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The present invention relates to a novel class of conpoupgdgy.fhedk salts,
pharmaceuti cal conpositions conprising them processes for mating them and
their use in therapy of the human body. In particular, ‘the invention

rel ates W® WI8H3sul phones which nodul ate the processi ng ®cTABRR2/08%6
y-secretase, and hence are useful in thhe treatnment or prevention of
- Al zheiner's di sease. Al zheiner's disease (AD) is the nost preval ent form of
denentia. 10 Although primarily a disease of the elderly, affecting up to
10% of the popul ati onneyeI! by @oerAx8a., St prsonat&ect s signifi cant
-nunbers of younger patients with a genetic predisposition. It is a

neur odegenerative disorder, clinically characterized by progressive |oss
~of menory and __cognitive func;tion];%and pat ho{o ically characterized by the
deposi tion of H&e g&‘fﬁ%‘ééﬂ’%ﬂ“&?“ﬁ? e thedwye 'Eﬁgaéé@@é’owseﬂwﬁrcal and

associ at i brai r.eqi- : Th |.agques mainly c rise
ibri | | sty PRelmalBRlieRtalthpoltibiE EhnrliRE R hd HEedR Rl miiBe, 2ces

i ncl ugli nghtheapdthbirvese/in SREAEY a8 the hufndBody O TASSH @A, 3RK! 0 d
precursor protein.(APP) to formA(3 is well docunented in'the literature
and i s réuvenien relates kanprel, sulphyw@owhidi rositiatarties prevessing) i APP y f ew

reports in the |jteratyre of. co nds.with inhjbitory activity towards
y-secr et 2¥5ELE 853?@&1‘%%3@613@%&’!&}%%%@” geprefeniieR pbwed in WO

01170677 A1 M8 QP §128a58! evant conpounds are peptides or peptide
derivatives.. 25 ﬁ'ue present invention discloses a novel class

of . non- pept i diAdzheiong@dsiditeand (£D) & tha ekt brévalehe foraaf MRAerftia Pr eventi on
of AD b - '

- f()) yAlthough primarily a disease of the elderly, affecting up to 10% of the
o population over the age of 65, AD also affects significant numbers of

younger patients w1th a genetic predisposition. It is a neurodegenerative
disorder, clinically cﬁaracterized by progre'ssive loss 6f memory and
cognitive function, and pathologically characterized by the deposition of
15  extracellular proteinaceous plaques in the cortical and associative brain
regions of sufferers. These plaques mainly comprise fibrillar aggregates of
B-amyloid peptide (Af). The role of secretases, including the putative y-
-secretase, in the processing of amyloid precursor protein (APP) to form AP
is well documented in the literature and is reviewed, for _example,. i WO
20 01/70677. |
' There are relatively few repo'rf;s in the literature of compounds with
~inhibitory activity towards '\I?secretase, as measured in cell-based assays;
These are reviewed in WO 01/70677. Many of the relevant compounds are
peptides or peptide derivatives.
25 The present invention discloses a novél class of non-peptidic
| compounds which are useful in the treatment or prevention of AD by
modulatil_lg the processing of APP by the putative 'y-secretése, thus
arresting the production of Af.

The present invention provides a compound of formula I:




nodul ating the processing of APP by the putative y-secretase, thus
arresting the production. of The present invention provi gegsaa.segagound of
formul a I,W JDA; F@é uary 2006 WD 03/018-543 PCTI GB02/ 03806 2 Rlc | wherein:
mis 0 or .01 %resents CN, OR2a, COR2R2a or CON(R2a)2; PETHEBM2086esent s
- H, Cl-4alkyl or OH Rlc represents H o2 Cl4al kyl; Art represents phenyl or
- pyridyl, either of which bears 0-3 substituents independently sel ected
“from hal ogen, ON, NO2, CF3, OH, OCF3, C; -4al koxy or Cl4al kyl which
optionally bears a substltuent sel ect ed 1ORF‘r om hal ogen, ON, NO2, CFa, OH
and G -4al koxy; Are represegis@heny is sulBtituted in the 2- and
5-positions wth hal ogen; R2a reg 1} 6al kyl, Cs_6cycl oal kyl,
C3-6cycl oal kyl d _6al kyl, C2- @g?k‘e any of whi ch optionally bears a
substituent selected from 15 hal ogen, N02R ‘CF3, OR2b, CO2R2b, N(R2b) 2,
CON(R2b) 2, Ar and COAT; or R2a reprefents Ar; or two R2a groups together
with a nitrogen atomto which they are rrutually attached may conpl ete an
N het er ocywhgteigr oup bearing 0-4 substituents independently selected from
=0, =S, hal ogen, Cl_ 4al kyI ON, N2, CF3, OH, G -4al koxy,

G - 4al koxycar boFi‘illiSU dy, " anmino, 20 Ci1- 4a| kyl am i no, di (Cl-4al kyI )am no,

Co- Boycl oal kyl CRATRYE < BRG TRArGPRRE g7 GPNGPER: opri gﬁéfl ) bears a
substi g uent s eI ROURAréde@®E H, Cryalkyl or OH;
Ric represents H or Ci4alkyl;
Al represents phenyl or pyridyl, either of which bears 0-3
substituents independently selected from halogen, CN, NOs, CF3, OH,
OCF3, Cisalkoxy or Ci4alkyl which optionally bears a substituent selected
16 from halogen, CN, NOg, CF3, OH and Cialkoxy; - |
Ar? represents phenyl which is substituted in the 2- and 5-positions

with halogen .
R‘{a represents H, Cisalkyl, Cs¢cycloalkyl, Cs.acycloaﬂcleI.sa]kyl,
Cy.salkenyl, any of which optionally bears a substituent selected from
15  halogen, CN, NOy, OFs, OR®, COsR®, N(R2)s, CON(R2),, A and COAT: or
R2a représents Ar; or two R2a grofipé together with a nitrogen atom to
WhiCh they are mutually attached may complete an N-hefe_rocyclyl group
" bearing 0-4 substituents independently selected from | =0, =8, halogen, C:.
salkyl, CN, NOq, CFs, OH, Cy.4alkoxy, Cyalkoxycarbonyl, COsH, amino,
20 Craalkylamino, di(Cr.salkylamino, carbamoyl, Ar and COA;
R? represents H, Cisalkyl, Csscycloalkyl, Cs.scycloalkylCrealkyl,
Czsalkenyl, any of Whiéh- optionally bears a substituent selected from
halogen, CN, NOs, CF3, OH, Ci_salkoxy, C14alkoxycarbony1, CO2H, amineo,
Ci4alkylaming, di(Crsalkyl)amino, carbamoyl, Ar and COAr; or R20 .-
25  represents Ar; or two R? groups together with a nitrogen atom to which
, they_ are mutﬁally attached may complei:e an N-heterocyclyl group bearing
0-4 substituents independently selected from- =0, =8, halogen, Ci4alkyl,




hal ogen, ON, NO2, CF3, OH, Cl-4al koxy, C -4al koxycarbonyl, CO2H, am no,

Cl- 4al kyl am no, di (Cl-4al kyl)am no, carbanoyl, Ar and Co?iﬁebﬂﬁryﬁﬁ}% 25
represen%A%" or two R2b groups together with a nitrogen atonito which
they are P %’ISPV attached may conpl ete an N heterocycl yl pgriaepzdmses | ng
0-4 substituents independently selected from- =0, =S, hal ogen,. Cl-4alkyl,
14 February 2006 3 PCT/ GBO2/ 03806 ON, N02, CFs, OH, d -4al koxy,

- Cl1- 4al koxycar bonyl, 002H, am no, Cl1_ 4al kyl am no, di (G 4al kyl ) ani no,

~car banmoy! ,CIN; N (FQADH AC 1 S8R, t "E‘Bﬁ’@ h bearing 0-3
substituents sel ected frolrhI ha?%%g%@m- aixtg@{yltﬁl@@dda?é%’alm

Cl4al koxy,4a@$ﬂm@>¢8§1«bﬂkyl)amiammbaﬁbylﬁ}aiﬂgﬁdtm@mr; di (Cl4al kyl ) am no,
carbanoyl, G . 4al kyl carhanmpyl _and di (Cltal kyl ) carbanoyl; or a

phar maceut i cal %‘%{Qﬁ%ﬁ{{)&legﬂ pr ﬁﬁ@r@@ﬂh &g Gr3aathsiuents selestedor e t han
once in f@rdp! ¥ SHIRS tp rgof ,nthe jndiyi dual ,occurrences

~ of that vari agllad éégaér?% Gf%a?ﬂﬁéggﬁﬁﬁg’e@?&g@h@&%ﬁw S L

speci f3 ed andinoyCegalldybarin, difCy @XBARSRINY,) caMendbily Ulla%\yﬁﬁ(l@?fbérﬁo n integer

al Ky

greater th_agrdj efers to_straight-chai ned and branche groups -
wherein t A& Desghemaylient carbon atoms is in the range | to x.

Particul ar al ky] s. incl ude net e |, n-propyl, isopropyl and 15
t-butyl. Deri vé%aih%%g%%ﬁ%lﬁ‘ a X@ﬁcﬂg\é&’@f%gﬁk%f "hydr oxyCl - 6al kyl ",

"het er oaryl " Cl\8adr "aﬁ%feﬁhﬁﬁ‘ﬁ‘%%%é%?ﬁ?ﬁﬁul%g%o be construed in

~an anal ogous manner. The ‘expressi on Y88 herein refers

t 0 nonar ofebstituent boeneof, thedndividaal dicaysinices by thficaaapid iRy Syst ens

TP PR320 Syt G O AT S0 10 W0 YT opropy

As used herein, the expreséion “Ci<alkyl” 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 include methyl, ethyl, n-propyl, isopropyl and

15 t—butyl_. Derived expressions such as “Ce-salkenyl”, “hydroxyCi-salkyl”,
"heteroaryl"Cisalkyl, “Ca-galkynyl” and ."C1.salkoxy" are to be construed in
an analogdus manner. '

The expression “Cs-geycloalkyl” as used herein refers to nonaromatic
monocyclic or fused bicyclic hydrocarbon ring systems comprising from 3 to

20 6 ring.atqms; Examples in_clude cyclopropyl, cyclobutyl, cyclopentyl,
: cyclohexyl, and cyclohexenyl. _ '

The expression “Cs-6 cycloalkylCy.ealkyl” as used herein includes
cyclopropylmethyl, cyclobutylmethyl, cyclopentylméthyl and "
cyclohexylmethyl.

25 _ The expression "N-heterccyclyl" as used herein means a cyclic or
polycyclic system of up to 10 ring atoms selected from C, N, O and S,
wherein none of the constituent rings is aromatic and wherein at least one
ring atom is nitrogen and bonding is through said ring nitrogen. Preferred
N—het’erocyclyl groups are monocyelic systems of 4-6 members, such as

30 -azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, | |
_ thiomorpholinyl, imidazolidinyl, oxézo]jdin.yl and .thjazolidinyl:




The expression "Cs-6 cycloal kyl G . sai kyl" as used herein includes

cycl opropyl met hyl, cycl obutybnet hyl, cycl opentyl nethyl angg, 2006 _
cycl ohexyl nmet hyl . 25 The expression "N-heterocyclyl" as usegmﬁ%rm n neans a
-cyclic or polycyclic systemof up to 10 ring atons selected fromC, N, O
and S, wWH&EHSHEne of the constituent rings is aromatic X&A/GHA30330¢" at

| east one ring atomis nitrogen and bording is through said ring nitrogen.
-Preferred N-heterocyclyl groups are nonocyclic systens of 4-6 nenbers,
such as 30 -azetidinyl, pyrroladinyl, piperidinyl, piperazinyl,

mor phol i nyl, t liltenetmessionyheténsadolcls diatyhercin anednsiareycliand
thiazolidinyl. 14 February 2006 WO 03/018543 4 P /]%82/ 03806'  The

expr essi on Poheavehe sysiem gkupded hepgiato e%{?eéyic'Er‘P o QarddScl i ¢ system

of up to 1Qing atons,sel ected fromC . i .l east one
of the g:ong‘fl?efrl?g[ﬁ?tc ?er 533850%{5&8&’355‘[6%5%#\‘ %18%%%,1%5‘?313{;%6‘{6‘;%&%@9?% g atom
- which. is @4d&loddahg GR6RORNIdN Rf sthiee $hhRLRIBE.Y Profdted Betaoarypnocycl i ¢
systens of 5 or 6 nenbers such as pyridinyl, pyridazinyl, pyrimdinyl,

pyrazi dyl , gpyapohy monocydlic systemmsl of Hogr 6zoempbers swelx ol yyri azol yl ,
t hi azolyl, isoihiazolyl, .imdazolyl, oxadi |yl tiazolyl a
‘t hi adi azol Wl"gia@wé; Pﬁ'}mlﬁémqe}? L aviel r%‘ﬁﬂrlt Q%??’?gﬁade

tetrazol e,  RotHiiad1yl cimitd: "
A

used. herein 1 nc

fl uori ne. abdagblyd ahdehtddiapsigl groeps. Fhothdissxaniphediftisterodiyt geoumounds of
fornmula f may advantageously be in the form of pharmaceutically acceptable

salts, butindudeterarele, kddtheiaging andila3 fHE1a7BPar ati on of the said
compoygds or of oy 15 Lhehy, RASLIACGUL KRkl RERRRLARLGiRE! ioridy bl @
phar métteut i cal | y g _

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

For use in medicine, the compounds of formula I may
advantageously be in the form of pharmaceuntically acceptable salts, but
other salts may be useful in the preparation of the said coﬁ:tpounds or of

15 their pharmaceutically acceptable salts. Suitable pharmaceutically
. acceptable salts of the compbunds .of this invention include acid addition
- salts, such as those formed with hydrochloric, sulphuric,
_methanesu}phonic,- fumaric, méleic, succinic, acetic, benzoié, oxalie, citric,
tarfaric, carbonic or phosphoric acids, and, where the compounds of the |
20 invention carry an acidic moiety, sodium, potassium, calcium or

_ magnésium. sailts, and salts formed with suitable organic ligands, e.g.

quaternary ammonium salts or pyridinium salts.

