WD 2006/ 021806 PCT/ GB2005/ 003353 ARYLSULPHONYLSTI LBENE DERI VATI VES FOR
TREATMENT OF | NSOVNI A AND RELATED CONDI TI ONS The present invention rel ates
to a cl aswoahoszlifoenyl derivatives which act on 5 seroPCmiGB20@&00p3Or S
(al so known as 5-hydroxytryptam ne or 5-HT receptors). More particularly,
t he invention concerns aryl sul fonyl stil benes and derivatives thereof.

These conpounds are potent and sel ective antagoni sts of the human 5- HT2A
receptor and are therefore useful as oharnaceutlcal aoents es-eC|aIIy in
t he treat ment Adhyl 3 BENE RERILVA AN R IREAT]

nervous system incl ud| ggg Qﬁ@&m ﬁﬁgqﬂaﬂ)%ﬂﬁﬁbwml a psychotl C
di sorders such as schiz uch as anxiety.
Compounds of the invention typically display nore effective binding to the
human 5- HT2A rece tor than to other human rece?tors such as 5HT2C and

IKr receptors. Theypreseni ieveation srleienie asliss of sdlfany! deriiatises Whishe pt on

side-effects than 15 9 n C i ndi ng
affinit§ betHKEORTSGER ?rggﬁﬁ g?osv%“‘l ?hg‘ﬂ %’Fmﬁ% hese corrp}g]‘mtss.| 5%/)e | ower
effects on phgichikly [BE BiveRticn meﬁnbefyqsumnﬁstﬂsmraaa derivenifves thered€si r ed

effect fromside effects such as cardiac effects. By virtu f t hei r potent
human 5- HT2 Zﬁhcﬁceptp@un@rﬂfaggﬁ?n%@daﬁdepwec antagogists Q,fdh‘i)]é‘&m%}k e ﬁ"é’eBWé sent

i nvention are eff ve in.the trea ondid, i ons
i ncl udi ng sF“é%?)reﬁ Gfpa%ﬁ‘sse%%l&éﬂ?h% |%11{SI§rQr1¥ug(aaBtS y&ﬁ&%ﬁ% tregtgleﬁs su&crh as
schi zophren gf’eveﬁ’t'f% M RQeide PO RESORIDS tl&f@éhﬁhlyher@ﬁ(@ isgstelh siacidding sleep
obsessi ve-conpul sive disorder, pain, eating disorders such as anporexia
nervosd0 andisdejsensiehay inspmain, pey Ch@'féﬁ(ﬁhé@]fﬂ?f s §8ehoasi sshigaPiPRiR ARG PEEHIa I Ggent s
such as LSD or and noreover are beneficial in controlling the
extrapyranléﬁpﬂgggg?BREwE§136|ated with the 25 adninistration of

neurol eptic agenigmp mﬁas Bthe iwehﬂ@ftypi@a@i fieplay wRré effédtiee bindig toghof

i ntraocul ar pressure ﬁ al so effectl ve in treati n% nmengpausal
synpt ons, i lhurn|aa15t-lilfullacem@tt Mt@sﬂ‘ﬂ@@ h@g@@rwpww@h agD2a?HTagnd ARE as, 2000,

i ety are THERIORY B AT S T AR e At Shte cghignd, Syl Lo
00/ 433% Woorm: ggmgﬁ/ wiéi® 8o nFHtiferiidiade %theﬁ'%u&ﬁ@%ﬁﬁﬁmy HBEvddD sirei retdiors.
4,218 5 and 128, 552, DE- A-3901735 and Fl etcher et al, J Med. Chem,

2002, 45, 492pmfidulaNdess afmpdvedehwe losesritesanehelsy eeters 0o drgsis a

separation of the desired effect from side effects such as cardiac effects.

By virtue of their potent human 5-HT receptor antagonist activity, the
compounds of the present invention are effective in the treatment of neurolo gical
20 conditions including sleep disorders such as insomnia, psychotic disorders such as
schizophrenia, and also depression, anxiety, panic disorder, obsessive-compulsive
disorder, pain, eating disorders such as anorexia nervosa, and dependency or acute
toxicity associated with narcotic agents such as LSD or MDMA; and moreover are
beneficial in controlling the extrapyramidal symptoms associated with the
25 administration of neuroleptic agents. They may further be effective in the lowering of
intraocular pressure, and may also be effective in treating menopausal symptoms, in
particular hot flushes (see Waldinger et al, Maturitas, 2000, 36, 165-8).
Various classes of compounds containing inter alia a sulfonyl moiety are
described in WO 01/74797, WO 2004/101518, WO 2005/047246, WO 00/43362, WO
30  96/35666, EP-A-0261688, EP-0304888, and US Patents 4,218,455 and 4,128,552,
DE-A-3901735 and Fletcher et al, J. Med. Chem., 2002, 45, 492-503. None of these



-2 publications, however, discloses or suggests the particular class of
conpounds provided by the present invention. The conpounds according to

t he presewD 20memoson are potent and sel ective 5- HI2A PeTam2005/003353

ant agoni sts, suitably having a human 5--FI2A receptor binding affinity 5
(K;) of 100 nMor less, typically of 50 nMor |less and preferably of 10 nM
or less. The conpounds of the invention nmay possess at |least a 10-fold

selective affinity, _suitably at least a 20-fold selective affinity and

pref erabl y #tblicasigns, gogfg\zqro&lédg@p QEFyegests Til?ﬁ’?ﬁ%"?&?{ aﬁﬁoﬁ‘:ﬁ@pﬁ 5- HT2A

receptor rel %Vi.%e% %égl%s‘%ﬂmnﬂ%am ne D2 receptor and/or the human |Kr
r1 cebértor . Prefe

and/ or 5- HTH¢E rred conpounds show 10 sel ectivities of at
| east 100-fol d r ghatcompotralstaberiingamths preEaat inemtiph are. potditt ang sdewive S-

i nvention provides a conpound of formyla |: Z /N S HH( .. OR7
| or a phar fEGeuecepiRr PYagRIbEhsHRkly BaRe § mﬁ%&&ﬂ@ﬁf@?@&b}ﬂ%«%@% Y 15 n

is 0 or.1; N . B \
Cl1- 4al kyr’l o&éf?ﬁg(ﬁﬁlggéﬁeﬂl?%lrcg%}{ @%@@?&ﬁﬁgﬁﬁ%ﬁf}gﬁ@ ;Ofg)r\lI Z rg%r esents
hydr oxy C1- 63ihk\bmpetindsbf Gl ikkostitivamrgmoksesoat leasba 10+fold-selentiner affinit 0

het eroaromatic ring which optionally bears a hyl _substjtuent. As used
herein, t he seitghlesiceasha2@Hold sglegijye afijpisy @@(Png%’lL}y ?tﬂ?aé'b%%b'éﬁl’ﬁéf‘]@f’u‘f%an 1

refers to strai.ght.-chaj b ¢ I, t nber of
Const t uent “Tn Gy gt SRR FRSRIERIANGY, uAHGR ORRRRLD RS o
are met hyl, gty the HimPnQRY bad/ot SOILORYEptaRd Preffittidddompoands/sdwexpr essi ons

such as "hydroxyd - 6al kiqla;til and "Cl 25 6al koxy" are to be construed in an

anal ogdils nmeleelivitiFhef at ORfolstyshtiva to the bampg p2{ fee 1556P1Q8es f 1 uori ne,
hl ori ne, brom d i.odine, of ' ' hl ori f d
chl orine rom nt -h%{]ﬂr%ﬁiﬁ?}n%elr}glfog?prr%\)g&éScahcompldﬁﬁd DEropthaGh! orine are preferre
Z

and fluorine par
Rl
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R?),
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or a pharmaceutically acceptable salt or hydrate thereof; wherein:
15 nisOorl;

R! represents H or F;

R? represents halogen, CN, CONH,, Cy.salkyl or Ci4alkoxy;

R’ represents' H or Cy4alkyl; and

Z represents hydroxyCj-alkyl, or Cy.¢alkoxycarbonyl, or a 5- or 6-membered

20 heteroaromatic ring which optionally bears a methyl substituent.

As used herein, the expression “C;.4alkyl” where x is an integer greater than 1
refers to straight-chained and branched alkyl groups wherein the number of constituent
carbon atoms is in the range 1 to x. Particular alkyl groups are methyl, ethyl, n-propyl,
isopropyl and t-butyl. Derived expressions such as “hydroxyCi-ealkyl”, and "C;.

25 alkoxy" are to be construed in an analogous manner.
The term “halogen” as used herein includes fluorine, chlorine, bromine and

iodine, of which fluorine and chlorine are preferred and fluorine particularly preferred.



WO 2006/ 021806 PCT/ GB2005/003353 -3 The term "heteroaronatic" as used
herein refers to aromatic rings having the indicated nunber of atons of
whi ch at weasts/am®ci s N, O or S, the renmi nder being cach@wB2ae0008353I n the
case of 6-nenbered heteroaromatic rings,3-one, two or three (preferably one
or two) of the ring atons are nitrogen atons. In the case of 5 5 nenbered
het eroaronmatic rings, one, twd, three or four of the ring atons are

selected fromN,_ O and S with the provjso.that not nore than qne_ring atom
is 0 or S. For ugéeﬁmte&%@?ati%@sé‘é‘?ﬁfpt&%ﬂﬂégftﬁqs i Wmﬁgn@gﬁﬁ@w then the

formof — phar{meethi Gt !OYat%g?%?%?Aheat?&Ett e i%t"@ror%@tﬁésreﬂﬁﬁldepﬁ’éﬁﬁg’ er, be

useful in the preparation he conpounds formula | or of their

phar maceut i ¢afbbil afeee ih # @sd 6f GalehfbereSlcteadremptivaningrcenet teabt thraccept abl e
salts of the conmpounds of this invention |nclude acid_ additi salts which
may, for exé&prsfesablyang ertieyobihe singiatpsnsare sitipgen Atoars: 11 fe ca ind according

to the | t ' Lut $ald Id
e A e S Ty A5

benzenesul f gringNa Ol dhd § Wit EieGravibslthatdtencre dinthne sing @iom & @Qor 8, acetic
acid, benzoic 15 acid, oxalic acid, citric acid, tartari ﬁ’ﬁ cid, carbonic
aci d or phosphor iFer yg ig medigine thegamparpds gfiferaule fgay b thsdopr of ne
invention carries_an i di i , c i.cal ble salt may
be fornmed byhﬁ%‘lﬁ"F‘é ‘iaggfﬁgcg taBfe Sgg%{doglgf%{ﬁg%rg yévg%b![e)fglsgﬁgﬁliq%lgbl e base.

Exanpl es of pphardRaefticapiuadceifoailie] sedftheit puanbosutiealy aceptable al kal i
met al salts such as sodiumor potassiumsalts; ammonium salts; alkaline 20
earth 6t al ssidd.tSnitehlerphasnacaniidallinaetentmlipiels afths sprpounds of this invertitthed wi t h

suitable organic bas such l.he sal (i I i, dini lts)
and quat er né‘?@uéea?ﬂ@ﬁf‘ﬁ%rﬁsfftF g&l%%a@lr?’ ’ ? %re&g%l leoh%f;sr&g% gg Pﬁ%ﬁ?\% qtsg l#ﬁg%?

i nvention hane.ARSouRH 288 &ind Sy fleBhvdntion GeMhta Bfutioh b€ phmnaeewtimaily ngl y exi st
as enantioners. ere the conmpounds according 25 to the invention possess

two or nor e agsaptahie adid suchres hadrochlngg apdysulfyp eridrmpthgnesifenio geid, _
0 ater 0 U S48 RSB0 okl BUE VRO g m 2t v
i nventiygn. 10id 8%aBd Rid, citfid adi@RERERcSd, da®bnic.acidror phpgphbiic uéidr  enbodi nent ,
Rl represents "H 30 In formula I, nis O or 1. In a particul ar enbodi nent,
nis 0. Wiemlpareaively, wkere the compound of the invention carries an acidic moiety, a
pharmaceutically acceptable salt may be formed by neutralisation of said acidic moiety
with a suitable base. Examples of pharmaceutically acceptable salts thus formed
include alkali metal salts such as sodium or potassium salts; ammonium salts; alkaline
20 earth metal salts such as calcium or magnesium salts; and salts formed with suitable
organic bases, such as amine salts (including pyridinium salts) and quaternary
ammonium salts.
When the compounds according to the invention have one or more asymmetric
centres, they may accordingly exist as enantiomers. Where the compounds according
25 to the invention possess two or more asymmetric centres, they may additionally exist
as diastereoisomers. It is to be understood that all such isomers and mixtures thereof
in any proportion are encompassed within the scope of the present invention.
In formula I, R’ represents H or F. In a particular embodiment, R! represents
H.
30 In formula I, nis 0 or 1. In a particular embodiment, n is 0. When present, R?

may be attached at any of the available ring positions, but is preferably in an ortho- or

meta-position relative to the sulfone moiety, most preferably in an ortho-position.



may be attached at any of the available ring positions, but is preferably
in an ortho- or neta-position relative to the sulfone noiety, nost

pr ef er ablwoi2noeanzismst ho- posi ti on. WO 2006/ 021806 PCT/ GB2@0%/dX28@%B3353 4
Suitable identities for R2 include hal egen (especially fluorine), Cl_4alkyl
(especially methyl), C-4al koxy (such as nmethoxy), CN and CONH2. In a

preferred enbodinent, R2 is either absent or represents nethyl. In fornula
I, R7 represents H or Cl_4alky and when R7Y refg)@esents Cl.4al kyl 5 said
al kyl gr oupsmwleﬂeatltlwcﬁea alCh&iﬁ)]?‘a]@geI% {eepegiadly thgriae); kddesoeGAY but is

nost  sui tabl { d the RON f
ity Pr oREnghy o G aRRAc A hd NI Sl tfei el %‘élo@&ﬁrehf}

ol efinic dOR@llﬁelﬂﬁpdbgeﬁtélq%ﬁﬂébe’ﬁtslmémyl be in either of the geonetrical
configurations, but is ref7erably in the E-configuration. 10 The gleoup Z

may be attached & formplaok RY mepresoats Fhen (@-+pikyly 2péien Bn sepresghtsiG-alkylef er abl y -

in an octho- 03|t|onrel I

preferaBly S?lﬁ aQ%? “ﬁdna;yot%e%ﬁi ghid %Wlﬁ%ftetﬁee%%& frérér?%%%F@h?%}&H\?en?%on
represents guiyly Sxachdd RAthk ¥l ehesitton felutive é the@dfidd f@ftty. PleferatlkR’ gr OUp
may be |inear or branched, and preferably contains 15 up to 4 carbon

atoms. The Mea@n‘gﬁngrmﬂlythSberC@WébHed at any avail abl e position on said

al kyl group, to for ri nda r terti anpl es of
sui t abl e hydr oxy g’l&ﬂ@‘f dﬁfbi%‘b"é’ %%x@%@ﬁy?ﬁhggg%%%et hyl , 2-
hydr oxyet hylcoﬂffglrgtlcmédﬁlﬁ)ié’p%fd%ﬂ’ﬁﬂ the @fcoﬁﬁsﬁﬂauén hydr oxyethyl is
particularly suitable. Said 1-hydroxyethyl group is very aptly in the

S- conf il@ur at i on. Theerodp & nRy bextabied st anly of thepyaiielde ving BP3itions. Blidfbodi ment
of the invention 1nc| u

-[2- ({4 [(E)Pr@"r@hyflpl?Br"St&ﬂeM%’%pﬂﬁlfﬁﬁee?ﬂ/‘ie}to L H%T Bnﬁh"“@hi’i“iﬂg referey .

