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wherein:
R' and R? independently represent hydrogen or C,, alkyl or R' is linked to R? to form a
group (CHz)2, (CHz)s or (CHy)s;
R®, R* and R® independently represent hydrogen, halogen, cyano, -CFs, -CF30, Cis
25  alkyl, C alkoxy, C1s 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 (CH,)s;
n represents an integer from 1 to 3;
p represents 1 or 2;
A represents a group —Ar' or — ArPAr;



Ar', Ar2 and Ara independently represent an aryl group or a heteroaryl
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30 Suitable examples of such fused aromatic rings include benzofused aromatic rings such

as quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, cinnolinyl, naphthyridinyl, indolyl,
indazolyl, pyrrolopyridinyl, benzofuranyl, benzothienyl, benzimidazolyl, 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.



di et hyl propyl. More preferably, R represents hydrogen or nethyl,
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napht haI enE&tf&rétﬂynAcremelselntsEtg{omeﬁsr nt invention includes within its scope

al | possi bygst preRireALAMR iristbstigted PRem.0i chionetric forms. The conpounds of
forrrul%aS (1) may be prepared in crystalline or non-crystalline form 40

and stalline, may optignally be solvated, eg. as_the hydrate. This
i nvent i on PrefRITadReMAAUDES ACGording taihe invieBliQningliea examrles G1ESQ 3sshOWRy dr at es)

as wel | asbeowpwruanprarmaceutiaallyiavgeptableablt theseabunt s of sol vent (eg. water).

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

30 that for use in medicine the salts of the compounds of formula (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-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. The present invention includes within its scope all possible
stoichiometric and non-stoichiometric forms.

The compounds of formula (1) may be prepared in crystalline or non-crystalline 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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-3 WD 03/080580 PCT/ EP03/03197 Certain conmpounds of fornmula (1) are
capabl e of existing in stereoisoneric forns (e.g. diastereoners and

enant i omrew®)o3ashst he i nventi on extends to each of these stPemaErosesMTI C
forms and to m xtures thereof including racemates. The different 5

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

nmet hods, or any given isoner nay be obtained by stereospecific or
asymretric _synthesis. The invention also extends to any tautoneric fornms
and m xt ur E§@IAEPERPUNdS Qfderaulz @‘@Pﬁéaa@%ﬁf)%ﬁﬂ‘gé’&ﬁtﬁﬁﬂ'%@ec’l‘} ferms ®®®vent i on
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anot her poI m Herein hi.c.for e base
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i nvention hydwidhieriietsat), hicsepieéably asitticafpée/ base (e9.28-plodrgtsutienyl-Bypigtatzan-1-
provi ded y@,{o“hé)ast one of the follow ng: infrared, Raman, X-ray powder
diffractio nucl ear magnetic resonance and nelting point data as

provi ded herein, including partial spectral data provided herein. 25 In a
further aslides be¢refound ghat therfres kasedd $-phenylsulfonyl-8-piperazin-1-yl-quinoline exists

3- pheny3 sulrf raenel théh ehegslarAdmhit-forim. CDhaprleserst inveation éxtends to all sutihformaspect
the invent Wﬂ%‘mgﬁ ﬁ‘é‘ ;‘}lﬁé EyBF‘dP%A r'BHJn PRALA Qanlxeawm'aﬂr %thbé'r iR lsuBEas 30 Form

1. I'n a par sen I nventi on

3- phenyi suP'FQf e§pr M I-ierer h( qfﬂ?écf%' threLeﬁ%SQ@{%Fefgré%p by (i)
an infraretb :sqoléqrmlmndsﬁmﬂbﬁadam t}nersaldaf@m oan elsoetrtfepied do berein agrtieor 35
(i) a Rangge baRcid spproptatd.antially in accordance with Figure 2; and/or
(it )df(n X-ray powder diffraction (XRPD) pattern substantial ly in
accordance with Figure 3. In a uIar ect, re ent |nvet|on
T ovi oo 3SPAR s NYEIgn PERvSieR tha e base SulsHly a ¢ by datd prpvided

char act er i byét lbgstOnp ofithei fallavangs infeased; tRammans Xoray anwden dlfyrapttpmcrmplgahc e with
Figure 4; &r&éh@trc re§oriahc@ afm® FRNInG PRH: HE UR6Videy hetbinyintiding part@assertral t h

Figure 5 and/Qvidedherein.

25
In a further aspect the invention provides 3-phenylsulfonyl-8-piperazin-1-yl-quinoline
Form I.
In a further aspect the invention provides 3-phenylsulfonyl-8-piperazin-1-yl-quinoline
30 Formll.

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 substantially in accordance with Figure 2; and/or
(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 ll), characterised by

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

(ii) a Raman spectrum substantially in accordance with Figure 5; and/or
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WO 03/ 080580 PCT/ EP03/03197 (iii) an X-ray powder diffraction (XRPD)
pattern substantially in accordance wwth Figure 6. As a consequence of

gr eat er swaki3loBasgo provi ded by a hi gher nelting point, 3- PCI/EP03/03197

phenyl sul f onyl - 8- pi perazin-1-yl-quinoline (Formll) is the preferred form
of 3- phenyl sul fonyl - 8- pi perazi n-1-yl -qui nol i ne. The present invention also

provi des g;pro - i f whl) or a
phar mceut:g'.@al (TR La0boUh? SREHIEh TARPD) pauctn SEaMatly Wl accoREMe ak ) 10" (2
reacting a '@Yffipbund of formula (11) Rl a N (RI)mN(CH)P Ra (Rs)" L

R5 (I1l) 15 wherein Ra is as defined for R or an N-protecting group, R2,
R3, R4, R9s 8roifsequende éiigreatdsstalsiiity paslideddye kigieerlmeliisg poihtedvi ng group such

as iod Hog%rfﬁhgéhmgg@ﬁ@gk.ggﬂghﬁmporm @hg fhe BReGor of £ Mul 8 A- SO2H,

(or A- we g atio p) wherein Ais as defined
above and Rhe8YlgY 8-piperpAns LylbayndBRovi ng an R a N protecting group; 20

(b) deprotecting a conmpound of fornmula (I) which is protected; and
E Ih)er eaL ; erTheOptebétahveNtidrralsd ploRided a\REs forttRe picharation BPE ¢omBo@id 6folr rrult a
and/ or r : ol vat e.
f{)irﬂulg"élﬂ 9r § théné%ga{l%‘? %&gép?é%#éuér/atltﬁﬁgr%m %Iic?‘u sp??%%ss?:ﬁmpﬂgess.

The present 1 nvention al'so pr es ' a er proces e preparation
of a d@rrpound of fornmula (1) or a pharnmaceutically acceptable salt

t her eof , wa) ch eaciigsscampgund o&formuBQllf d) reacting a conpound of fornula
(I'V) -5 WD 03/080580 PCT/EP03/03197 Rta L2N-CH2)P . 2 (R2) L (1V) wth a

conpound of formula (V) R'
d
(Rz)’"/EN/(CHz)p
_N R
(R X | g

)

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 trifluoromethylsulfonyloxy;
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 formula (1) and/or forming a

25  pharmaceutically 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 (IV)



NI-12 %Ra R3 A 50 (V) wierein Ra, R2, R3, R4, R5, A m n and p are
as defined above, and L2 represents a 5 suitable |eaving group, such as a
hal ogen awom3asest her eafter as necessary renoving an R aPRIEPOS/esI®? ng
group; or (e) reacting a conpound of formula (VI) L3 NRa R3 S-A RS O
10 NO with a conmpound of formula (VII) Ra 1 M (RZmN, (CH2)P H (V)
wherein R13, R2, R3, R4, R5, m n, p angt=A are as defined above and L3
represents a 15 suitable |eaving group} such as a hal ogen atom (e.g. a
bronmine or iodine atom) or a trlg‘)/W‘P'éw fonyl oxy group, and
thereafter as necessary renovinj a N protbctl ng group. The
N-protecting group used nay be argy Tonventional group e.g. t-

but yl oxycar bonyl (Boc) or benzyl oxycarB¥dyl. Further N-protecting groups
whi ch may Rith a és@Polimrofigenu@ivyy! . 20 -6 WO 03/ 080580 PCT/ EPO3/ 03197
Process (a) wherein a conpound of fownmyla (I1) is reacted with a conpound
of formula A-SO2H typically conprisgs use of basic conditions and nay be
nost conveniently carried out by aNsy ble salt of the conpound
A-SO2H (e.g. the sodiumsalt) in ab i ate_sol vent such as

N, N- di met hyl f ormani de, in the {®k ragfition 5 netal salt such as
copper (I) iodide. Process (a) wherern a md of forrmula (I1) is
reacted with a conpound of formula A-SH g¥picslly conprises use of basic
conditions e.g. by using a suitable sal t(v)of t he

wherein R™, R?, R%, R*, R’, A, m, n and p are as defined above, and L? represents a
5  suitable leaving group, such as a halogen atom and thereafter as necessary removing
an R N-protecting group; or

(e) reacting a compound of formula (V1)

L

N R

g

R%); = .0
ﬁ——A
R® O
10 )
with a compound of formula (Vii)

R1a

l

h

2
R ""/EN/(CHZ»

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. t-
butyloxycarbonyl (Boc) or benzyloxycarbonyl. Further N-protecting groups which may be
used include methyl.

20



conpound A-SH (e.g. the sodiumsalt) in an appropriate solvent such as N, N
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(- COCF3)  AVBHGYidaN cbﬁspﬁm%f%s@@aﬁdm{saé s“ngc&@lh.wme%awofmesol id

phase esi A b cg feyoéj th‘? %an a g,ef i v\,ﬁ{e ol\%lngs%c%sés RP und

2, 6- di met {8 % moved by acid
cat al yi8ed Wﬂhﬂf%@?@'dq B‘rthSPé?ﬁ?F‘éeW g pui gist erlteich @5 29Pegfill iodide, ur t her
am ne pr otfelwedpyarsewp aisnitdhiel exidandtsoph as\Bichloropeybdreoicertiol pdravationrid et andar d

met hods f QjNstlaphbyosdrdatd € 9. 1-chloroethyl chloroformte under basic
condi tions %ol | owed by treatnment with nethanol). Process (c) may be

performed using conventjonal interconversion procedures such as
epi ner i satlh empcessasdart ansh(b) rexamplasdsih prateciing greupsang\ihe means foa thejn rﬁﬂ"‘iotéﬂ
nucl eqphi ldaf b@rfound iadt Wapbrekhe meenmxelmroapbmtd)rtgahuc@yntresisew Wldy ehd/si s or

?lm) dﬁhgggdsd‘ %ltaﬁt@?ngﬁé( ﬂ% elrladd@téu%oﬁ% (@g%@p%eq gfrg WL f;m(J:?

Nher o1 . RECPED 22 e et AU Ry e B Sy o FopRYranyE apd

i nt er conveargalyl (eraybenayl) whichc ay be semavaskbyhvdralysie(® gl asingzan; agisssush ass

formul a (Inydidehiehc BEil) srirbdesiventé.y. Ihwr@pblytsne@f adbeha}! hmwiprg reductive

i nter Cﬁnvq{eﬁib\ﬂﬂ of Eg rfch eﬂﬁ:? )ou%tr?%lh%eetlé &id) ?(é”pl e,
H@ Ple

reacti ng a )oun ? esent W th
an al dehy RPPEPTRE: Die" sHbiRRineHspleetngraraups gEs uar@@ﬁ%tv Chdr ¢ o
gener at e avhichnpaybel rmoxfedrbymaée(cayalmmdrmsmpaég phasg, resinownd pgnzyl Thi s
may be per, réli;ﬁ%dchlés é\ﬁ/le@rlﬂb}ﬁiféslh\&)dﬂlﬂﬂ(zrﬁ digRMHoxgbeHzyiagros® (Eilian linker),

cyanobor ofw gy P%?é?‘h %é?él%%& Iﬁ/@ycﬁv i for¥xa fe%er"trlﬁlgﬂgéjceftl rm of

cyanoboro LNt

suc
preseree daﬁ‘ they a"‘f""?‘/\?f '6@@5’8@ é"h‘g‘ m%g‘ﬁ r%@“&ﬂé’ﬂ"@ acid, or
under condatandenismemwafm{INfdeaingt@ndgan—tchlorpetmdl chiprefermata yndes basic a

t ransf or Medoh&ifloriEABlIdWe Y fréRfheMUbitimethansl).i ng a conpound of formula (1),
wherein R represents hydrogen with a conpound of formula R -L, wherein

R is as def| ned above and L Ioresents a | eavi n rou uch as a hal ogen
at om (e. g.PrBFasFi(Fldnay bg B@rfq{g')edd*s GOBYSH\PRRY|IRtErARD %05 chl?ﬁ ”rﬁﬁﬂ“ifh%ﬁ ly in
t he pr3@serapimerfsations wixidatidre rédiustions ueductive alsylatiors ialkylation, munkeophileror
tri et hyl andi@opRiidarontatid BIbSiRitoA Est&HydRINsisSoH&Emias bdhd\formation. For

example, N-dealkylation of a compound of formula (I) wherein R’ represents an alkyl

group to give a compound 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 following interconversion.

In addition, process (c) may comprise, for example, reacting a compound of formula (1),
wherein R’ represents hydrogen, with an aldehyde or ketone in the presence of a
reducing agent in order to generate a compound of formula (1) where R’ represents C;.
40 ealkyl. This may be performed using a hydride donor agent such 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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di met hyl f ormam de or a Cl. 4al kanol. Process (d) may be perfornmed in the
presence of a suitable base, such as sodium 10 carbonate and the use of a
sui t abl e wolas@sisseuch as n-butanol. Process (e) may be perricarepeslodnyt he
presence of a palladium nickel or copper catalyst, for exanple a m xture
of a pall adi um source such as Pd2(dba)3 and a suitable ligand such as

(1? i cglgl) osh % @?]cmplcf (Jﬂg(ﬁrrﬁ%ﬁéﬁ dmoﬁ%fm&%dfblgepét%p Wit¥atitdR), NOER a0 (2

1,1 -bis- drq@ﬁéwpmfﬁ@an ﬁ&?@&ep@eé%m“%‘ﬂef%? oyfickof farmus (hherainBe such as
sodi um t - hapresents hydnogem, withes corspdund rof fasoata RsL, wtereldﬁnxaaedefwvamS of

Larzml) a (4 nhLWré%@nl%@l@é%ﬁ@ RYiplseaehs BHhaRgen BRMY (¥ (Hroﬁﬁfemﬂlo%ilr(d)lgl‘% 28
°o as define
above, WI t etgy'ﬁtghi%ﬁ%g ofqu %Dt%ﬁi' '% %@es&%& 052 suﬁaﬁggaée S%I S process
typi cal | y ROtAssIITs earbepate Q& trielfiylamine H4ia% AR aperopriate selyentsuch @8iNifir car bonat e

and t he ustimethyiformantiddbea Sqlakembl. such. as n-butanol. 25 Conpounds of
formula (V) may be prepared in accordance with the follow ng schene: -8 WO

03/ 080580553 S %F()g?r/ﬁ%? ée p p‘NOZ J\I%he pref%ce)d?gfémt;télg %a%f )su(:r?%l ?oa Né (ZRN%-E (\) o L
Ra / 9PRa ca(tml;ate and the L@R}Jﬁa\surtahle $q'@n sUGh gs ;cbpig

Process (e) may be performed in the presence of a palladium, nickel or copper catalyst,
for example a mixture of a palladium source such as Pd,(dba)s and a suitable ligand
such as (R)-, (S)- or (+)-2,2"-bis(diphenylphosphino)-1,1'-binaphthyl (BINAP) or (2-

15 dicyclohexylphosphanylphenyl)-dimethylamine or 1,1'-bis-diphenylphosphinoferrocene,
together with a suitable base such as sodium t-butoxide, in an inert solvent such as 1,4-
dioxane.

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

20
NH,
N R
~
(R%); e | g
Rs
(m
wherein R®, R*, R®, n and L' are as defined above, with a compound of formula (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 following scheme:



(X) (V) wherein R3, R4, R5, n, A and L' are as defined above. Step (i)
typically conprises reaction of a conmpound of formula (MII1) with a
conmpound wD 03886580 nul a A- S02-M wherein A is as defined alrorErand3ibii s a
metal residue such as sodiumor potassium in the presence of a copper (1)
salt, e.g. copper (I) triflate or copper (I) iodide, in a suitable solvent
such as anhydrous N di methyl formam de or 1,4 di oxanélo,optionally
including a ligand such as N, Mdi net hyl -et hyl ene-1, 2-di am ae. 10,

Alternatively, the transognaR' on shquwn in step (i) saypeNcarrfed out
using a two step {[procé typi call&te@dﬂpgsin SLe ii)|and iv). Step
(i) typicall(gan;gri e reaction of a'corr&) Quukha 4Vl I1) with
a conpound of fornmita , wherein Ais as defined dbove] in ﬁﬁ‘e‘\ presence
of a base 15 such as sodilym hydri de or potassi um phosphategéin gysuitable
sol vent such as anhydrou$t N, NMibnet hyl f or mani de et hyl ene glycol,
optionally in the presence of a copper (l) iodide catalysgx) Step (iv)
typically conprises oxidation using a suitabl e’oxidant such as

nmonomagnesi um 20 per oxypht hal ate, 3-chl or operbenzoi c acid,| peracetic acid
or pot assi um nonoper sul %{I%.(m Step (iiSjertlypically conpri ses d%he.. se of a
sui tabl e reduci ng agent r éxarrpletit ium (111) chlori ?p@ iron
powder in an appropriatge solvent syste e. g. aqueous tetrdahydrofuran

and/ or acetic acid, respectively. -9 03/ 080580 PCT/ EP03/03197 Conpounds
of formula (VI) wherein'L3 represen a hal ogen atom may bé prepared in
accordance with th&Ool | owi ng scherfe: NH2 Hal % R4 / 2Ra Step (i) (R3) O
Rio- (RRO n/ n3$%NAL5 ROARO (V) (VI)ad whereln Ry, R4R*R5, n and
A are as defined ang~Hal represents a hal ogen /S sp (1)
typically co % : i azolfi sation according to / ods {[ e. usin
sggi um %itrﬂﬂe i ; gﬁ‘? R Ly ;

, S ngrganic acid as afl 3 h nitrite
ester using a suitable solv%nt such as acetonitrile in the preflence of
anhydrous acid e.g. triR

f uoroacetic acid), 10 followed by tReat @ent of the
resulting diazoniumsalt with an appropriate halide salt ch as copper
(1) brom de, potassium(Xpdi de or tetrabutyl ammoniumiodi de. Such a
procedure Weih‘k%ﬁ* R5eq QUhd LTareHieRHSePMdvki on or using anhydrous
conditions, for exanple using trifluoroacetic acid as solvent. 15
Compounds of formula (VI) wherein L3 represents a hal ogen atom may al so be
prepar ed Step (i) typically comprises reaction of a compound of formula (VIIT) 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 solvent such as anhydrous N,N-dimethylformamide or 1,4~

dioxane, optionally including a ligand such as N,N'-dimethyl-ethylene-1,2-diamine.

10  Alternatively, 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 (VIII) 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-dimethylformamide or ethylene glycol, optionally in the presence of a copper (l)
iodide catalyst.

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

Step (ii) typically comprises the use of a suitable reducing agent, for example titanium
(i11) chloride, or iron powder in an appropriate solvent system, e.g. aqueous
tetrahydrofuran and/or acetic acid, respectively.

