exanples 41-44 (E41-44)

Exanpl es 41{44 yere Jpr epamed usi n@xg,lp,F;mt nods dfescri bed fomgfxanple 16 or
15 5 using|the tabuj at g m neg in place ¢f prperazing or

2-(S) - net hyl|pi perazijne, “gegpectlively. 0"OiT | s l{~/ N Q Ekanple QZ
Anal ogous Amine MtH| Pro ure | 41 MONI E)Lanpl e Meyg 368 L JJ NI q as
42 Me N1 Exeé 2 TH— Ve Ve Tacemc

. Examples 45-49 (E45-49)
Examples 45-49 were prepared using the method described for Example 17 utilising the
amines tabulated below, and carbonyl compounds tabulated below in place of
5 acetaldehyde.

R 4y
N/
C
TR
R
Example R' R?* | Amine aldehyde/ketone M+H'
45 iPr H E2 acetone 396
46 iBu H E2 isobutyraldehyde 410
47 2,2- H E2 2,2-dimethyipropionaldehyde 424
dimethyigropyl
48 Me (RMe | E12 37% formaldehyde in aq. 382
Methano!
49 Me (S-Me | E13 37% formaldehyde in aq. 382
Methznol
Example 50
— 10 3-Phenyisuifonyl 8-({1S, 4S} 2,5-diazabicycloheptan-2-yl) quinoline hydrochloride
(ES0)

3-sulfonyl-8-icdo quinoline (DB} (200mg, 0.48mMol), (15.48)-2,5-diaza-
bicyclof2.2.1]heptane-2-carboxylic acid tert-butyl ester (95mg, 0.48 mmol}, sodium
'butoxide (65mg, 0.68 mmol), di-palladium tetrakis-(dibenzylidene acetone) (88mg, 0.1

15  mmol} and 1,1'-diphenylphosphino ferrocene {(161mg, 0.3mMol) were suspended in
degassed dry dioxan (2ml). The mixture was stirred under argon at 40°C for 16 hours.
The solvent was removed and the residue was purified by chromatography on silica
using 30% ethyl acetate in hexane to afford (15,4 5)-5-(3-benzenesulfonyl-quinolin-8-yl)-
2,5-diaza-bicyclo]2.2.1]heptane-2-carboxylic acid terf-butyl ester in 70% yield. This

20 material (160mg) was treated with 4M hydrochloric acid (1 mtl) and dioxan (1 mi) with
stirring at 80°C for 30 mins. The solvent was removed to afford the title compound (E50)
as a yellow solid;
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43 N Exanple 16 ~q\ 382 M) M q M Me -34 0 7 AU6 2006 WD 03/080580
PCT/ EPO3/ 03197 44 CN j Exanple 16 Cg 394 Exanples 45-49 (E45-49) ﬁ@%@f
45- 49 were prepared using the nethod described for Exanple 17 utDi t he

am nes tab | ow, and carbonyl conpounds tabul ated | ace of 5
acet al dehyéllégatow80 ~~SON QR Exanple R R2 Am ne an*@%c?I kgtone Vi-H

45 Pr H E2 acetone 396 46 iBu H E2 isobu raldeh de 410 47 2,2- H E2

For mal Geny eon HoRB-sugs UL gb s (Tt oo PolTamiAdfUH el aso
Met hanol  Exéiipble %‘(7(16 9. PR . ggn@wmw T8), 898)1H, m), 8.88 (1H, 0), 908
2, 5-dl azabi cyel, 8o 0dtH,21),3.55 O, md)i ne hydrochl ori de (E50)

3-sul fonyl - 8F6®gwq1§r9@@%¢1 )s)(200ny, 0.48mwi ), (1S.49)-2,5-di aza-
bi cycl o( 2 2 1] hept ane- 2- car oxyllc acid tert-butyl ester (95ny, 0.48 mmol),

sodi um ' Xi de %(?Srrg, 0.68 mml ), di-palladiumtetrakis-(di benzylidene
acet one) (88 15 mmol ) and 1, 1' -di phenyl phosphi no ferrocene (161 ny,

0. 3mvbl ) vverGfﬁtﬁ'!ﬁ%@@f31?“962!3'&%&3?#8?’%!'%71%%!\?&99 (Fowm thi xt ure was
stirred undeB-Paery(sulfca‘[yl-a-alp@'dzmm ﬁl@utmohnes(E16)‘l(ﬂﬂg;wdas@sﬂolve.dm ethylavetateand t he
LeS' duet wasf Ul Mﬂﬁwi%:rfghmf&blﬁgrﬂ@é)ﬂﬁd&?c@ktblh&ﬂi asUfeletids. %b%lveﬁi%g acetate in
exane a

2, 5-di azg0 bi cBuvg—HE(% \%p(ﬁfg téﬁ}tag%edq@‘;—]@t fbg&gb.} chéZl'%o?ery I)AeIPréc_}pol 70%

yield. This terial (160rrg) was treated W|th aM hydrochl oric acid (1 m)
and dioxan (1 m) with stirring at 80'C for 30 m ns. The sol vent was
renoved to aCharadleridirg datd leeordedioo EramgleS0) as a yel l ow solid; -35

The infrared spectrum of the solid product was recorded using a Nicolet Avatar 360 FT-