(15)-i - [211(;{11 r,ﬁzg,_%l)smgﬁ( 2, 4-di fl uorophenyl)vinyl] phenyl
sul f onyl ) pheny f et hanol ; (1 S-1- [2-({4- [(B-2 - (4- quorophenyI)V| nyl ]
-3 -net hyl phenyl Iiose bmbmjam)ephdrtw inventtmn girepresents a hydroxyCi.ealkyl group. In

(4 H% s e B st B Rk PR GDAY A PRER PEL RO 25
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2- (
2-(
-[ 2-
[2

4-di t1 uorophenyl’) vinyl ] p
o] yI ) phemysbidﬁlkudegne@}, td formracgprinary,) [sgcc(n{dm:y or tertiary alkanol. Examples of

ul f
(B)-2-(4- 1o Qehemyl ! il BRSnYhohas B dramhdBie e dro %l AR

hydroxyethyl and 2-hydroxy-2-propyl, of which 1-hydroxyethyl is particularly

[
[
2
2-
S
[

suitable. Said 1-hydroxyethyl group is very aptly in the S—conﬁguration. Specific

20 examples of compounds within this embodiment of the invention include:
(18)-1-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl} sulfonyl)phenyl]ethanol;
(18)-1-[2-({4-[(E)-2-(2,4-difluorophenyl)vinyl Jphenyl} sulfonyl)phenyl]ethanol;
(18)-1-[2~({4-[(E)-2-(4-fluorophenyl)vinyl]-3-methylphenyl} sulfonyl)phenyl] ethanol;
[2-({4-[(E)-2~(4-fluorophenyl)vinyl]phenyl} sulfonyl)phenyljmethanol;

25 [2-({4-[(E)-2~(2,4-difluorophenyl)vinyl]phenyl} sulfonyl)phenyl Jmethanol;
2-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl } sulfonyl)phenyl]propan-2-ol
2-[2-({4-[(E)-2~(2,4-difluorophenyl)vinylJphenyl} sulfonyl)phenyl Jpropan-2-ol; and
2-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl} sulfonyl)phenyl]ethanol.

In a second embodiment of the invention, Z represents C;.galkoxycarbonyl, in

30 particular C,.alkoxycarbonyl, such as CO,Me, CO»Et and CO,'Pr. Specific examples
of compounds within this second embodiment of the invention include:

methyl 2-({4-[(E)-2~(2,4-difluorophenyl)vinyl]phenyl} sulfonyl)benzoate;



In a second enbodi nent of the invention, Z represents Cl_6al koxycarbonyl,
in 30 particul ar Cl4al koxycarbonyl, such as CO2Me, CQO2Et and CO2 Pr.

Speci fi ¢ weanmu/esso6of conmpounds within this second enmbo#cwEmB20@ 008358

i nvention include: methyl 2-({4-[(E)-2~(2, 4-difl uorophenyl)vinyl]phenyl}
sul fonyl ) benzoate; WO 2006/ 021806 PCT/ GB2005/003353 -5 nethyl 2-({ 4-

[ (E)-2-(4-fluorophenyl)vinyl] phenyl } sulfonyl)b enzoate; nethyl
3-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl }sul fonyl )benzoate; and nethyl

2- ({4-[ (E) - mefhyl f2+(tﬁ/dn[@8f?e ﬂywn@qnyﬁﬁew}y{m}enxl&ﬂfl@wf)s)er@oatﬁbt hyl benzoate. In
a third enbodi t  of ' Nid O Dp.: - . Smenbered 5

het er oar onameg‘rg"j??{ég%é)%@éﬂ%{?ergé}éﬁ%mwégi@% Bgﬁﬁeﬁfﬂ%?ﬁb%ﬁf%%‘t% i %%ﬁlent . Where the
group Z repcasg QI(;{4@@(4-ﬂﬂ@bbﬂen§])ﬂﬁylﬂﬁh¢hﬂglsdl'for@})m%ﬂfe&ﬂyﬂﬂnmmer oaromatic

ring, this is ‘preferably a.nltroglg:g-con.tal ning ring such as a %yrrol e,
i m dazol e, pyr az & athirskenbadimentraftheipycation, Brepresenigipdz 6F @-membere

1, 2, 4-oxadi azole, 1,3, 4-thi.adiazol = Lk adk , -trigzol e,
1,2, 4-tPiaz throg;rc?r{lg{crrér%yvhlc Pﬂé?nagﬁyg%gaéﬁﬁ@%%ﬁ ﬁ%hglwéﬁeéh ‘g’%{?@??& uted by
10 met hyl . RygbiehisagopiiBialBesuBititaed Gde-tietmbareddicogoarainanit Ahg, (e

chem cal ly-feasible) a nitrogen atom but attachnent via carbon is

preferred. Puferablye niftogan-eontaimpg g sughyas gyrrole) imidpzole, pyepgels) oxagoley|

2-nmethyl - 1,2 4-triazol-3 -yl - 2:yl . 1 hi-az AWl 4 s d |- 2-yl,
1ot hyl § m dibaledgox @;\%%l12%3?‘?7%?&1?%%&13%-?{5%&05% yl%i%tnha&fi%@?%? y
oxadi azol - 2y 3_49f; oVl OM-irHz618 29 ketrdzok ridf hnd o wir @XaftionZIO) is Jubskinaedby

particularly 15 suitable. Were the group Z represents an optional |
subst i tit ed nsitkyl mStieriegs mapbeattashehvie b catbpnglom pi @vhes chemically-{eaaiblyy ai di ne,

pyrazi ne, pyrimdine, ridazine.or . triazine ri ny..of whi gh, optional |y
i s substitutEEEsH a’FPért‘ﬂ_ﬁ‘?( ?&?535‘["86%{5 F%fpf’rélséj-refﬁ]%%eg‘ggb e'%%l?’ gge\rggrrlrgg]tlﬁlec ring
represent ed o, 61 F9NtiRLSoR] -yTShetByll 2,4 AH8#b1-BL A Brazd02-5) thinde$L-yAy ef er abl y
is pyridyl. "Specific exanpl es of 6-nmenbered heteroaromatic ring

r epr esent ed imydaZol- 21, Uetmetdylimidadglt2-pnpyrazqhypryld 2. 3-Hpedi4-Vicanddahfi es of

COMBOUNGS WL Y 5 LR p SR B 00 LS, LSS, BRLAG

ST PIREL TL ) onen

sul fonyl ) phenyl | -Wheriethelgoup &:represents an optionally substituted six-membered

g;“[ f2 ;)Eé,ﬁ; H] ?qég%é@gémgﬁ(gh&u rs ﬁﬁ?@ﬁfl@a‘ﬂyﬂ&f&? Ipy%gg{rllé, pyrimidine, pyridazine or
triazine ring, any of which optionally is substituted by methyl. Preferably, a 6-
membered heteroaromatic ring represented by Z contains at most 2 nitrogen atoms,

20 and most preferably is pyridyl. Specific examples of 6-membered heteroaromatic ring
represented by Z include 2-pyridyl and 3-pyridyl.

Specific examples of compounds within this third embodiment of the
invention include:
2-[2-({4-[(E)-2-(2,4-difluorophenyl)vinyl]phenyl} sulfonyl)phenyl]-1 H-imidazole;

25 2-[2-({4-[(E)-2~(4-fluorophenyl)vinyl]phenyl} sulfonyl)phenyl}-1 H-imidazole;
2-[2-({4-[(E)-2~(2,4-difluorophenyl)vinyl}phenyl} sulfonyl)phenyl]-1,3,4-0xadiazole;
and
2-[2-({4-[(E)-2~(4-fluorophenyl)vinyl]phenyl} sulfonyl)phenyl]-1,3,4-oxadiazole.

The compounds of the present invention have an activity as antagonists of the

30 human 5-HT>, receptor and hence find use in the treatment or prevention of disorders

mediated by 5-HT,4 receptor activity.



and 2-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl}

sul fonyl ) phenyl ] -1, 3, 4- oxadi azol e. The conpounds of the present invention
have an awovi2eaioz1ss ant agoni sts of the 30 human 5- HT2Apceqavewoodssd hence
find use in the treatnent or preventiongf disorders nediated by 5-HT2A
receptor activity. W 2006/ 021806 PCT/ GB2005/003353 -6 The invention al so
provi des pharnmaceuti cal conpositions conprising one or nore conpounds of
this invention and a pharmaceutically acceptable carrier. Preferably these
conposi tions ar e Thainygponrlsuprovidss Riaragesitigal CORNPOEHILNS ¢amEIngQNs)| es,

powders, granul es ibe. r i I , hetered
Berosor o it Einheh bt BisnFl SR H) s hdo AR SURRERTAERE |

aut o- i nj ect PrefelavlyGRsse @bmpsHIRRSIré B iritSdoshgy fonnasuchpatabidts pills, capstieanasal
sublingual or rectal admnistration, or for adm nistration by inhalation
or i nsuf f | appwders;Tirenyles, pletilsatarenterphsolutiogs eFUSPRISION Rgdeted actogolffxed with a
pharmaceutical.carrief, e,d. conyentj I I ng. | ' s such as
corn stgrch%ngfpggﬁfﬁgﬁb?%ngc%oﬁﬁ%kgﬁaI?%ﬁ%#g@?ggF?%gggﬂg%Q%agnesium
Stearate a”@uéﬁbsﬁ!&r@@! for ural phesphal ertra8isal wiblingdhlspeecindnagienition, subpendi ng
agents or surfactants such as sorbitan nonool eate and pol yet hyl ene glycol,
and ot her phdmimgieation bslinhaitioneninsuffiatign. \Wae principal agtirenipgrepispblypisalbus

preformul ati,on.c sition containing a co e sent l.nvention,
or a phar na&se‘@f’feggﬁﬁﬁ/a phetmarelfe cggfe?’ GHi& P%‘(’)r&‘a&q %ﬁletfrtlgflggr%&%g@tsg h? Yese

pr ef or nul at i.gf, GRERARtbdeORRRS, ORISR OHUSaricidcid, fapRsiim bldadatelmdt he active
ingredient is dispersed evenly throughout the conposition so that the

conposil0i on diicitoe phesphiteyorsgyive, disterding agents qumending pgets onsarfaefpits dosage

fornms such as tablets, pill]ls and c ules.. Thi refornul ation.conposition
o Then subdheh tiaariian s ctionlebeBe 25BRRSIRE iyft) AnPo i iudlebi anove
contai ni ng fd'ilﬂEﬂtE’,-ng.r%te%p@%m%Q%ﬂ%g&{eoué Pefoagiiavién corapesiii @éoredininpe

present inventlon ypical unit dosage forms contain from 20 1 to 100 ng,
for exanpl e chmpayndof the prea&it il5Entien, P0G Phermageuticaldy arseptableisaly thesgadnt .

Tabl ets or |s af .th ovel conposition can be coated or otherw.se
conpounded t'6"° g‘iﬁl%%atﬂﬁﬁé’éﬁténg@?ﬁ?%‘fmoﬁﬁws ??’n@) %‘?ﬁfgﬁ uﬁ’gg 1opedit i nged
action.jsFor (RXANRE Sngrédibnt i§ dBp&@bedtveRlylthrobHbut BRROMPEsiAsn kot thdosage and
an outer dosage conponent, the {atter being in the formof an envel ope

over the f orcommosifibe ntawbe cendilyvabdividedintheqully sBpriivatatt dosaggdomm wehc | ayer

whi ch ser Vesas ttﬁ)létse,sﬂilfst an(giI c%i)spu eesgr tisl I%Qfolrrrr]lufaplgn g(%t?llgoas?tglonaig ?hen subdivided into

unit dosage forms of the type described above containing from 0.1 to about 500 mg of
the active ingredient of the present invention. Typical unit dosage forms contain from

20 1 to 100 mg, for example 1, 2, 5, 10, 25, 50 or 100 mg, of the active ingredient.
Tablets or pills of the novel composition can be coated or otherwise compounded to
provide a dosage form affording the advantage of prolonged action. For example, the
tablet or pill can comprise an inner dosage and an outer dosage component, the latter
being in the form of an envelope over the former. The two components can be

25 separated by an enteric layer which serves to resist disintegration in the stomach and
permits the inner component to pass intact into the duodenum or to be delayed in
release. A variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric acids with
such materials as shellac, cetyl alcohol and cellulose acetate.