Where the compounds disclosed have at least one asymmetric centre, they

may accordingly exist as enantiomers. Where the compounds possess two or

254 more asymmetric centres, they may additionally exist as diastereoisomers. It is to
bé understood that all such isomers and mixtures thereof in any proportion are
~ encompassed within the scope of the present invention.
Regardless of the presence or absence of asymmetric centres, certain
30 _compounds disclosed may exist as enantiomers by virtue of the asymeﬁy of

the molecule as a whole. Itis to be understood




acceptabl e salts of the conmpounds of this invention include acid addition
salts, such as those fornmed with hydrochloric, sul phuri C 14 Febru
. . . .. . ; eb; 2006.

nmet hanes g fumaric, maleic, succinic, acetic, benzoic, "oXalic,

. . 43 ! . . .
citric, artarrc, carbonic or phosphoric acids, and, V\herp%ﬁ(lgs@ozﬁ,?gmounds
of the 20 invention carry an acidic noi®ty, sodium potassium calclium or
magnesi um salts, and salts forned with suitable organic |Iigands, e..qg.
~quaternary_ammonium salts or pyridiniumsalts. . 25 30 Where the conpounds

di scl osed Habdnaucheases both asymoiRhets, AT Shurbl Her5RYn 4c0T di Nl Yy exi st

as enanti I3 .Were the cqonpounds possess two or nore asymetric
centres, PORAYRREgi incKigr withia She acomi alitherinobstior) snd khai S t0  be

under st 00Gtti@tir 54 _ ' rs an L. Xxtures thereof in any proportion are
enconpassed W t hi nfof%eff%%g%%@?‘ﬁgt%gﬁeﬁgl%ﬁﬁpﬁm$];ﬁ41 bRega(ridI gjss Iof tge
presence oepedseabative bl Bhefahe SossH1L in_;compounds di scl osed may
- exi st 528 en%ntiomers by vi rtueeoéothe ae;ﬁénm%ﬁéfgblfmletgﬁg file as .a

whol e. pdicgtedhe under st ood WO 03/ 018543 5 14 February 2006

PCT/ GBO2/ 03806 t hat ir% such cases ?Oth enanti oners, and m xtures thereof in
any proportion, ar &2 h‘aca'ei'@auaﬁm foxmulask gyl reprasents opiohillp, and t hat

struct ur asubstitated HHIER 61 4 l.ecyl es of this e shall be

representative of g)ot hgo%txﬁlgdggé}gi elcgﬁ%?f? 6‘?\‘?&1 ' sipgtiaded phenyd se 5

i ndi cat edor $rpymidylc dup dsipeferdbliyeelattad rordphe §p tsﬁ&ofg}gifl%'@l Ly

substituted phenyl or pyridyl, in particul ar optionally {®d phenyl

or 3-.pyr__it§§ﬂ +PRF tl‘?%wﬁgfbh@ﬁ%nym ﬁc@m&iﬂum&mﬁtﬁyyhnarﬁ%@ggﬁﬁétut ed in
10 ~ substituted in the 3- and 4-positions by halogen.

Ar?is preferably 2,5-difluorophenyl.
In particular embodiments, Ar! is 4-chlorophenyl or 4-
trifluoromethylphenyl and Ar? is 2,5-difluorophenyl.
| R typically represents H, methyl or OH, preferably H.
15 310 typically represents H or. methyl, preferably H.
' When m is 1 R% and Ric preferably don not both represent Cialkyl.
Particular values of R? include H, phenyl, pyridyl, Cs.scycloalkyl
(such as cyclopropyl, cyclobutyl and cyclopentyl), Ca.scycloalkylCysalkyl
(such as cyclopropylmethyl), Ca.salkenyl (such as allyl), and linear or
20 branched“()l.salkyl which is optionally substituted with CFs, Ar, OR2b,
N(R2)z, COsR® or CON(R), |
' Examples of N-heterocyclyl groups represented by ‘N (R22); include
piperidin.—l-yl (optionally substituted with OH, COzH, CO2Cr4alkyl, Me or
Ph), piperazin-1-yl (optionally substituted with Me or Ph), morpholin-4-yl,
25  thiomorpholin-4-yl, 1,1-dioxo-thiomorpholin-4-yl, 2-oxo-imidazolidin-1-yl,
5,Sﬂdimethyl-2,2-dioxo-oxazolidih-3-yl, 2,5-di0xo—imidazo]idin;1-yl, 2-0%0-
‘oxazolidin-3-yl, 2-oxo-pyridin-1-yl, and Z-oxo-pyrrolidin-1-yl.
R? typically represents H or Craalkyl.
- ‘When Z represents OR?:, R22 aptly represents H, Ar (especially
30 -pyridyl), alkyl (such as methyl, ethyl, propyl or butyl), or substituted alkyl

(especially CHoAr such as benzyi or pyridylme_thyl).




‘the 4-position with hal ogen, nmethyl or trifluoronethyl and phenyl groups 10
substituted in the 3- and 4 -positions by halogen. Are .Lﬁ:eg efﬁfogbly N
2,5-di fl uorophenyl. In particular enbodi nents, Ari is 4-chl ‘{rj‘a’) enyl or 4-
trifluoronethyl phenyl and Are is 2,5-difluorophenyl. R b typically
~represent WwoHps/emeidiyl or OH, preferably H 15 Ric typical | pcrepeessials H
or. nmethyl, preferably H Wen mis | Rgb and W preferably don not both
represent Ci-4alkyl. Particular values of Rea include H phenyl, pyridyl,
Cs-ocycl oal kyl  (such as cycl opropyl, cyclobutyl and cycl opentyl),

G3. Boyel oal k! Cyfigh otlepr b4l ASIQUCKSRLARY LIS BCG: SRUIERIL, hsuch as

allyl), and linear or ranche ch 1s optionally substituted

with CFs, AiethoR2thyl NoBab) & b&e?R2b or CON(R2b) 2. Exanpl es of
N- het er ocycl yl groups represented by N(R2a)2 include _ piper'idin-1-yl
(optionally subd¥hemZeeprpsemtonO 2, Hrp 872 grgusA indgpesdently) |

' i n-1-vl ' | . bstjtuted,with M P hol#h nz4-yl, 25
e e A e
5, 5- di met hyi- - gl 0PI LD 2 ' W §zpldpiisn a 2- -
oxazol i n%d%feé?ﬁ ;6 B Dyr di”lr’ll-g'i%ﬁl\yg]ﬁgg ey ot B 9. ?f’].‘)%gz%g oxe
typical |y rapresseis H dhdthcGithe#abiindsentthEl alkyle(snek entraetiffaptiBdanapt | y

b opy T or  BIRRIY isoprombetE, sebikgh titdalel Pailetpiplani et henyyl or
P e B 9, BRI, TSR G R 2,
propyl or &lydlcylalkyl (such as cyclopropylmethyl) or substituted alkyl (such as
10 alkyl subst{tuted- with Ar, especially 2-pyridylethyl, 3-(imidazol-1-yl)propyl
or 2-phenylethyl; or alkyl substituted with CFs, COzR2b, or CON(R2b),,
especially 2,2,2—triﬂuor0ethy1, methoxycarbonylmethyl or
carbamoylmethyl). Alternatively, the two R?2 groups complete an N- .
_ heterocyclyl group, such as morpholine, thiomorpholine, thiomorpholine-
15 1.,1-d‘ioxide, 4-methylpiperazine, 4fpllenylpiperazine, piperidine, 4-
‘hydroxypiperidine or piperidine which is substituted in the 3-or 4-
position with COzR? and/or Cisalkyl, especially 3- or 4-carboxypiperidine,
3—, or 4-ethoxycarbonylpiperidine, 3-carboxy-3-methylpiperidine and 3-
ethoxycarbonyl-3-methylpiperidine. . | |
20 . - Examples of individual compounds in accordance with formula I are
pi'ovidéd in-the Examples section appended hereto.
The compounds of formula I have an activity as modulators of the
| processing of APP by y secretase. |
| The present invention also provides a pharmaceutical composition
25 cbmpﬁsing ﬁ compound of formula I, or a pharmaceuticaﬂy acc_:eptéble salt
thereof, and a pharmaceutically acceptable carrier.
Preferably these compositions are in unit dosage forms such as tablets,
pills, capsules, powders, granules, sterile parenteral solutions or
Suspensi(ms, metered aerosol or liquid sprays, drops, ampoules,
- 30 tfansdermal— patches, auto-injector dévipes or. suppositories; fox: oral, -

parenteral, intranasal, sublingual or recﬁal administration, or for




When Z represents CON(R2a)2, the Rea groups independently represent H or
optionally substituted al kyl, cycl oal kyl, cycl oal kyl al ky : a%g’gnyl , or
t oget her conplete an N-heterocyclyl group- Very aptly, one LE presents
H and the ot her represents H, al kyl (such as nethyl, ethyl, n- propyl,

i sopropy™O Y8431, sec-butyl, tert-butyl or 1- et hyl propyIQCT,(?b(}&ﬁ,g%(d( (such
as allyl), cycloalkyl (such as cycl oprdpyl, cyclobutyl or cyclopenty

- cycl oal kyl al kyl (such as cyclopropylnethyl) or substituted al kyl (such as
10 al kyl substituted with Ar, especially 2-pyridylethyl,

3- (i m dazadminiskyatiophly mhalalmh@nwﬂﬂlatmnorml idpssibstolat ed with CF3,
GzR2b, or CO\I([%b) 2, espeC| aI I ,2,2-trifluoroet hyI

nmet hoxy c afbBh é‘?WPh(ﬂS ab lrln@m} Ia)ctivﬂllngl‘aélten‘#ﬁ mixedevitho Rea

I
hi orror Sﬁ‘*??‘ﬁ%ﬁa% Rrbeal G e%‘i%u a8 iy ataondr iahlePrgiparasienes
4- pheny| gimperazo mhos@slﬁﬂreddhﬂfhea% 8&%9@%9&196&&% dP) 1@)82611'%'@9 whi ch i's

substituted in the 3- or 4- osition wth an
espect al If91'1@e dfltqﬂ@etr@‘éﬁ&gﬁl pmsdﬂh@;MIMtdosdgefMe&nMﬁ)ﬁ-@hgpm di ne,

O B e it dta”fr:%%a;énagt 8168 o ezt ind ok e | are
pr ovi dedm@rgdj&lﬁx@ggjﬁﬁ ‘?ﬂge;g]]%%seﬁgn Lglel?co(%e ds of formul a

| have an activity as rmdu at ors of ocessing o Ty secret ase.

The pres ethenmsewnnmmmided tpiprevidiesa do@i‘@ foree b ifopdin LGP 41 Q) % 6’r?f5 "
able sa

conprisin nd of forpula 1, or phar maceutical |y accep
t her eof , g‘?’ﬁ ﬁ&lﬁr‘?ﬁtéﬁldieé‘a]lb i@’é@%@l@l@ﬂ% 1DaW0 &1/706'% .er abl y these

- conpesi t I ons h as tablets pills, capsules,
powder s, gran?lh &&g{tdgl} e‘t%}?lginp glnov GPTBIPsT ?nsgft HE‘FS&% met er ed

aer osol mvenitipi thagPb@jtcorf6:0Rsd A RMESStra3fork E)?Eﬁ oF SIS hes,

aut o-i nj ec é%dew ces or suppositories; for oral par raa

i nt r anas@clu ggpg@t@ﬁ@]@txonéc@ata@dTﬂmmdtsmps,oaqlfl@dus or oil.
suspensions, and flavoured emulsions with edible oils, as descrlbed in WO

01/70677.

In one embodiment, there may be provided a compound of formulaIor a

- pharmaceutically acceptable salt thereof for use in a method of treatment of the
- human body. Preferably the treatment is for a condition associated with the
deposition of B-amyloid. Preferably the condition 18a neurologicai disease having

20 associated B-amyloid deposition such as Alzheimer’s disease.

The present itlvention further provides the use of a compound of
~formulalora pharmaceutically acceptable salt thereof in the manufacture
of a medieament for {reating or preventing Alzheimer’s disease.
~ Also disclosed can be a method of treatment of a subject suffering from

25  orprone to Alzheimer’s disease which comprises administering to that
subject an effective amount of a compound according to formula Iora

.pharmaceutlcally acceptable salt thereof.
For treatmg or preventing Alzheimer’s disease, a suitable dosage

level is about 0.01 to 250 mg/kg per day, preferably about 0.05 to 100
30 .mgkg per day, and especially about 0.1 to 50 mg/kg of body weight per




14 February 2006 WO 03/018-343 7 PCT/ G602/ 03806 adm ni stration by
i nhal ation or insufflation. For preparing solid conpositjgns s%:dg as
tabl et s, é}&e Pr'_nci pal active ingredient is mxed with a pehar ceuti cal
carrier, KO he conventional tableti ng i ngredi ents AEdvEBR2O3%00SE
skill'ed in the art, e.g. as described & WO 01/ 70677, and forned into unit
dosage forns. Typical unit dosage fornms contain fromO0.1 to 500 ng, for
-exanple 1, 2, 5, 10, 25, 50, 100 or 200 ny, of the active ingredient.
Tabl et s ord$y.| The GoripttiiRMahy beHRsinitefed o Pregiftinest to 4 @frhes pbse
conpounded to provide a dosage form affordi ng the advantage of prol onged
~action, asdapsbr see cases, leweanet edosage wotsideidezd lintids Tiay be qaétg forns in
whi ch t he novel .conpositiqns of. the esent. lnv joR.. be i ncorporated
for administr atg%‘i‘ll%@ﬁ?f?g‘?mb‘yaiﬂj“e%& ﬁsn(tpﬂag‘}gqﬁgﬁé Yol uti ons,
suitably f B, i QNS £1 avour ed
emul si ons d\;ﬁkﬁﬂ;@?ﬁ%ﬁ g?ﬁygeﬁ%gﬁgﬂé%(ﬁflp%@g ?fnéwgl%%m%g&bo In one
enbodi fent(redpeetiochB)RBOH@VEHNER23,, corpound of formula | or a
pharmaceutically acceptable salt thereof for1 use in a nethod of treatnent
of the human body. Preferably the treatnmed® ‘s for a condition associated
with the deposition of 13- 1,59'5 . /Preferaply the condition is a
neur ol ogi cal di sease havi ng asso" “am@yHl deposition such as
Al zhei ner's disease. . The preﬁﬁzh't efition further provides the use of a
conpound.of fornula | or a pharmaceutically acceptable salt thereof in the
manuf act ure of a nedi canent for treat(il g or preventing Al zheinmer's disease.
Al so di scl osed can -be a nethod of treatnent of a subject suffering from
- where Arl, Ar2, R and R?2 have the same meanings as before. Any of the

standard coupling techniques may be used, including the use of coupling -
agents such as dimethylaminopyridine, hydroxybenzotriazole, 7
10 dicyclohexylcarbodiimide, carbonyldiimidazole and the like. In one
| preferred method, the acid is converted to the corresponding acid chloride
(e.g. by treatment with oxalyl chloride in DMF solution) and reacted
directly with the desired nucleophile. In another preferred method, the.
acid is converted to an active ester derivative such as the |
15 peﬁtaﬂuorophenol ester (e.g. by coupling with the phenol 1n the presence .
of dicyclohexyl carboditmide), and this intermediate is reacted with the
desired nucleophile. N
| The acids (1) are available by hydrolysis of the esters (2), typically
under alkaline conditions such as treatment with LiOH in ethanol
20 Solution: -

Rlc

Ar'SO
Az 22}0)\ COzR2
LY N

(2) _
where R2 represents alkyl such as methyl or ethyl, and Arl, Ar2 and Rle

have the same meanings as before.