15 IR spectrometer fitted with a universal ATR accessory. The FT-IR spaectrum (Figure 1)
shows bands at; 2945, 2819, 1606, 1590, 1566, 1487, 1469, 1447, 1380, 1323, 1283,
1247, 1164, 1138, 1126, 1107, 1095, 1083, 1056, 1026, 997, 964, 949, 919, 906, 879,
859, 824, 785, 761, 723, 705 cm™

20 The FT-Raman spectrum was acquired using a ThermNicolet 960 E.S.P. spectrometer.
Excitation at 1064 nm was provided by a Nd:YVO, Iaser with a power of 400 mW at the
sample position. 1200 scans were recorded at 4 cm’ resolution, The FT-Raman
spectrum (Figure 2) shows bands at 215, 252, 293, 304, 315, 338, 556, 705, 858, 997,
1025, 1098, 1154, 1363, 1382, 1397, 1566, 1584, 1606 and 3059 cm™.

25
The X-Ray Powder Diffractogram pattern of the product {Figure 3) was recorded using
the following acquisition conditions: Unground material was packed into top-filled Si
cups. Powder patierns were obtained using a Bruker D8 Advance X-Ray powder
diffractometer configured with a Cu anode (40 kV, 40 mA), variable divergence slit,

. 30 primary and secondary Soller slits, and a position sensitive detector, Data were
acquired over the range 2 - 40 degrees 2-theta using a step size of 0.0145 degrees 2-
theta (1 s per step). Samples were rotated during data collection. Characteristic 20
XRPD angles are 6.84, 8.61, 10.47, 13.01, 156.11, 15.50, 16.24, 16.63, 17.20, 18.00,
19.65, 21.07, 21.66, 22.20, 22.62, 23.99, 25.61, 26.12, 26.76, 27.96, 28.86, 29.64,
35 30.26, 30.85, 31.31, 32.60, 33.08, 33.70, 34.35, 35.65, 36.85, 38.05 and 38.46°.

Example 52
Crystallisation of 3-phenyisulfonyl-8-piperazin-1-yl-quinoline (Form If)
3-Phenylsulfonyl-8-piperazin-1-yl-quinoline {(E16) (0.5g) was dissolved in isopropanol

40  (5ml) with warming. The solution was allowed to cool to ambient then stirred overnight
before cooling in an ice-water bath for 15 min. The product was collected by filtration,
and dried in vacuo at 50°C to give the titie compound, 371mg, 74%. Melting point 164°C.
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0 7 AUG 2006 WD 03/080580 PCT/ EP03/03197 SH MOD-d4) 1.96 (11-1, d) 2.16
(1 H d), 3.37 (2H m), 3.69 (1H m,4.17 (11-1, m), 4.41 (1H, s 1@
(1H, s), 7.06 (1H, dd) 7.53-7.98 (4H n), 8.08 (1H n), 8.88 (1 H 7d9Uﬁ Ubog

1H, d), 9. , 9.55 (1 H, br,s); F d [ M+1l]' 366 02S 5
o5 Sk 25,1, )L e [ 5 EEgRES

Exampl e 51 ation of 3-phenyl sul fonyl - 8- pi perazi n- hol i ne
(Form 1) 3-Phenyl sul fonyl - 8- pi perazi n-1-yl -qui noline (E16) (0.1g) was

di ssolved in ethyl acetate (1.7nl) with warm ng. On cooling the product
crystallised as needl es. Solvent was 10 all owed to evaporate to afford the
titl e conpounCharacterisingtdataeretorded foc Example 5Nkl ting point 158C. Characteri sing

dat a fecor dedme%fra%é@mcﬁuéL«asm%rdéafdsﬁqg%dq.@dm@tvaeaﬁa@d Fties rbﬁkeﬁr oduct was
recordea usli

s e bl b S
hversa T w@aa,é&‘zaﬁ%g% Do 2o
1138, 1126 1111(39. 115@.9*512911)‘8?3, 1qa35meum, 1@@795@@14 @298139194 7906’27@119

859, 824, 785‘, 761, 723, 705 cm 20 The FT-Raman spectrum was acquired using
a ThermNi col et 960 E. S. P. spectrorret er. Excitation at 1064 nm was provi ded

by a Nd: YVO4 s !ééﬂ‘n J&‘%ﬁe 40% SUEA Wbl s 56 L&*UQR@“O“ 1200
ég?? res O

shows bantls' anegmiicostes s”Exmtwn 8 wag@ lggby " 8557 *

1098, 1154, 13‘$BW@3la§er Mtb@?pou@sefemom@t thegample-Rosition 91200scans w@e The X Ray
Powder Di ffraewgemmlmsmiumh TieF PRaohar spedirug(Figu®)5) shews Banads de2,si ng

the follow nqmcm snt 70, mn@Bat HOULS 102479078, €531 §7, 1889, \1R80,ABE K 896Nt O
top-filled Sl nns Were obt ai ned using a Bruker D8 Advance