30 The liquid forms in which the novel compositions of the present invention may

| be incorporated for administration orally or by injection include aqueous solutions,

liquid- or gel-filled capsules, suitably flavoured syrups, aqueous or oil suspensions,



permts the inner conponent to pass intact into the duodenumor to be
delayed in release. A variety of materials can be used for such enteric
| ayers orwocatdmg®s such nmaterials including a nunber etCTmH2908008353aci ds
and m xtures of polyneric acids with sdgch materials as shellac, cetyl

al cohol and cel lul ose acetate. 30 The liquid forns in which the novel
conpositions of the present invention may be i ncorporated for

adm nistration orally or by |n i ncl ude aqueoqus sol uti | i qui d-

or gel-fill e@riﬂam ul&len%% M%R}B&P%‘Ha sSptigpseed gy sesyae (%.CPCOHUt
suspensl Onsbgi 35 v%egBG e(i’&ilrg E i ﬁ%&%ﬁf&%ﬁ%mcxeé ?ﬂﬁaﬁl«l: é‘fég 51%9 grrul 5' ons

with edible as co sesane ol cocC

vel | as el i gidpsndiAg agdnts foaquebay siepeisions alchuielsynthetsc arﬁnahabllgumhﬁpbam ng or
suspendi ng agents for agqueous suspensi ons |ncI ude synt hetic ﬁnl [1:11 ur al
gums such atragacaniaecspiehalginatscdextran) sgdivm earbersmsthyicellyinge. psthylcellu ose,

pol y(vt Ayl pypRgtaRagiveslt AV AR R Rt T OV, 08 2126 0t ovi des a

conpound of for myihg tes@f;tlﬁvenﬁb@aﬁagwﬁdeealcbmpamue@ﬁfahhaas@ta t hereof for
use in a nethod of tpreat ment of the human body. Preferably tgtﬁg reat ment

is for a copbamiaseutingty anéﬁtabk? sglt mff@d’éﬁﬂ%? meﬁk?@l‘\f tregtmento B‘Pé% ent
t f f |
har maceut i Saity et el il B P loy sHITY Bodl, By Caren

for treati ggu@g, preventing a condl tion nmedi ated by 5-HT2A receptor
activity. Also sclosed is a nethod of treatnent of a subject sufferlng
from olOprone t o The peesautiinyeptionderther epvisies theyso o ﬁé@@ﬁ@‘éﬂd %f(f?inw £V OUhi ch

conprises ad ?rgl!?ars?t St[rlclgﬂ? S?Q%Bﬁaé e sag ?he éso"fl?lll felmal a%Mr %bﬁﬁd g?l‘éﬁt][fop f a

conpound acé& phar maceu |ca y acce

thereof. In t&ﬁﬁn%’iéxp]ﬁ‘@%n‘ﬁﬁg hRkendifvetetard HymHtrgmwptmcﬁedy ated by 5 HT2A
receptor activi I's sleep disorder, in particular insomia. In a further

aspect of the i n\Aalm: digelosedtipe neegiadi afitrsatmprsd Phe aEbigsy S‘ﬁ%ﬁ@%@ébﬁ"&? to

activity is sel d fr I eni a)
depr essi on, glg]f) eﬁlgﬁﬁ@yd?g@gﬂ&ceptgbg%gs \%h-lal %‘%ﬁﬁgg;@%ﬁ gzrS pain,
eatingqdi so tﬂﬁ%ﬁlfg{@%@fﬁ%%&iﬁ't 8f HesMpsal acetepiap de feshuly I OratCUt e toxicity

associated wth narcotic agents such as LSD or MDMA, and hot fl ushes
associ at ed wihatmadeeticaliy@peeptable salt thereof.

In one aspect of the invention, the condition mediated by 5-HT>4 receptor
activity is sleep disorder, in particular insomnia. In a further aspect of the invention,
the condition mediated by 5-HT,4 receptor activity is selected from psychotic

20 disorders (such as schizophrenia), depression, anxiety, panic disorder, obsessive-
compulsive disorder, pain, eating disorders (such as anorexia nervosa), dependency or
acute toxicity associated with narcotic agents such as LSD or MDMA, and hot flushes
associated with the menopause.

In the treatment envisaged herein, for example of insomnia or schizophrenia, a

25 suitable dosage level is about 0.01 to 250 mg/kg per day, preferably about 0.05 to 100
mg/kg per day, and especially about 0.05 to 5 mg/kg per day. The compounds may be
administered on a regimen of 1 to 4 times per day but preferably once per day, for
example before going to bed.

If desired, the compounds according to this invention may be co-administered

30 with another sleep inducing or anti-schizophrenic or anxiolytic medicament. Such co-
administration may be desirable where a patient is already established on sleep

inducing or anti-schizophrenic or anxiolytic treatment regime involving other



In the treatnment envisaged herein, for exanple of insomia or

schi zophrenia, a 25 suitable dosage level is about 0.01 to 250 ng/ kg per
day, prefwoablep2atweut 0.05 to 100 ng/ kg per day, and espeaBzbésywoaisout 0. 05
to 5 ng/ kg per day. The conpounds nmay b&- adm nistered on a reginmen of 1 to
4 tinmes per day but preferably once per day, for exanple before going to
bed. If desired, the conpounds according to this invention may be

co-adm ni stered 30 with another sl%%[g é’ong%ci ng or gnti - schi zopﬂreni c or
anxi ol yti c easarrtignahmedicyapnts.oln RRHAVATSIOF obdecpds¥defFdGner e a
patient is alrea [ eR i h J i - ! :gni ¢ or
A s R i s

PCT/ GB2005/ Q3838 3abox3d6106reith b chatt terdid/anexpidonsenhypmotic suchas zofpodent,he
treatment of sleep disorders, the conpounds of the invention may be

co- admi ni st erabengpdiazepiteRAAbItERES, 8 frokipisismoduaion apantliEa®iRfel | or with a

short term and/.or rapid- I Cq: } or a
benzodiazep r?.gé),doge,tg) BBri“{an&gt%&rg%oagﬁoisl ‘Hg‘!tff‘\%flﬁﬁmh%tggﬂg an anti hi st anm ne,
5 trazodone, or gdetdrdiigity@ f@ther agreodsinie mvemtichs thrsed providdd B3/ 068148.
According to a further aspect of the invention, there is provided the
conbi nat i oncashbiaaitemeinemmpeung of fenmglal %ﬁ@%ﬁ%@ﬁﬁ?@a{gw sgk & pt abl e
salt or hydrate thereof. a i . vention
of sl eep d Surueaeo R naNRLagTh et G B BRR TR0, B <l The
i nvention, §M@h}e§ligp(5@ébgg@§ioﬁ met hod of treatnment or prevention of sleep
di sorders, schizophrenia or depressjion conprising adnministering to a

subj ecl0i n need Whswrasoprdingdo throigrention. thereritprovides a metherholralnental | y

acceptable salt,.or drate thereof | o] I 1.5 R . : used
herein, t hep’@k’ﬁ‘?t?ég’s?th eepiadr"Fo %’ﬁ%l‘q’(ﬁ‘g@p %{r}e n\% %dﬁgfetgégl??esﬁﬁlgﬁmgg%mﬁ

t her apeut i c@j 4 yupdd: @chécdah@ss i iompaindof forauldrp aphaknekeitatiyhaeptable a
phar maceutical |y acceptabl e salt or hydrate thereof and gaboxadol are

adni ni st er eshlt o hydnase gheijod én conphinatipnavigseabexpdds ri cti on on the manner in

which this is achieved, Thus, _the.two | o) ihned in a single
dosage form for Sﬁﬁf"?gﬂg%@e eﬁwsﬁ?nstnrlgglﬁglﬁl ﬁ%ﬁﬁﬂel ge&g?g;é%l?teor may be
provi dgg i NReRRLALAIYIPRBER: dduRss SfbotZAcahpatindattauslor orsequent i al

adm nistration to thé subject. Sequential administration nay be close in

time or remphaniacettioatly aecegtablsrsalt opbydrats thasenfmnd gabaxadolre admigistaiedtp

the subject, but places no restriction on the manner in which this is achieved. Thus,

the two species may be combined in a single dosage form for simultaneous
administration to the subject, or may be provided in separate dosage forms for

20 simultaneous or sequential administration to the subject. Sequential administration
may be close in time or remote in time, e.g. one species administered in the morning
and the other in the evening. The separate species may be administered at the same
frequency or at different frequencies, e.g. one species once a day and the other two or
more times a day. The separate species may be administered by the same route or by

25 different routes, e.g. one species orally and the other parenterally, although oral
administration of both species is preferred, where possible.

According to a further aspect of the invention there is provided a
pharmaceutical composition comprising, in a pharmaceutically acceptable carrier, a
compound of formula I or a pharmaceutically acceptable salt or hydrate thereof and

30 gaboxadol.
The invention further provides the use, for the manufacture of a medicament

for treatment or prevention of sleep disorders, schizophrenia or depression, of a



and the other in the evening. The separate species may be adm ni stered at
the same frequency or at different frequencies, e.g. one species once a
day and twe 20admei806\wo0 or nore tinmes a day. The separ at eCImBE00833 be
adm ni stered by the same route or by 25different routes, e.g. one species
orally and the other parenterally, although oral adm nistration of both
species is preferred, where possible. According to a further aspect of the
invention there is provided a. pharnaceutical conposition conprising, in a
phar maceut i cahipguatetiptrablad oc aphireracewicalborgsepiable s4lt polydmate therepd and
pharnaceuticag%éﬁ_ ceptable salt or hydrate thereof and 30 gaboxadol. The
invention f# glgrovides the use, for the manufacture of a nedi canent

for treatment or qeN&MibR Rurdfer ﬁo%ﬁi%sdlkﬁ%ﬂ%ﬁgn SGHstZARIERNE cShprising
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or depression. As used_ herein, the term "gaboxadol" is_inclusive of
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Compounds of fornula | my be. qbtai ned reacting a,c ound of formula
(la) with a erseﬁ@olbfgabe?fﬂhiﬁflé 1p ﬁ&)fgnﬁO%CWS Ine “Ph%ﬂg%ei * (R) - OH
H RY zwitterionic form.

Compounds of formula I may be obtained by reacting a compound of formula

(1a) with a styrene of formula (2a):

Rl
z 0
3 X R—-C=C F
R?), 0 H H
R7

(a) X =Hal @ @R=H

15
where Hal represents Cl or Br or I and all other variables have the same meanings as

before. The reaction takes place at elevated temperature (e.g. 130°C) in 1-
methylpyrrolidone in the presence of palladium acetate and sodium acetate. "Hal" is
preferably Br.

20 Alternatively, the compound of formula (1a) may be reacted with a boronic
acid derivative (2b), typically in THF solution in the presence of (PPh3)sPd(0) and a
base such as sodium carbonate with heating (e.g. to 150°C via microwave irradiation).

In a further alternative, an aldehyde of formula (1b) is coupled with a
benzylphosphonate such as (3a) or a benzylphosphonium salt such as (3b):



(a) X=Hal (2) (a) R=H (1) 15 (b) X =CHO (b) R = B(OH2 where Hal
represents C or Br or I and all other variabl es have the sane neani ngs as
bef ore. TWe w@arisoen takes place at el evated tenperat ur @CT&BR005180538 i n 1-
met hyl pyrrolidone in the presence of paldadi um acetate and sodi um acet at e.
"Hal" is preferably Br. 20 Alternatively, the conpound of fornula (la) may
be reacted with a boronic acid derivative (2b), typically in THE sol ution
in the presence of (PPh3)4Pd(0) and a base such as sodi um carbonate with
heating (e.g. to 150C \Qa mirowave irradiation). %3 a farth%r alternative,

an al dehyde of for L l | b) is—coupled with a ben phosphonat e such as
(3a) or a benzyl phosphiémum 2 su as (3b):BV\Q 2006 806
PCT/ GB2005/ 003353 -10- O R A (WD) 2P BPh,PRR3PA+ ) (3b) where R

has the same neaning as before—The reaction may be carried out in THE in
the presence of strong base such as BulLi or the conbinzh$on of sodi um
hydride with a crown ether. 60 n a further alternativé”a conpound of

(9 o ch et o RS D ettt i A i B ey B BT <5
X1 F (Ra)ngl, e&t %?nge of sWong AR Rckds BEIN @ IR EomBBhatin Jf sadidmalyldriaé heth a

vari abl es hav e sane neani ngs as before. 10 The coupling takes pl ace
under si m | afowangthért i ons to the coupling of (1 a) with (2a).