25 or prone to Al zheinmer's di sease which conprises adm nistering to that
subj ect an effective anount of a conpound according to f?‘(ﬂk‘mﬁg 0Bl a
pharmaceutically acceptable salt thereof. For treating or prev 0t| ng

Al zhei meWOS3QI%5dhse, a suitable dosage |evel is about 0P@T/GED2E5@GWQ/ kg
per day, preferably about 0.05 to 1002 30 ny/ kg per day, and especially
about 0.1 to 50 ng/ kg of body wei ght per WD 03/018543 8 14 February 2006
PCT/ GB02/ 03806 day. The conpounds rmay be admi nistered on a reginmen of 1 to

4 times per dfhe és@er%QE?aE@ﬁ@éﬂaﬂl@ cﬁ@ﬁ&ﬁ&h@lﬂl Zyﬂ&eﬁ‘-hese limts may
be used. Conmpounds of fornula | in |ch mis 0 and is CO2R2a or

CON( R2a) 2demyativep(BpapEdnblly fdlewddiy elkydatmnbeithl (Chsatliyd)-Livhereh 5
(respectiyve R2aCH, or 1 re 2, Rlc nd R2a
have the @%@%&ﬁﬁ@@é@s %@rowcgzwg?@e%%w§?°dseg’ﬁﬁth@n ichni ques

may be used, including the use of ,coug g agents such as
dlnethylanlnopyrldlne hydroxyb*s 3 10_di cycl ohexyl carbodi i mi de,
car bonyl di i mi dazol e.and the likg. |»r met hod, the acid is
converted to the correspondin 9 (e.g. by treatnment with
oxalyl chloride in DVF solution) and reacted directly with the desired
nucl eophile. In another preferred nmetH8d, the acid is converted to an
active ester derivative such as the 15 pentafl uorophenol ester (e.g. by
coupl bng whete Alré, Aifensl R‘Zﬂnatrbdah@smrmeanings ai byforeh&hglredactioni i m de)
and this internedi ate i s react th.t desired. ) Ieophlle The aci ds
(1) are. e b (L AR of tl#ye?laweg’éma Of'w‘ﬁgfl% ARd(mick Kok chlory chloride in

~ ethanol, Whﬂe the optional alkylation may be effected by treating the ester

(2, Ric = H)) with strong base (e.g. sodium bis(trimethylsilyl)amide) in an
aprotic solvent at low temperature, followed by treatment with (Ci4alkyl)-
10 L and warming to room temperature.

If desired, the unsaturated esters (3) may be hydrolysed to the
correspondin.g acids Aand converted to amides by reaction with HN(R22),
prior to reductlon of the olefinic bond.

The unsaturated esters (3) are avallable from condensation of a

15 l;etone (4) with PhsP=CHCO:R2:

AT'SO;
4

where Arl, Ar2 and R2 have the same meahi'ngs as before, while the
" ketones{4) are available by decarboxylation of the enols (5), which in turn
are formed by reaction of a sulphone (6) with at least two equivalents of an

20 acrylate (7

A - |
L OH Z > CO,R?

Ar'SO; _ Ar2-CH,-SO,-Ar! ?
‘ CO,R” | - |
(5 6) RO




" - to the corresponding acids and c

under al kaline conditions such as treatnent with MOH i n et hanol 20

solution: CO2R2 (2) where R2 represents al kyl such as rreriﬁgyébmgrryz hyl , and
Ar', Ar2 3@8 Rl ' have the same nmeani ngs as before. 14 February 06 WO
(13/018-5 &5 he esters (2) are avail abl e by reducti onPol/GBg03806

al kyl i dene derivatives (3), optionall30followed by al kylation with
- (Claal kyl)-L where L is a |leaving group (especially brom de or iodide)
-when Ric is other than H e Ar Ar;S02 >011C02R2 (3) where Ar', Ar2 and R2

have the swieravtrn] Agband Rrdiofeathe Hagnd RbsihSNas HaYoree T ri ed out using
sodi um borghydri de. and nickel (I11) chloride in ethanol, while the optional

al kyl at i ondféarbeeyatiencmay by accommlishgdthycheafing a¢ 2500 iB))MIQ n ¢he ong
base (e.qg. ' i SEtri hyl silyl)am de)..in an. a i c,.solvent at |ow
t enper at urgi,se%g (&# E&?@ _ Eﬁfé’ﬁ‘i‘ﬁeﬁﬁ‘?{#ﬂ?ﬁr g (“%‘&‘A%FWQ on %8{2 %E?Wam%’ng to
room t enpebabaified bl 4¢ Snilfitnt it atdiibAdnBHl S1SedShudPys Aenfiyg ol ysed
Ic)mverted to am des %y feact] on wth
HN( R2ap2 e presence eflsipnghbasé stitle aspefassiembiobdtoxifie. unsat urated esters
(3) are avail ab,i|f1 f ijﬂ cond%?sat ion of a 15 ketone (4) wth Ph3P=CHCO2R2:
_ | e sulphones (6) are prepared by oxidation of thioethers :
Ar2-CH2-SAr! (8), which in turn are formed by reaction of thiols Ar1SH (9)
with benzyl derivatives Ar2CHz-L (10), where L is a leaving group such as
- chloride or bromide and Ar? and Ar? have the same meanings as before.

10 The reaction between (9) and (10) takes place in an inert solvent such as
dichloromethane in the presence of a base such as triethylamine, while the
oxidation of (8) to (6) is conveniently effected by m-chloroperbxybenzoic
acid, also in an inert solvent such as dichloromethane. '

Compounds of formula I in which m is 0 and Z is CN or OR2a may be

15  obtained by reaction of a sulphonate ester (11) with (respectively) cyanide

ion or R22QH:

Rlc

1 |
Ar'SO, y
Arz‘\‘“

| D
-where L1 represents a sulphonate leaving group (such as mesylate,
~ tosylate or triflate) and Ar?, Ar?, Rlc and R22 have the same meanings as
20  before. The displacement reaction may be carried out in DMF at elevated
temperéture, e.g. about 80°C. When the nucleophile is R220H, it is
advantageous to generate the corresponding anion by treatment with
sodium hydride prior to reaction with (11).
The sulphonates (11) are prepared by reaction of the alcohols (12)
25  with the appropriate sulphonyl chloride (e.g. under anhydrous conditions

at low temperature in the presence of a tertiary amine)..




~ O Arls®® (4) where Art, Are and R2 have the same neani ngs as before,

‘while the ketones (4) are avail abl e by decarboxyl ati on f)f éﬁgﬁgl s (5),
“whi*ch i n\!\;(%s'fhfls%Be formed by reaction of a sul phone (6) W i ast two
equi val ents of an 20 acrylate (7): Arl SO Are-CH2 SO2- - ACT/GBOZ4RR06

PCT/ GB02103806 C2R2 (5) (6) (7) 14 Fbbruary 2006 WO 03/ 018-543

~ PCT/ GB02/ 03806 10 where Ari, Are and R2 have the sanme neani ngs as before.

- The decarboxyl ation may be acconplished by heating at 1500C in DVMSO in the
presence of sodiumchloride and water, whilgloeaction of (6) with (7) may

"be carried out at anbi ent texpeiat ure—i-n an_inert sol vent such as THE in 5

the presence, of strong base sUCIFN\g5 pol\a - but oxi de. The sul phones
(6) are prepared by oxidation @f2thi re-CH2-SAri (8), which in
turn are fornmed by reaction of thiolsTAr'SH (9) w th benzyl derivatives
Ar2CH2-L (10), where L is a leaving grggy such as chloride or bron de and
Ari and Are have the_sane neanings as before. 10 The reacti on between (9)
and (10) takesllg aleehpls @2)iane avadablednomstierhydrobdistibnéatidiazae i n t he
presence 35):2 base - such as triethylamne, while the oxidation of (8) to
(6) is conveniently effected by m chl oroperoxybenzoic acid, also in an

A nert sol vent such as dichl oroArr?At han
_ _ Ar 504

(13)

5 | wherein Arl, Ar? and Ric have the same meanings as before. The process
typically involves reaction with borane in THF at room temperature,
followed by treatment with alkaline hydrogen peroxide and separation of
the desired cis isomer by chromatography. Alkenes (13) are available from
ketones (4) by condensation with PhsP=CHRIc where R¥ has the same
10  meaning as before. | _

An alternative route to the alechols (12j in .WhiCh Rlc is H involves
reduction of a ketone (4) (e.g. using borohydride) to the corresponding
secondary alcohol (14), converting said alcohol (14) to the _cdrresponding
mesylate (or equivalent leaving group), effecting nucleophilic displaceﬁent

16 with cyaliide,ioxi, hydrolysing the resulting nitrile to the corresponding
- carboxylic acid, followed by reduction to the primary alcohol. The
hydroiysis is typically carried out under acid coﬁditions (e.g. in a mixture
of acetic acid :_;md conc. HCI at 110°C) and the reduction is conveniently
carried out by sequential treatment with isobutyl chloroformate and
20 borohydride in THF.

Compounds of formula Iin whichmis I and R% is H or Ciqalkyl
may be obtained via oxidation of an alechol (12) to the corresponding -
aldehyde or ketone, and elaboration of the carbonyl group thereof in the

manner described previously in connection with conversion of the ketones

25 . (4) into compounds of formula I in which m is 0. For example, oxidation of




Conpounds of formula I in which mis 0 and Z is CN or OR2a may be 15
obt ai ned by reaction of a sul phonate ester (11) with (re§Pl§§ti V?(&)Oé) cyani de
p

i on or RZ@: . (11) where Li represents a sul phonate |eaving.g (such
as nesyl at’e? ¥¥&yt3ate or triflate) and Ari, Art, W and ReBChvawezbises saie

meani ngs as 20 before. The di splacenem2 reaction nmay be carried out in DV
~at elevated tenperature, e.g. about 80C. Wen the nucleophile is RaCH, it
~iI's. advant ageous to generate the corresponding anion by treatnment with

sodi um hydihé@lddhbR (199 wisaeld R ks tH8 - s (11) are
prepared by reaction( ?? t he %cohigﬁslrb{é%l)HLSZS %of%ﬁ?ﬁxg&g{ ropriate
sul phonyl eptlohéextmecarigoxaldeleydean el nsaycha dit dansd witH PwP-egpsEat ure in
t he presence of . t%}:ii ary anjne). WD 031018543 11 ArlSO2 A 2" OH 14

F

February 28980 ontersod 4-evgloherprapennin acids.2fThese invurb adye from

- the hydrob ' f 1 wherein, Atis, - Are and Ri ¢ have the sane
- me:ni %g;Qagéglyfigg%e%&}zﬁg%gr@%?:gélér%)ﬁ@%l?%lggle&ﬁ# 1;2/"8?7 %:/lé’?e £PgRoAeEn borane in.
~ THE at & oowhichppriatally may Bb sabRAt&AYtd ARFIEM, Yhd/Br 8b B3aka§Idr ogen

per oxi de and separation of the desired eis isoner by chionatography. .
- Al kenes (18he egreespeaiding heids; ami/drevoneded 4) awarietydsfiwatidoor Wi t h
-Ph3P=CtRi ¢ eg{aq:iv%i gstgfqae}iggti%%g.e ._10 meani ng as bef ore.

Where they are not themselves commercially available, the starting
materials agd reagents employed in the above-described synthetic

10  schemes ma}r be obtained by the application of standard techniques of
| organic synthesis to commercially available materials.

It will be appreciated that many of the above-described synthetic
schemes may give rise to mixtures of sterevisomers. In particular, certain
products may be formed as mixtures of cis and #rans isomers in which a

15  particular ring substituent is on the same or opposite side of the ring as
the arylsulphonyl group. Such mixtures may be separated by conventional
means such as fractional crystallisation and preparative chromatography.

Certain compounds according to the invention may exist as optical
isomers due to the presence of one or more chiral centres or because of the

| 20 | overal] asymmetery of the molecule. Such compounds may be prepared in
~ racemic form, or indiﬁduél enantiomers may be ﬁrepared either by |
enanﬁospeciﬁc synthesis or by resolution. The novel compounds may, for
example, b&'resolved into their component enantiomers by standatd
“techniques such as preparatiﬁe HPLC, or the formation of diastereomeric
25  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 novel compounds may also be resolved by formation of diastereomerie

_ esters or amides, followed by chromatographic separation ahd removal of

30 the ‘chiral auxiliary.