-9-



in accordance with the follow ng scheme: NO2 NH2 / % R4/ NR4 Step (i)
(R nl (RB) SASA RBRR (X) (XI) Step (ii) Hal Hal 4 4 %R Step (iii)
%R (R nwbhogmsss-A SSA 5 ORS R (Vl)a (XI1) wherein REI/EROZ0RS7 A and
n are as defined above and Hal represents a hal ogen atom -10 WD 03/080580
PCT/ EPO3/ 03197 Step (i) typically conprises the use of a suitable reducing
agent such as iron powder, to give a conpound of formula (XlI). Step (ii)
typically conprises_a diazotisationsreaction usin n_agueous or .

non- aqueou=sompoungs of torpla{V)vdEssin LnfgPErReNis:a B%g%"gl %8@1‘ 'ﬁ%% prepgiaddied by
conver si oradcordantemwithlthe folBivapg é¢hieime:t ypi cal |y conpri ses the use of a

sui t abl e oxi dant Neyich as nononmagnesi um per oxypht hal at e. Hah Conpounds of
formula (VI) whejein L3 represents a trifluoromethylsulfagnylogy grgup may
be prepared fropfequpdugdstof formul a éﬂj\/&) as defined abg

di azoti satign drdi nff to known_netH . fol Lomnésﬁ

condi ti ons(R%0 b tr/ﬁ%tment with trifluoro L 78 g{ide
in the presence of a ase,f?tfch as pyridine. 15 Conpounds of |fornyl

(rery, (rvy, (M1) angs (Mdl) are known in the literature or ran he
prepared by anal ogous net hods. Pharmaceutically acceptable Zgllats may be
prepared conventiondYly by reaction with the 20 appropriate acid or acid
deri vatsi veyhdroiRIRSURY R°0h ah@ Rratk as définsddbol/é ahd Hahmspreseatstd kalbden atomept abl e
salts have affinity for the 5-HT6 receptor and are believed to be of

e o e Peoal 3R rePlfioh s idiundh Db aRcas R15 Lot Stk
nitrite with aqueous 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),
10 followed by treatment of the resulting diazonium salt with an appropriate halide salt such
as copper (I) bromide, potassium iodide or tetrabutylammonium iodide. Such a
procedure may be carried out in aqueous solution or using anhydrous conditions, for
example using trifluoroacetic acid as solvent.

dero acidic

15 Compounds of formula (VI) wherein L® represents a halogen atom may also be prepared
in accordance with the following scheme:

NO2 NHz
N R* N R*
o’ e
(Ra) Step (i) (Ra)
" X S—A " X S—A
R’ R’
X) (X1)
Step (ii)
Hal Hal
N R* N R*
7 | Step (i) =
O -
R’); S /] R’); S
/?—A S—A
R O R
(Viye (Xi)

wherein R%, R*, R®, A and n are as defined above and Hal represents a halogen atom.
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25 mgraine, cognitive nenory disorders (e.g. Al zheiners disease, age

rel ated cognitive decline and mld cognitive inpairnment), Parkinsons

D sease, WDHDBrogoase enti on Deficit Disorder/Hyperactivity $omitrose}197sl eep
di sorders (including disturbances of Crcadian rhythm, feeding disorders
such as anorexia and bulima, panic attacks, withdrawal from drug abuse

such as cqgai . Nl got | : ' i | La (in
30 parti cofep (EuBRPIBaiEPt R ey e FAc R IR on 38 o §RlUpEE S

di sor der s GsdEPAPR/IAAIformulatXtal trauma and/ or head injury such as
hydrocephal us. Conpounds of the invention are also expected to be of use
(vt abl o pouyPRalf Bidts @ AASRSAIM BhARh R lan dOGELMarbdtileodS 1 ed
Lo be of GOHE P ATEphEay s = G- CipeLrRye! Gloui & odrdBrsRirtind g o

provi des a conmpound of formula (1) or a pharmaceutically acceptable salt

t her eof , fSiep Uib)eypicalig colmprisezethit iuse 8tid Stitabieoxidant pach acmbasmagneshun t r eat ment

or prophyl 'x?{p% e above disorders. In particular the invention provides
for a cor%g% d o? formula (1) or a pharnaceutically acceptable salt

thereof, for use in the 40 treatnenf of depression, anxiety, Al zheiners

di sead®, dumpasingds etifospylai(V) whetrir || feprese riflénserpthylsutionyipxy @seuPt i ve

i npai r mentmaysisdprpaRkdrontcorne@ds iof formalal (V) bs définedsbbie, apfiiasotisatand st r oke.
(11 V0 03/ 80 tﬁﬁ%ﬁw ;%uo‘gébeby ﬁ\é’da‘iiﬂg'uﬁﬁ‘erfé&di@%ndﬂfoﬂ%’,'fglﬁﬁﬂé?i et hod of
t r eat nent orHRr p % axis o theI abov 6‘55' rders, 10 r}aaga s 1 ncl udi ng
humans, wHieaHnedysin; tailioramethysufontg ?@Vf’f & IRdNe RIEPRNGE O APaSReFUEHES i cal | y

ef fective pyndinat of a conpound of formula (1) or a pharmaceutically 5
accepyigbl e salt thereof. In another aspect, the invention provides the use

of a conp 7 ty I t her eof
in the m%%%?égg%aﬁgg%'éghéﬁ{m% g? (\Z@ggﬁén%gﬁhéﬁ/%h%gg%ﬁ%ﬁ%bﬁﬁgdr%phyI axi s
of the abdVePaIPdBY gealegoupdneihelss ant agoni sts have the potential to be
capabl e of increasing basal and | earning- induced polysialylated neuron

cell fr teq URFhabdutiBaIf dtcémable @ana_srgn@g bé%re?d&fed @intv_éi&ﬁinlallypb% .%atamﬁmtﬂl mbet and
o, Pl EpS BBRESR S A adtBBRNE. 1%, "2 Further aspect of the present 15
i nvention, we provide a nethod of pronoting neuronal growth within the
central neZoropmunds pitoemulaf(l) anddtmiephanhacduticallymccemable lsaltshave affinity for
adlm't nit ﬁ t erthgg-mqeéeg%ﬂytﬁd%fre belleVEd & bd b pd{’énti@% RRAh MRCeedtieal onceramept ablt ﬁ
11 et s oS Blon 8 SRl OB B0 b LI Colsl PRy L heY
accor dancdnigraing. segHive mepRrdiaardars (@ a1 Alghelmerscdiseaserrggieldeheodiyent i on
al so pr ovidielnesanzhaildreagnitive drapaiooent) Hatkinsons Bliseake, ADRID i(Attentian Deficibound  of
formil a ( BisQtedHPRrIRRESIdPGHhb)Y siRES BRbARFL(iIfflding IStLARhce POILiRadian
rhythm), feeding disorders such as anorexia and bulimia, panic attacks, withdrawal from
drug abuse such as cocaine, ethanol, nicotine and benzodiazepines, schizophrenia (in
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 (lrritable 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 salt 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 (I) 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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pharmaceutically acceptable carrier. 25 A pharmaceutical conposition of the
i nvention, which may be prepared by adm xture, suitably at anbient

t enper at uwe Bneosat nospheri c pressure, is usually adapted fPoT/EPOaD3197
parenteral or rectal adm nistration and, as such, nmay be in the form of
tablets, capsules, oral liquid preparations, powlers, granules, |ozenges,
reconstitutable powders, injectable or infusable solutions or suspensions
or suppositories. Ocally adm nistrable . 30 conpositiopns are generally

pr ef er r ed. TREABY&IHiEN SKEneE prpvides & ’T‘%tﬁo‘?)f’%tfeagﬁ’ﬁf‘ réntrqpé}yfagﬁ Cﬁé@f’ %@VFn unit dose
form and disydersninanammals inaludingishansy whisheamprises rdmipisteasing i e saifferers,
fillers, taplefideufiil BREVEANDUNt 6F HEdHHRYINARF forAld (HQE @pihahscamitdliyng

agents. T t e coated according to 35 nethods well known in
nor mal Sph}%ﬁ%@%‘?is’%g:{%ﬁ?ﬁbti ce. Oal liquid preparations may be in the form

of , for exanple, aqueous or oily suspension, solutions, enulsions, syrups
or elixirdp anotheegspeet, thre inhentioo providesahelnge piracenopoundrof forewienidXdrtaut i on wi t h
wat ter_ or qsﬂaﬁhaééuti&?lgﬂa%ce«ﬁmelssn H%E&ff% m&enarﬁgqamréloqulnfbw ﬂi_r:cueéfin 40 may
contain cqgpven : ndi ng agents, emnul sifying
agents, ﬁﬁ%‘_ﬁgé{l’}‘g&%gr @gﬁil]%%{éf(t\ﬁg%cﬂ@%%{?/&?g%l ude edible oils),
preseriPatives, and, if desired, conventional flavourings or colourants.
-12 WO 03/ 5805 s0tdechisERERE0BE Poterfial topbe eapaialof dneasirgt bagal and lédroing- uni t

phar maceut R PASERER el PGequEReyIebRth rfiohs ull e The AL fcial
ut,l | .

(F:) onpound, ‘8@58??& 'ﬂ dt ﬁ%so\?'(?ﬁ?(%:lh@ pg)ﬁ%%fg%%cg%tdregfgri%gﬁ ﬁns éﬁ@?nc%gﬁn%eagtle{l her
suspended ApRicatipnsie| ReHEPQ3{09462: cHius, @ccrdingrte afurthigr aspeatidbike prasent
conpoursd daventien,die plvided method iofipexridting rencbnbl groeth witlén ithe serdrabeéruoes
Filling i nfQrefh St hdRinSal Whith QImRREBS st 8 SGAnistding o EHABBURE &P st

adj uvants such as a | ocal anaesthetli reservatives and buffering agents
are dissol é:ﬁaipﬁ\a{rﬂgce\yﬁﬁqllglaggep?%g%ﬁﬂlg}pggecf.he stability, the conposition can
be frozen after filling into the vial and the water renoved under vacuum
Par ent er al In bdes 46 pssthie @dmpausdspafdoanutal (1) in tserbsy, aimdyi will ngrvdlly bedomnuiatader ,
exceptynt h t gp@m i : i } L ¥l

di ssolzyed?lﬂtgn%}%sa?grl |g§t€ioo oélgg’ﬁot grdag%%:?ﬁh F?Eﬂ%g‘%tr)ﬁngé t?%ét?%{)ér%gb@fhe
conpound cHIF ESER UPEPYARISHYOUIED 8 Rramased %F%’H%os'&i’ﬂ’ ICREPEPESE R pensi on
in a steridomppgnd of tormulaber agbaimaceutically aegeptatimsalithergef.tand@ agent is

i ncl uded ighatmgcautioEpSictémablé ecafrieci | i tate uniform distribution of the
conmpound. 15 The conposition may contain from0.1 %to 99% by wei ght,
preferably from 10 to 60% b iLght, aof the active materjal, depending on
Phe. maanot BRTRAGAHIt caastion PR ebiestoe. Wi Do P8 BiRp 2Ll JdmEhEe

treat nent ssitablipat ambieahtempetatieed anid adndspheriopressurgpiswusngllyi adapted forseral,  way
W L h the spirémugnes@cal adiifisttatar 80, as stdie meyit@hh tef folhof Eiblidts _rcebsdulesand

ot her sim|lar. - g it doses may
be 0. 05 etigUB e B ers ari g RebAoe Hefo R PLRHR. -, 0030 T,
and such uJpieetable orinfusable solutions or Suspensions or suppositories. 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 pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous 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 liquid preparations

40  may contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colourants.
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doses will preferably be adm ni stered once a day, although adm nistration
nore than once a day may be required; and such therapy may extend for a
nunber ofweaslsosse 25 nonths. Al publications, includi n@dnmrosied1ori mted
to patents and patent applications, cited in this specification are herein
I ncorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference
herein as though full 30 set forth. The follow ng Descriptions and

Exanpl es i Fonparenieral adrainistratings duid sinit dpsageipounare RieparRe utilisingsheqraprungs
Descri pti ogf the wﬁreﬂldhrm-pﬂa(n%déaﬂdfaﬂy aptgptane salt theydoj anpia starileneh(d¥,) The

bi s- (2- cmg@q o%tay H}mg%nw@'o&ﬁégégﬁa e'snc@%trzﬁm dZ&%ae.mﬁs&%huaa
lig

car bonat e ensi 0

3-br o %%FYGQ g WErvefile; 40 gippating Bae. HerompoURd FRnpe dssavediibnon et

al ., I\/bnat isjectichand flte19mluseﬂmforewpg into ﬁsbl!ﬂtaﬁwlal qreomoule arpl seaingt i rr ed

SlrJﬂS)penSI ONANRMtHRO ugyi uvaetslsush 59 & locdhanabstheti€ astédepvativex bnd Bufférihg co;al ed to

anmbi ent te s t ol ution

washed w%%%é%ﬁé 3&8 {ﬁgd%lt: @%%%Qg%ﬁ%%?% Iﬂﬁn\;ﬁ@&% to an

oi | . The offpzepgiter fi ﬂ 0 CREIGLG, U@)’@%E@dﬁrvﬁﬁw"f’l grepipra

chr omatgr syshgnsiansyarg |prepasecglelsub$tanhlaﬂg thei sameamgneeti exaepbthat the compound

geté han?)”dlldsf%hls r@@B‘éM@thn@lgﬁﬁé‘t@édjoﬂﬂw dl&éd?/eﬁoﬂmw&éﬁhzéﬁ?iﬁcétﬁloﬁﬁe oi | b(2-6§3,
mo r, s

714 (1 H, %@nyllmg %aﬁ)g g@g é% Rur'?canzbe éerﬂlétﬁﬂgexﬁ Ae?to%l}h)f_‘e 4d. J =

7.8Hz), 8.9tdq hefpre syspansionin gigigrile 89'8@9 f‘dll?“t%ge%'s'* nt W@@'"@pectrum

: Cl4H16Br a@nt sqodludes] i6 e @dhosttion m@fa(wtyteoafqrm-@stnblm@saf thﬁ GopmpoRind.0

3- 1 odorg- (4- net hyl - pi perazin-1-yl)-quinoline (D2) A m xture of

(1) 1 odi derteCaposygR g dtatdl foq a'@;“e %%*/.%%@4‘) (rbief iy Sy B oo CoPPe!
hexanet hylt@h‘ﬁg'ﬁ o PhiRE @&tiveDAEsialAePandingan t ﬁ”??ﬁh‘?ﬁ of aHHt"Hstéﬁt'Omsoc for 21 h
under argon. To the cool ed reaction m xture was added tol uene (120nL) and

L M hydrochhoséss dhasirhdubddtd mind trbB%éM@Hhe%eﬁx@ﬁmd\ﬂlwéw&ﬁW for 5

t Th | t d |t
veshec i (L g el fee e SSlohind Brintnilors” ETiout of e Syfblet

di chl or onensuetEer simirrfactaisd Haweyeid A masparabavide sw@dﬁrﬁ"yt dq&‘rﬁﬁ eray beth@9 ng t he
m Xt ur e vi©ore0shg, mdré suitabiy0d.0H kee20taing foabxamapgle 201t 40 ed);, and shadunid t h

di chl or omesdian syl greteraflibd adihishred 862 dayiRNbdH SdthiRiBERbrRSH) s ver e

f d 20 f d. Th
ot TS o, 88 iy B8 BBl RS IneP A Y i ob o ikt LA .
conbi n¥d omgalisc extracts were

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 following Descriptions and Examples 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 hydrochloride (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 et al., Monatsh. Chem., 1991, 122, 935) in n-butanol (70mi).
40 The stirred suspension was heated at reflux for 72h. The reaction mixture was cooled to
ambient temperature, diluted with dichloromethane (300ml) and the solution washed
with water (300ml), dried (MgSO,) and concentrated in vacuo to an oil. The oil was
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dried (MgS™4) and concentrated to a brown oil (1.5g) which was identified
by NVR spectroscopy as a m xture of the title conpound (D2) and

3- br ono- 8wO43neisky| - pi perazin-1-yl)-quinoline (Dl) in a rawirrond3idr 1. This
m xture was used directly in the next 25 stage (see Exanple 1).

3-1 odo- 8- (4- net hyl - pi perazi n-1-yl)-qui noline (D2) 5H (CDCI 3) 2.41 (3H, s),
2.76 (4H, br 8Hz)729(1Hd
J=7 4Hz)PU"f'ea§V(°%°ﬁ‘at‘éQ§abW aver %“'%%9‘3]' e‘“&‘“ﬂ’f’“{‘f %d'a"td = 2.3Hz), 8.98 (1
H d, J = memauqu/dlmgmsmeoe tafford @mﬂ#@momw@d(m}@ a5yt (25691 B "BEBOi ( MHH) .
30 Descri p49°,9)1 3 Iodo 8 nltroqw noline (D3) A stirred m xture of

8- ni t roqui | )= et ed
With N odgd]'succ 3r)n ji% (H@ %Sé')n?’laz)g?‘;H %{Haé(;)nﬁm1imdﬂ'] ;\@ﬁ nui es, and
war med 3t o (1 6‘& érq T’f’ e 730@??& & J fgﬁ éLB rrﬁ’d’e (25 g,
0.14 nol) QvaHZ) ntroduced and the mixture stirred for a further 16 h before

cool i ng t oVasESSsttruhENDEHABIN Sequifee 3051302 Tound\@E6/3EBWEY. i n vacuo, keeping
the tenperature below 35 C. The residue was dissolved in dichloronethane

(2 L) and washed, SUCCESSI vely with saturated aqueous sodi um bi carbonate
sol ution (BeSETiPON 2 100, aqueous sodi um t hi osul phate solution (1 L), 40
vat er 101 L3-odwe-8-44nietinyg- mpe)razmh‘bnl)-tqumaiitga(m): phase was dried over
nmagnesi um g wiklt &-3-brofe-g14xethgl-MBsrakinl 1L @)- mm 96 V&%nfoﬁ!’@i@dr to
give a yel 03197
recrystal I(:')' dagkoﬁ%hﬁﬁngﬁg?dpéé?%q%@% g m} (168 g,
97% as a %medwmﬁpfwrarsme((%m 3*)337' B'Gdcfla'HO' %‘Baﬂ)ﬁoﬁf@ﬁ ergd), 8.07
(1 H dd), ar@orﬁGfo(theIdpoldd relctior? MijtyrevaSadded tatyend, (130ml) 2R YIM EydmmrISpectrum
é (N:9{'|51 N:Z), '20ﬁ§)| atoGhe (bR AvadEhakdVigorous f6 5 MiLRE. 4he insoluble brown 138

i tro- :
0. 45 nol ) A Ses L %o@éd%yﬁltﬁ@%“%%egw* gl %%*%ﬁ% ?&UEP%%‘inecde
flask fittiBad mixtuie aﬁdléh)erroﬁ@&zfngt(w rala anq, AMesodiym hydieide ¢ Hdtee. This
m Xt ur e washakingahe chixture CEREOUSHI, we/msdiutaelhwbrmuﬂasﬂcbrmanﬂhedwnbul finate

(99.6 g 0 &Qﬁoﬂa‘me}han@ o xI¥of) £adRSdarddd) ﬁh@fﬁtkaﬁé 8hd %Qmﬁ@@w@@wr%n(ewo g,
0. 338 The r The m xture

s o A oo a gHpelalp éwdﬁga@flnﬁeg%sew EShared i 0usBhs prackde 5 B
was added mrapt@é withJichleromethagn 2 x 80mb japg ﬂaﬁmcqmtr'm%dr@rdanw&r@qtﬁ WeE e was
evapor at eddried (MySO) ard Eancbhteated tba browin ailqeiSghwhiahi sved idertifiediby NIMR ur e

filtered a&?dcﬂﬁ BBg $ 8l nfiRfdke Mﬁﬁeﬁt{@l@&ﬁﬁéuﬁu@l (DE) NREYBreHslal Afneth@si due
il

D ana (hRerBrEoroiee GANRGIRSEY, Thisdnalre AR T o R e °

sol ver®5 eveipgr taeedrxample 1).
3-lodo-8-(4-methyl-piperazin-1-yl)-quinoline (D2): 84 (CDCl;) 2.41 (3H, s), 2.76 (4H, br
s), 3.42 (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 : C14HsINsrequires 353; found 354 (MH").
30
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 (1 L),
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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I n vacuo. The dark brown residue was purified using a Biotage flash-150 20
chromat ogr aphy apparatus (5 kg silica gel) eluting wth hexane and

i ncreasi Myo opeger t i ons of ethyl acetate to give the titl ecampososidr (D4)
(81.5 g, 58% as a yellow solid; 8H (d6-DVSO 7.67 (2H, t), 7.57 (1 H, d,
7.96 (1 H t), 813 (2H, d), 8.51 (1 H d), 859 (1 H d), 9.42 (1 H d),
9.50 (1 H, d); 25 Mass Spectrum; CIL5HLQSOAN2 requil. 14; und 315
(i) | DetsehiiReR oy haseiat (rald hedhy say PGS et s s ry of

8- ni t r o- 3- ydllemsodidil f onyl qui noline (D4) (46.7 g, 172 mmol), in

t et r ahydr of uaDTl1,)3064 (150 apb.t), 104 (R ART), 8.07 &1 tddy,ree66 GG, df J erRHY), 30906

titani um ( 1 ggléy_[i'[)jde I n aqueous HCI (470 m) [Supplied by BDH cool ed
in an ice bath, "at stch a rate,thagb'gpe éggg?r?lture was mai nt ai ned bel ow
35C. Onte Mggs §H€ﬁ“ﬁ‘ﬁ”bncﬁ£N2c’8ﬁﬁﬂTet§t g; TouR WEidon was stirred for a
further 10 mnutes then water (1.5 L) was introduced and the m xture poured
intoa b5 fn4 The rapidly stirred solution was treated by portionw se

beS&it

ddi ti id ' te i d t ttai H -8.5. EDTA
(550 o "o ARG EoRehy AR IUMGREARAT 1 D OF Pl 0D B aeei i caf bonate. to
mai ntai n pBilodg-Snitrpguingiine: (32 (1389, O elb s ssPended i disedmdiormasmaides x 1 L)
and t hE) cofebd biid a0 hanieckehfask fitad svith antdvedeg stimer, Linds aplargor( 500 )