5 In a further alternative, a compound of formula (1a) may be treated with

tributyl(vinyD)tin to provide an alkene (4) which may be coupled with a bromobenzene

or iodobenzene (5):

RS
R?),

where X' represents Br or I and all other variables have the same meanings as before.
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10 The coupling takes place under similar conditions to the coupling of (1a) with (2a).
Compounds of formula (12) and (1b) are obtainable by reaction of compounds

(6) with compounds (7) followed by oxidation of the resulting thioether (8):

Z
v o
®R?),

© @~
4
)
®),
®) RY

15 where either V! is T and Y2 is SH or Y' is SH and Y? is I, and all other variables have
the same meanings as before. Formation of thioethers (8) takes place in the presence

of Cul and ethylene glycol and a base such as potassium carbonate in a solvent such as



Compounds of fornula (la) and (1b) are obtainable by reaction of conpounds
(6) with conmpounds (7) followed by oxidation of the resulting thioether
(8): Z 1wEwwm/ti1so6R2) (6) (7) R Z ~ (Ra)n - S\ |/ XPCCRB2RA/D3358her e
either Y is | and Y2 is SHor Y is SHand Y2 is I, and all other

vari abl es have the sane nmeani ngs as before. Formation of thioethers (8)
takes place in the presence of Cul and ethylene glycol and a base such as
pot assi um carbonate in a solvent such as WO 2006/ 021806 PCT/ GB2005/ 003353
-11 i sopr opaeptopamdi xidasionof thiedtaws (fa vatht®p animare eqwvalentsof exidglii(¢& ent's

of oxidant (e.q. mchloroper benzaqi ool e) provides sul fones
(la). Al terﬁsﬁlﬁ%ﬁpﬁt"x%’ eé’zg’ﬁlaf‘(cﬁ)‘ﬁ‘é@?‘i‘eﬁ)p%"n"g@esBéﬁ%‘bﬁfaﬁed directly by the
reaction bet V"eef(kh%nf‘aﬁvmuﬂﬁé s@lforded (13 by b6 bbRMEd Aieanpsumd rektibor nul a (7)
wherein one of YI 5 and Y2 is | or Br (preferabl and the other_is

1) .
S2Na+. Thi betwean bicompownd dfforanla (@dnd aicompowndye f)érmldp (Btwhereipope af Yg uch as

DMSO at _el eva .te rat ur . g.,.at _abaou QC)in the pre . qf a
Qu() st Suen sl g Gstiagy O s elva Sordber tat e iiabRFIE g,

equi val ent s qf inta;m@a#&tic%aiden@g&h HSBWISO bt dMdatedibmperativd . @BpPaoRNt t hat it
IS possible to vary the order in which the 10 reaction steps outlined above

are carri ed100fC) ifrdre procsanyd f a Ce(l) it soddsistheiodidecy tiflate.aPrefaalp p Abauib

formula (2a), (2b), (3a r (3 ith a.compound of formula (7) (X=Hal or
CHO as appr W?ﬁqé)vag’ﬁﬂ)quheré‘é@sa\lﬁﬂ e'ﬁ%’duct with a conpound of fornula (6)

under simlar C%\Qi'lfﬂe%§dihpafp§a§&ﬁ€th9u£ ilsiﬁa@ﬁble?@&va@fy tHehot8er id vi€H @er ed

synt hesis of the conpounds "o ornul a conprises reaction of a brono- or
i odobenene refetibn sicpyert(ifdd abbSe wictcarredont. | Feressmblei Hiicpassible tegbeple20): i Z
X2 Na 23 Hcong)g\grzd of formula (2a), (2b), (3a) or (3b) with a compound of formula (7) (X=Hal

or CHO as appropriate) and to react the product with a compound of formula (6) under

similar conditions to those outlined above. Thus, a preferred synthesis of the

compounds of formula I comprises reaction of a bromo- or iodobenzene derivative (9)

15  with a stilbenesulfinic acid salt (10):

Z 2
@'X Na'0,§" C
(R2), H

R7
©) (10)

C
H

where X represents Br or I and all other variables have the same meanings as before.
Pref;arably, X? represents I and the reaction is carried out in DMSO at about 110°C in
the presence of Cul. The stilbene derivatives (10) may be prepared by coupling of
20 compounds (2a), (2b), (3a) or (3b) with compounds of formula (7) wherein Y?
represents SO, Na" and X represents Hal or CHO as appropriate. During said
coupling, the SO, Na" group is preferably protected as the adduct with acrylonitrile.
This may be achieved by reacting the relevant compound of formula (7) (Y*=
SO, Na") with 2 equivalents of acrylonitrile in a mixture of acetic acid and water at
25 100°C to form the corresponding arylsulfonylpropanenitrile. After coupling, the SOy

Na* functionality may be regenerated by treatment with alkoxide, e.g. sodium



Z~>-F R7 (9) (10) where X2 represents Br or | and all other variables
have the sane neani ngs as before. Preferably, X2 represents | and the
reacti on we 20evmisesd out in DVMSO at about 110C in the prPresaBeoa3Bal. The
stil bene derivatives (10) may be prepaceg-by coupling of 20 compounds (2a),
(2b), (3a) or (3b) with compounds of fornula (7) wherein Y2 represents
S2Na and X represents Hal or CHO as appropriate. During said coupling,
the SO2Na group is preferably protected as the adduct with acrylonitrile.
This may be nzthixides at agbipridenpergturhia &D@ﬂ@halrﬂOI‘@éhﬁ@uﬁ&l%hanPBTﬁél a (7) (Y2 =
SO2Na+) with .2 equivalents of acrylonitrile in a mxture of acetic acid and
water at 25™88€to form the correspondi ng aryl sul fonyl propanenitrile.

After coupling, tWgrSBRy ard\aot thetiivied Bahinkicialiyyavhitable gensaréihe chabyialsr eat ment
wi th al koxi de, e.g. sodi um WO 2006/ 021806 PCT/ GB2005/003353 -12 net hoxi de,
at ambi ent wedpegattadesciibedaboat swsivdie obtsined ftom eorgmereiahytayaitabily MGRITSeR xt ur e.
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Sui tabl e nethods are disclosed in the Exanples section herein. Thus,

conpounds ofreffresents| yrd{e&y Cosalkyd mmay ke ntepardd{ifmsrestary) by wgndinamishe

hydr oxyCl- 6al kyl be prepared.(if, necessapy). by r.e Lon of

cor r espondi ﬁ@“%%ﬂ‘?g%ﬁ&gmgﬂ iR hrzefﬁpéegeé‘ﬁ? Q%taﬁg%grd%tg%g&reli%@eeorahei?e yde or
ketone wi t Rygodigim BfoRKsHe dteyGtadiin bERE hopRite hitlehyRm¢Ridnaathahdehy de
or ketone with the 10 appropriate alkyl Gignard reagent. Conpounds of

f or mul 40(6) approbriniealieyl Gedgnand reagent Cdnpapdeekirmsuls (6)-ordpmarla P) in
het eroaromati ¢ ripng bonded thrqu N nmay be. prepare | f cessar b
reaction of WHeh Zégﬁrgsfﬁﬁr?dﬁ'ﬂ‘é’“ﬁ’(? dﬁf?&%%?rﬂwr@ne@%de?g%?@gﬁﬁayi’ewy% h %/he

i at ' : . . ) ds of
appropria e%@%ﬁﬂﬁé@%ﬁ By Sbachidh HEAS boiekshehdNEE3ngRuMls BVhich Zonmpounds o

formula (6) In which Z represents a 5- or_6-nenbered 15
het er oar omatrepresedntsgF tvith discanphompiaghNdetengeyble (pedpdreeting i DNe€esadulian). by

ti f th ' in.which Z t | with
Che. appr opr iGETBoouE o BRRYAP e BFT At rp Attty Fabreoh S Ban AEReTomerdhy | ve.
typi cal 1|5y wi ﬂe&r%%h@@rihé‘b@ﬂﬂed through C may be prepared (if necessary) by reaction of

the corresponding compounds in which Z represents Br or I with the appropriate

heteroarylzinc or heteroaryltributylstannane derivative, typically with heating in an
aprotic solvent such as DMF in the presence of a catalyst such as (PhsP)sPd(0).
Alternatively, a 5- or 6-membered heteroaromatic ring represented by Z may be

20 constructed using conventional techniques of heterocyclic synthesis. For example, a
methoxycarbonyl or ethoxycarbonyl group represented by Z may be converted to a
1,3,4-oxadiazol-2-yl group by sequential treatment with hydrazine hydrate and
triethylorthoformate. Similarly, compounds in which Z represents 1,2,3-triazol-4-yl
may be obtained by treatment of corresponding compounds in which Z is ethynyl with

25 azidotrimethylsilane (e.g. in a sealed tube at 150°C overnight). Similarly, compounds
in which Z represents 1,2,4-triazol-3-yl may be obtained by treatment of
corresponding compounds in which Z is CN with 4H-1,2,4-triazol-4-amine and
sodium ethoxide in refluxing ethanol, followed by reaction of the resulting N'-4H-
1,2 A-triazol-4-yl carboximidamide with ethyl chloroformate (e.g. in refluxing

30 acetonitrile). Similarly, compounds in which Z represents thiazol-2-yl may be
obtained by treatment of corresponding compounds in which Z is C(S)NH, with

bromoacetaldehyde or its diethyl acetal (e.g. in refluxing ethanol). Similarly,



aprotic solvent such as DMF in the presence of a catal yst such as
(Ph3P)4Pd(O . Alternatively, a 5- or 6-nenbered heteroaromatic ring

repr esentwo 2bgs/@Z21888y be 20 constructed usi ng conventi on&CTiGE2h0W0YBEs3 Of

het erocyclic synthesis. For exanple, a 13wthoxycarbonyl or ethoxycarbonyl
group represented by Z nmay be converted to a 1, 3, 4-oxadi azol -2-yl group by
sequential treatnment with hydrazine hydrate and triethylorthofornate.
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Simlarly, represents 1,2,4-triazol-3-yl nmay be
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be obt ai negyriMiatIricadsiceait of correspondi ng conpounds in which Z is C(S)NH2

with bronoacetal dehyde or its diethyl acetal (e.g. in refluxing ethanol).
Sinilarly, WO 2086nibelyghe lmwmﬁo@mmsm) -lqgﬂeéslﬁlﬁe §fi¥ﬁﬂ%ﬁ? iﬂr Z

represents 2-pyridyl may he i ! i i ndi ng
conpounds i ﬁ‘e&/yﬂ)lr%%}{sfml @%mﬁ%ﬁéj@%@ﬁa gﬁﬁ%ﬁ%ﬁ%&g g[lﬁu? % ng&(cﬁxgz ll’ﬁ) um salts
Wi th excesscapduids e whicH R*aé CBOGy b dbtuinkd fiogn the adiréspoadipg cempourtatin t he

above-described transformations of the 5 substi tueﬁ;ﬁé}g&x be ﬁarri ed out
as a fi@al whish Ris Buby spaimeatwith@mCbingbeRessense of {lgp » A BRsi r ed.

Simlarly, the .identity of R2 e ' % -qf la |
or their plfeé'(e’:lﬁ‘f‘g gﬂgieﬁégﬁyt})g C§P§'ee\%r%§30 Eﬁsei (%ogféé%cg{r?gﬁ sc?/(%l?ﬁ&egtgiqc tec%lﬁ%ﬁgs.
For exanpl epy a6QKPANASs driby\HebfenRaithpotiNsinaytrinetioidimnolate €rgoin telexing
correspondi ng conpounds in 10 which R2 is Br by treatnment with ZnCN in the

presence of te@hBPpU®e)0), and the resulting nitriles may be converted to

t he correspondi ng,.car hboxanm des (. = ((;(g\!%g L. Yo

treatment with pg\’l}ﬁ‘%ﬁ’lﬁrﬁg?\lq'ﬁ%sf‘&%zdsﬁ’rpaeng zzaf%) ]éth?ér %%}aﬁilr?mré)gpfgum r%o uftls 8

t et r ahygr of yeaRkhe WeHON J16e AkMvenctages biedefitQaas shsselisomdrheagbepar at i on
of the compounds of 15 use in the invention give rise to m xtures of

st er eoi soneseparai¢rbisecinyentinmgl teplynigees such as preparative chromatography. The

compounds may be prepared in racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by resolution. The compounds may,
for example, be resolved into their component enantiomers by standard techniques

20 such as preparative HPLC, or the formation of diastereomeric pairs by salt formation
with an optically active acid, such as di-p-toluoyl-D-tartaric acid and/or di-p-toluoyl-
L-tartaric acid, followed by fractional crystallization and regeneration of the free base.
The compounds may also be resolved by formation of diastercomeric esters or amides,
followed by chromatographic separation and removal of the chiral auxiliary.