An alternative route to the alcohols (12) in which Ric is Hinvolves
reduction of a ketone (4) (e.g. using borohydride) to th? & orrga%ondlng
secandary al cohol (14), converting said alcohol (14):to t% respondlng
nesyl at e %Py%@apvalent | eavi ng group), effecting nucleopr}kﬁmgmﬁg}acenent
15 with cyanide ion, hydrolysing the 1gsulting nitrile to the correspondi ng
car boxylic acid, follomed by reduction to the primary al cohol. The
~hydrolysis is typically carried out under acid conditions (e.g. in a

m xture of acgqllrﬁlgagﬁgop SR %}l:x‘ﬁlhe@fc S%ég?%ens?ﬁ%l%ﬁ% ;‘g‘%ﬁ%ﬁl onis

conveniently carried out by sequenti al

chl or of oratmd!erdndlrﬁBleu@rmyéhtlséﬁsitﬁlveTbiFreaQ@m%ﬂ'Bﬁ ps@h 4 BElige | 10 which m
is 1 and Rii) is Hor Cl-al kﬁbﬁ may be obtai ned via OX|dat|on of an al cohol

(12) to t‘i‘i’@ PEPpsaERad mémhfeadriered byieneamsobtabentidnad of the

- carbon I ri reviously in connection
- with cgn FsTon %g{(fq‘ﬁ)e ﬁg?%ﬁg%hﬁ%e %"j“rﬁ@é%%?%%&& Pupé i{rgani¢ n whi ch
mis 8. HOhemiaip &l JORIWaMOm 4 6
PCT/ GBOZ/ 03%06 ﬂ?e al cot?glgl(lZ) \A%%g-léf’lﬁ%lé% ?24% pr omls@{%’géog

" cor r esportinil. W}ltﬁ,cffrek@tsmdﬁmm neBOygasic SyhithbsizpJohe WIBH & SRdsWi t h
Ph3P:C025%$1 r ovi de eth esters of 2-cycl ohexyl propenoi c aci ds. These

in turn hhHtsgang BUP%W@%B?Wgﬂ%ﬁH Rrgu&ehidnt subsequent

2- cycl oheyydd at I ly may be subjected to al kylation,
and/or to h%/drol %m S@S%ﬁe correspo I'ng aci ds, and/or converted to a

variety of amSidtable nedthedsaf hyeaydn Qhe(l@&él\@fabﬁ%ﬂ; W&EJF% B §F € not
t he eI ve commerci-al |y avail abl e, %he starting mgrterl a &ancf‘?féagents

enpl the prasendHBventaes dowaeds vyetetasecartiisclosed in ViQ GB70B77 ned by the
appl | Cat W88 8 BELANIA:S, S S455), 869s-8704.

The Examples of the present invention all had an EDso of less than
10uM, preferably less than 1M and most preferably less than 100nM in
at least one of the above-referenced assays.

15 - The following examples illustrate the present invention.

EXAM:PLES

F
F : /j
el
20 4-Chlorothiophenaol (3. 6g, 0.025mol) in dlchloromethane (100ml)
was treated with 2,5-difluorebenzyl bromide (5. 17g, 0.025mol) and

triethylamine (3.9ml, 0.028mol), reaction was stirred for 2 hours then
diluted with dichloromethane (250ml) and washed with water (100ml) and

Intermediate 1

brine (100ml). The separated organic layer was dried (MgSO04} and
25 evaporate(i to dryness. Product was purified by éassing down a plug of
silica elutmg with hexane-ethyl acetate mixtures. 5.12g. 1H NMR CD013
17.23 (41,5}, 6.69-6. 86 (3H sm) and 4.04 (2H, S)




organi ¢ synthesis to comercially available materials. It will be

appreci ated that many of the above-described synthetic %pe nes y give

rise to mxtures of stereoisoners. In particular, certain pf"(%lal%c s ‘may be
formed asWR9(UFEE of cis and trans isomers in which a 15 ReWekemssss ring
substituent is on the same or oppositel4$ide of the ring as the

aryl sul phonyl group. Such m xtures may be separated by conventional neans
such as fractional crystallisation and preparative chromatography. Certain

conpounds accor gikig thidetHd (512N 0ICIBAEY wid dilss@Fe@ph idahlordrheRise due to
the presence of one or nore chiral centres or because of the 20 overall

asymet er y(Ii0mhandtreetadewitbunhchdorguernsigbengpibacig (@b Sz 6.042mohceni ¢

form or ipgdividual enanti rg.may b repar.ed either b nant.i ospecifie

Synthesi s BB BeBiLATBRa Fohe Hioter THBBBAHAS g b sBRapk.  be
‘resol ved j A Rﬁg?fl alﬂin't: ] ch as

- prepar \z;ti VI(;T'& %?.%Péjoq: St‘éhe 6?92???% 0 9@@%@?@%@3@?@% %@f@gﬁﬁéﬁ%ﬁ?

f or mat bon Wi diyrsessodhecallpome produdcrak patifiedas: silica eluting with

(-)-di-p-toluoyl-d-tartaric acid and/or_(+)-di-p-toluoyl-I-tartaric acid,
fol l owed bhexang-ethsd scetaty miztnresatite lﬁ(‘nH)MB Ela(-64r(28F,d; =868, base.

.The novel SyN Ve fc i.on i ereoneri c.
esters or ’g%ggggﬂgf %F%\Af%bfﬁ}ﬁ%hé%ﬁ%lo ga%ﬁ?b'ﬁém&??’%og'@éemval of 30
t he chiral(18Ipi), 62096874 1FER) yaidy4.8806h\4p 03/ 018543 PCTI GB02/ 03806 13 ,
During any of the above synthetic sequences it may be necessary and/or

desirable to protect sensitive or reactive groups on any of the nolecul es
conceiéled.; T!kéi S gé bi}« achi eved by neans of conventional protecting
groups; ‘s escribed in Protective Goups in Organic 5

Chem stry, ed. J.F.W MOnie, Plenum Pr%/lg'%& and T.W G eene &
. . 853 : .

Prepared as for Intermediate 1, using 4-trifluoromethylthiophenol,
and obtéined as a solid. TH NMR (360MHz, CDCIs) § 7.85-7.83 (2H, m),
7.76-7.74. (2H, m), 7.15-7.10 (1H, m), 7.06-7.0 (1H, m), 6.92-6.86 (1H, m)
15 and 4.46 (2H, ). |

Preparation 1

- O F . |
. 02
| DCI
Intermediate 1 (1g, 3.31mmol) and methyl acrylate (0.84ml,
20 9.27mmol) in tetrahydrofuran (30ml) were treated dropwise with
 potassium thutoxide (3.641111 1M solution in tetrahydrofuran, 3.64mmol).
The reaction was stirred for 2 hours, diluted with ethyl acetate (100ml)
| and_ Washed with water (50ml) and brine (50ml). The organic phase was
- separated, dried (MgSO4) and evaporated to drynesé, and the product
25 _puriﬁed on silica eluting with hexane-ethyl acetate mixtures.(1.0g). 11

NMR CDCls 12.0 (1H,s), 7.41 (4ELs), 7.06-7.0 (2H,m), 6.87-6.81 (1HLs),




P.GM Wits, Protective Goups in Organic Synthesis, John Wley & Sons,
1991. The protecting groups may be renoved at a conveni e{14t subseguent
st age. usi ng net hods known fromthe art. Suitable nethods oY ?ng t he
| evel ofWa®dPIBs4yy of conpounds of 10 the present i nventiran/dBn2@BKIG
y-secretase are disclosed in WO 01/ 706/7 and in Biochem stry, 2000,
39(30), 8698-8704. The Exanples of the present invention all had an ED50 of
| ess than 10M preferably less than 1M and nost preferably | ess than 100nM
in at | engl (9Hes)0B.39@ B EaY$=3 O 53.8FeS,AB.029099 (2M5m ] e s b @l Hoad N exanpl es
illustrate the present invention. EXAMPLES Internediate 1 1 20
4- Chl or otthV obhodlte), 23-88, (18,80 5mol13. 2t % 1diLthindr onet hane (100ml) was treated
with 2,5-difluorobenzyl brom de (5.17g, 0.025npl) and triethylam ne
(3.9m, 0.028nm01l), reaction was stirred for 2 hours then diluted with
dl i chl or qnpé%@ﬂ&igg@n&) and washed with water (1001) and brine (100m).
The separa organic |ayer was dried (MgSO4) and 25 evaporated to dryness.
Product was purified by passing A8 f silica eluting with
hexane- et hyl acetate m xtures. CDCI3 7.23 (4H,s), 6.69-6.86
(3H, M and 4.04 (2H,s). WO 03/ £18 . 4 February 2006 PCT/ GB02/ 03806
This thioether (5.12g, 0.018nmol) wag,gissglved in dichloronethane (100ni)
and treated with m chl oroperoxybenzoi c Jaci™g (14.3g, 0.042mal (50%/ w)) and
stirr§d for 2 hours. The reaction was twe~nashed with Na2S206 (5%
sol ution, 100m ), brine (50m), dried (MJSO4) and evapor at ed

The ester from Preparationl (1.0g,2.25mmol) in dimethylsulfoxide

(10ml) was treated with NaCl (0.3g, 4.96mmol) and water (0.9ml,
. 4.96mmol) and heated at 150°C for 2 hours. The cooled reaction mixture
was diluted with ethyl acetate (100ml), washed with saturated NH,Cl
10 {100ml), and thé_ organic phase separated, dried (MgSO4) and evaporated

to dryness. The product was purified on silica eluting with hexane-ethyl
acetate mixtures, 0.5g. H NMR CDCl; 7.43-7.37 (4H,m), 7.22-7.1 (2H,m),
6.97-6.9 (1H,m), 3.05-2.98 (2H,m) and 2.61-2.53 (2H,m).

.15 Preparation

Prepared by the procedures of Preparations 1 and 2 using
Intermediate 2 to give the product as a solid. (0.3g) 1H NMR (360MHgz,
CDCls) 6 7.71-7.69 (2H, d, J= 7.5Hz), 6.62-6.60 (2H, d, J= 7.4Hz), 7.22-7.11
20 (2H,m), 6.95-6.88 (1H, m), 3.02-2.99 (2H, m), 2.63-2.54 (4H, m) and 2.25-
2.16 (2H, m).




5 to dryness. The sul phone product was purified on silica eluting vvith
hexane- et hyI acetate m xtures, 3.6g9g. '-H NVR CDCI 3 7.61 %HB% Qog 6Hz

7.45 (2H,d =8. 6Hz) , 713708(1Hn) 7.05-7.01(1H m, A28 (1Hn)
6.99- 6. 87 (‘i?%’“r’ri‘“énd 4.36 (2h,s). 10 . Internediate 2 PrepBEHEBIRIBRT
Internmediate 1, using 4-trifluoronet hyl@ hi ophenol, and obtained as a
solid. IH NWVR (360MHz, CDC13) S 7.85-7.83 (2H, m, 7.76-7.74 (2H, m,
7.15-7.10 ilH, n, 7 06-7.0 (1H, m, 6.92-6.86 (111, n 15 and 4.46 (2H,
s). Prepar rati termediate | (ig, 3.31nnnol) and nethyl acrylate
(0.84nl, 20 9.27ni rml) in tetrahydrofuran (30nml) were treated dropw se

W th potassiumtbutoxide (3.64m[IM sol uf;s §goArn tetrahydrofuran,

3.64mmol ). The reaction was sti r#Fey rs, diluted with ethyl acetate
(100m ) -and washed wth water

was separated, dried (MJSH) anc prated to dryness, and the product 25
purified on silica eluting with ht

ethyl acetate mxtures.(1.0g). 'H
NVMR CDC13 12.0 (1H,s), 7.41(4H,s), I6 7.0 (2H, M, 6.87-6.81.(1H,s), 14
February 2006 WD 03/018543 PCT/ GB02 03806 15 3.81 (3H,s), 3.38 (IH, dd,
J=3.2,15.8Hz), 3.02-2.92 (2Hm, 2.52 B dd, J= 5.7, 18.5Hz), 2.3-2.2

(LA a0 2 2Bl o Bl i e . B mibeagshin o fggr ot o0
4.96mmol ) drughwise €6 a(éluﬁfjﬂ.of sodium hydride (60% dispersion in mineral oil, 988
5 mg, 24.7 mmol) in tetrahydrofuran (60 mL) and the mixture was stirred at
room tempéi'ature for 1 h. The ketone from Preparation 2 (5 g, 13 mmol)
in tetrahydrofuran (50 ml.) was added dropwise over 20 min. and the

ne (50mLl). The organic. phase

mixture was stirred at room temperature for 18 h. Water was a&ded and
the mixture was extracted with ethyl acetate. The combined organic

10  fractions were washed with water, dried (MgSO4) and the solvent was
evaporated under reduced pressure. Thé residue was purified by flash
column chromatography on silica gel, eluting with ischexane:EtOAc
(85:15), to give the product as a white solid (5.2 g, 88%). 1H NMR
(400MHz=, CDCls) 6 7.41-7.36 (4H, m), 7.18-7.18 (1H, m), 7.11-7.05 (1H, m),

15 6.93-6.86 (1H, m), 5.64 (1H, s), 4.14-4.10 (2H, m), 3.99-3.96 (1H, m), 2.91-
2.80 (2H, m), 2.42-2.38 (lH m), 2.31-2.04 (3H, m) 1.89-1.78 (1H, m), 1.28-

- 1.24 (3H m)

Preparation § -
F
: F
/©/ o oH
F ‘e, l"g
h 0,S

cl

(a) (b)

The ketone from Preparation 2, (0.1g,0.26mmol) in methanol (2ml)
was treated with NaBH; (0.098g, 0.26mmol) and stirred for 1 hour. The

- 20




4. 9Gmol ) and heated at 1500C for 2 hours. The cool ed reaction m xture was
diluted with ethyl acetate (100nml), washed with saturat eq FIM (1oom)
and the organi c phase separated, dried (MySO4) and evaporate ﬁmyto dryness.
The prowedB/gd3 purified on silica eluting wth hexane- @dyBozac#Ekat e
“mxtures, 0.59. 1HNWR CDCl 3 7.43-7137 (4H M, 7.22-7.1 (2H mM, 6.97-6.9
(1H, M, 3.05-2.98 (2H, M and 2.61-2.53 (2H, M. 15 Preparation 3 Prepared by
the procedures of Preparations 1 and 2 using Internediate 2 to give the

prod " 7 69 (2H, d,
BT e EacfoR S qyelichifl wi L GFE, 168 e ity adktate 50 (Mg
(1H,  m,(28n43-thedXHeldtganjc pRafedwds Sdpdrblbd, rﬂn@tﬁ](ﬁ\@'&lﬁﬁ addl6 (2H m. 14

February 2006 WD 03/018543 PCIT/ 6802103806 16 Preparation 4 020 Ethyl
(di et ho@@@@g@tﬂdﬁﬂ Jrpesat the gs pedirens prodrats Were pladEed onrssBod se to a

slurry o1 drlde%g%c{?geg rs on.in mneral oil, 988 ng, 24.7
nmol ) |n1'l &%mi xture was stlrred at room

t enpgr atcé')?trfa%) b, dszﬁzhﬂ NeiRohds 9mFy S3aud, hﬂn'ﬂn( 7.0 (21?:.&1)%' ) in

tetrahydrofuran was added dropw se over mn. and the nixture
was sti rg.88-6a82 l(melD,EBTﬁ@&TSJ(H-Im); 250-8. GO\KQEE,mMs‘ZMCHH%ﬁm) the m xture

ﬁghZé;Caaé’%?z‘igi“éﬁ,%ﬁfﬁ'aa@%@%?ﬂaa@%ﬁiﬁﬁéﬁ?%a?r Sae Cevaporated under eh
on i 11 D SRV SR (ORI P AR, TR0 L B S R b et
as a Wwhig e7-5005 @1H5m?) 9,77818%3({111%&1{&'\@51@3&@% BNCED1-B58- B, AH)36 (4H m,

7.18-7.13 (1H,
16 1.91-1.83 (2H m) and 1.50-1.42 (2H, m).