X-Ray po onf 1 anod 40 mA
variaobe B vev@e% é?wef %Pﬁ?rﬂ‘é‘&\?{‘ AAPRIE U (PRTeR ubig IuTeth"WgﬂQd A
posi ti on sensﬂoﬂwﬁ@ﬂj@t”éﬁ‘f’@ﬁ Ungroupd pategal %cﬁép‘ﬁé’dm@mﬁﬂeﬁeﬁ' eunsg Popder 40
degrees 2-t heiattens wege cbtsiverpusingzeeBukerDOAdVaNcEYRag poRdertdifractorhdtes per step) .
Sanpl es wer e doffigiir@Owithia COAnedd @0 KU] 4096, Oariable \dvergdnee lsmt primatPandRPD angl es
are 6.84, 8. % r6y4§ Sn]@hbso %nc&&ég&ﬂog s%ﬁsn@g 0?4 gé@a 3Qve_;1% 00,
19.65, 21,07 A bia v 3 d§ g %g” 5706, 28. 86,
29. 64, 35%0. ’2'69 0% 9’%’1?% 863%“3#?%’ eta0 sper step). g5
38.05 and 38.7T sampleayasiretated ctgpggq%{p coliegtiane ,pl'@factenstlc 29 XRPD angles are
3- phenyl sul f dh3q, 9$5p1Cp@9 d3i40; 14.63, 15.098.M%.040 26.4F 0783, 1§.19, 18.73, 19.17, 20.69,
3- Phenyl sul f ande; B2 w2, 1231587 24159, -26127 012408 128 22, 860 29.48, 20081, 88.70,83290%0! ved in
i sopropanol 33 37 3395 34.39, 34.90, 35.77, 36.25, 36.80, 37.60, 38.19, 38.70 and 39.26°.
25

Pharmacological data

Compounds can be tested following the procedures outlined in WO98/27081,

The compounds of Examples E1-E14, E16-40 and E44-50 were tested and showed

good affinity for the 5-HT, receptor, having pKi values > 8.0 at human cloned 5-HT,

- 30 receptors. The compounds of examples E15 and E41-43 were also tested and showed
good affinity for the 5-HT, receptor, having pKi values = 7.5 at human cloned 5-HT,
receptors.

Brief Description of the Drawings
35 Figure 1 shows the infrared spectrum obtained for 3-phenyisuifonyl-8-piperazin-1i-yl-

quinoline (Form 1).

Figure 2 shows the Raman spectrum obtained for 3-phenylsuifonyl-8-piperazin-1-yl-
quinoline (Form 1).

40
Figure 3 shows the X-Ray Powder Diffractogram obtained for 3-phenylisulfonyl-8-
piperazin-1i-yl-quinoline (Form I).
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40 (5m) with warm ng. The solution was allowed to coot to ambient then
stirred overnight before cooling in an ice-water bath for 15 n1%7 E
product was collected by filtration, and dried in vacuo at 50C*t ve t he
title conpowehsoséde M. 74% N@Itlng point 164C. -36 O 7P6H&P%ﬁﬁ@ WO

03/ 080580 PCT/EP03/03197 Characterising data recorded for Exanple 52: The
infrared spectrumwas recorded using a N colet Avatar 360 FT-IR spectroneter
fitted with a universal ATR accessory The FT-1R spectrum (Figure 4) shows
bands at: 5 3335, 2939, 2 64 1485, 1470,1443, 1382, 1361,

1322, 1310, 125'9“"ei‘zﬁé‘é"“'si’!Le?'{i?%3r ff%épe"ﬂ%’ llsa1 for 316@?5'3"5&‘8’6'!"3"&'8%‘22'"10@0 950,
914, 862, 8lguingline(Fare0l). 727 cm | The FT- Raman spectrumof a sanple in a

gl ass tube was acquired using a 10 ThernNicolet 960 E. S. P. spectroneter.

Exci tati o afig &.@%Hawswesnmav eﬁurhﬁb@neadfbr!ké%nhﬁﬁ@ﬁweﬁmr&upﬁw of 400
mV at the sa&gkﬁmggg ﬁp 1200 scans were recorded at resol ution.

The FT- Raman‘'Spectrum (Figure 5) shows bands at 216, 252, 288, 617, 701,
726, 863, 1000, 1026, 1078, 1153, 1197, 1339, 1360, 1381, 1396, 1445, 1564,
1584, and 30Biguigrd Shows thenk-Ray Raydw&wéwomﬂquwgmlpﬁwsmm%i gure 6) was
recorded usi pigeratie-1fybgliovknedForenclui siti on conditions: Unground material was
packed into top-filled Si cups. Powder patterns were obtained using a
Bruker D8 Advance X-Ray powder diffractometer configured with a Cu anode
(40 kV, 40 mA), variable divergence slit, primary and secondary Soll er
slits, and a position sensitive detector. Data were acquired over the 20
range 2 - 40 degrees 2-theta using a step size of 0.0145 degrees 2-theta (1
S per step). The sanple was rotated during data collection. Characteristic
29 XRPD angles are 9.30, 9.95, 10.99, 13.40, 14.63, 15.03, 16.04, 16.47,
17.93, 18.19, 18.73, 19.17, 20.69, 21.49,22J2, 23.55, 24.59, 25.27, 27.083,
28.22, 28.61, 29.48, 29.81, 30.70, 32.05, 33.32, 33.95, 34.39, 34.90,

35.77, 36.25, 36.80, 37.60, 38.19, 38.70 and 39.26. 25 Pharnmacol ogi cal data
Compounds can be tested follow ng the procedures outlined in W98/ 27081. The
conpounds of Exanples El-E14, E16-40 and E44-50 were tested and showed good
affinity for the 5-HT receptor, having pKi values > 8.0 at human cl oned
5-HT6 30 receptors. The conpounds of exanples E16 and E41-43 were al so
tested and showed good affinity for the 5-HT, receptor, having pKi values z
7.5 at human cloned 5-HT5 receptors. Brief Description of the Draw ngs 35
Figure 1 shows the Infrared spectrum obtai ned for

3- phenyl sul f onyl - 8- pi perazin-1-yl- quinoline (Forml).