Gi ohi ngvrfé%‘ﬂ‘éjﬁgﬁé&’?'ef)“@ %ﬁlféﬁ?rﬁaﬁﬁfﬁ?@%ﬁ%“@ﬁ sﬁ"v%ﬁgé% %a,' And 40
the resi R SUBPETRE(98 4% 8%“*?;@5; e bnzee SBRRx hotiy  api
bl o 035 RpI Treqee iy S 64 i SRS 3F O mATUER it PV
pr opor t i onfltepéd atdttie solveqi evapotakes hiviabgo. cAcgianen@.5 ID5yagy Bieb tgtheidsguas a

g?' ° b%g""'(‘al ﬁcP!hle%’ utid filPed STHRAMPAE WA BvahttateB 3 PdcuoShifdriHeFb 3L gf dtetctid  br
; d

, 7. 25 H,dd), 2. 44 (1 H t 7..50-7.59 (3H ,
8. 00- 8. 40 ‘(“i"g, ?"‘% .’“Pé”"(e(lfﬂ‘ﬁfedsajg, ?’b.{ﬂ‘? 5(01‘;595 weg ?‘)’#%éas‘e‘gﬁ’e‘@ﬁ%%{“? tne”
C15H12 SOz N&siddg @isselyed guchlgreiena (2 85andmaghed vitht09% apprqus@ngnonia (2 x 2 L),
8- | odo- 3- phsiheigdrinphaeiwes! dried oy&6inagitiesiin bulpRatp laead Yessoifengaporated i ne
(D5) (31 6in9/acgo.1”3‘hé79écj')< Bfn fgsmglwé%§2+iﬁed agi%%g@&%sms@c' d (60 m) and

the mxt . ] . l'ved i
acet ol r1 PEOPSBERTY SRR AIEHORIER WP 800 B PEFIE SRTERaNg of n- but

10 nitrit eprogortions pf ¢thyl acelatemiotgivel the (itt® compouneedPAl & 1red % )astdygllewat ur e of
<5 C. Oncesdlige addition was conpleted, the m xture was stirred for five

m nutes then lopdi ‘
porti onw sg, (déqéggggﬁé%%y ) er a{ E.Ir' gn"ggl(aqulg}g% @ﬁg)é@m%dagﬁ‘m red
for a furt P"'%d Jﬁh b (Eﬁe 'concentrated in vacuyo. The dark residue was
subj ecl®ed Mas$ Bpedirunt: CrHaStuNgieqpihgs 3T, kepundid1bdMHgkl ), 15 eluting with
hexane and di chl oronet hane to give a brown solid. This was dissolved in
Description 5
8-Amino-3-phenylsulfonylquinoline (D5)
A slurry of 8-nitro-3-phenylsulfonylquinoline (D4) (46.7 g, 172 mmol), in tetrahydrofuran
30 (750 ml) was added to a stirred solution of 30% titanium (1ll) chloride in aqueous HCI
(470 ml) [Supplied by BDH] 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% ethyl
acetate in dichioromethane (1 L). 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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di chl oronet hane (500 m) and washed with 10% aqueous sodi um t hi osul phate (2
x 300 m), dried over nagnesium sul phate and concentrated to an orange
solid. Thwe osmsosseriturated with methanol to give the titlpeTmEPopaaintd ( D6)
(25.2 g, 75% as a light yellow solid; 20 8H (CDCI3) 7.39 (1H, t),
7.53-7.63 (3H m, 7.96 (1H d), 8.04 (2H, dd), 8.50 (1H, dd), 8.79 (1 H,

D123 L Hodhe SRR SOPC R oA URZR), £ SOHH 55 705 o0 RO

8- (4- t - But ®R9-8aAM@Hy M).p8. p@ £tk ish-0108/(1H8 spheny| sul f onyl qui nol i ne (D7)

8- | odo- 3- plagsy S pedtiuanyt gHi,80LN v qites) 2842 Found @85 GBIHG). ol ) was di ssol ved in
dry, de- gassed dioxan (500 m ) under argon. To this solution was added
sodiumt - but oxlde é8 56 g, 89.2 mmol ) and 1-t-butyl oxycarbonyl piperazine
(14.2 gS ReseriRtAN® 1 o1 | owed by a suspension of catal yst under argon. The
cat al yst v&-mqw&m@eeﬂsbyomdqumalm@m@f a 30 mixture of

tris-(di beglmum&srpﬂaﬁﬁémﬁymﬁ@iandsy 18 g,(0L117Mmof wab.dkbolvewin and 2-

di cycl Ohext¥.h&$}8§@43.h%e.d2(eo .ma a;sh&%}éy pﬁtﬁ%gum Br3wh il a3, Mol )
d
0o oY e ecaiaddn acaianiii @OP %ﬂg 8PS 1oys iTed SQEn IR o g

(pr epalted misita(ol el)an aMbhltrdm@OOmhmjntamﬂ atta tempecatererafi<9i€d Qree thé h at
48 C. b3g Tmuthéér&nﬁpﬂaealthé Rib@GreaVss dtedIel iveMinttestepdetrd-(re 1 esi due vas
adsor be r
met hanol ﬂh&@ aiWJPérorre @%%%B?E%éﬁﬁﬁﬁﬂw%%%ﬁ&g@f §g%t g, 76%
as a yel | helew1pde §he(1@ggre3/yasls igd forp further 20 mynyteg {hepponcepyate , 7.25
(1 H n, vacha. rmark)egd@mqsmb;ecm)dtafla@h{ialehrqm)at@ram(augsnut)a 991)21 (1 H,
d); 4015'\/35@1 RRAGIH MeRanE-4fHdiENBRsheathas o %@ éﬁ%wnfﬁH@dTﬂ§%$M%§blved in

%

Descri B o PR T AP URES (2t qui

o- (4.1 s ea B M st

nol i ne (OB, digdovgphmagpesiip suliPhate mnd concentrated to an orange sohd ThlS was
8-i odo- 3- (tﬁﬂtrateﬂIvmtbrrmemaﬁoyto)g)mmgeltmalcbmpyhmmmﬁ)I(251’ég(YE’A) as alight yelloval ogous
process togdigat descrlbed in Description 7 (D7); 5 8H (CDCI 3)1.50 (9H, s),

(i éﬁ) @%M}* e 517 G -7 g Gur et G oglagh Gl oTg”
(1 H s): 8BS EBIB2KIH, @Z5H26F3N304S requires 521; found 522 (MH).
Descri pti oMass $pectrum : Cy5H1oNO,SI requires 395; found 396 (MH").
8- (4-t-But oxycarbonyl ) honmopi per azi n- 1- yl - 3- phenyl sul f onyl qui nol i ne (D9)
Pr epar ed uél ng. %n apal ogous process to that described in Description 7
(D7), usin 3- phenyl sul f onyl qui nol'i ne (D6) (200 , 0.51 mmol),
sodi urd% - b&d%kB@@%arh@yl)PmeWBlwlg Wl%‘k’}ﬁdmedggill ) honopi per azi ne
(122 ng, Og-fodordvphenylsiulfdyiquinoline (D6) (25.2 g, 63.6 mmol) was dissolved in dry, de-
gassed dioxan (500 ml) under argon. To this solution was added sodium t-butoxide
(8.56 g, 89.2 mmol) 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 tris-(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
titte compound (D7) (22.0 g, 76%) as a yellow solid;
8+ (CDCI3) 1.49 (9H, 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: Cp4H2/N304S requires 453; found 454 (MH*).

Description 8
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(di benzyl i deneacet one) di pal | adi un{0) (14 ng, 0.015 nmol) and 2 15

di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl (18 ng, 0.045 nmol).
This reswiotismsésaot he formati on of a m xture containi ng tPETIEPDS/@319DMPOUNd
(D9). The m xture was cooled, filtered, the solvent evaporated and the
crude material was used directly in Exanple 14 (E14); Mass Spectrum

o anino- 3. C-ERM SRR iy S i huo G Rl lirbigyinotne

3-(2-chl or@Bphenyl sul fonyl - 8-ni tro-quinoline (D18) in an anal ogous process
to that depss wae@reparddefmemishbd®s- (5tr(fDBDomél5yl)5He(nWIfoBquﬁn&m(eZBl;Mbn am), 7.07

(1 H d, ce8d to thafdssfr dlﬁ scr’Btlon77 757(2H , 8.44-8.46
1 e T o b B asp s e L (85

8- Ani no- 3-7.89 ¢, o, J)Qﬂ{éHyﬂb@lmdﬂw qnﬁﬂél(ﬂries)( @)TQ)(“F"r@paﬁéd“ﬂﬁdm

3- (13- chl or maghepadtsm: 0MLLF:R;0JS requitss 51 foupd BR2YMH*M an anal ogous process
to that descrlbed in Description 5 (D5); 8H (CDCI3) 5.0 (2H, br s), 7.05 (1

H d), 7.27 ( , 7.43-7.57 (3H, m), 7.89 (1 H d), 8.00 (1H t),
8.70 (1 HD%ﬁc"Pé'% (1 H d); 35 CI5HL1CIN202S requires 318, 320; found
319, 31 (4+- Butmsamqwl)qupzlnbrmﬁcyl-@Q@Wlmmywimﬂmbnyl qui nol i ne
(D12) IF’relor@f@ paretiueMgn(ahalldgens )d@)é%‘ﬁbhﬁéﬂd‘e@&}ﬂedanIIDe%érﬂ:tlQHl?f(QV) ﬁb@m@@o) in
an anal oga i

(ca3) 5 %ﬁfﬁﬂeﬁ¥'9‘ﬁ§sﬁ§'9hﬁg"% ?3651 "ﬁ% b’ f#@éﬂg 7.46 (1
H M, mgapl). ( t(tputylgxycarberylihe 'P?')az' u61gymoly B (1T H, t):
-17 WO 03/(@%5Mda€§5’céméldmhﬂgmumm)5{s4 &geﬁionﬁmmolmm-{alFNZOZS requi res 302;
goxrr;dno 3 122- | ]?\Bdmlethyl amino)biphenyl 3(18 mgI,DO .045 mmoz This
3-(4-chl or%ﬂ)ﬁeg 6 he)fo i@ % r%%r@%n{?%kbg?he(ﬁ%zéﬁn?pouhggﬁé)nq'r Frg)gge process
to that de¥ds¢aniad. filered ?lSB'V?rHr?VSP‘{@?P andjthg @Bé?g)at%f'aﬂ)WPQHse%g'r%C}}"“? 05
(1H, dd), Exadiplé IHEHY), 7.42-7.53 (3H, nm), 7.95 (2H, dt), 8.68 (1 H d),

9.07 (1 H, res 318, 320; found 319,
3 (ﬁﬂzk % Mé%sos@@ﬁggﬁgmwmwm 468 qMHr+§ u

Description 10
8-Amino-3-(2-chloro)phenylsulfonylquinoline (D10)
Prepared from 3-(2-chloro)phenylsulfonyl-8-nitro-quinoline (D18) in an analogous
process to that described in Description 5 (D5);

25 84 (CDCIl3) 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 : C;sH41CIN;O,S requires 318, 320; found 319, 321 (MH").

Description 11

30 8-Amino-3-(3-chloro)phenylsulfonylquinoline (D11)
Prepared from 3-(3-chloro)phenylsulfonyl-8-nitro-quinoline (D19) in an analogous
process to that described in Description 5 (D5);
dn (CDCl3) 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  C4sH41CIN,O,S requires 318, 320; found 319, 321 (MH").

Description 12
8-Amino-3-(2-fluoro)phenylsulfonylquinoline (D12)
Prepared from 3-(2-fluoro)phenylsulfonyl-8-nitro-quinoline (D20) in an analogous
40 process to that described in Description 5 (D5);
8 (CDCl3) 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, t), 8.79 (1H, t), 9.14 (1H, t);

-17 -



8- Ami no- 3- (3-fl uor o) phenyl sul f onyl qui nol i ne (D14) Prepared from
3-(3-fluoro)phenyl sul fonyl -8-nitro-quinoline (D22) in an anal ogous process
to that dweasiokesdoi n Description 5 (D5); 15 SH (CDCl 3) 5. @cai#o3/hs19s), 7.05
(1 H. dd), 7.24-7.29 (2H, m, 7.44 (1 H d), 7.52 (1 H dt), 7.72 (1 H,
dt), 7.82 (1 H dt), 870 (1 H d), 9.09 (1 H d); Mss Spectrum:

C15H11N202SF r UI res. 302; 303 b i ption 15 20

8- Ani no- 3- 3§“b ﬁ% ”é“tﬁﬁﬁé@@%%%&?ﬁ%%?ﬁ%"&%gﬁbﬂm nol i ne (D15)
Prepared from

3- (4- br onopesériptidrutd onet hoxy) phenyl - 8- ni tro- sul fonyl qui noline (D23) in an
anal ogous g, $3- &l@cﬁlg?g ﬂ@@ﬁgm Q‘fﬁé?(b gl)l on 5 (D5); 8H (CDCI3) 5.0
(2Hbrs)A?ﬁ8‘ %f ﬂﬁ% 3-7 7.65 (1 H,
. P@aﬁd% BSOSl 05D arToapls o,
C16HLON2 O3SpRess tod |de§§nbs¢en Deagiption8{B5%47, 449 (MH+). Description 16

8- Ani no- 6- ap(cdnma)?a@tEmUrswtaﬁquuuszsqu(mﬁ‘; ARA7e53(3EKIND I 085 (2H, dt),

6- met hyl - gbg - -g 95 %fonyl qui noline (D24) in an anal ogous process

30 to that edl ion.5 )., 3 (3H, s), 4.94
(2H, br s)Mags Be RUNp; ;ge é@aé'(fiq%esg’)% E)u%\g%b %342("@;) 8.02 (2H, d),
8.60 (IOH, s), 9. 01 (1 H s); Mass Spectrum C16H14N2028 requires 298;
found 299 pHbktriptions™ Descri ption 17

8- Ami no- 3- |f oline (D17) Prepared from
8-nitro-3- géﬂg Pldugp@%@wﬁ)@ﬁ ; }/ UI n)n (25f) n' aP\ anal ogous
process t oPfaRatedfEdp BrEflyor %M'g'rﬁ‘ @‘E"Eﬁ)‘)'"e é) 8PaBIYS(2H, br s),
7.06 (1 H, pddgss t6.tBat descritheddh De@’crm'iioﬁﬁ(ﬂﬁ) t), 7.69 (1 H t), 7.85 (1 H 40
g) ? 29 (&, kdpcl).s. g%{b(rls) H.05501H, 8d)/ 3. 2@3729(2@3 gw)?m)({a d)i,l gd%%@/ﬁ%%%o
ectrum -
PpCT/ EPO3/ Oggégmtggcrl i Ongl%r@%(kg%ﬁ | sul fonyl 8-nitro-quinoline
(D18) A ni Mess p%t"@l( 15EhiNaPod pf?élHW%%‘i’% 3@% b-qui nol i ne (026) (0. 63

g, 2.0 mmol) and 3- chloroperben20|c acid (1.73 g, 10 mmol) in
di chl or omepRa&p g1) was stirred at room 5 tenperature for 3 h. The

i xt t he hed with
?ai(ulrjg‘?%d (ﬁﬁ'@'&gs:gy gé Sﬁ?' & IaB| s&mft%gywﬁégﬂpr? ﬁé‘gl%r aﬁﬁg(dﬁegusw sodi um
hydr ogenc aPpaErErem 3-@dbromar-tefuasometherypiany ?nngm%fpeylawao B8 {PEéMiPat ed in
vacuo t o gaweanalbgous grbeessdofrat desqribad)n DéscGplipn @), as an or ange paste; SH
(CDCI3) 7. 95 dBcikys. G'XZH 7or%7 Ay g’ﬂH da) 7726‘HH(édJH7 48)7.487(2B2mj; €5 (BHddy)

8.48 (1 H ‘131 18; d08. 75516520 o 011 %)

25  Mass Spectrum : C¢H:oN,O3SF3Br requires 446, 448; found 447, 449 (MHY).

Description 16

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

Prepared from 6-methyl-8-nitro-3-phenylsulfonylquinoline (D24) in an analogous process
30 to that described in Description 5 (D5),

31 (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 : C;6H14N202S requires 298; found 299 (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);
31 (CDCI3) 5.0 (2H, br s), 7.06 (1H, dd), 7.27 (1H, d), 7.47 (1H, t), 7.69 (1H, t), 7.85 (1H,
40 d), 8.20 (1H, d), 8.29 (1H, s), 8.73 (1H, d), 9.10 (1H, d);
Mass Spectrum : Cy6H11N20,SF;requires 352; found 353 (MH").
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Mass Spectrum : CL5HI9CI N204S requires 348, 350; found 349, 351 (MH).
Description 19 3-(3-Chloro)phenyl sul fonyl-8-nitro-quinoline (D19) 15

Pr epar ed Wioansi086588- chl or o) phenyl sul f anyl - 8- ni t r o- qui nol i n@cTd@p}/03197 an
anal ogous process to that described in Description 18 (D18); SH (CDCl 3)
7.52 (1 H, t) 7.62 (1 H d), 7.81 (1 H t), 7.93 (1 H d), 800 (1 H s),
8.21-8.24 n}\ 8.95 (1 H d), 9.39 (1 H d); Mass Spectrum:

C15HoCl N2dl°§°:’@&8 8s 348 350; found 349, 351 (MH). 20 Description 20
3-(2-Fl uorbbmﬁhwwbbnﬂﬁylfowlrﬂ mtmqmnﬁtme tR18) D20) Prepared from

{0’ (tzhf |t ugr,@)rmhge@éfsqt%rm) %eﬁyléulfjnw-ftar?g qml%cé:](riazxa)zg)gg 9\%@?;1?%?:@(1 :'g;; ocess
0 a & Ot g Of ) hlo red-at

7040 (2H qoromeTherzpic 4’7@? @féﬂi (1 H,
t), 9(450 (tz‘rf"neraﬁl)fe fié%‘% %ée'?‘%‘?ﬁ” %P@ \i%aédﬂ'éq* Pgthage 45 ‘P"B@H 333
(VH+) . Demahepwtbrsawlated)aeue{wsshﬂmmﬁphétsylfltaﬂ%myIsatslraiﬁd aqupuSnol i ne
(D21) rre%a%ﬁ YoPey &cﬁhimegsgymhamg%gwrw%bﬂan%mwml%ﬁ%?@t%ﬁz?)c&{ls)
an anal ogous titi u @%{8% 5%@4 %g | é@’é t

7.54 (2H, 50 1

537 (1 Ho %PCIszz ide, @pé@?r( i) SN T W (O P e R T )
349, 391 ((MH;), 9.0Bdsdrd)pti on 22

3- (3- Fl uorgadaherbetram -fo pdcil:ostrequittizas! 3512 fdUaduoPsspeuied. from
3-(3-fluoro)phenyl rsu fafny% 8£C§r}| tr%] qui nol i ne (D30) 1n an rigal ogous 40

process to that described in Description 18 (D18); Mass Spectrum:
C15H9N204§?3$€étmgpﬂé§ 332; found 333 (MH). -19 WO 03/080580 PCT/ EP03/03197
Descri pt i @3¥32CGhloro)phenylsulfonyl-8-nitro-quinoline (D19)

3-(4- EistWDpr%pérréuffﬂoHpé PIBHIBRPHRDR ANy B8 Ritdotdrirfdihé BTG bR ahhlBgousD23)

Prepared f

3-(4- brom)mﬁcﬁsnslt? %69%%‘?%%&5’%3%‘%9“ 188@18 '0- sul fanyl UI nol i ne ﬁl@s%“)
anal ogous pr(EOEHS 7168 (1HaW. @ s -8 h(1be He 7 195t (1 )2 8. @L()l'é)s) 2
Spect rum : (281 hiENIEGSE ARr9.3® (MM, dgs 476, 478; found 479, 481 (MH).

Pescr | Pt i QflocAsSilahie, ANIG 8 g ARSTSHbS35G; AUHGUonos 24 Pr epar ed

from G- et Itro eny sul fanyl qui nol'ine (D32) in an anal ogous

proceszé) 10 to that described in Description 18 (D18);
Description 20

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

25 8y (CDCly) 7.17 (1H, t), 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;sHFN,O,S requires 332; found 333 (MH").

Description 21

30 3-(4-Chloro)phenylsulfonyl-8-nitro-quinoline (D21)
Prepared from 3-(4-chloro)phenylsulfanyl-8-nitro-quinoline (D29) in an analogous
process to that described in Description 18 (D18);
5y (CDCl3) 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 : C4sHeN,SO,Cl requires 348, 350; found 349, 351 (MH").