F
F/©/ D,.‘@MS
02@
, Cl
The trans eyclohexanol from Preparation 5 ( 2.7g , 6.9mmol) and
15  triethylamine (1.45mL, 10.3mmol) in dichloromethane (50mL) were _ L

- treated with methane sulphonyl chloride (0.645m1,, 8.9mmbol) at -SOOC
After 30 mins the mixture was washed with water (20mL), 10% aque’ous

Preparation 6

 citric acid (20mL) and saturated aqueous sodium hydrogén carbonate -
(50ml)), dried (MgSO4) and evaporated to dryness. The solid was
20 triturated with ether to give the mesylate (2.6g). I NIVIR (CDClg) 7.40-
| 7.37 (4H,m), 7:12-7.07 (2H,m), 6.92-6.83 (1H,m), 4.78-4.65 (1H, m), 2.96
(3H,.5), 2.88-2.52 (2H, m), 2.29-2.21 (411, m) and 1.59-1.47 (2H, m).

~ Preparation 7

| F/@;b,cu




15 6.93-6.86 (1H, m, 5.64 (1H, s), 4.14-4.10 (2H, nm, 3.99-3.96 2.91- 2.80
(2H, m, 2.42-2.38 (1H, m, 2.31-2.04 (3H, m, 1.89-1.78 E{ rr% 1. 28
1.24 (3H,ém eﬁaration 5 (a) (b) 20 The ketone from I‘-’>re AP ET%n
(0.19,0.2 f’&?sP met hanol (2m) was treated with NaBH4 Q’OTGBEg/ossoa
0.26minol) and stirred for 1 hour. Thel®4 February 2006 WO 03/0185-13
PCT/ GB02/ 03806 17 reaction was quenched with HCL(IN, 10ml), diluted with
ethyl acetate (20nl), then the organic phase was separated, dried (MgSH)
and evapor at ed 'E}wﬂwaenesylitm&ohstmtmnsﬁ fitQRing] 6. 2Ber@oPurad i ed on

SH v ol i selieanagmivand addabty Bumyaseob el )
3.80-3.73 20.8204 2H,

T 83(1H br)Q;&éailﬁ Eylﬁ o A0 apnft Lot i M RS2
7.16-7.03 (Rhnidd tO670W 6ves1ERHanll then%o&éd%o% (’Fﬂ'é sd'ﬂltloﬁ VHS &fﬁ&é 1H, n')

351349(1H m, 2.61-2.53 (2H m, 91-1.
(2H, m2 Pmﬂamteoﬁl@xﬂ)@ndrmshedmthyﬂmmw@ (2‘x 5ﬂnﬂb eﬁ‘heairgﬁmds ( 2 79

(5anLy wet BEPrR st udhBiEe (iintb e aSlhbhn Saphrated. Sl a
00, el DT W SBRAo  QIE g% eve0vs

citric acid (20nm.) and satu ate eous so
eluting with 10-20% ethyl acetate in hexanes, to give the cyanide. 1H

NMR (CDCls) 7.42-7.36 (44, s), 7.10-7.05 (2H, m), 6.89-6.84 (1H, m), 2.88-
10 2.86 (1H, m), 2.76-2.72 (2H, m), 2.52-2.45 (1H,m), 2.12-2.07 (1H, m) and
1.56-1.49 (1H, m).

Preparation 8

F
/Q/ COOH
023\©\°
, 1

15 The cyanide from Preparation 7 (143mg , 0.36mmol) was
dissolved/suspended in a mixture of glacial acetic acid (10ml) and conc.
HC1 (6ml) and heated at 110°C for 15 hours. The mixture was cooled,

' diluted with ethyl acetate and washed with water (x3), dried MgS04) and
| evaporated to dryness. | This crude fesidue {(153mg) was purified by'

20  preparative tlec (5% methanol in dichloromethane/ 1% acetic acid). TH
NMR (CDCla) 7.38-7.35 (4H, s), 7 .08-7.06 (2H, m), 6.90-6.84 (1H, m), 2.65-
2.58 (ZH, m), 2.38-2.33 (8H, m), and 1.75-1.49 (4H, m). |

Preparation 9

F
/©/ CONH,
o , . 0,5
% o \O\m




(50n.), dried (MJSH) and evaporated to dryness. The solid was .20
triturated with ether to give the nesylate (2.69) 1H Nl\/thgélgC13é07.40- 7.37
(4H; )y 7:12-7.07 (2H, m, 6.92-6.83 (IH M, 4.78-4.65 (1H o "6 (3H,
s), 2.88-29830(%# ), 229-2.21(4H m and 1.59-1.47 (2H, picdheRaLation 7
02s 25 14 February 2006 WO 03/018543 PET/ GB02/ 03806 18 The trans nesyl ate
fromPreparation 6 (103ng, 0.22mvl) was dissolved in toluene (20m) and
added to a pre-azeotroped sanple of tetrabutylamoni um cyani de (354ng,

1. 32mmol ) . and Theacyainiddfiron\Peop i C f&mé(ﬁ en;cooled to
A. The solution was diluted 5 %thtﬁfgegsn(ﬁz%ﬁ’(% an __&%;%Séﬁ%ﬁdé?hyl
acetat e (2 RUHyne pf tefnahydngfnian (4hndpand svates (@Em) bladbstimed (10m ), dried
(MS™M) a vaporated. The  cle oil. optained was purified by colum
chr omat ogrQ g% ‘y%g]ﬁ W%PE%WGQ tre%i;egi[w}% Wﬂﬁﬁg@@wwmdﬂ(?%ﬂc@iﬁmnmol)n hexanes,

to give t i ; 36 (4H s), 7.10-7.05 (2H, m,
' 6.80. g?sﬁ?ﬁ{f@%@% B é‘éﬁ“%”@%%aﬂkﬂ?%@im%%ﬁ ?‘)EH,TS-#%’C’?%@ L2
(1H P, 2perxda@imH0.6hnailand £56n WwidR lithidn Hg)dmﬂ(ﬁaq]@ ion 8 15 The

Sol ve

cyani de fp_ Preparation 7 (143ng, 0.36mml) was / suspended. in a
mxture o &EPHE‘P Wwereaddedandithe orrfurerwas stitred 440t fGnI2handrkeat ed at

wnshed v TERasdid cobtln, IR ARSI s Ebate Sl easbedrwtthrgas iy 5
i ol of onet hanst Torh upRie, BiiRd (MeS RN EA Rt tod te abmeady "o 1"
7.08- 7. 06T iziarudg residoe ($1184) (v, punifie@ b§ preparative tic (20% ethyl
10 acetate in hexanes) *H NMR (CDCl3) 7.37 (4H, s), 7.10-7.02 (2H, m), 6.90-
 6.84(1H, m), 5.57 (2H, brs), 2.54-2.48 (34, m), 2.43-2.39 (1H, m), 2.19-2.15
(2H, m) and 1.62-1.50 (3H, m).

Example 1

oy
S0,

s,

F

15 . : éozEt ,
Sodium borohydride (313 mg, 8.23 mmol) was added to a mixbure of
_ the unsaturated ester from Preparation 4 (3.74 g, 8.93 ﬁnmo}) and nickél
(ID) chloride (2.67 g, 20.6 mmol) in ethanol (100 mL). The mixture was
stirred at room temp_erature for 20 min., then water (100 ml.) was added.
20  The mixture was filtered through Hyflo™, washing with ethanol and ethyl
acetate. The solvent was evaporated under reduced pressure and the
residue was partitioned between ethyl acetate and water. The organic
layer was collected, dried (MgSO4) and the solvent was evapoi'ated under
reduced pressure. The residue was purified by flash column
25  chromatography on silica gel, eluting with isohexane:EtQAc {85:15), to
give the faster running cis-isomer, as an oil (1.36 g, 36%), 1y NMR-
- (400MHz, CDCls) 8 7.37-7.30 (4H, m), 7.09-7.00 (2H, m), 6.86-6.79 (1H, m),




2.58 (2H, m, 2..38.2.33 (3H, m, and 1.75-1.49 (4H, n). Preparation 9 02S
25 14 February 2006 W 0 3/0 1 85 43 19 PCT/ GB02/ 03806 TﬂeF §I¥aniocag from
Preparation 8 (50ng, 0.12nmol) was dissolved in a mxture

t et r ahydr OYGOHRISFB 5n ) and water (0.5ml) and stirred at POEGEHbOssH; Xt U e

- was treated with hydrogen peroxide (201, 0.6ninol) and then with |ithium
hydroxi de (6ng, 0.25mmol) for 2 hours. Hydrogen peroxide (20nl, 0.6nmmol)
-~and then with lithium hydroxide (6nmg, 0.25mvl) were added and the m xture
was stirred.1dt(2H,.q,Je7. 7B 2. 4TKEHm'd>§Uttf7£6 a3, 2:461288 (21, wipd. 19-ph et hyl

" acet at hed with di um bi sul phite, dried
CNeson anoael zbut By’ wew)? B4R mbslﬁ’%"éﬁ%%ei':f%wgi{zias ouri i ed

by preparative tI 20906 eth 10 acetate i.n _hexanes 7.37
(4H, s), 7.10-7%B ésé’lqt €fjL0 81'%““%198%“(%#09??1" Oﬁ%ﬁ% 0 4-2.48
(3H; m, 2.43-2.39 (1H, m, 2.19-2.15 (211, m and162150(3H m .
Exanple 1 15 Sodi um borohydride (313 ng, 8.23 mmvl) was added to a m xture
of th& unEzpoipled ester from Preparation 4 (3.74 g, 8.23 nmol) and ni ckel
(I'l) chloride (2.67 g, 20.6 mol ). in ethanol (100 nL). The m xture was
stirred at. roomtenperature for Twater (100 nmL) was added. 20
The m xture was filtered througg shing with ethanol and et hyl
acetate. The solvent was evaporg ) duced pressure and the residue
was partitioned between ethyl acgfarf and water. The organic

Litbium hydroxide (350 mg, 14.57 mmol) was added to a solution of
the cis-ester from Example 1, ( 1.33 g, 2.91 mmol) in ethanol (40 ml.). The
mixture was dégassed and stirred at room temperature under nitrbgen gas

10 for 5 h. The mixture was poured into aqueous hydrochloric acid (1M) and
extracted with ethyl acetate. The organic extract was dried (MgSQ4) and
the solvent was evaporated under reduced pressure to give a white solid

which was then crystallized from IPA to give the product as a white solid

(950 mg, 76%). TH NMR (400MHz, CD3OD) § 7.51-7.49 (2H, m), 7.40-7.37

15 (2H, m), 7.19-7.10 (2H, m), 7.00-6.94 (1H, m), 2.51-2.35 (6H, m), 2.13-2.10
(1H, m), 1.78-1.74 (2H, m), 1.57-1.50 (2H, m).

-Example 3 |
20 o The acid from Example 2 (50 mg, 0.117 mmol) morpholine (30 p,L

O 351 mmol), 1-hydroxybenzotriazole (24 mg, 0.176 mmol) and
triethylamine (65 pL, 0.468 mmol) was stirred in tetrahydrofuran at room




| ayer was col |l ected, dri ed' (NgSO4) and the sol vent was evaporat ed under
reduced pressure. The resi due was purified by flash colum 25
chr opat ography on silica gel, eluting with isohexane: Et e(nggyi@f

gi ve t he Wa4gs/1834unni ng ci S-i soner, as an oil (1.36 g, 361{% csly gﬁ%
(400MHz, CDCL3) 5 7.37-7.30 (4H, n), 9109-7.00 (2H, LSS, m)
14 February 2006 WO 03101&c43 20 PCT/ G 802103806 4. 14 (2H q J=7.