-38-



Figure 2 shows the Raman spectrum obtai ned for

3- phenyl sul f onyl - 8- pi perazin-1-yl- quinoline (Form1). 40 Figurepd gfgong the
X- Ray Powder Diffractogram obtai ned for 3-phenyl sul fonyl - 8-

pi perazin-1-yl _%Ui noline (Forml). -37 0 7 AUG 2006 WD 03/080580

PCT/ EP03/ 03X " ¥ e 4 shows the Infrared spectrum obt ai FEJFRGH/03197

3- phenyl sul fonyl - 8- pi perazin-1-yl- quinoline (Formll). 5 Figure 5 shows the
Ranman spectrum obt ai ned for 3-phenyl sul fonyl - 8-pi perazin-1 -yl- quinoline
(Forml1). FiGjaims:6 shows the X-Ray Powder Diffractogram obtained for

3- phenyl sul f onyl - 8- pi perazin-1-yl-quinoline (Formll). -38 0 7 AU6 2006 WO
03/ 080580 PCL/ EPOR/, LA fotalayafalF! r a

phar maceut i gg[ |y g(?gﬁ%tg%% ef%srgﬁa (![)#é?égf: R %ﬁy?%ﬁ%%&é#%oﬁ R4 (R3) \
\'l O nA-A 55R (lI) werein: R_,and R2 independently represent
hydrogen or C1$ alkyl or R is Iinkedﬁio R2 to forma group (CH2)2,

(€H2) 3or (CH2)4; 10 R3, R4 and R5 indapendently represent hydrogen, hal ogen,
cyano, -CF3, -CF30, Cl1.6 alkyl, Cl1¥ al RKpxy, C $ al kanoyl or a group
-CONR6R7; R6 and R7 i ndependent kgf) pty hydrogen or Cl4 al kyl or
together may be fused to forma 5- nbered aromatic or non-aronmatic
heterocyclic ring optionally interrugted by an.0 or S atom 15 mrepresents
an integer from1l to 4, such that eSS~ | nteger greater than 1, two
R2 groups may instead be |inked (stq% a grpup &H2, (CH2)2or (CH2)3;

)
wherein:
R' and R? independently represent hydrogen or Cy alky! or R' is linked to R? to form a
group (CHz)z2, (CHz)sor (CHg)s;

10 R® R*and R’ independently represent hydrogen, halogen, cyano, -CFs, -CF30, C5
alkyl, C,.¢ atkoxy, Cy alkanoyl or a group ~CONR®R’;

R® and R’ independently represent hydrogen or C,¢ alkyl or together may be fused to
form a 5- to 7- membered aromatic or non-aromatic heterocyclic ring optionally
interrupted by an O or S atom;

15  mrepresents an integer from 1 to 4, such that when m.is an integer greater than 1, two
R? groups may instead be linked to form a group CH,, (CH,).0r (CH,)s;
n represents an integer from 1 to 3;
p represents 1 or 2;
A represents a group —Ar' or — AFPAr;

20 Ar', A and Ar® independently represent an aryl group or a heteroaryl group, both of

_ which may be aptionally substituted by one or more substituents which may be the same

or different, and which are selected from the group consisting of halogen, hydroxy,
cyano, nitro, trifluoromethyl, trifluoromethoxy, C,.s alkyl, triflucromethanesulfonyloxy,
pentafluoroethyl, C,4 alkoxy, arylC,.s alkoxy, C,¢ alkyithio, C.4 alkoxyC,s alkyl, Cs.;

25 cycloalkylC, s alkoxy, Cie alkanoyl, C,4 alkoxycarbonyl, C,. alkylsulfonyl, Cy4
alkylsulfinyl, C. alkylsulfonyloxy, Ci.s atkyisulfonylC..¢ alkyl, arylsulfonyl, arylsulfonyloxy,
arylsulfonylC,; alkyl, C,. alkylsulfonamido, C,. alkylamido, C,.4 alkytsulfonamidoC;.¢
alkyl, Cy.¢ alkylamidoC,. alkyl, arylsulfonamido, arylcarboxamido, aryisulfonamidoC,.
alkyl, arylcarboxamidoC..¢ alkyl, aroyl, aroylC,.s alkyl, arylC,s alkanoyl, or a group