25 During any of the above synthetic sequences it may be necessary and/or
desirable to protect sensitive or reactive groups on any of the molecules concerned.
This may be achieved by means of conventional protecting groups, such as those
described in Protective Groups in Organic Chemistry, ed. JE.W. McOmie, Plenum
Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in Organic

30 Synthesis, John Wiley & Sons, 1991. The protecting groups may be removed at a

convenient subsequent stage using methods known from the art.



separated by conventional techni ques such as preparative chromatography.
The conpounds may be prepared in racemc form or individual enantioners
may be pwepassdisest her by enanti ospecific synthesis or Poy/GBsalwsison. The
conpounds may, for exanple, be resolveghinto their conponent enantioners
by standard techni ques 20 such as preparative HPLC, or the formation of

di astereoneric pairs by salt formation wth an optically active acid, such
as di-p-toluoyl-D-tartaric acid and/or di-p-toluoyl- L-tartaric acid,

fol | owed byChmpoundsmatre ¢esjestfar thiiz hinding tarle $-Eentscgpionandip ofhes r¢aepiorhase.
The conpounds  may SO esol ved rmati o f. di astere Li.C, esters or
ani des, foFW%é"ﬁ@%@#ﬁﬁ%Pﬁ‘&g ﬁlﬁﬂ"%}{%@g a‘ie’ls%r;begr’i]agleg%{/eatla%o? Mede"chi r al
auxiliary. g? ;legbgg £yonkoi he above synthetic sequences it may be
necessary an for’ esifable to protect sensitive or reactive groups on any
of the nol ecul es concerned. This may be achi eved by neans of conventi onal
protecting groups, such as those dm@ién Protective Goups in Organic
Chem st?y, ed. J.LFPW MOnre, Plenu =21973; and T.W Geene & P.G M
Wits, Protective Goups in Oganic 30 Synthesis, John Wley & Sons, 1991.
The protecting groups may be renoved at a conveni ent subsequent stage

usi ng net hodistekmediaté tom t he art. WO 2006/ 021806 PCT/ GB2005/ 003353 -14
Conpounds were tested for their binpdi to the 5-HT2A receptor and to other
receptors Sodimd-I6E)-Ari4-flugronhepyangiibenzenesuliingtie| ogy described in

Fl et cher et .1 J Med.  Chem, 2002, 45, 492-503. 5 EXAMPLES Internediate
1 Sodi um 4- =2-(4-fluorophenyl)vinyl]benzenesulfinate Step 1 10 To a
suspengpon Qb assEpensioh-disodinphiebrphmphdryisat fenatt dilipirated13018@. 5, mO)38 nol ) in

wat er (600 nL) was added acrylonitrile (70 niL,_ 1.Q7 ). an etic acid
(62 m_,( 1. WZC%@Q ) gvag @ Yiaﬁﬁ’ll(?ﬂé!gl_l%ﬂ ARkl § 50 .@HEC%‘LC af%(f%%“?ﬂ'len_ clool ed
to room tem??b’eﬁﬁ&&erheﬂl_g}g%@ﬂ'tx%a%sﬁ@gd fdrl1tse £ Rf0 tmiRaksh fohtes:AuUghl y with

wat er and dri over

3- [ (4- br onopdigperhtheal The sylid wasofiltarehofiwished tdBoughly With (4@0 avHiriedldveCD 3) :
7.27-1. 22 ( %’lfj str;?éivez 3-8[(54-17()r%r|;1|’op%1ény1])su71'fo?1)yl]p%bglloenst%ﬁ:’ (155 g)J. 6; '(4?80' MHSzt, ep 2

15 CDCly): 7.27-7.22 (4H, m), 2.85 (2H, t, ] 7.6), 2.30 (2H, 1, J 7.6).

Step 2
To a suspension of sodium acetate (54 g, 0.66 mol) and 4-fluorostyrene (90 g, 0.74

mol) in 1-methyl-2-pyrrolidinone (500 mL) was added 3-{(4-
bromophenyl)sulfonyl]propanenitrile (Step 1, 90 g, 0.33 mol) and palladium (1I)

20 acetate (1.4 g, 6.2 mmol). The mixture was plunged into an oil-bath at 100 °C and
heated to 135 °C for 20 minutes. The cooled reaction mixture was diluted with water
and EtOAc and filtered through Hyﬂo®. The organic layer of the filtrate was washed
with water (x3) then concentrated in vacuo. The residue was triturated with isohexane
to give 3-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl}sulfonyl)propanenitrile (73 g). éu

25 (360 MHz, CDCl3): 7.88 (2H, d, J 8.0), 7.69 (2H, d, J 8.3), 7.51 (2H, dd, J 5.6, 8.3),
7.22 (1H, d, J 15.0), 7.10-7.02 (3H, m), 3.39 (2H, t,J 7.7), 2.83 (2H, t, T 7.7).

Step 3
To a mixture of 3-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl}sulfonyl)propanenitrile
(Step 2, 75 g, 0.24 mol) in THF (1 L) and MeOH (500 mL) was added sodium

30 methoxide (13 g, 0.24 mol). The mixture was stirred for 1 h at room temperature then

diluted with isohexane and Et,O. The solid was filtered off, triturated with isohexane

and dried under vacuum to give sodium 4-[(E)-2-(4-



To a suspension of sodium acetate (54 g, 0.66 nol) and 4-fluorostyrene (90
g, 0.74 nol) in 1-nmethyl-2-pyrrolidinone (500 nL) was added 3-[(4-

br onophenyb)sed2e8v¢1 | propanenitrile (Step 1, 90 g, 0. 33promigB2asschopsstl adi um
(I'1) 20 acetate (1.4 g, 6.2 mvol). The-mxture was plunged into an oil-bath
at 100 C and heated to 135 C for 20 m nutes. The cooled reaction m xture
was diluted with water and EtOAc and filtered through Hyfl oo. The organic

vatuo. The feotopbemshsm PP Rarbinld A & orsb Nz 8o DgaN 743 GRL €9 ' "

3- ({4-[ (E) - 2- 4 1) yi |} 4k & ony | baride (73 9).
S 55 (560 b T LTI I Y PHLLPR Y oGt i dphRBRRE LI (79 )
dd, J 5.6, @), 7.22 (1H, d, J 15.0), 7.10-7.02 (3H, ), 3.39 (2H t, J

7.7), 2.83 (2H, t, J 7.7). Step 3 To a m xture of
3-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl} sulfonyl)propanenitrile (Step

2, 75 g, O. 4t nol .ingHE (1 L) and MeOH (500 nm.) was added sodi um 30
met hoxi Qe ( iBieymedIate2 1y " The nixture was stirred for 1 h at room

t enper at ur e sl 49222l 4viiftioropRbep Iy IfHz&ies@finkbe sol id was filtered
off, triturated with 1sohexane and dried under vacuumto give sodi Lim
4- [ (E) - 2- (4 Pyepapai0e lo2esBonmer: epptomediondsming 2,.4-difuorostyrene in place of 4-

fl uor ophenyl)) vi nyl ] benzen | £ ( 6 d )j 77. 65
(2H, t, J 62%595%?;‘?3“1?%??2 P(%G@@Z: 5?‘?%%>2Z,8ﬁ3?‘9ﬁ’”9‘_2@7?: 6'95. 3%574’{8 (4H,
m z ( ESg)0)2p47 (£1¥}d, M) d), 7.52 7mioaB Hesh) at. £5-2. 15qtiiLm). n/z (ES) 279 [(M-
4-[(E)-2-(2,4-di fl uorophenyi)w nyl ] benzenesul fi nate Prepared in the sane
manner 1&s | Nadnedi ate 1 using 2,4-difluorostyrene in place of 4-
fluorostyrene in Step 2. 8H (400 MHz, d6 DMSO): 7.84 (1H, g, J 8.1), 7.55
(2H, d, J 8.0), 7.47 (2H, d, J 8.0), 7.32-7.20 (3H, n), 7.15-7.11 (1H m.

mz (ES") 24niYe30 Na)"]. Exanple 1 (LS)-1-
[2-({4-[(E 7_(7#!%1' =11 uorophenyl )vinyl] phenyl}sul fonyl)phenyl] ethanol Step
1 15 To eac Klﬁf—l-ﬂM@el(EM@f(ﬂiithOE%ﬁvaWHPbmdb?uiféaﬁ phenylledhnpl was added

(S)-1-(2- br rm;[‘)henyl)ethanol (1.679, 8.3 mml), Cul (189ng, 1.0 nmol),
1, 4- di oxane %%74

15 To each of three identical Emrys microwave reaction vessels was added (S)-1-(2-
bromophenyl)ethanol (1.67g, 8.3 mmol), Cul (189mg, 1.0 mmol), 1,4-dioxane (12.4
ml), N,N'-dimethylethylenediamine (0.18 ml, 1.7 mmol) and sodium iodide dihydrate
(3.1 g, 16.6 mmol). Each vessel was sealed and heated in an Emrys microwave
reactor to 150 °C for 2 h. On cooling, the mixtures were combined and partitioned

20 between water (20 ml) and EtOAc (20 ml). The organic phase was washed with brine
(20 ml), dried (MgSOy), filtered, and concentrated in vacuo. The crude product was
taken up in isohexane (50 ml) and the solution held at -15 °C for 16 h to afford (S)-1-
(2-iodophenyl)ethanol as a white crystalline solid (4.95 g).
Step 2

25 A suspension of (S)-1-(2-iodophenyl)ethanol (Step 1; 4.4 g, 17.7 mmol), Intermediate
1 (5.54 g, 19.5 mmol), Cul (10.1 g, 53.0 mmol) and DMSO (80 ml) was degassed by
repeated evacuation and release to Ny, then heated in an oil bath at 110 °C for 75
minutes. The cooled mixture was partitioned between concentrated ammonium
hydroxide solution (100 ml) and EtOAc (100 ml), and the aqueous phase extracted

30 with further EtOAc (50 ml). The combined organics were washed with water (2x100
ml) and brine (100 ml), dried (MgSOy), filtered, and concentrated in vacuo. The crude
product was purified by flash chromatography on silica (eluant 25 to 35 to 45 %



m ), NY-di net hyl et hyl enediamne (0.18 m, 1.7 mmol) and sodi um i odi de

di hydrate (3.1 g, 16.6 mml). Each vessel was seal ed and heated in an
Enrys m cwowas21soeact or to 150 C for 2 h. On cooling, Phe/GB2ENNNEISIVer e
conbi ned and partitioned 20 between watgg- (20 m) and EtOAc (20 m ). The
organi ¢ phase was washed with brine (20 m), dried (MyS04), filtered, and
concentrated in vacuo. The crude product was taken up in isohexane (50 m)
and the solution held at -15 Cfor 16 h to afford{. ) - 1-

(2- |odOphenﬂt%@/mh@;ana)sarélthmmutwybé% EQECES]l. dierendting foany was 2 25 A

Tt or moai at o Vit Bt HEP AT AR Py wiindaflemhonseellR e (5

m) was degazsgﬁg) bphe hepeatwed restdaslttdddtrora adies bersdeOB/Witer mbemeheat ed in
an oil bath at I10 Cfor 75 minutes. The cooled m xture was partitioned

bet ween conaﬁmdrc@ﬂmlemﬁlanm Phy 8P Sxad80@ iz idoPMIOD 842 (1Had, Ef-Hac (100

corrbl neg ga{ﬁ" ??@ @ﬁ?ﬁ%iﬁﬁ@aﬁ%@%ﬂﬁzﬁ h,e{?) fﬁl(?ﬁ‘,ﬁ]r |f6ﬁ® ?1%80 s

dried (IVGS iyl ho tCP818L Blauad. A 1H) n¥)2s.98 (1IThE Jer®de09 ct was
purified b;?ﬁfl'lairjllgﬁ?gﬂrmtg%gap En sili c(a (gI\’)uant(ZSktFo 3%’ to %Qg/?V\D
2006/ 021806JI6(2]¥11%ZES§)/I66C{@5T80H§16 Et OAc/ i sohexane) and then again with 5%
Et 20 CH2C12. The resulting foamwas stirred with pentane for 1 h to afford
the pure product as a white anorphous solid (3.97 g). The material was

recrystalli ggdnfgi@ a circa 90% McOH wat er mxture to afford col ourless
crystals; m‘p—‘ﬁo—c 6H (500 MHz, d6 DWVBO) : 02 (1H, ej{w
wolH, d, J

7.81-7.108 (515) 1*12 -({A:[0B)-7-(B3- ﬁﬂﬂbmlﬂlﬁn}’l)@z’llplﬂnyl}Sulﬂoﬂyl)l')le“ﬂ]

16.5), 7.29 2 5.28
(1H, )d J 4P6§Pafe£1 aééleﬁcéfgedb‘hx?fné é)s‘l ﬁ?t%fl?%{%‘?erg%gla?(#éi&@% %}rg? e 2 10
(15)-1-[2- (gﬁ dgM ﬁQDﬂfrstb)f lsmr(mh&rml%vv pyl7lgen@ny hhsnuit erylt) pheyy! ] et han
ol Prepare escfibed in Exanple 1, substituting Internediate 2 for

| nt er medi at &.58 (1HI,—It (J500), RHQ (21d6q, BNBG) 7.3+-038 (11, my,7. 116(71Hg} J875)9@4-°7 80 (6H,

LEVEEN (lgH’59 G{*JIT; f40 611}11 & 4((§|_%0% 3HJ§1 362 é"fég‘g)? ﬁélg’r[r@” g ) (1H d, J
4.0), 4409 (3H d, J 6.2). mz (ES) 383 [(MOH)] 15
Example 3
1.5)-1-[2-({4-[(F)-2-(4-fluorophenyl)vinyl]-3-
methylphenyl}sulfonyl)phenyljethanol
Step 1
20 4-Bromo-3-methylbenzenesulfonyl chloride (1.145 g, 4.25 mmol) was added portion
wise to a solution of sodium sulfite (0.578 g, 2.29 mmol) and sodium hydrogen
carbonate (0.749 g, 2.4 mmol) in water (10 mL) at 80 °C. The reaction was heated to
90 °C for 3 h. The cooled reaction mixture was evaporated in vacuo to half-volume, at
which point a precipitate appeared. This was removed by filtration. The filtrate was
25 concentrated further then cooled to 5 °C and the precipitate removed by filtration. The
combined residues were washed with water and dried to give sodium 4-bromo-3-
methylbenzenesulfinate (0.54 g).
Step 2
(18)-1-[2-({4-bromo-3-methylphenyl}sulfonyl)phenyl]ethanol was prepared as
30 described in Example 1 Step 2 using sodium 4-bromo-3-methylbenzenesulfinate in

place of Intermediate 1.