2,47 (2H, d, J=7.6 Hz), 2.46-2.38 (2H, n), 2.19-2.14 (1H ,

1.76-1. 71f93’hbefﬁturé et Iﬂ'ﬁ‘()é‘éﬁ_' aB¥or 1?0:%1%( i:{g ]5;\_;11%%1 §‘| S? t he

sl ower running trans-isoner, an ol 02H

Lithiu {n h??%d&aﬂE:fdéﬂﬁﬂertwdrdAﬂBﬁw ﬁ%2?¢dﬁﬁol)t0vﬁﬁs alqﬂ%l% (It)@%?f TF] he

. cis-ester_from Exa mol ) in ethano e

© nixture wREKdEg a%%%pjné’f?é@fﬁft d'%h@ mléf&ﬁﬁ‘@’ﬁﬁmedmﬂwmtglemtrogen gas 10
for 5 h. ou dr c acid (1 and

- extracted wi t@ﬁ% ﬁh%n z%ﬁ?ﬁﬁa#ragg%cgﬁgﬁi @%ﬁy ‘?‘é’ifa(l%(solé\l/; and

t he sbl veemmWasabwda@l\egS@Q@{d f@ﬂ@%ﬂ%&%ﬁgﬁaﬁshﬁfd&r mﬁ&; sol i d

whi ch was then crystallized fromIPA to give the uct as a e solid

(950 mg, Prggguret kwpze@dgemzs peiéabpydlastbdoldmiDclpdiha gy FQH v #R- 7. 37 15
2.13-2.10

9- 6.94 (1 2.51-2.35 (6 )

_( 1H %h%%g'fl fiu%’ w{ﬁ%‘ 5t9 g)f? aP?an %CMEWGD& ‘ZOgTPI@dh@m d from
Exarrpl e Zro&QcHH ! ! 1\;@%
1- hydr oxé)benzgt ”sggvgﬁgz % (50 %E,lgé% - andhoto h@ﬁ"ﬁjﬁx‘% %é‘) pL, O.468
mrol ) wa$2Hj, id; e/e8L6i Hz)‘, €t3'blfﬂsfﬂrd3fcﬂ8 HH2), 7.0917.09 (2H, m), 7.00-6.93 (1H,

10 m), 8.69-3.63 (4H, m), 3.59-3.56 (4H, m), 2.55 (2H, d, J 7.4 Hz), 2.47-2.89

' (4H, m), 2.16-2.07 (1H, m), 1.78-1.74 (2H, m), 1.58-1.51 (2H, m). m/z (ES+)
(M+1) 498 + 500, |

Examples 4-15

15 - The following compounds_were prepared according to the method of

Example 3,using the appropriate amine in place of morpholine.

c jen
| © S03

Ex. : --NRz . Formula MW m/z (ES+)

| | (M+1)
4 Y\ 510 511
—/ CmHaCIFNz0:8 | 512 | 513

5 _ﬂ_@ | 572 E
| CaoHsrCIFaN;05S | 574 575

; 6 - O ” 511 512
| CosHasCIF2NO4S | 513 514




WO 03/018543 21 14 February 2006 PCT/ G B02/03806 tenperature under
nitrogen gas for 10m n. 1-(3-D nethyl am nopropyl)-3. [j‘tiy car od| i mde
hydrochl.oride (45 ng, 0.234 nmml) was added to the m xt U EPHRY Og?l rred for
24 h. The W@ L¥08843nas poured i nto aqueous sodi um hydr oxi dectAo2a8ds
extracted with ethyl acetate. The orgap®c 5 extract was dried (MpJSH) and

~ the solvent was evaporated under reduced pressure. The residue was

- purified by flash colum chromat ography on silica gel, eluting with 5 to

10% met hanol 1 nj di chlToronethane] to gi vé the p‘r oduct Jas—a wirte foam (50
ng, 86%.]'H NMR (400MHz, CD3OD) 6 7.50 (2H, d, J 8.6 Hz), 7.37 {2H, d, J
8.6 Hz), V.E®=7,09 (2HNRy, 7.00-6. TWorkrhidlal0 inM. V3. 49-m/HES4H | M,
3.59-3.56](4H, m, 2.55 (21L d,{J 7.4 Hz), 2.47-2.39 |(4H, in), 2{16-2.07
(1H, m, L1.78-274 (2H, in), 1.b8-1.51 (2H, mM.{inmMz (ES+)(M(I-NZM) 198 + 500.
Exanpl es #= The—fokiowmngconpounds—were—p eg—ace A o the
‘met hod of rml e A—Aﬁg%:}t he.| appropriate amj|n 5’;?% pl aceg%'?' : nor phol i ne.
Ex. - NR2ZFor mul aMl Wl z (ES*)%» ( MHL 451 08 29 2N2038 513 572573 L/
\ C3OH31Cl F2N203S574575 6 512 Czéqﬁgsd F%Nl\gg 5135%4: 031 -43 [Ex.
5 _r(H_\_@ 535 - 536
' CasHasClFoN303S | 537 538
9 —O—COaEt 267 568
. CasHs32ClF2INO5S 569 570
10 567 568
_ C2sH32CIF2NOsS | 569 570
: OsEt
11 . @ 567 568
0,5t CosHaClIFoNOsS 569 570
12 _O ' _ 567 568
_ —-,002& CzaHaquF2N05S 569 570
13 @ _ 495 - 496
5 CosHosCIF2NOsS | 497 | 498
14 - _Q : 581 582
e 5 CooH34CIFoNOsS | 583 584
_ o ¥ CoEt. _ :
15 T\ - 581 582
‘ C20Hs4CIFoNOsS | 583 584
: - 02Et :

Examples 16-33

‘ /[::]/F COR

0=S=0

Ci




7 8 9 10 11 12 -NRQ -C)--cbZEt"bCQEt 13 14 15 Exanples 16-33 2214 F .
- ebr uar
2006 PCT/ GB02/ 03806 FornmulaM Wz (ES+) (M+1l) 532533 C27H27C1F2N203S Y

534535 535536 C26H28CI F2N303S 537538 567568 C28H32CI F2

VYT 7t

°567568

- C28H32CYPANABS 41569570 567568 C28H32CLF2NOES 569570 567568 TERIAYIRSF2NCES

569570

10

15

23

These Examples were prepar;ad by the following method, using the
appropriate amine free base or amine salt with prior neutralization.

To a stirred suspension of ¢is 4—(4—chlor0benzenesulphonyl)-4~(2,5-
difluorophenyl)cyclohexaneacetic acid (Example 2, 0.15g, 0.35mmol) in
dichloromethane (5ml) was added oxalyl chloride (0.05mi, 0.57 mmol) and

dimethylformamide (1 drop). After 30minutes the solution was

evaporated to a small volume and to a solution of the residue in

dichloromethane (5ml) was added the desired amine (1.75mmol). After

stirring the solution for 20 minutes the solvent was removed in vacuo and

the residue purified by chromatography on silica gel eluting with
increasing concentrations of ethyl acetate in isohexane (25%, 50%). The
fractions containing the product were evaporated to give the product

amide. Chromatographic purification was performed on silica gel using

. appropriate concentrations of ethyl acetate in isohexane, ethyl acetate or

methanol in ethyl acetate where appropriate.

Examplé Ne. R MS m/z n.p.
| (M-+H)
16 NH-cyclobutyl 182,484 | 192-193°C
17 NH; 423430 | 187-189°C
18 NHMe, 142,444 | 200-201°C
19 NHEt 456,458 | 146-147°C
20 NH=Pr 170472 | 160-151°C
121 NHiPr 470,472 | 124-125°C
22 NMes 456,458
23 NHCHzCH:Ph 532,534
24 NHCH:CF3 510,512
25 Vavs 546,548
: /"0
26 | NHCHz-cyclopropyl | 482,484 | 187-186°C
27 NH-cyclopentyl 496,498 182-183°C




495496 C25H28CI F2NO3S 497. 498 581582 C29H34CLF2NO5S 583584 581582

C29H34C1F2N0O5S 583584 COR C WD 03/018543 23 14 February
PCT/ GB( 12/ 1(3806 These Exanpl es were prepared by the fol

usi ng the

neutralization.

F}P %ﬁ"@”ﬁ%}tﬁhod

P§ptsi ate amine free base or anmine salt wth PEI/GB02/03866

To a stirred suspensi oR

dof cis

4- (4-chl or obenzenesul phonyl ) - 4- (2, 5- difl uorophenyl)cycl ohexaneacetic acid

Example 33 -

oot
F g

0=8=0

ci

To a solution of the cis amid_e from Preparation 9 (46mg) and

-5 pyridine (0.0538ml) in tetrahydrofuran (1ml) was added trifiuoroacetic
anhydride (0.056m_1). The solution was stirred at room temperature for 2
hours when 0.5M-HCl (équeous) and ethyl acetate were added. The

~ organic phase was dried (MgSOa), evaporated to a small volume and

. purified by éhromatography on silica gel, eluting with ischexane : ethyl

- 10

acetate (5 : 1) to give the desired product as a colourless solid. TH NMR

(Exanple 2,0 15¢g, 0.35nkxaol) in dichloronethane (5ml) was added oxal yl
chlori de ((0ExamaploNdmol ) and Rdi net hyl[f cMSmfte [(1 drep)p. Aft el
30m nutes {the solution was evaporated tg a small volune and to ajsol ution
of the redidue in .dichkoronethane (5ml) jwa vwaéMsdddd |t he desired am ne
(1. 75mol oA ter —stiT tTon 20T rjut thesotveht was
removed i1 2vacuo and 10 Hg'cy(élgplfﬂpg puri fléggé3 %zochr g‘:ﬁ'%?éghy on{silica
gel elutinggM th increagfppggoncentrati dng4oig@et NYigjpcetat’e Tn Tsohexane
(25% 50%|._The fractions containing thd product vere evaporated{to give
the produdt30® ani de. . Chr ph&I'®yr aphi c puri fli484 486 wgsloe11orged onfsilica
gel using ﬂ“mnp“ﬂ*n concentr-ations—of lethyl acetlate i n_isohexane, ethyl
acetate of 385 met hanol | NEEGH{EDacet at e WHASSUbpr 45992 &C Exanpl B No. RVE
- nmzmp. (45 NH-allyl 468,470 | 132-184C

(360MHz, CDCls) § 1.61-1.70 (2H, m), 1.86-1.94 (2H, m), 2.03-2.10 (1H, m),
2.42-2.45 (4H, m), 2.51(2H, d J 8.0Hz), 6.8 (1H, m), 7.02-7.09(2H, m) 7.30

(2H dJ 8. GHZ) 7.36(2H, d J 8.7Hz=).




16NH-cycl obut yl 482, 484192-193C 17NH2428, 430187-189 C 18NHWe. 442, 444200- 201
C 19NHEt 456, 458146- 147 C 20NH'Pr470, 472150- 151 C 21NHFPr %%&472%%- 125 C
22NMe2456, 458 23NHCH2CH2Ph532, 534 24NHCHZCF3510, 512 25,0 a2 L1 p
26NHCH2 -V 8p/BI5F by | 482, 484187- 188 C 27NH-cycl opent yl 496, ROBABR2/0896 C 14
February 2006 WD 03/018543 PCT/ GBOR/%#3806 24 Exanple No.RVMS mlz M P. (MtH)
- 28NH-cycl opropyl . 468, 470145- 147 OC 29NHnBu484, 4860i | 30NHt Bu484, 486102-110
-0C 31NHCH(Et) 2498, 50089-92 00 32N+ al | yl 468, 470132- 134 00 Exanple 33 ON

0=s=0 Example 34
F
EOio .

0’7o

1
The acid from Preparation 8 (153mg) was dissolved in dry THF
(10ml) and cooled to 0°C under nitrogen. Triethylamine (61ul, 0.43mmol)
5 - and iscbutylchloroformate (671l 0.43mmol) were added and the mixture
" stirred at 0°C for one hour. The precipitate that had formed was removed
by filtration and washed with a further 5ml of dry THF. The combined
THF layers were recooled to 0°C and sodium borohydride (70mg,
' 1.84mmol) as a solution in water (2ml) was added with effervescence.
- 10 After stirring for 30 minutes at 0°C, the reaction was diluted with ethyl
 acetate, washed with ammonium chloride éolution, sodium bicarbonate
solution and brine then dried (MgS04) and evaporated to dryness. The
residue was purified by column chromatography eluting with ethyl
. a_cetlate: hexane ( 1:3) to afford the desired alcohol (76mg). 1H NMR (CD_Cla)
15 17.39-7.31 (4H, m), 7.10-7.01 (2H, m), 6.88-6.81 (1H, m), 3.71 (2H, d, J= |
~ 7.5Hz), 2.46-2.32 (41, m), 1.90-1.85 (2H, m), 1.78-1.74 (1H, m) and 1.54-
: 1.44.(211, m). mfz =423 [MNal+ |

Example 35

20 . ' ’ Cl




CE To a solution of the cis amde fromPreparation 9 (46ng) and pyridi ne
(0.053rnl) in tetrahydrofuran (mu) was addedtrifluoro .'c Eydride
(0.056mL). The solution was stirred at roomtenperature W%@ rs when
0.5M HCL (WOPBBIEY3 and ethyl acetate were added. The or gan|P§T&lﬂ)9@38ﬂas
dried (MgSO4), evaporated to a small votume and purified by chromat ography
on silica gel, eluting with isohexane : ethyl 10 acetate (5 : 1) to give
the desired product as a colourless solid. 1H NVR (360MHz, CDC13) 8
1.61-1.70 (Sp @), 1.86-1.94 (2H, m, 2.03-2.10 (1H in), 2.42-2.45 (4H,

? éHg ) 51(72gé( gHJTﬂ ajs %&?PE)O%tﬁ‘i%ﬁ%ﬁ@%ﬁ%ﬁ&ﬁ@%/@@%@% P@j?@oz/ 03806
(rom ) and byl ekl BTy paRafdot il 5 SAeY AL TV TS

i sobut yl chl@®ktquim) ﬁnﬁ@ﬂrred)aﬂﬁmmltémp%f@hﬁdcﬁﬂ 1hna‘ﬁd@a&tmhtthsxtu§bl rred
at 0C for one hour. The precipitate that had fornmed was renoved by

filtratPon wadevappratediinivague,jakeararsii ethylmtﬂﬁalandrﬁ]éemdm'l‘hed THE

| ayers wer ey et ooI ed to OIC and_sodi dri 4mapol ). as a
sol ution i %“Eﬂ &Wﬁﬁi"?%&%‘i&bga"w ?%Y’é%%?g%é’%g@ Orongélﬁ‘?lt ’é?f]r ring for
30 mi nut es AQlffienttBilyeRCLdOR Wbt AR, ethyl acetate, washed with.
anmoni um chl ori de sol ufi on, sodi um bi carbonate solution and brine then

dried (MyS@itepdBd evapor at ed to dryness. The residue was purified by

- col um  chromat ogr.aphy el ut jth et hyl aceta e: _hex 1:3) to afford
the desired al ooRoEh ‘%PSH&) lugrpp }esbgy pyepars mﬁéep?fél(l Bngny

o R A S

methyl ester hydrochloride (125 mg, 1.0 mmol) and triethylamine (0.15
ml). After 2 h the reaction was diluted with water, extracted with ethyl
acetate (x3), washed with, water, brine, dried (MgSQy), filtered and
evaporated. Purified by flash column chromatography (1:1 thexane/ethyl

15 acetate to 9:1 ethyl acetate/methanol) to give a white solid (65 mg). 1H
NMR (CDCls) 1.08-1.16 (1H, m), 1.30-1.37 (1H, m), 1.67-1.71 (1H, m), 1.75-
1.79 (2H, m), 1.91-1.95 (1H, m), 2.20-2.26 (1H, m), 241 (4 H, d, J=78Hz)
3.77 (3H, s), 4.05 (2H, d, J= 5.1Hz), 6.19 (1H, br), 6.79- 6 85 (1H, m), 7 00-
7.07 (24, m) 7.30-7.37 (4H, m).