Description 22

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

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

Mass Spectrum : CysHgN2O,SF requires 332; found 333 (MH").
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8H (CDCI3) 2.65 (3H, s), 7.60-7.67 (3H, m, 7.95 (1 H s), 8.00-8.05 (3H,
m, 882 (1 H d, 9.30 (1 H d); Mass Spectrum: C1l6H12N204S requires
328; founw03308(ske+). 15 Description 25 PCT/EP03/03197
8-Nitro-3-(3-trifluoronethyl)phenyl sul fonyl qui noline (D25) Prepared from
8-nitro-3- (3 trifluoromethyl)phenylsul fanyl quinoline (D33) in an anal ogous
process to art t%%Sf/.{I bed in Description 18 (D18) 8H (CDCI 3) 7.75 (1 H,
t), 782(9?—? 91 (1 H, d), 8.22-8 25 1 H s), 898
20 (1 H, d§-(4-Brqm0(21trm'uqs19mem®Mk?ﬂﬁo-seﬁewmmps (P&})ui res 381;
found 382 Pidpaed frdm3€(4+bp<bmo-|2-tﬂﬁjoromethoxy)phenyl -8-nitro-sulfanylquinoline (D31) in
gogfur%h' %aa gﬁ‘ﬁ@%&ﬁ%ﬂr&%ﬁyto &anaégcﬁbgdnméécn DR 185 TO(a susgen%gnsfg wly
2dded 2 LhVErooRRB G e SO P redia S 47 a°ug%2}>u‘f%1o¢&ﬂ1

di rrethylforrram de (5 m). The reaction mxture was stirred for 10 m nutes,
then a sobDesdriptionf24-1 odo- 8- ni troqui noIine (D3) (1.0 g, 3.33 nmml) in

](cjl rre'zh%l f of J\Reh Thﬂ% ﬁﬁrdﬁ&-}ahe%%ﬁdﬂﬁﬂ #4)d the mxturte heat teﬁ to 9? C
or our e rature en _wat er
(50 ) walreRaeradram papeIYFalie e ?’Mf w@umsﬁter@??gﬁmw'%ﬁ U PSRt hane
(2 x m to.thatiaeseniegrin Oeseription 18{Didlshed with brine (50 m), dried over

magnesi um §uicDaglg 26680361 B); FIEOFAEE (BH, )y OB ¢1H,T4)£8.0048035 (384, a1)) 8182 (Ws1),
purified by SIS{ rg}tography on silica, el ut| ng with a hexane/ ethyl acetate

g0 Tt oSt 05 M SRR, LR A0, (07, %5, e 1

d, 7.63 (1 H t), 7.93 (1 H d), 802(1H d), 8.09 (1 H, s), 8.87 (1 H,
s);, Maps Spesdript mnzi:lSHQCI N202S requires 316, 318; found 317, 319 (MH).

Descri pti @Nﬁtq]%fl,%gnﬁgo%% 4@6;-% Jnol btzﬁfoqw nol i ne (D27)

Preparedfro %@ I NO hi.o henol i n an
anal ogous rﬁpgr@gsfgong B-nitFRs-( HPr ‘F‘B’PP"QG '5') an apgloggys
03/ 080580 MCTHER0 Biah describedlin PESROPHIN 18 (3518()3H br s), 7. 45 (1 H s), 7.63
(1 H s), &e&bda7ts @M, 1)87.82 (1H, tj17.94) (1H8d)1 8. 22(8L2$+& 3+ )m), 8. 3%Q1|€|15)HB 98) Mass
Spectr 191@—% %% reqw res 316, 318; found 317, 319 (MH).
Descripti o§1 T U henyl sul fanyl - 8-ni tro-qui noli ne (D28) Prepar ed
from 3 i od¥ass FPeGHAL |9@'|"$ Bapadies 3814 faysd 38R {MpPhenol in an anal ogous
process to that descr I bed in Descr I ption 26 (D26); 5H (CDCI3) 7.21 (1 H,
d), 7.42-7péskription29, 7.53-7.62 (2H, m, 7.88 (1 H d), 7.97 (1 H d),
3-(2-Chloro)phenylsulifanyl-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-chlorothiophenol (0.96 g, 6.67 mmol) as a solution in
dimethylformamide (5 ml). The reaction mixture was stirred for 10 minutes, then a
solution of 3-iodo-8-nitroquinoline (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 mi) was added carefully and the mixture
extracted with dichloromethane (2 x 50 ml). 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 8y (CDCly) 7.25-7.28 (1H, m), 7.34 (1H, 1), 7.40 (1H, d), 7.51 (1H, d), 7.63 (1H, t), 7.93
(1H, d), 8.02 (1H, d), 8.09 (1H, s), 8.87 (1H, s);
Mass Spectrum : C;sHoCIN,O,S requires 316, 318; found 317, 319 (MH").

Description 27

40  3-(3-Chloro)phenylsulfanyl-8-nitro-quinoline (D27)
Prepared from 3-iodo-8-nitroquinoline (D3) and 3-chlorothiophenol in an analogous
process to that described in Description 26 (D26);
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10 8.04 (1 H, d), 8.86 (1 H d); Mss Spectrum: CL5HIFN202S requires 300;
found 301 (M#). Description 29

3- (4- Chl owo)oplosesgs sul f anyl - 8-nitro-qui noline (D29) 15 Prepamabos/oxint
3-i0do-8-nitroquinoline (D3) and 4-chl orot hi ophenol in an anal ogous
process to that described in Description 26 (D26); SH (CDCI3) 7.00 (1 H,

(1, wEOGILIToH b AL @ i DL 9 A Bl o107

(M) . 20(1bksbB:8% (16hSBO  3- (3- Fl uor o) phenyl suI fanyl - 8- ni t ro- qui nol i ne
(D30) Pr epriassiSpectiund: CRHCIRDIS reqaines 16, &8;(faB)d 3470 339 {MHOr ot hi ophenol in
an anal ogous process to that described in Description 26 (D26); 25 SH

(CDCl 3). 7. 875§1tHr‘9$) 7. 15 (1 H dt), 7.22 (1 H dt), 7.35 (1 H dd),
7.62 (P H riptig dd 802(1H dd), 8.11, (1 H d), 8.89 (1 H,
d); Mass s@é&lm)pf@mwﬁgm niteoqguipelingtRR8) f ound 301 (MH+).  Descri ption
31 30 3- (4PRparsafebrh Bmﬁdw&hmrmmhome)mayd 28luuno1trﬁmrmnblflalayllauaiogoms ne (D31)

Prepared fgp B?F tbqﬁad% &Ib%ﬁ‘?r‘ﬂﬁb gjand

piEiE s e ik LT TR

444, AUB; 866r6ﬂ‘t4d$588ﬁ41ﬂ" (@) . 35 Description 32

6- Met hyl - 8mabé sFeanmhﬁmgHéHszasyémrbsebd);rfeurﬁc[m')(mu*ge.par ed from

3- brono-6-net hyl -8-nitroquinoline [for synthesis see Tinsley, J. Am Chem
Soc 1955, 77, 417 I n an anal ogous process to that described in
DescrlptloPes%D : 40 SH (CDCI3) 2.56 (3H, s), 7.38-7.43 (3H, m,
7.47-7.51 324iChigro)phedgisgifanyl-8hitrorqaipofine (P29)  7.88 (1 H, d), 8.78 (1 H
d); Mass Spgbfédmoﬁéma@%&uhﬁm Waﬂ@&chfoﬂﬂﬁdpt?&%l inMrtanalogodd WO

03/ 080580 TRES YA
6N o T e o) oLy Lo

3 i odo- 8 nH
anal ogous ble)(wﬂ,sd)to t hat described in Description 26 (D26); SH (CDCI 3)

7.51 (1 H Mass SBeerter? @@Hg@dzsmreqawe?s%(slﬂa fOlinds317, 3194k, H dd), 8.03 (1
H dd) 8.13 (1 H d), d); Mass Spectrum Cl6HIN2SCORF3 requires

350; folnd 351 (MH+
Description 30

3-(3-Fluoro)phenylsulfanyl-8-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 &4 (CDCl3) 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 : C15HsN2SO,F requires 300; found 301 (MH").

Description 31
30 3-(4-Bromo-2-trifluoromethoxy)phenyl-8-nitro-sulfanylquinoline (D31)
Prepared from 3-iodo-8-nitroquinoline (D3) and 4-bromo-2-trifluoromethoxythiophenol in
an analogous process to that described in Description 26 (D26);
Mass Spectrum : CisHsN2O:SF3Br requires 444, 446; found 445, 447 (MH").

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

40 &4 (CDCl;) 2.56 (3H, s), 7.38-7.43 (3H, m), 7.47-7.51 (2H, m), 7.63 (1H, s), 7.82 (1H, s),
7.88 (1H, d), 8.78 (1H, d),
Mass Spectrum: C4sH12N20,S requires 296; found 297 (MH").
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10 Description 34 8-10do-3-(3-trifluoromethyl)phenyl sul fonyl qui noline (D34)
Prepared from 8-am no-3-(3-trifluoronethyl)phenyl sul fonyl quinoline (D17) in
an anal ogous/prsscess to that described in Description 6 (PO@JEP0S03I4%0 yi el d;
8H (CDCI3) 7.44 (1 H, t), 7.71 (1 H t), 7.88 (1 H d), 8.00 (1 H dd),
8.22 (1 H d, 829 (1 H 15 br s), 852 (1 H dd), 81 (1 H d), 9.33 (1
H d); Mss Spectrum: CL6HONO2SI F3 requires 463; found 464 (MH). Ceneral
Procedure | The follow ng internedi ates were used to prepare Exanpl es
18- 20, 23-PesaiptiomdRs 20 and 39. Description 4 (Al ternative Procedure)
8- Ni t r 0- 3- Nitngi35(BHfiflagiamethyl)pimenyl<MfanglqiiinolmedB®B3vas charged with
?2| ggo 8- nPFerpQFHd'fﬂﬂI\ B%‘dcﬂ-@%)troﬁﬂo%(D%EQndefbor&ﬁ’egﬁﬂfhh 2h)enol3if5ah (23d' ;je

g, mo eq
et hyl enSe g yaé Ouiﬁroffsi Tapq%ﬁgng%%ﬁ]tge ﬁé‘g%‘?ﬁ §%8'36 2 354 mol ). The
m xt ure wad (CRGl) 7S @hdthaaed7B8Ha0G 7.64 (14l br ﬁbl?rgef’f (“I"héd)r 848t(1nddhi xt ure
was cool eds,hg(ﬂ@,@)l&w(m-,lzm (700 mM) and dichl oronmethane (700 m) were

added, *the,gg%gégﬁ(gﬁuﬁlg?@q ql: f%unés 3g1) r}?&&sﬁh@mﬁ)he | ower organic |ayer

was renove ar coa 30"Norit SX) was added to
the organic |ayer and the mxture was stirred at room tenperature for
15mi n thenDesdripdiodB4 hr ough GF/F filter paper. The filter cake was rinsed

with di chImmsmmlq&éﬁ]mw)mdytshﬁonﬂq‘uiriwdef(l')34)r ate was washed with H20
(350 M) . PrEREdaa ) bldtnelq Bl HRh izhahfoﬂﬂ L\imta.r@c@ 9') hana suspensi on
] % vie

of magnesi nonoper 0X a exa , 1.8e I n
a mxture ?ﬂa‘?%’“alp&‘?ﬂeﬁ%/ ?h%ﬁ'?&” ef{J'U S¢r 86?@%% %‘1 over 45q)

m nut es medn(CRAIGH) 4188, 4, 7230H'Ithe7 &Se(él:it d). BPOr(i kit (!Kﬂ)eexﬂas(“dtfil)r 828 (thypi dl vy
for 2.2 heid)ss.ep (#9Qd,®. ng d)mage 1@9ad),W v aqueous sodiumsulfite (700 nl)

was added I9|¥§§Sé§ctm%ﬁ]ﬁ N rbon Ms Egaﬁn{@gg%mﬁe)d and treated with

sat ur at ed aqueo sodi u m xture was stirred for
20 m n before the | ayers were aIIovved to settle. The |l ower 40 organic |ayer
was renoveGenerabReteduthiwat er (280 ml), then concentrated at atnospheric

pressure tphe ﬁﬂr&wﬁ‘g intBEnédibtesividle usedto plepiré Examiphss 18:2023-28 30,324 or
2hr s tﬂpn {“?] red The filter cake was washed with cold (0 50
ane

di chl orone (70 m) -22 WD 03/080580 PCT/EP03/03197 then dried in
vacuo at 25 to 40Cto give the title conpound (D4) as a light yellow solid
in 64-669Dgsaintion 4iAiternativestrocedee} opi cal |y to that prepared by the
earlier nmeggo-3-ginylsulongluittolinedpdyn no- 3- phenyl sul f onyl qui nol i ne
5’3&“%22%"I\%ﬂf&&?eg&%a%ﬁ%rbegﬁm 'gdf?%ﬁ%k%e () @8led) @9'2 obpf i a
(19.2 4 | igdidedR5gld thwaob Fmck%s (Retassivuy phagphate (100g, 47 mmo' 2eq),
ethylene glycol (0.71L, 10 vol) and benzenethiol (36.2 ml, 354 mmol). The mixture was
stirred 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 to the organic layer and the mixture was stirred at room
temperature for 15min then filtered through GF/F filter paper. The filter cake was rinsed
with dichloromethane (140 ml) 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 ml) and methanol (140 mi) over 45 minutes maintaining 18°C <
23°C. The resulting mixture was stirred rapidly for 2.25 hours at 20°C to 23°C, then 10%
w/v 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 mil)
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phenyl sul fonyl quinoline (D4) (30 g, 1 W) was added portionw se to the

m xture over 30 mn, keeping the tenperature bel ow 60C. The reaction

m xture vwa® stosessed at 50 to 10 55C for 60 min. Tol uene (240/EH3/089V0l) was
added, followed by water (60 m, 2 vol) before cooling to 40C and
filtering the m'xture through a silica gel plug. The silica plug was

reched b et haERS b i P0cTorc o Yt e TR BASHR o) DR TBIS 2t
vol umes. G%an,etld mnt'ﬁalﬁpwt@sm%ﬁ%@ p@parpe hyrae earigumetnod; « n

met hanesul f oni ¢ acr d (7.42 mM, 1.2 eq) 15 added over 15 min maintaining the
t enper at ur@ga ﬁh 4% 80C. The resul ting orange suspensi on was cool ed

o odub § amwlae‘if‘éaa%u?w B e BRPSAE R aiBapls ) (g i i

pr oduct fi
sol i d ( D35 suspgssign okifon powdes (€49, 8894345 mesft)drhgrl R0, giftvohvwaler (3034, 17

g, 94 % 5h, qdoh lal‘ﬁ@l:etﬂ:a’cﬁd(@ti mk 8.5 €q)whas(Heatdd td 5036.8ijtro-F-. 60- 7. 70 (3H m),

(73L0 53)7 5 ;gégtl Ifonx@f3 g;mp g@w& Sﬂw{)éva ’ ge@Emromﬁi ér tﬁ\gkrhrxt@re c;VéF‘Igﬁ) 8.28

(Al t er nat i0®: k’? %Belgw Irﬁ'muﬁ%w ?\@'5@[
sol ut ilén dI5°€dai Ghmiti. thltu@e((BMmlngor)sm aﬁdsn ollowpedly) watgr (Gt rak 2(\@95 m, 5

vol ) was tagistedobingosioPC aad fiidritg'thie afixtGreaniongh 3-spide gyl pud.fe)siligaipey i ne
met hanesul | A &ere int8libne gg@&g mh Zvd). %? 6 fers dTHRY é%mﬁlgéd\/hlﬁ% ka0 m, 20

vol The mxture
ace% oni t r i $e@2aksH a’\rlf\ﬁat eé’vQﬁ gcgaaeerarat f’é(IaC‘i‘Otorﬁ avoélﬂv?ﬁ H-Bﬁ re?ﬂt'ogodr um

i odi de ( 14ni8tyre 9@s &armed fo 7_L7°5éh9n ireateghwish metizdestifonk aaid §7.4%ml, dckiea) over 3

30 m rTlr? rg&idkahlo@gmmmtﬁ‘lﬂaﬁmty Hiyg thee@perdtupé aWrs mad"fgrﬁu@mdumh@o@n@lﬁut ion of
as. e |

gr chl or orre{ugﬁgh %ﬁ%&é}folg%o@% t§ éﬁ\ﬂ|eﬂ ﬁg‘i&%&@a"éaﬁr thﬁPéTaMre l]5&1852' 2y red for

5 min. Thehe siRsucfitgsed 2nd washed it PR G 60 Thedesiyinsoriek ﬁ%!gsie(i’

extract ed was driedi io Wacrooatesal4an@ t¢ ¢arBtant welght:ofigld: 3t g.didfoned or gani ¢ I ayers

wer e WaShtﬁé Wb IDMIO U (39S, unss U, idt %—dﬂg& eé-vm(sﬁlrh)tvl?@nr 78B1H, t i and
concenr a C p r red an

t he crablt? E‘%a y gggmgtﬁqzabée??)%fq r’eg‘%} §§§L§H %?) ?n@ rr e\(lj\@szn 221 C oven

under red (W52 to afford the title compound D6; yield 15.27g, 59%

| dent i cal spectroscoplcally to that produced by the first nethod. 40

Gener fil Proekdiptidnd mr,f,&i\)eqwoagdm@; er rredr ates were used to prepare
o, BTt 0 5 10 P oo P o
susperdi orr‘\ golution ¢fedpnhpi "rt‘%)(ﬁﬂ‘n@d 8 mne) 1.2 g9y watey (e, 5 Vﬁ‘)’dﬁ%ﬁ (1)
i odi de (154dded to astiBedslommpbf 8-amindg-phemtsadfenyiquindios prebanesulfdug; add gilf
et hyl ene ggeplos(§, 65.2 mitil) id5M HCI (500 ml, 20 vol). The mixture was stirred at 23° to
24.5°C for 1hr 5 min then acetonitrile (200 ml, 8vol) was added. After 10 min a solution
of sodium iodide (14.8g, 98.6 mmol, 1.5eq) in water (125 ml, 5 vol) was added over 3
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 vol)
was added and the mixture was stirred for 5 min. The lower organic layer was removed
and the aqueous layer was extracted with dichloromethane (125 ml, 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 resuiting mixture was filtered and the cake
was washed with acetonitrile (2 x 25 ml) and dried in a 40°C oven under reduced
pressure to afford the title compound D6; yield 15.27g, 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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fl uor obenzenet hiol (2.88g, 22.5 mml) was stirred and heated at 80C for 3.5
hours. The reaction m xture was cooled to 20C then H20 (45 nl) and

di chl or orwDlaneos8¥0 ) were added, the m xture was stir Ped/HPos/0HIM nut es
then the | ower organic |layer was renoved (contained solids). Charcoal (2g,
Norit SX) was added to the organic |ayer and 10 the m xture was stirred at
roomtenperature for 15mn then filtered The filter cake was rinsed with
di chl oronet hane (40 m ) and the conbined filtrate was washed with HO (100
m). The dPeseriptiondhane | ayer was evaporated to give the title corrpound as
a yell OW8$N|trdi3-(3¥|ub@ﬁe&)ﬂ)-sﬁlﬁﬂyl(qilm(blmdt(l);iﬁ)? 15 (1 H, dt), 7.24 (1 H, )

7. 35 ( 19H, a{uoﬁgfﬁ JodgaB @)rcr)%lrna%e % f)éﬁﬂﬁmol?rcggpérj( )ibdidb ¢158- r%(jll (1
(M—I+) WFE%P?Y& g %m')rf’d}%%e (D37)
20 A suspefwgramnlﬁneW@NZ §§9wﬂ3?r5 moi)gwa%ﬂlrwdrﬁmmatad atiBe’G fop 34 hoursvat er (2
m ) and acyid reactRainixitie Wasitool@dlto@05C theveld,On e45: rak) aho dli:ﬁlofbmethane (70 ml)

2d3'eér go?tvlg%nvm 48y, Wﬁi hrd w%'éls:lug@éﬁd}@rﬁ bfe@%er(lﬂé@ |CI§ ms) ‘é"?zt L?gn
oo Do ob e 3ol om0 Vs ‘eghtgwap'ﬂ CER

bef or d0t héhadiittrieovasattirred atiense eBpergturefpe tamialthenfilieged bhefilter ceke ®as C, t he
m Xt ure 25nn‘é@§ with dicBlofshméthamaIglo ral) ahd theccapbiad NGB iwag waishbd ith tigDe (2 x 20
The vg L?;‘HI) %evéﬁc,rhforoﬁ@mﬁgfgg}sp\{ﬁ@@ ?ét}ﬁd {oh%vé ﬁl%'tﬂlépco?\'dbbrﬁdféj a by

chromatogragqé over sili1ca ge radient o
acet at e/ heé® ’affordthetltle conpound as a solid (1.6g, 57 nmol
96% : 8H (&;mcDe)s) TNO(1E2EE), bns(‘d-) dtﬁ?%(‘mse 1354(1H'r)dd)9@2(1@'|1t)H7 9aY1Hs. 67
(1 H 19); d) 3@02/& Qgppq:«t éﬂ{n SHNGSF requires 270; found 271 (MH).