30 CONR'R® or SONRPR®, wherein R® and R* independently represent hydrogen or C.
alkyl or together may be fused to form a §- to 7- membered aromatic or non-aromatic
heterocyclic ring optionally interrupted by an O or S atom;
or solvates thereof.
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n represents an integer from1l1l to 3; p represents 1 or 2; Arepresents a
group Ar' or-Ar2Ar3; 20 Ar', Ar2 and Ar3 independently represent an aryl
group or a heteroaryl group, both of which nmay be optionally sub& 7 iMiatZe8 by

one or nor ewat&?,a osgpuent s which may be the same or differ gerrm,&rbng,\hl ch are
selected fromthe group consisting of hal ogen, hydroxy, cyano, nitr

trifluoronmethyl, trifluoronethoxy, Cl$ al kyI trifl uoromet hanesul fonyl oxy,

pent af | uor oet hyI Cl. 6 al kox

| C1. 6 Cl aI lg t hi o,
al koxyCl$ al&yl , &Bﬂ'ﬁp%@de @FFB%M ?%ﬂ'ezﬁ"%f? 1?&%%1 Se"'efxdmge"
al koxycar bonryethyl&lhﬂ Iammymlmbywwz Bimethsipropys ut f| nyI C1$
al kyl sul fonyl oxy, Cl14 al kyl sul fonyl C1$ al kyl, aryl sul fonyl aryl sul f onyl oxy,

aryl sul fonyl £1$ Prohif (15 54 detRaTindfaim Glohepbik k! éise t
ai kyl sul L{K)naﬁ do%l g‘%‘?‘%", 0Cl4 gfkyl am doCll!fmaI kyl, I ar yI sul ?S%ﬁog%n

aryl car boxam do, aryl sul fonanm doCl$ a | car boxam doC, 4 al kyl , aroyl,
aroyl ¢/ .6 alkyl, Fé pqung °3|f%@HWI)ESBP}'§¥d}W ngpf %ﬂ?ﬂ?{n ‘gﬁ 6, wherein-
R8 and R9 |W§Blp§ﬁdehrdr99%meﬁ§eqws fnked oo Srm@EL(QbL)s@raupk or toget her may be
fused to forma 5- to 7- rrerrbered aromatic or non-aromatic heterocyclic

ring optionagly iR 8 uﬁf‘(ggs%ﬁn%dfﬂQéﬂn@ﬁh@r@ﬂn‘lﬂ’%@ﬁm&éﬁ@ eof. -39 07
AUG 2006}%V\Qr g%/;% 058 PCTI EP03/0 197 2. A conpound of fornula (1) as

defi ned “wherein R represents hydrogen, nethyl, ethyl,

i sopropyl, isobutyl or 2,2-dineth . 3. A conpound of for rruJa (1) as
defined in cd-ai mAcamraue af fRnnwletﬁ/e%@fmed nyaay epeaf claims 4. to & whergiodnd of
formula (1) repre€eits hpdlogen, awrthybordaldbertl ains | to 3 wherein R2 represents
hydrogen, methyl or is linked to R to forma (CH2)3 group. 5. A corrpound of

compoundt b Tor mit SR oP b Y Wik fin Sk SRR R replibehS W AE °:

represents Egdrogen nmet hyl or hal ogen. 15 7. A conpound of fornula (I) as

defined in cd.ai mAscarmraued af iRanuie (i esdalined inaay egenl clais 140 ubeinid’ & f or nul a
(1) as defi nRtindepeadsntly nepredentiyairagen br inethyl. wherein R4 and R5 i ndependently
represent hydrogen or nethyl. 20 9. A conpound of fornula (1) as defined in

claim8 erg in Ii cBﬁd B%n“‘r“g ﬂﬁsse(?;eengd g% %%eréirQR‘ |Qer%qplmd of formul a

(1) as |ned in ereln n represents 1. 25 11. A
conpound of 'FB'Pﬁfﬂ y rlo? 'bs defined in any one of clains 1 to 10 wherein m
and

A compound of formuia (1) as defined in any one of ¢claims 1 to 9 wherein n

represents 1.

25
11. A compound of formula (l) as defined in any one of claims 1 to 10 wherein m and
p independently represent 1 or 2.

12. A compound of formula (}) as defined in claim 11 wherein m and p both
_ 30 represent 1.

13. A compound of formula (1) as defined in any one of claims 1 to 12 wherein A
represents a group -Ar’.

35 14. A compound of formula (I) as defined in claim 13 wherein Ar' represents phenyl
optionally substituted with halogen, C, alkyl, C,.s alkoxy, trifluoromethyl or

trifluoromethoxy.

15. A compound of formula (1) as defined in claim 13 or dlaim 14 wherein Ar'
40  represents unsubstituted phenyl.

16. A compound of formula (1) according to claim 1 which is
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p independently represent 1 or 2. 12. A conpound of forrmula (1) as defined
in claiml1ll wherein mand p both 30 represent 1. 13. A conpound of formula
(1) as defined in any one of claims 1 to 12 wherein A represeini $UaWboup
-Ar't . 35 14, A con;)ound of fornmula (1) as defined in claim13 wherein Ar'
represents 8038fptional |y substituted with hal ogen, CIRFTAERSYPIIT e

al koxy, tl’lf| uororret hyl or trifluoromethoxy. 15. A conpound of formula (1)
as defined in claim13 or claim14 wherein Art 40 represents unsubstituted
phenyl . 16. A-(sMaEgupideratinfioyrliptenyisiifoagiquinalineg to claim1 which is -40 0 7

AUb 2906 WO @Qé-@%ﬂﬁﬁ@héﬁ%ﬁl l?d Bérme- 1-yl-quinoline;