20

o Ex'ainp'le 36 - | '
F O
0=3=0
Cl

The glycine ester prepared in Example 35 (50 mg; 0.1 mmol)in a
-sealed tube and dissolved in a 2M ammonia in methanol solution (3 ml)

25 . was heated to 50°C for 3 h. After cooling to room temperature the reaction




1.44 (2H, m. mz =423 (M\a] + Exanple 35 20 ci 14 February 2006 WD
03/018543 PCTI GB02/03806 26 Ste (1) To a solution of th§4?e%}u£!ry5t50%m Exanpl e
2 (1.9) in DCM (50 nl) and ethyl acetate (30 m) was ad

~pentaf | worepheqsl (1.5 equiv.) and DCC (1.5 equiv.) andeGl/GBnEGEsed room
~tenmperature for 1h. The reaction m x20Ure was evaporated in vacuo, taken up
In ethyl acetate and filtered. The filtrate was evaporated in vacuo to
yirel d the pentafl uorophenol ester of sufficient purity to use in
subsequeplixfeRCkhe @ancéiﬁgteﬁ?andTﬁuhﬂ@dngznﬁﬁﬁdxﬁeroﬁapdaﬂmoéth@ﬁB;@r iy gpared in
Step (1) (155 ny, mol ) di ssolved in DWW (3 nl) and under ni trogen
wer e addethity suhch(a‘ZS n@)hMS(EH)eHSEx(MHehI oride (125 ng, 1.0 nnnol) and
~triethylamne (0.15 nl). After 2 h the reaction was diluted with water,
extracted with ethyl acetate (x3), washed with, water, brine, dried
(NQSO4),E§J | ig@,and evaporated. Purified by flash coI um chr omat ogr aphy

(11 i hexaneret fiyt- 15 acetate to 9:1 ethyl acetate/ methanol) to give a

white solid (55 mg).. rH N 1. 3) 1.08-do@6 (1H m, 1.30-1.37 (IH n,
1.67-1.71 (1H, m, 1.75- 17:/@%r 01-1.95 (1H m), 2.20-2.26 (1H,
in), 2.41(4 H d, J= 7.8Hz) , s) 4.05 (2H, d, J='5.1Hz), 6.19
(IH, br), 6.79-6.85 (1H, m, 7.0¢8 I7(2H m, 7.30-7.37 (4H, n). 20

o~

Exanpl e 36 C  The glycine ester Prégp d in Exanple 35 (50 ng, 0.1 mmol)

in a ci

The alcohol from Example 34 (4g, 10mmol) was dissolved in
dlchloromethane (280ml) and was treated with Dess Martin periodinane
{4.66g, 11mmol) and the mixture was stirred for 45 mins before adding
saturated aqueous sodium bisulphite (100ml) and after Smins the mixture

10  was separated and the organic phase as washed with saturated aqueous

. sodium bicarbonate (100ml) dried (MgS0O4) and evaﬁorated to dryness.
The crude residue (4g) was dissolved in dry'dichlorom'ethane (100ml) and
treated with methyl triphenylphosphinoacetate (4.7g 14mmol), stirring at
rt. for 16hrs. | The solvent was evaporated and the residue was purified by

15 columm chromai.:ogr'aphy on silica gel eluting with 10-20% ethyl acetate in
hexanes, to give the product. 3H NMR (CDCls) 7.37-7.36 (4H, m), 7.10-7.02
(3H, m), 6.87-6.83 (1H, m),5.91 (1H, d, J = 16Hz), 3.77 (3H, s), 2.55-2.45

' (3H, m), 2.40-2.38 (2H, m), 1.95-1.90 (2H,m) and 1.65-1.52 (2H, m).

Q/F O,Me
F _
023@\.: _

i

20 Example 38

The alkené from Example 37 (3.6g, 9mmol) was dissolved in ethyl
acetate (850ml). The flask was degassed and then 10% palladium on
“carbon (400mg) was added and the mixture stirred under an atmosphere

25  of hydrogen for 45mins. The solution was filtered through Celite™ and




seal ed tube and dissolved in a 2M anunonia in methanol sol ution (3 nil) 25
was heated to 500C for 3 h. After cooling to room tenper gf pi e Q@Mreacti on

. 2

e t
14 Febru 2006, WO 03/ 018543 27 PCTI GB02103806 m xture was COncent rat ed
and puri f O3 YFituration with ether to give a white sHAUGERS:390)
MB(El +): 485 (M) Exanple 37 C The &8%ohol from Exanple 34 (4g, 10mmol)
was di ssolved in dichloronethane (280m ) and was treated with Dess Martin
peri odi nane (4.66g, 1l mml) and the m xture was stirred for 45 mns before
addi ng savaperai@dadliee ckaseil abtahiesiivabipueifiaDbyipreparch tisfd ¢ ehiting t he

m xture 10 ) e[g rated and Ehe organi c ,;fh se, as, washed with saturated
Squeous sﬁﬁﬁﬁ@ﬁ Eﬁfﬁ?ﬁ?ﬁ?@eu{ eReS- @(Fjl}%@ﬂ IP : ﬂ%ﬁ@it]g%ﬁ@ﬂ?h%d to
(1o0my 2P EE By g R ot it ot SR B R GEY 8 S0 T o
stirring aicetdte inflasxabehosgivd fBe pRIGIRA! RN MRADIIGL; 9'.:_5?20?'.3@@?,%8}'_,0'“6 vas

purified p7y 15 col um chromat ography on silica gel eluting wt 20%
et hyl Acet’@&7.00 (3xane6.85t6 8§i(1H, nhe 3 GT0BIELs), L4MNRBY @ IB), Z13B7- 7. 36

4H, , -7:0 , .87-6,8 1H, ey U H, J = 16Hz), 3.77
(3 o), PEstas el 8 o g8 diioph 1o 4 m) a1 8- hySand.
1.65-1.52(8@Hmyn . 20 Exanple 38 02Me The al kene from Exanple 37 (3. 69,

9mmol ) was dissolved in ethyl acetate (350mL). The flask was degassed and
then 10% pal | adium on carbon (400ng) was added and the mi xture stirred

- under an. Zﬁ erspEere 25 of hydrogen for 45mins. The solution was filtered

t hr ough
7 OoH
0,5
The ester from Example 38 (104mg, 0.23mmol) was dissolved in a |
mixture of ethanol (10ml) and water (3ml) and stirred at 20°C. The flask
was degassed and then lithium hydroxide (27mg, 1.15mmol) was added.
The mixture was stirred for 3hrs. at room temperature. 1N Hydrochloric
16 - acid was then added and the mixture was washed with ethyl acetate (2 x
50mi). The organic phase was washed with brine (50ml), dried (MgSO4)
and evaporated. The oil obtained was i:hén further purified by preparative
tlc eluting with ethyl acetate to give the acid. 1H NMR (CDCls) 7.37-7.30
n - (4H, m), 7.09-6.99 (2H, m), 6.85-6.79 (1H, m), 2.42-2.36 V(GI-I, m), 1.85-1.79
20 (2H, m), 1.73-1.69 (2H,m), 1.63-1.58 (1H,m) and 1.53-1.45 (2H, m).

Example 40_

ES(gaa

Q0=5=0




14 February 2006 WO 031018513 PCT/ GB02/ 03806 28 evaporated. The clear oil
obt ai ned was purified by preparative tic eluting wth 50{% &%2 6etate I n
hexanes. The oil obtained was then further purified by col Um

chr omat JYPAHAPSHN silica gel eluting with 5-10% et hyl ~a®eFatBezivssohexane to
give the product. iH NVR (CDClI3) 7.3%287.34 (4H, m, 7.08-7.00 (2H, m,
6.85-6.81(1H, m, 3.67 (3H, s), 2.45-2.39 (4H, m, 2.33 (2H, t, J= 8.4Hz),
1.81(2H, q, J= 8.4Hz),1.72-1.68 (2H, M and 1.60-1.43 (3H, m. Exanple 39
02H 10 The estHie hcidnfrbxolphepiB39 (52 myz, 001 28 minlo)) MedicHlorsnlethgnén a

m xture of efhanol (10m ) and water (3m ) and stirred at 20C. The flask
was degadde@alarae treated mith owalyl dhloxided8BpkyM sohdiaroin) was added. The

mhe + hen SRiRbRRARE 0 P16 it o0 SR ety e eiE s« som)
The or ganijdeghaspLiesoERRSH oM dd b otiNB r(PRB s, ﬂfﬂdﬁé‘kgﬁ%ﬁﬁ%‘%k@ﬁg

evaporated. The oil obtained was then further purifi y pfeparative tic
el utilng widswesnhindd areteateand thé vesidhe redisdolvet) iNRckIoBGh3 h a3t 7. 30 (4H,

(o4, "y, s s golehin s drippssdinbuiobhinpliaammoss & 46 3. Fhe Exanpl ¢
30 (52 nicuipiopy §Akeyforatdq et Rl BRSSPy iaFaliedion h oxal y1
chl ori des{lf#8] elutihs S8tk BO% et acetate in hexanes. The resulting material
| was purified further by preparative t.lc., eluting with 100% ethyl acetate
- 10 followed by ré;:rystallisation from hot hexane to give product (7.4 mg,
 14%). TH NMR (360MHz, CDCly), 1.45-1.53 (2H, m), 1.57-1.65 (1H, br),
1.70-1.75 (2H, m), 1.78-1.84 (2H, m), 2.32 (2H, t, J= 15.3 Hz), 2.38-2.44
(4H, br), 2.95 (3H, s), 3.02 (3H, s), 6.79-6.86 (1H, m), 7.00-7.09 (2H, m),
_ 7.31-7.37 (4H, m); ms. (ES+), 470 (M*1), 294 (M+175).
15 -

Exam_nle 4.1.

The cis—esfer from Example 1 (669-mg, 1.467 mmol) in

tetrahydfoﬁlran (14 ml) was cooled to —78°C, treated with sodium

' 20 bis(trimethylsilyl)amide (2.20 ml, 1 M solution in tetrahydrofuran, 2.20
mmol) and stirred while warming to room temperature over 2 hours.
Methyl iodide (457 pl, 7.36 mmol) was then added to the mixture at —20°C
and stirring continued, again warming to room temperature, for 2 hours.
The reaction was quenched with glacial acetic acid {132 wl, 2.20 mmol),

25 .dﬁuted with ammonium chloride (50% aq., 80 ml) and extracted with ethyl.

acetate (3 x 100 ml). Combined organics were then washed with brine




di chl oronet hane, 0.176 nmmol). A drop of NA--dinethylformam de was added
and the solution allowed to stir for 2 hours. After this Hégre- 266' vent 5
was renovegoigY@¢ho and the residue redissolved in di chi oTonEY i88e (1-
m). This solution was dripped into methanolic anmonia (2 NCTSERP3SFhe
reacti on was evaporated in vacuo and t resi due chromat ographed on

silica, eluting with 80% ethyl acetate in hexanes. The resulting material
ve t.l.c eluting with 100% et hyl acetate

101511 owed®e} PRI RS redkiveormeRbi e agovp oata 6107, 3
1170175 (3R e Pyt dprisden il dn Mhice, gRbing wilgD ol 5 44

4H, br), Zadbaie3d h . it ey AN =S 09 (2H, ,
7517 57 (A e o T R TR 78 N oBne T, L 7

7.31-7.37 (4H, , nms. (ES}), 4

ci s-ester 1£Glaﬁﬂ:gxédiﬁ @I‘i Ct,}égsfgﬁ.ﬁdiz)llm(-?ﬂm,ﬂ:i 7.1 He),ﬂa«tﬁhdr@(tﬂﬂ,nmg,m m )
was .cooled - trea it diu O bjs(trimethylsilyl)amde (2.20
nil, 1 so]It'ﬁ:h ﬁ’&ﬁ Qri&%’dﬂgﬁm ,m)z%-z {:“)H:dﬂ'dr %-%ﬂ‘rz-éé (dHi, be),war ni ng
to roomte v . gl\/gghl i adi 4 Dl ), was

t hen added%ﬁ? r%ﬂgi ﬁ)’egh@%? §% C )é\ﬁd'] %?:gf“(rj@r% Iggné'?%'ﬁe‘?(%b > war m ng
to room t ep26-4t36 &Hf or). 2 hours. The reacti on was quenched with gl aci al
acetic acid (132 |, 220 mmol), 25 diluted with amoni um chloride (50% aq.,

80 nm) and extracted with ethyl acetate (3 x 100 m ). Conbi ned organics

were then w brine 14 February 2006 WO 03/018543 PCT/ GB02/ 03806 30
(sat., 200 ) i (MgSH) and evaporated in vacuo to give crude (670

| ng). This material was chronat ographedson silica, eluting with 8% et hyl
- acetate in hexanes to give pr o.du O’\%g/g 1H NMR (400 MHz,
| | ' 0,8 | .
Q,

3

10
Prepared from the ketone of Preparation 3, folloi:ving the procedures
of Preparation 4 and Examples 1 and 2. 1H NMR (360MHz,CDCls) 1.52-
161 (ZH, m), 1.76-1.81 (2H, m), 2.20-2.26 (1H, m), 2.39 (2H, d, J= 7.6Hz),
2.40-2.50 (4H, m), 5.37 (1H, br), 5.51 (1H, br), 6.75-6.83 (IH, m), 7.01-7.08
15 (2H, m), 7.51 (2H, d, J=8.3Hz) and 7.64 (2H, d, J= 8.3Hz).