Example 3 (1S)-1-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]-3-

nmet hyl phenyl } sul f onyl ) phenyl] ethanol Step 1 20

4- Br ono- 3woebdwd2iseazenesul f onyl chloride (1.145 g, 4.25pomuBoesan3mdded
portion wse to a solution of sodiumsuffite (0.578 g, 2.29 mmol) and
sodi um hydrogen carbonate (0.749 g, 2.4 innol) in water (10 nL) at 80 C
The reaction was heated to 90 C for 3 h. The cool ed reaction m xture was
evaporated in vacuo to half-volune, at which point a precipitate appeared.
This was red#®eed by filtration. The filtrate was 25 concentrated further

roei ducs. et HRERARBRE VAl SRR o i um acbromos 3

gl ve sodi um 4- br ono- 3-

met hyl benzegeaifhenslt sulfodyBpheaylletbamd (2 g, G) modol), [(B-2-(4- brono-3
- met hyl phenyl } sulfonylbghenyl]ethanol was prepared as 30 described in
Exanpl e 1 Stlaprophersivinytbenoninasidydad e 9-20anmp) ezl sddrhenylRiehing) pl ace of

e g 2 St 05 RO P32 S AELENDP AREAM dghdus SR afShnll ¥

met hyl pheny|} g bR nbaedmnin Bretys aniedowavd réabtor & 13017T0o) 10 Mfimjtes? - Q-
f I uor ophenyl) vi nyl ] boroni c acid (43

1 (43 ngy, 0.26 mol),
tetraki s(trcpdlingy theisphe wey patifenaddivesnBPACEBS my.) and watsr (hioml) andE (2

m.) and 2M aqueous spdi um car,bagnat.e, .(1 .nl e ' .

ni crowave r g%c‘lrg?m‘éPﬁaf%&’ agwashe fﬁ%ﬁﬁéﬁ’ grsl?a %%‘gbﬁﬁe%gd %(gofﬁ% X a¥ue§ielnmas
partitioned,pgiwnesf caideeatédd W‘ﬁbéuﬁﬂgd BRieh diddmarbdragiycon diker @h@ani ¢ phase
was washed with brine, dried (MgSO4), filtered and concentrated in_ vacuo.
The crdifle nma0%rE&Acfasheyand)fto affordythé tidke porapruadas ayhip HYlLibHIng) da (P8P uant

) 6 (50815 Db (M doh P s 5 a PR TR0 B8, §ITH: 953561 (700
16 3) . 7. 20 (HI-d e EL TOLT ST SIS D QAL AT D 5o (an
). 2. 46 (3875545 (UFL (¥ (4, 50 2P, o 214 €. B7S 5)(ts RO TV ’
OH)'].
15
Example 4
[2-({4-[(E)-2~(2,4-difluorophenyl)vinyl]phenyl}sulfonyl)phenyl|methanol
Step 1 .
2-({4-[(F)-2-(2,4-difluorophenyl)vinyl]phenyl} sulfonyl)benzaldehyde was prepared
20 according to the method of Example 1, Step 2 using 2-iodobenzaldehyde in place of
(S)-1~(2-iodophenyl)ethanol and Intermediate 2 in place of Intermediate 1.
Step 2
Sodium borohydride (89 mg, 1.8 mmol) was added to a solution of 2-({4-[(E)-2-(2,4~
difluorophenyl)vinyl]phenyl}sulfonyl)benzaldehyde (Stepl; 233 mg, 0.61 mmol) in
25 MeOH (7 mL) and CH,Cl, (3 mL). After 2 h, the mixture was partitioned between
CH,Cl,; (10 mL) and water (10 mL), the phases were separated and the aqueous
portion extracted with further CH,Cl, (10 mL). The combined organics were then
dried (MgSOy), filtered and concentrated in vacuo. Purification by flash
chromatography (eluant 40% EtOAc/isohexane) gave the title compound as a white
30  solid (208 mg). 6y (500 MHz, d® DMSO): 8.08 (1H, d, J 7.7), 7.89-7.83 (5H, m), 7.77
(1H,d, J 7.6), 7.72 (1H, ,J 7.4), 7.55 (1H, t, J 7.5), 7.42-7.34 (2H, m), 7.33-7.27 (1H,



15 Exanple 4 [2-({4-[(E)-2-(2, 4-difluorophenyl)vinyl]

phenyl } sul fonyl ) phenyl ] nmethanol Step 1

2- ({4-[ (Byo2egea24s0di f | uor ophenyl ) vi nyl ] phenyl } sul f onyl poercBebasaloyzse was
prepared 20 according to the nethod of j§xanple 1, Step 2 using

2-i odobenzal dehyde in place of (S)-1-(2-iodophenyl)ethanol and
Intermedi ate 2 in pI ace of Intermedi ate 1 Step 2 Sodi um borohydri de (89

nmg, 1.8 saol ut

di f1 uor opheﬁ})t 7\15 ﬁW’]tﬂhe%% § é)al5f3c9r{§/H) bééﬂa\t %é%?«lié di é@één!ﬂ/z B8 369 (V61
mol) in %}gﬁeﬁ: m.) and CH2Cl2 (3 nlL). After the m xture was
partitioned en CI—|2C12 (10 nm.) and water (10 rrL), the phases were
separated and the aqueous portion extracted with further CH2C12 (10 nl).
The conbi ned or ganl cs were then dried (MgSO™4), filtered and concentrated
in vacuo. Plxafipdedion by flash chromatography (eI uant 40%

Et CAc/ i ohe tid ] e conpa (208 ng). 8H
(500 M, ng“ﬂg“’(‘iﬂ“ﬂéﬂ)“ ”ﬁpﬁfny'%“é%n% “{’g%‘e 0(il7 77 (1H d, J
7.6), 7.72 (P%éjﬂarédz acdordirf)to the B&h6d b Efamplle 4 ubihg Iftedtdediated 4 11( Qﬂalce o9

7.33-7.27 (1H WD 2006/ 021806 PCJ/ GB2005/ 00335% -18 7. 15

1H, td, J 2.1,
8.4), 5.39 ([teymediatg 265(H OOMI@?@MSQ) 83105178, ddf L0, 7869 6% (6FL @) +] .

curfony1 ) prd T reibbl TS UL TR W BICHLU 8 T 70080 ¢

using Inter |@t]€5ﬁ.) m@@samlqM-©m?r rredl ate 2. SH (400 MHz, d6 DWVSO) :
8.10 (1H, dd, J 7.86-7.68 757755(111rr)744

(1H, dl0J 16.5), 7 32 7.22 (3H, m, 5.41 (1H’ t, J 5.7), 4.72 (2H, d, J
5.7). mz ( 3§16[(MO_|)+]' 10 Example 6
2-[2-({4-[( f | uor ophenyl ) vi nyl] phenyl }sul f onyl ) phenyl ] propan- 2- ol

g ﬁgn (1)| ( (12( 2l[2L(%41{éE$ 1-(Fhudrophehyivan iy visiphesylypropasi2tany! ) phenyl ]
Ste 1
(18)-1-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl} sulfonyl)phenyl Jethanol (Example

15 1; 100 mg, 0.26 mmol), N-methylmorpholine-N-oxide (46 mg, 0.39 mmol), 4 A
activated molecular sieves (100 mg) and CH,Cl; (2.6 mL) were combined under N,
and stirred for 20 minutes prior to addition of tetra(n-propyl)ammonium perruthenate
(4.6 mg, 0.013 mmol). After a further 20 minutes, the mixture purified by flash
chromatography (eluant 40% EtOAc/isohexane) to afford 1-[2-({4-[(E)-2-(4-

20 fluorophenyl)vinyl]phenyl} sulfonyl)phenyl]ethanone as a white solid (84 mg). 6y (400
MHz, d® DMSO): 8.10 (1H, d, J 7.8), 7.88 (2H, d, J 8.5), 7.80 (3H, dd, J 0.0, 8.7),
7.72-7.68 (3H, m), 7.62 (1H, d, J 6.6), 7.46 (1H, d, J 16.5), 7.32-7.22 (3H, m), 2.61
(3H, s). m/z (ES*) 380 [MH'].

Step 2

25 A stirred THF (1 mL) solution of 1-[2-({4-[(E)-2-(2,4-
difluorophenyl)vinyl]phenyl} sulfonyl)phenyl]ethanone (Step 1; 65 mg, 0.17 mmol)
was treated with methyl magnesium bromide (3 N in Et;0; 0.17 mL, 0.51 mmol) at
ambient temperature. After 75 minutes, the mixture was partitioned between water
(20 mL) and EtOAc (20 mL). The phases were separated and the organic phase dried

30 (MgSO0y), filtered and concentrated in vacuo. The crude material was purified by flash
chromatography on silica (eluant 35% EtOAc/isohexane). The material thus obtained

was washed with hexane to afford the title compound as a white solid (53 mg). dn



15 1; 100 ng, 0.26 mmol ), N-methyl norphol i ne-N-oxide (46 ng, 0.39 nmol), 4
A activated nol ecul ar sieves (100 ng) and CH2A 2 (2.6 nL) were conbi ned
under N2 weandocarisosed for 20 minutes prior to addition ®CT/GB2005/003353
tetra(n-propyl)amoni um perruthenate (496 ng, 0.013 mmol). After a further
20 m nutes, the mxture purified by flash chromatography (el uant 40%

Et CAc/ i sohexane) to afford 1-[2- ({4 [(E)-2-(4 20

fl uorophenyl)vinyl]p é i ul f onyl ) pheny I%ethanone as a white solid (84
nmg). 6H (40(00NvEzZ, ) 8.28 (114, c(;Il& D175 764g$H, m)BB53( QH, t.d,6.1). 849), 7.80

(3H, dd, J ) 3 d, 7.46 (1H, d,
J 16.5). 7. Gy, 346 ﬂz?fﬁzz(?’% (“%—?&’7 9 1055 (6 ({5 )@ézdéﬁf)@? Step 2 25 A
stirred THE My solution of 1-[2-({4-[(B-2-(2,4-

di f 1 uor ophenyl )vi'nyl ] phenyl } sul fonyl)phenyl]ethanone (Step 1; 65 ng, 0.17
nmol ) was treated wi th nmethyl magnesium bromde (3 Nin Et20 0.17 m,

0.51 jent tenperature. After 75 mnutes, the m xture was
partiti ned water (20 nL) and EtQAc (20 mL). The phases were

separ at ed a _g?@ &@) W—ﬂum%nﬂwlﬁﬂ%ﬁlgng’m%l)gﬁhﬁ IRiEtheknd concentr at ed

i n vacuo. erial "was puritied flas chr omat ogr aphy on
silica (el uSg@ 135% Et OAc/ i sohexane). The material thus obtained was vvashed

2006/ 021806 IPF GED HoDBSNSS<EL1 TR Yot Pons Dbt e ™) 5. 1)

(73L1 r7’r) 64 ( gxé'néilﬁ%m)nzloﬁﬁie(d}ﬂdratc (}JS@g,:@S ?En(ﬁp Ccul %’H[(z Hl\ﬁig d37-§n'1ﬂ351, Ex%ﬁgl Z %2

2- [ 2- (1{)4 Nz&)-dﬁae(tlé]yléﬂhsakamsdmhmaﬂg Wuhydiq 8 pfgeﬁﬂﬁ}msull)ﬁmh&ﬂcbuptaeﬂ% inlet hanol
Step 1 In each of two identical vessels

2- (2-br om{)H@ﬁﬁP*}té‘i‘ ekl °( inspmyggoway eTeacFﬁﬂF%PI?A he qu; é? E}’ﬁ? Fe3e Y HEYVSIee (1. 39
7.5 | d
Cro "L o thmicyfibyct Bl wict (oGHE) dpSilftoontbiy i Mo I AANEIZC! A Ne

a mcrowave rﬁlgamtaﬁrexﬁ@dtedﬂfwhh Et@Aci(3w 50 edot iTha cnmbimdcesgmrleyers:waﬂel ned,
diluted with water

t hen ext r actwagheg Wih E‘ta@ég({ glrﬁs t@g%?t(g(ﬁhg) M@ﬁ%ﬁ%ﬁ%ﬁﬁéﬁ%ﬁﬁ & vvemr_Za

15 vacuo. The resulting pale yellow oil (1.62 g) was found to be a 3:1 mixture of 2-(2-
iodophenyl)ethanol : 2-(2-bromophenyl)ethanol and was used without further
purification. Data for major compound: 8y (360 MHz, CDCl;): 7.84 (1H, d,J 8.2),
7.32-7.24 (2H, m), 6.94-6.86 (1H, m), 3.87 (2H, br s), 3.02 (2H, t, J 7.0), 1.43 (1H, s).
Step 2

20 The 3 :1 mixture of 2-(2-iodophenyl)ethanol : 2-(2-bromophenyl)ethanol (Step 1; 200
mg) was reacted with Intermediate 1 (275 mg, 0.97 mmol) and Cul (461 mg, 2.4
mmol) in DMSO (5 mL) by the procedure of Example 1 Step 2. The crude product
was purified by flash chromatography on silica (eluant 25% then 40%
EtOAc/isohexane) yielding the title compound as a white solid (65 mg): 8y (400 MHz,

25 CDCl3): 8.16 (1H, d,J 8.0), 7.84 (2H, d, J 8.4), 7.61-7.37 (7TH, m), 7.17 (1H, d, J
16.3), 7.07 (2H, t, J 8.6), 7.00 (1H, d, J 16.3), 3.83 (2H, q,J 6.2), 3.14 (2H, £, J 6.5),
1.99 (1H, t, J 5.7). miz (ES") 365 [(M-OH)"].