S {5 G by BuBRhREdBadrylilayr @BRENAAHLABOKOAL, 1) 1 ne:
3-(2-Chloro) H ﬁ’ P? " azl ﬁf‘ ui nol i ne;
3. (3- Ol or o) HHETIRCEIREEH wfogv BaIT-1Y

ROUREH nol i ne:

3- ( 2- Fl uobo) pHéfhlosaiphenisuiicgyd-piperazind-yt-ayinoligi nol i ne; 5

3- (4- Cnhl or 0) pHaFiwosybtecopylifolyls- piperazin-t-yl-quincligesi nol i ne;

3-(3- Fl uor 0) E-BYJrﬁdlb-fterWon%t sﬁéwsnn&wé RbrfaBiAl 1l uinoline;

3- (4- Brono- F; ) 9{3@_ A ﬁé(c) sqlﬂ,g kﬁ'l kRer azi n- 1-yl - qui nol i ne;
8- iperazin-% g!% &If“ Y rPnquumollne

7- Chl oro- 3 radr “]fgn '|'8 As Lﬁ nol i ne; 10

6- Met hyl 18- pﬁéﬂ%ﬂl'ﬂ'ﬁ’rpﬁthﬂf@)ﬂﬁw&eﬁiﬂni'ﬂﬂ“!m!ﬂﬁ-noI i ne;

(R) - 8- ( 3- Met (9)}§-(3-pethplpiperdzing -yiB3-plieapglifooliqainglibgui nol i ne;

(S)-8-(3-Met fmbk mef %;s\srazuuhyﬁs-ahaméhmﬂyfq@wkr@w nol i ne;

8- Honopi per a mpp rlgyg) ;mx &wj‘dﬁﬁ Jne;

8-((9)- thggﬁmzm- = ¥| on -qui noline; 15

8- (4 Et hyl % T &P{Pe}aé" ] 9’1" ?ﬂ %ﬂp?ne 8- Pi perazin-1

-yl -3-(tdf ueﬁé¢EMmlP@ﬁyn =yl W@nvlﬁléfonquumo ine;

3- ( 2- Met hoxy 8iRiperanve -yl 3-(olyéne-Bsyiopgy-quinating;- y| - qui nol i ne; 8- Pi perazin-|
-y1- 3- (t ol uepg2-fuedidky- a&%heﬁ:wwmmﬁ@azm-?pmeEéuH@ro be

nzenesul f onyk)s, %rf)?gla? t&uén

3-(2- Tr|fluo enze r Z|n 1- ui nol i ne;

8- §4 Met h ﬁ§ é’zl?eﬁ’z?n °n§) t [;W @'CE‘UI? yw gol I ne;

3-(2- Met R éxy @?&’Eﬁﬂ% ﬁzef‘ﬁﬁq'fﬁ'BW'P'B‘P'ﬂé'PéZM"HU'P'SF'P) qui nol i ne;

8- (4- Met hyl - pi(4-pethakpiperazintty))-BitdluanetPesutforyt)sauifolimg | ) - qui nol i ne; 3-(4-Fl
uor o- benzenegyp-Methisky-bénzeAedilbAVI)6-(3 rietha-piperakinyi }I)-qthlhdilﬁél ne; 25

3- (3- Fl uor o- hengRiRMb&am s fdhudmRUNoRRlirAnd- 1-Yi ) - qui nol i ne;

3-(4-Fluoro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;

25  3-(3-Fluoro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yi}-quinofine;
3-(2-Fluoro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;
3-(4-Chloro-benzenesuifony!)-8-{4-methyl-piperazin-1-yi)-quinoline;
3-(3-Chloro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yi)-quinoline;
3-(2-Trifluoromethyl-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;

- 30  8-((8)-3-Methyl-piperazin-1-yl}-3-(toluene-2-sulfonyl)-quinoline;
3-(2-Methoxy-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinocline;
8-({8)-3-Methyi-piperazin-1-yl)-3-(toluene-4-sulfonyl)-quinoline;
3-{4-Fluoro-benzenesulfonyl)-8-({S)-3-methyl-piperazin-1-yl)}-quinoline;
3-(3-Fluoro-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl}-quinoline;

35  3-{2-Fluoro-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
3-(4-Chloro-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quincline;
3-(3-Chloro-benzenesulfonyt)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
3-(3-Trifluoromethyl-benzenesulfony!)-8-({S)-3-methyl-piperazin-1-yl)}-quinoline;
3-Benzenesulfonyl-8-{(R)-2-methyl-piperazin-1-yl)-quinoline;

40  3-Benzenesulfonyl-8-((2R,58)-2,5-dimethyl-piperazin-1-yl}-quinoline racemate;
3-Benzenesulfonyl-8-(3,3-dimethyl-piperazin-1-yi}-quinoline;
3-Benzenesulfonyl-B-(hexahydro-pyrrolo[1,2-a]pyrazin-2-yl}-quinoline racemate;
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3- (2- Fl uor o- benzenesul fonyl ) - 8- (4- net hyl - pi perazi n-1-yl ) -qui nol i ne;

3-(4-Chl or o- benzenesui f onyl ) - 8- (4- net hyl - pi perazi n-1-yl ) - qui nol i ﬂ? AUG 2006