Example 43

Prepared from the acid of Example 42 by the proceduré of Example
20 35, using ammonia in the second step. MS ME+ 462(463). |




-~ (360MHz, CDC]s) 610.1(1H, m), 7.64 (N

CDC13), 1.16 (3H, d, J= 6.9 Hz), 1.28 (3H, t, J= 7.1 Hz), 1. 45 1.51(2H, m,
.5 1.71 1.77 (2H m, 1.89-1.94 (1H m, 2.28-2.48 (3H Rr), 26 2.60 (1H,
br)s « 2.78u2ukd(LH M, 4.09-4.18 (2H n), 6.77-6.84 (1H, ﬁg;: Yo- 7. 08
(2H, rr) BB 36 (4H, m. Exanple 42 10 'CF3 PreparedU pf6 ket one
of Pr epar ation 3, follow ng the proce é’%es of Pr epar ation 4 and Exanpl es |
and 2. '"H NWMR (3601VI Hz, CDC13) 1.52- 1961 (2H, , 1.76-1.81(2H, m,

2.20-2.26 (1H, m), 2.39 (2H, d, J= 7.6Hz), 2. 40 2.50 (4H, nm), 5.37 (1H,

br), 5.51_EIH, br), 6.75-6.83 (1H, nm), 7.01-7.08 15 (2H, m, 7.51 (2H d,
J=8. 3Hz) a H d, J= 8.3Hz). Examle 43 CF3 Prepared fromthe acid
of Exanple 42 by the procedure of Exanple 20 35, using ammonia in the
second step. M5 MH+ 462(463). WH 03 J Oflcanpl e 44 14 February 2006
PCT/ GB02/ 03806 Prepared from ths ¢ pf Preparation 3, follow ng the
procedures of Preparations 5-8 and Exarfpl es 34, 37, 38 and 39. 5 zH NWR
f™J=8.3Hz), 7.53 (2H, d, J=8.3Hz),
(Q-2.37 (6H, nn), 1.85 1.81 (2H,
¢dH m, 1.55-1.45 (2H, m.

7.09-7.00 (2H, n), 6.83-6.76 (1H, m, §

q, J=7.4Hz), 1.75-1.70 (2H, n), 1.63-1.

MB( El +) 477 (Al H+). WD 03/018543 32
Prepared from the ketone of Preparation 3, following the procedures

of Preparations 5-8 and Examples 34, 37, 38 and 39.

5 - 'HNMR (360MHz,CDCls) § 10.1 (1H, m), 7.64 (2H, d, J=8.3Hz), 7.53 (2H,
d, §=8.3Hz),7.09-7.00 (2H, m), 6.83-6.76 (1H, m), 2.50-2.37 (6H, m), 1.85-
1.81 (2H, q, J=7.4Hz), 1.75-1.70 (2H, m), 1.63-1.59) (1H, m), 1.55-1.45 (2H,
m).

MS(EIY) 477 (MH").




CLAIMS 1. A conpound of formula 1: | 14 February 2006 PCT/ GBOZ/ 03806
wherein: mis 0 or 1; Z represents CN, OR2a, CO02R2aor

represent g( ﬁé %al kyl or OH Ric represents Hor G -4a ky Ar|
represents Rse( f*or pyridyl, either of which bears 0-3 10PEBiGS0LDIseNT S

i ndependent |y sel ected from hal ogen, CR& NO2, CF3, OH, OCF3, G -4al koxy or

Ci -4al kyl which optionally bears a substituent selected from hal ogen, ON,

- N2, CF3, OH and G -4al koxy; Are represents phenyl which is substituted in
the 2- and 5-positions wth hal ogerCLAIMEBa represents H, d -6al kyl,

C3-6¢cycl oalkyl , ,C3-6¢C | A -6al kyl, Csal kenyl, any of which

optional | yllbearé‘éorgﬂ B P@ggfm‘élél acted from hal ogen, ON, NO2, CF3, OR2b,

CO2R2b, N(R2b)2, -CON(R2b)2, Ar and COAr; or ,,R2a represents Ar; or tw R2a

groups together with a nitroggn atomto ch the% are nutual ly attached

may conpl ete an N-heterocycaSGsoup . A0 g-0%4 substituents

i ndependently selected from =0, = , ‘ Climdal kyl, CN, NO2, CF3, OH,

Cl - 4al koxy, Cl. 4al koxycar bonyIArCI)Z

Ami no, RE-4al kylanliro,
di (Cl- 4al kyl ) am no, carbanoyl, Ar and COAr; R2b represents H, Cl-6alkyl,

C3-6cycl oal kyl, Cs-6cycl oal kyI d - 6al kyl , C2 6al kenyl, any of which
optionall y ears a substituent selected from 25 hal ogen, ON, NO2, CF3, OH,
- d - 4al koxyV2€Fef koxycar bonyl , CO2H, anino, Cl-4al kyl ani uo,

di (d - aIIcyI)aﬁ]&ch f;falrbarmyl Ar and COAr; or R2b represents Ar; or two
R2b groups together  wi fh a nitrogen atomto which

Z represents CN, OR%, COzR2a or CON(R22)o;
Rib represents H, Ci4alkyl or OH;
- Rerepresents H or Crsalkyl;

Arl represents phenyl or pyridyl, either of which bears 0-3
- 10 substituents independently selected from halogen, CN, NOs, CF;, OH,
'OCF3, Ci4alkoxy or Crsalkyl which optionally bears a substituent selected
from halogen, CN, NOz, CF3, OH and Ci4alkoxy; |
Ar2 represents phenyl which is substituted in the 2- and 5-positions
: with halogen '
i5 - R%arepresents H, Cisalkyl, Csscycloalkyl, Cs-scycloalky101.salky1
Cocalkenyl, any of which optionally bears a substituent selected from
halogen, CN, NO;, CF3, OR?, COzR?, N(R%),, CON(R2b)g, Ar and COAr; or
" R2arepresents Ar; or two Rea groups together with a ﬁjtrogen atom to |
which they ere mutually attached may complete an N-heterocyelyl group
20  bearing 0-4 subsﬁituents independently selected from =(Q), =S, halogen, C;.
qalkyl, CN, NOg, CF3, OH, C14alkoxy, Crsalkoxycarbonyl, COzH, amino,
Cir4alkylamino, di(Crsalkyl)amino, carbamoyl, Ar and COAr;
R? represents H, Ciealkyl, Cascycloalkyl, Cs.ecycloalkylCy.ealkyl,
Caealkenyl, any of which optionally bears a substituent selected from
25  halogen, CN, NO., CF3, OH, C14alkoxy, Ci4alkoxycarbonyl, CO2H, amino,
- Cisalkylamino, di(Cisalkyhamino, carbamoyl, Ar and COAr; or R2
‘represents Ar; or two R2 groups together with a nitrogen atom to which

they are mutually attached may complete an N-heterocyclyl group bearing



they are nutually attached may conplete an N-heterocyclyl group bearing W
14 February 2006 O B/ Q18~ 13 PCT/ GB02/ 03806 33 0-4 substligﬁrl{)ent 006

[ ndepe«nde‘pbloéplssel ected from =0, =S, hal ogen, Cl-4alkyl, ;. NCOZ,  CF3, OH,
Cl . 4al koxy, A4 koxycar bonyl, C0211, am no, C, - 4al kyl amQreGBo2/03s06

di (g -4al kyl )am no, carbanoyl, Ar and %gﬁr; Ar represents phenyl or

het eroaryl bearing 0-3 substituents selP&cted from hal ogen, C -4al kyl, ON,
NO2, CF3, OH, G- al koxy, G -4al koxycarbonyl, am no, C -4al kyl am no,

di (Cl1-4al kyl )am . no, carbanmoyl, G -4alkyl carbanoyi  and

di (A . al kyl ?a;:;:tr blgbrmyl ; or a pharmaceutically acceptable salt thereof 10 2.
A conpound snlethigrends dhdépantentigrRidetdd Frdrs S€) ec f gr oups
substituted sl\t@e é position wt hﬁlal ogen, nmet h?lf egﬁ?’qq?lpggﬁ]hgf%ﬂn%ﬁ’lyl , and
phenyl gr ougi\ﬂ Ubst ¢ F et Q&L iGr-sebeoxy, CanalkoxpemibonyhsCOH) alnvgenC, 15 3. A

" conmpound ac 1.0Q- 10 elal mil.or claim2 wherein Atx 1s 4- chlorophenyl or

- 4- "[nr)i :‘JI uoronetﬂﬁr}gﬁ]’%’nﬁd%&w&%@%ﬁ%wﬁw&ﬂé@&n A corrpgundy

accordi ng t o anyAefrefiateis W > a and Re

repr esen?s_ H ory '_ggl éyi S%%lgn The t%%%p%ﬁé%@%ﬁ@éiangﬁﬁuﬂl% §ﬁ'ﬁi"%ﬁﬁer ein

mis 1, °Arirpephalogans Maktvﬂ,dENthbyCFSAOH,r(epgaagaE?,scg 4§k9£§éa’f868ﬁpe”yl ,
"0

Rib and R c_beoth represent H,. and represents C02 r a pharmaceutically
accept abl e 8o q’rﬁé’ﬁé%%m]?& @(a@g@ﬁ%ﬂﬁdcmwln@limnﬁminMer ein m
is 1, Ar' rf t St ' ~onet hyl phenyl, Are represents
2,5-di fl uor ophﬁ%ﬁﬁﬁg}%ﬁ%&@g{’

_ ora pharmaceutically.acceptable salt thereof.

10 2. A compound according to claim 1 wherein Ar! is selected from
phenyl groups substituted in the 4-position with halogen, methyl or

trifluoromethyl, and phenyl groups substituted in the 3- and 4-positions by
halogen. |

15 3. A compound according to claim 1 or claim 2 wherein Ar! is 4-

chlorophenyl or 4-trifluoromethylphenyl and Ar? is 2,5-diﬂuoropheﬁy1.

4. A compound according to aﬁy of claims 1-3 wherein Z represents
COsza_ and R?a represents H or Crealkyl.
20
5. | The cbmpound according to claim 1 wherein m is 1, Arl represents
_ 4-chlor_opheny'l,_Ar2 represents 2,5—diﬂuorophenyl; R0 and Riec both
represent H, and Z represents COzH, or a pharmaceutically acceptable salt
thereof. -
25 |
6. The compound according to claim 1 wherein m is 1, Arl represents
4-trifluoromethylphenyl, Ar2 represents 2,5-difluorophenyl, R and Rie
-_ both represent H, and Z represents CO2H, or a pharmaceutically
acceptable salt thereof.
30




|

both represent H, and Z represents C0211, or a pharnaceutically acceptable
salt thereof 30 '14 February 2006 WD 031018-543 PCT/ @0_%4?6%8062630% 7. The
compound according to claim1l wherein mis 0, Art represen Sray

4- chl or opMEMH13/3e represents 2, 5-di fl uorophenyl, Rlc repP€3armogoband Z
represents CONH2, or a pharnmaceutically acceptable salt thereof. 5 8. The
conpound according to claim1l V\hereé% mis O, Art represents
4-trifluoronethyl phenyl, Are represennts 2,5-difluorophenyl, W represents
H and Z represents CONH2, or a pharnaceutically acceptable salt thereof. 9.
The conpound according to claim1l wherein mis 0O, Art represents 10

4-chl orophenyl, Art represents 2,5-difluorophenyl, R c represents H and Z
repr esent s 7CONHEHRGHR Y HiYRe i Cal | f. 10.
The corrpougbl ac?gr?edl ngpfp%m%ﬁg% 1 e%ﬂg?%$ﬁv?%%%?h%% §’r‘§%rlte§ g%%’(sﬁg

4- chl or ophdrhlorofiiznydpA esmirsschts 206-diflooaplenyl, RRIepreents Ehhadly, and Z
15 represents CN, or._a_pharmaceutically acceptable_ salt thereof. 11. A _
phar mceut?%@lesﬁ%?ﬁ)gglﬂﬁénmb%ﬂﬁﬁr@iaﬁgu cadrpsoertable salditheracd.  any of
clainms 1-10, or a pharmaceutically acceptable salt thereof, and a .
pharmaceutically acceptable carrier. 20 12. A conmpound according to any of

clai ms 51- 18, or TheRlbahpRaelhi@aling traaaat PRI rs is*mr&afmpwéenlege ina

met hod of treatnent of the human body. 25 13. The use of a conpoun

“accor di ng 4déridhoeromethylphenyl 1812 representis ., brali Burraelidnyl ABEappaddentsal t

t hereof, . ip th nuf act,ur a nedi canent for.treat t o revention of
Al zhei er ' E[ f&?‘i ggxgaé]_resents ¢o 2, or a pharmaceutically accepta r_ie salt thereof.
9. The compound according to claim 1 wherein m is 0, Ar! represents

10  4-chlorophenyl, Ar? represents 2,5-difluorophenyl, Ric represents H and Z
represents CONHCH2CHjs, or a pharmaceutically acceptable salt thereof.

16. The compouild according to claim 1 wherein m is 0, Ar! represents
4-chlorophenyl, Ar? represents 2,5-difluorophenyl, Ri¢ represents H and Z

15 represents CN, or a pharmaceutically acceptable salt thereof,

11. A pharmaceutical composition compriéing a cOmpéﬁnd according to
any of clain;s 1-10,0or a pharmaceutically acceptable salt thereof, and a
- pharmaceutically acceptable carrier.
20 | |
12. A compound according to any of claims 1-10, or a pharmaceutically
acceptable salt thereof, for use in a method of tréatment of the human
bbdy. o |

25 138. Theuseofa compound according to any of claims 1-10, or a
pharmaceutically acceptable salt thereof, in the manufacture of a

medicament for treatment or prevention of Alzheimer’s disease. -