Example 8
30 Methyl 2-({4-[(E)-2~(2,4-difluorophenyl)vinyl]phenyl}sulfonyl)benzoate

Step 1



washed with water (50 nlL) then brine (50 nm), dried (MgJSOH) and
concentrated in 15 vacuo. The resulting pale yellow oil (1.62 g) was found
to be a 3wo0 de2u806e of 2-(2- i odophenyl)ethanol : 2-(2-kpcomgbenpbiset hanol
and was used w thout further purificatypn. Data for nmgj or conpound: 8H
(360 MHz, CDC13): 7.84 (1H, d, J 8. 2), 7.32-7.24 (2H, m, 6.94-6.86 (1H,
m, 3.87 (2H, br s), 3.02 (2H, t, J 7.0), 1.43 (1H, s). Step 2 20 The 3 :1

m xture of 2-(2- |odoghenyl)et hanol : 2-(2-bronophenyl)ethanol (Step 1; 200
ng) was r eaMeﬁd’lﬁlr[{‘h tomaphpmsd)satfenyl|bepzpstetwas memredasedifingta thgmethadl ny,

2.4 | 5.mL), by th d
produtr:rIm ) P%’fﬁ“?‘f%i )qulS W&ﬂgﬁ%é?egpﬁ&eﬁgs |cz]am{? Eﬁ ]tacigf/o 'f Lgne
40% Et OA / h ] hu dt @ 65

BH (400 M )25 @Xﬁagf)heﬁylg‘i’ﬂf%ﬂ“’?iﬁm?‘hﬁ R TR TR i IR

(7H, m), 7. &)L place Qfmt@meaiyate? togethezrwith CuIJ(18g6§00mn®&>) a(n:i@MZSO (#016. 3),
3.83 (2 3, 14 1.99 (1H, t, mz (ES
365 [EI\/EC]—I) Q]L% %@é&?ﬂﬁé’r@“ﬁ #\’ﬁ il ?ho). ( ¢ (B9

2-(14-[(E) - 8¢yd, 4-di fl uor ophenyl ) vinyl | phenyl }sul fonyl ) benzoate Step t WO
2006/ 021806 GB2005/ 003353 -20 Meth

2- [ (4- br oo ptshyy)-2ud-difngiopbesene . @g,v@g prbavewaisedriel AﬂgCta@dtcaiéclwét hod

of Exanple 1, t hyl enzoat e 8. 20 in

pl ace of é?ranq‘(;go 3 ﬁzébso%glg’ﬁ(gﬁ %/%c{cﬁgbg} r%ﬂﬁreé%t%ﬂ i rW(?FrB enyl su i nate
di hydrate (%r@ l?befg& stli“i‘ﬁ% at 8'0""(}31*0@943hcﬁodrﬂE&lﬁﬁ@ﬂh@tv@asibﬂaﬁm@&@ﬁd‘ﬂl@ wi th Cul
(19 g, 100 mol , affording product as a white solid
(3.8 gl0 St epxtrelleftiyayd fcﬁ 24dads fWator Wmdziedlem? the gegyltingglagk Mcpllmgd war med
to 40 C and, cat echol . borane

reaction ni J?Y%ﬁtéa tings Tha §lidagesy ﬁ@g@&%@%‘%%@r‘%?%?dlﬁ?‘f allﬁeége St"%go C for
24 h. Room RV MsHrdBc AtidlavA 8 nhikfure 8 Stand for 2
days. V\aterﬁ(g\e/aggﬁg(g%y[gg) §€ﬁ%ﬂ§%rgglﬁn?2§n%gﬁg 58||1d col | elcte% by
filtration. adlyelrided (3B gas washed on the sinter with toluene to | eave a
beige solid, identified as [(E)-2-(2,4-difluorophenyl)vinyl]boronic acid
and a m xt uBEPt  anhydrides (3.8 g).

15 The title compound was prepared according to the method described in Example 3,

Step 3 using methyl 2-[(4-bromophenyl)sulfonyi]benzoate (Step 1) in place of (15)-1-
[2-({4-bromo-3-methylphenyl}sulfonyl)phenyl]jethanol and [(E)-2-(2,4-
difluorophenyl)vinyl]boronic acid (Step 2) in place of [(E)-2-(4-
fluorophenyl)vinyl]boronic acid. 8y (500 MHz, d® DMSO): 8.22-8.20 (1H, m), 7.94-

20  7.80 (7H, m), 7.69-7.63 (1H, m), 7.44 (1H, d, J 16.4), 7.39 (1H, d, J 16.4), 7.35-7.30
(1H, m), 7.19-7.15 (1H, m), 3.87 (3H, s). m/z (ES") 383 [(M-MeO)'].

Example 9
Methyl 2-({4-[(E)-2-(4-fluorophenyl)vinyl] phenyl}sulfonyl)benzoate
25 A suspension of the methyl 2-iodobenzoate (8.8 mL, 60 mmol), Intermediate 1 (20.4
g, 72 mmol) and Cul (17.1 g, 90 mmol) in DMSO (300 ml) was degassed by repeated
evacuation and release to Ny, then heated in an oil bath at 100 °C for 4 h. The cooled
mixture was partitioned between water (1 L) and EtOAc (600 mL) and the dense
suspension stirred for 10 minutes before being filtered through a plug of Hyflo®. The
30  residue was extracted with EtOAc (400 mL) and the filtrate transferred to a separating
funnel containing aqueous ammonium hydroxide solution (200 mL). The phases were

separated and the aqueous phase extracted with EtOAc (twice). The combined



Step 3 15 The title conmpound was prepared according to the nethod descri bed
in Exanple 3, Step 3 using nethyl 2-[(4-bronophenyl)sul fonyl]benzoate
(Step 1) wWo 2pdcanesoef (15)-1- PCT/GB2005/003353

[ 2- ({4- br onp- 3- et hyl phenyl } sul f onyl )ph@gyl ] et hanol and [(E)-2-(2, 4-

di f1 uorophenyl ) vinyl ]boronic acid (Step in place of [(E)-2-(4-

fl uor ophenyl ) vi nyl ] boronic acid. 8H (500 WVHz, d6 DVsSO: 8.22-8.20 (111, m,
7.94 20 7.80 (7H, m, 7.69-7.63 (1H, m, 7.44 (1H, d, J 16.4), 7.39 (1H d,
J 16.4), 7. S)BgaﬁlcSt@acti@ﬂS—Wen)wasﬁedﬁzitﬁ viafer(thed brie, dBeB@MESIOY), Elterediad (ES) 383

bheny! T aul | SAOTSRBERS gat405 The sl sravEmoBit il Gt PEFBIBESbat e (8. 8
m., 60 mmol ) hrr#r?att(%gﬁ'%’ (@ﬁlgntll cﬁ%@ (f/CHgClzy%mquPfe)sulﬁﬂg nfatrial ile%r}ﬂstaghsego mol )

i n DMSO (30 egasse repéate evacuation and r€l ease to N2,
t hen heat ed fiom 80P6dtO AlbAteRarst to bfifordahe ditle otapoiiidens colwluddss anysitlai(18.0@)s

partitioned between water (1 L).and EtOAc (6

suspensifon $8-pr Hod G 8 @QS’ %H?u@e@h’bsg)ogézﬁe%q{g%)) ﬂ%@gm’ggéﬁ %\8‘bl ug of
Hyfl o". The ( ) il trate
transferred 7?% rggfré???%% f%g‘ Igfﬁ%?gqﬁgglt}ghajn?r@oﬁ t?nﬁﬁ;%ér oxi de
sol ution (2QQHn), 3. 8@'(6}]9[9)3%5(@@”0 865 ﬁM}Meﬂ)’qd and t he aqueous phase
extracted with EtOAc (twi ce). The conbi ned WO 2006/ 021806 PCT/ GB2005/ 003353
-21 organic fractions were washed with water, then brine, dried (MgSOH),

filtered ani corigizﬁntrat ed in vacuo. The crude product | oaded onto silica
and purifie h chromat ography (eluant 1% Et 20 CH2C12) and the

resul tijng neviesyps- ({49[(5)@t(alﬂu(ﬁﬁﬁhexiyn)@myﬁwe@us&qbhy:p)mom afford the
title conpound as col ourl ess crystals g mp. 125 C. SH (500 Mz,
d6 DVSO): 8 Pzg:agech@cwmg teythe method ﬁﬁﬁarapleﬁ ep), usmgsmthwl 378 (4H, in)

(o, n, 3. deophgnady ipbheh pEmolyt 2 pqtnihe, il febafe ) e i
3- ({4- [ (E) - Zoli#n{ 4-Yy; Eﬂyllst)lﬂhﬁty Hihpb@ny b3 @suofmny d6b‘m7[80))i &42 Elr}gmar ed
according to the nethod of Exa -_br ormbenzoate

in place of &&t@¥, dd-b$. Bn%@nzggt@}l tahd. ODﬂt@rMaﬁﬁﬂ’é@_ﬁ 7y7r9 @BHadd Jot.7. sodi um
4- br omophenyd sub fknate; 4ilRygr 257 31509 MFES. DERs )§9%ﬁ\4ﬁ1ﬁ OF

Example 11
Methyl 2-({4-[(E)-2-(4-fluorophenyl)vinyl] phenyl}sulfonyl)-3-methylbenzoate
Prepared according to the method of Example 9 using methyl 2-iodo-3-

20  methylbenzoate in place of methyl 2-iodobenzoate. 6y (400 MHz, d® DMSO): 7.95
(2H, d, 1 8.5), 7.85 (2H, d, J 8.6), 7.71-7.67 (3H, m), 7.48 (3H, dd, J 6.7, 12.9), 7.31
(1H, d, J 16.5), 7.25 (2H, t, J 8.9), 3.89 (3H, s), 2.43 3H, s). m/z (BS™) 433
[(M+Na)'].

25 Example 12
2-[2-({4-[(E)-2-(2,4-difluorophenyl)vinyl]phenyl}sulfonyl)phenyl]-1H-imidazole
Step 1
2-(2-bromophenyl)-1 H-imidazole (WO 9407486; 1.0 g, 4.48 mmol) was dissolved in
THF (11 mL) and DMF (11 mL) and cooled to 0 °C. Sodium hydride (60% dispersion
30 in mineral oil, 197 mg, 4.93 mol) was added and the reaction stirred for 20 minutes.
2-(Trimethylsilyl)ethoxymethyl chloride (0.79 mL, 4.93 mmol) was added and the

reaction stirred overnight at room temperature. The reaction was quenched with



8.25 (2H, dd, J 8.0, 12.9), 7.98 (2H, t, J 8.0), 7.83-7.79 (3H m, 7.70
(2H, dd, J 5.7, 15 8.7), 7.45 (11-1, d, J 16.4), 7.31-7.23 (3H, m, 3.90
(3H, s). WD20{#B3)80897 [ MH]. Exanple 11 Methyl 2-({4- PCT/GB2005/003353

[ (E)-2-(4-fluorophenyl)vinyl] phenyl}subjonyl)-3-nethyl benzoate Prepared
according to the nethod of Exanple 9 using nethyl 2-iodo-3 20

nmet hyl benzoate in place of nethyl 2-iodobenzoate. SH (400 MHz, d6 DWVSO) :
7.95 (2H, d, J 8.5), 7.85 %ZH, d, J 8.6%, 7.71-7.67 (3H, m, 7.48 (3H dd,
J 6.7, 12. 9MeQH gien pattitiongd bgtween pter ndBL (2 he prgapicdagy wag dged (3H, s)
2.43 (3H, s) S). 43 (MtNa) +] .. .25 Exanmple 1

2-[2-({4-[( leggbéﬁ(ngﬁ)afl?ﬁf%ﬂ%dﬁ gﬁv?o)a!%lﬁ]% r]esl':iéuenpvas pun%'led by flash column

phenyl } sul f lto atfoid-gRBRANRPhSlyBPL -1 [ 2 tlidehi R B hedhit}i mi dazol e
(VWO 9407486?H¥b%@§§ﬂ%&48 nnnl)éﬁas dPssgfeeﬁ[iﬁﬁ THE ???ﬁnL) andb%WF (11
m.) and coolléHintida@lets Badi-winthpalid ded £60% di spersion 30 in mineral oil,

197 ny, 4. 9% nol ) was added and the reaction stirred for 20 m nutes.
2-(Tri r’r@thy)—gﬁgjyl)et hoxynet hyl chloride (0.79 nL, 4.93 mmol) was added and

the reaction)stril - i §ifoatBehehbB-1-82Cct i Oon was
guenched w ?hr[zﬁ)n%%gz/ %f?gﬂ%wgb %2%%@%%%@23 glgp I\?E?E then partitioned
bet ween wat €irinzetisy]EtyPethoxplmathyg siiFkinkidgasie Wrd@&r@baccpr@m@thcamthod of
Ot ok P 2 bRl S- 1S R e R bR R £ k™

chr omat ogr a

fn; ]S 2 \Mglf fg‘)ggﬁﬂ%&%ui %ssﬁe%?) ot Sﬁlké{ég%fhgﬁmtdzmba@ﬂh@@i)élﬁéﬁbhﬂd}lnteﬁhb&%Qﬁﬁ@le@e as an

2-[ 2- ({14 [ ( bf Iiferprizdéatdi f | uor ophenyl ) vi nyl ] phenyl } sul fonyl ) phenyl ]-1-{ [2-
(trimethylsilyl)ethoxy]nmethyl}-1Him dazole was prepared according to the
met hod of l e 1 using

2- (2- br omophenyh st B (ULiBRB Yk ) AR oy hisiggal e (St ep

1) in place o enyl ) et hanol and T nternedi ate in"place 10
of I nt er medi{f2-@riinettsiiyl)8thax glaletityil phHeifidazole (Step 2, 110 mg) in CH,Cl, (5 mL)

2 (2 (0102 (gl o spnend o e sulCom et 1
(5 m) 45 concentrated in vacuo and partitioned between saturated aqueous NaHCOj3; (20 mL)

and EtOAc (20 mL). The phases were separated and the organic phase dried

(MgSOQy), filtered and concentrated in vacuo. The residue was purified by flash

chromatography on silica (eluant 75% EtOAc/isohexane) to afford a colourless oil,

which solidified on treatment with Et;O. The solid was washed with 50%

20 FtOAc/isohexane and dried, to afford the title compound as a white solid (47 mg). oy

(500 MHz, d° DMSO): 12.11 (1H, s), 8.25 (1H, , J 4.6), 7.85 (1H, q, ] 8.1), 7.77-7.71

(2H, m), 7.69 (2H, d, J 8.4), 7.58 (2H, d, J 8.4), 7.51 (1H, t, ] 4.4), 7.39-7.29 (3H, m),

7.23 (1H, s), 7.15 (1H, td, J 2.5, 8.5), 6.94 (1H, s); m/z (BS") 422 [MH"].