r

De t i D38) A sol uti
of - am ntesS PR Gkt *@%5%%9%40%4' B (a0, 5.2 o) i

35 trlfluoroacetlc aC|d (5 rﬂ) vvas concentrated in vacuo and the resulting
oi | di ssolDesgriptionaFetonitrile (10 m). This was then added dropwi se to an

I( 58 cool egb Am.m-aqza-f%rs)-prmywumahquwcﬂﬂ.e%swﬁ 7.78 mmol) in ?cet o]pi tr ili)e

e reac r or
(inurel e er 175 20 B TR o
i odi de (3.2%Hl (12mh 2rmm§>l wag hezted to 8y (- E"H°§rﬁ3rﬂu<9f°%ﬁBY'kﬁ‘ﬂ'faﬂélﬁﬁ@?'ﬁteur e 40
for 1 hour(D36h{.8y, Btromel) was trenradidet pattiedwise te theuoixtunel ovdre Srreigutdee purifi ed
gZet g[‘;? H%gﬁlg I?fE)B’tae]ﬂ}b%Fatérb![Hﬁgoﬁv SEG. THetbh&tDnWhiktirePwss fdh @0ire®@bt 65 WV for -
o+ s7ogs s bl sl e S HIBRAGF o BBty B Ot
requi 28s mf lteepgrigropgh a(Q\MqaplugDyggrplpg,mtB tplugne (2 x 20 ml). The volatiles were

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%);

3y (CDCl3): 5.0 (2H, br. s), 6.92-7.38 (7H, m), 8.12 (1H, d), 8.67 (1H, d);

30  Mass Spectrum: CysH1NoSF requires 270; found 271 (MH").

Description 38
8-lodo-3-(3-fluoro)-phenylisuifanylquinoline (D38)
A solution of 8-amino-3-(3-fluoro)-phenylsuifanylquinoline (D37) (1.4g, 5.2 mmol) in
35 ftrifluoroacetic acid (5 ml) was concentrated in vacuo and the resulting oil dissolved in
acetonitrile (10 ml). This was then added dropwise to an ice-cooled solution of n-
butylnitrite (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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8-10do- 3- (3-fl uoro)-phenyl sul fonyl qui noline (D39) 5 A solution of

8-10do- 3- (3-fl uoro)-phenyl sul fanyl qui noline (D38) (754 nmg 2.0 nmmol ) in

di chl or onwDianeosgd0 m ) was treated with a sol ution of noremmEpasigm

per oxypht hal at e hexahydrate (2g, technical) in nethanol (3 m). The m xture
was warnmed to 40C for 12 hours, then treated wth 10% aqueous sodi um

T o o Sy CEORGEPRL 5 ool ke (W, L BPase e

solution (20 m) and brine (5 m), before being concentrated and the
resi due pLUésfchgﬁohmgf | ash chromat ography on silica gel (eluting with

hexane - cg K @ﬁ'ﬁ}t‘%ﬁ‘g}' Rﬂ ﬁff %& ﬁné]t%%ge conpound (D39) as a pale
I | avs 1H t), 7.53
(3 Ry A ¢ A solitipnyof Erjods (3 ﬂvo@rimnw tapyasinaie (3, 754 g6 iatbing 1 4y "oy’
8.78, (1 rd;cm@rcmethaﬂe(m fAlf) vda)s trmlmewlumm@l@nmeﬂuw eqw res 313;

‘;30‘(12(1 I\/g'}ﬁ I thaﬁt@ﬁ%ﬁ ate (2g, techmcall) in meLt)hanol (3ml). The Imlxture was t
D xture
B (4- Nt agéagdqﬁfo 1%@;1"% bl AR5 g0 ch B e

met hyl - pi prnemaye)( Gdndhe ﬁéeqnmeha@g wag)sep nd washgd éU%&eﬁaV%%d. um
sal t, 10i hyithatae aq( 2odidm,bickPbdhatesdlutend2@ opypand kring (b oul), befof@being 12. 6nmol )
in N N-di %F\E%Htifa@éd% #e res(.m&nrwsy ﬁ&érf 6rﬁ‘6|mhﬁ')g %%b'n gk @ep@u&a@@.tﬁ or 40h

addea o6 SR8y H PR 2r) At e e BRIeBlad Rsas B g BRI b hene

(100m) wid0fe Yielor ous shaki ng. The insoluble material was fil tered washed
with di chISQKODel3heYrtm (181, dt) 2041 X1Ha,rt)j 7di3s(d By d§,07. 7 T e, fdit), 7188t(¢H ad)d7. QM‘BH‘M ngs
Ver e tizansg eg H.Y agegr(qxga&y gg r}gl and the |l ayers separated. The
aqueous I ext r 00m ) and the conbined
organi c e %WeE\ﬁgéﬁgngWr?W'%Beg e‘irﬁfi)ﬂf‘?&mgﬁ] ed (MyS™M) and

concentrated in vacuo to 30 an oil (0.9g). The oil was purified by
chr omat ogrexamplever silica gel eluting with a gradient of

met hanol / I\S{EEF nhwngéfpﬂeﬂyemfeﬁﬁaaﬁoﬁhé ¢f: 289. R 0.11
ﬁl?i&@"%g RS ot £ g B et iR d i ote (R AT 1P f#f stly with

met hanol  (mhethytpiraazin-diydeqinpling (%Hdh%bmhamxw maqﬁépwar@w@ts hygigteni a- 880
(10 1) to (giseg, 121&ntﬂol)|aﬂd3>5p§éﬂw¢udﬁé ((2liig)1a$nﬁ1ﬁblp|ha‘ny€dmeilhylfd)mhﬁﬁga 0.41

7% % Fr ( Srgon 2 ThAnerebbt 1 3.44
54?5 ?rl H, ae?ijow%gvg j&%ﬂpeéafg%s (@s § 5% di EH“ dquegb é&ecﬁ

C20H2 25302 $00rakjand dichiBeMmethanend 08B W m-gprousmalgmnﬁ he inso uAlet reatﬁaahwxa:s
PrzgCS%U(r)g/fﬂt)sred8wé§hdhﬁhlm’dl|cmbrbﬁfeﬂﬁn6-(3 wahﬂ)%rﬂhﬁébﬁi'ddd f'mé)filtfale andine (El)
8- am no-3 vp%ﬁﬁ@? ﬁqa_/r&gl%%sﬂeg% }Eg lﬂi ﬁ;he j%%qa%ated TmE)ut anol
aqueous |ayer wa extracted wit d| oromethane (TO0m the ¢ |ned organic
extracts were washed with water (100ml), dried (MgSO,) and concentrated in vacuo to
30 anoil (0.9g). The oil was purified by chromatography over silica gel eluting with a
gradient of methanol/dichloromethane to afford an orange oil (0.28g, Rf 0.11,
methanol/dichloromethane 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);
81 (CDCI3) 2.40 (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 : CxH24N3 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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(360 M) was treated with bis-(2-chloroethyl)am ne hydrochloride (40 g, 138
nmol ) and sodium carbonate (72 g, 0.68 nol). The m xture was heated to a
vi gor ous wefiwososge 100 C) for 16 h then a further portionPafi/EP03/03197

bi s- (2-chl or oet hyl )am ne hydrochloride (25 g, 86 5 nmol) introduced and
heating continued for a further 4 h. The solution was cooled and a 1:1

t f t d
b osul phafeobibEprEaR I FP Rt ARl ang 183] @s 3 137 il s
t enper at ur @Gﬂdﬁl) wes trpated avithtéiss W@%Y'kﬁfﬁ@% hwgc'@ﬁrﬂqee{éf)@d i {r}xino) and
di chl or onegdiura cadoxnateqd2 ol 0.68 niud). Therbixtueel was beated tqph sigeralisireftlixdv ¢00
gﬁggeSB : U{“a%g grh?é ﬁthe?nvaaﬂ?thért&ﬂndrﬂof\/tﬁ& ctﬁ&@eﬁa?l a?Hqu‘ﬁ%r%éhlbﬁd&{?B%Bogr aphy
compourt ( Bmobjareyess 2B Ppdling’ qo&fwfe?ﬂ r%‘fﬁ@eﬁh Fo7 sl B el
to that pi -dpaiceie ofsaturatediaqyeoysesaditm bisafbepateand @aueelss1Grasedivml  was
treated w thibsbiphatéolution €2 h)&addehesummgmsabmdwed athinbiedt tehmerahmrforcm oride

salt as a 4H,
sl ™ OGZ; nd éaﬁédbgp}lé yﬁd@n@gcﬁl% e2(3:§<8.<3‘§'6rﬁl?ﬁ A 7 %6 (1
Hot), e 9598"%998? %%er igggsiim sy ae e pesat 'waca?an 12,9 (1
H br Emmﬂt@d o qhrematogephy en RrilielegeiFlastt Y5 agparatus (1 kg Silica gel) to afford

8- (4- I\/Et hyiheRitig @bmpbiind (B1) hs ThepfanydseLibing 1l.61Y), iehticke spdatjoséoiciipenthiapn of
3- phenyl su‘l)r{nB el the RS AktHdgl- Y! - qui noline (E16) (200 ng 0.55 mmol ) in

et hanol successwe etic acid OOI

f or dehy‘ﬁé’oiﬁ’“ i BT R oror o i i e e evae et RgE e
Anber | yst kydaocitariderspll as deye{low solighol / g, 0.5g). The m xture was stirred at
arrPl ents tSe SP@DREIY 295 @HTapQ 3903162 (418/m R 3. 014, o@ﬁm n@ngl 10kae2d 2|H- ol xeetaﬁsor bed
onto an r a

sol ution g@é*@ 9%@3% O, %éa%}wgug?zgsﬁ’eyhaﬁgl?ﬂ{ %34 H'frbah ?h evaporat ed
and the re¥d ected to purification by fl ash chrorratography on silica

gel (el utlng W|th di chl oronet hane - nethanol - ag. NH3) to give the title
conpound (Ekampwﬁm{érﬁﬁhvmbampl cally to that prepared by the earlier

th
B (4- v ny R EERUGibe '%ﬁw-f-?@%We%yf’%u‘?@ﬁg%ﬁﬁ?"ﬁm
51 odo- 3. pheHSReRSIONGk HIRNRNIIFEIchHC-peTazi by-uToloe FEIapAG ma 0.5 mmo) i
N et hyl - pethanal14 mé) wasBtreated sicésSsivaipwith acaidiacith (1 @0\t G7 Yxfodwaldé&tydeyn 0. 68
mmol ), di - fsleoBs méihdridl (faﬂma‘ﬁnﬁ(@ mn%am.h gbilfy ARBE ?é yanbsaroRRbdl(~$ 88 nU,
Olmml)andl )d o} h 0 A elolly 8 J,‘) wer e
suspended |H’°Hggi§%ed &g'? x%g {'@edrr? a gl"?o{] ’ﬁ?é{%g’ n h?l&ﬁgd under

ar gon % 4@@%@%%@@%&1 spRReds@IN9 éR %@W@%v@ﬂlsm V{aﬁée with iethae

subj ect ed then felutesthwittn a splatiogofadth anomrda ini a agedousahethanad Whé kolution was

di chl or Oneé\;é%BF’ated arRd ﬂ@ﬂ@éld@&subﬁ“’éﬂﬂéﬁ%%nﬁ&tﬁh %9 ﬂhgrecﬁrbhbﬁ)gqsévm%wicﬁ El),

| dent i cal So.QE(lelu r?gsv(\:n Gichl ro¥netthane mé}ﬁancﬁr Bal(lﬁcjtoglvelfh e lo'meprou%t(gﬂ,ds'

Exanpl e 2 9
identical spectroscopically to that prepared by the earlier methods.

30
Example 1 (Alternative procedure 3)
8-(4-Methyl-piperazin-1-yl)-3-phenylsulfonylquinoline (E1)
8-lodo-3-phenylsulfonyl-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)s] (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 on 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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3- Phenyl sul f onyl - 8- pi perazi n-1-yl -qui nol i ne hydrochloride (E2) HHC4 CND N
--7z A stwores@dsesst uti on of PCT/EP03/03197

8- (4- et hyl - pi perazi n-1-yl)-3-phenyl sul fonyl qui noline (El') (0.148g,

0. 4nmol ), 1- chI oroet hyl chioroformate (0.093m, 0.85mmol) and N,N 5

dii sopropyl eth 148n roet hane (9ml) was
heat ed at ?B? ?J?V"%'@Bﬁfﬂ}ﬁ%#’ﬂ?ﬁ“z?M@mr%'i%’f‘* @2& xture was cooled to
anbi ent tenper ature and concentratﬁl n vacuo to an oil. The oil was
purified by chromatography over sil ;‘ gel eluting with a gradient of

nmet hanol / di chl or onet hane, pooling frdg {ct hons whi ch cont ai ned the mgaj or
conponent (Rf 0.9, nethanol/dichl ore 1:19). The purified 10

materi al was redi ssolved in nethano #iy°and the sol ution was refluxed
for 1 h under argon. The reaction m xtur&was cool ed to anbi ent
tenperature and concentrated in vacuo tsol Id which was stirred with

di ethyl ether (5m) and filtered to affordthe title conpound (E2) (0.08g,
0.21 mml , A\ Btirréd) soldidn (ofl 8-(Diviehyl-pipdPazirt iyl B-prenylsalfdtylquitidlind(E13 X0.14885 (1 H,
d J = Ed’@rhmog ﬁ%mBrerRﬁ éT'ﬂ'oro'f@rmatel@ 003#f, d.dsrhino ne]N:N7 4HZ) 8.10 (2H,

: 0 .AHz) ;. Mass
Spect r 3? ( L @Pﬁ’éﬁéﬂ?@'@e@z 4?5@ é@m?ﬂg%ﬁz :g&)?o(r 3"6 (95&) Yiol téeaied &)
(Al t er nat i reBuxriop 3 @8h uatleraygen. PR keastar miure wiapicaeled g ambieyt teaperiiene
hydr ochl Orarﬂacoﬁ'nEBr)tra%edﬂnWaUﬂ@tcﬁén 0|I The oil was purified by chromatography over silica

8- (4-L- DUl YERR wgwg)g%a%&h aichIBRARYNHE! B&?Mb%bf%‘vﬂﬁ‘ch( D7) (35.7
si ir ng8at°°§"£’ € MoK FOPO ?’ét ng ggt WSHWBGI?@&%{&&% vgh‘? pé(fé?\égr at ed.

The r eidi dupatatial veas-redissqivadain snethancs (18mi) anddibe splyfion was eafluxethior f handeimai nder
crystal l'i sggod.r vhe Rktic Ma0ee was choled ity ambient tehripeeatarergpd wodcentrdled(id8. 9 g,

68% as a J6 Ji?c}’_‘? Rk | ba d\gut ?Etp&f;@h ) S ,(eﬂ'ﬂo l%rdsthe tlﬂ?e 55 (4H,
b ‘%i @ii! 78

7r4SH)z) 8. CP@ROEPH (éﬁmgé‘s o°§1m ol, §1% = 2 4sz ,37“21 2H, §) 24 (1 H d,
J = 2. 4Hz)d« (MRDMSEPECI2 (4, br €)1 SISIAE0IS)r B3EI tHhd, 355. SH@uﬁ@3§5Z17 @im); 30

mp. 200C £ phege dctlanml)iz) 810-(2H4%), dec@mpased . 4Hzy 021 @H's), 9.24 (1H, d,
3-(2-Chl or p lgml sul f onyl - 8- p| perazi n-1-yl - qui nol i ne hydrochl ori de (E3)

car bonat o Mets Sz Cattl bl et 55080 8 Wrhopensi on of
8- am no- 3-(2 chI or o) phenyl sul f onyl qui noline (D10) (0.30 g, 0.94 mmol), in
n-but anol gxfinple)2 (Altenatilel PFroesdrep pensi on was heated at reflux for 48 h.
The r %Ct | QBh@h%EHﬁgn%’?e?p|88F§zﬁP1 S'P-qumolme hydrochloride (E2)
A mixture of 8-(4-t-butoxycarbonyl)piperazin-1-yl-3-phenylsulfonylquinoline (D7) (35.7 g,
78.8 mmol), 1,4-dioxane (200 ml) and 4 M aqueous HCI (200 mi), was stirred 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;
8y (de-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 : CigH1sN30,S requires 353; found 354 (MH");
30 m.p. 200°C (phase change), 270-274°C (decomposed)

Example 3

3-(2-Chloro)phenylsulfonyl-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)phenylsulfonylquinoline (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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-27 WD 03/080580 PCT/ EP03/03197 anbient tenperature, diluted with

di chl oronet hane (50 m) and the solution washed with water (50 m), dried
(MgSO4) awod esesnt rated in vacuo to an oil. The oil was PaTVERo&0319DY
chromat ography over silica gel eluting with a gradi ent of

met hanol / di chl oromet hane to afford

f’b_( f}cg' Ogﬁ-ﬁ&%‘_tlegsg\u%lg{a\?lp%le@fu@%ifvﬁiﬁ%%tﬂ%r!o%eﬂ%rn%iwFn:l')-élnld)tﬁg SOl Gada ! !
3- ( 2- chl orwpie P B drigdy M SR, Y andreonEgNtisiterbinyarye to.angil dihereil wasepyrified 7 g,

0. 42 ol )by dhrembephi wercdilcargef eluting it 8 giadiient of thethanoirdithioremethane

s heat 25‘5"*’?%6“’?5'??*@8} ﬁeﬁﬂié“?fg?] &-(dmelh PRz hadnOhiduibgl (905 5 T
Lo ambient 4Ptz selulignar SdncaioRlpRYS oY kE & e dpPERANTThi < nator i al
was redi ssyjauingline)(Qrbt a2 med), idchlot@ethyh ghipreformate. (0. thmivds27rrafmiollaed for 1
h under argondisbpRpyRayidntife (0.22 wr, & 2Fanmoh ot ¢@-dichiorasthbee(s inhWeehahtgde and

trat ' | 4 e I ' HPLC.

e e oINSl 58 i DB ool et

met hanol  (2dHIceRtRiRd feche o an sihdhismelgral Wassedissaseip aiethancl 40UR) 1 o

af f or dl0t heard the eolutiomyasi reflugeiior 1 1Teurgier a@DBO Dhe setior Atixturgrwas)coopdldg (4H,

ar 3; , ; ?mﬁént"ien@bratt?re@gd Canddntréied il v&Qu(t8Hd, solid whith s dutifisi b ), 7. 89 (1

C19H18C Ne%ﬁé;’rag{’euﬁ%’%%%?&%ﬁﬁgég Fﬁﬁﬁﬁﬁwb’\’ghcf’ QBEIL &5 g

3- (3- Onl or G5 AERhID &Rl fosnine eesyitpa misiire was, puaparated i@ty israfcrd theitlle (E4)

Prepar ed fecommpddndifEB)- 3- ( 3- chl or o) phenyl sul f onyl qui noline (D11) in an

anal oggus 5 ©D3 3tA (BR3br I3 (N8 bris) 7tavaipl, 8), 7 .61E3H; dQH doGRRAY) 7.85 31
m@,fgigz (R3br ) 59 r 93@9 &

) e D FEOEIR. o a3 (yli ;-)7?%%@?&%’HQP%ZSG(SZH, 3! 25 hss

H d), 8.01
Spect r um : MasnPpeRtiuRB e rElNiCS sedtires 38gdoun 8, 390 (M#). Exanple
5 3-(2-Fl uoro) phenyl sul f onyl - 8- pi perazi n- 1-yl - qui nol i ne hydrochl ori de (E5)
Prepared fgdmgrean no- 3- (2-fl uoro) phenyl sul fonyl qui noline (D12) in an
anal ogQus ocess t hat SGI I N I ; (CD30D) 3.51
Car, oS, 30 cBlpliienh Bulr g B 215 dumE prenitgiice B STCD Gy
7.72  ( 2H, Prepareq feggn g-amino-@y3-chlormphenyisulfgnylquenofiee (D1 yin &7 anajogors( 1 H, br
S); Mass Smpecéssuothat@eSddbedNSBRtnple 3 EBEs 371; found 372 (M#). 35 Exanple
6 3-(4-Cnlgor ! Opd)- BsP(ALRZ), T.56-7.64 H1,14), 7168-NV6 (2L Wh)OT Iste  (E6)
Prepar ed f?;” @jéb%g@agﬁgﬁggfﬁforgéq%&zqél@;gkgraﬁw%gl jnoI i ne (E)lé) )| n an
anal ogous EPS S (1L Ph & 15 ddE vk Bed (T Bxdg (T §E3:é; 8H_ ( CD30D)
3. 54- 257 Weass Sprctrym : GoldaCiNa,S gpquires 887,389, foypd 388, 30dKHR)-06 (1 H, m),
8.12 40 (2H, d), 9.39 (2H, br s);

Example 5

3-(2-Fluoro)phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E5)

Prepared from 8-amino-3-(2-fluoro)phenyisulfonylquinoline (D12) in an analogous

30 process to that described in Example 3 (E3);

81 (CD30D) 3.51 (4H, br s), 3.59 (4H, brs), 7.30 (1H, t), 7.49 (1H, t), 7.54 (1H, d), 7.72

(2H, t), 7.86 (1H, d), 8.23 (1H, t), 9.05 (1H, s), 9.27 (1H, br s),

Mass Spectrum : C1gHsFN4O,S requires 371; found 372 (MH").