3- (3-Chl or o- benzenesul fonyl ) - 8- (4- rret hyl - pi perazi n-1-y1) - qui nol i

3-(2-Tri fl uQiRRR benzenesul fon | ) - 8- (4- et hyl - pi peraz ui nol i ne;

30 8-((S}3-Met hyldg%dl perazin-1 yl)-3-(toluene-2-suffonyl)- ggfﬁ"?("‘.’&n’éﬁ

3-(2- Met hoxy- benzenesul fonyl )-8-((S)- 3-net hyI p| perazin-1-yl)-qulnoline;

8-((S)-3-Met Zi tolue lfonyl) qui nol i ne;

3- (4- Fl uor o- %’éﬁ'}%qg |PP%—§¢%)I¥0§O({J g%lpe?z#pé U'B?B'gr azin-1- yI) qui nol i ne;

3- ( 3- FI uor o- HBengeapsdfonyByAyiopult-pipeszig 1 yR-AHPPING per azin-1 -yl )-q ui nol i ne;

35 3-(2-Fl u&BeMﬂﬂM@Bﬂ%f[&r@E)ﬂm’M S)Opﬂ)rmfa;ah-ﬂpyl]amrmmm 1-yl)-quinoli ne;

g Eg Chl or o- ?samne%ﬂ?wtzgmmsgwwghwwm n- 11y| I))qw nol : ne; -
0-pg 180Y4))3, 25 yl in-1-y qui nol i ne;

3-(3- Tr|f uo, VE%‘T;M § Jg% %% |pera2|n | -yl)-qui nol

i ne; 3- Benze%gg%f ?g%{? F\‘? giag' ' qU| noline; 40 '

3- Benzenesul?’(ﬁﬂnaﬂBa‘(e(JQR"SSYQ@ legn - pi per azi n yI ) - qui nol i ne
racemate; 3-Benzenesul fonyl - 8- (3, 3-di rret hyl - pi per azi n-1-yl)-qui nol i ne;

3- Benzenesul fony| & Sortduema by @eaulp f§ Geebring t& claihpy whith Iik?-pUén)jlslednSilcﬁ-i ne
racemat ey ﬁ]%o ny%n /Nﬁéﬂ&}ﬁe oV Pplar&AmS My B&Qpﬁlﬁ%?éaﬁlm

3- Benzenesu I sopropyl - pi perazi n- qui no |ne

3- Benzenesul f onyl - 8- (4 i sobutyl - pi perazin-1- ylg- qui nolin

3- Benzenesul 1onylA GTRenS OHoTvia T gAcoring 3 A9, st 1ba o8 basq ol i ne

3- Benzenes upteoylsklfodyl(8-pierazin-1 e¢fl-guieding.| - pi perazin-1-yl)-quinoline; 5

3- Benzenesul fonyl -B-((S)-3, 4-di net hyl - pi perazi n-1-yl)-qui nol i ne;

3- Phenyl it TaY! Aeddglong 618&0"2?5(.?%&3@%%%&%%&&%@z@%engnganymne or a

phar maceut i cal I ereo conmpoun ormula (1)
accordi ng top%ef%??nq ?%ﬁ%ﬂg o I)phenyl sul fonyl -8- 10

pi perazin-1-yl-quinoline or a pharmaceutically acceptable salt thereof. 18.
A conpound 020.f orAredrepquny obfooouwial (thapcerding iteitiaiml 18 whickcls 3-phenjlsulfondd®- base of 3-
phenyl sul f onyiper8zipit peqeiasine Form-ui nol i ne. 15 19. A conpound of fornmula (1)
accor di nﬂ)to claim 18 which is 3-phenyl sul fonyl -8- pi perazin-1-yl-quinoline

(Forrennl)su " %Q&Qg?rgfg? Ablghich ) {4t = hy cess for
? hghprg:oar 131{‘? lgﬁg HP & g‘?ef‘@ﬁhﬂqﬁﬁ&g{ Qf %ﬁ%ﬁﬁ?ﬁne&ﬁf f

clains 1 to 20 or a phar maceuti cal |y accept abI e salt thereof, which
conprises: ({@) raeadtingg campouraaf fmmolh (flormula (11)

25
R13
I
N
2
(R )m/EN ACH,),
i N_ _R'
]
®); ™ .
RS

(n
wherein R' is as defined for R' in claim 1 or an N-protecting group, R?, R, R*, R%, m, n
and p are as defined in claim 1 and L' is a leaving group;
30 with a compound of formula A-SO;H, (or A-SH foliowed by a subsequent oxidation step)
wherein A is as defined above and thereafter as necessary removing an R' N-
protecting group; or