26 Example 13
2-[2-({4-[(E)-2-~(4-fluorophenyl)vinyl]phenyl}sulfonyl)phenyl]-1H-imidazole
Prepared according to the method of Example 9 using 2-(2-bromophenyl)-1H-
imidazole (WO 9407486; 1.0 g, 4.48 mmol) in place of methyl 2-iodobenzoate. dy
(500 MHz, CDCls): 11.08 (1H, s), 8.35 (1H, d, J 8.0), 8.02 (1H, d, J 7.7), 7.69-7.67

30 (1H,m), 7.60 (1H,t,J 7.7), 7.46-7.38 (6H, m), 7.18 (1H, s), 7.10-7.03 (4H, m), 6.89
(1H, d, J 16.3). m/z (ES") 405 [MH'].



was treated wth trifluoroacetic acid (5 nL) and the solution stirred for
16 h, then 15 concentrated in vacuo and partitioned between saturated
aqueous Nsbic®/22d6m.) and Et OAc (20 nlL). The phases wece/Geepevmsasd and
the organic phase dried (MSO), filtermd and concentrated in vacuo. The
residue was purified by flash chromatography on silica (eluant 75%

Et CAc/ i sohexane) to afford a colourless oil, which solidified on treatnent
with Et 20 The solid was washed with 50% 20 Et QAc/i sohexane and dried, to
afford the tExampleddnound as a white solid (47 mg). 6H (500 MHz, d6 DMBO):

1211 (1R o) 1 8uonf 316 absigoibpBbay iy urshBphbpnf 507 71 (21

7.39-7.29 (3éxadizole 7. 23 (1H, s), 7.15 (1H, td, J 2.5, 8.5), 6.94 (1H s);
mz (ES) 422 [M—I+] 25 Exanple 13
2-[ 2- ({4- [ (EXeRL(4-f| uor ophenyl ) vi nyI]phenyl}sulfonyl)phenyl] 1H i mdazole

i Garol B (ReR b RSB A8 IR ult 8y Lm0 R0 BRI, o0
8H (500 Mizand@ydiadine h&&ra@fﬁ(O(OG-inLSZ) 32 ﬁmiiﬁ) wadd stifted dbgBtHe) at 180192 (1H d, J
7.7), 7.69-7.67 30 (1H, m, (1H, 7.7), 7.46-7.38 (6H, n), 7.18

(1H s), 7. lenpepbig fml. frrgtthe@ 2880 °C for 2 B, The oges)hydrazine(ma)remosed ivH+] . VO

2o ((4- [ (B0 EBF RN lsesﬁ&esiv. AP Erdigrrret ¢y pibagipts s 4

oxadi azol e Siaﬁq;hbrsﬁlfhﬁbwﬂd a&d&ﬁémbﬁ@@%@ﬁ@@&ﬂm émmgﬂltbm%bl@d@sﬁml e 8
Step 1; 150 ng, 0.46 mmpol) and hydrazine hydrate (0.06 niL, 2.32 mol) were

stirredlQ ogeltﬂﬁ@‘ﬂrea’{as rpéﬁmonﬁéh?%fﬁm EtQAq ad water anditheerganic siyeCwhpwashed.  The
excess hydrazu enmyv vac and, t he res di.ssol ved in

Cr ot hyl or ¢ ROYDilE and SERURRY GsBE AR O T Yo BT Bu RS FTER] 4 and ¢ ne
m xture heat@fomhtoSRpky 61 Siliba gamant Jtve Bi@@bﬂﬂ)héﬁaﬁt@ tPAeldQ-[-Khur e was
partltloned bet ween tOAc and water and the organic |ayer was washed wth

bri ne and evipeophayDwfopytnbenylihb3dessiadiseclase) war 3&%)3@1{ K400 MEzhdcol urm
br omophenyt ) SIS o Rrr 35 10531 b her 27 s . 580 R §65%ha e, do
15 7.78 (2H, m).
Step 2
The title compound was prepared according to the method of preparation of
Intermediate 1, Step 2, using 2-{2-[(4-bromophenyl)sulfonyl]phenyl}-1,3,4-
oxadiazole (Step 1) in place of 3-[(4-bromophenyl)sulfonyl]propanenitrile and 2,4-
20 difluorostyrene in place of 4-fluorostyrene. 8y (500 MHz, d* DMSO): 9.45 (1H, s),
8.35 (1H, d, J 7.8), 7.97-7.85 (8H, m), 7.47-7.31 (3H, m), 7.17 (1H, t, T 8.6). m/z (ES™)
425 [MH'].

Example 15

25 2-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]|phenyl}sulfonyl)phenyl}-1,3,4-oxadiazole
Prepared from methyl 2-({4-[(£)-2-(4-fluorophenyl)vinyl]phenyl} sulfonyl)benzoate
(Example 9) according to the method of Example 14 Step 1. &y (400 MHz, d°
DMSO0): 9.48 (1H, s), 8.36 (1H, dd, J 1.3, 8.0), 8.00-7.82 (7H, m), 7.74-7.70 (2H, m),
7.49 (1H, d, J 16.5), 7.34-7.24 (3H, m); m/z (ES") 407 [MH'].

30

Examples 16 — 25
The following were prepared by methods analogous to those of Examples 12 and 13:



DMSO): 9.42 (1H, s), 8.35-8.33 (1H, m, 7.97-7.91 (2H, m, 7.86-7.84 (3H,
m, 7.80- 15 7.78 (2H, in). Step 2 The title conpound was prepared

accor di ngvoaoadnmeismet hod of preparati on of | nternedi at e PET/GH20¢5/@3358Si ng
2-{2-[(4-bronophenyl)sul fonyl ] phenyl }- 1,48, 4- oxadiazole (Step 1) in place
of 3-[(4-bronophenyl)sul fonyl]propanenitrile and 2,4 20 difluorostyrene in
pl ace of 4-fluorostyrene. 6H (500 WHz, d6 DVSO: 9.45 (1H, s), 8.35 (1H,
d J 7.8), 7.97-7.85 (84, m, 7.47-7.31 (3H m, 7.17 (1H t, J 8.6). mz
(ES) 425 [ MHf. (Egyﬁrrpl e 15 25

2-[2-({4-[ (E) &< (45%] varophenyl ) vinyl ] phenyl }sul fonyl ) phenyl ] -1, 3, 4- oxadi az
ole Prepare H R

2-({4-[(B)-2 ' '
according to the nmethod of Exanp
(1H, s), 8.36 (1H, dd, J 1.3, 8 ,
7.49 (1H, d, J 16.5), 7.34-7.24 (3H,

phenyl } sul fonyl ) benzoate (Exanple 9)
14 Step 1. OH (400 MHz, d6 DWsO): 9.48
8.00-7.82 (7H, m), 7.74-7.70 (2H, m,
F): mz (ES) 407 [ MH]. 30 Exanples 16

- 25 The foll ow ng e prLepeLEd— by ethods—anmatogots—to—-those of Exanpl es
12 and 13: VO 2006/ 03T2EPBAR EH05/ 003353 - 2SI VIR | Exampl e R1 2
mz (ES) [MR+] 16 iGNt azol @ Y thfzddy H 1- M dazol - 2-yI|437 18 H
pyrazol -3-yl 405 19 F pyrazjol-3-yl 423 20 F 1.2 . 4-triazol-3tyl 424 21 H
1,2,4-triazol-3-yl 408 22 H IdxazbMeZimifazéR2-yl | 437

18 H | pyrazol-3-yl 405

19 F | pyrazol-3-yl 423

20 F 1,2,4-triazol-3-yl 424

21 H 1,2,4-triazol-3-yl 406

22 F oxazol-2-yl 424

23 F 1,2,3-triazol-4-yl 424

24 F | 2-pyridyl 434

25 H | 3-pyridyl 416




23 F 1,2,3-triazol-4-yl 424 24 F 2-pyridyl 434 25 H 3-pyridyl 416 WO

2006/ 021806 PCT/ GB2005/ 003353
O _ 2 2SPvOR0)6/0206 5 |

thereof; wherein: nis 0 or 1; Rl represents Hor F, R2 represents
hal ogen, CN, CONH2, Cl1_4al kyl or Cl1_4al koxy; 10 R7 represents H or

Cl 4allcyl;

and Z represents hydroxyCl_6al kyl, or Cl. 6al koxycar bonyl ,

5- or 6-menbered heteroaromatic ring which optionally bears a nethyl
subst it uent .CRAIMS: opound according to claim 1 wherein Z represents

hydr oxyCl
represents

15 6al kyl. 3. A conpound according to claim1l wherein Z

Cl_ 6al koxycarbonyl. 20 4. A conpound according to claim1l

wherein Z represents aA%ompbufetoffesiigs Bd het eroaromatic ring which
optionally bears a nethyl substituent. 5. A conpound according to any

previous claimwherein Z i€ ortho to the sulfone _moiety in formula I.
6. A conpound according to §laim1 selected from

-25- CLAIMS 1. A conmpound of fornula I:
or a pharmaceutically accept abl ecsadBR20@voob3sdr at e

Z

or

25

a

S)-1-[2-({4-[(E)-2-(4-fluorgp nylﬁw ony|l ) phenyl ] et hanol ;
(1 S)-l-[2-({4-[(E)-2-(2,4 i .
sul fonyl ) phenyl ] et hangkz)n A 2006/ 08218
R7
5 I
or a pharmaceutically acceptable salt or hydrate thereof;, wherein:
nisOorl;
R! represents H or F;
R? represents halogen, CN, CONH,, C,.4alkyl or C,.4alkoxy;
10 R’ represents H or Cj.4alkyl; and
Z represents hydroxyCi.salkyl, or C;.¢alkoxycarbonyl, or a 5- or 6-membered
heteroaromatic ring which optionally bears a methyl substituent.
2. A compound according to claim 1 wherein Z represents hydroxyC;.
15 galkyl.
3. A compound according to claim 1 wherein Z represents C;.
salkoxycarbonyl.
20 4. A compound according to claim 1 wherein Z represents a 5- or 6-
membered heteroaromatic ring which optionally bears a methyl substituent.
5. A compound according to any previous claim wherein Z is ortho to the
sulfone moiety in formula I.
25

6. A compound according to claim 1 selected from:

(15)-1-[2-({4-[(E)-2-(4-fluorophenyl)vinyl ]phenyl } sulfonyl)phenyl]ethanol;

(18)-1-[2~({4-[(E)-2-(2,4-difluorophenyl)vinyl|phenyl } sulfonyl)phenyl]ethanol;



26 (1S5)-1-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]-3-nethyl phenyl }

| f onyl ) phenyl ] ethanol;

- ({4- [ (\Ep-2206(021d0b uor ophenyl ) vi nyl ] phenyl } sul f onyl ) phemrgirjagaoésznnsds3
-({4- [(E)-2-(2,4-difluorophenyl)vinyljegphenyl } sul f onyl ) phenyl ] net hanol ;
({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl }sul fonyl ) phenyl ] propan-2-ol 5
({4-[(E)-2-(2,4-di fl uorophenyl)vinyl]phenyl}
ny
I
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and hytr ot eneer SR e R PP b TRGE e BRankiedr T g o compound
accordi ng t anet@fiy3 p{@KE)’lgEMQiu@tdﬁh&%v&y%ﬁéﬁﬁ}%ﬁ%ﬁﬁ%eh%a&cCept able carrier.

20 8. A conpound accordi ng ané of clarnms 1-6 for use in treatnent of the

human biddy. @ethyhe({#sKEbP- (é fhlg @ndl)vawd;]@hmyhbutfomdh% ngfthydbeizosies1- 6 for the
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15 2-[2-({4-[(E)-2-(4-fluorophenyl)vinyl]phenyl } sulfonyl)phenyl]-1,3,4-oxadiazole;

and pharmaceutically acceptable salts and hydrates thereof.

7. A pharmaceutical composition comprising a compound according to

any previous claim and a pharmaceutically acceptable carrier.

20
8. A compound according to any of claims 1-6 for use in treatment of the
human body.
9. The use of a compound according to any of claims 1-6 for the

25 manufacture of a medicament for treatment of a condition mediated by 5-HT5a

receptor activity.

10. A pharmaceutical composition according to claim 7 which additionally
comprises gaboxadol. '
30



depression. 5 12. A process for preparing a conpound of formula | as
defined in claiml conprising reaction of a brono- or iodobenzene

deri vat i we0(28)6/02ig0h a stil benesulfinic acid salt (10): PRT/GB2005/00335X2
Na+O2S- HHF (R2) R7 (9) (10) 10 whefe X2 represents Br or | and R,
R2, R7, n and Z are as defined in claim1.

11.  The combination of a compound according to any of claims 1-6 and
gaboxadol for use in treatment or prevention of sleep disorders, schizophrenia or

depression.

5 12. A process for preparing a compound of formula I as defined in claim 1

comprising reaction of a bromo- or iodobenzene derivative (9) with a stilbenesulfinic

acid salt (10):
R!
z 2
Q‘X Na+OéS' c=C F
®>, H H
R7
) (10)

10 where X2 represents Br or [ and Rl, RZ, R7, n and Z are as defined in claim 1.