35 Example 6
3-(4-Chloro)phenylsulfonyi-8-piperazin-1-yl-quinoline hydrochloride (E6)
Prepared from 8-amino-3-(4-chloro)phenylsulfonylquinoline (D13) in an analogous
process to that described in Example 3 (E3);
5+ (CD30OD) 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), 9.39 (2H, brs);
Mass Spectrum : C1oH1sCIN3O,S requires 387; found 388 (MH").

.28 -



Mass Spectrum : CL9H18CI N3QO2S requires 387; found 388 (M+). -28 WO

03/ 080580 PCT/ EP03/ 03197 Exanple 7

3- ( 3- Fl uowo)oploersgs sul f onyl - 8- pi per azi n-1-yl - qui nol i ne hydraatiros/ihxie7 ( E7)
Prepared from 8-am no-3-(3-fl uoro)phenyl sul fonyl qui noline (D14) in an

anal ogous process to that described in Exanple 3 (E3); 5 8H (CD30D)
3.53-3.68 njl 7.41-7.56 (2H, m, 7.62-7.75 (2H, m, 7.85-7.95 (3H m,
9.09 (1 H, ’9}“99 27 (1 H d); Mass Spectrum : C19HL8FN302S requires 371;
found 372 - M-Hyoro)ghmmsujf®y1-@-plpera21n-1 -yI-qumoIme hydrochloride (E7)

3- ( 4- Br ompr@parkd frons-ammid exadiiiteypnksyr ifonyluiBole BN &7ih am nglogus nol i ne
gyg;‘o;:]g gr g&bg@%ag&?ﬁp §in R t%ox ge (%ny ) an
el 0g8us % xgee@ewasmwﬁwmmawﬁx quéi% Bs D A eS B mbh (o
n, 3.60 (91069 (1M, d),B.258(1HLdH, dd), 7.66 (1 H, 7.74 (1 H t), 7.86 15

(2H, dd), W3as3Gdebtriin @mH@FlQé@)gSJrediblreG)3719f&iﬁd(372'tMH|')).? Mass Spectrum :
C20H17Br FSNSCB requires 515, 517; found 516, 518 (MH). Exanple 9

8- Pi perazin-1-yl-3-(3- trlfluoronethyl)phenylsquonquU|nollne hydr ochl ori de
(E9) 20 'I%‘a&"@??rred sol ution of

8- (4- t10but&(@mﬂdnﬂuymmhaxy)phenmuI&ar()a-s-plperazm 1-yl-quinoline
trlfl uororfpytd ui_g;ul fonyl quinoline (D8) (0.33 g, 0.63 mmol) in di oxane

h ents
were renmapqrﬁgﬁg%%apwo MQWH“%%@P?W‘E& 5%%9 ﬂgs@{gg?lqggo&\ee(gﬁgtﬁ ess
sol i d (0. 30 apalogpys progesy oihatslesgribng.in Exampigi3 7.88-8.00 (3H m,
8.03-15 ( 2(CDIODB3.84 (412Hin), 3)60 (@HABY), 7258 (1H, dd), (7)66 @H59, T.T4IHH,d), 7.8 ss
Spect rjym gggte“.qed; ¢33 (1H ynd 422 (M+). Exanple 10

(2RHLE BB NAYLS

7Ch|oro h h orlde El 0) 30
EliE e TR
hydrochl oride (E2) (54 ng, 0.14 nmol) in glacial acetic acid (0.5 m), at
roomterrpEE)ahtmegwas added N- chl orosuccinimde (19 ng, 0.14 mol ). After
16 h the sobiaRLiNAsy rse(anv.ﬁdoﬁmethwp é@i&hlfb‘ﬂb&{d:ﬁﬁirﬁeﬂmﬁr&&%hdé peg)at ed by
prepar tiv Af’everse 90% acetonitrile in
wat er)2 Af %S%%%P&ﬁmap Paé?g&]ﬁ’&é%ﬁb? %F%Eyége%vas di ssol ved in

met hanol drituoreraethgiphgnylpulfenylgrineling(DS) (%%@gdbﬁﬁmnlbmdwanﬁ(m BhmAs et her
(1 M. Thexged WmHON@ﬂ) mgm@dtmmgazbrf@m dhé belvénts Wereempyeath ¥dciibo (9 no

17% ; 8H ( ,%,6 nobﬁgy'g; Qg %ésoYde m; 97;/}31 (3H, m, 7.68 (2H,
t), 8.05 4 Ma
S|)oectrum (SH&E@ % RZ 8‘{ A 59% 8’@)‘§| gdﬁdz%@ %‘b%g&@? SS
25  (1H, d), 9.56 (1H, d);
Mass Spectrum : CxH,sF3N3O,S requires 421; found 422 (MH").

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

30 To a stirred solution of 3-phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E2) (54
mg, 0.14 mmol) in glacial acetic acid (0.5 ml), at room temperature was added N-
chlorosuccinimide (19 mg, 0.14 mmol). After 16 h the solvent was removed and the
mono chlorinated 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 (CDCI3) 3.4 (4H, br.m), 3.6 (4H, v.br m), 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 : C1oH1sCIN3O,S requires 387, 389 ; found 388, 390 (ES+) (MH").

40
Example 11
6-Methyl-3-phenylsulfonyl-8-piperazin-1-yl-quinoline hydrochloride (E11)
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40 Exanple 11 6- Met hyl - 3- phenyl sul f onyl - 8- pi perazi n- 1-yl - qui nol i ne
hydrochloride (EIl) -29 WO 03/080580 PCT/EP03/03197 Prepared from

8- an no- ewmaBhgissB- phenyl sul f onyl qui nol i ne (D16) usi ng an PaTAiPOs/03197
process to that described in Exanple 3 (E3); 5H (CD30D) 2.51 (3H, s), 3.30
(4H, br s), 3.55 (4H, br s), 7.32 (1 H s), 7.26-7.67 (4H, m, 8.07 (2H,

). 888 (J b oo ool d e tlis hRSIMRRITAIR (016} UheHGRSG8aLT o

f ound” 56

(R) - 8- (3- I\/Qlloh??rs)tSlﬂb%trd@@Ffﬂbeﬂ WEX%QR&{F%UI f onyl qui nol i ne hydrochl ori de
(E12) 8- gesom sl @, 5p8ydoqdHniod )& 56 DEY, Hr2QT.3ay(1H) ST 2646 (4ihs),
di ssol ved 8@ ddgggj(q},_'g@s qg (fiqyane (4 m) under argon. To this

?%I) UEI ;)§12\Aﬁ@? gg‘fn‘f%’é’?a ?"E']é‘ 1 F?é‘lug% w%%&éhmg) b)e/mg suspensi on of

catal yst under argon. The catal yst was prepared by sonicating tris-
(di benzyl i Egmplbetz)ne)dl pal I adi um(0) (14 ng, 0.015 mmol) and 2-

di cycl ohex sm.wn )&i.nﬁﬁ{% drdBnfide QR4S 1T0I) i1

TR o e ko S e T

as abole ogagseti [diaxaee é%ml)emdams;orgtTOrthISrsglL@@nwaﬁ@dded sediug Hbu@wdnw & The
m xture wag f0|7'fl¢:ﬁrﬁ§|) ami(R)t(e) S aletsibiperenmy . mg w6 1 ﬁma)ueuom Wissol ved in

met hanol & bR THR S gﬁlag‘ﬁt' rﬂ%tu {3 et hanol

to 20 peis %Mgﬁ P ct th 15%
00880 a(rqﬁgo@\tlﬁe" H?%Fq(?f‘e ?ﬁ'éﬁ'b'f" &fﬂéwﬁp@%ﬁ'ﬁaﬁ ved aﬁ% ¥Mhe resi due
di ssol ved dinyaieftexginbdsphingeR { Ndadigwthwiantina)bipbeoy! |(1ﬁ1mgf0|6)§ranugdhmdny oride in
di et hyis et §&jastdd Mbxarnk@ fpfor@hini@s. THiS dMEd vdtktiraa at 86 °0%& 5 h then a

160 2 <l f‘%{%@ & &3%9%‘3%39 a?f@%é“ﬁ’fkbﬁéﬁ%%@g U el e cad R0
m, 3.69 (it'fpﬂgﬁ?nf'nse%’” 7.46 (1 H d), 7.62-7.70 (4H, m), 7.81 (1
H, d), 8.0%Bhg mnkturﬂ)wasfﬁlt@ﬂad(ahdme elgﬂyerﬁ ré@fovedl Thie r&is)duedelmﬂmmm
C20H21'\|302|$|efr%ﬁl# RSpad8dd dbvay!Be SSx8ork Meéhan fe 3QuRRANRING With methano! to

(E13) 2y ool 'ﬁwr?tfe?swe&&ﬁo&gc&#hsweﬁéa Aol S8 dLeBer | de

(R-(-)-2- ﬁ@t"ﬁ’?laﬁﬂ hgsqoll{@ntsmas EAKVE GG@trﬁrréﬁ'éB%dlsﬁdYEH’df‘ neRteanl ped i n
Exanpl e 12arfdt@3tedivitbaciohdion loEhydroden ahtoride umdiethyEdiBer (1M). iThe s@veHt veas a
yel | ow sol jefhov3a aﬁ@tﬂ&@%@@é fe&yﬁ&lﬁ@é"fbﬂ%thﬁ@lqg afférd"the ilf)e c&nﬁo%nGJ(ElriZ n,
3.51 (2H p) 3. (2H d), 7. ( d), 70(4H
m, 7.81 (B9ME)%%¢ o g 89(1 d),
25 oy (CD3OD) 140( H, d) 296 (1H, t), 3.19 (1H, m) 351 (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 : CH21N30,S requires 367; found 368 (MH").

30 Example 13
(S)-8-(3-Methyl)piperazin-1-yl-3-phenylsulfonylquinoline hydrochloride (E13)
Prepared from (S)-(+)-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 84 (CD3;OD): 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);
d (62.9 MHz, CD30D) C 16.7 (CH3), 45.1 (CH>), 48.4 (CH>), 53.3 (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 : CoH21N30,S requires 367; found 368 (MH").
mp 266-269 OC with decomp. (crystallised from IPA).
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(1 H d); d(62.9 Mz, CD30D) C 16.7 (CH3), 45.1 (CH2), 48.4 (CH2), 53.3
(CH, 56.8 (CH2), 122.5 (CH), 125.8 (CH), 129.4 (2x HC), 130.0 (O, 130.6
(CH), 131w opds@s), 135.6 40 (CH), 137.0 (O, 140 (CH), P&2/EP0§/a3197144.5
(O),146.4 (CH), 149.0 (C. Mass Spectrum: C20H21IN3O2S requires 367; found
368 (MH). np 266-269 oC with deconp. (crystallised fromIPA). -30 WO

03/ 080580 PCT/ EP03/03197 Exanple 14

8- Homopi per azi n-1 -yl - 3- phenyl sul f onyl qui nol i ne hydrochl oride (E14) Crude

8- (4-t - butB¥amRiedBny| ) honopi per azi n- 1-yl - 3- phenyl sul f onyl qui nol i ne (D9) was
5 suspendegiHomopiperazinreyled-ptienysulioriy2quinglinmblydrobhloyitledEdoric acid (2 m)

%?eﬂ | [T; \G}grgaé 8-(8Q. b%x@)&ar&oﬁylﬁqemba.bmaggh?ﬂm&muaufwwﬂdnne (09)evaz0! Vﬁng SC y
on- excnantEPeBieg R SePEre) Sioins ol MV BaEe QAU TR oy
further el&iCoferdinta fargua oomgemwééebltlorarﬁ%ﬁpb/enﬁs wase Femeyed andehe o) vent s
wer e r enovresidag diss@eedinenéthaad! add pasdedalownlant S X ionf extBamyedcohgemeiatihgpr i de i n
di et hyl et\biﬁfrg@t%ua%I T fﬁroaﬁ&\%t W%Fé‘d \PIIRN& I GRS Wifhe1 59 @Iséb%queous

recrystallise rom to a ordt |t| CO un

109 ;: 8H (FHBEHF I %‘e fifivents yer ?F‘Pm’ﬁ‘)’a“g%%‘;@ ‘?é"%k ?gl'”@%ﬁg"n)
7.40 (10 H hydyogen cbtondam?@emlwtheﬁ(waa spklpntanereaergave(dland thejyesidye18 (1 H,
d); Mass Speybtalised fréR@HELHYBRAH o e theititle Sodpdund @14y (RGHg(1d%) . 15 Exanpl e

%Elg) ((S) -2-(MBLOYY: 2 PEIHA) 3 A5 Y20, iy, BIESTHSH) TR L4l Lb e o7 gehl or i de

(S)-3- Met h{/?o ﬁS"t ?‘)pﬁgﬁﬁ%tﬂ‘ &n%ﬂl Uﬁhphgﬂisrp@ 9 ’) - pi perazi ne- 1- car boxyl i c
aci d t er t -Massy$pectrame rCaldsNg Syaaeitesi 367alovod d6H0dHW t h t he procedure
descrifzed in Descrl ption 7 (D7) by 20 replacing piperazine-1-carboxylic
acid tert- M gter with (S)-3-nethyl- pi perazine 1- carboxylic acid

tert-butyl t ted to.t dit]

dZ;CI’I ged §§S§Mﬁ§hgl épg'%zﬁrb%' abfq 9@ 'Wgﬂrt] ‘gﬁ'ﬁ\"dngwg?%%ﬁ%éé? ‘qq'lrgg conpound
(E15): 5H (SESGY-a(3ashengliany|-q@ndiis-G-)-piperazinedl-aBboafic agy fer8bayl (2H, ),
4 09 (1 H, estdr wak.prépdtéd in(addordahce Wltﬂ%e(pikod’éduié des€riBéd inlDddcriptlon 77¢(HG byl H,

Sorp: oz’éﬁa"'ﬂ%f"rp%'%h%b %c’?gg?’ ;’X 5@')‘”“ S5-fRethyRRSELLHEN-

3- Pheny! sufafRay IIC i {eshutyiestel- ¥ his ate ét'ﬁ?lt tecﬁorta%cﬁ%t@nfsorm of E2) A
100 ni thrdascmadka&xéﬂna@lé (hdterrative Beadedirehtoradffdithe)tdle compound (EX5L9 nmol ,
0. 03eq), %Qc&dp Qre’iz(@hﬁaylsszd (fmnml)qngH ), 859 2|€|2mfgao@(13|3bﬂ§150’7)54

110 s dhoneny ﬁgqoﬁgk}gg%ﬁr{o?@@m@% W(B*n@ra;ﬁgﬁe (sf% T —

tertbut oxXi
5eq) . 2fhe @Séﬁ?e%@“egaﬁuh‘?@lﬁﬁqd'resf?'w Yogen 4 times then

anhydrous 1, 4-di oxane (17.5 m, 7vol) was added The
Example 16
3-Phenylsuifonyl-8-piperazin-1-yl-quinoline (E16), (free base form of E2)
A 100 ml 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 mmol), 1,1'-bis-
diphenylphosphenoferrocene (316 mg, 0.57 mmol), sodium tertbutoxide (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 mi, 7vol) was added. The
mixture was stirred and heated to 40°C for 16 ¥4 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;O (12.5 ml). The aqueous wash was
extracted with dichioromethane and the combined organic layers were extracted with 5M
HCI (2x12.5 ml). The combined aqueous layers were washed with (dichloromethane 2.5
ml) then transferred to a conical flask, dichloromethane (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 all the solids
were dissolved. The lower organic layer was removed and the aqueous layer was

-31-



m xture was stirred and heated to 40C for 16 % hrs. 35 The dark sol ution
was allowed to cool to roomtenperature, dichloronmethane (12.5 m) was
added andwolms/oseBut i on was washed with H20 (12.5 m ). The paquerosig3wash was
extracted with dichl oronet hane and the conbi ned organic | ayers were
extracted with 5M HCl (2x12.5 m). The conbi ned aqueous Iayers wer e washed

ith (dichl
i chl or omeF R oﬁ %”%C'ﬁ?somme,a'*‘%}“aeé Sh 8¢ ?%'%"f‘%&’ pldof 6205 Bt SosSiratea
i ce/ wat er Beden reducRIPIRRSEERUY S8l IRCRIRAR &P () Waadded tdhe %f&(?é?!"ﬂ/\hl I st
stirring, sdlation reultieg ivasystdliesation,ithe mnktla‘e wasaatirred b soat @ fond nin ten t he
solids wefsgodhss Vsﬁﬁl.a wHReaddeuRes G The Infidtafe WaSa e‘%i_fm\f&‘iln ifp tdiqaqueous
O e e el e o BN el Vo R
pressure t eakesvaghed withdsaogtane (B mi). Fhe cakeswasidder under Frdugad Rrasp\gC 9v8! ut i on
resul ting ;Hetméw&mbhmcﬁﬂﬂasqreldumgms%ure was st i rred at roomtenp for 5
mn then 8‘0@\-? ffded (Q?éeﬁw)f’/ 57 (tH, Fher. abﬁwgtwvagoaged at

roomterrp 7 &é or coo in an i'cé/water b r 30
mn, the nP M%% P%I Hggﬂoﬁhh cake washed wth isooctane (5 m).

The cake was dried under reduced pressure to give the title conpound E16;
yield 1. 67gxampbs18H (CDCI 3) 1.6 (1 H bs), 3.18 (4H m, 3.34 (4H m,

7 27 (1 H, E@-Etﬂyldpi;} ?}fﬂenylﬁxl% fq%"ﬁolﬁf) Ec?tﬁonélé End). 9.21 (1

hydr ochI Orﬁ(i;én%)ﬁipp gg\ 9‘2!?;% %Pg-plperazm 1-y| alu olmeQ %V(E&y HgOB' %lo'(iln &?I ' ne
3- phenyl suinfesingriol & mi)peasdraatedisugkespivelyovithaceticaesid (10MmW), aeptylaldemydertdPd i n
et hano{s (4m@ ».3¥amol) GAa & meé!r@lsycyéhbbbraﬁﬁirid@ (e@mhdlng@sQ) The

25 :;glbglr gﬁy dégllfrg Os:glrr;-zé aF?mbi%Bl?’tgﬂfa z#w@qgr {€rddls h%'r\r?ﬂeér ar géﬂéﬁltrﬁ%e

t enper at ur abgashed ent ﬂ@ﬂrso(»f Psé’@sd’l‘ﬂthﬁé‘"tP %"8 then g ont 0 an
SCX cartri soationTdfidshe mmm&% anm&ousmhaifmmol t Plessalitioneras gvaporatedsaridut i on of

3% ammoni atieNtedifb@utossd fEpimBalon bvﬂasﬁ Shiidirialsyragtsy cvamargyl etutmgahitht he

v est dug SUBLRBLESEhhd hbiafial 18 NP b im] ST A0k fBDYaQofhb i ge!
(eluti % ororre N a ution
of the freéO'BB%*@doft is p@s gvaprated Ang digated Wik W&g‘é'%‘?}a d 3’9 gerstéWae‘fﬁe@t ed
with 1 M H@bpnopamlh@glveIﬁmtntbrth'mpﬂuhd@W)fasmellowephdnpanol to give the title

compound (E10DAD: RsAgEhoy 223 (o, q wﬂ@@mH ), 72 A0 () 63828 (GAH), 9).
327391 }31 8) 2“_7' g11 803(2H 'd), 8.80 (1 H s), 9.22 (1
H s), b % ‘2% é pec rum : Cl7H23N3028 reqwres 381; found
382 (M?rﬁ) M3E$<§ﬁ9¢t€§"1 4712’23"{3@198f9212‘)feE§§ Fiownd 382 31 her e prepared using t he
nmet hod descri bed for Exanple 16 fromthe appropriate substituted

3-aryl sul fggy,lnpﬁe-si mwﬁoﬁ)ne (derived fromthe appropriate thiol,
Examples 18-22 were prepared using the method described for Example 16 from the
appropriate substituted 3-arylsulfonyl-8-iodoquinoline (derived from the appropriate thiol,
30 tabulated below, using General Procedures 1 or 2) in place of 3-phenyisulfonyl-8-
iodoquinoline (DG).