{t) reacting a compound of formula (IV)
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25 Rta N (R)m-NACH2)p ] R4 (R3)n\ \ I t L RS (I I) wherein Rais as
defined for R in claim1 or an N-protecting group, R2, R3, R4, Ra mE H[l
and p are as defined in claiml and L' is a leaving group; 30 wt 74Ub 2006
conmpound of [ A- SO2H, (or A-SH fol l owed by a subsequ I ion
step) wher e\?ﬁogbgogsoas defined above and thereafter as necg‘g@gir}@o?@?mvi ng an
R a N protecting group; or (b) reacting a conpound of forrmula (N} -42 0 7
AN 2005 WD 03/080580 PCT/EP03/03197 Rla ,L2( /v NVCH)P L2 (R2 (I1V) wth
a conpound of formila (V) NI-12 (R3)a \f\ 1 i0 SA 0N wherein R a, Rz,
R3, R, R5, AA. m n and p are as ozle inegni n @hzg},iml, and L2 represents a 5
suitabl e | eaving group, and thereaftgr~as Tecessdry renoving an Rta
N-protecting group; or (c) reactingma conmpound of forrmula (VI) L3 jj R4
(RB\ \ i0 SA R5 010 NO with a conpdid of fornula (VII)

with a compound of formula (V)

NH,
N R
R); N I .0
ﬁ——A
R 0
)

wherein R™, R%, R®, R*, R®, A, m, n and p are as defined in claim 1, and L? represents a
5  suitable leaving group, and thereafter as necessary removing an R* N-protecting group;
or

(c) reacting a compound of formula (V1)

L
N R
]
R); o
Y ﬁ/z_ A
R® O
10 V1)
with a compound of formula (VIt)
R‘la
i
™
(Rz)m/EN _(CH,),
H
i)

wherein R™, R?, R®, R*, R°, m, n, p and A are as defined in claim 1 and L® represents a
suitable leaving group, and thereafter as necessary removing an R** N-protecting group;
15 or

(d) deprotecting a compound of formula (I) which is protected; and thereafter
optionally

20 (e) interconversion to other compounds of formula (1} and/or forming a
pharmaceutically acceptable salt and/or solvate.
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RO ) N (R/mN-(CH)p H (VIlI) wherein Ra, R2, R3, R4, R5, m n, p and
A are as defined in claiml and L' represents a suitable |eaving.g Uﬁ and
thereafter as necessary renoving an R a N-protecting group; 15 i é@ﬁ 06
deprotecting a conpound of formula (1) which is protected; and thereafter
optionally 20 (e) interconversion to other conpounds of formula (1) and/or
formng a pharmaceutically acceptable salt and/or solvate. -43 0 7 AUG 2006
22. A pharmaceutical conposition which conprises a conpound according to any
one of claims 1 to 20 and a pharmaceutically acceptable carrier or
exci pi ent. 2223. Akhaurgeutitdl cooposititmighiciocompyisema cofipatindiageordingéo @9 f or use in
therapy. 24ne & §AFBAUDU0 ARE 8 pRArMACcERicaly ecaptatid catfigtionexdpiém, 20 for use in
the treatnment of depression, anxiety, Al zhet)ners di sease, age rel ated
cognitive cline, ADHD, obesi mld cogniti i npai pent, schi zophreni a,
g?gpioﬁ |vaF %(gri)cﬁPQZ??P@czwgﬁﬂf‘%?nya""&r?fgc'%‘l &k@.z\f?‘fé’%gmg‘e[ﬂ’& of a conpound
a as defined in any one of clains to or a
phar maceut i2dal | % cemperidadzcerding td artylmmeobélaims 1t toe2Orfmrrusk dre thetréatrfientiofme di canent
L or ! Qg t rﬁ@%mﬁgiiew,rmﬂm_ It Hﬁeé&fa, stRneREd gnitit Bdciie/ ADND; BBSSIR! S
, re Rgg” iV : . e . Hf!i(!etl ve
i npai r nent ?‘ﬁlgc#@ophrp %I a, 'csgpgs'%?pt Fe\?'ed‘ E‘E‘Fg{t@gﬁgﬁq‘?% %@%&%‘%ﬁj‘?gﬂgg and stroke.
26. A pharmaceutical conposition conprising a conpound of forrmula (1) as
defined i @5anyTmuseotf actoniprundiof fasma (1) g5 definediimanyene: of slaimehio ror a
depr essi on phamaceiticallyidczéiabiesait thetesfdmthe mangeactued 6ft thediogmeritiforahedecl i ne,
f\r[])"'géh?ggs'tkgtmem &%r&ﬁ?ﬁ}ﬁki’sbi’&‘eﬁé&ﬁhm&my; AlZREIMeA Y88 dye rbiaRAI L1 ve deficits
i any. one cagiiyP gBHinesADH ey, il ot iyiehl Sptconbielé s 07 ' "
pronot i ng NEMRRMACEPRINEMa ARd 1%Ket he central nervous system of a mammal,
28. A pharmaceutical conposition conprising a conpound of fornmula (I) as
defined i 26anyApharmedceatical somposition cahphising 8 sempourirod farinulagl)as defiieal  gr owt h
Wi thin theiCqRtonglof ciifis 0l 205U IR tRE tréatMBATGY Idepreddion, anxiety, Alzheimers
ty
disease, age related cognitive decline, ADHD, obesity, mild cognitive impairment,

schizophrenia, cognitive deficits in schizophrenia and stroke.

(1]

27.  Use of a compound of formula (1) as defined in any one of ciaims 1 to 20 in the
manufacture of a medicament for promoting neuronal growth within the central nervous
system of a mammal,

28. A pharmaceutical composition comprising a compound of formuta (i) as defined
in any one of claims 1 to 20 for use in promoting neuronal growth within the central

nervous system of a mammal.
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