)

Example (n} 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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30 tabul ated bel ow, using CGeneral Procedures 1 or 2) in place of
3-phenyl sul fonyl -8- iodoquinoline (D6). Q 03 SO2 N(N N H Exanple Q
Gener al Swerosiosgsdhi ol M-H+ Procedure 18 2-Me 1 2- Met hyl Poareresretib? ol 368
19 2-Owe 1 2- Met hoxy- benzenethi ol 384 -32 WO 03/080580 PCT/EP03/03197 20
4-Me 1 4- Met hyl -benzenethiol 368 21 4-F 2 4-Fl uoro-benzenethiol 372 22
2-CF3 2 2-trifluorpmethyl- 422 henzenethiol—Exanples23-31(E23-31)
Exanpl es 23- 320 wer b 4Mepar ed usihg the pet Hdﬂetﬂ!gbhﬁnzbeethlbbr Ex36pl e 1

g Al telr nafive 2frocedyce 3) fromjhe app Opfd-lalh&o%ébﬁéhét%ﬁd 372
-aryl sul fonyL =81 ot i ne (gerived ropria |
i -gH Llo =s 1 gr{}lt%or?rﬁgﬁl €422

t abul at ed| bel 6W, u ner al ocedur Yace of
3-phenyl sul f onyl - 8t i odoquinoline (D). +Q\ Sdepzenethpl (N) CH3 FExanple a'
General Starti ng Th| oI McH+  Procedure 23 2-Me | 2- Met hyI benzenet hi ol 382
24 2-Owe 1EE M@ th| oI 398 25 4-Me | 4-Met hyl - benzenet hi ol 382
26 4-F 2 4 ? é cﬁ é }'ogenzene ol .386 28
2-F 2 2-Fl GSFBPBR A3 é»m?arepg e @ethoddeSibg e op EXIBRE HAJPaHE
Procedure 3) from the appropnate subst:tuted 3-arylsulfonyl-8-iodoquinoline (derived
5 from the appropriate thiol, tabulated below, using General Procedures 1 or 2) in place of

3-phenylisulfonyl-8-iodoquinocline (D6).

Xy 2
N/
O
N
CH,
Example | Q' General Starting Thiol M+H'
Procedure
23 2-Me 1 2-Methyi-benzenethiol 382
24 2-OMe 1 2-Methoxy-benzenethiol 398
25 4-Me 1 4-Methyl-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,
404
30 3-Cl 1 3-Chloro-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-arylsulfonyl-8-iodoquinoline (derived from the appropriate thiol,
tabulated below, using General Procedures 1 or 2) in place of 3-phenylsulfonyl-8-
iodoquinoline (D6).
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404 30 3-C 1 3-Chl oro-benzenethiol 402, 404 31 2-CF3 2

2-Trifluoronethyl- 436 benzenethiol 10 Exanples 32-40 (E32-40) Exanples
32-40 werwopsep@Esed usi ng the net hod descri bed for Exanpl @CI&Posigiing t he
appropriate substituted 3-aryl sul fonyl -8-i odoqui noline (derived fromthe

appropriate thiol, tabul at ed bel ow, using General Procedures 1 or 2) in
pl ace of 3-phenyl sul fonyl -8- iodoqui noline ). -33 WO 03/080580
PCT/ EPO3/ 03197 ID Q14 2 PCN) O (N)" QExanple Q General Starting

enethiol 382 33 2-Owe |
Mat Ryl - benzenet hi ol 382 35 4-F 2

Thi ol MtH+ Procedure 32 2-Me |
2- Met hoxy- benzenethiol 398 34 4
4- Fl uor o- benzenethiol 386 36 3- 3:7F| uor o- benzenethiol 386 37 2-F 2
2- Fl uor o- benzenet hi ol 386 38 4- CI 2 4-Chl oro-benzenet hi ol 402, 404 39
3-Cl 1 3-Chl oro-benzenet hiol 402 4 40 2-CF3 2 2- Tr|fluoronethyl 436
benzenet hi ol Exanples 41-44 (E4Eifi) Exanples 41-44 were prepared using

the nethods described for Exarrpl e @ 15 5 using the tabul ated amnes in
pl ace of ptperazi-ne—or,2—{S—nethyrpigerazing — respectivet 0P Cjx N
Exanpl e é&;m dus @i ne MHEgneral Starting Thiol " M+H
Procedure

32 2-Me 1 2-Methyl-benzenethiol 382

33 2-OMe 1 2-Methoxy-benzenethiol 398

34 4-Me 1 4-Methyl-benzenethiol 382

35 4-F 2 4-Fluoro-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-CF3 2 2-Trifluoromethyi- 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.
o,..0
IO
o
N
QZ
Example Q’ Analogous Amine M+H*
Procedure
41 veu Example 15 Me N 368
@ U
N
H
42 Me\ENr:l Example 16 Me\(j 382
N “Me N~ e
racemic
43 A Example 16 H 382
Me7(N] Me7[Nj
Me K Me H
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Procedure 41 Me Exanple 15 M% U 368 NJ H Boc 42 Me""( N1} Exanmple 16
MYp 382 N' "M Me HH racemic 43 Me N Exanple 16 Me 382 ~ ) + M H M
N H 34 WO BG80580 PCT/ EP03/ 03197 44 N Exanple 16 394 pChi/kBhB/0HRAN| es
45-49 (E45-49) Exanples 45-49 were prepared using the nmethod described for
Exanple 17 utilising the amnes tabul ated bel ow, and carbonyl conpounds

t abul at ed
Am ne ald
| sobutyra
| ro 1 48
E13 37% f
8-({1S, 4
3-sul fony
blcyclo[2
sodi um

acetone) (83M8s tdbuiat

0. 3rr1VbI§

hel ow i

pl 31:9 of 5 acetal dehyde

0S N

(JIQ’) R J:yam'\J_p

R2

ehy ot ket one
deh de 41
Me (R)-N

Drnaldehy

H+45

§7
'E El %for
de in ;

PExainple 1asce
H E2 2, 2-di
mal dehyde i
82 Met hanol

2t one

et h)[

Exarrp

96 46| | Bu BRAE2

p oplon | dehyde 424
t hanol 49

50 10 3- Phenyl su

di met h
Me (S)-Me
| f onyl

| - 8-iodo
Examplep

ace?algghy@

J—2,5-di azabi cycl onept an-2-yT1)
ng nol i ne (D6) (200ny,

8 (E484%o0xyl i c acid tent-butyl ester (95nmg, 0.48 mmol),
' bBkampleest-a5 Were Preprentinozing, thd mettadd dediritied fet Exdrnsle (1@iutilisig/ihiedene

%pﬁbaaw' andfibdnylcorfRinad HbkasPheio if ghéLsene (161ng,

qU|no||ne nydrochrorlﬁe
0. 48m\bl ),

(1S, 4S)-2, 5-di

E50)
| aza-

Example

R1

Amine

aldehyde/ketone

M+H"

45

iPr

acetone

396

46

iBu

E2

isobutyraldehyde

410

47

2,2-

dimethylpropyl!

E2

2,2-dimethylpropionaldehyde

424

48

Me

(R)-Me

E12

37% formaldehyde in aq.
Methano!

382

49

Me

(S)-Me

E13

37% formaldehyde in aq.

382

Methanol

Example 50

3-Phenylsulfonyl 8-({1S, 4S} 2,5-diazabicycloheptan-2-yl) quinoline hydrochloride
(E50)

3-sulfonyl-8-iodo quinoline (D6) (200mg, 0.48mMol), (1S,4S)-2,5-diaza-
bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester (35mg, 0.48 mmol), sodium
'butoxide (65mg, 0.68 mmol), di-palladium tetrakis-(dibenzylidene acetone) (88mg, 0.1
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 (1S,4S)-5-(3-benzenesulfonyl-quinolin-8-yl)-
2,5-diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester in 70% yield. This
material (160mg) was treated with 4M hydrochloric acid (1 ml) and dioxan (1 ml) with
stirring at 80°C for 30 mins. The solvent was removed to afford the title compound (E50)
as a yellow solid;

10

15

20
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degassed dry dioxan (2ml). The m xture was stirred under argon at 40C for
16 hours. The solvent was renoved and the residue was purified by

chr omat ogwephws@so sil i ca using 30% ethyl acetate in hexameTtrrozbiiord (1

S, 4S) - 5- ( 3- benzenesul f onyl - qui nol i n-8-yl) -

2, 5-di aza- bi cycl o[ 2. 2. 1] hept ane- 2- carboxyl ic acid tert-butyl ester in 70%

el d. Thi ryl t r | d 1
?/ﬂ ) and di @;@%c{@&% 1i-'%g?stl r 8(8% ﬁ% §§%Mm¥® Q@?éﬂ-l rﬁb ‘{1 (
removed t o(1&k shr@ 17 hE1.19)7-86 Einsd (F_Qﬁ)()“H 8,08 &1H.4W. 86 (4H, d)38
03/ 080580 BGTHEM(GBU,EYQEEI-UHBM)M) 1.96 (1 H, d) 2.16 (1 H d), 3.37
(2H, m, 3k (W%g@b(cz})%ﬁ 6ls 4.41 (1 H s), 5.17 (1 H s), 7.06

(4H, (? 1H m, 888 (1 H d), 9.08 (1 H d),

(1 H dd) cogi
9.00 (P H, d), 9.55 (1 H, br s): Found [ MF1] + 366 (C20HIINBCRS). 5 Exanpl e
51 Cryst al Exampledd of 3- phenyi sul f onyl - 8- pi per azi n- 1- yI - qui nol i ne (Form1)

3- Phenyl suCfystallisatiqn ¢ks3- puemyléuljdnml-pipénanm 1$AGinolind (formel) di ssol ved in
ethyl acet @fpﬁenﬁéulfz )a avb Jazwaf Wdﬁﬂwoh@'( (@. m@)w;ssed.pgo%u% efﬁ&n/a%re@dtél sed as

needl es. | e _conmpound

in quantlt 'O'SWFB&@UB%"? N/é’\fg\@qud 70 pd 'Se&?ir'k?@glg?rg?'ﬁ #8Pa recorded
for Exb(}rp|dlosrgd tqreanonate 4o atiord feeti mFound én guAntitative sregrerynieltingqeinied
using a N ¢sgd°et Avatar 360 FT- 15 IR spectroneter fitted with a universal
ATR accessory. The FT-1R spectrum (Figure 1) shows bands at: 2945, 2819,
1606, 1590, 1566, .14 146 447, 1380, 1323, 1283, 1247, 1164, 1138,
1126, 1107°h a"égtg”s'&%g%fa e éd%b%é?m @%?"964, 949, 919, 906, 879, 859,
824, 785, Twlinframe speotsire of thegsolith productreasaiecerded usingnawdieolelcyiatar 380 rdr ng a
Ther M gol g s pefommeter RtteSWRIC biUAIVBISAl ATR EKCéstsaltyl The BT-IRGPEctrum yrgurpripvi ded
gé’aﬁs'\'\?\é:{g buls5 Eis‘é‘l P 48 24 @E’(fasdérﬁpﬁzi cé?%g‘%?é%%)%% 831ng02)
shows band?ﬂt1ﬁ4jq1§g2“ 9&10733§§J G 1@ 515 1025,
1098, 1154859 884, 7863881, 7239795@566 1584, 1606 and 3059 cnl 25 The X- Ray
Powder Diffractogrampattern of the product (Figure 3) was recorded using

he f I

the 1 obd OWROFREANH ey -k 0RS: w0 SHOSATES st[gsel%ne g@z%p&ﬁ.lsﬁ%mo
Advance x. REEHlORACIO g1 Wes BIvidEs O S TY B8 itk f PR O AAN &gy, 40
md) , vari asdreple pusitigent200sicans wa@ rpcorded gt 4ot sesaiutivar yhedTHiRamatits, and a

position sgRstlimFigdhd 2Xsheivs b@ﬁasaat\/@lrsezszaczs@l 3@r) 395 338t bsa 170598582 997, 40
degrees 2-Jhat 3,4isiing, 33358 Psed 1801586 Okha, AR 5853080 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 patterns 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 26
XRPD angles are 6.84, 8.61, 10.47, 13.01, 15.11, 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-phenylsulfonyl-8-piperazin-1-yl-quinoline (Form Il)
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 title compound, 371mg, 74%. Melting point 164°C.
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theta (1 s per step). Sanples were rotated during data collection.
Characteristic 20 XRPD angles are 6.84, 8.61, 10.47, 13.01, 15.11, 15.50,
16. 24, 16w63)3/0805820, 18.00, 19.65, 21.07, 21.66, 22.20, 22T6203/289D9,
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. Exanple 52

Crystal lisation of 3-phenyisul fonyl-8-piperazin-1-yl-quinoline (Formll)
3- Phenyl sul f onyl - 8- pi perazi n- 1-yl - qui noli ne (E16) (0.5g) was dissolved in
i sopr opanoCharagte(ising yatai reeorded far FgampleeS25ol uti on was al | owed to cool to
anbi ent t hgRe pfrargdapeov@n mghécdwédmang:ammoomg AvataaB60 EE-IRmpectrdméthr f or 15

njce tTEg 'to. ¥h YBfivES ﬁs&&x +ﬁé !F@@pectigi ij‘ugr §d) sﬁbw . gggStS 0
%CT | EPOR/ 0@@7 @é@%ﬁgm Si & aﬁ 4g§/b1r4é§d9‘?e%'l1 ég 13320 %@012 ‘ar ed

spect r um wat’%; &8, dda.ukiofg Qe @@1 d02A 08y 9FB Q14 1862RBIp Tt B ’EF CNY i t t ed

with a uni Versal ATR accessory. The FT-IR spectrum (Figure 4) shows bands
at: 5 3335, 2939 2812, 1585, 1564, 1485, 1470, 1443, 1382, 1361, 1322,
1310, 1250 12 1179, 1158, 1129, 1107 093, 106 022, 1000, 950, 914,
862, 813, JraF T Resianispeckip ofﬁéam?'%aﬁeﬁ#é%a%% Wﬁﬁ?S‘i“‘f&%’éﬁWﬁli’e in a glass
tube whb a'fhp:nﬂ‘b@lejﬁfiﬂdf 8.P1 epauirometérc dxeitatiop @t F063 mm vwasarreyiderkhyea |

me/\?l tat Ih onNaNVbQ%eﬁmutm@Je@\gfmmWa&he NemyMQPbsltiarern 200 t&ana vmaver of 400
at the i i on.
The FT- Ramﬁmegg??%*ﬁ i%fu% 3§§ "F"*‘rﬁmag‘%f %fg‘f%‘“ég;% %ﬁ% % 701,
726, 863, 2eHF88.1Q1T6/0 863 5800,110g%, 107§34153 3497, 133 @445
1564, 158414%&10563@528&@&@5’2?@ -Ray Powder Diffractogram pat tern (Fl gure
6)twaswl eCPhél KRy dvikier dffrheto ;@w? PétterRRigLre is) Was récordbid ushitbthe EhBwNgNd a .
materi a ai ne
usi ng a B“%eeeu?s"f*%é A s %%gg;‘g W th a
anode (40 Rafternpwergobtaingd ‘é?d'l‘%a&“\‘}@FE&‘ﬁ?é‘a%?‘ﬂ( Raynowger diffaetongiebndar v
Sol | er sl i tenfigared withpo€u tanode §Erdd, #D weA )oherebteotiverPenca shitpamagoand ed over
t2 htehZ? r ang&o%da Adlsegicand 4 ;Jo@i%ﬁsé&%htﬂ@ detettdtP D%te?ﬁel‘éfac‘auﬁéd"@véﬂw ees
e S
Char acib | Ehel @i%%%feg T G & 5B5eg Bigio UbicRY 1AL (PR peBSbly oy
16. 04, 16. 4 sqmplgsvasmta@ durigg igta cofieqtipn. ﬁb‘awte"SQq?% Piyangjes 78’ 55,
24.59, 25. 9’80 295,00.9938320D, 1£283,615.029648, 1297 817,9830810, 18Z3018.17,28.682,
?F;ﬁ- 95, 3|4 D493 802338, 7460355 .26 2738, 8822,36.60 2038, 39.8138.76) 3@%3 39.26. 25
armacol o edur es
T PR G 55 dg SO S, BB Al M), By WheBaBe L oo o
were t&sted and showed good affinity for the 5-HT6 receptor, having pKi
val ues > 8PRaraiacbiogieal ddtaned 5- HT6
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-HTs receptor, having pKi values > 8.0 at human cloned 5-HTg
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-HTg
receptors.

Brief Description of the Drawings
35  Figure 1 shows the Infrared spectrum obtained for 3-phenyisulfonyl-8-piperazin-1-yl-
quinoline (Form I).

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

40
Figure 3 shows the X-Ray Powder Diffractogram obtained for 3-phenylsulfonyl-8-
piperazin-1-yl-quinoline (Form ).
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30 receptors. The compounds of exanples E15 and E41-43 were al so tested and
showed good affinity for the 5-HT6 receptor, having pKi values > 7.5 at
human cl owed3bsdd® receptors. Brief Description of the DrawrPg$0887 Fi gure
1 shows the Infrared spectrum obtained for

3- phenyl sul f onyl - 8- pi perazin-1-yl- quinoline (Forml). Figure 2 shows the
Raman spectrum obt ai ned for 3-phenyl sul fonyl - 8- pi perazi n-1-yl - quinoline

(Form1). 40 Figure 3 shows the X-Ray Po r .Di ffractogram obt ai ned for

oyl s Doy Ss IS yTired hech I b AIBr (o6 S eGP HE TR -GBS 0560

PCT/ EPO3/ OQisdlinekFgor #). 4 shows the Infrared spectrum obtai ned for

3- phenyl sul fonyl - 8- pi perazin-1-yl- quinoline (Formll). 5 Figure 5 shows

t he Raman ect [ fQr 3- - B- RLherazl 0= 1- vl

qui nol 1 e TBOE HEyR b i sPertR SpReR b SBIrBUIORFBASAT L ot ai nea
for 3-phengyinlinedf9M B ~pi perazin-1-yi-quinoline (Formll). -38 WO

03/ 080580 PCT/EP03/03197 dains: 1. A conpound of forrmula (1) or a

phar maceut kiggld &/ sifwsaRb XORSY, PalderlBifra8@bram bbtalnBd )R MpKdryiRLfony1-8- N R4

(R3)n 0 SSA” RS q 5 g"lé’a %K%errei')n: R1 and R2 i ndependently represent

hydr ogen oPPEBZBR WA hed to R2 to forma group (CH2)2, (CHR) 3
or (CH2)4; 10 R3, R4 and R5 independently represent hydrogen, hal ogen,
cyano, -CF3, -CF30, Cl-6 alkyl, Cl-6al koxy, C,-6 al kanoyl or a group

- CONR6R7; R6 and R7 independently represent hydrogen or Cl-6al kyl or
together may be fused to forma 5- to 7- nenbered aromatic or non-aromatic
heterocyclic ring optionally interrupted by an 0 or S atom

-38 -



15 mrepresents an integer from1l to 4, such that when mis an integer
greater than 1, two R2 groups nmay instead be linked to forma group CH2,
(CH2) 2 orw(O@BA3®B80 N represents an integer froml to 3; pPCEmPeyedvs 1 or
2; Arepresents a group Ar' or - Ar2Ar3; 20 Ar', Ar2 and Ara independently
represent an aryl group or a heteroaryl group, both of which nmay be
optionally {saubstltut ed by one or nore substituents which nay be the sane
or differefPIMing which are selected fromthe group consi sting of hal ogen,
hydroxy, cyano, nitro, trifluoronethyl, trifluoronethoxy, Cl1_6 alkyl,
trifl uorompt hangsombemyd epfgrmuld @nbed btmrrmee\ht;dauy &ceptapleatttheraoty| C, - 6
al koxy, Cl alkylthio, C $ al koxyC, s alkyl, C3_7 25 cycloal kyl C, $ al koxy,
Cl_6 al kanoyl, Cl1$ al koxycarbonyl, ClL.i6 al kyl sul fonyl, Cl-6 alkylsulfinyl,
Cl$ al kyl sul fonyl oxy, Cl-6 al kyl sul fghyl C,.6 al kyl, arylsulfonyl,
aryl sul fonyl oxy, arylsulfonyl Cl-6 aNyl, Cl1 6 al kyI sul fonam do, Cl_6
al kyl am do, Cl.6 al kyl sul fonam doC[. s | kyl, C1_6 al kyl am doC, -6 al kyl,
aryl sul f onam do, aryl carboxam (dﬁ) ryI l_‘f)onam doC, -6 al kyl,
aryl car boxam doC, -6 al kyl, aroyl, 8 al kyl, arylC -6 al kanoyl, or a
group 30 CONRBR9 or SOZNR8R9 V\/ner e| R8 and RY, i ndependently represent
hydrogen or Cl-6 al kyl or together [ g?d to forma 5- to 7-
menbered aromatic or non-aromatic icring optionally interrupted
by an 0 or S atom or sol vat es(R’ 0/03/ 080580 PCT/ EP03/ 03197 2.
A compound of fornula (1) as defined™>n clfaim3—wkerein RL represents
hydrogen, nethyl, ethyl, isopropyl, i sobF;yI r 2,2-dimethyipropyl. 3. A
conpourtd of formula (1) as defined in claim2 Wherein R represents
hydrogen. 5 4. A conpound of formula (() as defined in any one of clains 1
to 3 whereyReB@: represents hydrogen, nethyl or is linked to R to forma
(CH2) 3 groyp 2 f I I 4 ein R2
[ epr esent SH TEFSR fb‘d%ﬁgﬂagH@PreﬁteseR{ rg)filr%egfz)rfcaf aﬂ?l 6r?-'?qs |uﬂ(eg t?hﬁ%odfoy\ﬂ%;ny one
of clains QroHd @"m\hé B)morEH 2}4epr esents hydrogen, nethyl or hal ogen. 15 7.
A conpbu ndR?JfR"‘faud iR Inaade@bp\demlydeﬁresmﬁl hydrogéraihalogemheyaro,rCR3 -CEHD 3Nt s
hydr ogen. un g, Mkarfoyr SRl grolip JcoNRIR!.i ned in any one of clains |
to7vvherem Q? rese 20 9. A
compound & %cfﬁuﬁéee%%eh@ﬂ%@%%%ﬁ dfodeil S5l dbaten il SELRN o
represent @pBRYdR7 'f[’@mbﬁ\reébﬁ‘f%‘ﬁh%i°b'f°“|‘%wm¥“éh%‘?}"%@“"d@ﬂlQP@B""’P“M any one of
clains | tiotédruptedrbyian @ or Segioesents 1. 25
15 m represents 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,), or (CHy)s;
n represents an integer from 1 to 3;
p represents 1 or 2;
A represents a group ~Ar' or — Ar*Ar’;
20 Ar', A and Ar® independently represent an aryl group or a heteroaryl group, both of
which may be optionally 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, Cy¢ alkyl, trifluoromethanesulfonyloxy,
pentafluoroethyl, C4. alkoxy, arylC, alkoxy, Ci alkylthio, C1¢ alkoxyC,¢ alkyl, C3
25  cycloalkylC,s alkoxy, Cis alkanoyl, Cy alkoxycarbonyl, Cy¢ alkylsulfonyl, C1
alkylsulfinyl, C,.5 alkylsulfonyloxy, Cis alkylsulfonylC,.¢ alkyl, aryisulfonyl, arylsulfonyloxy,
arylsulfonylC,¢ alkyl, C alkylsulfonamido, C, alkylamido, C,. alkylsulfonamidoC.
alkyl, C, alkylamidoC, alkyl, arylsulfonamido, arylcarboxamido, arylsulfonamidoC.
alkyl, arylcarboxamidoC,.s alkyl, aroyl, aroylC,.s alkyl, arylC,¢ alkanoyl, or a group
30 CONRPR® or SO,NR®R®, wherein R® and R® independently represent hydrogen or Ci.¢
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;
or solvates thereof.
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11. A compound of fornula (1) as defined in any one of clainms 1 to 10
wherein mand p independently represent 1 or 2. 12. A conpound of formul a
(1) as dewora@sisso cl aim 11 wherein mand p both 30 repre®emEP3/087 A
conmpound of forrmula (1) as defined in any one of clains 1 to 12 wherein A
represents a group -Ar'. 35 14. A conpound of fornula (1) as defined in

claim 13 erei T L $td ]
hal ogen, C13 al ﬁ?@ﬁ@@?@g (PP Bined HEHERDT Wbyt R Feh el Miohchen. 1
A conpoundmethyk 8 ,F%’P(qpy':&@bﬂé?‘i’rr?e%fdlnﬂ?t@f'%fpﬁw-lB or claim 14 wherein Ar'
40 represents unsubstituted phenyl. 16. A conpound of formula (1) according
to claim 13 whi A chmpoartPorbinilia ﬁ?Q@géhnB@Tr‘ EBRS2 WhbRin R' represents hydrogen.
8- (4- Met hyl - pi perazi n-1-yl) - 3-phenyl sul f onyl qui nol I ne;
3-(2- or 0) phenyl sul f onyl - 8- pi perazi n-1-yl - qui nol i ne; N
- ( 3- Chl or4) pheAydosinoupd wf foemyladbrag defioed ipjany @np of Flaias 1 to 3 wherein R

2- FI uorrepiisentsydidgenymeBylorielinket to R' 34 forriar(GH,)a group.

4- Chl or o) phenyl sul f onyl - 8- pi perazi n- 1-yl - qui nol i ne;

-(
- (
- (3- Fl uorp) phenyl sul fonyl - 8-pi perazj n-1 -yl -qui nol i.nes,
- Br oo ot r TR S B s e A AP TH Rre99S i o i e
- Pi pelfazihydiegen- 3- (3-tri fl uor onet hyl ) phenyl sul f onyl qui nol i ne;
- Chl or o- 3- phenyl sul f onyl - 8- pi perazi n-1-yl -qui nol i ne; 10
- Met hyl - 3~ phen ! j AV = QU i ey i R2
R) - 8- ( 3- NBt hyl'lél( E?“‘*g{’ﬁa%f@’."“{'?gi A ?%@ﬁﬁﬁﬁnfﬂéﬁmmm R
S) - 8- ( 3- MEPIFFE %l'& W&?Prfpﬁthéllqr ?&Qgﬂyl sul f onyl qui nol i ne;
- Honopi per azi n- 1-yl - 3- phenyl sul f onyl qui nol i ne; 8-((S)-2-Mthyl-piperazin-1
|') - 3rspheny| suh tompburtibfiformule (1) as 8efined in claim 6 wherein R® represents hydrogen.
(4- Et hyl - pi perazin-1-yl)-3-phenyl sul fonyl qui nol i ne; 8-Pi perazin-|
1- 3-(tol uene-2-sul fonyl) -qui ngline; ) , 4
(2= Vet by bk oA SHIgNTUA dbeb etosin any gre of fai a7 wherein R and
- Pi per azi R>ifidgpenge(tyoiepeasenthyddde oy Mettyli nol i ne;
4- Fl uor o- benzenesul fonyl ) - 8- pi perazin-1 -yi-quinoline; 20

2 1 o R ibobNaaRRA By ol BERTE RS bt A RObLS

- (
!
- ( 2- Met ho'RPESERWFERIENf onyl ) - 8- (4- met hyl - pi per azi n- 1-yl ) - qui nol i ne;
- (
- (
- (

I\<I\<

4- Met hyl - pi perazin-1 -yl)-3-(tol uene-4-sulfonyl)-quinoline;

4- Fl uor gy, beng epmpeiliidPentbomista Slﬂaé'@éfhﬁh'irpérﬂﬁér%zd}frbldimsM'tbgquﬂelﬁé]h inne; 25
4- et hyl - pi perazi n-1-yl ) -qui nol i ne;

WWOoOWOWWOoOW!' W' OO NOWWWWW

3- Fl uorr%brbees\g%t%n@sul fonyl) - 8-

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

12. A compound of formula (1) 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 (1) as defined in claim 13 wherein Ar' represents phenyl
optionally substituted with halogen, C,.¢ alkyl, C,. alkoxy, trifluoromethyl or
trifluoromethoxy.

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

16. A compound of formula (I) according to claim 1 which is
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- (2- Fl uor o- benzenesul fonyl ) - 8- (4- net hyl - pi perazin-1 -yl)-quinoline;
- (4- Chl oro-benzenesul fonyl ) - 8- (4- net hyl - pi per azi n-1-yl ) -qui nol i ne;
- ( 3- Chl owo-bessemesul f onyl ) - 8- (4- et hyl - pi perazi n-1 -yl ) Pquinrob/iiie7
- ( Trlfluoronethyl benzenesul f onyl) - 8- (4- et hyl - pi per azi n- |

| ) - qui nol i ne;

2-

) -

S) - 3- eSul fonyl ui nol i ne;

E(Z ?\/Et ho g,‘p%lg}@Lﬁﬁéf%?lpnhé‘P-?-%' %’(‘Q"%ﬂ’%ﬁgﬁﬁ' pi peer) nql yl ) - qui nol i ne;

- (( S) - 3- M5 Ghlop)pagryisulionyl-$pjresazin- atyheweoi{‘esmfonym qui nol i ne;

-(4-Fl uorM@enmm’)a{mﬂyfsumdy)-s&ip(e(r@m%—yhamhg:linep| perazi n-1-yl)-quinoline;

Eg E: uorg gﬁ% ffselft‘aﬂy)a Trfefa?)n—igyﬂQ%lﬁMineP' perazi n- i y: g qui no: ine; 35
uor esu i perazi n- ui nol i ne;

- (4-Ch or:g( gﬁé@ﬁ@@ﬂﬂ%ﬁ?\lﬂ -Bgnéeérg;%m-g-_yggwﬁgl "egu Ber azin-1- yl>/) qﬂl nol i ne;

- ( 3- Chl or {BbEnewiRhanyisuifs -8-@19@(@)&3'%@4'?81!"9@ perazin-1-yl) - qui nol i ne;

3-(3-Trif I:tst(x lrmtdaxitnfmermmaauybﬁmyllsmfo&yw@peaaznmJyyd;uuponper azin-1-yl)-quino

3- Benzencey E’é@” '9"3/“ Sl % piopieh @B&%@%ﬂgg@@;@sﬁ Vi) quinoline

racemat e; ?Lf 9RYIr8- %'p?@z@ 'pi perazi n-1-yl) - qui nol i ne;
3- Benzlé)nesﬁ‘uMe&WyBmenﬁ%ﬂf@hylcﬁ-mpywlﬂoﬂ -diquingliag:pyr azi n- 2- yl ) - qui nol i ne

racemate; (R}B- (@@A&B&lﬁﬁ%&ﬂnﬂqmmaﬁ&mbaquumonne
3- Benzenesg%.); +/I @’Wépéfw@rp eral LG le OH, .- qui nol i ne;

3- Benzenes qU|noI|ne

EX razin
3- Benzenes%fﬁPB\?é!peBaz(“A é/'232 yrlﬁé‘ﬁﬂ&fq"b’i’ YB§i ) - pi per azi n- 1-yI ] - qui nol i ne;
3- Benzenes&r((so}ﬁwetayl(mﬂ%)azin4 -yl 3rphenylsulioryeauaipelinel - yl ) - qui nol i ne; 5

3- Benzgnesgl(4- Ip.Ber(a(z.S)*r@) 4-pReARsMshylgiipginezi n- 1-yl ) - qui nol i ne;

3- Phenyl sué zm-1 &{_ﬁ?b%'éﬁé 22%? %)a%ﬁp(#hﬁgcl oheptan-2-yl) quinoline; or a

phar maceut c 7. A conmpound of formula (1)
accordi ng $€ ﬁYPeWﬁnéﬁmTo@y?{Srﬂ%%'%' H-gupeling: 10

pi per azi n-&-P)pIerapn hol-3-fteluene-d-sulfamybequinalineal | y accept abl e salt thereof. 18.
A CO”DOU”d3@fFIfJ@fon€rﬁe6és)ulfaﬁ)ﬂP8 -Hip8eaziro1- Qll-caluﬁﬁhﬂa@ which is the free base of

21 Pheay ! SHUL Pl SR feshron PR Ry il A compound of formla
pi per azi n-& MBHM AiBeragB-{-HipricojueneZsul Q"X‘J %B‘BIH‘S of formula (1) according
t o cl ai m 13 (2:Niethoxy-belzgnlksuifdngi)HBf(dmydthyd-pipeirgen-4i)rulnojibe;qui nol i ne (Form
ljle\]z . ngg |2r118 AM@fr@pﬁééraEmn Jins- (@maer@ulfeﬁylpau.aolmewpoundaﬂ‘ fggcmeil taag : )e 22 .
t her eof ?‘Qﬁ'”%’ ?ngg%suﬁ’?gﬁ) gé 9}6%8(' 823% ﬁpbﬂ@m&'ﬁ& rer(‘)r rrul>/a (11 ;J 25

25 3- (3-Fluoro- benzenesulfonyl) -8-(4- meth -piperazin-1-yl)-quinoline;
3-(2-Fluoro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;
3-(4-Chloro-benzenesuifonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;
3-(3-Chloro-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;
3-(2-Trifluoromethyl-benzenesulfonyl)-8-(4-methyl-piperazin-1-yl)-quinoline;

30  8-((S)-3-Methyl-piperazin-1-yl)-3-(toluene-2-sulfonyl)-quinoline;
3-(2-Methoxy-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
8-((S)-3-Methyl-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-benzenesulifonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
3-(4-Chloro-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
3-(3-Chloro-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
3-(3-Trifluoromethyl-benzenesulfonyl)-8-((S)-3-methyl-piperazin-1-yl)-quinoline;
3-Benzenesulfonyl-8-((R)-2-methyl-piperazin-1-yl)-quinoline;

40 3-Benzenesulfonyl-8-((2R,5S)-2,5-dimethyl-piperazin-1-yl)-quinoline racemate;
3-Benzenesulfonyl-8-(3,3-dimethyl-piperazin-1-yl)-quinoline;
3-Benzenesulfonyl-8-(hexahydro-pyrrolo[1,2-a]lpyrazin-2-yl)-quinoline racemate;
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Rl a (R2)
for RL in

mN (CH )P
claim1l or

%Ra (R3)n1 1 L RS (II)
an N-protecting group, R2,

wherein Rla is as defined
R3, R4, R5, m n and p are

as definewoiososisadm 1 and L1 is a | eaving group; 30 with @campososid7 of

formula A-SOH, (or A-SH followed by a subsequent oxidation step)

Ais as d
protectin
03/ 080580
conpound

efi ned above and thereafter as necessar

kb5 ol EPEbtifr ALY

r@hn
G+ BrorangP o o-(d-soby epipaEies A/a ?ay: igzwo'eﬁ

wher ei n
y renmoving an Rla N
ormula (I'V) -42 WO

mL (IV) wth a
(V) wherein R a, R2, R3,

R4, R5, A 3-Benzenasdfqnybs-f4-6252-digdetme drapyl)eiperanit 1-yirpirolne;epr esents a 5

sui tabl e
N-prot esct

10

15

20

25

30

! ?B&hi&e%lﬂiﬁ@k&-@ﬂi@ihﬁm _BibeintEy|

I%gagzr nfgm 34981

hyppt%er%%'ﬂploﬁ mRI)hnfeor mula (V1)

§Mbline: emoving an Rl a

L3 N Ra

3- Phenylsulfonyl 8 ({1S, 4S} 2,5-diazabicycloheptan-2-yl) quinoline;

or a pharmaceutically acceptable salt thereof.

17.
piperazin-1-yl-quinoline or a pharmaceutically acceptable

18.
phenylsulfonyl-8-piperazin-1-yl-quinoline.

19.
piperazin-1-yl-quinoline (Form ).

20.
piperazin-1-yl-quinoline (Form Il).

21.

A compound of formula (I) according to claim 1 which is 3-phenylsulfonyl-8-

salt thereof.

A compound of formula (I) according to claim 17 which is the free base of 3-

A compound of formula (1) according to claim 18 which is 3-phenylisulfonyl-8-

A compound of formula (1) according to claim 18 which is 3-phenylsulfonyl-8-

A process for the preparation of a compound of formula (1) as defined in any one

of claims 1 to 20 or a pharmaceutically acceptable salt thereof, which comprises:

(a)

reacting a compound of formula (11)

R
|
N
2
(R )m/EN _A(CH,),
N R*
"
(R); ~ g
R5

(in

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;

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; or

(b)

reacting a compound of formula (IV)
-42 -



with a conpound of formula (M) Ra N (R)YmN (CHR)p H (VIl) wherein
Ra R2, R3, R4, R5, m n, p and A are as defined in claim1l and L3

repr esentwoa3/08us8t abl e | eavi ng group, and thereafter as necasPas/y3PENOVI Ng
an R a N-protecting group; 15 or (d) deprotecting a conmpound of formula
(I') which is protected; and thereafter optionally 20 (e) interconversion
to other conpounds of forrmula (1) and/ggaform ng a pharmaceutically
acceptabl e salt and/or solvate. -43 WD |03/080580 PCT/ EP03/03197 22. A

phar maceuti cal conposition which, rTsQ§ﬁHkhoqpound according to any one
of clainms 1 to 20 and a pharnacbﬁggially acceptlabl e carrier or excipient. 5
23. A conpound according to any oné of clains 1 to 20 for use in therapy.
24. A conpound according to any one of W aims 1 to 20 for use in the

treat ment \gf, o BGRPATRI ARorntilk (Mt Y, Al zheiners di sease, age rel ated

cogni tive decline, ADHD, obesity, nnhd cognitive inpairnment,

schi zophreni a, cognitive deficits in|schizophrgnia and stroke. 10 25. The
use of a conpound of formula (1) assdsfidéd_im any one of clains 1 to 20 or
a pharnaceutically acceptable sal in the manufacture of a

medi canent for the treatnment &);p s.of, Hepr essi on, anxiety,

Al zhei ners di sease, age related cogniti VE dedThe, ADHD, obesity, nild
cognitive inpairnent, schizophrenia, cogmistivey 15 deficits in schizophrenia
and stroke. 26. A pharmaceutical conposition conprising a conpound of
formula (1) as defined in any one of cfMims | to 20 for use in the

treat {rpnt @{ergﬁm*esﬁ! RPL.R*ARX /81 n dNdZgre R dRfinéd MR, 1, agle LF Rippdseéits a
cognitive ne. . , Fey .
cchi zopnr ciiabe BBy, S arandl s fefeahl vl & CRipietihg aroger g

of treatird depression, anxiety, Al zheiners disease, age related cognitive
decline, ADHD, obesity, mld cognitive inpairnment, schizophrenia, cognitive
deficits i@y schizamgreimpctng oftdrRR ()i ch conprises adninistering a safe
and 25 therapeutically effective anbunt to a patient in need thereof of a
conpound of forrmula (I) as defined in any one of clains 1 to 20 or a

phar maceutically acceptable salt thefeof. 28. A nmethod of pronoting
neuronal growh within the central nervoyg sys’emof a mammal which

conprises the step of adm nistering . hd of formula (1) as 30 defined
. eu i cgld y acceptable salt thereof.
7

in any one of clains 1 to 20 O(ha)

R® O
10 (v
with a compound of formula (VII)
R1a
|
™
‘Rz’m/E (CHy)
N/ 2/p
H

(VM)

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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29. Use of a conmpound of formula (1) as defined in any one of clains 1 to
20 in the mnufacture of a nedi canent for pronoting neuronal growth w thin
t he cent rwb maesoseus system of a mammal 35 30. A phar mace®CireEpos/eaaposi ti on
conprising a conmpound of forrmula (1) as defined in any one of clains 1 to
20 for use in pronoting neuronal growmh within the central nervous system
of a mammal . 40 -44

22. A pharmaceutical composition which comprises a compound according to any
one of claims 1 to 20 and a pharmaceutically acceptable carrier or excipient.

5 23 A compound according to any one of claims 1 to 20 for use in therapy.

24, A compound according to any one of claims 1 to 20 for use in the treatment of
depression, anxiety, Alzheimers disease, age related cognitive decline, ADHD, obesity,
mild cognitive impairment, schizophrenia, cognitive deficits in schizophrenia and stroke.
10
25. The use of a compound of formula (1) as defined in any one of claims 1 to 20 or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment or prophylaxis of depression, anxiety, Alzheimers disease, age related
cognitive decline, ADHD, obesity, mild cognitive impairment, schizophrenia, cognitive
15 deficits in schizophrenia and stroke.

26. A pharmaceutical composition comprising a compound of formula () as defined
in any one of claims 1 to 20 for use in the treatment of depression, anxiety, Alzheimers
disease, age related cognitive decline, ADHD, obesity, mild cognitive impairment,

20  schizophrenia, cognitive deficits in schizophrenia and stroke.

27. A method of treating depression, anxiety, Alzheimers disease, age related
cognitive decline, ADHD, obesity, mild cognitive impairment, schizophrenia, cognitive
deficits in schizophrenia and stroke which comprises administering a safe and

25 therapeutically effective amount to a patient in need thereof of a compound of formula (1)
as defined in any one of claims 1 to 20 or a pharmaceutically acceptable salt thereof.

28. A method of promoting neuronal growth within the central nervous system of a
mammal which comprises the step of administering a compound of formula () as
30 defined in any one of claims 1 to 20 or a pharmaceutically acceptable salt thereof.

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

35
30. A pharmaceutical composition comprising a compound of formula (1) as defined
in any one of claims 1 to 20 for use in promoting neuronal growth within the central
nervous system of a mammal.

40
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